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Malignant Melanoma: A Case Report
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CASE REPORT

ABSTRACT

Introduction: Primary malignant melanoma of the oral cav-
ity is a rare neoplasm that arise from a benign melanocytic 
lesion or de novo from melanocytes within otherwise normal 
skin or mucosa. Melanoma is third most common skin cancer, 
but it account for only 5% of the total. The tumors tend to 
metastasize or locally invade tissue more readily than other 
malignant tumors in the oral region. The survival of patients 
with mucosal melanomas is less than for those with cutaneous 
melanomas. Tumor size and metastases are related to the prog-
nosis of the disease. Early detection, therefore is important. 
Case Report: A 62 years old male patient with chief com-
plaint of pain and swelling of two months duration in right 
posterior mandibular alveolus. The article discusses the dis-
tinct clinico-pathologic presentation of this case and empha-
sizes on the need to identify and report such cases for further 
understanding of their biologic behavior.
Conclusion: Early diagnosis is very important for better sur-
vival and prognosis in oral melanoma, thus early detection of 
oral melanoma is very critical, whose goal will be achieved 
byself-examination training and early detection of suspected 
melanotic lesions by dentist and physicians.

Keywords: malignant melanoma, metastases, alveolus, pig-
mented area, melanocytes

INTRODUCTION
Oral melanomas are extremely rare and infrequent neoplasms 
that are highly malignant and aggressive in nature having an 
obscure etiology,1,3,6,7 with an annual incidence rate of 1.2 
cases per ten million.2 Despite a marked rise in the frequency 
of melanomas in the last 30-40 years and continuous upsurge 
in USA, Canada, Australia, Asia and Europe5, the fundamen-
tal prevalence is amongst the white population.2 Mucosal 
melanomas (22–32% of all melanomas) are also frequently 
encountered in the Japanese population.3 The earliest case 
report of oral melanoma in the English literature dates back 
to the year 1885.5 A large number of reported cases (80%) 
were confined to the maxilla with gingiva, hard palate and 
alveolar ridge being the predominant sites. Few of the cases 
have been described in the mandibular region as well.1-4,8,9 
Most cases of oral melanoma occur between third and sev-
enth decade of life with a mean age of 45-60 years1-3 and a 
slight male predilection has been reported.5 Oral melanoma 
accounts for 1-2% of all oral malignancies1,4 and 1.6% of all 
the malignancies in head and neck region.11

The lesion can present itself with variable clinical features 
and the patients usually complain of swelling, pain and dis-
comfort in the area, poorly fit prosthesis, bleeding, ulceration 
etc.5 These tumours may exist as black, gray, blue and even 
red (when it is non melanotic) elevated or smooth lesions 
having dimensions more than 6mm.1 They are dissymmetri-
cal having an aberrant outline and are occasionally multiple. 

Oral melanomas have poor prognosis much worse than cuta-
neous melanomas, having a 5 year survival rate of 5-20%.1 
Metastasis has also been frequently reported in abundant  
cases.2,3

CASE REPORT
A 62 years old male patient reported to the department of 
oral and maxillofacial pathology, Dr R.A.D.C and HOS-
PITAL, Kolkata with chief complaint of pain and swell-
ing of two months duration in right posterior mandibular  
alveolus.
The past medical and dental history was non-contributory, 
Habitual history of Bidi smoking (20-22/day), occasional 
pan with zarda chewing.

INTRAORAL FINDINGS
Intraoral examination Image I (1) revealed broad based ses-
sile, smooth surfaced gray to black colored exophytic growth 
of rubbery consistency located on right posterior edentulous 
ridge of the mandible extending from 46 to 48.In palpation 
patient did not revealed any tenderness and bleeding.

EXTRA ORAL FINDINGS
Extraoral examination Image II revealed enlarged, hard and 
mobile ipsilateral submandibular and cervical lymph node 
on palpation. Clinical diagnosis of malignant melanoma was 
made.
Investigations: Radiograph and FNAC of right submandib-
ular lymph node
Orthopantomogram Image III showed an ill defined, non 
scelerotic radiolucent area of 2 X 3 cm under the tumor like 
mass extending from 46 to 48.
FNAC of right sub mandibular lymph node image IV showed 
that smears are loaded with malignant cells. There are mul-
tiple clumps and dense population of malignant cells on the 
dense inflammatory background admixed with extensive 
both intra and extracellular melanin pigment. The cells have 
oval to spindal nuclei with hyperchromasia and prominent 
punched out nucleoli abundant pigment laden cytoplasm.
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DISCUSSION
As opposed to cutaneous melanoma which is linked with 
sun exposure, the cause of oral melanoma is unexplained. 
Though nevi are contemplated as probable originators of few 
melanomas, the progression of this event is unsatisfactorily 
known and presently most melanomas are thought to arise 
de novo.9 Alike squamous cell carcinoma, the role of car-
cinogens associated with tobacco and chronic irritation from 
poor fit prosthesis has been implicated in their emergence. 
The physiological pigmentation can possibly be an outcome 
of either physical or chemical stimulation or both. Axel and 
Hedin have suggested that physical and chemical stimulation 
can lead to the increased production of melanocytes which in 
turn may result in oral pigmented lesions.
The relative inaccessibility of the mucosa to self exami-
nation often delays diagnosis, results is late detection and 
poor survival. At presentation approximately 13% to 19% 
of patients have lymph node metastases and another 16% 
to 20% are likely to develop metastases subsequently. The 
aggressive biologic behavior of oral malignant melanoma is 
particularly problematic.20,21

Malignant melanomas of the oral cavity represent only 0.2% 
to 8% of all malignant melanomas with poorer prognosis 
than their cutaneous analogues. Primary mucosal melanoma 
may present anytime after the age of 30 years with a peek 
incidence in the seventh decade and a mean age of 61 years, 
which is older than that of skin melanomas. There is a nota-
ble male predilection in mucosal melanomas with the males 
being affected 3.5 times more commonly than females.
Most melanomas are asymptomatic swelling with pigmen-
tation is usually the initial sign of oral malignant melano-
ma. Oral malignant melanoma may be uniformaly brown or 
black or show variation in colour with black, brown, gray, 
purple and red shades or depigmentation. Focal pigmenta-
tion preceding development of actual neoplasm frequently 
occurs several months to several years before clinical symp-
toms appear.3,4,10 In the late course of disease, pain ulceration 
and bleeding may be present. The oral melanoma shows uni-
form epithelial thicking instead of rolled borders because the 
atypical melanocytes exhibit pagetoid mode of spread.
The so called ABCDE checklist { asymmetry, border irreg-
ularity, colour variation, diameter greater then 6mm, and el-
evation, a raised surface} which is used in the identification 
process of cutaneous melanoma, could also be of some help 
in the diagnosis of melanoma10 
Involvement of jawbones by primary and secondary melano-
ma radiographically is very rare.23 However, when they do 
involve the bone, they are indistinguishable from osteomy-
elitis, while others have an appearance found with any other 
lytic malignant tumor.
The differential diagnosis of pigmented lesions of oral mu-
cosa include tattoo [amalgam, graphite], oral melanotic ma-
cule, nevi, melanoacanthoma, and melanoma
A simple TNM clinical staging, recognizing three stages,has 
shown to be of prognostic value. A recent histopathological 
micro staging for Stage I sub classifies it into three levels.1,11,12

Stage I: Primary tumour present only (Tany N0M0).
Level I:  pure in situ melanoma without evidence of inva-

sion or in situ melanoma with “micro invasion,”

Figure-1: Intraoral view

Figure-2: Extraoral view

Figure-3: OPG of the jaws

Figure-4: FNAC of submandibular lymph node

Level II:  invasion up to the lamina propria,
Level III:  deep skeletal tissue invasion intoskeletal muscle, 

bone, or cartilage.
Stage II: Tumour metastatic to regional lymph nodes(Tany 
N1M0).
Stage III: Tumour metastatic to distant sites (TanyNany 
M1).
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TREATMENT 
The management of oral melanoma is still debatable. Exci-
sion of the primary lesion involving at least 1.5 cm of the sur-
rounding healthy tissue with an intraoral approach is usually 
advocated.3 In 25% of primary oral melanoma cases, lymph 
node metastasis has been reported.1 Radical Neck dissection 
should be reserved for those cases in the which lymph node 
metastasis has been confirmed pre-operatively and the choice 
of neck dissection modality should be governed by the ex-
tent of nodal involvement.6 Surgery can be augmented with 
radiotherapy, chemotherapy,or immunotherapy. Though oral 
melanomas are regarded as poorly radiosensitive, postoper-
ative radiotherapy is usually suggested in cases having poor 
prognostic pathologic features like multiple positive nodes 
or extranodal spread of metastastic melanoma. Other irradia-
tion procedures like intraoral mould (60Co, 192Ir, or198Au), 
intraoral electron beam or interstitial brachytherapy have 
also been employed.4 Dacarbazine, platinum analogs, nitro-
soureas, microtubulartoxins, dimethyl triazeno imidazole 
carboxamide(DTIC), nimustine hydrochloride, or vincristine 
have been used in adjuvant therapy or postoperative chemo-
therapy. Varied outcomes have been demonstrated by IFN-
α2b, IL-2, BCG, anti-Fas antibody, IL2, and cytokines.7 
With a previous known record of poor prognosis, patients 
exhibiting primary oral melanomas presenting with features 
such as tumor thickness greater than 5 mm, displaying vascu-
lar invasion, necrosis, polymorphous tumor cell morphology 
and the inability to properly resect these lesions with neg-
ative margins are associated with low survival rates.7 Gin-
gival melanoma has an improved 5-year survival rate than 
palatal melanoma8 and recurrences have been reported even 
10–15 years after the primary therapy. Distant metastases to 
the lungs, brain, liver, and bones has also been observed in 
many instances.5

CONCLUSION
Most oral melanomas are asymptomatic and painless in 
early stages, and unfortunately, diagnosis is delayed until 
symptoms such as swelling, ulceration and bleeding occur.
Because early diagnosis is very important for better surviv-
aland prognosis in oral melanoma, thus early detection of 
oral melanoma is very critical, whose goal will be achieved 
byself-examination training and early detection of suspected 
melanotic lesions by dentist and physicians.
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Gender Based Profiling of Opportunistic Infections in AIDS Patients 
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ORIGINAL RESEARCH

ABSTRACT

Introduction: In HIV/AIDS, Women appeared to have more 
rapid progression of illness than men and to present with a 
different constellation of opportunistic infections than men. 
Objective of the study was to compare the gender difference 
in age distribution, marital status, presenting symptoms, Lab 
parameters and the AIDS defining infections and the oppor-
tunistic infections in men and women with AIDS. 
Material and Method: The study was carried out among 156 
male, 82 female, and 1 transgender who fulfilled the NACO 
guidelines for diagnosis of AIDS. 
Results: The most frequent AIDS Defining Infections were 
tuberculosis (42.25%), and candidiasis (22.6%). In con-
trast to the western literature where Pneumocystis jiroveci 
pneumonia was commonest AIDS defining infections, we 
found that TB was commonest in our study. This is simi-
lar to other studies in India and other developing countries. 
Other conditions seen in this study were Herpes simplex 
(6.28%), nonspecific dermatitis (2.51%), recurrent bacterial 
pneumonia (1.67%) Pelvic inflammatory disease (1.25%), 
Cryptococcal meningitis (0.8%), CMV retinitis (0.4%) and 
non specific lymphadenopathy (0.4%). Pulmonary Tubercu-
losis (P = 0.001), Tubercular meningitis (P = 0.003) were 
significantly higher in males compared to females. Her-
pes simplex (P value 0.007) and non specific dermatitis 
(P value 0.01) showed statistically significantly higher in 
females compared to males in occurrence rate. Pelvic inflam-
matory disease is specific for females (p=0.01).
Conclusion: Pulmonary Tuberculosis and Tubercular meningi-
tis were significantly higher in males compared to females. Her-
pes simplex and non specific dermatitis showed statistically 
significantly higher in females compared to males in occurrence 
rate. 

Keywords: AIDS, CMV retinitis, Cryptococcal meningitis, 
Opportunistic infections, Pneumocystis jiroveci

INTRODUCTION
Acquired Immune Deficiency Syndrome (AIDS) -is caused 
by retrovirus known as HIV (Human Immunodeficiency Vi-
rus), which breaks down the body immune system leaving 
the victim vulnerable to a host of life threatening opportun-
istic infections, neurological disorders or unusual malignan-
cies.
About 95% of all HIV infected people are living in the de-
veloping countries. The pace of the epidemic in India is ac-
celerating. In India a cumulative total of 20,88,642 cases of 
AIDS had been reported till the year 2011.1 The UN (Unit-
ed Nations) Population Division projects that India's adult 
HIV prevalence will peak at 1.9% in 2019. During 2000-15, 
the UN projects 12.3 million AIDS deaths and 49.5 million 
deaths during 2015-50.2

The NACO statistics state that one in every 4 cases reported 

is a woman. The increasing HIV prevalence among wom-
en is of great consequence, as this will cause an increase in 
number of pediatric HIV cases. The HIV epidemic is greatly 
impacted by issues related to sex and gender, ranging from 
susceptibility and vulnerability to infection, prevention be-
haviors, disease progression and manifestations, access and 
response to treatment and vaccines, and pharmacology. Con-
ducting sex comparisons within research studies is important 
to delineate sex differences or similarities.3,4

Concerns about sex-based differences in the course of HIV 
infection were expressed early in the epidemic. Women ap-
peared to have more rapid progression of illness than men 
and to present with a different constellation of opportunistic 
infections than men.
AIDS defining conditions are common in these patients and 
more so in women. Hence there is a need to know the spec-
trum of AIDS Defining conditions in women and to compare 
and see if there is any gender difference in these manifes-
tations. This will help to plan and execute gender specific 
approach and better care for these patients.

MATERIALS AND METHODS
Setting of the Study
The study was done prospectively from September 2010 
to September 2011 at N.S.C.B. Medical College Jabalpur. 
N.S.C.B. Medical College Hospital is a tertiary care re-
ferral centre. The study was carried out among 156 male, 
82 female, and 1 transgender who reported to ART centre 
N.S.C.B. Medical College, Jabalpur and who fulfilled the 
NACO guidelines for diagnosis of AIDS. The study protocol 
was approved by the institutional review board.

Study Design
Patients who fulfilled the study criteria were grouped into 
two categories based on their gender. This study consisting 
of 156 male 82 female and 1 transgender was undertaken 
to compare the gender difference in age distribution, marital 
status, presenting symptoms, Lab parameters and the AIDS 
defining infections.
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Inclusion Criteria
• HIV positive individuals by ELISA
• Age group > 15 yrs including both male and female
• Patients had to give oral consent

Exclusion Criteria
• Individuals with HIV1 and 2 non reactive.
• Age below 15 yrs.

Methods of Collection of Data
Patients who fulfilled the NACO criteria for diagnosis of 
AIDS3 were included in the study. Oral consent was obtained 
from the patients. Data on the patients was collected accord-
ing to the Performa. We did the required lab tests to diag-
nose the suspected infections. Patients underwent a detailed 
physical examination and routine laboratory investigations. 
Laboratory investigations for the diagnosis of appropriate 
opportunistic infections were performed on the basis of clin-
ical findings.

STATISTICAL ANALYSIS
The Statistical software SPSS 11.0 and Systat 8.0 were used 
for the analysis of the data and Microsoft word and Excel 
have been used to generate graphs, tables etc. Chi-square and 
Fisher exact test have been used to test the significance of 
proportions of diagnosis between male and Female.

RESULTS
The study was done prospectively from September 2010 to 
September 2011 at N.S.C.B. Medical College Jabalpur. N.S.C.B. 
Medical College Hospital is a tertiary care referral centre. The 
study was carried out among 156 male, 82 female, and 1 trans-
gender who reported to ART centre N.S.C.B. Medical College, 
Jabalpur. This study focuses on the gender differences in 
AIDS defining infections in a tertiary care referral centre. 
There were 239cases out of which 156 male, 82 female and 
1 transgender. 65.27 % patients were males, 34.30% were 
females, and 0.41% transgender. This finding is consistent 
with the NACO statistics for AIDS. In the HIV sentinel 
surveillance, 2003, males account for 73.5% of AIDS cas-
es and females 26.5%. The ratio being 3:1. Fever was the 
commonest presenting symptom (57.32%) in both males and 
females, 61.53% of males and 48.78% females presented with 
fever, the major symptoms seen among the AIDS patients were 
weight loss (33.4%), asthenia (30.1%) and chronic diarrhea 
(29.70%) were common symptoms. 

Gender And Aids Defining Infections
The most frequent AIDS Defining Infections were tubercu-
losis (42.25%), and candidiasis (22.6%). The other condi-
tions seen in this study were Herpes simplex (6.28%), non-
specific dermatitis (2.51%), Recurrent bacterial pneumonia 
(1.67%) Pelvic inflammatory disease (1.25%), Cryptococ-
cal meningitis (0.8%), CMV retinitis (0.4%) and non specific 
lymphadenopathy (0.4%).
The disease pattern in our study has demonstrated some gen-
der differences. Herpes simplex (12.2% vs. 3.2%), recur-
rent bacterial pneumonia (3.6% vs. 0.66%), and non specif-
ic dermatitis (6% vs. 0.64%) were more frequent in women. 
Men had higher incidence of Pulmonary Tuberculosis (40.4% 
vs. 32.9%), Tubercular lymphadenitis (3.8% vs 1.2%), Tu-

bercular meningitis (1.9% vs. 0%), Esophageal Candidiasis 
(3.8% vs 1.2%). Pulmonary Tuberculosis (P value 0.001), Tu-
bercular meningitis (P value 0.003), Herpes Genitalis (P value 
0.007) and non specific dermatitis (P value 0.01) showed 
statistically significant differences in occurrence rate between 
women and men.

Tuberculosis
The incidence of tuberculosis (42.25%) was the highest among 
the opportunistic infections in our series as was also record-
ed elsewhere in the country patients (37.65%) presented with 
pulmonary tuberculosis. In our study, there were (39.7%) with 
PTB, of which 40.4% were males and 32.9% were females with 
the p=0.001. Extra Pulmonary TB was found in 6.27%. Males 
were 7.69% and females were 3.65%.
The most predominant opportunistic infection among 
AIDS patients was tuberculosis, indicating a potential future 
high spread of the HIV-TB co-infection. Out of 101 patients with 
tuberculosis extra pulmonary tuberculosis was noticed in 15 of 
the patients. Among these patients 7 patients presented with 
tuberculosis lymphadenitis (2.92%) being the most com-
mon form. Extra pulmonary involvement was more common in 
HIV infected patients than in HIV negative patients.Tubercular 
meningitis reported in 3 men (1.9%) and 0 woman (0%) which is 
having statistically significant difference (P=0.003). Among 
other extra pulmonary kochs abdomen 1 man (0.64%) and 1 
woman (1.2%), Potts spine 1 man (0.64%),Tubercular ascitis 
1 woman (1.2%),Tubercular pleural effusion 1 man(0.64%) 
were reported all having statistically insignificant difference.
Males are more likely to have Pulmonary Tuberculosis 
when compared to females with P = 0.001 which is statisti-
cally significant in our study.
Table 1 - Route of Transmission: In the study population the 
predominant mode of acquiring HIV infection was hetero-
sexual contact (88.70%). Other routes of transmission 
as per our study are Blood transfusion (2.92%), homosexual 
transmission (0.41%), and Unknown (7.94%).
Table 2 - Presenting Symptoms of Patients: Fever was the 
commonest presenting symptom (57.32%) in both males and 
females, 61.53% of males and 48.78% females presented with 
fever. The major symptoms seen among the AIDS patients were 
weight weight loss (33.4%), asthenia (30.1%) and diarrhea 
(29.70%) were common symptoms. 
Table 3 - Presenting Signs of Patients: Oral candidiasis 
(22.6%), Pallor (7.1%) were the commonest presenting 
signs. There was no difference in the clinical signs at 
presentation except for lymphadenopathy in the males and 
skin rashes, genital ulcers in the females. Lymphadenopathy 
May be due to various reasons. Herpes zoster tends to 
occur earlier in the course.
Table 4 - Opportunistic Infections: The most frequent AIDS 
Defining Infections were tuberculosis (42.25%), and Can-
didiasis (22.6%). The other conditions seen in this study 
were Herpes simplex (6.28%), nonspecific dermatitis (2.51%), 
Recurrent bacterial pneumonia (1.67%) Pelvic inflammatory 
disease (1.25%), Cryptococcal meningitis (0.8%), CMV ret-
initis (0.4%) and non specific lymphadenopathy (0.4%). The 
disease pattern in our study has demonstrated some gender dif-
ferences. Herpes simplex (12.2% vs. 3.2%), recurrent bacterial 
pneumonia (3.6% vs. 0.66%), and non specific dermatitis 
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DISCUSSION
As per the knowledge of the authors when this study 
was contemplated there was a scarcity of the valid sci-
entific studies related to the gender profiling of the HIV 
patients. Thus when the present study was materialized 
there were not many studies available for comparison. 
Hence the authors have compared the findings with the 
available NACO data.
Demographically (Population wise status) the second 
largest country in the world, India has also the third largest 
number of people living with HIV/AIDS. 
HIV estimates derived using globally comparable methods 
and findings from the independent Impact Assessment Study 
show that the National AIDS Control Programme is progress-
ing steadily towards the objective of halting and reversing the 
HIV epidemic in India over the period 2007 - 2012. Available 
evidence on HIV prevalence and future statistical projections 
shows signs of stabilization of HIV epidemic in India at na-
tional level. Provisional estimates show that there are 22.7 
lakh People living with HIV/AIDS in India by the end of 2008 
with an estimated adult HIV prevalence of 0.29 percent. De-
clining trends are noted in high prevalence states indicating 
possible impact of sustained programme interventions. Even 
the prevalence among pregnant women in the age group of 
15-24 years, which is considered proxy for incidence/ new in-

Route of transmission Male Female Trans-
gender

Total

Heterosexual 143 69 0 212
MSM 0 0 1 1
Intravenous Drug users 0 0 0 0
Blood Transfusion 0 7 0 7
Probable unsafe injection 0 0 0 0
Unknown 13 6 0 19
Total 156 82 1 239

Table–1: Route of Transmission

Symptoms Male
(%)

Female
(%)

Transgen-
der
(%)

Total

Fever (> 1 month) 96 40 1 137
Weight Loss  
(>10% of body wt.)

51 29 0 80

Asthenia 49 23 0 72
Cough 47 24 0 71
Chronic Diarrhea 35 15 0 50
White discharge per vaginal 0 3 0 3
Altered sensorium 3 0 0 3
Difficulty in swallowing 6 1 1 8
Itching 1 5 0 6
Chest pain 1 0 1 1
Decreased vision 1 0 0 1
Urethral discharge 1 0 0 1
Sore throat 3 1 0 4

Table-2: Presenting Symptoms of Patients

Signs Male Female Trans-
gender

Total

Oral Thrush 33 20 1 54
Pallor 11 6 0 17
Genital Ulcers 2 9 0 11
Lymphadenopathy 7 1 0 8
Vesicobullous lesion 4 2 0 6
Meningeal signs 7 0 0 0
Skin rash 1 5 0 6
Splenomegaly 1 0 0 1
Pleural effusion 1 0 0 1
Fluid thrill 0 1 0 1

Table-3: Presenting Signs of Patients

Disease Male (%) Female (%) Transgender (%) Total P Value
Total Tuberculosis 72 (46.2%) 29 (35.4%) 0 (0%) 101 0.11
Pulmonary TB 36 (40.4%) 27 (32.9%) 0 (0%) 90 0.001*
Extra pulmonary tuberculosis
A. TB lymphadenitis 6 (3.8%) 1 (1.2%) 0 (0%) 7 0.25
B. Tubercular meningitis 3 (1.9%) 0 (0%) 0 (0%) 3 0.003*
C. Koch's abdomen 1 (0.64%) 1 (1.2%) 0 (0%) 2 0.65
D. Pott's spine 1 (0.64%) 0 (0%) 0 (0%) 1 0.46
E. Tubercular ascites 0 (0%) 1 (1.2%) 0 (0%) 1 0.17
F. Tubercular pleural effusion 1 (0.64%) 0 (0%) 0 (0%) 1 0.46
Oropharyngeal Candidiasis 33 (21.7%) 21 (25.6%) 0 (0%) 54 0.49
Esophageal Candidiasis 6 (3.8%) 1 (1.2%) 1 (100%) 8 0.257
Herpes Genitalis 5 (3.2%) 10 (12.2%) 0 (0%) 15 0.007*
Cryptococcal meningitis 2 (1.2%) 0 (0%) 0 (0%) 2 0.19
CMV retinitis 1 (0.66%) 0 (0%) 0 (0%) 1 0.46
Recurrent Bacterial Pneumonia 1 (0.66%) 3 (3.6%) 0 (0%) 4 0.37
Pelvic Inflammatory disease 0 (0%) 3 (3.6%) 0 (0%) 3 0.01*
Non specific dermatitis 1 (0.64%) 5 (6%) 0 (0%) 6 0.01*
Non specific lymphadenopathy 1 (0.64%) 0 (0%) 0 (0%) 1 0.46

Table-4: Opportunistic Infections

(6% vs. 0.64%) were more frequent in women. Men had higher 
incidence of Pulmonary Tuberculosis (40.4% vs. 32.9%), Tu-
bercular lymphadenitis (3.8% vs. 1.2%), Tubercular meningi-
tis (1.9% vs. 0%), Esophageal Candidiasis (3.8% vs. 1.2%). 
Pulmonary Tuberculosis (P value 0.001), Tubercular meningi-
tis (P value 0.003), Herpes simplex (P value 0.007) and non 
specific dermatitis (P value 0.01) showed statistically sig-
nificant differences in occurrence rate between women and men.
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fections in general population, is showing a declining trend.4

In the study population the predominant mode of acquiring 
HIV infection was heterosexual contact (88.70%). Other 
routes of transmission as per our study are Blood transfusion 
(2.92%), homosexual transmission (0.41%), and Unknown 
(7.94%). The NACO statistics indicate that predominant 
mode of transmission of infection in the AIDS patients is 
through heterosexual contact (87.1%), followed by perinatal 
transmission (5.4%), Injecting drug use (1.6%), homosexual 
(1.5%), blood transfusion and blood product infusion (1 %), 
and unknown as (3.3%). 
The most frequent AIDS Defining Infections were tubercu-
losis (42.25%), and candidiasis (22.6%). Pulmonary Tuber-
culosis (P = 0.001), Tubercular meningitis (P = 0.003) were 
significantly higher in males compared to females. Herpes 
simplex (P value 0.007) and non specific dermatitis (P val-
ue 0.01) showed statistically significantly higher in females 
compared to males in occurrence rate. Pelvic inflammatory 
disease is specific for females (p=0.01). In contrast to the 
western literature where Pneumocystis jiroveci pneumonia 
was commonest AIDS defining infections, we found that TB 
was commonest in our study. This is similar to other stud-
ies in India and other developing countries. Other conditions 
seen in this study were Herpes simplex (6.28%), nonspecific 
dermatitis (2.51%), recurrent bacterial pneumonia (1.67%) 
Pelvic inflammatory disease (1.25%), Cryptococcal meningi-
tis (0.8%), CMV retinitis (0.4%) and non specific lymphade-
nopathy (0.4%).
The study did not reveal any IV drug users. This is consistent 
with the low prevalence of IV drug abuse in the community. 
In India I.V. drug use as a major risk factor for HIV infection 
is seen predominantly in the northeastern states.
There were no identifiable risk factors in 7.9% cases. The 
national figure of patients with no identifiable risk factor is 
3.3%. This may be due to the denial of risk factors by the 
study subjects. The denial was more among women than men.
As per NACO (Guidelines for prevention and management 
for common opportunistic infections/ malignancies among 
HIV infected adults and adolescents) May 2007 - weight loss 
(89%) is most common presenting symptom other presetting 
symptoms and signs in patients with AIDS are fever (88%) 
Diarrhea (86%), Asthenia (72%), Cough (57%) and Lym-
phadenopathy (35%),Oral candidiasis (22.6%), Pallor (7.1%) 
were the commonest presenting signs.5 There was no differ-
ence in the clinical signs at presentation except for lymphad-
enopathy in the males and skin rashes, genital ulcers in the 
females. Lymphadenopathy may be due to various reasons. 
Herpes zoster tends to occur earlier in the course of HIV in-
fection.
CONCLUSION
In the present study, 239 patients, 156 men and 82 women, 
who fulfilled NACO guidelines, for AIDS were included. 
The predominant mode of transmission in the study popu-
lation was Heterosexual contact (88.70%). Fever was the 
commonest presenting symptom (57.32%) in both males and 
females. Pulmonary Tuberculosis and Tubercular meningi-
tis were significantly higher in males compared to females. 
TB is the commonest AIDS defining infections in the present 
study. Oropharyngeal Candidial infection was an important 
opportunistic infection in our study. There were 2 males 
(1.2%) and 0 females (0%) who presented with Crypto-
coccal Meningitis in this study. Herpes Genitalis infection 

was noticed in 15 of our patients (6.27%). There was 5 men 
(3.2%) and 10 women (12.2%) with Herpes Genitalis infec-
tion in this study. Women presented more commonly with 
Herpes simplex infection. Pelvic inflammatory disease was 
reported in 3 women. Women are proactive participants and 
full partners in the fight to halt the HIV/AIDS epidemic.5-7 
It can be concluded that Race, class and gender have been 
found to serve as important determinants of a person’s health 
and well-being status affecting his/her perception of illness, 
health seeking behavior, accessibility to services and coping 
mechanisms.8-10 
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Cytological Analysis of Pleural Effusion - A Five Year Retrospective 
Study
Sudha Iyengar1, Jagannath Jatav2
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ABSTRACT

Introduction: Cytological examination of pleural fluid is con-
sidered less invasive than biopsy, more simple, inexpensive, 
allows faster diagnosis and it facilitates in cancer screening 
in some cases. Cytological examination of pleural fluid is of 
great diagnostic value in both non neoplastic and neoplastic 
effusions. Aim of the study was to retrospectively analyse, 
all the pleural effusions, to get prevalence of benign and ma-
lignant pleural effusions and to evaluate the cytological val-
ue of pleural fluid in the diagnosis of benign and malignant  
lesions. 
Materials and Methods: Total 240 cases collected from all 
the patients who underwent thoracocentasis. Data were col-
lected and analysed. From the received fresh sample, 10ml 
fluid was taken and fluid was centrifuged at 2500 rpm for 15 
minutes and smears were prepared from the sediment and 
stained with MGG stain and H and E. 
Results: In the study of 240 cases of pleural effusion the age 
of patient ranged between 17-87 years. The male to female 
sex ratio was 1:1.1.The maximum numbers of cases were in 
the age group of 41-50 years, constituting 54 cases (22.4%) 
of the total cases (Table 1). Most of the pleural effusion were 
associated with benign conditions (84.6%). The rest (15.4%) 
of the effusions showed malignant aetiology. Amongst the ma-
lignant effusions adenocarcinoma was the most common type 
of secondary (70.3%, 26 cases out of 37). 
Conclusion: Cytological examination of pleural fluids is the 
most effective procedure to differentiate between benign and 
malignant effusion and also to know primary site of lesion in 
many cases.

Keywords: fluid, cytology, pleural Effusion, adenocarcino-
ma, immunocytochemistry.

INTRODUCTION
Effusions are often first clinical symptoms of malignant tum-
ors or of their metastatic manifestations thereby making cy-
tology of fluid the best or the only chance for making the di-
agnosis of an underlying malignancy and also to type them. 
Pleural effusion also reveals information about inflammatory 
conditions of serous membrane, parasitic infestations and in-
fections. Sometimes there are diagnostic difficulties in effu-
sion cytology indistinguishing reactive and malignant effu-
sions in such cases the immunocytochemistry is performed 
for distinguishing reactive and malignant effusions.1-3

MATERIALS AND METHODS
Total 240 cases collected from all the patients who under-
went thoracocentasis at Jayarogya Hospital group and their 
pleural fluid sent to cytology section, department of pathol-
ogy, GR Medical College, Gwalior, M P, India during five 
year study period from Jan 2009 to Des 2014. Data were 
collected and analysed. The clinical findings and clinical 

diagnosis of all cases of pleural effusions sent to the labo-
ratory were noted. The pleural fluid received in the sterile 
plastic container with requisition forms were checked and 
case number issued. From the received fresh sample, 10ml 
fluid was taken and fluid was centrifuged at 2500 rpm for 15 
minutes and smears were prepared from the sediment and 
stained with MGG stain and H and E.

RESULTS
In the study of 240 cases of pleural effusion the age of pa-
tient ranged between 17-87 years. Sex distribution in our set-
up showed a female preponderance 127 cases (52.9%) than 
males, 113 cases (47.1%). The male to female sex ratio is 
1:1.1.The maximum numbers of cases were in the age group 
of 41-50 years, constituting 54 cases (22.4%) of the total cas-
es and followed by 31-40 and 61-70 years, each age group 
constituting 49 cases (20.4%). Least common incidence was 
found in age group 81-90 years, constituting only 4 cases 
(1.7%) and no case found in age group 0-10 years (Table 
No. 1).
Most of the pleural effusion was associated with benign con-
ditions (84.6%). The rest (15.4%) of the effusions showed 
malignant aetiology. Amongst the malignant effusions ad-
enocarcinoma was the most common type of secondary 
(70.3%, 26 cases out of 37). Other malignancy types were 
large cell anaplastic carcinoma, NHL, squamous cell car-
cinoma and malignant mesothelioma. Chronic non specific 
effusion (65%) was the commonest non neoplastic effusion 
and was followed by tubercular effusion (25%).

DISCUSION
Cytological analysis of pleural fluid is simple, quick and 
inexpensive method to determine the nature of effusion 
whether it is malignant or non-malignant. In present study 
240 cases of pleural effusion were analysed, of all 240 cases, 
113 cases (47.1%) were male while 127 cases (52.9%) were 
female. The male to female sex ratio is 1:1.1. There was fe-
male preponderance in our study (2014). The similar find-
ings were reported by Dhital KR et al (2009).4 Contrary to 
our study, Bhavana et al (2014)5 found male preponderance, 
male female ratio was found 1.57:1 in their study. 
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areas following: sampling error, failed tap, few malignant 
cells shedding, hemorrhagic or inflammatory effusion and 
interpretative errors (Fassina, 2008).7 Two other common 
situations that associated with diagnostic pitfalls are pleural 
lavage samples and samples from patients having had radio-
therapy (Zimmerman, 2005).8

In present study (2014), Most of the pleural effusion were as-
sociated with benign conditions ( 84.6% ). The rest (15.4%) 
of the effusions showed malignant aetiology. Amongst the 
malignant effusions adenocarcinoma was the most common 
type of secondary (70.3%, 26 cases out of 37). Other ma-
lignancy types were large cell anaplastic carcinoma, NHL, 
squamous cell carcinoma and malignant mesothelioma. 
Chronic non specific effusion (65% ) was the commonest 
non neoplastic effusion and was followed by tubercular ef-
fusion ( 25% ).
In the study of (Sherwani et al,2005)9 Out of 207 cases, 160 
(77.30%) were non malignant in nature and 47(22.70%) 
were found to be malignant in nature. In the present study, 
(84.6%) were non malignant in nature and (15.4%) cases 
were found to be malignant in nature. Our findings broadly 
correlate with the study conducted by (Sherwani et al, 2005). 
In present study (2014), (25%) of cases were of tubercular 
effusion. In the study done by (Gayatri M et al, 2014)10 cases 
of tubercular effusion were (35%). In our study adenocar-
cinoma was found to be the most common lesion amongst 
the malignant effusion constituting (70.3%) cases of total 
malignant effusion. In the study done by (Somnath B et al, 
2014)11, (54%) of total malignant effusion cases reported as 
adenocarcinoma. 

CONCLUSION
Cytological examination of serous fluids is the most effec-
tive procedure to differentiate between benign and malignant 
effusion and also to know primary site of lesion.
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S.No. Age group Male Female Total
No. %

1. 0-10 0 0 0 0
2. 11-20 04 07 11 4.6
3. 21-30 11 13 24 10
4. 31-40 22 27 49 20.4
5. 41-50 25 29 54 22.5
6. 51-60 18 19 37 15.4
7. 61-70 23 26 49 20.4
8. 71-80 08 04 12 5
9. 81-90 02 02 04 1.7

Total 113 127 240 100
Table-1: Distribution of samples by age and sex

S. 
No.

Diagnosis No. of 
cases

%  
of cases

1. Chronic inflammatory effusion 156 65%
2. Acute inflammatory effusion 17 7%
3. Malignant effusion 37 15.4%
4. Tubercular effusion 60 25%
5. In conclusive 9 3.75%

Total No. of cases 240 100%
Table-2: Cytological spectrum of neoplastic and non neoplas-

tic conditions

S. 
No.

No. of 
cases

%  
of cases

1. Non Malignant Effusions 203 84.6%
2. Malignant Effusions 37 15.4%

Table-3: Malignant Effusions and non malignant Effusions

S. 
No.

Types of malignancy No. of 
cases

%  
of cases

1. Adenocarcinoma 26 70.3%
2. Non Hodgkin Lymphoma 05 13.5%
3. Large cell anaplastic carcinoma 02 5.4%

Table-4: Types of malignancy in cytologically malignant 
pleural effusions

The maximum numbers of cases were in the age group of 
41-50 years, constituting 54 cases (22.4%) of the total cas-
es and followed by 31-40 and 61-70 years, each age group 
constituting 49 cases (20.4%) whereas Bhavana et al (2014) 
found the maximum number of cases in 51-60 years of age 
group and least number of cases in 0-10 years of age group.
Koss describes that a characteristic feature of mesothelial 
cells is the flattening of the opposite cell membranes with 
the formation of clear gaps or “windows”, which are most 
likely because of
microvilli separating the cells and are better visualized in 
air dried smears(Leopord G. Koss et al, 2006).3 Bedrossian 
insists that in benign mesothelial cells these microvilli are 
slender, bushy and distributed evenly around the cells where-
as in adenocarcinoma, if present they are concentrated at the 
poles and are short and stubby (Pauri Murugan et al, 2008).6

In many situations, the diagnosis of MM, metastasis, or be-
nign reactive mesothelial proliferation in effusion specimens 
is based on experienced cytopathologic. The other problems 
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Pityriasis Versicolor on Male Genital Area: A Rare Presentation
Sheikh Manzoor1, Syed Shahab ud din Bukhari2, Suhail Raheem Rather2, Samia Aleem2

CASE REPORT

ABSTRACT

Introduction: Pityriasis versicolor is a very common fungal 
infection. This disease is caused by infection due to yeast- 
Malassezia furfur. Presentation consists of a superficial scal-
ing and a mild disturbance of skin pigmentation ranging from 
hypopigmentation to mild hyperpigmentation. Genital Pityri-
asis versicolor though rare, is not very uncommon, and should 
always be a part of differential diagnosis for such lesions in 
genital area. 
Case Report: A 28 year old circumcised male patient pre-
sented to the outpatient department for consultation in view of 
three month history of a few hypopigmented lesions over the 
penile shaft and a few hyperpigmented lesions over the skin of 
pubic region. On clinical and woods lamp examination, geni-
tal pityriasis versicolor was diagnosed. The condition is very 
benign, but may be very worrisome for the patient due to the 
awkward location of the lesions. The patient should be reas-
sured about the satisfactory outcome in this disease. 
Conclusion: Genital Pityriasis versicolor though rare, is not 
very uncommon, and should always be a part of differential 
diagnosis for such lesions in genital area.

Keyword: Pityriasis Versicolor

INTRODUCTION
Pityriasis versicolor is a very common fungal infection. This 
disease is caused by infection due to yeast- Malassezia fur-
fur and M. Globosa being the most common ones.1,2 This 
yeast is a normal skin commensal occurring in spore stage. 
In patients with clinical disease, this commensal organism 
becomes pathogenic and is found in both the yeast (spore) 
stage and the filamentous (hyphal) form.
The involved skin regions are usually trunk, back, abdomen 
and the proximal extremities. Face, scalp and genitalia are 
less commonly involved. The presentation consists of a su-
perficial scaling and a mild disturbance of skin pigmentation 
ranging from hypopigmentation to mild hyperpigmentation.3 
In a few cases, the patients may have pruritus and erythema 
as well. 

CASE REPORT
A 28 year old circumcised male patient presented to the out-
patient department for consultation in view of three month 
history of a few hypopigmented lesions over the penile shaft 
and a few hyperpigmented lesions over the skin of pubic re-
gion (Fig1). The lesions were non pruritic, with scaly surface. 
There was no preceding history of any cutaneous infection in 
the penile or pubic area. There was no history suggestive of 
any genital dermatoses like atopic eczema, psoriasis, aller-
gic contact dermatitis or seborrheic dermatitis. The general 
physical examination and detailed systemic examination in 
this patient were otherwise unremarkable, except for similar 

lesions over his trunk and back (Fig. 2). The baseline investi-
gations like hemogram, liver function tests, kidney function 
tests, hepatitis serology and HIV serology were normal.
Woods lamp examination revealed yellow green fluores-
cence in the affected area. Samples were taken from the sites 
of the lesions in this patient. Potassium hydroxide (KOH) 
examination of these samples confirmed the diagnosis of 
pityriasis versicolor in view of the characteristic yeast and 
mycelia filaments seen therein. The patient was treated with 
topical ketoconazole for 4 weeks. After 4 weeeks, the lesions 
had resolved completely and KOH examination from this 
area was negative.

DISCUSSION
Pityriasis versicolor is a common benign superficial cutane-
ous fungal infection. The usual sites involved are the trunk, 
back, abdomen and proximal extremities.4 The lesions in the 
genital area are very rare and there have been only few case 
reports of this presentation.5,6 Malassezia is a commensal in 
most of the population. The reasons for the conversion of 
this commensal into a pathogen are not known exactly. But, 
various factors like humid and warm environment, genetic 
predisposition, immunosuppresssion and malnutrition are 
known to predispose to this condition.7-9

Various treatment modalities are available for this condition, 
These include oral drugs like fluconazole and itraconazole, 
and topical agents like selenium sulfide, sodium sulfaceta-
mide, ciclopiroxolamine,17 as well as azole and allylamine 
antifungals. 
There was no evident factor like immunosupression or mal-
nutrition or humid and warm environment, which could be 
linked with the occurence of this condition in our patient. 
There may have been some genetic factors involved, which 
we could not elicit. 
Circumcised males are protected against the involvement of 
glans in various cutaneous infections and sexually transmit-
ted infections, as has been reported in literature.10 Similarly, 
in this indexed case the glans was not affected. 
Genital Pityriasis versicolor though rare, is not very uncom-
mon, and should always be a part of differential diagnosis for 
such lesions in genital area. The condition is very benign, but 
may be very worrisome for the patient due to the awkward 
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location of the lesions. The patient should be reassured about 
the satisfactory outcome in this disease.

CONCLUSION
Genital Pityriasis versicolor though rare, is not very uncom-
mon, and should always be a part of differential diagnosis for 
such lesions in genital area.
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Figure-1: Hyperpigmented lesions over the skin of pubic region

Figure-2: Hyperpigmented lesions over trunk
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ABSTRACT

Introduction: Anal incontinence is one of the under recog-
nized problems seen in postpartum women. The common risk 
factors are advanced maternal age, high BMI, prolonged sec-
ond stage of labour, child birth weight over 4kgs and instru-
mental delivery. Our objective was to find out the prevalence 
of anal incontinence among postpartum women and also the 
risk factors for anal incontinence
Material and methods: All the postpartum women attend-
ing the clinic after 6 weeks of delivery were included in the 
study. A standard questionnaire proforma was used a tool to 
collect data regarding symptoms of anal incontinence. Conti-
nence grading scales according to Jorge and Wexeners (0-20) 
scoring system was used to assess severity of symptoms. Risk 
factors of anal incontinence like age of mother, parity, BMI, 
mode of delivery, duration of labour and birth weight of baby 
were recorded and then analyzed. 
Results: A total of 350 women in their postpartum period 
were studied. 9 (2.6%) of them had anal incontinence. The 
risk factors for anal incontinence that was statistically signif-
icant were age of the women, prolonged second stage of la-
bour, instrumental delivery, high birth weight of the baby and 
high body mass index of the mother. 
Conclusion: Postpartum women with risk factors for anal in-
continence have to be followed up in the postpartum clinic and 
appropriate treatment has to be suggested.

Keywords: Anal incontinence

INTRODUCTION
Anal incontinence has a significant impact on life. It is of-
ten under reported, under recognized and poorly understood. 
Many do not seek medical attention due to embarrassment 
and the taboo nature of the problem. The international con-
tinence society defines the incontinence as the involuntary 
loss of flatus or feces which becomes a social or hygiene 
problem. The most important factor in maintaining conti-
nence is an anatomically normal anal sphincter complex and 
its intact neurological function. It is recognized that obstetric 
trauma is the most common cause of anal incontinence.1 In 
postpartum women the prevalence of anal incontinence rang-
es from 4-14% in the first 3 months after delivery.2 A number 
of risk factors for anal incontinence have been identified by 
various studies. These include advanced maternal age, high 
BMI, child birth weight over 4kgs, persistent occipito-poste-
rior position of fetal head, prolonged second stage of labour, 
instrumental delivery, epidural analgesia and anal sphincter 
injury.3-5 The main intention of doing this study is to find out 
the prevalence of anal incontinence in postpartum women 
which is usually under recognized and untreated and also to 
find out the risk factors associated with it. Objectives of the 
Study was to determine the prevalence of anal incontinence 

among postpartum women attending postpartum clinic after 
6 weeks of delivery and to find out of the risk factors of anal 
incontinence in postpartum women.

MATERIALS AND METHODS
Hospital based cross sectional study was conducted in all 
postpartum women attending postpartum clinic after 6 weeks 
of delivery.
Inclusion criteria: All postpartum women attending post-
partum clinic after 6 weeks of delivery
Exclusion criteria: 1. Patients with known neurological dis-
eases which can affect the tone of anal sphincter. 2. Patients 
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Fetal continence scoring scale symptoms
1. Passage of any flatus when socially undesirable
2. Any incontinence of liquid stool
3. Any need to wear a pad because of anal symptoms
4. Any incontinence of solid stool
5. Any fecal urgency( inability to defer defecation for more 
than 15 minutes)
6. Any life style alteration

Scale ( based on episodes of incontinence)
0 – Never 
1 – Rarely (<1/month)
2 – Sometimes (1/week – 1/month)
3 – Usually (1/day – 1/week)
4 – Always (>1/day)

Source: Mahony et al, 2001; modified from Jorge and Wex-
ner,19936

Type of anal 
incontinence

Never Rare-
ly

Some-
times

Usu-
ally

Al-
ways

Solid 0 1 2 3 4
Liquid 0 1 2 3 4
Gas 0 1 2 3 4
Wears pads 0 1 2 3 4
Life style 
alteration

0 1 2 3 4
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Age group Anal incontinence Total
Present Absent

Less than 30 years 5 (1.7%) 280(98.3%) 285 (100%)
More than 30 years 4 (6.1%) 61(93.8%) 65(100%)
Total 9(19.0%) 81(81.0%) 350 (100%)

Table-1: Anal incontinence in different age groups

Parity 
group

Anal incontinence Total
Present Absent

Primipara 7(3%) 235(97%) 242(100%)
Multipara 2(2%) 106(98.0%) 108(100%)
Total 9(2.6%) 341(97.4%) 350(100%)

Table-2: Anal incontinence and parity of mother

Figure-3: Relationship between anal incontinence(AI) and parity 
of women

Figure-1: Shows the prevalence of anal incontinence in postpartum 
women
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Percentage distribution
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Figure-2: Relationship between anal incontinence(AI) and age of 
postpartum women 
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in the table. This chart clearly states that anal incontinence 
was much more in women with instrumental vaginal deliv-
ery.
Figure 6. and Table 5. shows that 3 out of 8 women ie. 37.5% 

not giving consent for study.
Study method: All postpartum women attending the post-
natal clinic of a tertiary care hospital were enrolled into the 
study after obtaining their consent. Maternal demographic 
and obstetric data were obtained through interview and med-
ical records. A standard questionnaire proforma was used 
as a tool to collect data regarding symptoms of anal incon-
tinence. Continence grading scales according to Jorge and 
Wexeners(0-20) scoring system was used to assess severity 
of symptoms and score of 6 and above was taken as loss of 
continence. A detailed history and examination was done for 
these patients. Risk factors of anal incontinence like age of 
mother, parity, BMI, mode of delivery, duration of labour 
and birth weight of baby were recorded. Below given is the 
Jorge and Wexeners scoring system [Refer Table] for assess-
ing anal incontinence.
• A score of 0 implies complete continence
• A score of 20 implies complete incontinence
• A score of 6 is taken as cut-off to diagnose anal incon-

tinence

STATISTICAL ANALYSIS
Analysis was done using SPSS 11 software. Prevalence 
would be expressed as % and association with risk factors 
would be tested for significance using chi square test. P value 
of <0.05 was taken as significantly positive.

RESULTS
A total of 350 women were included and all the subjects sat-
isfied the inclusion criteria. There were 9 (2.6%) women in 
the study population who were suffering from anal inconti-
nence (Figure 1). 7 women had a score of 6 and 2 women 
scored 8 in the Wexener’s scoring system.
Figure 2. and Table 1. shows that 6.1% of the women who 
were more than 30 year old had anal incontinence compared 
to 1.7% of women who were less than 30 year old. This dif-
ference was statistically significant with p value of 0.04 and 
it clearly shows that anal incontinence is common among 
elderly mothers.
Figure 3 and Table 2. shows that 3% of primiparous women 
and 2% of multiparous women had anal incontinence. This 
difference was not statistically significant( p value – 0.2). 
Hence multiparity as a risk factor for anal incontinence was 
not established in this study.
Figure 4. and Table 3. shows that among women who had 
prolonged second stage of labour ( more than 1 hour ), 11.5% 
of women had anal incontinence whereas in women who 
had normal duration of second stage of labour only 1.9% 
of women had anal incontinence. This difference was sta-
tistically significant with p value of 0.003. Hence prolonged 
duration of second stage of labour was found to be a risk fac-
tor for anal incontinence in postpartum women in our study.
Figure 5. and Table 4. shows that among women who had 
assisted (instrumental) vaginal delivery, 17.2% of them had 
anal incontinence and that with vaginal delivery with right 
medio-lateral episiotomy(RMLE) only 1.7% had anal incon-
tinence. This difference was statistically significant with p 
value of 0.003. In this group 91 women underwent caesarean 
section and none had anal incontinence, hence not included 
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Birth weight of babies Anal incontinence Total
Present Absent

<3.5kgs 6(1.8%) 336(98.2%) 342(100%)
3.5-4kgs 2(39.5.0%) 3 (60.5%) 5(100%)
>4kgs 1(33.3%) 2(66.7%) 3(100%)
Total 9(2.6%) 341(97.4%) 350(100%)

Table-5: Anal incontinence and birth weight of babies

BMI of moth-
er

Anal incontinence Total
Present Absent

18.5-24.9kg/m2 5(1.8%) 284(98.2%) 289(100%)
>25kg/m2 4(6.2%) 58(93.8%) 61(100%)
Total 9(2.6%) 341(97.4%) 350(100%)

Table-6: Anal incontinence and BMI of mother

of study population was not uniform and not all women who 
delivered in this institute attended postnatal clinic. In this 
study questionnaire method of assessment of anal inconti-
nence was followed by clinical examination. All the women 
who have symptoms of anal incontinence by questionnaire 
method had positive clinical findings like decreased anal re-
flex and weak anal grip which adds on to the accuracy of 
diagnosis of anal incontinence in this study.
In this study prevalence of anal incontinence was more 
among mothers older than 30 years. Mc Arthur et al in 2001 
studied anal incontinence in 1879 women and found out that 
increased maternal age was a significant risk factor for de-
velopment of anal incontinence.7 In this study, it is observed 
that mode of delivery is significantly related to prevalence of 
anal incontinence which is similar to previous various stud-
ies.8,9 From this study it is clear that instrumental delivery is 

Figure-6: Relationship between anal incontinence and birth weight 
of babies.
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Figure-7: Relationship between anal incontinence(AI) and BMI 
(Body Mass Index) of mother.
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of women who had babies of more than 3.5kgs had anal in-
continence compared to just 1.8% in women who gave birth 
to babies less than 3.5kgs. This difference was significant 
with p value of 0.001. Hence increased birth weight is a risk 
factor for anal incontinence.
Figure 7. and Table 6. states that 6.2% of the women who 
were overweight/obese(higher BMI) had anal incontinence 
compared to 1.8% in women with normal BMI. This differ-
ence was statistically significant with p value of 0.04. Hence 
the prevalence of anal incontinence was more among women 
with higher BMI.

DISCUSSION
The prevalence of anal incontinence in this study was 2.6%. 
In other studies done it ranged from 4-14%.This variation 
may be due to difference in study design. The distribution 

Mode of delivery Anal incontinence Total
Present Absent

Vaginal delivery with 
episiotomy

4 (1.7%) 226(98.3%) 230 (100%)

Instrumental delivery 5 (17.2%) 24 (82.8%) 29 (100%)
Total 9 (2.6%) 250 (97.4%) 259 (100%)

Table-4: Anal incontinence and mode of delivery

Figure-5: Relationship between anal incontinence(AI) and mode 
of delivery
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Duration Anal incontinence Total
Present Absent

Prolonged 3 (11.5%) 23(88.5%) 26 (100%)
Not prolonged 6 (1.9%) 318 (98.1%) 324 (100%)
Total 9 (2.6%) 341 (97.4%) 350 (100%)

Table-3: Anal incontinence and duration of second stage of 
labour

Figure-4: Relationship between anal incontinence(AI) and dura-
tion of second stage of labour
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considered a major risk factor for anal incontinence. Similar 
results were concluded in various other studies. Pretlovell 
et al in 2008 did a comparative review study of 18 studies 
which showed that women who underwent instrumental de-
livery had a high risk of developing anal incontinence. Pro-
longed duration of second stage of labour was found to be a 
risk factor for developing anal incontinence in postpartum 
women in our study. Similar result was obtained in study 
done by Deleuw et al in 2001. In various studies, delivery of 
a high birth weight baby was considered to be a risk factor 
for anal incontinence.10 We found similar results in our study. 
High BMI was found to be a risk factor for anal incontinence 
in our study which was similar to results provided by various 
studies.

CONCLUSION 
The prevalence of anal incontinence in our study was found 
to be less compared to studies done in western population 
which is probably due to population variability and study 
design. 
The risk factors which showed statistically significant asso-
ciation with anal incontinence were advanced maternal age, 
high body mass index of the mother, instrumental delivery, 
prolonged duration of second stage of labour and high birth 
weight of the baby.
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ABSTRACT

Introduction: Dental students are groomed for the dental dis-
eases and treatment. This takes place from taking admission, 
till the completion of the course. So, it is expected that the 
cognizance goes on increasing from first year to final year. 
However, awareness of periodontal diseases is still seen to be 
nascent and perception of it is quite variable among the popu-
lation and dental professionals themselves, where as the main-
tenance of periodontal health requires an informed individual, 
particularly the professionals, who are service providers. 
Materials and Methods: The responses of 200 dental stu-
dents, from first year to final year, was evaluated by a, 
close-ended, eleven-item questionnaire.
Results: A positive impact and an increase in awareness 
was observed from first year to second, third and final year 
dental students. The percentage of students who gave cor-
rect answers were found to be 57.6% among first year dental 
students, 64.36% for second year, 71.8% for third year and 
85.27% for fourth year dental students.
Conclusions: There was an increase in the level of cogni-
zance in dental students regarding periodontal diseases with 
the progress in professional year i.e. from first year to final 
year students. 

Keywords: Dental students; periodontal diseases; teaching

 
INTRODUCTION

Dentistry is a branch of medicine which trains the profes-
sionals to provide dental health to the society. Learning and 
teaching begins from first year of B.D.S course, even be-
fore this, it is expected that the students might have the ba-
sic interest or awareness about dentistry before entering the 
course, simultaneously, knowledge and cognizance should 
also increase from first year to final year, particularly about 
periodontal diseases.
It is important that the dental professional must be well mo-
tivated and educated in order to impart appropriate message 
in their community. However, awareness for periodontal dis-
eases is still seen to be nascent and perception of it is quite 
variable among the dental professionals themselves.1 A very 
few studies1-4 have been conducted in India regarding this 
issue, so a questionnaire based study was planned and con-
ducted at one institute in Moradabad, India, to explore and 
analyze the cognizance of dental students towards periodon-
tal diseases. 

MATERIALS AND METHODS
A cross-sectional questionnaire based study was conducted 
among dental students of Kothiwal Dental College and Re-
search Centre, Moradabad, U.P., India to assess their aware-
ness regarding periodontal diseases from 4th January 2014 
to 31st March, 2014. Ethical approval (Ref. No. K.D.C.R.C/

ETH/RES/2013/12/04) and written consents were obtained 
from the participating subjects. A total of 200 dental stu-
dents, (48% were male and 52% female of age group 18-
23 yrs), 50 each from first year to fourth year were inter-
viewed through a questionnaire containing 11 close ended 
items (Table-1).1 Out of 11 questions, four were related with 
the etiology of periodontal diseases, three were related with 
systemic correlation and four were related with treatment of 
periodontal diseases. The respondents were instructed to fill 
the questionnaire without discussing with each other in their 
own classroom. The responses were compiled, computed 
and analyzed.

RESULTS
Overall, the percentage of students who gave correct answers 
were found to be 57.6% among first year dental students, 
64.36% for second year, 71.8% for third year and 85.27% for 
fourth year dental students (Graph-1).
Question no.1: The first question was to assess the acquaint-
ance of dental plaque by students. 36% of 1st year dental stu-
dents were not aware of it, and 64% were knowing it. In sec-
ond year, 92% were aware where as the percentage increased 
to 98% in third year and final year.
In Question no.2: When asked if dental plaque causes perio-
dontal disease, 64%, 78%, 92% and 98% of dental students 
from first, second, third and fourth year, respectively agreed.
In Question no.3: 54% of first year dental students, 50% in 
second year, 52% of third year and 76% in final year dental 
students believed that genes play a vital role in periodontal 
disease.
In Question no.4: When they were asked about the relation 
between gum diseases and smoking, 82% of first year dental 
students, 86% in second year, 82% of third year and 98% in 
final year dental students considered it to be a contributory 
factor.
In Question no.5: 42% of first year dental students, 46% in 
second year, 50% of third year and 74% in final year dental 
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students had an idea about the relation between gum diseases 
and heart diseases.
In Question no.6: When they were interviewed about the re-
lation between gum diseases and diabetes, 70%, 74%, 86%, 
88% of dental students from first, second, third and fourth 
year, respectively, agreed for a positive correlation.
In Question no.7: Only 26% in first year dental students, 
32% in second year, 56% of third year and 88% in final year 
dental students believed that the gingival swelling which 
may occur during pregnancy.
In Question no.8: When asked if gummy smile can be treat-
ed, 76%, 88%, 82%, 88% of dental students from first, sec-
ond, third and fourth year, respectively, agreed.
In Question no.9: Only 84% in first year dental students, 78% 
in second year, 82% of third year and 84% in final year den-
tal students were knowing that brown gums can be treated.
In Question no.10: When interrogated about the use of local 
drug delivery for treatment of gum diseases, only 24%, 30%, 
46%, 56% of dental students from first, second, third and 

fourth year, respectively, had idea an idea about this.
In Question no.11: 52%, 46%, 46%, 10% of first year, sec-
ond, third and fourth year respectively were unaware of bone 
regeneration by using bone substitutes, but 90% of fourth 

Etiology of periodontal 
disease

Question no.1 Are you aware of dental plaque?
Question no.2 Are gum diseases caused by dental plaque?
Question no.3 Do you think genes play a role in periodontal diseases?
Question no.4 Is there any relation between gum diseases and smoking?

Systemic correlation of 
periodontal diseases 

Question no.5 Is there any relation between gum diseases and heart diseases?
Question no.6 Is there any relation between gum diseases and diabetes?
Question no.7 Are you aware of gingival swellings which may occur during pregnancy?

Treatment of periodontal 
diseases

 Question no.8 Can gummy smile be treated?
Question no.9 If your gums are brown, do you think they can be treated?
 Question no.10 Are you aware of the use of local drug delivery for the treatment of gum diseases?
Question no.11 Are you aware that alveolar bone can be regenerated by using bone substitutes?

Table-1: Questionnaire

Question No. Ques-
tion 
Type

Ist 
Year 
(%)

IInd 
Year 
(%)

IIIrd 
Year 
(%)

IVth 
Year 
(%)

Total 
(%)

Are you aware of dental plaque? Yes 64 92 98 98 88
No 36 8 2 2 12

Are gum diseases caused by dental plaque? Yes 64 78 92 98 83
No 36 22 8 2 17

Do you think genes play a role in periodontal diseases? Yes 54 50 52 76 58
No 46 50 48 24 42

Is there any relation between gum diseases and heart diseases? Yes 42 46 50 74 53
No 58 54 50 26 47

Is there any relation between gum diseases and smoking? Yes 82 86 82 98 89.5
No 18 14 8 2 10.5

Is there any relation between gum diseases and diabetes? Yes 70 74 86 88 79.5
No 30 26 14 12 20.5

Are you aware of gingival swellings which may occur during pregnancy? Yes 26 32 56 88 50.5
No 74 68 44 12 49.5

Can gummy smile be treated? Yes 76 88 82 88 83.5
No 24 12 18 12 16.5

If your gums are brown, do you think they can be treated? Yes 84 78 82 84 82
No 16 22 18 16 18

Are you aware of the use of local drug delivery for the treatment of gum 
diseases?

Yes 24 30 46 56 39
No 76 70 54 44 61

Are you aware that alveolar bone can be regenerated by using bone substi-
tutes?

Yes 48 54 54 90 61.5
No 52 46 46 10 38.5

Table-2: Illustration of percentage of responses of questionnaire
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Graph-1: Representation of overall percentage of students who 
gave positive responses
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year students were aware of it.
The detailed questionnaire and responses of the dental stu-
dents in percentage from first year to final year has been de-
picted in Table-2.

DISCUSSION
Dental students should be good examples of having positive 
oral health attitudes and behavior to their families, patients 
and friends as well as to the society.5 Prior to admission to 
dental institute they represent the society. Therefore, the 
evaluation of cognizance in first year gives an idea of the lev-
el of understanding and perception of society towards perio-
dontal diseases. Similarly, during second year, awareness is 
increased because of participation in preclinicals, classrooms 
and through communications with seniors. This awareness is 
further increased during third year and final year due to their 
clinical postings and periodontology lectures. So, a study 
was conducted to assess and evaluate the awareness regard-
ing periodontal diseases among dental students of different 
years of study. 
The questionnaire for the study was divided into three catego-
ries namely: etiology, systemic correlation and treatment of 
periodontal diseases. As we know that the clinical manifesta-
tions of periodontal diseases result from a complex interplay 
between the etiologic agents, such as dental plaque, smok-
ing, systemic diseases, pregnancy, hereditary conditions and 
host tissue. So, for the proper treatment of these periodontal 
diseases, a dental professional must be well acquainted, not 
only with the different treatment modalities, but also with the 
primary etiologic factors responsible, then only the preven-
tion and treatment outcome can be successful.
Dental plaque is a naturally occurring microbial deposit 
adhering to the tooth surface or other hard surfaces in the 
oral cavity, including removable and fixed restorations.6 It is 
considered as a major etiologic factor for causing periodon-
tal diseases. When the dental students were asked about this 
microbial deposit and its role in causing gum diseases, less 
percentage of students were knowing about it in first year, 
however, this percentage increased in second year probably 
because general microbiology is added as a subject in their 
curriculum. 
In the third year and final year students their basic knowl-
edge further increases as basic course in clinical periodontol-
ogy starts in the third year and they are taught in detail about 
dental plaque and its role in causing periodontal diseases. 
Cortes et al. in their study found that dental students were 
highly motivated about maintaining their dental health and 
thus, their dental education experiences appeared to have 
had a clear influence on their behaviour.5 Genetics has been 
considered as a major contributory factor for periodontal dis-
eases. However, at present, the specific role the genes play 
in defining gum diseases remains largely unknown and ques-
tionable.7 When dental students were interviewed regarding 
the role of genes in periodontal diseases, nearly half of first 
year, second and third year students had no idea about it, 
which may be because they were lacking in knowledge re-
garding this aspect in their initial years of study, but as they 
entered in final year, their concepts regarding genes and their 
role in periodontal diseases might have become more clear 

by reading through books and lectures of periodontics.
Smoking is a major risk factor for periodontitis, affecting 
the prevalence, extent, and severity of periodontal disease.6 
When the awareness of dental students was judged regard-
ing the relation between smoking and gum diseases, less 
percentage of first year and second students were knowing 
about it because they had not read about it in detail in their 
curriculum, but more percentage of students in final year 
were aware of this aspect, as they gained more knowledge 
through books. Their vision broadened because of clinical 
postings.
Recent studies have found a two way relationship between 
diabetes and periodontal diseases.8,9 Similarly, periodon-
tal diseases have been implicated as a risk factor for heart 
diseases. When enquired about the relation between gum 
diseases and heart diseases, and the relation between gum 
diseases and diabetes, the first year (42%, 70% respectively) 
and second year (46%, 74% respectively) students had defi-
cient idea, this basic idea might be through basic physiology 
lectures and pathology lectures during first year and second 
year respectively, but the awareness slightly increased in 
third year students as they started their clinical postings in 
periodontics and remarkebly increased in final year students 
as their knowledge increased through lectures and discus-
sions during clinical postings.
Pregnancy causes hormonal changes that increase the risk for 
developing oral health problems like gingivitis.10 When the 
dental students were asked about the gingival swelling that 
can occur during pregnancy, a large percentage of first year 
(74%) and second year (68%) students were hardly knowing 
regarding this aspect as they were highly unaquainted about 
this issue, however, as they reach third year (56%) and final 
year (88%), they become enlightened through books, lec-
tures and clinical cases they observed and performed.
It is expected that the dental students have a basic idea about 
the various treatment modalities in dentistry, so they were 
asked about the treatment of various conditions, for exam-
ple- gummy smiles, brown gums; and use of local drug de-
livery and bone substitutes for bone regeneration. 
Regarding the treatment of gummy smile and brown gums, 
less percentage of students in first year (76%, 84% respec-
tively) were knowing about it and as they reached second 
year (88%, 78% respectively), their awareness for treatment 
of gummy smiles increased but for brown gums treatment, 
surprisingly, a large percentage of first year (84%) students 
had an idea about it, which may be due to increasing con-
sciousness of the society for esthetics and its treatment. 
However, second year students had less idea regarding it as 
they did not have any clinical postings and their curriculum 
did not include these aspects. Another reason could be that 
surgical cryotherapy and laser have been started to treat the 
pigmentation of gingiva, and this has led to exposure of stu-
dents to this aspect.
However, in third year (82%, 82% respectively) and final 
year (88%, 84% respectively) students awareness increased 
by observing their seniors, staffs treating such cases and by 
reading through periodontology books.
Regarding the use of local drug delivery and bone substi-
tutes for bone regeneration, less percentage of students in 
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first year (24%, 48% respectively) and second year (30%, 
54% respectively) were knowing about it and in third year 
(46%, 54% respectively), and final year(56%, 90% respec-
tively), their awareness increased through periodontology 
lectures and observing clinical cases. Likewise, Maatouk11 
et al. (2006), observed that dental students achieved better 
oral health practices and status at the end of their 5 years of 
their course, highlighting the importance of dental studies on 
motivation and attitude towards treatment. 
Other studies are required to include more students at mul-
tiple professional institutes to evaluate the awareness and 
simultaneously the impact of teaching among the budding 
dentists.

CONCLUSION
This study presented a comprehensive overview of the level 
of cognizance among dental students. It can be concluded 
that there is an increase in the level of cognizance in dental 
students regarding periodontal diseases with the progress in 
professional years i.e. from first year to final year students. 
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Anaesthetic Management in the Patient with Pulmonary Tuberculosis
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ABSTRACT

Tuberculosis (TB) remains one of the major occupational risk 
hazards for anaesthesiologist and health care workers in op-
eration rooms in some of the developing countries. Anaesthe-
siologists do come across providing anaesthesia for patients 
with active tuberculosis or problems unrelated to tuberculosis 
like trauma and for various surgeries. As per the World Health 
Organization (WHO) reporting in 2013, 9 million new cases 
are supposed to be suffering from TB; among this 2-3% cases 
are found to be drug resistant. It is true that effective infection 
control measures and the availability of effective antibiotics 
for mycobacterium tuberculosis have decreased the risk of no-
socomial infection. However, anaesthesiologist and the health 
workers in the developing countries are still at the risk of tu-
berculosis transmission from the patients when compared to 
their counterparts in the developed countries; due to the lack 
of adequate resources to prevent nosocomial transmission of 
tuberculoses. Hence, the special precautions need to be under 
taken by the anaesthesiologist while providing anaesthesia to 
these patients. From the patient point of view various drug in-
teractions, side effects of anti-tubercular drugs need to be con-
sidered preoperatively along with necessary investigations. 
Immune compromised patients with co infected HIV have a 
higher risk of developing TB.

Keywords: Tuberculosis, Anaesthesia, Nosocomial Infection, 
Transmission, Drug resistant

INTRODUCTION
Tuberculosis still remains as one of the world’s commonest 
communicable diseases. As per the World Health Organi-
zation (WHO) reporting in 2013, 9 million new cases are 
supposed to be suffering from TB; among this 2-3% cases 
are found to be multi drug resistant(MDR).1,2 India has high 
incidence and prevalence of disease with high rate of trans-
mission. Prevalence of all forms of TB in India is estimated 
to be 5.05 per thousand people. Increasing prevalence of TB 
in the society definitely has significant impact on anaesthet-
ic management. Anaesthesiologist has to face a number of 
challenges while providing anaesthesia to TB patient. Patient 
may present with pulmonary or constitutional symptoms 
which may affect the fitness for surgery and course of anaes-
thetic management. MDR requires prolonged treatment 
with 4 to 5 drugs resulting in the increased cost with added 
risk of side effects. There has been a marked increase in the 
number of tuberculosis cases, which has paralleled the emer-
gence of HIV.3,4 Anaesthesiologists are commonly involved 
in providing anaesthesia for TB patients with active disease 
or problems unrelated to TB like trauma and various other 
procedures. Risk of nosocomial infection to the anaesthe-
tist and other health care providers in operation room envi-
ronment.5 appears particularly high when there is increased 
exposure combined with inadequate infection control meas-
ures. A thorough preoperative evaluation and investigation 

is essential along with various drug interactions as well as 
side effects of anti TB drugs while planning anaesthesia  
technique.

PATHOPHYSIOLOGY
Tuberculosis is a communicable disease due to the pathogen 
mycobacterium tuberculosis. The spread is through aerosols; 
droplets of size 0.5-5 μm. The upper lobe of lung due to its 
high oxygen tension is usually primary site of infection, 
Ghon’s focus. Bacteria replicate within macrophages result-
ing in cell mediated immunity and form granuloma. At this 
stage patient is asymptomatic with bacteria in dormant con-
dition showing positive response to tuberculin test.6 Infect-
ed patient harbour bacteria and can contaminate anaesthesia 
machine following general anesthesia with intubation. 
Age of the patient (below five years), time of exposure (com-
monly first year) and competency of the immune system play 
an important role in the progression of the disease.7

DIAGNOSIS
Traditionally, diagnosis is made by visualizing acid-fast ba-
cilli in the sputum. Newer technology, such as the X pert® M. 
tuberculosis/resistance to rifampicin or GeneXpert®, make 
use of real-time polymerase chain reaction to detect specif-
ic DNA sequences. They can provide much quicker results 
(within two hours), as well as information on rifampicin re-
sistance.7

Obtaining a sputum sample can be difficult in children, and 
the diagnosis is usually made on the basis of signs and symp-
toms of tuberculosis, positive contact and a positive tuber-
culin skin test (Monteux).8 Gastric aspirates can be used, 
but have a pick-up rate of less than 40%.9 T cell interfer-
on-γ (IFN-γ) release assays, which measure the number of 
IFN-γ-secreting T cells, have been developed as an alterna-
tive immune-based approach to the tuberculin skin test to 
detect infection.10

TREATMENT
The cornerstone of treatment is directly observed treatment 
(DOT) for at least six months. First-line treatment includes 
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rifampicin, isoniazid (INH), ethambutol and pyrazinamide, 
given according to guidelines for new cases, retreatment, and 
children younger than eight years of age.11

Tuberculosis treatment has the potential for serious side-ef-
fects, some of which may impact on the anaesthetist. Ri-
fampicin can cause thrombocytopaenia when given in high 
doses. INH may cause sensory neuropathy, which should 
be ascertained clinically before performing regional nerve 
blocks. This complication can be prevented by adding pyr-
idoxine (vitamin B6) in high-risk cases. Ethambutol has the 
potential to cause optic neuritis. Hence, it is not routinely 
given to children.
Drug-induced hepatitis is a worrying complication. When tu-
berculosis treatment is combined with concomitant antiretro-
viral therapy, a mild elevation in liver enzymes is common. 
However, symptomatic hepatitis has a mortality of almost 
5%11-13, and requires immediate halting of tuberculosis drugs, 
with careful re-introduction under specialist care. Wherever 
possible, surgery should be avoided during this period.

ANAESTHETIC MANAGEMENT
The patient of TB may be require anaesthesia for diagnostic 
procedures (Lymphnode biopsies, Brochoscopies), compli-
cations of tuberculosis (Hydrocephalus, Intestinal obstruc-
tion requiring anaesthesia) and elective /emergency surger-
ies. Three major concerns for the anaethetist include: general 
state of the patient’s health (nutrition and aneamia ), impact 
of the disease on organ function, and potential drug interac-
tions of antitubercular agents and anaesthetic agents. Fur-
ther, nosocomal infection transmission to the staff, anaesthe-
tist and other patients is the threat of active disease. 
Pre operative assessment of Patient 
The preoperative care of these patients involves a thorough 
assessment involving accurate medical history, physical ex-
amination and evaluation of required necessary investiga-
tions. Depending on the clinical evaluation, investigations 
like sputum culture, chest x-ray, PFT, LFT, ABG may be 
considered. These patients should preferably undergo eval-
uation in negative pressure ventilated room or isolated room 
to prevent the spread of aerosal infection. In a known case of 
TB, sputum smear examination for negative AFB has its own 
importance. For patients under treatment, sputum smear for 
AFB taken on three different days need to be negative. It is 
preferable to postpone the elective procedures until patient is 
no longer infective. The nutritional status of the patient, an-
eamia, temperature needs to be evaluated and documented. 
The treatment history includes the details of anti- tubercular 
drugs and their effects on various organs like liver (rifampic-
in), nervous system (INH and streptomycin), hematology 
(thrombocytopenia) and kidney (ethambutol). Drug induced 
hepatitis is a serious complication in patients with TB asso-
ciated with HIV. Symptomatic hepatitis is generally respon-
sible for 5% mortality hence TB drug therapy needs to be 
stopped immediately; if possible surgery should be avoided 
during this period. Subsequently under strict supervision by 
specialist, drugs can be restarted. However, during routine 
anaesthetic management the patient on medication should 
continue the drugs even on the day of operation with sips 
of water.

ANAESTHETIC TECHNIQUE 
Choice of anaesthetic technique depends on the patient, the 
procedure and the severity of the disease. Regional anaes-
thesia is often preferred in patients with chronic lung disease 
to avoid problems due to disease as such and potential drug 
interactions (tab 1). Local anaesthetic agents exert their ac-
tion primarily at the site of injection, and help to avoid many 
of the drug interactions. Increased metabolism may result in 
a decreased risk of local anaesthetic toxicity.
However, this may not be possible in some procedures and 
patient may require general anaesthesia. When general an-
aesthesia is planned drugs should be tailored and planned to 
limit the expected drug interaction. Hepatotoxic drugs must 
be avoided.
Recovery from the effect of intravenous induction agents is 
primarily due to redistribution. Anti TB agents lead to en-
zyme induction (P-450) which may result in enhanced me-
tabolism of anaesthetic drugs there by accumulation of toxic 
metabolic products.11 This increased metabolism may have 
potential for awareness during total intravenous anaesthesia. 
Inhalational agent, halothane having a potential for hepato-
toxicity should be avoided.
Action of depolarizing muscle relaxants (MR) will not be 
affected until pseudocholine esterase levels are markedly re-
duced due to severe hepatic dysfunction. Non depolarizing 
MR atracurium, cis-atracurium (alternate metabolism) and 
pancuronium (renal excretion) are minimally affected by TB 
therapy.12 Streptomycin may potentiate the effects of non 
depolarizing MR hence, NMR have to be titrated as per re-
sponse with frequent evaluation by nerve stimulator. 
The anti TB drug, Rifampicin is known to enhance effect of 
UDP glucoronyl transferase involved in metabolism of mor-
phine, thereby reducing efficacy of oral morphine.13 Fentanyl 
and alfentanil are both extensively metabolized by CYP450 
3A4, therefore, also show the potential for a shortened du-
ration of action. Tramadol and brufen can be safely used as 
their effects are unchanged.11,12

SPREAD OF TUBERCULOSIS
The spread of tuberculosis to other patients especially im-
munocompromised, anaesthesiologist and theatre staff is 
an area of concern. Because of the close proximity of the 
patient’s airway during intubation, mechanical ventilation, 
suctioning and brochoscopic procedures anaesthetists are at 
particular risk.14,16 In 2005, the American Society of Anes-
thesiologists (ASA) has come up with guidelines relating to 
the perioperative management of patients with active tuber-
culosis.19 Elective surgery should be delayed until the pa-
tient is no longer infectious. The ASA defines this as having 
been on treatment for 2-3 weeks, clinically getting better, 
and having had three negative sputum smears on different  
days. 
Elective cases should be taken up as the last case of the day 
followed by fumigation to allow the decontamination of 
theatre following the operation. The patient should always 
be transferred to operation room wearing well fitting surgi-
cal mask or a N95®mask, brought straight to theatre, rather 
than waiting in holding area to avoid exposure to other pa-
tients. Surgery should be performed with as few personnel as 
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possible to reduce the number of potential contact with the 
index patient. To prevent contamination of the anaesthesia 
machine and circuit high efficiency particulate air (HEPA) 
filter should be placed between the Y connector and the 
mask, LMA, or endotracheal tube. Bacterial filters placed 
on expiratory limb of ventilator or anaesthesia machines 
may help to reduce discharge of TB bacilli into the ambi-
ent air. Sterilization of instruments should follow standard  
protocols. 
Theatre staff also must wear N95® masks, especially true 
for high-risk procedures, such as intubation and bronchos-
copy. The anaesthetist should ensure adequate anaesthesia 
and muscle relaxation. Unless gas flows are stopped for 
more than one hour between cases, M. tuberculosis has been 
shown to pass through the anaesthetic machine.18 
Post operative care should, if possible, take place in a room 
with negative pressure or ante room that provides some iso-
lation from outside hallways. However, because most post 
anaesthesia care units are not so designed, immediate post 
operative care should be maintained in OR until the patient 
can be safely transferred to a suitable isolation room. Pa-
tients who require intensive care should be placed in private 
room with the ventilations techniques that needs AFB isola-
tion precautions. The N95® mask should be placed back on 
as soon as active airway management is no longer required. 
However, these masks increase airway flow resistance by 
approximately 120%.19 A large venture-type face mask can 
be placed over the N95® mask to provide supplemental ox-
ygenation. The N95® should not be worn by the patient if 
he or she is hypoxic or in respiratory distress; if hypoxia or 
respiratory distress occurs the mask should be removed.
Skin testing program for at-risk staff have been advocated 
by ASA, as well as in the most recent National Institute for 
Clinical Excellence guidelines.20 Staff members who receive 
a positive tuberculin skin test are prescribed INH for 6-9 
months. This has been shown to prevent progression to ac-
tive disease.20-23

CONCLUSION
Given the increase in prevalence of HIV and multi drug re-
sistance, tuberculosis will continue to be an important oc-
cupational risk for anaesthetists and operation theatre staff. 
By the virtue of their involvement in procedures that will 
induce aerosalization of the tubercular bacillus anaesthesi-
ologists are potentially at risk. Hence, it is imperative that 
anaesthesia personnel should have appropriate training and 
education regarding the implementation of personal protec-
tive practices as well as tuberculin testing. Risk of patient 
to patient transmission through anaesthesia circuit is low if 

efficient bacterial and viral filters are used.
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Surgical Emergencies in a Tertiary Care Hospital: A Brief Overview
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ABSTRACT

Introduction: Emergency admissions form a major bulk of 
total surgical admissions. This study was done to look for the 
current spectrum of surgical emergencies in a tertiary care 
hospital.
Material and methods: This study was a prospective analysis 
of patients reported in June 2010 in Accident and Emergency 
department, Pt. B.D. Sharma PGIMS, Rohtak.
Result: A total of 2349 patients reported, 1501 (63.89%) 
patients were of trauma, 848 (36.11%) were of non trauma. 
Out of 1501 trauma patients, most common mode of injury 
was road side accidents (62.23%) and most of the patients 
(57.76%) were non referred. Males patients (78.22%) out-
numbered female patients (21.78%). Most common injury 
was soft tissue injury limbs (22.88%) and most of them were 
managed conservatively. Orthopedics operations were most 
commonly performed procedure and maximum number of the 
patients were (44.83%) admitted in ward for definitive treat-
ment.Mortality of trauma patients during the study period was 
4.13%.Out of 848 non trauma patients most of the patients 
were non referred (84.78%). Most common diagnosis were 
colics (42.92%) and most of them (82.40%) were managed 
conservatively.Laparotomy (41.22%) was the commonest 
procedure doneand most of the patients were discharged with-
out admission (71.58%) after successful treatment. Mortality 
in nontrauma patients was 0.7%.
Conclusion: The study showed that major workload of an ac-
cident and emergency department deals with cases of trauma 
and among non trauma colic came out to be the most common 
cause.

Keywords: Surgical Emergencies; Trauma, Non Trauma,

INTRODUCTION
General surgery is a speciality which deals with both emer-
gency admissions as well as elective procedures.1 Emergen-
cy surgical admissions account for 46% to 57% of all sur-
gical admissions2-5, but the workload estimates are difficult 
to achieve because of the unpredictability and variability 
of such admissions and dearth of literature addressing this 
aspect. The impact of the emergency surgical workload on 
surgical practice is not only determined by overall volume 
but also by patients demography, appropriateness of referral, 
centralization, diagnoses, and required surgical operations.6 
Besides trauma, acute abdominal pain is a common phys-
ical complaint accounting for emergency department visits 
and is leading cause of hospital admissions. Appendicitis is 
a common cause of surgical patients requiring emergency 
operation but a significant no of patients are however due to 
nonspecific abdominal pain. Challenging as it is, it requires 
careful history taking and thorough evaluation of symptoms, 
detailed physical examination and judicious use of laborato-
ry investigations which can simplify the evaluation of this 
disease entity. But despite its frequent occurrence, specific 

diagnosis is not possible in 30% cases even after extensive 
work up; hence difficult to manage sometimes.
This study aimed to identify the current patterns and com-
mon problems related to surgical emergency room in Pt. 
B.D. Sharma PGIMS, Rohtak.

MATERIALS AND METHODS
This prospective study included all emergency cases who 
reported in general surgical emergency room for a period 
of June month 2010. The patients undergoing minor / ma-
jor surgical procedure during their stay in casualty were re-
corded. Patients referred internally from indoor admission of 
other specialities and burn patients as well as obstetrical and 
pediatric emergencies were excluded, as there were separate 
team to deal with these patients.
All the data regarding time of admission, presenting com-
plaints, diagnosis, surgery (if done), outcome was collected. 
All the patients were grouped into two categories i.e. trauma, 
non trauma and these patients were followed up till their stay 
in accident and emergency department. Any mortality occur-
ring during the stay was recorded.
All the data were compiled and analysed statistically by us-
ing descriptive statistical methods.

RESULTS
During the one month study period, 2349 patients came in 
surgical emergency, out of which 1501 (63.89%) were of 
trauma and 848 (36.11%) were of non trauma.
Among 1501 trauma patients, maximum (78.22%) were 
males and rest (21.78%) were females. Most of the patients 
were in the age group of 21-30 years (Figure1). Maximum 
number of patients (57.76%) were non referred. Motor vehi-
cle accidents (62.23%) were the most common mode of in-
jury among all trauma patients followed by assault (25.08%) 
and others (12.69%). Soft tissue injury limbs was the most 
common injury followed by orthopedics fracture and scalp 
injury etc (Table 1).
The mainstay of treatment in most of the patients was con-
servative (85.25%) and in rest of the patients, operative 
interventions done were orthopedics operations (59.36%), 
followed by chest tube drainage (13.24%), laparotomy 
(10.95%) and tracheostomy (9.13%). 
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In case of non traumapatients, out of 848 patients, 247 
(29.13%) patients were females while 601 (70.87%) were 
males and maximum age group was 21-30 years (Figure 1). 
Most of the patients were non referred (84.78%). Majority 
of the patients had colicsfollowed by peritonitis, retention of 
urine, appendicitis, intestinal obstruction, acute cholecystitis 
etc.(Table 2). Most of the patients (82.40%) were managed 
conservatively. Laparotomy(41.22%) was the most common 
operative procedurefollowed by appendicectomy (32.43%), 
incision and drainage (22.29%) and others (4.07%).
Maximum number of patients (71.55%) were discharged 
without admission while 23.70% patients were admitted for 
definitive treatment and later sent to ward, 16 (1.88%) pa-
tients were admitted for observation in emergency depart-
ment and later discharged, 7(0.82%) patients went LAMA 
while 4 (0.47%) patients were referred to higher centre and 6 
(0.7%) died during resuscitation. (Figure 2)

DISCUSSION
Trauma-care systems are not well developed in India. Trau-
ma is dealt with other emergencies even in cities and there is 
almost complete lack of organised trauma care in peripher-
al centres. There is gross disparity between trauma services 
available in various parts of the country.
There has been accelerated urbanization and industrialization 
in recent years which has led to an unprecendented increase 
in the number of vehicles leading to alarming increase in the 
rate of accidental injuries, crime, and subsequent violence in 

India. India has 1% of the motor vehicles in the world but 
bears the burden of 6% of the global vehicular accidents. It 
is well recognized that the health care system in India is not 
fully equipped to meet the challenge. 
Road-traffic accidents are increasing at an alarming annu-
al rate of 3%. In 1997, 10.1% of all deaths in India were 
the result of accidents and injuries.7 During 1998, nearly 
80,000 lives were lost and 330,000 people were injured. Of 
these, 78% were men aged 20–44 years, which significant-
ly impacted productivity.8 The majority of fatal road-traffic 
accident victims are pedestrians, two-wheeler riders, and 
bicyclists.9 No credible data are available to ascertain the 
outcome of trauma victims; it is generally perceived that 
outcomes in patients with single-system injury (e.g., muscu-
loskeletal trauma) have improved.
On another hand, acute abdominal pain also constitute a sig-
nificant percentage of emergency admission worldwide and 
comprises one of the largest group (non traumatic) of people 
presenting as general surgical emergency.10 The term encom-
passes within it a long list of differential diagnosis and poses 
a greatest challenge to clinicians.11 Pattern of disease vary 
according to age, sex, geography, social class, genetic and 
environmental factors. Very few local studies are available 
on the topic of spectrum of disease in patients presenting 

Injury pattern Number of injuries %
Scalp injury 557 21.13%
Headinjury 185 7.02%
Face injury 172 6.55%
Blunt chest injury 150 5.71%
Penetrating chest injury 15 0.57%
Blunt injury abdomen 25 0.95%
Penetrating injury abdomen 15 0.57%
Soft tissue injury limbs 603 22.88%
Orthopaedics fractures 576 21.85%
Ophthalmic injury 122 4.62%
ENT injury 134 5.08%
Dental injury 81 3.07%
Total 2635 100%

Table-1: Injury pattern of trauma patients

Disease pattern Number of 
patients

%

Colic 364 42.92%
Appendicitis 48 5.66%
Acute cholecystitis 40 4.71%
Pancreatitis 11 0.11%
Enteric perforation peritonitis 25 2.94%
Peptic perforation peritonitis 18 2.12%
Burst appendix peritonitis 7 0.82%
Others peritonitis 7 0.82%
Intestinal obstruction 43 5.07%
Lower limb DVT 7 0.82%
Abscesses 36 4.24%
Dysphagia 7 0.82%
Retention of urine 77 9.08%
Miscellaneous 160 18.86%
Total 848 100%

Table-2: Disease pattern of non trauma patients

Figure-1: Age wise distribution of trauma and non trauma patients 
(%)

Figure-2: Outcome of trauma and non trauma patients (%)
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with acute abdomen.
This study attempts to highlight the pattern of injury (ex-
cluding burns) and non traumatic acute abdomen in local 
population. 
In our study it was found thatincidence of trauma was much 
higher than that of non trauma.This might be because of road 
traffic accidents which are increasing at alarming rate. Our 
finding support the WHO prediction that road traffic injuries 
will be third leading cause of mortality by 2020 which was 
earlier on ninth positionHowever our finding was not con-
cordant with that of Masood et al12 who reported that majori-
ty of patients (49.1%)who presented to general surgeryemer-
gency were suffering from acute condition of abdomen and 
the second commonest cause was trauma
Road side accident came out to be the predominant cause of 
injuries seen at our center followed by assault. The reason 
for this was probably the location of the our center close to 
highway No.10. This was similar to the study by Solagberu et 
al13 who reported 62.3% prevalance of RTA in Nigeria where-
as studies from Netherland14, Kenya15,16 and West Indies17 re-
ported prevalance of 19%, 18% and 20% respectively.
In our study most of surgical emergencies were non referred. 
Possible explanation could be that in case of trauma PHC, 
CHC and general hospitals refer directly patients to our in-
stitute for MLC, X-rays, CT scan and expert opinion as there 
was no referral principles at primary and secondary health 
center. In the same fashion non trauma patients directly came 
to our institute due to non availability of diagnostic investi-
gations and manpower at primary and secondary health care 
level. Many patients referred by private practitioner were 
counted as non referred because in our study protocol, only 
government agency referral were considered.
Among all cases of trauma male outnumbered female. The 
male to female ratio was 3.81:1. This was similar to the study 
conducted by Jha et al18 who also reported that incidence of 
trauma was 4.9 times higher in males than in females and 
another study19 from Delhi also reported very high male to 
female ratio (9:1). Male being the earning members of fam-
ily are subjected to work related stress and more exposure 
to outside environment as compared to females who usually 
remain within house premises most of the time, thus explain-
ing this high ratio. 
Similarly in non trauma patients ratio of male to female was 
also 2.43:1. This was due to the fact that, in our set up com-
mon diagnosis were colic, retention of urine, intestinal ob-
struction, peritonitis which were relatively more common in 
male moreover gynaecological and obstetrical emergencies 
were excluded from the study, as these were managed by 
separate specialist. Memon et al20 reported equivocal result 
of male to female ratio of 2.3:1 in 585 non traumatic acute 
abdomen patients.The age group which was most affected 
was21-30 years age group which constituted almost 50% 
of the trauma patients. This was mainly because ofthe risk 
taking behavior of youth leading to rash driving and acci-
dents. Similar observations were reported by WHO21 which 
showed that the people of the mostproductive age group are 
involved in trauma which add a serious economic loss to the 
community.
Similarly in our study, the highest incidence of non trau-

matic acute abdomen were found in patients of age group of 
twenties (29.71%) followed by thirties (18.86%). Possible 
explanation could be that most common diagnosis like colic, 
appendicitis, perforative peritonitis were more common in 
these age groups (21-40 years). Similar results were reported 
by Memon et al20 who observed highest incidence of acute 
abdomen (27.81%) in 21-30 years age group which is in con-
trast to studies conducted in west where the incidence was 
found to be highest in 45-60 years age group.
In the present study most of trauma patients (30.44%) were 
given outdoor treatment followed by 44.83% patients which 
were admitted for definitive treatment and 19.72% patients 
were admitted for observations only.However our findings 
were contrary to Masood et al12 who reported that only 3% 
patients were admitted for observation. This might be due to 
the fact that many non PHC, CHC and GH refer nonsurgical 
patient to our institute for medicolegal purposes only. Our 
mortality is on higher side as compared to the worldwide 
mortality(0.5-6%) of trauma patient which may be due to 
nonavailability of separte trauma centre.
In our present study majority of non trauma patients were 
suffering from colics which was contrary to Asif et al22 

who found the most frequent cause was acute appendicitis 
(21.4%) followed by non specific abdominal pain (15.4%), 
acute cholecystitis (12.7%), acute intestinal obstruction 
(14.5%), perforated duodenal ulcer (11.8%), renal colic (9%) 
and acute pancreatitis (4%).
Urgent surgical intervention was carried out in 17.60% of 
the patients, laparotomy was the most frequent operation 
performed, followed by appendicectomy. However, Masood 
et al11 reported that urgent surgical procedures were carried 
out in 22.8% patients, appendicectomy being the most fre-
quent operation performed.The spectrum of disease causing 
non traumatic surgical acute abdomen in local population 
can vary from one geographical area to another moreover 
our study was conducted in temperate region like north In-
dia where renal colic, peritonitis were more common than 
appendicitis
Similarly maximum number of non trauma patients 
(71.58%) were discharged from hospital without admission 
and 23.70% patients were admitted for definitive treatment 
which was quite comparable with trauma patients. Mortality 
in our study of non trauma was 0.70% which is quite less 
than 9.55% as reported by Memon et al.20

In this scenario proper allocation of resources to handle such 
tremendous work loads is of paramount importance. a clear 
insight to the exact pattern of these admissions will facili-
tate deputing adequate trained staff capable of handling the 
particular surgical emergencies. The changing patterns have 
implications for surgical training, workforce planning and 
service provisions.

CONCLUSION
The major workload of an accident and emergency depart-
ment deals with cases of trauma which require a holistic ap-
proach to care and a wide range of skills and experience that 
may cross subspecialty and specialty divisions.However, a 
substantial amount of patients also suffer from acute condi-
tion of abdomen.
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The results of this study are helpful in planning better emer-
gency service delivery to patients and in focusing and im-
proving the training of surgical residents. Moreover, edu-
cation programmes regarding traffic rules and regulations 
should be promoted to increase awareness among general 
population.
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ABSTRACT

Introduction: Carcinoma esophagus is a therapeutic chal-
lenge. Definitive chemoradiotherapy has a role for patients 
with locally advanced or unresectable esophageal cancer, 
and for those patients who are medically unfit for surgery. 
In light the of activity and improved survival of the Pacl-
itaxel plus Cisplatin regimen in advanced disease and the 
potent radio sensitising effect of both drugs, this regimen 
along with radiation has been evaluated in comparison with 
cisplatin and 5-FU based chemoradiotherapy.
Materials and methods: The present prospective, ran-
domised study was carried out directly comparing the out-
come of induction chemotherapy with cisplatin and 5FU 
followed by concurrent cisplatin with EBRT against induc-
tion chemotherapy with Paclitaxel and cisplatin followed 
by concurrent Paclitaxel with EBRT with regard to toxicity, 
local control and overall survival. Patients aged 50-70yrs 
with ECOG performance score of 0, 1, 2, locally advanced 
histologically confirmed SCC of oesophagus were included. 
Response to treatment was evaluated clinically, on barium 
swallow and endoscopy with biopsy. Study was conducted 
at tertiary care hospital, from September 2008 to September 
2010. 
Results: Overall response in Paclitaxel group was higher 
than cisplatin+5-FU group. These results were statistical-
ly significant with p value of 0.003 in favour of Paclitaxel. 
Overall, survival and disease free survival were better in the 
Paclitaxel group. The apparent survival benefit and accept-
able toxicity profile that we observed emphasizes the im-
portance of a careful prospective investigation of these reg-
imens before their incorporation into standard management. 
Conclusion: Paclitaxel is a novel agent with radiotherapy in 
locally advanced SCC of oesophagus with remarkable com-
plete response, improved survival and manageable toxicity. 

Keywords: Induction chemotherapy, Paclitaxel, Cisplatin, 
5FU, concurrent EBRT, carcinoma esophagus.

INTRODUCTION
Carcinoma esophagus continues to be one of the greatest 
therapeutic challenges. Management of carcinoma esoph-
agus is based on tumour extent according to TNM classi-
fication. The treatment is divided into curative and pallia-
tive intended treatment. Patients with loco-regional disease 
(stage I-II), in good medical condition, are offered curative 
treatment. Patients with nodal metastasis do poorly when 
treated with surgery alone, with a 5-year survival of less than 
20%.1 Definitive chemoradiotherapy has a role for patients 

with locally advanced or unresectable oesophageal cancer, 
patients who are medically unfit for surgery and for patients 
refusing surgery. In a series at Fox Chase Cancer Centre, ra-
diotherapy plus chemotherapy consisting of 5-FU and mito-
mycin produced a local control rate of 75% with improved 
and an actuarial disease free survival rate in patients having 
stage I and II disease.2 Pivotal intergroup randomized trial of 
chemotherapy plus radiotherapy versus radiotherapy alone 
resulted in an improvement in the survival rate in the com-
bined modality group.3 This Trial established a new stand-
ard for definitive chemoradiotherapy in patients having loco 
regional oesophageal carcinoma, particularly squamous cell 
carcinoma. Furthermore an Eastern Cooperative Oncology 
Group trial of 135 patients showed that chemotherapy plus 
radiotherapy provided a better survival rate than did radio-
therapy alone.4

Recently many studies using concomitant chemoradiothera-
py with or without surgery have shown an improvement in 
local control and survival. In the light of activity and im-
proved survival of the Paclitaxel plus Cisplatin regimen in 
advanced disease and the potent radio sensitising effect of 
both drugs5, this regimen along with radiation has been eval-
uated.
The present study was conducted to compare results of in-
duction chemotherapy with cisplatin and 5FU followed by 
concurrent cisplatin with EBRT against induction chemo-
therapy with Paclitaxel and cisplatin followed by concurrent 
Paclitaxel with EBRT with regard to toxicity, local control 
and overall survival.

METHODS AND MATERIALS
Patients aged less than 70yrs with ECOG performance score 
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of 0, 1, 2, having locally advanced histologically confirmed 
SCC of oesophagus were included (table 1). All patients had 
adequate renal and hepatic functions. Institutional review 
board approved the proposal (Research and Ethical Commit-
tee). A detailed explanation of the trial was given to patients 
before obtaining written consent for participation in the trial. 

Pre-treatment staging evaluation
All patients were evaluated with history and examination, 
CBC, Renal and Hepatic function, Chest x-ray, ECG, Bari-
um esophagogram, EGD with biopsy, CECT chest and upper 
abdomen, USG abdomen, Bone scan [wherever indicated], 
Cardiology clearance for chemotherapy.
Radiation therapy: After simulation, external beam radio-
therapy (EBRT) was delivered with telecobalt unit (Theraton 
780E). The patients received a total dose of 65 Gy over a 
period of six weeks with five fractions per week. Primary 
treatment of 40 Gy/20# was followed by supplementary 
treatment of 25 Gy/10#. Primary treatment consisted of two 
AP/PA portals while the supplementary treatment was car-
ried out by three portals i.e. one anterior and two posterior 
obliques to exclude the spinal cord. Target volume consisted 
of 5cm proximal and distal margin beyond primary tumor, 
2.5 cm radial margin, and regional nodes (as assessed by bar-
ium swallow, EGD findings and CT imaging)
Chemotherapy: Dexamethasone with adequate anti emetics 
were started before the start of chemotherapy along with ad-
equate hydration.
Group I received Cisplatin 75mg/m2 IV over three hours on 
day one and 5-FU 1000mg/m2 per day by continuous infu-
sion over twenty four hours through day one to day four. The 
cycle was repeater after twenty one days. After three weeks 
of second cycle concurrent chemoradiation was started in 
the form of external beam radiation to a dose of 65Gy/30#s. 
Cisplatin 25mg/m2 was given Monday of every week during 
radiation therapy. Group II received Paclitaxel 175mg/m2 IV 
infusion over 24hours on day one and Cisplatin 75mg/m2 
IV over three hours on day two. Second cycle was repeated 
after 21days. After three weeks of second cycle concurrent 
chemoradiation was started in the form of external beam 
radiation to a dose of 65GY/30#s. Paclitaxel 30mg/m2 was 
given on day first of every week during radiation therapy.
Assessment of toxicity: Toxicity was assessed weekly dur-
ing treatment and thereafter monthly up to three months for 
acute toxicity using RTOG criteria. Then the patients were 
followed monthly for six months, then three monthly for 
any signs of local recurrence and treatment related morbid-
ity. Acute side effects were defined as those occurring with-
in ninety days and late side effects as those occurring after 
ninety days
Study Design: This prospective, randomised study, directly 
compared the outcome of induction chemotherapy with cis-
platin and 5FU followed by concurrent cisplatin with EBRT 
against induction chemotherapy with Paclitaxel and cispla-
tin followed by concurrent Paclitaxel with EBRT. Study was 
conducted at Sheri-I-Kashmir Institute of Medical Sciences 
Srinagar, from September 2008 to September 2010. All eli-
gible patients were registered and provided written informed 
consent before entry into the trial. The primary study end-

point was response assessment, overall survival, and second-
ary endpoints were failure pattern, acute and late toxicity. 
The statistical analysis of the data was done by the chi-square 
test and in quantitative data analysis mean± standard devia-
tion (mean±S.D.) was found. The significance was checked 
using p-value and p-value less than 0.05(p<0.05) was taken 
to be statistically significant. Survival curves were construct-
ed using the Kaplan-Meier method and compared using the 
log-rank test. All statistical analysis were performed using 
statistical package SPSS, version 11.5(Chicago, Illinois). 
Endpoint assessment and follow up: A complete response 
(CR) for the primary tumor was defined by endoscopy when 
all visible tumors, including ulcerations, disappeared and the 
result of the biopsy proved negative. Response of metastatic 
lymph nodes were assessed by CT scans by use of the WHO 
response criteria for measurable diseases. Each group was 
evaluated at the end of each treatment cycle, every 3 months 
for 2 years, and every 6 months for the next 3 years. 

RESULTS
A total of 68 patients with previously untreated locally ad-
vanced esophageal squamous cell carcinoma were enrolled 
in the study. Out of these 8 were excluded because of the 
following reasons, One patient was detected with second 
malignancy after first cycle of chemotherapy, 3 patients 
deteriorated and developed low performance score during 
pre-treatment evaluation patients, 2 had tracheoesophageal 
fistula when investigated,2 refused to continue treatment af-
ter first cycle. Therefore, a total of 60 patients were available 
for the inclusion, of which 30 were randomised to receive 
Cisplatin + 5-FU chemotherapy (Group I) while 30 received 
Cisplatin + Paclitaxel chemotherapy (Group II). Patient 
characteristics are listed in table 1. The potential prognos-
tic factors for survival were well balanced between the ran-
domised groups.
Toxicity: Toxicity related to chemoradiation is listed in table 
2. Group II patients developed more myelosupreesion but 
group I patients had more G I and cardiac toxicity.
Survival: Of the total of 60 patients, 16 either died or were 
lost to follow up. The remaining 44 (73.33%) patients were 
followed up for survival analysis over the rest of the period 
of study. The survival probability estimates were obtained 
by the Kaplan-Meier method. The median follow up was 15 
months (range 9-25 months). The median survival time of 
patients in Group I was 16 months (range 9-25 months and 
95% Confidence Interval, 15-17); whereas in Group II, the 
median survival time was 18 months (range 12-25 months 
and 95% Confidence Interval, 16-20). This difference in sur-
vival in two groups was statistically significant with p=0.003 
as shown in table 3. 

DISCUSSION 
Many treatment modalities are being tried to improve surviv-
al in locally advanced SCC of esophagus. Paclitaxel enhanc-
es the effect of radiation by synchronisation of cell cycle at 
the most sensitive phase (G2/M). Cisplatin enhances radi-
osesitivity by inhibition of radiation induced DNA repair. 
We tried to incorporate these drugs with radiation therapy 
and assess toxicity and disease free and over-all response. 
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Apart from acute gastrointestinal toxicity, myelosuppression 
and bradycardia were the most common treatment related 
toxicities being statistically significant in paclitaxel-cisplatin 
group (Group-II) 73.33% patients in this group developed 
leucopoenia with around 46.66% patients having grade 3-4 
toxicity. Neutropenia was observed in 60% patients in Group 
I, of which 3 patients developed grade-4 toxicity. These tox-
icities were manageable with only 3 (10%) patients requiring 
hospital based management and G-CSF support. No patient 
expired because of toxicity. This toxicity although less, was 
comparable to that in a study by Ilson DH et al6 who con-
ducted a phase trial of cisplatin-paclitaxel in 38 patients with 
carcinoma esophagus, and observed 47% cases of grade 3-4 

neutropenia. In this study, 19 (50%) patients required hos-
pitalization and 4 patients (11%) died from therapy related 
complications, predominantly myelotoxicity. Hematological 
toxicity in our study was also better than those observed by 
Aldestein et al7 who reported >3 neutropenia in 95% of the 
studied population. Meluch AA et al.8 also reported almost 
similar hematological as our study with leukopenia of 65%, 
however, C-Clin et al.9 reported less haematological toxici-
ties than our study. They reported grade 3 or 4 leukopenia 
in 30% and 16% of patients, respectively. 11% and 10% of 
patients have grade 3 or 4 anaemia and thrombocytopenia. 
In our study, Paclitaxel based regimen (Group-II) produced 
less gastrointestinal toxicity although not statistically signif-
icant. Forastiere and associates10 have also reported signif-
icant gastrointestinal toxicity with 5-FU+Cisplatin chemo-
radiation with most patients requiring nutritional support in 
their study, and suggested to look for alternatives to 5-FU 
based chemotherapy. In the most widely used regimens for 
chemoradiotherapy for localized esophageal carcinoma, the 
RTOG 85-01 trial.3 Chemoradiotherapy with cisplatin/5-FU 
was associated with 44% and 20% grade 3 and 4 acute tox-
icities, primarily gastrointestinal. Heath et al (128) report-
ed similar results with 5-FU/Cisplatin combination therapy. 
In this regard, our results are encouraging considering the 
manageable myelotoxicity and decreased gastrointestinal 
toxicity in Group-II patients (Paclitaxel based). Non haema-
tological complications like neuropathy, radiation toxicity 
of skin were equal in both groups. However bradyarrythmi-
as were more common in Group I patients, as it is already 
known to occur in patients on infusional 5-FU8, occurred in 6 
(20%) patients in Group-I. Our overall response in paclitax-
el group was 93.33%. 28 patients have an overall response 
with 9 (30%) patients achieving complete response and 19 
(63.33%) achieving partial response. Response to treatment 
was evaluated clinically, on barium swallow and endoscopy 
with biopsy. In cisplatin+5-FU group 23 (76.66%) patients 
achieved overall response with only one (3.33%) patient 
having a complete response. These results were statistically 
significant with p value of 0.003 in favour of Paclitaxel. But 
more evidence needs to be provided in this regard with a 
longer study group involving more number of patients. On 
comparing with a similar cohort of patients treated with cis-
platin/5-FU based regimen, there was suggestion of a supe-
rior outcome from the substitution of paclitaxel. Overall sur-
vival and disease free survival were better in the paclitaxel 
group. The median survival in this group was 18 months as 
compared to 16 months in 5-FU based regimen, the differ-
ence being statistically significant. However, no statistically 
significant difference could be achieved in the final outcome 
between the two treatment regimens. The inference is clearly 
difficult to make due to small population size, even the two 
cohorts were well matched. Recently, promising results from 
several phase II paclitaxel based chemoradiotherapy trials 
in esophageal cancer have been reported.11-13 Susan G.Ur-

Group I Group II
Total no. Of patients 30 30
Age in years
Mean 
Range

59
48-70

58
45-70

Male/Female 18/12 17/13
Histology SCC SCC
Tumor size
<5cm
>5cm

10
20

11
20

Tumor site
upper1/3rd (25cm)
Middle 1/3rd (25-35cm)
Lower 1/3rd (>35cm)

2
21
7

3
24
3

LAP on CT
Yes
NO

22
8

23
7

Dysphagia
Grade I
Grade II
Grade II

13
14
3

11
15
4

Table-1: Patient characteristics:

Group I Group II
Leucopenia
Grade I-II
Grade III-IV

12
1

13
9

Thrombocytopenia
Grade I-II
Grade III-IV

17
0

14
8

Neutropenia
Grade I-II
Grade III-IV

13
5

10
12

Vomiting
Grade II-III 5 2
Diarrhoea
Grade II-III 14 5
Bradycardia 6 0
Tachycardia 1 0
Sensory Neuropathy 8 13

Table-2: Toxicity related to chemoradiation

Group I Group II P value
Median (95% CI) 16 (15, 17) 18 (16,20) 0.018 (sig)
Survival time (months) 14.9±3.7(9,25) 17.8±(12,25) 0.003 (sig)

Table-3: Statistically significant difference in survival in two groups with p=0.003
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ba et al.14 in a similar study reported an overall response of 
90% with complete response of 27.53%. Orditura et al15 also 
reported similar results with paclitaxel based regimen i.e. 
overall response 90.90%, partial response 60.60%, and com-
plete response of 30.30% which is almost equal to our study. 
Melvyn Golldberg et al.16 in a Paclitaxel based chemoradio-
therapy also reported similar results, with overall response 
of 82%, complete response of 15%, and partial response of 
67%. Fordinando De Vita et al.17 in a similar study also re-
ported almost equal results, overall response 82%, partial re-
sponse 49% and complete response 33.3%. However, Huang 
et al.18 in a similar study reported lower response rate than 
our study, they reported, overall survival of 59.3% with par-
tial response of 40.7% and complete response of 18.5% with 
Paclitaxel based chemotherapy. The apparent survival bene-
fit and acceptable toxicity profile that we observed empha-
sizes the importance of a careful prospective investigation 
of these regimens before their incorporation into standard 
management. Careful clinical staging before treatment will 
also be crucial for an accurate interpretation of these trials.

CONCLUSION
Paclitaxel is a novel agent with radiotherapy in locally ad-
vanced SCC of oesophagus with remarkable complete re-
sponse, improved survival and manageable toxicity.

ABBREVIATIONS
EBRT: External Beam Radiotherapy; 5-FU: 5fluouro-
cil; ECOG: Eastern Cooperative Oncology Group; SCC: 
Squamous cell carcinoma; Gy: Gray; #: Fraction; AP/PA: 
Anteroposterior/posterioanterior; EGD: Esophagogastro-
dudenoscopy; CT: Computerised tomography; IV: intrave-
nous; m2: meter square; RTOG: Radiation therapy oncolo-
gy group; S.D: standard deviation.
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Group I Group II
Disease free 1 9
Loco-regional progression 3 2
Distant Failure 6 3
Persistent Local disease 12 8

 Table-4: Disease status at last follow up 
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A Case Report of Stage IV Lung Cancer with Long Term Survival
Bala Sankar Ramavath1, John Winkle Medida2, Srinivas Naik Ramavath3

CASE REPORT

ABSTRACT

Introduction: Lung carcinoma is one of the most common 
visceral malignancy and it is the most common cause of can-
cer related death in both men and women; smoking is the most 
common risk factor. 
Case report: Here is a case of 55 years old male chronic 
smoker, with stage IV non small cell lung cancer cytology 
had proven malignant pleural effusion. He received palliative 
chemotherapy, and then on regular follow up we find out brain 
metastasis. He received palliative radiotherapy to brain. Now 
the patient is asymptomatic on follow up. 
Conclusion: The management intent of stage IV lung cancer 
is palliation, where the patient receives palliative chemother-
apy, palliative radiotherapy and surgery if required. Most of 
the data is on curative management of oligo-metastatic non-
small cell lung cancer includes patient with adrenal metastasis 
and some reports with brain metastasis. Stage IV non small 
cell lung cancer long term survival there is only few case re-
ported in early, 

Keywords: Lung cancer, Brain metastases, Long term surviv-
al, Chemotherapy, Stage IV 

 
INTRODUCTION
Lung carcinoma is one of the most common visceral ma-
lignancy, and it is the most common cause of cancer related 
death in both men and women; smoking is the most common 
risk factor.1,2 Most of patients present with lung mass with 
loco-regional lymphadenopathy, cough, hemoptysis, plural 
effusion and wightloss. The diagnosis requires high index 
of suspicion as it can easily confuse with tuberculosis and 
COPD-(Chronic obstructive pulmonary diseases) most of 
the patients present with advanced stage. The management 
of stage IV lung cancer with good performance status is pal-
liative chemotherapy.3

CASE REPORT
A 55year old male presented with history of right side dull 
aching chest pain and dry cough for 3 months, Wight loss 
of 7kg in 2 months, breathing difficulty since 15 days, there 
was no symptoms of hemoptysis, bone pain or lump noticed 
anywhere in body, he was chronic smoker takes 20 cigars per 
day for last 20 years. On evaluation CT (contrast-enhanced 
Computed tomography) of thorax which revealed nodular 
enhancing soft tissue density lesion with irregular margins 
pleural based in upper lobe of right lung eroding the 2nd and 
3rd rib with pre and para tracheal, right hilar subcarinal nodes 
largest 3.5x2.1x6cm with minimal right pleural effusion. 
Pleural fluid cytology was positive for metastatic NSCLC 
(non small cell lung carcinoma) Adenocarcinoma. Metastat-
ic and other routine investigations performed like CT chest 
and upper abdomen, bone scan, serum alkaline phosphatase, 
CBP, RFT, LFT, RBS, HIV-I,II HBsAg.

The patient was diagnosed with non small cell lung carcino-
ma (NSCLC) Adenocarcinoma of right lung T4N2M1a stage 
IV
He received 3 cycles of palliative chemotherapy with inj- 
cisplatin and inj- etoposide. He responded subjectively as 
well as objectively, and then 3 more cycles of palliative 
chemotherapy was given. He was on regular follow up. Af-
ter 2 years, he presented with severe breathing difficulty and 
X-ray chest PA view suggest of massive pleural effusion. He 
was managed symptomatically with ICD (inter costal drain-
age) tube. Then we started tab. geftinib 250 mg OD PO. Pa-
tient was on regular follow up with CT Thorax showing no 
mass lesion and only minimal right pleural effusion.
Then after 3 years in 2014 in February he came with head-
ache, vomiting and one episode of convulsion. On examina-
tion no neurological deficit find out. CT Scan brain show-
ing non homogeneously enhancing solid cystic lesion with 
irregular margins and significant surrounding perilesional 
edema in ipsilateral frontal lobe. Managed symptomatically 
with anti edema measures and given palliative radiotherapy 
of 30Gy in 10 fractions to brain metastasis by 3DCRT (3 
Dimensional conformal radiotherapy) technique with GTV, 
CTV, PTV margins.

DISCUSSION
Non Small Cell Lung Cancer is the leading cause of cancer 
related deaths worldwide. Brain, Bone, Liver and adrenal 
gland are the most common extra pulmonary sites of distant 
metastases.1 20-50% of NSCLC will present with metastat-
ic disease. Stage IV NSCLC has an overall median survival 
time of 7-11 months.2 The standard management of stage IV 
Lung cancer is palliative chemotherapy with platinum based 
combination. Patient presenting with Anorexia, weight loss 
and fatigue have an especially poor prognosis which depicts 
advanced stage and aggressive tumor biology.3 Squamous 
cell carcinoma is associated with a higher probability of 
treatment response than adeno carcinoma.4 Brain metasta-
ses have dismal prognosis without treatment, with median 
survival of 1-2 months.5 Historically whole brain radiother-
apy (WBRT) was the standard of care in the management of 
brain metastases. 75% of patients had symptomatic neuro-
logical improvement with whole brain radiotherapy alone. 
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However, this benefit is short lived with a median survival 
of only 3 – 6 months. Chronic neurological morbidities were 
seen in significant patients on follow up.6 Stereotactic radio 
surgery or stereotactic radiotherapy is an best way of to treat 
for solitary brain metastasis in which high dose of focused 
radiation in a single fraction to a specific target is delivered. 
Recent data suggest that the combined treatment regime sur-
gery and radiotherapy is beneficial for patients with a single 
brain metastasis7,8 Most of the data shows, in stage IV NS-

CLC, the curative management can be done in oligometa-
static patients with adrenal metastasis and brain metastasis. 
Few selected reports showed, lung cancer patients with only 
malignant pleural effusion and no other metastatic site had 
long term survival with chemotherapy.9.10 Only few cases 
were reported in the past with long-term survival of more 
than 5 years in non small cell lung cancer. 

CONCLUSION
The diagnosis of stage IV non small cell lung cancer does 
not necessarily imply that patient has short term survival and 
incurable. To properly select the patients for an aggressive 
treatment regimen, accurate clinical staging, histological 
type and time of metastasis is of prime importance. Only few 
cases were reported in the past with long-term survival of 
more than 5 years in non small cell lung cancer and our case 
was survived more than 5 years.
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Figure-1: CT Scan thorax with minimal right pleural effusion with 
no mass

Figure-2: CT Scan brain showing metastasis mets

Figure-3: Radiotherapy planning of brain
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Symptomatic Case of Gilbert’s Syndrome
Lakshmi. D1, Pavan Kumar M2, K.S.Meera3, Akshay Rao4

CASE REPORT

ABSTRACT

Introduction: Gilbert’s syndrome is a common cause of un-
conjugated hyperbilirubinemia, but these patients are general-
ly asymptomatic. Herein we are presenting a case of Gilbert’s 
syndrome.
Case report: Patient came with the complaints of intermittent 
fever, generalised weakness and easy fatigability. He had a 
family history of similar complaints and was found to have 
unconjugated hyperbiliubinemia. Complete work up was done 
to rule out the causes of unconjugated hyperbilirubinemia and 
was found to be negative and the diagnosis of Gilbert’s Syn-
drome was made.
Conclusion: Reports of Gilbert’s syndrome show associations 
of disorders like Elliptocytosis and Spherocytosis. But in this 
rare symptomatic case with a strong family history and pres-
ence of unconjugated hyperbilirubinemia, no other associated 
conditions were found.

Keywords: Gilbert’s syndrome, unconjugated hyperbiliru-
binemia, asymptomatic.

 
INTRODUCTION
Gilbert syndrome, the most common inherited disorder of 
bilirubin glucuronidation, is a benign condition that has also 
been called “Meulengracht disease”, “constitutional hepat-
ic dysfunction" and "familial nonhemolytic jaundice”. It is 
characterized by recurrent episodes of jaundice and can be 
triggered by dehydration, fasting, intercurrent diseases and 
overexertion.1 The prevalence of Gilbert syndrome has been 
reported to be between 4 to 16 % in different populations. 
The hyperbilirubinemia in patients with Gilbert syndrome is 
typically unconjugated.1,2 

CASE REPORT
A 20 year old boy from West Bengal presented with com-
plaints of reduced appetite and generalized weakness since 
1 year. He also gave history of intermittent fever for the 
past 1 year, of mild degree and would reduce on taking an-
tipyretics. Weakness and fatigue was continuously present 
hindering his normal day to day activities and studies. He 
also gave history suggestive of postural hypotension. There 
was no history of alcoholism, hepatitis, drug ingestion or 
drug abuse. He was born to a non consanginuous parents and 
his siblings had similar complaints of fatigue with decreased 
work efficiency. History of his father having similar com-
plaints was also noted.

Laboratory investigations
Biochemical findings showed Indirect hyperbilirubinemia 
(Total Bilirubin - 3.68 mg/dl, Direct Bilirubin - 0.31mg/
dl). Liver function tests revealed elevation of serum biliru-
bin with normal serum Alanine transaminase(ALT), serum 
alkaline phosphatase(ALP), serum albumin and prothrom-
bin time. Serum bilirubin was predominantly unconjugated. 

Urine biochemistry did not detect any bilirubin. This is sug-
gestive of unconjugated bilirubinemia. 
Vitamin B12 levels was found to be greater than 2000 pg/ml. 
Common viral markers which included tests for HIV, HB-
sAg and HCV were negative. Ultrasonography of abdomen 
showed features of Splenomegaly. A normal hemoglobin 
level, peripheral blood film, reticulocyte count and Serum 
LDH levels (169 IU/L) excluded the possibility of a haemo-
lytic disorder. Coombs Test (Direct and Indirect) were neg-
ative. Quantitative estimation of G6PD performed also was 
found to be normal. Hemoglobin electrophoresis was done 
to rule out variants of Hemoglobin like HbC which would 
also present with unconjugated hyperbilirubinemia and was 
found to be normal.

DISCUSSION
In this case, the boy had presented with history of intermit-
tent fever, fatigue and generalised weakness. Laboratory 
investigations are indicative of high indirect hyperbilirubin-
emia. Hemolytic disorders, causes for pyrexia of unknown 
origin which could have also presented with similar clini-
cal picture were excluded by laboratory tests. Hemoglobin 
electrophoresis was done to rule out variants of Hemoglo-
bin which can also present with features of unconjugated 
hyperbilirubinemia, and were found to be normal. The only 
positive finding was unconjugated hyperbilirubinemia, thus 
confirming the diagnosis of Gilberts Syndrome.
Gilbert syndrome is the result of a defect in the promotor of 
the gene that encodes the enzyme uridine diphosphoglucu-
ronate - glucuronosyl transferase 1A1 (UGT1A1), which is 
responsible for the conjugation of bilirubin with glucuron-
ic acid. Unconjugated bilirubin is a lipid-soluble substance. 
Uridine diphosphate glucuronosyl transferase (UGT) is the 
enzyme that converts unconjugated bilirubin to conjugated 
bilirubin monoglucuronide and diglucuronide, thus making 
it water soluble and facilitates its excretion into the bile. The 
gene expressing Uridine diphosphate glucuronosyl transfer-
ase (UGT) is on chromosome 2, having 5 exons and the pro-
moter region (TATAA box).
Gilbert syndrome manifests only in people who are homozy-
gous for the variant promoter. As a result, its inheritance 
is more consistent with an autosomal recessive trait. The 
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mutation responsible for Gilbert syndrome is in the pro-
moter region, upstream to exon 1 of UGT1A1.1,2 The nor-
mal sequence of the TATAA element within the promoter is 
A[TA]6TAA. Caucasian and black patients with Gilbert syn-
drome are homozygous for a longer version of the TATAA 
sequence, A[TA]7TAA, which causes reduced production of 
bilirubin-UGT1A1.3

With the exception of intermittent episode of jaundice, most 
patients with Gilbert syndrome are asymptomatic and have 
normal physical examination findings. Symptoms of Gilberts 
syndrome is usually seen when there is associated disorders 
like Elliptocytosis, Spherocytosis.4,5 In this case though the 
presence of spherocytosis is not confirmed by classical tests, 
the normal glucose 6 phosphate dehydrogenase (G6PDH) 
levels and absence of spherocytes in peripheral smear rules 
out the above mentioned conditions.

CONCLUSION
Gilberts Syndrome is usually diagnosed by excluding the oth-
er causes for elevation in unconjugated bilirubin. Deficiency 
of the UGT enzyme will decrease the conjugating capaci-
ty of the liver and hence the concentration of unconjugated 
bilirubin increases in the blood. The manifestations usually 
appear first during adolescence, when alterations in sex ster-
oid concentrations change bilirubin metabolism, leading to 
increased plasma bilirubin concentrations.5 The Biochemical 
findings reveals unconjugated hyperbilirubinemia, with total 
bilirubin levels usually less than 3 mg/dL, however in the 
conditions when there is predisposition towards increased 
bilirubin production, the levels may be higher. Nevertheless 
Gilberts Syndrome is a benign condition, rare in occurrence 
and has an excellent prognosis. Though they have hyperbil-
irubinaemia life long but are not associated with increased 
morbidity.
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Figure-1: Pedigree chart of the patient’s family showing a strong 
family history of occurrence of the syndrome.
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ABSTRACT

Introduction: Salivary and plaque pH is the important pa-
rameter affecting the carious process. The new Colgate sugar 
acid neutralizer maximum cavity protection toothpaste is a 
new technology of toothpaste that claims to fight against cavi-
ties. So the aim of the present study was to evaluate the effect 
of commercially available new Colgate sugar acid neutralizer 
maximum cavity protection on plaque and salivary pH.
Materials and methods: Dental students were randomly al-
located to either to Colgate sugar acid neutralizer toothpaste 
(group1, n=16) and to Colgate cibaca group (group2, n=15). 
Baseline plaque and salivary pH (pre- brushing) were record-
ed for all the study subjects and compared with the pre-brush-
ing and post-brushing pH after 1 month intervention with the 
assigned toothpaste. Plaque and saliva pH were measured us-
ing a portable pH meter. 
Results: There was no statistically significant increase in the 
mean plaque and salivary pH value between baseline and 
pre-brushing mean pH value after 1 month intervention in 
both the groups. But there was a statistically significant rise in 
mean salivary and plaque pH value between pre-brushing and 
post-brushing (after intervention) in the new colgate group 
(group 1) which was not statistically significant in group 2.
Conclusion: The pH of plaque and saliva increases after 
brushing in each commercially available dentifrice group. 
But the pH rise was higher and statistically significant with 
group 1.This shows that toothpaste with arginine and fluoride 
which is present in the new toothpaste, had an influence on the 
increase of pH value. 

Keywords: toothpaste, colgate sugar acid neutralizer, plaque, 
saliva, pH

 
INTRODUCTION
Dental biofilm is a site of bacterial proliferation and growth, 
in addition to being a location of acid production. Miller 
(1890) proposed a two step process whereby mixed bacteria, 
when exposed to fermentable carbohydrates, produced acids 
which, in a second step, acted on tooth structure to dissolve 
hydroxyapatite and release free calcium and phosphates. 
Plaque accumulation, subsequent production of acids within 
the plaque in response to a glucose exposure and subsequent 
recovery of the plaque pH was demonstrated by Stephan 
(1940, 1944).1

Saliva is a complex fluid consisting of 99% of the water and 
remaining 1% of organic and inorganic molecules. The in-
terface between the saliva and oral tissue is the site of many 
dynamic reactions which affect both the soft tissue and hard 
tissues of the mouth. The pH at which any particular saliva 
ceases to be saturated is referred to as ‘critical pH’ and below 

this value; the inorganic material of teeth may dissolve in it 
resulting in dental caries.2

Saliva interacts with the biofilm, and is important in reduc-
ing the cariogenic effects of dental plaque as acidogenic bac-
teria consume fermentable carbohydrates producing acids 
that may result in tooth demineralization. The introduction 
of dietary carbohydrates, even in thin layers of plaque, re-
sults in significant production of acid.1

Dentifrices are the major products for routinely administer-
ing effective cosmetic and therapeutic agents in the mouth. 
They serve as an abrasive that aids in removing the dental 
plaque and food from teeth, assists in suppressing halitosis, 
and delivers active ingredients (most commonly fluoride) 
to help prevent tooth and gum disease (gingivitis). Because 
of their widespread and regular use they serve as the most 
effective tool for oral disease prevention and control. The 
attributes of the dentifrices which may affect their cosmetic 
or therapeutic effect are their physical form, chemical com-
position, their pH, their solubility.2

Dental caries is not a self-limiting disease and without prop-
er oral hygiene, it progresses until the tooth is destroyed. It 
is a multifactorial disease in which, Streptococci mutans and 
Lactobacilli in dental plaque, play an important role.3

The prevalence of dental caries in the developing countries 
like India remains a significant clinical problem. A very 
extensive and comprehensive National Health Survey con-
ducted in 2004 throughout India has shown dental caries in 
51.9% in 5 year-old children, 53.8% in 12 year-old children 
and 63.1% in 15 year-old teenagers.4

The colgate sugar acid neutralizer maximum cavity pro-
tection toothpaste is a new technology that claims to fight 
against cavities. Sugar acid neutralizer technology is a com-
posite of arginine in insoluble calcium base which claims of 
neutralizing sugar acids in plaque and saliva- the cause of 
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cavities.
As the consumption of refined and junk foods has been in-
creasing rapidly among people in India, which correspond-
ingly increases the prevalence of dental caries, the new 
colgate sugar acid neutralizer maximum cavity protection 
toothpaste will be like a boon if it proves to fight against 
cavities.So the present study aimed to evaluate the effect of 
commercially available new toothpaste on plaque and sali-
vary pH.

MATERIALS AND METHODS
The present randomized controlled double blind controlled 
trial was conducted to evaluate the effect of new colgate 
toothpaste on salivary and plaque pH. The ethical clearance 
was obtained from the ethical committee of Sumandeep 
Vidyapeeth University. Study subjects were selected from 
undergraduate and post-graduate students of KM Shah Den-
tal College, Sumandeep Vidyapeeth University, Vadodara. 
Consent was obtained from the study subjects. The inclusion 
criteria for the subjects included:
• Subjects voluntarily participating in the study.
• Subjects having plaque score ≥ 1( Loe and Silness 

Plaque Index)
• Subjects having DMFT > 0. (DMFT Index WHO mod-

ification 1987)
The exclusion criteria included:
• Currently participating in any other trial or study involv-

ing oral cavity
• Patients on medication like steroids, antihistaminics, an-

tianxiety drugs etc, which reduces salivary flow.
• Subjects who are medically compromised.

Sample size
Per group sample size of 15 achieve 80% with a significance 
level (alpha) of 0.05000. So total sample size came out to be 
30. Hence each group consisted of 15 subjects.
The study was conducted in 3 phases:

In the first phase 
1. Loe and Sillness Plaque index and DMFT index were 

recorded.
2. Baseline plaque and salivary pH were recorded early 

morning prior to brushing 
3. These subjects were randomly allocated to the study and 

control groups by flipping a coin method.
4. Masking was done by painting white colour over the in-

terventional toothpastes by a co-investigator and coded 
as 1 and 2. 

In the second phase
1. Subjects were provided with their assigned products and 

instructed to brush their teeth with a pea sized amount 

of the allocated toothpaste for 2 minutes twice a day for 
a period of 1 month. Subjects were instructed to refrain 
from any other means of plaque control and continue 
their routine dietary habits. Reinforcement was done 
once in a week throughout to improve compliance.

2. Compliance assessment was also done by checking the 
amount of used paste tubes.

In the third phase
The unstimulated salivary samples and plaque samples were 
collected from the subjects in morning before brushing. Then 
the subjects were asked to brush with the assigned toothpaste 
which they were given to them for last 1 month and salivary 
and plaque samples were collected immediately.
Plaque pH Measurement: A calibrated portable digital pH 
meter was used for measurements.

STATISTICAL ANALYSIS
The analysis was done using SPSS 20. The mean and the 
standard deviation calculated for the plaque pH and salivary 
pH using descriptive statistics. Paired t test was used to com-
pare the changes in the mean plaque and salivary pH after 
treatment within each group. Independent sample t test was 
used to compare the plaque and salivary pH between the two 
groups. 

RESULTS
There was no statistically significant increase in the 
mean plaque and salivary pH value between baseline and 
pre-brushing mean pH value after 1 month intervention in 
both the groups. But there was a statistically significant rise 
in mean salivary and plaque pH value between pre-brush-
ing and post-brushing (after intervention) in the new colgate 
group (group 1) which was not statistically significant in 
group 2.

DISCUSSION
Salivary and plaque pH are an important biomarker for den-
tal caries. In the group 1, it was found that there was signif-
icant increase in mean pH of study subjects after brushing 
with this new dentrifice. But there was no statistically sig-
nificant difference found in pH at baseline and after 1 month 
intervention pre-brushing in group 2.
Table 1 and Table 3 presents the mean plaque and salivary 
pH at baseline and post-intervention (i.e. after 1 month 
pre-brushing and post-brushing pH). It was found that there 
was a statistical difference between the 2 groups in the mean 
pH of plaque and saliva post-brushing after 1 month inter-
vention where group 1 showing higher value than group 1.
Similarly a study conducted by Chand S et al2, who demon-
strated the effect of Colgate, Neem active toothpaste, Vicco, 

Groups N Mean Std. Deviation Std. Error Mean P value
Bas Pq Group-1 16 5.650000 .6271629 .1567907 .297

Group-2 15 5.433333 .4952152 .1278640
Pre Pq Group-1 16 5.687500 .6280923 .1570231 .316

Group-2 15 5.480000 .4901895 .1265664
Post Pq Group-1 16 6.237500 .5251984 .1312996 .004

Group-2 15 5.666667 .4730851 .1221501
Table-1: Mean plaque pH before and after treatment
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Triguard, Colgate active salt, Dabur meswak, Dabur babool, 
Close-up active gel, RA Thermoseal, Dabur lal dant manjan 
and Colgate powder on salivary pH. The study found that 
the pH of different available dentifrices used in the study 
were in the range of 5.6 – 8.4, highest pH being reported for 
Colgate and lowest being reported for Dabur lal dant manjan 
respectively.
Fluoride has long been recognized for its anti-caries benefits 
and the efficacy of fluoride dentifrices in preventing caries 
has been well documented.14,15 However, fluoride has limita-
tions under pathogenic conditions, because it does not target 
dental plaque as its primary mode of action. New strategies to 
deliver superior caries prevention would ideally complement 
the effects of fluoride while targeting plaque pathogenicity.16 
A new approach in caries research is focused on the fact that 
alkali generation from salivary substrates, like urea and argi-
nine, may play an important role in biofilm pH, homeostasis 
and in inhibiting dental caries.17,18 Saliva is the principal bio-
logical protective factor against tooth demineralization. Both 
its quantitative and qualitative properties are important de-
terminants of the risk of developing dental diseases. One of 
the key factors in the pathogenesis of caries is dental plaque 
pH. Saliva modifies plaque pH in a number of different ways, 
one of which is enhancement of alkali production. Therefore, 
provision of alkali-producing substrates such as L-arginine 
and urea which can be metabolized by plaque bacteria to 
yield base (principally ammonia) could contribute to caries 
prevention by favouring higher local pH values.19-21

Table 2 shows the mean change in pH value of plaque for 
both the groups before and after treatment from baseline 
to pre-brushing and post-brushing. The change from base-

line to pre-brushing (after treatment) was 0.037 for group 1 
and 0.046 for group2 which was not statistically significant. 
There was a statistical significant difference found in change 
in pH value between pre-brushing and post-brushing (after 
intervention) which was 0.55 for group 1 and 0.18 for group 
2. The change from baseline to post-brushing was 0.58 and 
0.23 for group1 and 2 which was statistically significant.
Similarly a study a 12 week clinical study conducted by San-
tarpia RP et al to assess the clinical effect on plaque metabo-
lism of a dentifrice containing 1.5% arginine and 1,450 ppm 
fluoride compared to a dentifrice containing 1,450 ppm fluo-
ride in a silica base. It was found that subjects using the test 
dentifrice had significantly higher plaque pH values before 
sucrose challenge.2 Another invivo study conducted by Wang 
XL et al to investigate the neutralising effects of subsequent 
arginine bicarbonate rinse on sucrose-induced decrease in 
plaque pH with interdental plaque pH telemetry. It was con-
cluded that regular use of an arginine bicarbonate rinse after 
carbohydrate consumption could help prevent caries.23

Table 4 shows the mean change in pH value of saliva for 
both the groups before and after treatment from baseline 
to pre-brushing and post-brushing. There was a statistical 
significant difference found in change in pH value between 
pre-brushing and post-brushing (after intervention).
Further to see the effect of arginine, which is present in the 
new colgate toothpaste, on salivary pH a study was con-
ducted by Vuletic et al20, assessed if the consumption of 3 g 
of a commercially available L-arginine dietary supplement 
causes a post-absorptive rise in urea concentration or pH of 
unstimulated saliva. The results showed pH was significantly 
higher only for the study group who was given L-arginine 

Group N Mean Std. Deviation Std. Error Mean P value
Pq Pre-Bas Group-1 16 .037500 .0806226 .0201556 .758

Group-2 15 .046667 .0833809 .0215289
Pq Post-Pre Group-1 16 .550000 .2190890 .0547723 .000

Group-2 15 .186667 .1302013 .0336178
Pq Post- Bas Group-1 16 .587500 .2093641 .0523410 .000

Group-2 15 .233333 .1345185 .0347325
Table-2: Mean values of change in plaque pH in both groups

Group N Mean Std. Deviation Std. Error Mean P value
Bas Sal Group-1 16 6.375 .3376 .0844 .490

Group-2 15 6.273 .4652 .1201
Prebrush Group-1 16 6.381 .3371 .0843 .496

Group-2 15 6.280 .4739 .1224
Post Group-1 16 7.025 .2769 .0692 .004

Group-2 15 6.573 .5021 .1296
Table-3: Mean pH of saliva before and after treatment

Group N Mean Std. Deviation Std. Error Mean P value
Sal Pre-Bas Group-1 16 .006250 .0250000 .0062500 .964

Group-2 15 .006667 .0258199 .0066667
Sal Post – Pre Group-1 16 .643750 .1711481 .0427870 .000

Group-2 15 .293333 .1334523 .0344572
Sal Post – Bas Group-1 16 .650000 .1712698 .0428174 .000

Group-2 15 .300000 .1309307 .0338062
Table-4: mean values of change in salivary pH in both groups
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tablets
Recently, however, a new dentifrice technology based upon 
1.5% arginine and an insoluble calcium compound to reduce 
plaque pathogenicity and enhance re-mineralization, in com-
bination with fluoride, has been developed and clinically val-
idated. This dentrifice is launched by colgate with innovative 
sugar acid neutralizer technology directly fights sugar acids 
in plaque, clinically proven to provide enhanced cavity pro-
tection versus a regular everyday fluoride toothpaste.24,26

In the intra group comparison of mean plaque and salivary 
pH within study groups before and after intervention. It was 
found that in group 1 the mean value of baseline plaque and 
salivary pH was raised from 5.65 and 6.3 to 6.23 and 7.02 
post-brushing (after 1 month intervention period). The dif-
ference was statistically significant. After intervention, the 
mean value of pH pre-brushing was 5.68 for plaque and 6.38 
for saliva which was raised to 6.23 and 7.02 post-brushing 
which was a statistically significant difference. Similarly 
statistical significant increase in pH was found in group 2 
but not as bigger as found in group 1. This means there was 
greater increase in the mean plaque and salivary pH after 
intervention in group 1 i.e. the new colgate toothpaste.
A series of 5 studies of 6 months duration which forms the 
basis for clinical validity, conducted by Cummins D (2013)25, 
Souza MLR et al (2013)27, Srisilapanan P et al (2013)28, Yin 
W et al (2013)29, Hu et al (2013)30 assessed the efficacy in 
arresting and reversing (re-mineralizing) early, reversible 
enamel lesions and root caries lesions. The studies demon-
strated that innovative dentifrices containing 1.5% arginine, 
an insoluble calcium compound and fluoride provide supe-
rior caries benefits in children and adults to dentifrices con-
taining fluoride alone.
Further, it includes in situ clinical studies which showed 
that these dentifrices inhibit de-mineralization and enhance 
re-mineralization more effectively than dentifrices with flu-
oride alone as proved by a study conducted by Cantore et al 
in 2013.32

Also, a study conducted by Nascimento et al in 2013 ex-
plored the relationship between oral arginine metabolism 
and dental caries experience in children. Mixed-model anal-
ysis showed that plaque caries status is significantly associ-
ated with ADS activity despite children’s age, caries status, 
and dentition, with healthy plaque predicting higher ADS 
activity compared with diseased plaque.33 
The present study shows that arginine added along with fluo-
ride to the toothpastes has a positive influence on the quality 
of the oral environment. No statistically significant increase 
in the mean pH value from baseline to pre-brushing pH value 
after 1 month intervention in both the groups was seen. This 
suggests that further research is needed to test the longevity 
of action of the new colgate toothpaste to see whether the 
toothpaste has a long term effect in the quality of the oral 
environment.

CONCLUSION
The pH of plaque and saliva increases after brushing in each 
commercially available dentifrice group. But the pH rise was 
higher and statistically significant with group 1.This shows 
that toothpaste with arginine and fluoride which is present in 

the new toothpaste, had an influence on the increase of pH 
value. Arginine added along with fluoride to the toothpastes 
has a positive influence on the quality of the oral environ-
ment. Results of this study suggested that the new colgate 
toothpaste could be used to provide significant caries protec-
tion over that provided by conventional fluoride toothpastes.
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Role of Hysteroscopy in Evaluation of Abnormal Uterine Bleeding
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ABSTRACT

Introduction: Abnormal uterine bleeding is the most com-
mon complaint in gynaecology and an important source of 
morbidity.one third of all gynaecological consultations are 
because of abnormal uterine bleeding. AUB is a common clin-
ical presentation it accounts to 35% of office visits and 25% of 
gynecologic surgeries This study evaluates the role of hyster-
oscopy in the diagnosis of abnormal uterine bleeding and its 
histopathological correlation.
Material and Methods: 110 patients with AUB who got 
admitted in the department of obstetrics and gynaecology in 
NIMS Medical College and Hospital Jaipur were subjected to 
panoramic hysteroscopy and subsequent dilatation and curet-
tage.data were collected and analysed. 
Results: AUB was more common in 30-39 years.most com-
mon complaint was menorrhagia. Abnormalities were seen 
as endometrial hyperplasia,polyps,submucous myoma and 
intrauterine adhesions.Both hysteroscopy and curettage were 
accurate and specificity of 96% and positive predictive value 
of 97%.but sensitivity was more with hysteroscopy than curet-
tage.hysteroscopy revealed more information than curettage.
Conclusion: This study concludes that hysteroscopy is su-
perior to dilatation and curettage in evaluating patients with 
abnormal uterine bleeding.

Keywords: hysteroscopy, D$C,Abnormal uterine bleed-
ing,histopathology, Menorrhagia.

 
INTRODUCTION 
Menstrual dysfunction is the cause of discomfort, inconven-
ience and disruption of healthy lifestyle, which affects mil-
lions of women in both developed and developing world.1 
Abnormal uterine bleeding (AUB) is defined as any type of 
bleeding in which the duration, frequency, or amount is ex-
cessive for an individual patient.2 AUB is a common clinical 
presentation it amounts to 35% of office visits and 25% of 
gynecologic surgeries.3 The spectrum of conditions which 
may lead to aub include endocrinological disorders on one 
side to malignancy on other hand and hence it is vital to di-
agnose the cause of bleeding.
The most commonly used procedure tradionally is dilatation 
and curettage, which is a blind procedure.4 Ultrasonography 
clearly depicts the uterine contour and status of the ovary but 
fails to provide adequate information regarding the endome-
trium5, Whereas hysteroscopy is a newer method it permits 
direct visualization and assessment of endocervical and uter-
ine cavities and hence proving a reliable method of diagnos-
ing intrauterine abnormalities,it is a gold standard technique 
as it sees and decide the cause.6 
Materials and methods 
A prospective study was conducted in the department of ob-
stetrics and gynaecology at the NIMS medical college jai-
pur. Ethical clearance was taken from the institutional ethi-
cal clearance board. A total 110 patients who gave informed 

consent were included in the study with complaints of ab-
normal uterine bleeding attended obstetrics and gynaecology 
opd. Sample size was collected using the formula:
 N= 4pq / L2

P = prevalence (12.5%), q = 100-p
Inclusion criteria: All women in reproductive age group.
Exclusion criteria: Pregnancy/Abortion / Ectopic pregnan-
cy, patients with coagulation disorders, patients with severe 
anaemia due to menorrhagia or patients with profuse bleed-
ing, uterine and cervical infections and pid, lower genital 
tract malignancy, STD’s and vaginitis, medical contraindica-
tions to any invasive procedures
After detailed history and thorough examination investiga-
tions and informed consent patients were posted for office 
hysteroscopy. Endometrial samples were taken from abnor-
mal sites and followed by endometrial biopsy and it is corre-
lated with histopathology. 

STATISTICAL ANALYSIS
SPSS version 21 was used for statistical analysis. Only de-
scriptive statistics were used to infer results.

RESULTS 
In the present study, patients ranged from 21-60 years. Study 
maximum age incidence is between 31-40 years (43.64%) 
followed by 41-50 years (37.27%). Among 110 patients ma-
jority of cases were multipara 50.91% followed by 24.55% 
were primipara and 22.73% were granmultipara. 50% had 
abnormal uterine bleeding for 6months to 1 year dura-
tion.35.45% had 3 to 6 months duration,13.64% had 12 to 18 
months and 0.91% had 18 to 24 months.
We observed that 40% cases presented with heavy men-
strual bleeding (HMB), 34.55% presented with heavy and 
prolonged menstrual bleeding,19.09% with frequent cycles. 
Infrequent cycles corresponds to 5.45% and intermenstrual 
bleeding corresponds to 0.91% cases. We observed abnormal 
findings in 53.63%,while in 46.37% no abnormality was de-
tected (negative hysteroscopic view)
Endometrial hyperplasia (39 cases, 35.45%) was the most 
common abnormal finding followed by polyploidal endo-
metriun with mucosal polyp (7 case, 6.36%).There were 3 
cases (2.73%) of submucous myoma,2 cases (1.82%) each 
of carcinoma endometrium,cervical polyp,synechaie and tu-
bercular endometrium.1 case (.91%) each of misplaced iucd 

1Professor and Unit Head, 2PG student, Department of Obstetrics 
and Gynecology, NIMS Medical College, Jaipur, Rajasthan, India

Corresponding author: Dr Shivani, House no 38, Sector 9 Near 
Vinay Vatika, Hanumangarh Junction, Rajasthan 335512, India.

How to cite this article: Deepa lokwani Masand, Shivani. Role of 
hysteroscopy in evaluation of abnormal uterine bleeding. Interna-
tional Journal of Contemporary Medical Research 2016;3(3):665-
667.



Masand et al. Role of Hysteroscopy in Evaluation of Abnormal Uterine Bleeding

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

666

and calcified endometrium.

DISCUSSION
Abnormal uterine bleeding is a common problem observed 
in women of reproductive age group.In present study, the 
maximum incidence of AUB was 43.64% in 31-40 years 
of age group. Parous women have greater menstrual blood 
loss than nulliparous women. The most common complaint 
in present study Table 2 was HMB which was seen in 40% 
of study population, followed by heavy and prolonged men-
strual bleeding in 34.55% of patients. Duration of ailments 
was table 1 6 months to 12 months in around 50% of patinets 
and it was 3 months to 6 months duration for 35.46% pa-
tient. Proliferative endometrium appears on hysteroscopy as 
pink,smooth and thin endometrium. The diagnostic accuracy 
of hysteroscopy for proliferative endometrium was 80.00%. 

In Endometrial hyperplasia the endometrium appeared to be 
thickened, edematous and undulating, irregular glandular 
opening. So in table 4 diagnostic accuracy of hysteroscopy 
for hyperplasia was 86.36%, sensitivity (90%), specificity 
(85%), PPV (69.23%), NPV (95.77%) of hysteroscopy for 
hyperplasia, similar results were noted in study by loverro 
et al7 sensitivity of hysteroscopy for endometrial hyperplasia 
was 98% and PPV was 63%. Endometrial polyps are diag-
nosed as small growths in the uterine cavity, which are soft, 
oval, pedunculated with a smooth surface. So diagnostic 
accuracy of hysteroscopy for polyp was 97.27% similarly 
sensitivity for endometrial polyp was 100% in a study by 
Razzaq et al.8 Diagnostic accuracy of hysteroscopy for my-
oma was 99.09%. Submucosal myomas are white-coloured 
bulge,round in shape with a smooth surface.
The diagnostic accuracy of hysteroscopy for endometrial 
carcinoma was 99.09%. Al adami MS9 has noted the sensi-
tivity of hysteroscopy for endometrial carcinoma is 100%.
The sensitivity (100%), specificity (99.08%), PPV(50%), 
NPV(100%) of hysteroscopy for endometrial carcinoma. 
Endometrial carcinoma appears as polyploidal growth,with 
areas of ulceration,hemorrhage and increased vascularity.
Hysteroscopy had 100% sensitivity,specificity,PPV,NPV and 
diagnostic accuracy 98.18% for tubercular endometrium. 
Tubercular endometrium appears as presence of tubercles 
and caseous material in uterine cavity, Singh S et al70 the 
diagnostic accuracy of hysteroscopy was 100%
For benign and localized endometrial lesions like polyps, 
hysteroscopic resection should be the first choice in the treat-
ment of such lesions. It not only avoids unnecessary major 
surgeries but also improves the Quality of life of the patients. 
With experienced hands, diagnostic accuracy of hysterosco-
py is increased and the rate of complications is very low. 

Duration No. %
3-6 Month 39 35.45
6-12 Month 55 50
12-18 Month 15 13.64
18-24 Mont 1 0.91
Total 110 100

Table-1: Duration of complaints

Complaints No. of patients Percentage
HMB 44 40%
HPMB 38 34.55%
Frequent 21 19.09%
Infrequent 6 5.45%
Inter menstrual bleeding 1 0.91%
Total 110 100.00

Table-2: Complaints of patients

HPE
Hysteroscopy Ca Endometri-

um
Irrg 

Shedd
Myoma Polyp Proli-

feartive
Secre-
tory

Tuber-
cular

Hyper-
plasia

Total

Ca Endo 1 1 2
Calcified 1 1
Hyperplasia 1 7 4 27 39
Misplaced IUCD 1 1
Polyp 6 2 1 9
Proliferative 32 1 2 35
Secretory 6 10 16
Synechaie 2 2
Tubercular 2 2
Myoma 2 1 3
Total 1 1 2 6 51 17 2 30 110

Table-3: Hysteroscopic finding and histopathological diagnosis

Hysteroscopy Sensitivity Specificity PPV NPV Diagnostic Accuracy
Ca Endo 100.00 99.08 50.00 100.00 99.09
Hyperplasia 90.00 85.00 69.23 95.77 86.36
Polyp 100.00 97.12 66.67 100.00 97.27
Proliferative 62.75 94.92 91.43 61.33 80.00
Secretory 58.82 93.55 62.50 92.55 88.18
Tubercular 100.00 100.00 100.00 100.00 100.00
Myoma 100.00 107/108 66.67 100.00 99.09

Table-4: Diagnostic accuracy of hysteroscopy
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Since Hysteroscopy is certainly the most accurate, cost ef-
fective diagnostic and treatment modality of choice for many 
intrauterine conditions, it should be the essential skill of all 
Gynecologists.
This study highlights “Hysteroscopy and its directed biop-
sy with Histopathological examination” will be the “new 
gold standard technique” for evaluation of abnormal uterine 
bleeding.

CONCLUSION
Diagnostic hysteroscopy is currently a widely accepted, sim-
ple, feasible and highly sensitive diagnostic tool for the vis-
ualization of endometrial cavity with excellent image quality 
and magnification in patients with abnormal uterine bleed-
ing. It is a valuable and minimally invasive technique which 
helps in identifying areas with most suspicious appearance 
where targeted biopsy can be taken.
This is a far more accurate form of diagnosing any intrau-
terine pathology than blind D and C which often may miss 
small lesions. Adequate diagnosis is mandatory for selection 
of appropriate treatment of any women with abnormal uter-
ine bleeding. 
It allows more rapid diagnosis of abnormal uterine bleeding 
and early detection of endometrial abnormalities such as hy-
perplasia or even carcinoma. Since the diagnostic accuracy 
of endometrial hyperplasia by hysteroscopy is not uniform 
and satisfactory, it has to be confirmed with histopathologi-
cal examination.
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Rare Presentation Of Cutaneous Metastasis From Esophageal 
Carcinoma: A Case Report
John Winkle Medida1, Sheela Bukya2

CASE REPORT

ABSTRACT

Introduction: Esophageal Carcinoma is eighth in position by 
incidence and sixth in position in cancer related deaths. The 
prevalence of disease is more in less developed countries. Car-
cinoma of esophagus mostly metastasizes to liver and lungs. 
Malignant melanoma, lung and breast cancers are most com-
mon cancers metastasize to skin. It is very rare for the esoph-
ageal cancers to metastasize to skin.
Case report: We report a case presented with difficulty in 
swallowing for which he was evaluated and diagnosed as a 
case of squamous cell carcinoma of esophagus. He received 
concurrent chemo radiotherapy with cisplatin given simul-
taneously along with radiation. He was later developed skin 
nodules over ala of nose, neck and chest wall. Fine needle 
aspiration cytology showed metastatic deposits of squamous 
cell carcinoma. He received palliative chemotherapy. Within a 
month he was expired at home for reasons unknown. 
Conclusion: The main focus of reporting this case is to em-
phasize the rare presentation of carcinoma esophagus to skin. 
Though the survival of patients with cutaneous metastasis 
from esophageal carcinoma is very dismal, physicians should 
be cautious regarding the varied presentations of esophageal 
carcinoma and not to ignore any clinical finding so as miss the 
final diagnosis which alters the treatment.

Keywords: Esophageal carcinoma, Cutaneous metastasis, 
Radiotherapy

INTRODUCTION
Esophageal cancer is the eighth most common cancer world-
wide (3.2% of total) and the sixth leading cause of cancer 
related deaths (4.9% of total).1,2 Esophageal cancer incidence 
rates in men are more than double those in women (2.4:1).
There are two types in esophageal cancers, Squamous cell 
carcinoma and Adenocarcinoma. Lungs and liver are most 
common metastatic sites of esophageal cancers.1 The cancers 
most commonly metastasize to skin are lung, breast and ma-
lignant melanoma.1,2 It is very rare for the esophageal can-
cers to metastasize to skin.1 The aim of present case study 
is to focus on rarest possible presentations of the carcinoma 
esophagus and to be vigilant in examining the patient and not 
to ignore any finding which may lead to incorrect diagnosis 
and treatment.

CASE REPORT
A 38 year-old male presented to oncology OPD with chief 
complaints of difficulty in swallowing since 2 months, more 
for solids than liquids and loss of appetite since 2 weeks. He 
was examined thoroughly and was investigated. An esopha-
gram or barium swallow was done. Irregular filling defect 

with narrowing was noted in mid esophagus. Upper GI en-
doscopy showed ulceroprolifearative growth noted in mid to 
lower esophagus (30 -38cm from level of incisors). Multiple 
biopsies were taken and sent for histo-pathological examina-
tion. CT scan of the chest showed ill-defined circumferen-
tial intramural mass lesion involving retro-cardiac segment 
of esophagus with maximum thickness of 1.3cm extending 
for a length of 5.8cm.Chest Roentgenogram was normal. CT 
Scan abdomen and pelvis was normal. Histopathology report 
from the biopsy showed Squamous cell carcinoma (figure:1). 
Thus, a diagnosis of carcinoma of esophagus was made. Pa-
tient was planned to receive concurrent chemoradiotherapy 
with cisplatin 40 mg/m2 along with radiation treatment.
Patient was planned to receive conformal radiotherapy with 
total dose of 50.4Gy along with four cycles of weekly cis-
platin of 40mg/m2. Patient tolerated treatment very well and 
discharged from hospital. Two months later he presented to 
oncology OPD with multiple skin nodules over right ala of 
nose, right side of neck and on anterior chest wall. Fine nee-
dle aspiration cytology from skin nodules showed metastatic 
deposits of Squamous cell carcinoma(Figure 2 and 3). He 
was further investigated and found no other metastasis. He 
was planned to receive palliative chemotherapy with cispla-
tin and 5FU based regimen. Patient took one cycle of chemo-
therapy and expired within one month.

DISCUSSION
Esophageal carcinoma is next to lung, breast and colorectal 
cancers in incidence. Most common metastatic sites for eso-
phageal carcinoma are lungs, liver and retroperitoneal lymph 
nodes. It rarely metastasizes to skin and the incidence is less 
than 0.5% as per the studies.1 Cutaneous metastasis from oth-
er internal cancers is around 0.5 to 9%. Most common can-
cers that metastasize to skin are lung, breast, colorectal and 
malignant melanoma.5 Both types of Esophageal carcinoma 
can metastasize to skin but Adenocarcinoma of esophagus is 
slightly more prone to cutaneous metastasis. It was reported 
that the median survival of patients with cutaneous metas-
tasis from squamous cell carcinoma is around 4.7 months.6 
The clinical presentation of metastatic skin lesion may vary 
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from macules, papules or nodules or mixed types like macu-
lo-papular or papulo-nodular types.2

Esophageal carcinoma is associated with high mortality and 
cutaneous metastasis is very rare. A meta analysis of cutane-
ous metastasis was done from patient tumor registries and 
autopsy registries. It was found that overall incidence of cu-
taneous metastasis was 5.3% and breast cancers mostly me-
tastasize to skin and also chest was the common metastatic 
site.7 As the cutaneous metastasis from esophageal carcino-
ma is very rare, the literature has limited data regarding the 
incidence. There are few studies conducted in the past re-
garding the incidence of cutaneous metastasis.Lookingbill et 
al, conducted a retrospective study, in which they found only 
3 cases of cutaneous metastasis from esophageal carcinoma 
and also reviewed the patients with cutaneous metastasis, of 
which most of them were from breast carcinoma and malig-
nant melanoma.8 Schoenlaub et al, studied the clinical find-
ings and the survival of 200 patients with cutaneous metas-
tasis from different cancers and found that the incidence of 
cutaneous metastasis from esophageal adenocarcinoma was 
only 2 out of 200 cases. They also found that the median sur-
vival of patients with skin metastasis was only 4.7 months.9 
Reingold reported 32 cases of cutaneous metastasis from 
clinical and necropsy findings, from 2300 cases of internal 
malignancies. Lung cancers were the most common primary 
site and only one case showed cutaneous metastasis from es-
ophageal carcinoma. The chest wall and abdomen were the 
common sites for the cutaneous metastasis.10

The diagnosis of cutaneous metastasis is often difficult. Fine 
needle aspiration cytology and biopsy of the suspected le-
sion may help in the diagnosis. Sometimes the Immunohisto-
chemistry also helpful in the final diagnosis. There were few 
case reports published till now with cutaneous metastasis of 
esophageal carcinoma.Iwanowski et.al published a case of 
51-year-old man presented with extensive skin nodules all 
over the body, for which he was investigated and found to 
have esophageal squamous cell carcinoma. He received pal-
liative chemotherapy with cisplatin and 5FU based regimen 
and three cycles later the existing skin lesions became small 
but some new skin lesions appeared in other areas. They 
concluded that skin lesions if diagnosed early lead to better 
treatment.1 JM Park et al, reported a case of adenocarcino-
ma of esophagus in a 58 year old woman. She underwent 
total esophagectomy. Seven months later she developed hard 
nodule in the scalp which showed metastatic deposits adeno-
carcinoma. They concluded that the dermatologists must be 
aware of the possibility of cutaneous metastasis from esoph-
ageal carcinoma patients.2 Herbella et.al, reported two cases 
of cutaneous metastasis from esophagus. One case was meta-
static deposits of squamous cell carcinoma from mid esopha-
geal squamous cell carcinoma and other case was metastatic 
deposits of adenocarcinoma from lower esophageal adeno-
carcinoma. In both cases patients were initially diagnosed 
as carcinoma of esophagus. Later developed skin nodules, 
biopsy of which showed metastatic deposits of carcinoma. 
They concluded that the presence of Cutaneous metastasis 
denotes an advanced disease and the survival of patients with 
cutaneous metastasis is very low with an average duration of 
4 months.3 Recently chauhan et al, reported two similar cases 

Figure-1: Histology slide showing acanthosis with elongated Rete 
ridges extending into sub epithelium as nests and few of nests show 
attempted keratin pearls formation

Figure-2: Low power cytology slide showing clusters of squamous 
cells with moderate to abundant esinophilic cytoplasm with hyper 
chromatic nuclei with moderate anisonucleosis and attempted ker-
atin pearls formation.

Figure-3: High power view of slide showing clusters of squamous 
cells moderate to abundant esinophilic cytoplasm with hyper chro-
matic nuclei with moderate anisonucleosis and attempted keratin 
pearls formation.

of skin metastasis from esophageal carcinoma. One case was 
presented with diffuse skin nodules all over the chest. Biopsy 
of the skin lesions showed metastatic deposits of squamous 
cell carcinoma. Patient was further evaluated and found to 
have esophageal squamous cell carcinoma. Another case 
was presented with solitary skin nodule over arm. Biopsy 
of the skin nodule showed metastatic deposits of squamous 
cell carcinoma. Patient was further evaluated and found to 
have esophageal squamous cell carcinoma. They concluded 
that the two cases highlight a rare presentation of metastases 
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from esophageal cancer and that physians are advised to con-
sider an underlying solid organ cancer when confronted with 
an apparent primary cutaneous lesion.4

In our case, patient was a known case of carcinoma eso-
phagus who had taken treatment with concurrent chemora-
diotherapy. Patient was discharged from hospital and later 
presented with small skin nodules at multiple sites. Though 
there were no other metastatic involvement of rest of the or-
gans, cutaneous metastasis represent the disease wide spread 
status and dismal prognosis. Patient was died within a month 
of diagnosis of cutaneous metastasis which shows very dis-
mal survival cutaneous metastasis in esophageal carcinoma.

CONCLUSION
Cutaneous metastasis from esophageal carcinoma is very 
rare. Often patients present with only skin manifestations 
without underlying features of malignancy. Those manifes-
tations should not be ignored and addressed thoroughly. It 
may appears that the prognosis of cutaneous metastasis from 
esophageal carcinoma is worse than visceral metastasis.
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Figure-4: Clinical photo of patient with metastatic skin nodules.
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Evaluation of Thymic Lesions using Multidetector Row Computed 
Tomography and Correlation with Histopathopathological Diagnosis
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ORIGINAL RESEARCH

ABSTRACT

Introduction: A variety of lesions are seen involving the 
thymus and range from hyperplasia to innumerable tumors. 
Multidetector row Computed Tomography (MDCT) is a 
promising imaging modality which allows for substantial an-
atomical volumes to be covered with isotropic submillimeter 
spatial resolution. Aim of the study was to evaluate MDCT 
characteristics of thymic lesions proven by histopathology.
Materials and methods: a retrospective study of 35 patients 
in the age group 5-78years was conducted in in the Depart-
ments of Radiodiagnosis and Pathology, Vydehi Institue of 
Medical Sciences and Research Centre, Bangalore between 
September 2011 and December 2015. Only histologically 
proved cases were included in the study. The size, character-
ization, extent, presence of calcification, invasion of the ad-
jacent structures, lymphadenopathy and metastasis of thymic 
lesions were evaluated.
Results: The most common thymic lesion was thymoma ac-
counting for 34.28% of the cases followed by thymic lympho-
ma accounting for 22.8% of cases. Thymic hyperplasia was 
seen as diffuse symmetric enlargement of the gland. Thymo-
mas were seen as homogeneous solid masses with soft tissue 
at tenuation and well-demarcated borders. Thymic carcinomas 
appeared as large, multilobulated masses containing areas of 
low attenuation and calcification. Thymolipomas predomi-
nantly showed fat attenua tion intermixed with soft tissue rep-
resenting normal thymic tissue, Thymic lymphomas present 
as homogenous enlargement of the thymus with mediastinal 
or hilar lymphadenopathy.
Conclusion: Multidetector row Computed Tomography plays 
a major role in the evaluation of thymic lesions regarding di-
agnosis, characterization, distribution and malignancy.

Keywords: carcinoma, hyperplasia, lymphoma, MDCT, thy-
moma.

INTRODUCTION
The thymus is a lymphatic organ and plays an important role 
in the development and maturation of the immune system 
during the childhood.1 A variety of lesions usually affect the 
thymus like hyperplasia, thymic epithelial tumors, lympho-
mas, thymolipomas, carcinoid tumors, germ cell tumors, 
sarcomas and metastatic tumors. MDCT is a promising im-
aging modality that allows covering substantial anatomical 
volumes with isotropic sub -millimeter spatial resolution.2 
with its excellent density resolution and tomographic format, 
helps Clinicians and Radiologist in identifying the precise 
location, extent and characterization of mediastinal masses.3 
This study aims to evaluate the MDCT characteristics of 
thymic lesions which are proven by histopathology. 

MATERIAL AND METHODS
This retrospective study included 35 cases of histologically 

proven thymic lesions and included pathologies like hyper-
plasia, thymic epithelial tumors like thymoma and thymic 
carcinoma, lymphomas like Hodgkins and Non-Hodgkins 
lymphomas, thymolipoma, undifferentiated tumor and round 
cell tumor. 
CT images were obtained with general electrical (GE) Medi-
cal systems 16 slice MDCT machine with 5mm collimation, 
0.6 reconstruction interval, 0.6 speed gantry rotation, 1.375:1 
pitch, 120 KV and 350 mAs. After routine Antero-Posteri-
or scannogram of the thorax in supine position with breath 
hold. Axial sections of 10mm thickness were taken from the 
level of thoracic inlet to the level of suprarenals. Plain scan 
was followed by contrast scan with intravenous injection 
of 80-100ml of Iohexol for adults and 300mg of Iodine/Kg 
body weight for children. Multiplanar reconstructions were 
made and scans were reviewed on a direct display console 
at various window settings (lung, mediastinum, bone). Data 
was entered in word excel sheet and values were expressed 
in percentages.
The lesions were analyzed for their size, location, character-
ization, presence of calcification, extent, invasion into the 
adjacent structures, lymphadenopathy and metastases were 
evaluated. Only histologically proven cases of thymic le-
sions were included in the study.Lesions other than thymic 
were excluded and in those thymic lesions where histopatho-
logic reports not available were excluded from the study. 

RESULTS
This retrospective and descriptive study of 35 patients in-
cluded 21 males (60%) and females (40%) (chart1). The 
most common age group to present with the thymic lesions 
was in the age group of 41-50 years accounting for 26.66% 
(Table 1).Majority of the symptoms were non- specific in na-
ture like cough, chest pain and dysphagia.  
The most common thymic lesion was thymoma accounting 
for 12 cases (34.28%), followed by thymic lymphoma ac-
counting for 8 cases ( 22.8%). Among the lymphomas, com-
monest was Hodgkin’s accounting for 55.55% (5 cases) and 
NHL accounting for 45.55 %( 3 cases). Thymic carcinoma 
accounted for 5 cases (14.2%) and hyperplasia for 4 cases 
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(11.4%). Pure thymic hyperplasia was seen in 3cases (75%) 
and lymphoid hyperplasia seen in 1 case (25%). 2 cases 
(6.66%) of thymic cyst (uni and multilocular) and 2 cases 
of thymolipoma were seen. Poorly differentiated tumors and 
round cell tumor accounted for one case each (2.88%). (Ta-
ble 2)

DISCUSSION
The study included 35 patients between the age group of 5 to 
78 years. 21 cases (60%) were males and 14 (40%) were fe-
males. (Chart 1) Most of the thymic lesions were seen in 41-
50 groups accounting for 26.6%. Thymic Lymphomas were 
seen commonly in pediatric, young adults and below the age 
of 42yrs, whereas thymic carcinomas were seen above the 
age of 40 years. Thymomas were seen in all ages between 
18 to 78 years, in contrary to the study by Naidich et a14 
who reported, thymomas were commonly seen between the 
age group of 50- 60 years. Thymic lymphomas were seen in 
paediatric age, young adults and below the age of 42 years. 
Thymic carcinoma was seen above the age of 40 years.  
Thymomas were the most common lesion accounting for 12 
cases (34.28 %), followed by thymic lymphomas accounting 
for 8 cases (22.8%). Chen et al5 studied 34 patients of thymic 
masses on CT and reported that thymomas constituted 91% 
and thymic cyst 2.9%. Whereas, in our study, thymomas 
constituted only 34.28 and thymic cyst for 5.7%, this may 
be due fact that occurrence of lymphoma is more common 
in Indian population.

MDCT features of thymic lesions
Thymus
At CT, the thymus appears as a bilobed tirnagular structure 
located in the anterior mediastinum, anterior to the great ves-
sels and distal SVC.6 On CT, the normal thymus follows the 
shape of the adjacent vessels. The size of the thymus has been 
extensively studied with modalities like CT and MR. Baron et 
al6 opined that the mean thickness thickness of a normal thy-
mus decreased with advancing age, from 1.1cm (+/-0.4 cm) 
for the 6-19 year age group to 0.5 (+/- 0.27 cm), for the pa-
tients over the age of 50 years. Maximum thickness of 1.8cms 
in patients under the age of 20 years and 1.3cms in patients 
over the age of 20 years is considered as hyperplasia. 

Thymic hyperplasia
There are two distinct histologic subtypes of thymic hyper-
plasia, true hyperplasia and lymphoid hyperplasia.
On CT, both true hyperplasia and lymphoid hyperplasia were 
seen as diffuse and symmetric enlargement of the thymus 
and was difficult to distinguish between the two based on 
imaging findings alone.7 Diffuse symmetric enlargement of 
the gland is the key morphologic feature of hyperplasia (Fig-
ure 1) and differentiates it from tthymoma which presents as 
focal mass.8

Thymic cysts
Congenital thymic cysts are commonly seen in the upper 
neck and anterior mediastinum.
At CT, unilocular cyst was seen as cystic structure with clear 
fluid and thin wall. No solid component or contrast enhance-
ment was noted. Multilocular cyst was seen as multiseptated 
cyst with thick wall, with wall showing enhancement.

Thymic tumors
Tumors of the thymus are classified into epithelial tumors 
including thymoma and thymic carcinoma, lymphomas in-
cluding Hodgkin’s and Non-Hodgkin’s lymphomas, thy-
molipoma, carcinoid tumor, germ cell tumors, sarcoma and 
metastatic tumors. In adults, thymoma is the most frequent 
primary tumor of the thymus. In children, lymphoma is the 
most common primary tumor of the thymus. 

Thymic epithelial tumors
Thymomas are considered as benign or low grade malignant 
tumors arising from the epithelium.10 Patients with thymoma 
are asymptomatic or at times may be symptomatic due to 
pressure effects on adjacent structures inducing symptoms 
such as dyspnea, dysphagia, hoarseness of voice or superi-
or vena cava syndrome., cough, and chest pain. One- third 
to one- half of patients develops myasthenia gravis.10 They 
can occur adjacent to the junction of the great vessels and 
pericardium, in the costophrenic angles or adjacent cardiac 
borders and rarely in the neck or other mediastinal compart-
ments.10

Age in years Number Percentage 
<10 4 13.33
11-20 3 10
21-30 4 13.33
31-40 6 20
41-50 8 26.66
51-60 2 6.66
61-70 2 6.66
>70 1 3.33

Table-2: Shows age distribution of the thymic lesions.

Thymic lesions Number Percentage
Thymic hyperplasia 4 11.4
Thymic cyst 2 5.7
Thymoma 12 34.28
Thymic carcinoma 5 14.2
Thymolipoma 2 5.7
Thymic lymphoma 8 22.8
Undifferentiated 1 2.8
Round cell 1 2.8
Total 35 100

Table-3: Shows distribution of thymic lesions.

Males  
21  

Females  
14  

Chart-1: Shows sex distribution of thymic lesions. Male to fe-
male-21:14 (60%:40%)
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As per WHO classification of thymomas, they are classified 
based on the invasiness into type A and AB, which are encap-
sulated and clinically benign. Type B has greater likelihood 
of invasiveness (especially Type B3) and Type C are almost 
always invasive.9

Thymomas
On CT scans, thymomas Type A and AB were seen as ho-
mogeneous solid masses with soft tissue at tenuation and 
well-demarcated borders. (Figure 2a) They appeared as oval, 
round, or lobulated masses and did not conform to the shape 
of the thymus.10 large thymomas revealed areas of cystic or 
necrotic degeneration without any calcification. 
Type B3 (invasive thymomas) were seen encasing the me-
diastinal struc tures (especially the SVC) and infiltrating into 
fat planes (Figure 2b). Invasion into the lung was seen as 
irregular interface between the mass and lung parenchyma. 
Pleural thicken ing, nodularity and effusion were also seen 
indicating pleural invasion by the thymoma.
Type C thymomas or carcinomas appeared as large, multi-
lobulated masses with areas of low attenuation without any 

calcification (Figure 2c). It was difficult to distinguish thym-
ic carcinomas from thymomas based on imaging findings 
alone.11 Features like distant metastasis and mediastinal lym-
phadenopathy when seen suggests thymic carcinoma. 

Thymolipoma
Thymolipomas are usually asymptomatic and manifest as 
large anterior mediastinal masses. Due to their soft and plia-
ble nature, they drape themselves around the heart and adja-
cent mediastinal organs. 
On CT, a thymolipoma was seen as huge anterior mediasti-
nal mass extending into the lung bases, stimulating elevated 
hemidisphragm.12 Another thymolipoma was seen as fat at-
tenuation mass in the anterior mediastinum. Both thymolipo-
mas predominantly showed fat attenua tion intermixed with 
soft tissue representing normal thymic tissue.3 

Thymic lymphomas 
Thymic lymphomas typically occur in younger age group 
than thymomas and tend to be more aggressive and respon-
sive to therapy.13 Lymphoma may involve the thymus as part 
of disseminated disease or as an isolated site. Hodgkin lym-
phoma accounts for the majority of the thymic lymphoma. 
On CT, lymphomas with thymic infiltration were seen as 
homogenous enlargement of the thymus in the presence 
of mediastinal or hilar lymphadenopathy (Figure 3). Some 
of the lymph nodes in the Hodgkin’s lymphoma appeared  
cystic. 
A round cell tumor of thymus was seen as soft tissue atten-
uation mass in the anterior mediastinum with areas of calci-
fications within. Undifferentiated tumor of thymus was seen 
as unremarkable anterior mediastinal mass with no distinct 
features.

CONCLUSION
Multidetector row Computed Tomography plays a major role 

Figure-1: Axial, coronal and sagittal sections of thymic hyperplasia.

Figure-2a,b,c: CT images of thymoma, invasive thymoma and thymic carcinoma.

Figure-3: CT image of thymic enlargement with adjacent mediasti-
nal lymphadenopathy suggestive of thymic lymphoma
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in the evaluation of thymic lesions regarding diagnosis, dis-
tribution and characterization. It can clearly identify hyper-
plasia, thymoma, thymolipoma, thymic cyst and thymic lym-
phoma due its excellent density resolution and tomographic 
format.
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A correlational Study of Serum Ferritin Levels with Glycemic Status 
in Type 2 Diabetes Mellitus
Arati Ganiger1, K Mallikarjuna Swamy2, Shankar Prasad DS3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Type 2 Diabetes Mellitus (DM) is the most 
common endocrine disease-a metabolic disorder of multiple 
etiologies. The relationship between iron metabolism and 
type 2 DM is bidirectional. Iron is a potent pro-oxidant that 
increases cell oxidative stress causing decreased insulin in-
ternalization and actions resulting in hyperinsulinemia and 
insulin resistance.The aim of this study is to estimate serum 
ferritin levels and to see for its correlation with good glycemic 
control.
Materials and methods: It was a case control study. Fifty 
(50) diagnosed cases of type 2 DM and fifty (50) age and sex 
matched healthy controls were included. Venous blood sample 
was analysed for serum fasting blood sugar (FBS), post pran-
dial blood sugar (PPBS), serum ferritin, glycosylated haemo-
globin (HbA1c) in both cases and controls. Statistical analysis 
was done using student 't' test. Pearson's correlation was per-
formed to establish the relationship between study variables.
Results: The study showed statistically significant increase 
(p<0.05) in serum ferritin levels in cases compared to con-
trols. Our study showed a positive correlation between ferritin 
and blood sugar levels.
Conclusion: Type 2 Diabetes mellitus is associated with in-
creased ferritin levels. Reliable and sensitive methods need to 
be developed to precisely measure catalytic iron that partici-
pates in oxidative injury.

Keywords: Type 2 Diabetes Mellitus, Ferritin, glycosylated 
haemoglobin

 
INTRODUCTION 
Diabetes mellitus (DM) is a group of common metabolic 
disorders that share the phenotype of hyperglycemia. Type 
2 diabetes mellitus (T2DM) is a predominant public health 
concern worldwide, accounting for 90% of the cases of dia-
betes globally.1,2,3

It is caused by a complex interaction of genetics and envi-
ronmental factors. In DM, lipid abnormalities, anaemia, al-
teration of liver and kidney functional indices have been im-
plicated as major risk factors to the progression of Diabetic 
complications.4 The pathogenesis of type 2 diabetes mellitus 
(T2DM) is complex and involves the interaction of genet-
ic and environmental factors.5 Individuals with type 2 DM 
show both insulin resistance and beta cell defects.6 Increased 
serum ferritin, reflecting body iron overload, is often associ-
ated with measures of insulin resistance.7

Serum Ferritin, an acute phase reactant is a marker of iron 
stores in the body. Ferritin is an index of body iron stores and 
acts as an iron overload marker. Iron is a transition metal and 
a potential catalyst in cellular reaction that produces reactive 
oxygen species. Recent studies indicate that increased body 
iron stores has been associated with the development of glu-

cose intolerance, type 2 diabetes, metabolic syndrome and 
possibly the development of diabetic retinopathy, nephrop-
athy and vascular dysfunction. The metabolic syndrome is 
closely linked to insulin resistance and numerous studies in-
dicate a link to iron overload.
Increased serum ferritin, reflecting body iron overload, is of-
ten associated with measures of insulin resistance, such as 
elevated blood glucose and insulin levels. Although the exact 
mechanism of iron-induced diabetes is uncertain, it is likely 
to be mediated by three key mechanisms:
1)  insulin deficiency, 
2)  insulin resistance, and
3)  hepatic dysfunction. 
Several studies have shown that there is increased oxidative 
stress in Diabetic patients with Iron overload8 and also posi-
tive associations of serum ferritin concentrations with cardi-
ovascular risk factors9, risk of insulin resistance syndrome, 
and risk of type 2 diabetes.10-12 More recently the results from 
prospective studies from Caucasian populations suggested 
that Iron overload could predict the development of abnor-
mal glucose metabolism.13 The aim of this study is to find 
the influence of body iron stores on type II diabetes mellitus 
and its correlation with HbA1c. We hypothesize that serum 
ferritin may be acting as a marker of oxidative stress in DM 
rather than just as a marker of increased iron overload 
Although several epidemiological studies have reported a 
strong association between elevated serum ferritin and in-
creased risk for type 2 diabetes; more so, a link between se-
rum ferritin concentration and insulin resistance or type 2 
diabetes has been established. However, it appears that little 
work on the relationship between iron status and type 2 dia-
betes mellitus has been done in our locality, hence, the need 
for this study.
Aims of the study were to measure the level of Serum Ferri-
tin, Fasting and Postprandial Blood Sugar glycated hemoglo-
bin in patient with Type-2 Diabetes mellitus and controls and 
to correlate serum ferritin levels with FBS,PPBS and HbA1c 

MATERIAL AND METHODS
Study participants: This was a case control study. The 
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study was carried out on 50 cases of clinically diagnosed 
type 2 diabetes mellitus in the age group 30-70 years attend-
ing the Medicine OPD at SNMC and HSK hospital, Navan-
agar, Bagalkot. Fifty (50) age and sex matched healthy sub-
jects were taken as controls. Study duration was from june 
2014 to august 2014. Ethical clearance was obtained from 
the institute’s ethical clearance committee. Informed consent 
was taken from the cases and controls after explaining the 
procedure. Diabetes Mellitus was diagnosed as per the WHO 
diagnostic criteria.14

Exclusion criteria: The patients with type 1 diabetes mel-
litus, hemolytic anemia, hemoglobin variants, pregnancy, 
hepatic disease and infectious diseases like tuberculosis, 
sarcoidosis etc were excluded from this study. Patient with 
secondary diabetic complications—micro and macrovascu-
lar, those with h/o multiple transfusions, overt thyroid dys-
function, chronic kidney disease, chronic liver disease, those 
on corticosteroid therapy, those with pancreatitis, those not 
willing to participate in the study were also excluded.
Biochemical analysis: A sample of 3 ml venous blood was 
collected in both fasting and post prandial state under aseptic 
precautions. It was allowed to clot and serum was separated 
by centrifugation.
The following parameters were studied.
1. FBS and PPBS –Glucose oxidase peroxidase meth-

od.15,16 (kits supplied by Erba Diagnostics). The param-
eters were read using semi auto analyser (STAT FAX 
3300).

2  HbA1c was estimated by Nycocard reader II.17

3  Serum ferritin was estimated by chemiluminiscence im-
muno assay (CLIA) method using Maglumi Snibe 1000 
hormone analyser 

Statistical methodology: Data was expressed in terms of 
mean ± SD. Chi- square test was applied to estimate the dif-
ference between the two groups of population. Unpaired ‘t’-
test was used to study the changes in serum ferritin levels be-

tween the study groups. Pearson correlation was performed 
to establish the relationship between study variables. p value 
<0.05 was considered statistically significant.

RESULTS 
This was a comparative case control study conducted on 
50 cases of type 2 DM (n=50)and 50 age and sex matched 
healthy controls (n=50). Serum ferritin was estimated, ana-
lyzed and correlated with HbA1c, FBS and PPBS. The re-
sults were expressed as mean ± standard deviation.
The mean age (in years) of cases was 49.5±11.7 years and 
that of controls was 46±10.3 years and was not significant. 
Table 1 shows comparision of serum ferritin, FBS, PPBS and 
HbA1c levels in both groups and was statistically significant 
(p<0.05). The mean serum ferritin levels (ng/dL) in cases 
was 336.9±46.3, and in controls was 127.2±40.9 and was 
highly significant (p <0.0001).
There was significant positive correlation between serum 
ferritin and fasting blood sugar (r=+0.47, p=0001 ) (Table 
2, Figure 1 ).
Serum ferritin and HbA1c: There was positive correlation 
between serum ferritin and HbA1c, r = +0.75, p < 0.001 and 
was highly significant. (Table 2, Figure 2).

DISCUSSION
Serum ferritin, a reflector of body iron stores was signifi-
cantly higher in diabetic patients when compared to controls 
and this significantly increased as the duration of diabetes 
increased. This possibly reflects the subclinical hemochro-
matosis developing in a long standing diabetic patient. Fer-
nandez et al in their studies concluded that increased body 

Characteristics Groups Mean ±SD t P
FBS (mg/dL) Cases  204.5±54.4 11.1 0.001*

Controls  90.1±12.3
PPBS (mg/dL) Cases  310.3±62.6 17.2 0.001*

Controls 110.9±8.6
HbA1c (%) Cases 7.9±0.6 15.8 0.001*

Controls 5.4±0.5
Serum Ferritin 
(ngldl)

Cases 336.9±46.3 18.5 0.001

Controls 127.2±40.9

*statistically highly significant, FBS- Fasting blood sugar, 
PPBS-Post prandial blood sugar, HbA1c –Glycosylated Hemo-
globin
Table-1: Comparision of FBS, PPBS and HbA1c levels in both 

groups

Correlation between Pearson’s Correlation Coefficient(r) Significance 
FBS and Ferritin + 0.47 p < 0.001 Highly significant positive correlation 
PPBS and Ferritin +0.60 p < 0.001 Highly significant positive correlation 
HbA1c and Ferritin +0.75 p<0.001 Highly significant positive correlation 
FBS-fasting blood sugar, PPBS-post prandial blood sugar, HbA1c-glycosylated haemoglobin

Table-2: Correlation between study variables
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iron stores are possibly associated with occurrence of glu-
cose intolerance, type-2 DM.
Serum Ferritin had a positive correlation with FBS,PPBS 
and HbA1c. This reflected the relation between serum fer-
ritin and glycaemic control, both short term and long term. 
Cantur KZ et al confirmed in their studies that poorly con-
trolled diabetes patients had hyperferritinemia. Excess iron 
impairs pancreatic β cell function and causes β cell apop-
tosis.18 Iron serves as a potent pro-oxidant in human body 
and participates in the generation of reactive oxygen spe-
cies (ROS) such as hydroxyl radical.19 The susceptibility of 
β-cells to iron-induced oxidative stress and the iron deposi-
tion in β-cells usually leads to apoptosis, and consequently, 
to insulin deficiency.15 Iron deposition also induces insulin 
resistance by inhibiting glucose uptake in fat and muscle 
tissues, and reducing the capacity of liver to extract insu-
lin, which results in an abnormal increase in hepatic glucose 
production.20

Limitations: It was conducted on a small sample of popu-
lation. Further study on a large scale population is needed. 

CONCLUSION
To conclude, the major issue arises whether to estimate S.
ferritin routinely in all type 2 diabetes patients and whether 
to set a cut off value of serum ferritin for good glycaemic 
control. Though our study is a pointer in this direction, we 
would recommend further studies in this path for setting up 
specific guidelines. In summary, there is suggestive evidence 
that iron plays a pathogenic role in diabetes and its compli-
cations such as microangiopathy and atherosclerosis. Relia-
ble and sensitive methods need to be developed to precisely 
measure the free/ catalytic iron that participates in oxidative 
injury. Iron chelation therapy may present a novel way to 
interrupt the cycle of catalytic iron–induced oxidative stress 
and tissue injury and consequent release of catalytic iron in 
diabetes and to prevent diabetes-related complications.
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ABSTRACT

Introduction: Vitamin D is a fat-soluble vitamin. It has di-
verse biological effects extending beyond the maintenance of 
calcium and phosphorus homeostasis and ensuring the proper 
functioning of the body. Anemia and Vitamin D deficiency are 
both important health issues, however, the nature of associa-
tion between them remain unresolved. The objectives of this 
study were (1) To estimate and compare the serum levels of 
Vitamin D in cases of anemia and healthy controls (2) To com-
prehend the association between Vitamin D levels and anemia.
Materials and methods: It was a case control study. Thirty 
(n=30) diagnosed cases of anemia (hemoglobin <11g/dl) and 
thirty (n=30) age and sex matched healthy controls were in-
cluded in the study. 25-Hydroxy vitamin D(25-OH Vitamin D) 
levels were measured in venous blood by chemiluminescence 
immunoassay method. Other hematological parameters were 
also measured simultaneously. Statistical analysis was done 
using student 't' test. Pearson's correlation was performed to 
establish the relationship between study variables.
Results: The study showed statistically significant decrease 
(p<0.05) in serum 25 OH vitamin D levels in cases compared 
to controls. Our study showed a positive correlation between 
25 OH vitamin D and hemoglobin levels.
Conclusion: Anemia is associated with decreased vitamin D 
levels. Early detection of vitamin D deficiency and supple-
mentation may lead to improvement of anemia.

Keywords : Anemia, 25 OH Vitamin D, haemoglobin

 
INTRODUCTION 
Anemia is a major global health concern due to its high 
prevalence and association with substantial morbidity and 
mortality.1,2 It is defined by a decrease in the total amount 
of hemoglobin or the number of red blood cells below the 
critical level. Despite its importance in public health and the 
consistent implementation of strategies to control anemia, its 
prevalence remains relatively unchanged.3 This is attributa-
ble to several reasons: (1) the multifactorial and interactive 
nature of the etiologies making anemia difficult to prevent or 
treat, (2) the comorbidities related to anemia, such as chron-
ic kidney disease, have an increasing frequency, and (3) the 
distribution of the population around the world is shifted to-
ward the elderly, who have a high prevalence of anemia.4-6

Vitamin D also known as sunshine vitamin,a fat soluble vi-
tamin has diverse biological effects. 25 hydroxy VitaminD 
(25 OH vitamin D) is a hormone precursor that is present in 
2 forms. Ergocalciferol, or vitaminD2, is present in plants 
and some fish. Cholecalciferol, or vitamin D3, is synthesized 
in the skin by sunlight. In addition to absorption of calcium, 
recent epidemiologic studies have observed relationships 
between low vitamin D levels and multiple disease states, 

probably caused by its anti-inflammatory and immune-mod-
ulating properties and possible affects on cytokine levels.
Vitamin D3 is synthesized from 7-dehydrocholesterol in the 
skin. The vitamin D binding protein transports the vitamin 
D3 to the liver where it undergoes hydroxylation to 25(OH)
D (the inactive form of vitamin D) and then to the kidneys 
where it is hydroxylated by the enzyme 1 alpha hydroxylase 
to 1,25(OH)D, its active form.This enzyme is also present 
in a variety of extrarenal sites, including osteoclasts, skin, 
colon, brain, and macrophages, which may be the cause of 
it’s broad-ranging effects.7

Clinical and physiological studies focused on its multidirec-
tional involvement in several metabolic pathways Vitamin D 
deficiency is most under diagnosed and untreated nutrition-
al deficiency in the world.Recently the role of vitamin D in 
erythropoiesis has been suggested but evidences are limited 
in general population.8-14 We hypothetised that vitamin D has 
an association with anemia and its supplementation along 
with iron may aid faster recovery. 
The objectives of this study were to estimate and compare 
the serum levels of 25-hydroxy vitamin D(25-OH Vitamin 
D) in cases of anemia and healthy controls and to compre-
hend the association between levels of 25-OH Vitamin D and 
anemia.

MATERIALS AND METHODS
It was a case control study. Thirty(n=30) diagnosed cases of 
anemia ( hemoglobin <11g/dl) and thirty(n=30) age and sex 
matched healthy controls in the age group 20-50 years, at-
tending HSK hospital were included in the study. Duration 
of study was from June-August 2014.Ethical clearance was 
obtained from the institute’s ethical clearance committee. In-
formed consent was taken from the subjects.
Anemia was defined by hemoglobin levels < 11g/dl - World 
Health Organisation criteria for defining anemia. Vitamin 
D deficiency was defined as serum values < 20 ng/ml15 
(Normal->30ng/ml, Insufficiency-20-29.9ng/ml, Deficien-
cy<20ng/ml).
Exclusion criteria: Subjects with h/o blood loss –trauma /
gastrointestinal loss, blood transfusion, thalassemia /sickle 
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cell anemia,those having recent malaria,jaundice, malab-
sorption syndromes-IBD, hepatic and renal failure, those 
who are on recent medications glucocorticoids, antifungals, 
antiseizure, antiretroviral drugs, Diabetes Mellitus were ex-
cluded from the study. Elderly and postmenopausal women, 
pregnant women were also excluded.

Biochemical analysis
A sample of 5 ml venous blood was collected(3ml=plain,2m-
l=EDTA –Ethylene Diamine Tetra Acetic acid). Plain blood 
was centrifuged and serum was separated. 25-OH Vitamin D 
levels were measured in serum by chemiluminescence im-
munoassay (CLIA) method using Snibe Maglumi 1000. If 
electing to test vitamin D status, serum 25 hydroxy vitamin 
D is the accepted biomarker.16 Although1,25-OH-D is the 
active circulating form of vitamin D, measuring this level 
is not helpful because it is quickly and tightly regulated by 
the kidney.
EDTA blood was used to measure red blood indices. Hemo-
globin levels, Red Blood Cell count (RBC),Mean Corpuscu-
lar Volume (MCV), Mean Corpuscular Hemoglobin (MCH), 
Mean Corpuscular Hemoglobin Concentration (MCHC) 
were measured using Swelab Alfa fully automated hematol-
ogy analyser 

STATISTICAL ANALYSIS
Data was expressed in terms of mean ± SD. Chi- square 
test was applied to estimate the difference between the two 
groups of population. Unpaired ‘t’-test was used to study the 
changes in serum 25 OH vitamin D levels between the study 

groups. Pearson correlation was performed to establish the 
relationship between study variables. p value <0.05 was con-
sidered statistically significant.

RESULTS
This was a comparative case control study conducted on thir-
ty (n=30) diagnosed cases of anemia (hemoglobin <11g/dl) 
and 30 age and sex matched healthy controls (n=30). Serum 
25-OH vitamin D was estimated, analyzed and correlated 
with haemoglobin and other blood indices. The results were 
expressed as mean ± standard deviation. The mean age (in 
years) of cases was 45.3±13.1 years and that of controls was 
41.4±11.2 years and was not significant (p=0.20).
Table-1 shows serum hemoglobin, 25-OH vitamin D lev-
els and other hematological parameters in both groups.The 
mean serum hemoglobin levels was 7.3±1.1 g/dL in cases 
of anemia and that in controls was 13.3 ±1.7 g/dL.The mean 
25-OH vitamin D levels in cases was 14.9 ±4.4 ng/mL and 
that in controls was 31.0±2.08 ng/mL. Other hematological 
parameters such as RBC count, MCV, MCH and MCHC are 
also mentioned in Table 1 and figure 1.
Correlation between 25-OH vitamin D and hemoglobin: 
there was a positive correlation between hemoglobin and 
25-OH Vitamin D (r=+0794, p=0.001) and was statistically 
significant. (Figure 2). Similarly there was a significant pos-
itive correlation between hemoglobin and MCV. (r=+0.69, 
p=0.001). (Figure 3).

Characteristics Groups Mean ±SD t p Significance 
25-OH vitamin D (ng/ml) Cases 14.9 ± 4.4 17.9 0.001 Statistically significant 

Controls 31.0 ± 2.08 
Haemoglobin(g/dl) Cases 7.3 ± 1.1 15.6

Controls 13.3 ± 1.7 
RBC (millions/cu mm )  Cases 2.6 ± 0.73 9.2 

Controls 4.1 ± 0.57 
MCV (fl) Cases 70.5 ± 8.8 6.9 

Controls 89.1 ± 11.7 
MCH (pg) Cases 27.2 ± 5.4 4.2 

Controls 32.4 ± 3.8 
MCHC (g/dl) Cases 36.2 ± 3.0 0.46 

Controls 36.4 ± 1.1 
Table-1: Serum hemoglobin, 25-OH vitamin D and other Hematological parameters in both groups

Cases

Controls

0

20

40

Mean HB Mean VIT D
Cases 7.3 14.9
Controls 13.7 31

Mean hemoglobin (g/dl) and vitamin D 
levels (ng/ml)

 

Figure-1: Serum hemoglobin and 25-OH vitamin D levels in both 
groups Figure-2: Correlation between 25-OH vitamin D and hemoglobin
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DISCUSSION
Anemia and vitamin D deficiency are both important health 
issues, but their potential relationship remains less estab-
lished in the general population.Our study demonstrated 
decreased levels of vitamin D in cases of anemia. We also 
found a significant positive correlation between hemoglobin 
and 25-OH vitamin D as well as between hemoglobin and 
MCV-mean corpuscular volume of the red blood cell. Vita-
min D has favorable pleiotropic actions beyond its pivotal 
role in calcium homeostasis and bone metabolism.17 Indeed, 
previous clinical studies have shown that the risks of var-
ious nonskeletal diseases and mortality increase as serum 
25 (OH)D levels decrease.18 Vitamin D supplementation has 
long been known to improve anemia and reduce the need 
for erythropoietin in dialysis patients.19,20 However, the un-
derlying mechanism has not been established to date. It is 
suggested that vitamin D plays a role in the suppression of 
the inflammatory milieu that contributes to the development 
of anemia. The reduction of inflammatory cytokines after 
vitamin D supplementation in some experimental studies 
supports this possibility.21,22 An observational study also sup-
ports this mechanism, demonstrating that low vitamin D is 
associated with a high risk of anemia of chronic inflamma-
tion.23 A direct effect of vitamin D on erythroid precursors 
is also possible. Vitamin D in hematopoietic tissues affects 
the proliferation of erythroid precursor cells via increased 
calcium permeability24 or increased erythropoietin receptor 
expression.25 Furthermore, vitamin D can affect hematopoie-
tic tissue in a paracrine fashion because the vitamin D recep-
tor is also expressed in bone marrow.26 Anemia in itself may 
have predisposed patients to 25-OH vitamin D deficiency as 
anemic patients due to chronic fatigue may have been less 
likely to go outside and obtain adequate sunlight.
Vitamin D appears to be associated with anemia. One possi-
bility is that vitamin D modulates the level of systemic cy-
tokine production thus reducing the inflammatory milieu that 
leads to anemia of chronic disease. Both in vivo and in vitro 
studies have demonstrated that calcitriol (1,25 hydroxyvi-
tamin D) reduces cytokine production. This may suggest a 

reduced state of chronic systemic inflammation in those with 
normal D25 or an ineffective erythropoiesis in D25-deficient 
patients.9 Another possible mechanism is that vitamin D di-
rectly stimulates erythroid precursors. Vitamin D receptors 
have been discovered in numerous non-renal target tissues 
including the bone marrow.27,28 Normalizing tissue D25 lev-
els may provide an adequate substrate for local tissue pro-
duction of 1,25 hydroxyvitamin D in hematopoietic tissues 
via extra-renal tissue activity of the 1-alphahydroxylase en-
zyme. Hematons (the buffy coat of bone marrow containing 
erythroid precursors, fibroblast, endothelial cells, lipid laden 
cells, and macrophages) have been demonstrated to contain 
significantly higher concentrations of D25 and 1,25-hydrox-
yvitamin D levels than bone marrow plasma.9,29 High local 
concentrations of 1,25 hydroxyvitamin D in hematopoietic 
tissues may then directly activate erythroid precursor cells 
in a paracrine fashion. Future experimental studies are need-
ed to establish the underlying mechanisms of the present 
cross-sectional study results.

Limitations of the study
Small number of the sample. Severity of anemia was not 
considered (mild,moderate, severe). Anemia was not sepa-
rated based on gender (females have lower hemoglobin lev-
els). Menstrual status of female subjects was not considered
Conclusion
We conclude that anemia is positively correlated with vi-
tamin D deficiency. Long term vitamin D deficiency may 
contribute to chronic inflammation and anemia.Vitamin D 
supplementation along with iron supplementation may help 
in faster recovery of anemia. 

ACKNOWLEDGEMENT
I would like to thank my teachers, my family for their con-
stant guidance and support throughout the study. 

REFERENCES
1. Anand I, McMurray JJ, Whitmore J, Warren M, Pham 

A, et al. Anemia and its relationship to clinical outcome 
in heart failure. Circulation. 2004;110: 149–54. 

2. Zakai NA, Katz R, Hirsch C, Shlipak MG, Chaves PH, 
et al. A prospective study of anemia status, hemoglobin 
concentration, and mortality in an elderly cohort: the 
Cardiovascular Health Study. Arch Intern Med. 2005; 
165: 2214–220.

3. McLean E, Cogswell M, Egli I, Wojdyla D, de Benoist 
B. Worldwide prevalence of anaemia, WHO Vitamin 
and Mineral Nutrition Information System, 1993–2005. 
Public Health Nutr. 2009;12: 444–54.

4. Balarajan Y, Ramakrishnan U, Ozaltin E, Shankar AH, 
Subramanian SV. Anaemia in low-income and mid-
dle-income countries. Lancet. 2011;378:2123–135. 

5. Guralnik JM, Eisenstaedt RS, Ferrucci L, Klein HG, 
Woodman RC. Prevalence of anemia in persons 65 years 
and older in the United States: evidence for a high rate 
of unexplained anemia. Blood. 2004;104:2263–268. 

6. Astor BC, Muntner P, Levin A, Eustace JA, Coresh J 
Association of kidney function with anemia: The Third 
National Health and Nutrition Examination Survey 
(1988–1994). Arch Intern Med. 2002;162:1401–408.

7. Brannon PM, Yetley EA, Bailey RL, Picciano MF. Over-
view of the conference. Vitamin D and Health in the 

Figure-3: Correlation between hemoglobin and MCV

y = 2.897x + 49.90
R² = 0.480
r= 0.69

0

20

40

60

80

100

120

0 5 10 15 20

M
C

V
 

hemoglobin 

MCV

MCV
Linear (MCV)



Ganiger et al. Study of Serum  25-Hydroxy Vitamin D Levels in Anemia

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

681

21st Century: an Update. Am J Clin Nutr. 2008;88(Sup-
pl):483S–90S.

8. Patel NM, Gutierrez OM, Andress DL, Coyne DW, 
Levin A, et al. Vitamin D deficiency and anemia in ear-
ly chronic kidney disease. Kidney Int. 2010; 77:715–20. 

9. Sim JJ, Lac PT, Liu IL, Meguerditchian SO, Kumar VA, 
et al. Vitamin D deficiency and anemia: a cross-section-
al study. Ann Hematol. 2010;89:447–52. 

10. Kiss Z, Ambrus C, Almasi C, Berta K, Deak G, et al. 
Serum 25(OH)cholecalciferol concentration is associat-
ed with hemoglobin level and erythropoietin resistance 
in patients on maintenance hemodialysis. Nephron Clin 
Pract. 2011;117:c373–78.

11. Meguro S, Tomita M, Katsuki T, Kato K, Oh H, et al. 
Plasma 25 hydroxyvitamin d is independently associ-
ated with hemoglobin concentration in male subjects 
with type 2 diabetes mellitus. Int J Endocrinol. 2011: 
362981. 

12. Zittermann A, Jungvogel A, Prokop S, Kuhn J, Dreier J, 
et al. Vitamin D deficiency is an independent predictor 
of anemia in end-stage heart failure. Clin Res Cardiol. 
2011;100:781–88. 

13. Perlstein TS, Pande R, Berliner N, Vanasse GJ. Preva-
lence of 25 hydroxyvitamin D deficiency in subgroups 
of elderly persons with anemia: association with anemia 
of inflammation. Blood. 2011;117:2800–806.

14. Kendrick J, Targher G, Smits G, Chonchol M. 25-Hy-
droxyvitamin D deficiency and inflammation and their 
association with hemoglobin levels in chronic kidney 
disease. Am J Nephrol. 2009;30:64–72.

15. Yoon JH, Park CS, Seo JY, Choi YS, Ahn YM. Clinical 
characteristics and prevalence of vitamin D insufficien-
cy in children less than two years of age. Korean J Pedi-
atr. 2011;54:298-03.

16. Millen AE, Bodnar LM. Vitamin D assessment in pop-
ulation-based studies: a review of the issues. AmJ Clin 
Nutr. 2008;87(suppl):1102S–5S.

17. Lin R, White JH. The pleiotropic actions of vitamin D. 
Bioessays. 2004;26:21–28.

18. Ross AC, Manson JE, Abrams SA, Aloia JF, Brannon 
PM, et al. The 2011 report on dietary reference intakes 
for calcium and vitamin D from the Institute of Medi-
cine: what clinicians need to know. J Clin Endocrinol 
Metab. 2011;96:53–58.

19. Argiles A, Lorho R, Mourad G, Mion CM. High-dose 
alfacalcidol for anaemia in dialysis. Lancet. 1993;342: 
378–79.

20. Goicoechea M, Vazquez MI, Ruiz MA, Gomez-Camp-
dera F, Perez-Garcia R, et al. Intravenous calcitriol im-
proves anaemia and reduces the need for erythropoietin 
in haemodialysis patients. Nephron. 1998;78:23–27.

21. Blazsek I, Farabos C, Quittet P, Labat ML, Bringuier 
AF, et al. Bone marrow stromal cell defects and 1 al-
pha,25-dihydroxyvitamin D3 deficiency underlying 
human myeloid leukemias. Cancer Detect Prev. 1996; 
20:31–42.

22. Turk S, Akbulut M, Yildiz A, Gurbilek M, Gonen S, et 
al. Comparative effect of oral pulse and intravenous cal-
citriol treatment in hemodialysis patients: the effect on 
serum IL-1 and IL-6 levels and bone mineral density. 
Nephron. 2002;90:188–94.

23. Perlstein TS, Pande R, Berliner N, Vanasse GJ. Preva-
lence of 25 hydroxyvitamin D deficiency in subgroups 
of elderly persons with anemia: association with anemia 

of inflammation. Blood. 2011;117:2800–806.
24. Aucella F, Scalzulli RP, Gatta G, Vigilante M, Carella 

AM, et al. Calcitriol increases burst-forming unit-eryth-
roid proliferation in chronic renal failure. A synergis-
tic effect with r-HuEpo. Nephron Clin Pract. 2003;95: 
c121–27.

25. Alon DB, Chaimovitz C, Dvilansky A, Lugassy G, 
Douvdevani A, et al. Novel role of 1,25(OH) (2) D(3) in 
induction of erythroid progenitor cell proliferation. Exp 
Hematol. 2002;30:403–09.

26. Haussler MR. Vitamin D receptors: nature and function. 
Annu Rev Nutr. 1986;6:527–62.

27. Reichel H, Koeffler HP, Norman AW. The role of the 
vitamin D endocrine system in health and disease. N 
Engl J Med. 1989;320:980–91. 

28. Norman AW. Minireview: vitamin D receptor: new as-
signments for an already busy receptor. Endocrinology. 
2006;147:5542–48. 

29. Aucella F, Scalzulli RP, Gatta G, Vigilante M, Carel-
la AM, Stallone C Calcitriol increases burst-forming 
unit-erythroid proliferation in chronic renal failure, a 
synergistic effect with rHuEpo. Nephron Clin Pract. 
2003;95:c121–c27

Source of Support: Nil; Conflict of Interest: None

Submitted: 14-11-2015; Published online: 03-02-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

682

A Study of Co-Relation Between ECG and X-Ray in Left Atrial 
Enlargement
Nikhil Saxena1, Seema Seth2, Malini Kulshreshtha3, Darshan Mehra2, K.K. Dwivedi4

ORIGINAL RESEARCH

ABSTRACT

Introduction: Left atrial enlargement is an important patho-
logical change in many form of heart diseases. In this context, 
this study was undertaken with the aim to find the positive 
predictive index of x-ray and ecg and to find out the better 
modality for the diagnosis of left atrial enlargement. 
Material and Method: A prospective study of 18 months 
was undertaken from November 2013 to august 2015 in the 
department of General Medicine, in Rohilkhand Medical Col-
lege And Hospital, Bareilly, U.P. 200 suspected cardiac pa-
tients were evaluated and those who were not having left atrial 
enlargement were excluded from the study thus, 70 patients 
of 15 years or above with left atrial enlargement were studied 
using X-ray and ECG.
Results: This study was carried out on 70 selected patients 
who underwent echocardiography and had left atrial enlarge-
ment. In the present study, age of the patients ranged from 15 
years to 90 years (mean age of 49.7 ± 17.64 years). In this 
study, maximum patients were of 41-50 years (n=19) and min-
imum patients were in age group 15 – 20 years (n=4). In this 
present study, ECG positively predicted left atrial enlargement 
in 32 (45.71%) patients whereas X-Ray predicted positively in 
only 19 (27.14%) patients. There is significant difference be-
tween ECG and X-Ray prediction of Left Atrial Enlargement, 
with ECG having better positive predictive value.
Conclusion: ECG had better positive predictive index than 
X-Ray. In rural region where echocardiography is not availa-
ble ECG can be used to predict left atrial enlargement.

Keywords: Co-Relation Between ECG, Atrial Enlargement

INTRODUCTION
Detection of left atrial enlargement or its progression is im-
portant in clinical medicine as left atrial enlargement is a sig-
nificant pathologic change in many heart diseases like mitral 
/ aortic/ combined valvular lesions, Hypertension, Ischemic 
heart disease, mitral valve prolapse, cardiomyopathies, con-
genital heart diseases and pericardial effusion.1 The left atri-
um is affected directly by increased left ventricular diastolic 
pressure, increased resistance across the mitral valve, or left 
ventricular volume overload.2

Left atrial dilatation could progress as a consequence of 
continued hemodynamic burden, decreased atrial systole 
or both and lead to recurrent/intermittent and chronic atri-
al fibrillation.3 An increase in left atrial size in the presence 
of atrial fibrillation has been independently associated with 
an increased risk of stroke as well as increased mortality.4 

Assessment of left atrial enlargement by Chest X- Ray and 
ECG are non-invasive and universally available methods. 
Echocardiography has proven to be a valuable non-invasive 
tool for quantitative assessment of left atrial size, however it 
is not widely available in general practice. The present study 

was an attempt to find the positive predictive index of X-ray 
and ECG in predicting Left atrial enlargement. Objectives 
of the study were to find out the enlargement of left atrial 
by X-Ray and E.C.G and to find out the better modality for 
predicting left atrial enlargement. 

MATERIAL AND METHODS
A prospective clinical study for 18 months was conducted 
amongst the patients attending the Medicine outdoor and in-
door department a teaching hospital at north India. Approval 
was taken from ethical committee and informed and written 
consent was taken from patients for the purpose of study. 
70 patients, 15 years or older, having left atrial enlargement 
on echocardiography were included in the study and classi-
fied in mild moderate and severe enlargement (table 1) and 
The chest X-Ray and ECG finding of these patients were 
studied in detail. 
Data thus collected was studied and positive predictive index 
of ECG and X-Ray chest was determined and graded with 
the help of echocardiography. 
Table-1 American society of echocardiography in conjunc-
tion with European association of echocardiography has giv-
en guidelines for left atrial enlargement.5

LA Diam-
eter (cms)

Reference 
Range

Mild Moderate Severe

Male 3.0-4.0 4.1-4.6 4.7-5.2 =>5.2
Female 2.7-3.8 3.9-4.2 4.3-4.6 =>4.7

STATISTICAL ANALYSIS
SPSS version 21 was used to generate tables. Descriptive 
statistics were used to infer results

RESULTS
The study was carried out on 70 selected patients with left 
atrial enlargement.

Age and sex wise distribution of cases
In the present study age of the patients ranged from 15 years 
to 90 years. With a mean age of 49.7 ± 17.64 years. There 
were 33 (47.14%) males and 37 (52.86%) females with fe-
male-male ratio being 1.12:1.
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In this study of 70 patients, negative P terminal force >1 mm 
was seen in 21 (30%) patients. ‘P’ wave duration >0.11 sec in 
lead II was seen in 17 (24.29%) patients. Morris index more 
than 0.03 mm/sec was seen in 19 (27.14%) patients, Macruz 
Index more than 1.6 was seen in 24.29% of patients. Double 
peaked ‘P’ wave (notched) in lead II >0.04 sec was seen in 3 
(4.29%) patient. Varying R-R interval was seen in 11(8.33%) 
patients, among those 5 (7.14%) had absent P wave. Thus 
negative P terminal force more than 1mm had the best posi-
tive predictive value in this study 30%.
In this study of 70 patients, chest X-ray showed convexity 
of left atrial appendage was seen in 22 (31.43%) of patients, 
double density sign was seen in 18 (25.71%) of patients, 
splaying of carina (angle being more than 900) was seen in 
13 (18.57%) of patients, Oblique Measurement Of Greater 
Than 7cm Measured From Mid-point Of Left Main Bron-
chus To The Right Border Of Left Atrium (This Requires 
Double Density Sign) was seen in 7 (10%) of patients, walk-
ing man sign was seen in 18 (25.71%) of patients, Indenta-
tion Of Oesophagus Upon Barium Swallow In Right Lateral 
View was seen in 9 (12.86%) of patients. Thus convexity of 
left atrial appendage had best positive predictive value in this 
study (31.43%).
In this study out of 70 patients, ECG positively predicted in 
10 (55.56%) patients with severe enlargement, in 4 (30.77%) 
patients, with moderate enlargement and in 18 (46.15%) 
patients with mild enlargement. X-ray positively predicted 
in 11(61.11%) patients with severe enlargement, 5(38.46%) 
with moderate enlargement and 3(7.69%) patients with 
mild enlargement. ECG positively predicted left atrial en-
largement in 32 (45.71%) patients whereas X-Ray predicted 
positively in only 19 (27.14%) patients. There is significant 
difference between ECG and X-Ray prediction of Left Atri-
al Enlargement, with ECG having better positive predictive 
value even the presence of mild left atrial enlargement.

DISCUSSION
This study was carried out on 70 randomly selected patients 
who underwent echocardiography and had left atrial enlarge-
ment. In the present study, age of the patients ranged from 15 
years to 90 years ( mean age of 49.7 ± 17.64 years). In this 
study, maximum patients were of 41-50 years (n=19) and 
minimum patients were in age group 15 – 20 years( n=4). 
There were 33 (47.14%) males and 37 (52.86%) females 
with female-male ratio being 1.12:1. Waggoner A.D. et al6 

in their study involving 307 patients, 58.99% were female 
and 41.01% were males. In a study by Levy et al7, Female: 
Male ratio was 1.3:1. So our study is comparable to both the 
studies
In this present study, out of 5 patients of A.F. all 5 (100%) 
had shown ECG characteristics of A.F like absent ‘P’ wave 
and varying R-R interval (as shown in table no.1). Rajeev 
Bhardwaj6,3 et al found Rheumatic Heart Disease as the most 
common cause of atrial fibrillation in India, in a study of 137 
patients with atrial fibrillation 84 (61.31%) had RHD. Left 
Atrial size varied from 4.1 cm to 7.3 cm with a mean left 
atrial size of 4.66cm.Our study is comparable to the above 
mentioned study.
As shown in table number-1, negative P terminal force >1 
mm was seen in 21 (30%) patients. ‘P’ wave duration >0.11 
sec in lead II was seen in 17 (24.29%) patients. Morris in-
dex more than 0.03 mm/sec was seen in 19 (27.14%) pa-
tients, Macruz Index more than 1.6 was seen in 24.29% of 
patients. Double peaked ‘P’ wave (notched) in lead II >0.04 
sec was seen in 3 (4.29%) patient. Varying R-R interval was 
seen in 11(8.33%) patients, among those 5 (7.14%) had ab-
sent P wave. Alan D Waggnoer et al6 (1976) compared ECG 
manifestation of left atrial enlargement and left atrial size 
by echocardiography in 307 patients in sinus rhythm. ECG 
criteria used were ‘P’ wave duration in lead II >0.11sec, ratio 
of duration of negative terminal ‘P’ in V1 to the PR seg-
ment => 1.0, negative ‘P’ terminal force in V1 > 0.03 sec. 
Echocardiographic diagnosis of left atrial enlargement was 
based on (1) Transverse dimension >4.0cm or (2) A ratio of 
transverse atrial to transverse aortic root dimension >1.17. 
They found the predictive index of ECG for left atrial en-
largement was 63% overall. When they considered terminal 
‘P’ force in V1 alone it was 56%. They concluded that using 
appropriate criteria, ECG appears to be reasonably specific 
but less sensitive indicator of left atrial dilatation. Kiruba-
karan Munuswamy et al and Martin A. Alpert et al9 assessed 
the sensitivity and specificity of commonly used electrocar-
diographic criteria for left atrial (LA) enlargement.
As shown in table number - 2, chest X-ray showed convexity 
of left atrial appendage was seen in 22 (31.43%) of patients, 
double density sign was seen in 18 (25.71%) of patients, 
splaying of carina (angle being more than 900) was seen in 13 
(18.57%) of patients, Oblique Measurement Of Greater Than 
7cm Measured From Mid-point Of Left Main Bronchus To 
The Right Border Of Left Atrium (This Requires Double 
Density Sign) was seen in 7 (10%) of patients, walking man 
sign was seen in 18 (25.71%) of patients, Indentation Of Oe-
sophagus Upon Barium Swallow In Right Lateral View was 
seen in 9 (12.86%) of patients, S.J. Quinto8 demonstrated in 
data from patients older than 18 years admitted to Steve Biko 
Academic Hospital during 2000–2003 who had both chest 
radiographs and cardiac ultrasound were included in this 
cross-sectional, retrospective analysis, the positive as well 
as negative predictive value were close to 50%. In this study 
as shown in table number -3, ECG positively predicted 10 
(55.56%) patients with severe enlargement, 4 (30.77%), with 
moderate enlargement and 18 (46.15%) with mild enlarge-
ment. X-ray positively predicted in 11(61.11%) patients with 
severe enlargement, 5(38.46%) with moderate enlargement 

ECG Findings Number 
of cases 
(n=70)

Percentage

Double Peaked P wave (Notched ) 
In lead II >0.04 sec

3 4.29%

P wave duration >0.11 sec in lead II 17 24.29%
Negative P terminal force > 1mm 21 30%
Morris Index more than 0.03 mm/
sec

19 27.14%

Macruz Index more than 1.6 17 24.29%
Varying R-R interval 11 15.71%
Absent P wave 5 7.14%
Table-1: Analysis of ecg in patients with left atrial enlargement
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and 3(7.69%) patients with mild enlargement.ECG positive-
ly predicted left atrial enlargement in 32 (45.71%) patients 
whereas X-Ray predicted positively in only 19 (27.14%) pa-
tients. Allan D. Waggoner6 compared ECG in sinus rhythm 
with echocardiography in 307 patients and found that echo-
cardiography had 100% positive predictive value where as 
electrocardiography had only 63% positive predictive index, 
the difference in the positive predictive index can be ac-
counted by the smaller sample size in our study.
 There is significant difference between ECG and X-Ray pre-
diction of Left Atrial Enlargement, with ECG having better 
positive predictive value. In this study, mean age was 49.7 ± 
17.64 years, mean left atrial size was 4.54cm.

CONCLUSION
ECG had better positive predictive index than X-Ray. In ru-
ral region where echocardiography is not available ECG can 
be used to predict left atrial enlargement. Although ECG had 
positive predictive index of 45.71%, echocardiography still 
remains the investigation of choice for evaluating the left 
atrial enlargement if available. 
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X-Ray Findings Number of 
cases (n=70)

Percentage

Convexity of Left Atrial Appendage 22 31.43%
Double Density Sign 18 25.71%
Splaying of Carina (Angle being more than 900) 13 18.57%
Oblique Measurement of Greater Than 7cm Measured From Mid-point of Left Main Bronchus to The 
Right Border of Left Atrium (This Requires Double Density Sign) 

7 10.00%

Walking Man Sign 18 25.71%
Hesitancy in the Passage of Barium in Oesophagus Upon Barium Swallow in Right Lateral View 9 12.86%

Table-2: Analysis of x-ray in patients with left atrial enlargement

LAE (By 
ECHO)

ECG X-Ray Total
Positive 

prediction
% Negative 

prediction
% Positive 

prediction
% Negative 

prediction
% No. %

Mild 18 46.15% 21 53.85% 3 7.69% 36 92.31% 39 55.71%
Moderate 4 30.77% 9 69.23% 5 38.46% 8 61.54% 13 18.57%
Severe 10 55.56% 8 44.44% 11 61.11% 7 38.89% 18 25.71%
Total 32 45.71% 38 54.29% 19 27.14% 51 72.86% 70 100%
X2=5.2126, P = 0.022424 (Significant)

Table-3: X-Ray and ECG wise prediction of LAE in echo graded LAE
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Functional Outcome of External fixator in Intra Articular Distal 
Radius Fractures
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ABSTRACT

Introduction: Fractures involving the distal end of radius are 
one of the most common injuries encountered in Orthopae-
dics. 90% of these fractures were treated with closed reduction 
and cast application. The aim of this study is to assess the effi-
ciency of external fixators in the management of intra articular 
fractures of distal end of radius.
Materials and Method: Prospective study of forty patients 
with intra - articular fractures of the distal end of radius treated 
with external fixator from June 2013 to Dec 2015. All the pa-
tients were evaluated using x rays in posteroanterior and later-
al views. The fractures were classified according to Frykman 
classification. All the cases were followed at an interval of 6 
weeks, 3 months and 6 months. The follow up ranged from 1 
month to 6 month with an average of 3 months. The Demerit 
point system Gartland and Werly score was used to evaluate 
the end results.
Results: We had excellent results in ten cases, good in twenty 
patients, fair in eight patients and poor in two. 
Conclusion: We conclude that in younger age group [<50], 
ligamentotaxis by external fixation consistently results in a fa-
vourable outcome in the management of intra -articular distal 
end of radius fractures. 

Keywords: Distal radius, External Fixator, Intra articular 
Fracture, Ligamentotaxis.

 
INTRODUCTION
Fractures involving the distal end of radius are one of the 
most common injuries encountered in orthopaedics.1 Even 
though union of these fractures occurs, it has a very high 
incidence of malunion and joint disability and instability es-
pecially those with comminution and intra articular exten-
sion. Moreover there is a changing trend in the age group, 
seen more commonly in the younger age group as a result 
of Road traffic accidents and trauma, leading to more com-
plicated fractures. Anderson and O’Neil were the first to in-
troduce the use of external fixation in the treatment of these 
fractures.2 Since then there is a trend to use external fixators 
in management of these fractures as these give-improved re-
sults both functionally as well as improved anatomic recon-
struction. With better understanding of the principles of ex-
ternal fixation, this procedure has become an indispensable 
tool in the management of intra articular distal end of radius 
fractures. The aim of this study is to assess the efficiency of 
external fixators in the management of intra articular frac-
tures of distal end of radius.

MATERIALS AND METHODS
Prospective study of forty patients with intra - articular frac-
tures of the distal end of radius treated with external fixator 
from June 2013 to Dec 2015. The patients came with com-

plaints of deformity, pain and swelling of the wrist associat-
ed with restricted and painful movements, of the wrist. None 
of the cases in our study had any median nerve involvement 
or any tendon injury. All the patients were evaluated using 
x rays in posteroanterior and lateral views.3 In this study of 
40 patients, there were 26 males constituting 65% and 14 
females constituting 35% indicating that males were more 
affected. The youngest patient was 19 years old and the 
oldest patient was 70 years old. The mean age group was 
38.5.There were 30 cases of road traffic accidents, 10 cases 
of fall on out stretched hand. The fractures were classified 
according to Frykman classification4 and there were 20 cas-
es of type III fracture (50%), 12 cases of type VIII fracture 
(30%), 8 cases of type VII fracture (20%).
Regional Anaesthesia was given in all cases. The patient 
was placed supine on the operation table. No Tourniquet was 
used. Intravenous antibiotics 1 gm of ceftriaxone was admin-
istered before the start of the procedure. The arm, Forearm, 
hand was scrubbed with Betadine scrub and was painted 
with betadine and spirit and then drapped. Under C arm con-
trol closed reduction of the fracture was carried out and fixed 
with pins and mini external fixator. Under image intensifier 
guidance, further distraction if necessary was carried out. At 
the end of the procedure sterile dressing was applied over the 
pins. No cast or splint was given. Antibiotics [Intravenous] 
was continued over the next post - operative day and was 
then switched over to oral antibiotics (cefuroxime 500 mg 
tid) for the next 5 days. All the cases were operated within 1 
to 3 days of injury.
Immediate post -operative check x - rays were taken in both 
AP and lateral views. Active exercises of all the fingers, 
Elbow and shoulder were carried out. The patient was dis-
charged on the 2nd post - operative day after the first dress-
ing change the patient was called for inspection and dressing 
change at the interval of one week for the next 6 weeks. The 
patient was assessed subjectively for pain at the fracture site; 
clinically for tenderness and loosening of the pins. 
The external fixator was removed on the 6th week with out 

1Associate Professor, Department of Orthopaedics, Meenakshi 
Medical College, Kanchipuram, 2Assistant Professor, 3Associate 
Professor, Department of Orthopaedics, Sri Ramachandra Medical 
College, Chennai, Tamilnadu, India

Corresponding author: Dr. Ganesan Ganesan Ram, M.S (Ortho), 
Associate Professor of Orthopaedics, B2 Ortho Department, Ram-
achandra Udayar Block, Sri Ramachandra Medical College, Chen-
nai, Tamilnadu, India.

How to cite this article: Ranjith Rajasekeran, Vignesh Jayabalan 
Surulivel, Ganesan Ganesan Ram. Functional outcome of external 
fixator in intra articular distal radius fractures. International Journal 
of Contemporary Medical Research 2016;3(3):685-686.



Rajasekeran et al. Functional Outcome of External fixator

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

686

any anaesthesia. Check X - ray was taken in both AP and 
lateral view. The range of motion at the wrist was recorded 
and any deformity was assessed. Physiotherapy was carried 
out regularly for 2 weeks. All the cases were followed at 
an interval of 6 weeks, 3 months and 6 months. The follow 
up ranged from 1 month to 6 month with an average of 3 
months. There was loosening of pins in only one case during 
the 4th week for which the fixator was removed on the 5th 
week. Following removal no displacement was noted. The 
Demerit point system Gartland and Werly score was used to 
evaluate the end results.5

RESULTS
We had excellent results in ten cases. They had no deformity 
of the wrist, and there was no pain. There was no restriction 
of movement of wrist and forearm. They did not have any 
complications. Twenty patients had good results. They had 
no deformity of the wrist but had some limitation of wrist 
movements. We had fair results in 8 patients who had pain, 
limitation of movement at the wrist that was less than 50% 
of that of normal. Poor result was seen in two patients. They 
had almost stiff wrist and finger. The results were tabulated 
in table 1.

DISCUSSION
Fractures of the distal end of radius continue to be one of the 
most common skeletal injuries of the upper limb. These frac-
tures are frequently articular injuries resulting in disruption 
of both the radiocarpal and distal radio ulnar joints. In our 
series the majority of the cases of intra – articular fractures 
of distal end of radius were seen in the younger age group of 
patients with road traffic accidents [Fall from Motor bike] 
being the most common. 
Several authors have stressed that a good functional outcome 
usually accompanies a good anatomical result.6,7 The appli-
cation of cast in these patients would lead to loss of reduction 
and a poor functional outcome. In displaced intra articular 
fractures of distal radius, reduction is easy to achieve but 
difficult to maintain, due to intraosseous crushing, there is a 
void at the fracture site which can heal only after collapse, 
this collapse can be prevented by stabilizing either by pack-
ing corticocancellous bone graft in the void or by using met-
al to hold the fracture in place.
External pins through metacarpals rigidly fixed by distractor 
to distal part of radius probably provide the best stabilization 
for lower end radius fracture.8 This produces traction effect 
on comminuted distal radius; this effect has been called as 
ligamentotaxis. The tensile distraction of radius helps in 
healing of comminuted dorsal fragment to heal without dis-
placement. External fixation also provides for retention of 
an anatomical reduction of the volar cortex obtained by trac-
tion with gentle manipulation. The distal fragments therefore 
are stabilized volarly, dorsal displacement is prevented and 
so is angulation. For an optional outcome selection of the 
patients is very important. Unreliable and poorly motivated 
patients are not the ideal candidates for external fixation. In 
our results, all the younger patients have had good and excel-
lent results while the older patients (i.e. 50 – 70 years) have 
developed the complications. One patient (male) developed 
pin loosening on the 4th week. The fixator was removed on 
the 5th week. The pin loosening could be as a result of os-
teoporosis. Another elderly patient developed shoulder hand 

syndrome. Even the remaining elderly patients had only fair 
to poor results.
Hence in our study the external fixators proved to be effec-
tive in younger patients but not very effective in elderly pa-
tients. In the literature the duration of fixation varies from 4 
weeks to 10 weeks. In our series external fixation was main-
tained for 6 weeks. We had a high rate of excellent to good 
results and a low rate of complications. 

CONCLUSION
External fixation engaging 4 cortices enhances the rigidity 
of the fixation, maintained for 6 weeks resulted in complete 
bony union of fracture. Good anatomical reduction was 
achieved by using ligamentotaxis with external fixator. Good 
wrist function can be achieved by removing the fixator in 6 
weeks time. We conclude that in younger age group [<50], 
ligamentotaxis by external fixation consistently results in a 
favourable outcome in the management of intra -articular 
distal end of radius fractures. 
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S. No Results No. of cases Percentages
1 Excellent 10 25%
2 Good 20 50%
3 Fair 8 20%
4 Poor 2 5%
5 Total 40 100%

Table-1: Results of operative treatment
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ABSTRACT

Introduction: Infections due to Hepatitis B and C are impor-
tant health issues all over the world. Hepatitis B and C prev-
alence is increasing among pregnant women in developing 
countries. It is serious problem because of maternal mortality 
and transmission of virus from mother to child. This study 
was designed to determine the frequency of Hepatitis B and C 
among the pregnant women in Sheikh Zayed Hospital, Rahim 
Yar Khan, Pakistan. 
Material and method: This descriptive /cross sectional study 
was carried out at Sheikh Zayed Hospital Rahim Yar Khan, 
Pakistan. Blood samples were collected from pregnant women 
aseptically in the Department of Gynecology Sheikh Zayed 
Hospital Rahim Yar Khan. HBsAg and anti HCV antibodies 
were detected using ICT and ELISA technique according to 
standard operating procedure of the kit manual. 
Results: Out of 110 pregnant women prevalence of HCV and 
HBV was 8.2% and 13.6% respectively using ELISA tech-
nique. While using ICT, 13.6% of blood samples were pos-
itive for HBsAg and 9% for anti HCV antibodies. Hepatitis 
B positive women had history of ear nose piercing (100%), 
history of visit to non-qualified health care provider (46.6%), 
visit to Dai (Non-qualified midwives) (33.3%), history of ce-
sarean surgery (26.6%), blood transfusion (20%), dental sur-
gery (13.3%), abortions (13.3%) and dilatation and curettage 
(6.6%). In case of HCV, positive individuals had history of 
ear nose piercing (100%), visit to Dai (Non-qualified mid-
wives) (44.4%), cesarean surgery (44.4%), visit to non-quali-
fied health care provider (33.3%), blood transfusion (11.1%), 
dental surgery (11.1%), dilatation and curettage and abortions 
(11.1%).
Conclusion: There is high prevalence of hepatitis B and C 
among pregnant women. So screening of pregnant women at 
mass level should be started to control the disease.

Keywords: HBV, HCV, Pregnancy.

 
INTRODUCTION
Hepatitis B and C viruses have emerged as major health 
problem all over the world. These viruses are often associ-
ated with chronic hepatitis, cirrhosis and hepatocellular car-
cinoma.1 Hepatitis C virus reveals high genomic diversity, 
characterized by regional dissimilarities in genotype prev-
alence. This poses a great challenge to the development of 
vaccines and treatment. This requires the consideration of 
worldwide tendencies in HCV genotype prevalence.2 Hep-
atitis B virus is a member of hepadnaviruses family. It con-
tains an enzyme called reverse transcriptase which impart 
significant role in pathogenesis of disease.3 Both HBV and 
HCV are the important cause of morbidity and mortality in 
developing countries like Pakistan1 Hepatitis B virus (HBV) 
affects about 350 million people globally and nearly 1 mil-
lion die every year.4 Whereas in Pakistan prevalence of HBV 

and HCV is nine million and ten million respectively.5,6 In 
Pakistan, the prevalence of Hepatitis B and Hepatitis C virus 
in pregnant women is alarmingly high.7 Viral hepatitis during 
pregnancy is often associated with hepatocellular carcinoma 
(HCC) which results in increased maternal mortality. It is 
proposed that estrogen enhances the development of hepa-
tocellular carcinoma. Moreover, generalized immune sup-
pression during pregnancy also contribute in development of 
malignancy.8 The transmission routes for both viruses are a 
great concern particularly vertical transmission from mother 
to child. During the birth almost 90% of infants infected with 
HBV have risk of becoming a chronic carrier. There are 15% 
to 25% chances of developing hepatocellular carcinoma 
during adult hood which eventually lead to death.9,10 HBV 
and HCV perinatal transmission rate is about 10% and 5% 
respectively.6,9 Hepatitis B vaccine and hepatitis B immune 
globulins are given in combination to the neonate which re-
duces 85 to 95 percent maternal transmission of HBV infec-
tion.11 The prevalence of Hepatitis infections in a population 
can be estimated by the risk factors associated with spread 
of infection. These risk factors includes, blood transfusion, 
trauma, surgery, injections and vertical transmission.5,12 Due 
to higher prevalence of HCV and HBV among pregnant 
women and vertical transmission of these infectious agents 
to the infants, this study was therefore carried out to find out 
the sero-prevalence of hepatitis B and C infections among 
apparently health pregnant women of under developed dis-
trict of Punjab, Pakistan, where people are not well educated 
and find less medical facilities.

MATERIAL AND METHOD
For this descriptive, cross sectional study blood samples of 
110 pregnant women were collected after getting informed 
consent from Gynecology Department of Sheikh Zayed 
Medical College/Hospital Rahim Yar Khan. Samples were 
then processed in Department of Pathology.
Determination of HBsAg and Anti-HCV Antibodies by 
immuno-chromatography technique (ICT): HBsAg and 
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Anti-HCV antibodies in the serum were determine by com-
mercially available ICT kit from Acon’s Laboratories (USA) 
and test was performed according to the instructions of man-
ufacturer. 
Determination of HBsAg and Anti-HCV Antibodies by 
ELISA:HBsAg and Anti-HCV antibodies were reconfirmed 
by ELISA technique using quantitative immunoassay kit 
from Bio-Tech Co., Ltd (USA). Reading of the results was 
taken by Thermo Scientific Multiskan® EX ELISA (USA) 
instrument.

STATISTICAL ANALYSIS
The data was entered and analyzed using statistical package 
for social sciences 20.0 (SPSS-20.0). Mean ±SD was giv-
en for quantitative variables. Frequencies percentages and 
graphs were given for qualitative variables. 

RESULTS
One hundred and ten (n=110) pregnant women were includ-
ed in this study with mean age 25.8±3.349. Using Immu-
no-chromatography technique, 15 (13.6%) patients were 
found to be positive for HBsAg and 10 (9.1%) were positive 
for anti-HCV antibodies (Table 1). While using to ELISA 
technique, HBsAg was detected in 15 (13.6%) and An-
ti-HCV antibodies were detected in 9 (8.2%) pregnant wom-
en (Table 2).
Total sero-prevalence rate for both HBV and HCV was 
21.8% by ELISA technique in pregnant women. Hepatitis 
B positive women had history of ear nose piercing (100%), 
visit to quake (Non-qualified health care provider) (46.6%), 
visit to Dai (Non-qualified midwives) (33.3%), history of 
cesarean surgery (26.6%), blood transfusion (20%), dental 
surgery (13.3%), abortions (13.3%) and dilatation and curet-
tage (6.6%). In case of HCV, positive individuals had history 
of ear nose piercing (100%), visit to Dai (44.4%) cesarean 
surgery (44.4%), visit to quake (33.3%), blood transfusion 
(11.1%), dental surgery (11.1%), dilatation and curettage and 
abortions (11.1%) (Table 3).

DISCUSSION
Hepatitis is a worldwide problem that is associated with a 
significant economic burden. Hepatitis B virus and hepatitis 
C virus infections are the main causes of liver cirrhosis.13 
In Pakistan, hepatitis B and C are important cause of mor-
tality and morbidity.1 In current study prevalence of HBV 
and HCV was 13.6% and 8.2% respectively. Hepatitis B and 
C prevalence varies globally. A study conducted by Haid-
er et al. on pregnant women in Pakistan, they reported 8% 
frequency of hepatitis C in study among pregnant women, 
which is very close to our results (8.2%.).12 Batool et al. re-
ported 7.3% and Shamas et al. reported 7.4% of their study 
subjects were positive for HCV. The findings of these studies 
are in agreement with our study results.5,14

A study was conducted by Ahmad et al. they observed very 
high prevalence of Hepatitis B in pregnant women (12.3%).15 
In another study, Ugbebor et al reported similar results.16 The 
Results of aforesaid studies are in agreement to our study 
results. Sheikh et al. reported 0.34% HBV and 0.69% HCV 
prevalence among pregnant women.17 Kumar et al. reported 
1% HCV and 4 % HBV among pregnant women in India.18

Disparity in results is due to use of different techniques 
which include ELISA, PCR, RIA and recombinant immu-
noblot assay (RIBA). In our current study, there was no dif-
ference found between ICT and ELISA results for HBsAg 
(13.6%) whereas in case of anti HCV antibodies were 9.1% 
positive using ICT and 8.2% positive by ELISA technique. 
Therefore ELISA technique is more sensitive and specific as 
compare to ICT. Alike findings have been reported earlier in 
many studies.1,19,20

A study conducted by Haider et al. they reported a num-
ber of risk factors among HCV positive patients which 
include previous history of surgery (44.4%), blood trans-
fusion (60.9%), dental surgery. Our study results match 
with this study. History of previous surgery is reported in 
43.4% positive HCV patients which articulate with our 
results (44.4%).12 Yousfani et al. reported that ear nose 
piercing is present in all HBV and HCV positive cases.21 
Spread of HCV and HBV among pregnant women is at-
tributed to number of factors which include contaminated 
syringes, unsterilized surgery instruments, visits to quakes, 
unsafe blood transfusions, low socioeconomic status and  
awareness.1,6

CONCLUSION
It is concluded that seroprevalence of HBV and HCV is rela-
tively high among pregnant women in our region. Therefore 
surveillance studies at mass level are required to estimate the 
actual severity of this problem.
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HBsAg Anti HCV antibodies ICT Results
15 (13.6%) 10 (9.1%) Positive
95 (86.3%) 100 (90%) Negative
Table-1: Frequency of HBV and HCV by ICT in study popula-

tion (n=110)

HBsAg Anti HCV antibodies ELISA Results
15 (13.6%) 9 (8.2%) Positive
95 (86.3%) 101 (91.8%) Negative

Table-2: Frequency of HBV and HCV by ELISA in study 
population (n=110)

Risk Factor HBV (%) HCV (%)
Blood Transfusion 20 11.1
Ear Nose Piercing 100 100
Abortions 13.3 11.1
Dental Surgery 13.3 11.1
Surgery 26.66 44.4
Visit to Dai 33.33 44.4
Visit To Quake (injections) 46.6 33.3
Dilatation and curettage 6.66 11.1
Total 110 110

Table-3: Frequency of risk factors among pregnant women 
infected with HBV and HCV
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ABSTRACT

Introduction: Premature canities or premature graying of hair 
is an important cause of low self-esteem with significant ad-
verse effects on the appearance and socio-cultural adjustment 
and acceptance, and thus is a common cause of referrals to the 
dermatology clinics. Despite extensive research being carried 
out, its pathogenesis is still poorly understood. Its association 
with certain organ specific autoimmune diseases including 
those of thyroid has been observed. The purpose of this study 
was to evaluate the role of thyroid gland in pathogenesis of 
premature canities.
Material and Methods: This study was a cross-sectional, 
observational, hospital based study conducted on patients of 
premature canities of age less than 25 years, over a period 
of eighteen months. Patients were evaluated fully using com-
plete history and routine investigations including thyroid pro-
file. Family history of thyroid disorders was also looked and 
investigated into.
Results: A total of 216 patients were enrolled, with the mean 
age of presentation being 17.2 ±2.3 years and that of onset be-
ing 15.4 ±1.8 years. Females predominated the study(1:1.45). 
Derangement of thyroid profile was observed in 70 (32.40%) 
of the cases themselves and first degree family members of 
136 (62.96%) cases.
Conclusion: This study highlights the importance of periodic 
and regular thyroid profile screening in patients of premature 
canities. Whether, early detection and correction of its disor-
ders can prevent progression of premature graying, needs fur-
ther evaluation.

Keywords: Autoimmune, canities, premature Canities, thy-
roid stimulating harmone.

 
INTRODUCTION
Hair, an appendage of skin, has no vital function in humans, 
yet its psychological functions are extremely important.1 
Hair graying or canities is a process of chronological ageing 
and occurs regardless of gender and race. However, the age 
of graying varies with race and ethnicity. Hair is said to gray 
prematurely (premature canities) only if graying occurs be-
fore the age of 20 years in whites, 25 years in Asians and 30 
years in Africans.2

Pathogenesis of premature canities is poorly understood. It 
is mainly considered to be genetic, with interplay of various 
environmental factors.3-8 It may appear alone as an autoso-
mal dominant condition or as part of various premature age-
ing syndromes and in association with certain organ specific 
autoimmune diseases including those of thyroid.3,9,10 The 
purpose of this study was to determine the role of thyroid in 
pathogenesis of premature canities.

MATERIAL AND METHODS
This study was a cross-sectional, observational, hospital 

based study conducted on patients of premature canities at-
tending the OPD block of the department of dermatology, 
STD and leprosy of a tertiary care centre over a period of 
eighteen months from January 2014 to june 2015.
After obtaining ethical clearance from the institutional re-
view board and informed patient consent, all the patients 
with hair graying and age less than 25 years attending the 
OPD during the specified period were enrolled in the study. 
Patients above 25 years and those with premature aging syn-
dromes were excluded from the study.
Basic demographic information and complete history in-
cluding age of onset, age of presentation, duration, family 
history and history of associated disorders was taken from 
each patient. All patients underwent general physical exami-
nation and mucocutaneous examination to rule out any other 
associated disorder.
Patients were evaluated fully using all routine investigations. 
Two ml of venous blood was also collected at the time of 
presentation for evaluating thyroid profile. Patients immedi-
ate family members were also subjected to thyroid function 
test. Thyroid function test was done using semiquantitative 
assay based on chemiluminescence.

STATISTICAL ANALYSIS
Results were collected, tabulated and statistically analysed 
using statistical package SPSS version 19. Descriptive sta-
tistics were used to infer results.

RESULTS
Our study completed over a period of eighteen months in-
volved 216 patients of premature canities. The youngest pa-
tient was 4 years old. The mean age of presentation was 17.2 
± 2.3 years and mean age of onset of premature graying was 
15.4 ±1.8 years.
Females predominated the study with male/female ratio of 
1:1.45 (88 males/ 128 females). Majority of the patients i.e 
116 (53.70%) were of urban background as compared to 100 
(46.29%) from rural background.Parental history of prema-
ture canites was present in 11 (5.09%) patients and siblings 
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were involved in 4 (1.85%). (Table-1)
70 (32.40%) out of a total 216 patients had hypothyroid thy-
roid profile. Family history of altered thyroid hormone levels 
was present in a total of 136 (62.96%) patients, all of which 
were hypothyroid. Among them 100 (46.29%) patients had 
deranged thyroid harmone levels in their mothers. Sisters 
gave similar involvement in 20 (9.25%) patients and fathers 
and brothers in 8 (3.70%) and 12 (5.55%)patients respective-
ly. 4 (1.85%) patients gave history of deranged thyroid func-
tion in their mothers as well as sisters. 44 (20.37%) patients 
had altered levels in themselves as well as in their mothers. 
(Table-2)

DISCUSSION
Our study involving patients of premature canities was a 
cross-sectional study completed over a period of eighteen 
months and involved 216 patients. The mean age of cases 
enrolled was17.2 ± 2.3 years and mean age of onset was 15.4 
± 1.8 years which was comparable to a study done by Fatemi 
et al (17.8 ±2years and 15.5±3.2years)4 and Ramesh et al 
(16.8yrs and 15yrs) on school children with premature can-
ities.11

Male:female ratio in our study was 1:1.45 which was more 
as compared to a study done by Ramesh et al who observed a 
M:F ratio of 1:1.1.11 Fatemi et al observed no sex difference.4

Parental history of premature canities was present in 5.09% 
of patients as compared to 42.6% in a study by Ramesh et al 
and siblings were involved in 1.85% as compared to 14.2% 
in a study by Ramesh et al.11

70 (32.40%) out of a total 216 patients had deranged thyroid 
profile but family history of deranged thyroid harmone levels 
was present in 140 (64.81%) patients.
We in our study observed increased prevalence of premature 
canities in females. Also involvement of thyroid was more 
in female relatives as compared to male ones. This can be 
explained by increased prevalance of both autoimmune and 
thyroid diseases in females.12-14

This study highlights the role of thyroid gland in pathogene-
sis of premature canities. This could represent a deleterious 
effect of autoimmunity or altered levels of thyroid harmone, 
on the melanocytes of hair follicles.
Association of premature canities with autoimmune diseases 
has been observed by Dawber et al also. He noted premature 
and early graying of hair to be a significant integumentary 
association of perinicous anaemia. 55% of patients with per-
inicous anaemia were found to develop graying of hair be-
fore 50 years as compared to only 30% in the control group.10

Leary et al, in a study also observed association of premature 
canities with disorders of thyroid.15 He noted higher percent-
age (36%) of patients with Graves' disease were affected by 
premature graying than control patients (25%); this finding 
however did not reach statistical significance (P= 0.14).
Higher incidence of deranged thyroid profile in first degree 
relatives as compared to cases themselves could represent 
inherited but hidden thyroid anomalies which will be diag-
nosed sooner or later. Researches have also shown genet-
ic-environmental networks and mechanisms underlying both 
thyroid abnormalities16 and premature canities,3-8 further ex-
plaining variable age of manifestation of thyroid abnormal-

ities in them.
Therefore patients complaining of premature graying should 
be screened for thyroid dysfunction as a rule and at regu-
lar intervals. On the other hand, studies have shown that the 
presence of premature graying in patients with known thy-
roid disorder, may warrant special consideration of risk fac-
tors for osteoporosis,17,18 necessitating a lower threshold for 
bone mineral density screening.
The limitation of our study was lack of controls in the study 
and high prevalance of hypothyroidism in our population 

Total patients 216
Mean age ±SD* 17.2±2.3 years
Range 4-25 years
Male/Female 1: 1.45
Rural/Urban 1: 1.16
Family History 15 (6.94%)

Table-1: Demographic profile

Relation Number Percentage
Self 70 32.40%
Mother 100 46.29%
Father 8 3.70%
Sister 20 9.25%
Brother 12 5.55%
Total first degree family 136 62.96%

Table-2: Involvement of thyroid gland in patient and his 
relations

Figure-1: Thyroid profile in cases
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Figure-2: Thyroid profile in first degree family
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from which the study group was derived.19 Anti- thyroid per-
oxidase (anti-TPO) if also done could authenticate role of 
autoimmunity as well as our findings.

CONCLUSION
Our study highlights the importance of screening for thy-
roid dysfunction in premature canities. Detection and thus 
replacement or correction of these disorders at an early age 
may prevent further progresssion of the disease. Further 
studies on a larger scale involving control group also, are 
required to confirm the findings noted.
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Prevalence of STI/RTI and HIV Infection in Patients Attending at 
STI/RTI Clinics in District Government Hospital, Anantapur, A.P
Nirmala1, Kommala Penchalaiah2, Jahnavi3, Pavani3
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ABSTRACT

Introduction: Prevalence of STDs is increasing in the world 
specially in the developing countries. Objective of the re-
search were a} To study Prevalence of sexually transmitted 
infections (STI) and reproductive tract infections (RTI) in pa-
tients attending STI clinic B} To study prevalence of HIV in 
these patients C} To study the trends of HIV and RTI/STI.
Material and method: Collected data from hospital since 3 
years which consists of symptoms, HIV prevalence, antenatal 
screening and condom usage etc.
Results: In Anantapur district percentage of patients attending 
to STI clinics, females 7888 (69.99%) when compared to male 
patients 3874 (32.0%). According to symptomatology major-
ity of female patients are suffering from vagino-cervical dis-
charge (39%) From the total Percentage of patients attending 
STI clinics 0.36% of patients are HIV positive.
Conclusion: STI is public health problem in the community 
as the disease is more of social disease than a medical disease

Keywords: Prevalence, Transgenders, HIV, Sexually trans-
mitted infections.

 
INTRODUCTION 
The prevalence of sexually transmitted infections is seen 
mostly in developing countries. They are caused mainly by 
bacterial, viral, protozal etc. The mode of transmission being 
through sexual contact.
During the past decade there is overwhelming evidence that 
both ulcerative and non-ulcerative STI promote HIV trans-
mission by augmenting HIV infection and susceptibility. It 
is currently estimated that India has 2–3 million individuals 
infected with HIV, and the primary mode of HIV transmis-
sion has been via heterosexual contact. 
The occurrence of HIV infection and STI’s are linked to 
high risk factors such as unprotected sex. The transmission 
of STI’s together with HIV infection can increase the viru-
lence of STI pathogens. Early diagnosis and treatment at an 
early stage can be less harmful to the individual. Social and 
cultural restraints especially among Indian women prevent 
them to get diagnosed and treated promptly.
The prevalence of HIV infection is 0.91% in India. However 
the prevalence is different in different regions of the country. 
The infection is more in the high risk population followed 
by the bridge population and least in the general popula-
tion. The high risk individuals include female sex workers, 
men having sex with men, and injectable drug abusers. The 
bridge population comprise the truck drivers who travel from 
place to place and transmit the infection from high risk to 
general population.
The rise in trend of HIV infection among patients attending 
the STI clinics has prompted us to analyze the situation. The 
number of cases of STI ‘s show an increase in trend despite 

the availability of diagnostic and treatment facilities. Early 
diagnosis and treatment can reverse the trend at the indi-
vidual level and at national level. To tackle the situation the 
government has taken steps to start the STI clinics at district 
level. Syndromic management to treat STI’s i.e., treatment 
based on signs and symptoms color coded kits are available 
to treat the condition. The syndromic management is one of 
the initiatives under NACO (National AIDS Control Organ-
ization). 
Given the synergistic transmission of STIs and HIV, the 
present study was undertaken to determine the prevalence 
of HIV infection among the patients attending to STI clinics 
in Government district hospital, Anantapur, Andhra Pradesh. 
India. Attempt has been made to find out the prevalence of 
sexually transmitted infections among the patients attending 
STI/RTI clinics at district hospital, Anantapur. 
Objectives of the research were to study Prevalence of sex-
ually transmitted infections (STI) and reproductive tract 
infections (RTI) in patients attending STI clinic, to study 
prevalence of HIV in these patients, to study the trends of 
HIV and RTI/STI and to assess ante-natal screening at STI 
Clinics.

MATERIAL AND METHODS
The present study has been carried out amongst the patients 
attending STI clinic of district hospital Anantapur. The pres-
ent study collected the data from hospitals for a period of 
three years from January 2013 to October 2015.
a. Inclusion Criteria: All patients between age groups 15 to 
49 (reproductive age group), who attended STD clinic were 
taken and those who were willing to participate after taking 
informed consent.
b. Exclusion criteria: All those not willing to participate in 
the study and patients of age groups less than 15 yrs and 
more than 49 yrs.
c. Methodology for data collection: History of patients was 
taken like name, age, sex, nature and duration of illness, HIV 
status poor usage of condoms, lack of knowledge regarding 
STIs and HIV infection. To detect for HIV status, patient’s 
blood sample was sent for HIV 1 and 2 antibodies by ELISA. 
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STATISTICAL ANALYSIS
Data was analyzed using descriptive statistics. Epi Info was 
used for analysis and presented in the form of tables and fig-
ures, wherever necessary. Chisquare test was applied to find 
any significant association with p valve<0.05 as significant

RESULTS 
In the present study percentage of patients attending to STI 
clinics, females 7888 (69.99%) when compared to male 
patients 3874 (32.0%). According to symptomatology, ma-
jority of female patients are suffering from vagino-cervical 
discharge (39% ) next most presenting symptom is lower ab-
dominal pain(10.3%).
The present study revealed there is decrease in total number 
of cases from 2013 to 2014.However there is no significant 
association between HIV status in the respective years.
About 32.1% of patients are from urban area and 28.2% 
from rural area.
From the total Percentage of patients attending STI clinics 
0.36% of patients are HIV positive.HIV prevalence is In the 
year 2013 is 0.45%, in 2014 is 0.43% and in 2015 is it is 
0.15%.
As observed the screening of ante-natal check ups year wise, 
percentage of patients screened are increasing in 2013 it is 
5143, In 2014 it is 7036 and in 2015 it is less because we had 
data till October of 2015.
From the above figure it is noted that condom usage is in-
creasing from 2013, which indicates the role of STI clinics 
in the country.

DISCUSSION
In Anantapur district percentage of patients attending to STI 
clinics, females 7888 (69.99%) when compared to male pa-
tients 3874 (32.0%). The difference may be due to ante natal 
women screening.
According to symptomatology, majority of female patients 
are suffering from vagino-cervical discharge (39%) next 
most presenting symptom is lower abdominal pain (10.3%). 
The present study findings were similar to Mishra et al, Kore 
et al Nandan D et al studies

Symptoms Number Percentage
Vagino cervical discharge 2793 39
Genital ulcer 520 7.25
Lower abdominal pain 743 10.37
Urethral discharge 463 6.46
Anorectal discharge 49 0.68
Inguinal bubo 2 0.02
Scrotal swelling 84 1.17
Warts 42 0.58
Others 910 12.7
Table-1: Distribution of patients according to symptomatology

HIV status 2013 2014 Total
Positive 16 22 38
Negative 3506 5038 8544
Total 3522 5060 8582
 Chi square valve-0.018, P valve- 0.8935 (not significant).
Table-2: Distribution of patients according to HIV prevalence

Urban Rural Not specified

32.1%  
39.7%  

28.2%
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Figure-1: Distribution of patients according to location

Figure-2: Time trend chart of HIV prevalence.

Figure-3: Time trend chart of ANC check-ups.

Figure-4: Time trend chart of Condom usage

From the total Percentage of patients attending STI clinics 
0.36% of patients are HIV positive. HIV prevalence is In 
the year 2013 is 0.45%, in 2014 is 0.43% and in 2015 is it 
is 0.15%.As we look into HIV prevalence it is gradually de-
creasing denoted by STI clinics performance like increase of 
condom usage and counselling which are statistically tested. 
This is also one of the Performance indicator of STI clinics. 
Overall we can say role of STI/RTI clinics in HIV prevalence 
is crucial.



Nirmala et al. Prevalence of STI/RTI and HIV Infection in Patients

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

695

CONCLUSION
It can be concluded from the above study that STI is public 
health problem in the community as the disease is more of 
social disease than a medical disease. Thus STI prevention 
efforts are critical and should be a high priority for policy 
makers. 

RECOMMENDATIONS
1. Strengthening of STI Clinics in the country by providing 

drugs, and laboratory support for diagnosis and treat-
ment. 

2.  Increasing the demand through IEC and NGOs.
3.  Promote IEC activities for the prevention of transmis-

sion of STD and HIV infection.
4.  Sensitization of the community about the problems re-

lated to RTI/STI for early detection and treatment 
5.  Provision of trained lady medical officer in diagnosis 

and treatment of asymptomatic RTI/STI in MCH clinics.
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Oral Pyogenic Granuloma an Unusually Large Lesion - A Case 
Report with Review of Literature
Elavarasi Pandian1, Chaya M David2, Mahesh D R3, Sivasankari P4

CASE REPORT

ABSTRACT

Introduction: Pyogenic Granuloma is a relatively common, 
tumor like, exuberant tissue growth in the oral cavity, which 
occurs in response to localized irritation or trauma. The 
growth is prone to haemorrhage, even with minor trauma and 
does not produce purulent secretion. It can occur at any age, 
but most frequently affects young adults. The maxillary facial 
gingiva is more frequently involved. 
Case report: We report here a case of pyogenic granuloma of 
the left mandibular posterior gingiva, present since a month 
in a 53 year old female patient and the case was managed by 
surgical intervention.
Conclusion: Pyogenic granuloma is thought to occur in re-
sponse to various stimuli such as low grade local irritation, 
traumatic injury or due to hormonal factors. The correct diag-
nosis with careful management of the lesion by surgical ex-
cision along with eradication of local irritants would help to 
prevent the recurrence of this benign lesion. 

Keywords: Gingiva, Inflammatory hyperplasia, Maxilla, Py-
ogenic Granuloma, Surgical excision

INTRODUCTION
Presence of soft tissue enlargements in the oral cavity is 
often creates a diagnostic challenge, because of the many 
groups of pathologic processes causing such lesions. Pyo-
genic granuloma (PG) is one such common entity manifest-
ing as a soft tissue enlargement in the oral cavity. In 1904, 
Hartzell introduced the term “Pyogenic Granuloma” and has 
been referred by a variety of other names such as pregnancy 
tumor, vascular epulis, granuloma pediculatum benignum, 
benign vascular tumor and Crocker and Hartzell's disease. 
The name pyogenic granuloma is a misnomer since histo-
logically the condition is not associated with the presence of 
pus or a granuloma.1

The etiology of the lesion is not well known, though it was 
originally believed to be a botryomycotic infection.2 PG is 
thought to be a non neoplastic growth of the oral cavity oc-
curing in response to various stimuli such as low grade lo-
cal irritation, traumatic injury or due to hormonal factors. It 
predominantly occurs in the second decade of life in young 
females, possibly because of the vascular effects of female 
hormones.2 Site of occurrence of PG is mostly in the gingiva 
followed by lips, tongue, buccal mucosa and palate. It usual-
ly appears as a localized lump with a sessile or pedunculated 
base and has smooth or lobulated surface with a deep red or 
purple color. Since it is a vascularized lesion which tends to 
bleed even after minor form of injury or stimulus.3

We report a case of pyogenic granuloma which was pres-
ent at the left mandibular posterior gingival region and 
was causing swelling and discomfort to the patient since a  
month.

CASE REPORT
A 53 year old female patient presented to the Department 
of Oral medicine and Radiology with a chief complaint of 
swelling on gums at the left lower back region of the jaw 
since a month. On eliciting history she was apparently al-
right a month back following which she noticed a small 
growth in left lower back gingival region. Initially the growth 
was small in size and associated with pain which was mild 
and intermittent. The growth progressively increased and 
reached upto present size causing difficulty in brushing and 
mastication. Patient had visited a local dentist for the same, 
there she was prescribed medications (Tab.Augmentin, Tab.
Metrogyl, Tab.Ibugesic). Patient was advised blood inves-
tigation, panoramic radiograph and also advised to get the 
tooth removed by the dentist. When she reported to us there 
was mild pain. No history of any similar swelling elsewhere 
in the body was reported. 
Her medical history was non contributory and all vital signs 
were within normal limits. On extra oral examination, a dif-
fuse swelling was seen near the left posterior body of the 
mandible approximately measuring about 3.5 X 2 cm (Fig-
ure 1). Extending anteroposteriorly 1 cm away from the cor-
ner of mouth to 3.5cm posterior, superoinferiorly from the 
line joining corner of mouth to tragus and extending up to 
inferior border of mandible. Skin over the swelling appeared 
normal and surrounding skin appeared normal, it was non 
tender and firm in consistency.
On Intraoral examination, a solitary pinkish red growth was 
seen on left mandibular posterior gingiva and vestibular re-
gion irt 36,37,38 approximately 3.5 X 2.5 cm in size, oval in 
shape (Figure 2). Extending anteroposteriorly from mesial of 
36 to distal of 38 and superiorly from the marginal gingiva of 
36,37,38 with involvement of interdental, attached gingiva, 
inferiorly extending up to the depth of buccal vestibule. The 
growth had a pedunculated base. The overlying mucosa was 
erythematous superiorly and covered with slough in anterior 
region. The surface of the growth appeared smooth with in-
dentations of buccal surface of upper teeth in medial aspect 
of growth. The growth was non tender, firm in consistency, 
no bleeding on manipulation and overlying slough was part-
ly scrapable. Oral hygiene was poor with calculus and stains. 
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Grade III mobility of 38. Based on the history and clinical 
appearance a provisional diagnosis of pyogenic granuloma 
was made. The differential diagnosis of peripheral ossifying 
fibroma, peripheral giant cell granuloma and fibroma were 
considered.
Intraoral periapical radiograph (Figure 3), showed severe 
dental caries in cervical third of crown extending to mesial 
root surface with severe interdental bone loss wrt 38. Man-
dibular cross sectional Occlusal radiograph did not show the 
expansion of bony plates. Apart from these radiographs Pan-
oramic radiograph was taken and showed generalized mod-
erate periodontitis.
The routine blood investigation was done and found to be 
within normal limits. The need for surgical excision was ex-
plained to the patient. A complete surgical excision of the le-
sion was done under local anaesthesia (Figure 4) along with 
extraction of 38. The excised lesion was sent for the histo-
pathological examination. Patient was recalled after 1 week 
for review and no complaints were reported. The healing was 
satisfactory. 
Histopathological examination showed (Figure 5) ulcerated 
parakeratinized stratified squamous epithelium with fibrop-
urulent membrane. The connective tissue showed numerous 
small and large blood vessels lined by endothelial cells with 
extravasated RBCs and dense collagen fibre bundles ar-
ranged haphazardly. Focal collections of inflammatory cells 
consisting predominantly of lymphocytes were also seen. 
There was no evidence of malignancy. Hence on the basis 

Figure-3: IOPA shows Severe dental caries and bone loss

Figure-4: Biopsy Specimen

Figure-5: Histopathology of specimen shows various sized blood 
vessels with chronic inflammation (40X)

Figure-6: Post operative site after 6 months

Figure-1: Patient presented with extraoral swelling in Left posteri-
or body of the mandible

Figure-2: Pre operative lesion

of clinical and histopathological findings we confirmed the 
diagnosis to be a case of pyogenic granuloma.

DISCUSSION
Pyogenic granuloma is an inflammatory hyperplasia affect-
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ing the oral mucosa, as a result of an exaggerated localized 
connective tissue reaction to a minor injury or irritation.4. 
Various studies have shown that precipitating factors could 
be calculus, nonspecific infection, over hanging restorations, 
foreign material within the gingival crevice, Aberrant tooth 
development, occlusal interferences, Immunosuppressive 
drugs such as cyclosporine.5

Oral pyogenic granuloma can occur at any age, but are more 
frequently encountered in females in their second decade due 
to the increased levels of circulating hormones estrogen and 
progesterone. Bhaskar and Jacoway in 1966 demonstrated 
the presence of gram positive and gram negative bacilli in 
the superficial areas of the ulcerated form of PG, rather than 
non ulcerated form suggesting that these organisms could be 
contaminants from the oral cavity. The lesion in our patient 
was ulcerated in anterior aspect. The clinical appearance of 
PG varies as an elevated, smooth or exophytic, sessile or 
pedunculated growth with ulcerations and covered by yel-
low fibrinous membrane.6 The color varies from red, reddish 
purple to pink depending on the vascularity of the growth. 
Besides the gingiva it is also noticed on the lips, tongue or 
buccal mucosa, affecting the maxilla more than mandible, 
the anterior region rather than the posterior with buccal sur-
faces being affected more than the lingual surfaces.6 The size 
varies from a few millimeters to several centimeters, rarely 
exceeding 2.5cm7 usually slow growing but at times it grows 
rapidly. The case presented here showed a large asympto-
matic rapidly growing lesion within 1 month (2.5 X 3.4 X 
2.4 cm).
The radiographic findings are usually absent. However, lo-
calized alveolar bone resorption may be seen in large and 
long standing gingival tumors, in the present case, there was 
severe interdental bone loss noted between 37 and 38.
Histologically, PG is covered with parakeratinized or non 
keratinized stratified squamous epithelium. This is classified 
into two types such as the Lobular Capillary Hemangioma 
(LCH) and non-LCH type.6,7 The LCH type has proliferat-
ing blood vessels organized in lobular aggregates, no spe-
cific changes such as edema, capillary dilatation or inflam-
matory granulation are noted. The non-LCH type consists 
of a vascular core resembling granulation tissue with small 
foci of fibrous tissue. Regezi et al found a strong activity 
of angiogenesis in PG by demonstrating prominent capil-
lary growth in the hyperplastic granulation tissue. Yuan et 
al8 found imbalance between the angiogenesis enhancers 
vascular endothelial growth factor (VEGF), basic fibroblast 
growth factor (bFGF) and angiogenesis inhibitors angiosta-
tin and thrombospondin-1. Vascular morphogenesis factors 
Tie-2, Angiopoietin 2, Ephrin B2 and Ephrin were found to 
be up-regulated in Oral PG.
We considered various differential diagnosis for PG which 
includes peripheral giant cell granuloma, peripheral ossi-
fying fibroma, metastatic cancer, hemangioma, pregnancy 
tumor, conventional granulation tissue hyperplasia, Kapo-
si's sarcoma, bacillary angiomatosis, angiosarcoma and non 
Hodgkin's lymphoma.9 
Peripheral giant cell granuloma (PGCG) is an exophytic 
lesion that is seen exclusively in the gingiva and is clini-
cally similar to PG, but PGCG is more often bluish-purple 

compared to the bright red of a typical PG. PGCG is more 
likely to occur in sites where irritation or trauma is present 
and can cause bone resorption, and also histologically shows 
presence of multinucleated giant cells. Peripheral ossifying 
fibroma also occurs exclusively on the gingiva with minimal 
vascular component unlike a PG. Metastatic tumor is more 
common in older age group and the attached gingiva is the 
most commonly affected soft tissue site followed by tongue. 
Clinically they resemble reactive or hyperplastic lesions 
such as PG, but microscopically they usually resemble the 
tumor of origin which is distant from the metastatic lesion 
seen in the oral cavity.
One important differential diagnosis of PG is hemangioma 
which is a developmental disorder, but smaller lesions are 
distinguished from PG by diascopy test. The diagnosis of 
pregnancy tumor is based on the history and the apparent 
influence of the female sex hormones. Conventional granu-
lation tissue is another differential diagnosis should be con-
sidered. Despite the close relation between them, PG shows 
clinically different behaviour, such as rapid growth, multiple 
occurence and frequent recurrence from those as in granu-
lation tissue. PG is distinguished from Kaposi's sarcoma in 
AIDS due to the proliferation of dysplastic spindle cells, vas-
cular clefts, extravasated erythrocytes and intracellular hya-
line bodies none of these findings are seen in histopathology 
of PG.
Bacillary angiomatosis, also AIDS-related, shows dense, ex-
tracellular deposit of pale hematoxyphilic granular material 
representing masses of bacilli that stain positive with Warthin 
-Ostarry stain. PG can be distinguished from angiosarco-
ma by its lobular growth pattern, well-formed vessels and 
cytologically bland endothelial cells. Primary site for Non 
Hodgkin's Lymphoma (NHL) in head and neck region are 
Waldeyer's ring, paranasal sinuses, salivary glands, the oral 
cavity and larynx. The most common clinical appearance 
of NHL in the mouth is a non-healing, painless ulceration 
mainly involve palate and mandible. Clinical appearance of 
gingival NHL is found to be an asymptomatic gingival en-
largement or mass resembling a PG. But histologically NHL 
can be differentiated from PG by presence of proliferation of 
lymphoblastic appearing cells with varying degrees of dif-
ferentiation.
Treatment of PG involves a complete surgical excision. After 
surgical excision of gingival lesions, curettage of underlying 
tissue is recommended. Various other treatment modalities 
such as use of Nd: YAG laser, carbon dioxide laser, flash 
lamp dye laser, cryosurgery, electrodessication, sodium tet-
radecyl sulfate sclerotherapy and use of intralesional steroids 
have been used by various clinicians.7 Sandhu M et al10 re-
ported the use of Nd:YAG laser for PG treatment over CO2, 
flash lamp dye laser because of lower risk of bleeding and 
superior coagulation characteristics. Sodium tetradecyl sul-
phate sclerotherapy successfully offers a better alternative 
than excision because of its simplicity and lack of scarring, 
even though multiple treatment sessions are required.7 In the 
present case, complete surgical excision was done along with 
extraction of 38, there was no scar formation and patient was 
satisfied with the outcome.
Recurrence of pyogenic granuloma after excision is a known 
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complication but can be prevented. The recurrence rate for 
pyogenic granuloma is said to be 16% of the treated lesions 
and so re-excision of such lesions might be necessary.7 Re-
currence is believed to result from incomplete excision, 
failure to remove etiological factor or reinjury of the area. 
The end of pregnancy often brings considerable shrinkage of 
pregnancy associated PG, but residual lesion may need to be 
excised. In our case patient was followed up for a period of 
6 months and there has been no recurrence so far (Figure 6).

CONCLUSION
Pyogenic granuloma is a common and well known lesion. 
With this case report it can be concluded that the combina-
tions of various etiological factors might have caused the 
inflammatory tissue to cross the threshold from regular gin-
givitis to granuloma formation. The lesion was painless as 
nerves do not proliferate within the reactive hyperplastic tis-
sue and PG is usually do not attain unusually large size like 
our case. Considering these characteristics, PG can be ade-
quately treated with correct diagnosis and proper treatment. 
A careful management of the lesion also helps to prevent the 
recurrence of this benign lesion. 
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Comparative Study of Rocuronium Bromide and Succinylcholine 
Chloride for Endotracheal Intubation During General Anesthesia
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Rocuronium has a rapid onset of neuromuscu-
lar blockade like succinylcholine without the latter’s adverse 
effects and can substitute succinylcholine. Aim is to compare 
intubating conditions and haemodynamic effects of rocuroni-
um bromide and succinylcholine chloride.
Material and Method: It was a prospective, randomized, 
double blind study. Methods: Sixty patients were divided into 
two groups. Group I (n =30) was intubated with rocuronium 
bromide 1.2 mg kg-1 and Group II (n = 30) received succi-
nylcholine chloride 1.5 mg kg-1. The intubating condition was 
graded using score adopted by Cooper et al. Statistical tests 
used were analysis of variance (ANOVA), Chi-Square test.
Results: In Group I the mean onset time was 76.09 seconds 
and in Group II the mean onset time was 56.13 seconds. In 
group I, 28 patients out of 30 had excellent intubating con-
ditions with 2 patients having good intubating conditions. In 
group II patients, 27 patients had excellent intubating condi-
tions with 3 patients having good intubating conditions. The 
mean duration of action in group I was 66.79 minutes and 
group II was 5.83 minutes.
Conclusion: Our study showed that intubating conditions 
and onset time of rocuronium 1.2 mg/kg were comparable to 
those with succinylcholine 1.5 mg/kg. Rocuronium may be a 
suitable alternative for succinylcholine during rapid sequence 
induction of anesthesia.

Key words: Intubating conditions, onset time, rocuronium, 
succinylcholine

INTRODUCTION 
Suxamethonium has always been a drug of choice to facili-
tate endotracheal intubation due to its distinct advantages.1-5 
However the drug has deleterious side effects which evoked 
a quest to search an ideal muscle relaxant. Rocuronium 
(org 9426), a new nondepolarising aminosteroidal muscle 
relaxant is chemically 2-morpholino, 3-desacetyl, 16-N-al-
lylpyrrolidino derivative of vecuronium, differing from it at 
3 positions on steroid nucleus. It has the onset time com-
parable to succinylcholine6,10 and offers good to excellent 
intubation conditions, as rapidly as suxamethonium. It is 
devoid of side effects that are commonly seen with succi-
nylcholine.By virtue of this property it can be safely used 
for rapid sequence induction whenever suxamethonium is 
contraindicated. The present study was undertaken to evalu-
ate whether the nondepolarising muscle relaxant rocuronium 
bromide can be a substitute for succinylcholine chloride for 
endotracheal intubation. 
Aim of the study was to study intubating conditions and hae-
modynamic effects after administration of Rocuronium bro-
mide and succinylcholine chloride.
Objectives of the research were to compare the intubating 

conditions of rocuronium bromide and succinylcholine chlo-
ride at 60 seconds, to study the onset time of rocuronium 
bromide and succinylcholine chloride and to study the hae-
modynamic effects during laryngoscopy and intubation, us-
ing the above drugs and comparing them. 

MATERIALS AND METHODS
After obtaining institutional and Ethical committee clear-
ance, sixty adult patients of ASA grade I and II of either sex 
in the age group of 18-50 years requiring intubation for var-
ious surgeries were selected and were randomly divided into 
two groups
Group I received 1.2mg/kg of rocuronium bromide intrave-
nously to facilitate endotracheal intubation.
Group II received 1.5 mg/kg of succinylcholine intravenous-
ly to facilitate endotracheal intubation.
Inclusion criteria: ASA Grade 1 and 2 patients of both the 
sexes posted for various elective surgeries under general an-
aesthesia in age group of 18-50 yrs with mallampati Grade 
1 and 2 
Exclusion criteria: Airway abnormalities and past history of 
difficult intubation, Pregnancy, Obesity and Neuromuscular 
disorders, Cardiac, Hepatic and Renal disease, Medication 
with drugs that interact with neuromuscular transmission 
viz Aminoglycosides, Calcium channel blockers, History 
of drug allergy, Mallampati grading III and above, Patients 
without consent, Emergency surgeries. 
A thorough pre anaesthetic evaluation was done a day before 
surgery and all the necessary investigations were done. Tab 
Alprazolam 5 µg/kg and Tab Ranitidine150 mg was given 
to all patients on the night before the surgery. Patients were 
maintained nil by mouth for about 8 hrs prior to the surgery.
On the day of surgery, in pre operative room, an 18 G iv 
cannula was inserted. Baseline heart rate(HR), systolic blood 
pressure (BP), diastolic BP, mean arterial pressure,SpO2 was 
measured. On shifting to operation room, multiparameter 
monitor was connected which included noninvasive blood 
pressure (NIBP), pulseoximeter and electrocardiogram 
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(ECG). Neuromuscular monitoring was done with neuro-
muscular monitor. Neuromuscular electrodes were placed 
along the ulnar aspect of the distal forearm. IV fentanyl 1µg/
kg and midazolam 0.05 mg/kg iv was given to all patient 
5 minutes prior to the administration of induction agent. 
All the patients were preoxygenated with 100% oxygen for 
three minutes and were induced with iv thiopentone 5mg/
kg. After induction height of single twitch response to su-
pramaximal stimulus was determined with neuromuscular  
monitor.

In Group I iv rocuronium 1.2 mg/kg. 
In Group II iv succinylcholine 1.5 mg/kg.

Neuromuscular monitoring was done immediately after the 
injection of neuromuscular blocking drug. Nerve stimulator 
delivered supramaximal single twitch stimulus after every 6 
second. Intubation was attempted at 60 seconds and the intu-
bating condition was graded using score adopted by Cooper 
et al (1992).The time interval from injection of the neuro-
muscular blocking drug to the caesation of visible motor 
response of adductor pollices to single twitch nerve stimula-
tion of ulnar nerve was recorded. 
Intubation score based on the scale adopted by Cooper et al 
(1992 as shown in Table 1.
Haemodynamic parameters ie.pulse rate,systolic blood pres-
sure (SBP), diastolic blood pressure (DBP), mean arterial 
pressure (MAP), continuous ECG and SPo2 was recorded 
after giving premedication, before intubation,immediate-
ly after intubation and every 2 mins for 15 mins and every 
15 mins uptil the surgery is completed. The patients were 

ventilated with 100% oxygen with intermittent positive pres-
sure ventilation on mask. Patient was intubated with proper 
sized endotracheal tube and anesthesia was proceeded with 
O2, N2O, isoflurane 0.5% and further doses of muscle relax-
ant. After completion of surgery, reversal of neuromuscular 
blockade was done with iv neostigmine 0.05 mg kg-1 and 
iv glycopyrrolate 0.01 mg/kg. After satisfactory recovery, 
patients were extubated. Post operatively all vital data i.e. 
pulse rate, blood pressure, respiratory rate was monitored, 
and patient was observed for nausea, vomiting, brady-
cardia, tachycardia, hypotension, respiratory obstruction. 
The haemodynamic parameters in the present study were 
compared statistically using p value obtained from student  
t-test.

RESULT
The gender wise and weight wise distribution of patients in 
both groups were comparable.

Comparison of onset time
The age distribution of the patients in Group I: the mean age 
was 34.87 years. and in Group II was 33.50 years. 
Onset time of the drug was taken as a time interval from ad-
ministration of the neuromuscular blocking drug to the ces-
sation of visible motor response of adductor pollicis muscle 
to single twitch nerve stimulation of ulnar nerve. The results 
were as depicted in Table 2. In Group I the mean onset time 
was 76.09±9.15 seconds and in Group II the mean onset time 
was 56.13±3.76 seconds. p<0.0001, a significant difference 
was present.

Intubating conditions
The Table 3 shows the intubating conditions in both the 
groups based on score adopted by Cooper et al (1992). 
Group I patients who received rocuronium 1.2 mg/kg body 
weight, 28 patients out of 30 had excellent intubating condi-
tions with 2 patients having good intubating conditions. In 
group II patients, who received succinylcholine 1.5 mg/kg 
body weight, 27 patients had excellent intubating conditions 
with 3 patients having good intubating conditions

Clinical duration of action of two groups
Clinical duration of action was taken as the time between 
the administration of neuromuscular blocking drug and first 
attempt at respiration. As shown in the Table 4, the clinical 
duration of action of rocuronium (1.2mg/kg body wt) ranged 
from 60 to 75 minutes with mean duration of 66.79± 3.38 
minutes. The clinical duration of action of succinylcholine 
(1-5mg/kg body wt) ranged from 4 to 8 minutes with mean 
duration of 5.83± 1.06 minutes. p<0.0001 very highly signif-
icant difference was observed.

Score Jaw relaxation (laryngoscopy) Vocal cords Response to intubation
0 Poor Closed Severe coughing or bucking
1 Minimal (difficult) Closing Mild coughing
2 Moderate (fair) Moving Slight diaphragmatic movement
3 Good (easy) Open none
Total score of 8-9 =Excellent 6-7= Good 3-5=Fair 0-2=Poor

Table-1: Cooper intubation scale

Onset time (seconds) Group I (n = 30) Group II (n = 30)
41-50 0 2
51-60 1 26
61-70 12 2
71-80 5 0
81-90 12 0
Mean ± SD 76.09 ± 9.15 56.13 ± 3.76
Range 60-89 48-62
p<0.0001, a significant difference was present

Table-2: Comparison of onset time

Group I 
(n =30)

% Group II 
(n = 30)

%

Excellent 28 94% 27 90%
Good 2 6% 3 10%
Fair - - - -
Poor - - - -

Table-3: Comparison of intubating conditions of two 
groups
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DISCUSSION
Rapid and safe endotracheal intubation is of paramount im-
portance in practice of general anaesthesia.Securing patients 
airway smoothly and quickly, minimises the chances of re-
gurgitation and aspiration of gastric contents. The ease with 
which endotracheal intubation is performed depends upon 
the degree of muscle relaxation and depth of anaesthesia. 
Succinylcholine chloride introduced in 1951 was unparal-
leled in terms of its onset and duration of action. The type of 
relaxation obtained with this drug was so good that even to-
day it is used as a gold standard and other drugs are compared 
with it. But with time the adverse effects of Succinylcholine 
chloride, like bradycardia, nodal and junctional rhythms, rise 
in intraocular, intracranial pressure were observed and de-
velopment of Phase 2 block after large dose or continuous 
infusion, also duration of succinylcholine was prolonged in 
patients with pseudocholineestrase deficiency. Rocuronium 
is the first nondepolarizing muscle relaxant having an on-
set time as short as that of succinylcholine without adverse 
side effects. The speed of onset is inversely proportional to 
the potency of nondepolarizing neuromuscular blockers. 
Rocuronium has a molar potency of ED95 0.54µM/kg, that 
is about 13% that of the vecuronium and only 9% of cisa-
tracurium.Intubating dose; The dose of relaxant needed for 
endotracheal intubation is usually employed in multiples of 
ED95 dose. The ED95 of Rocuronium is 0.3 mg/kg body 
weight. In the present study the dose used is four times the 
ED95 i.e. 1.2 mg/kg body weight. It has been shown to 
provide good to excellent intubating condition at 60 sec by 
Kusuma Parikh.11 (2014) The goal of general anaesthesia is 
securing airway non traumatically at the earliest i.e. with-
in 60 sec. The time for intubation can be determined either 
by neuromuscular monitoring or by clinical methods. In this 
study we chose to measure both single twitch response and 
intubation score to combine reproducible quantitative crite-
ria with qualitative clinical criteria as employed in studies by 
Aparna Shukla12 et al. In the present study a clinical criteri-
on were used for scaling intubating condition at 60 sec and 
along with onset time defined as cessation of visual response 
of adductor pollices muscle to single twitch nerve stimulus 
of 1 Hz was also recorded.
Comparison of the intubating conditions with succinylcho-
line chloride 1.5 mg kg-1 at 60 seconds with other study are 
shown in Table 5. It was noted that with succinylcholine 1.5 
mg/kg body weight, Aparna Shukla12 et al have obtained 
excellent intubating condition in 95%. In the present study 
succinylcholine 1.5 mg/kg body weight produced excellent 
intubating conditions in 94% (n=30) of cases which is com-
parable with that of Aparna Shukla12 et al (2004).
Comparison of onset time with rocuronium bromide and suc-
cinylcholine in various authors and present study is shown in 
Table 6 With rocuronium bromide 1.2mg/kg body wt, Apar-
na Shukla12 et al (2004) noted onset time of 80±5sec,Kusuma 
Parikh11 et al (2014) noted onset time of 76 ± 10sec.In our 
study, the minimum onset time was 60 sec and maximum on-
set time was 89 sec and mean onset time was 76±9 seconds 
which is consistent with the studies of Aparna Shukla12 et 
al and Kusuma Parikh11 et al. The onset time with succinyl-
choline 1.5mg/kg body wt in present study was 56±3.7sec 

which was comparable with the studies of Aparna Shukla12 
et al 46 ± 5sec and Kusuma Parikh11 et al 46 ± 5sec. Thus 
we can conclude that the onset time of rocuronium (1.2mg/
kg body weight) is shorter than that of other nondepolarizing 
muscle relaxant and is comparable to that of succinylcholine 
(1.5mg/kg body weight). The various authors who have stud-
ied rocuronium bromide and succinylcholine chloride have 
utilized the recovery of twitch height to 25% of baseline as 
the clinical duration of action. However in the present study 
the time between the administration of neuromuscular block-
ing drug and first attempt at respiration was taken as the clin-
ical duration of action.
Duration of action of rocuronium bromide in various authors 
and present study is shown in Table 7 With rocuronium bro-
mide 1.2 mg /kg body weight, Toni Magorian13 et al. (1993) 
noted a clinical duration of action of 73 ± 32 minutes and C. 
Wright14 et al. (1994) noted clinical duration of 67 ± 25 min-
ute.In the present study, the minimum duration of action for 
rocuronium bromide 1.2 mg/ kg was 60 minutes, maximum 
duration was 75 minutes with a mean of 66.79 ± 3.38 min-
utes which was consistent with studies of Toni Magorian13 et 
al. (1993) and C. Wright et al.14 (1994). 
Duration of action of succinylcholine chloride in various au-
thors and present study is shown in Table 8, The clinical du-
ration of action of succinylcholine chloride 1.5 mg/kg body 
weight in the present study was found to range between a min-
imum of 4 minutes to a maximum of 8 minutes with a mean 
duration of action of 5.83 ± 1.06 minutes which was consistent 
with studies of J Aleksandra15 et al 1998 (5.8 ± 3.3).

Duration (minutes) Group I (n = 30) Group II (n = 30)
Mean ± SD 66.79 ± 3.38 5.83 ± 1.06
Range 60-75 4-8
p<0.0001 very highly significant difference.

Table-4: Comparision of clinical duration of action

Authors Excellent Good Fair Poor
Aparna Shukla
et al(2004) (n=20)

19(95%) 1(5%) _ _

Present study (n= 30) 28 (94%) 2(6%) _ _
Table-5: Comparison of the intubating conditions with succi-

nylcholine chloride at 60 seconds

Authors Onset time 
(secs)

Group I

Onset time 
(secs)

Group II
Aparna Shukla et al (2004) 80 ± 5 46 ± 4
Kusuma Parikh et al (2014) 76 ± 10 46 ± 5
Present study (N=30) 76±9 56±3.7
Table-6: Comparison of onset time with rocuronium bromide 

and succinylcholine

Authors Duration of action (minutes)
Group I

Tony Magorian et al (1993) 73 ± 32 
C. Wright et al(1994) 67 ± 25
Present study (n=30) 66.79 ± 3.38
Table-7: Duration of action of rocuronium bromide in various 

authors and present study
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Comparison of intubating conditions with rocuronium bro-
mide 1.2 mg kg-1 body weight with other study is shown in 
Table 9. In our study, we found that intubating conditions 
were considered excellent or good in most patients in both 
groups. The reason for a good, rather than an excellent, score 
was usually vocal cord movement. Thus we can conclude 
that intubating conditions with rocuronium 1.2mg/kg are 
comparable with that of succinylcholine 1.5mg/kg at 60 sec-
ondsThe various authors have taken the onset time as time 
between administration of neuromuscular blocking drug and 
maximum twitch depression. In present study time interval 
from administration of neuromuscular blocking drug to ces-
sation of visible motor response of adductor pollicis to single 
twitch ulnar nerve stimulation of 1 Hz was taken.

CONCLUSION 
Rocuronium bromide is a safe alternative to succinylcho-
line chloride for rapid sequence induction in adult patients 
in situations where succinylcholine is contraindicated and in 
whom there is no anticipated difficult airway. Rocuronium 
bromide 1.2 mg kg-1 body weight produces good to excellent 
intubating conditions in all the patients at 60 seconds with 
mean onset time of 76.09±9.15 seconds as compared with iv 
succinylcholine (1.5 mg kg-1) 56.13±3.76 seconds The pro-
longed clinical duration of action with rocuronium 1.2mg/kg 
body weight (66 minutes) may be a disadvantage but this can 
be overcome with the advent of sugammadex in near future. 
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Authors Duration of action (minutes)
Group II

J Aleksandra et al (1998) 5.8 ± 3.3
Present study (n=30) 5.83 ± 1.06

Table-8: Duration of action of succinylcholine chloride in 
various authors and present study

Authors Excellent Good Fair Poor
Aleksandra J et al. 
1998 (n=13)

7 (54%) 5 (40%) 1 (6%) _

Present study  
(n = 30)

27 (90%) 3(10%) _ _

Table-9: Comparison of the intubating conditions with rocuro-
nium bromide at 60 seconds
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ABSTRACT

Introduction: Hypothyroidism is the most common form of 
endocrine abnormality resulting from the deficiency of thy-
roid hormones or from their impaired activity. Different elec-
trolyte disorders in association with thyroid dysfunction were 
observed in the literature. The effect of thyroid hormones on 
minerals has not been well established and the underlying 
mechanism is not well understood too. So, the present study 
was undertaken to assess the alterations in the levels of serum 
calcium, sodium, potassium and chlorides and to correlate 
these minerals with TSH in hypothyroidism. 
Materials and methods: A case control study is taken up on 
40 subjects with hypothyroidism and 40 apparently normal 
healthy subjects. Venous blood sample is collected from all 
the subjects. Serum TSH, calcium, sodium, potassium and 
chlorides are estimated in all the subjects. 
Results: A significant decrease in serum calcium, sodium 
and potassium is observed in cases in comparison to controls 
(p<0.0001). A significant increase in serum chlorides is ob-
served in cases (p=0.03) compared to controls. When correlat-
ed with TSH, serum calcium, sodium, potassium and chlorides 
showed negative correlation in subjects with hypothyroidism. 
Conclusion: The present study indicates the profound influ-
ence of thyroid hormones on serum electrolytes. This study 
concludes that serum calcium, sodium and potassium levels 
are decreased whereas serum chloride levels are increased in 
hypothyroidism in comparison to euthyroid subjects. We sug-
gest that hypothyroid patients should be regularly monitored 
for serum electrolytes. Monitoring of these parameters in hy-
pothyroidism will be of great help in its management.

Keywords: Calcium, Chlorides, Hypothyroidism, Potassium, 
Sodium, Thyroid Stimulating Hormone (TSH).

INTRODUCTION
Thyroid hormone is a central regulator of body haemody-
namics, thermal regulation and metabolism. Profound in-
fluence of thyroid hormones is observed on renal haemody-
namics, glomerular filtration, renin-angiotensin aldosterone 
system and electrolyte handling.1 Hypothyroidism is the 
most common form of thyroid dysfunction resulting from 
the deficiency of thyroid hormones or from their impaired 
activity. Different electrolyte disorders in association with 
thyroid dysfunction were observed in the literature.2

Thyroid hormones by stimulating bone resorption directly 
increase serum calcium and serum phosphorus concentra-
tions. The decrease in the bone resorpting hormone in hy-
pothyroidism leads to hypocalcemia.3 Enhanced renal water 
retention mediated by vasopressin was a consequence of 
hypothyroidism.2 Thyroid hormones regulate the activity of 
sodium-potassium pumps in most of the tissues. Studies re-
vealed that hypothyroidism is associated with hyponatrem-

ia.4-6 Impaired urinary dilution capacity due to non-osmotic 
release of vasopressin as well as increased urinary sodium 
loss would be the major mechanism for hypothyroid induced 
hyponatremia.7 Hyperkalemia and hyperchloremia were also 
observed in hypothyroid patients.8

Indian patients are different from western patients from bone 
mineral homeostasis point of view. On one hand, thyroid dis-
orders are most prevalent and on the other hand, Indian stud-
ies focusing on the blood levels of calcium and electrolytes in 
thyroid disorders are sparse. The effect of thyroid hormones 
on minerals has not been well established and the underlying 
mechanism is not well understood too. So, the present study 
is undertaken to assess the alterations in the levels of serum 
calcium, sodium, potassium and chlorides and to correlate 
these minerals with TSH in hypothyroidism.9

MATERIAL AND METHODS
Study design and Subjects 
This study is a hospital based case-control study conduct-
ed at Malla Reddy Hospital, a teaching hospital associated 
with Malla Reddy Institute of Medical Sciences, Hyderabad 
between June 2015 to November 2015. The study consisted 
of 40 Subjects who are known patients with hypothyroidism 
attending the outpatient department of Malla Reddy Hospi-
tals as cases and 40 normal apparently healthy age and sex 
matched subjects from general population as controls.

Selection Criteria 
Inclusion Criteria: Age group between 20–50 years. 
Subjects who are known patients of hypothyroidism with 
TSH more than 10μIU/ml are the cases 
Exclusion Criteria: Patients with history of hepatic disease, 
renal disease, bone diseases, alcoholism, diabetes mellitus, 
pediatric age group, other major medical conditions and 
those who were on mineral supplementation or any medi-
cations that might affect serum electrolyte levels were ex-
cluded. 

Ethical Considerations
Institutional Ethical Clearance was obtained. The objectives 
of the study are explained to all eligible subjects. Informed 
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consent of all subjects included in the study is obtained for 
involvement in study groups and for venipuncture. 

Blood Sample Collection
A 3ml of venous blood is drawn from each volunteer using a 
disposable plain vacutainer system in fasting condition. Se-
rum is separated within half an hour by centrifugation and 
stored at 2-8°C temperature till analysis is done. 
Analysis of Serum TSH is measured by Monobind Acculite 
Thyroid TSH kit by using neolumax’s Chemiluminescence 
Immunoassay. Serum total calcium level is estimated by Ar-
senazo III method and Serum electrolytes are measured by 
Easylyte’s Ion Selective Electrodes.

STATISTICAL ANALYSIS
Data is expressed as Mean ± S.D. Comparison between cases 
and controls for all variables is performed by student t-test 
and correlation between parameter is studied by Pearson’s 
correlation coefficient using SPSS Package Version 20 sta-
tistical software. p<0.05 is considered as statistically signifi-
cant and <0.01 is considered as highly significant.

RESULTS
The mean age among the cases and controls are 35.68±8.91 
and 35.78±8.85 respectively with no statistical significant 
difference. Among the cases and controls there are 14 males, 
26 females and 17 males, 23 females respectively. This is a 
age and sex matched study.
The mean TSH in cases and controls are 52.53±27.25 and 
2.70±1.37 respectively. Statistically highly significant in-
crease is seen in cases compared to controls (p<0.0001). The 
mean Serum Calcium in cases and controls are 8.58±0.46 and 
10.04±0.56 respectively. Statistically significant decrease is 
seen in cases compared to controls (p<0.0001). The mean So-
dium in cases and controls are 125.23±1.12 and 139.05±2.88 
respectively. Statistically highly significant decrease is seen 
in cases compared to controls (p<0.0001). The mean Serum 
Potassium in cases and controls are 3.48±0.30 and 4.31±0.60 
respectively. Statistically highly significant decrease is seen 
in cases compared to controls (p<0.0001). The mean Se-
rum Chlorides in cases and controls are 103.43±7.52 and 
100.58±3.45 respectively. Statistically significant increase is 
seen in cases compared to controls (p=0.03) (Table 1, Figure 
1) 
The serum TSH values are correlated with the values of Se-
rum Calcium, Sodium, Potassium and Chloride levels among 
the cases. On analyzing the values, a statistically significant 
strong negative correlation is observed between serum TSH 
with calcium, weak negative correlation is observed with So-
dium, Potassium and Chlorides (Table 2)

DISCUSSION
Thyroid hormone is a central regulator of body hemodynam-
ics, thermoregulation and metabolism. It has an influence on 
renal hemodynamics, glomerular filtration and electrolyte 
handling.10 Thyroid hormone affects the glomerular filtration 
rate and blood flow and has a direct effect on Ca and Mg 
resorption.11

The aim of this study was to investigate the effects of hypo-
thyroidism on serum calcium and electrolytes. According to 

different case reports in the literature, electrolyte disturbanc-
es in any sort of thyroid dysfunction are possible. Our study 
demonstrated a significant low level of serum calcium in cas-
es than controls (p<0.0001) There was a significant negative 
correlation between TSH and serum calcium level among 
cases. Our study is in accordance with study conducted by 
Shivallela et al12, Roopa et al13 and animal study by Kumar 
et al.14

Thyroid hormone is most essential for normal growth and 
maturation of the skeletal system. Depressed turnover due to 
impaired mobilization of calcium into the bone is observed 
in hypothyroidism leading to decreased blood calcium. In-
creased production of thyroid calcitonin which promote the 
tubular reabsorption of phosphate and favor the tubular ex-
cretion of calcium, leading to hypocalcemia and hyperphos-
phatemia as seen in hypothyroidism.9

A statistically significant decrease in serum sodium is ob-

Parametres Controls  
(n = 40)

Cases  
(n = 40)

P Value

Age (Years) 35.78 ± 8.85 35.68 ± 8.91  
Sex (M/F) 17/23 14/26  
TSH (Thyroid 
Stimulating 
Hormone)

2.70 ± 1.37 52.53 ± 27.25 < 0.0001*

Calcium Ca+2 10.04 ± 0.56 8.58 ± 0.46 < 0.0001*
Sodium Na+ 139.05±2.88 125.23±1.12 <0.0001*
Potassium K+ 4.31±0.60 3.48±0.30 <0.0001*
Chloride Cl- 100.58±3.45 103.43±7.52 0.03**
(*is highly significant, **is significant)

Table-1: Comparision of Age, Sex, TSH, Serum Calcium, 
Sodium, Potassium and Chlorides in Controls and Cases

Parametres Correlation coefficient  
(r value)

P Value

TSH Vs Calcium -0.79 < 0.0001*
TSH Vs Sodium -0.03 = 0.85
TSH Vs Potassium -0.03 = 0.85
TSH VsChloride -0.16 = 0.31
(* is highly significant)

Table-2: Correlation of Serum Calcium, Sodium, Potassium 
and Chlorides with TSH among Cases
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Figure-1: Comparision of Age, Sex, TSH, Serum Calcium, Sodi-
um, Potassium and Chlorides in Controls and Cases
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served in cases compared to controls in our study (p<0.0001). 
Negative correlation between TSH and serum sodium level 
among cases is observed. Our study is in accordance with 
study conducted by Derubertis et al.15 Montenegro et al.16 
and Arvind Bharti et al.8

A statistically significant decrease in serum potassium 
was observed in cases compared to controls in our study 
(p<0.0001). Negative correlation between TSH and serum 
potassium level among cases was observed. Our study is in 
accordance with study conducted by Kavitha et al17 Schwarz 
et al18 and Jaskiran kaur et al.19

Our findings are contradictory to Abedelmula M, et al20, con-
cluding that significant increase in serum potassium levels in 
hypothyroid group compared to controls.
Sodium and potassium make vital composition of the en-
zyme Na-K ATPase, which is an enzyme on the cell mem-
brane helping in the transport of water and essential nutrients 
across the cell membrane. Sodium potassium pump in most 
of the tissues are regulated by thyroid hormones. Deficien-
cy of thyroid hormones leading to low potassium levels in 
hypothyroidism, affect the Na-K ATPase activity leading to 
accumulation of water inside the cells and causing oedema. 
This could be one of the mechanisms responsible for weight 
gain seen in hypothyroid patients.13

A statistically significant increase in serum chlorides is ob-
served in cases compared to controls in our study (p=0.03). 
Negative correlation between TSH and serum chloride level 
among cases was observed. Our study is in accordance with 
study conducted by Arvind Bharti et al8 and contradictory to 
Kavitha et al.17

CONCLUSION
The present study indicates the profound influence of thyroid 
hormones on serum electrolytes. This study concludes that 
serum calcium, sodium and potassium levels were decreased 
whereas serum chloride levels were increased in hypothy-
roidism in comparison to euthyroid subjects. We suggest that 
hypothyroid patients should be regularly monitored for se-
rum electrolytes. Early detection and treatment can prevent 
the further complications like electrolyte imbalance and will 
be helpful during the management of hypothyroidism.
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Claspless Cast Partial Denture with Extracoronal Semi-Precision 
Attachments and Milled Abutments.
Jadhav Amit B.1, Sanyal Pronob K.2, Suragimath Girish3, Sushma R.4

CASE REPORT

Introduction: The partial edentulous patient has several 
options for prosthetic treatment including fixed and remov-
able solutions. The mastication, phonation and esthetics: The 
trident factors are very important to achieve the successful 
outcome of treatment. Satisfactory restoration in a patient 
with a partially edentulous situation can be challenging es-
pecially for unilateral or bilateral missing posterior segment. 
Successful restoration can be done with various conventional 
and contemporary treatment options. One such treatment mo-
dality is attachment-retained cast partial dentures. This paper 
describes a case report of a patient with maxillary bilateral 
distal extension edentulous span restored with a cast partial 
denture having an extracoronal castable precision attachment 
(RHEIN 83 OT STRATEGY attachments system).
Case Report: A 70 year old male patient was reported with 
missing posterior maxillary teeth bilaterally. The remaining 
teeth in maxillary arch were periodontally compromised. After 
complete clinical and radiographic examination, a prosthet-
ic treatment plan was designed. Fixed removable prosthesis 
with extracoronal precision attachments and milled abutments 
were planned for the maxillary kennedy’s class-I arch.
Conclusion: The partially edentulous patients restored with a 
fixed removable prosthesis experiences more satisfaction with 
their prosthesis, improved masticatory ability and nutrition, 
along with improvements in psycho-social aspects of life.

Keywords: Claspless Cast Partial Denture, Precision Attach-
ments, Milled Abutment, Fixed Removable Prosthesis.

INTRODUCTION
In our clinical practice, we come across patients with vari-
ety of needs and demands regarding their missing teeth. In 
order to replace these missing teeth a thorough knowledgea-
ble treatment planning becomes an essential key to success. 
Amongst the various conditions, posterior edentulism (Ken-
nedy’s Class I and II) is most common.
Prosthodontic options for these patients include fixed dental 
prosthesis or a removable dental prosthesis. The fixed treat-
ment options include dental implants, but due to economic 
factors, unavailability of specific bone requirements or long 
duration of treatment not all patients can benefit from dental 
implants. Removable treatment options could be either cast 
partial dentures as a long term treatment modality or resin 
based partial dentures as an interim treatment option. 
Another option, which has all the advantages of fixed pros-
thesis in addition to support, stability, and retention, is the 
Cast Partial Denture with Precision attachments. Treatment 
with a cast partial denture with precision attachments is an 
affordable choice to fulfil the patient’s esthetic demands in 
addition to providing good prognosis for the prosthesis and 
preservation of the remaining dentition.1 A cast partial den-
ture with milled abutments and precision attachments is a 
treatment option for restoration of such long span partially 

edentulous maxillary arches. This prosthesis meets all the 
above requirements. 

CASE REPORT
A 70 year old male patient was referred to Department of 
Prosthodontics, with missing posterior maxillary teeth bilat-
erally. He gave a medical history of diabetes, hypertension 
since five years and has undergone bypass surgery twice in 
last two years. He also gave history of unsatisfactory acrylic 
partial denture usage. 
On intraoral examination, it was found that the patient had 
missing all maxillary premolars and molars bilaterally and 
dentulous mandibular arch with porcelain fused to metal 
fixed partial denture replacing missing 31, 32, 41 and 42. 
The remaining teeth in maxillary arch were periodontally 
compromised with grade III mobility in relation to 22 [Fig-
ure 1(a)]. On intraoral periapical radiographic examination, 
it was found that all maxillary anterior teeth were root canal 
treated of which 12 and 22 showed fractured crowns. Extrac-
tion of 22 was carried out under local anaesthesia followed 
by post and core treatment of 12 [Figure 1(b)]. 
After complete clinical and radiographic examination, a pros-
thetic treatment plan was designed. Fixed removable pros-
thesis with extracoronal precision attachments {(154PSC) 
Rhein83, USA} and milled abutments were planned for the 
maxillary kennedy’s class-I arch. 
1. Tooth Preparation: Abutment teeth (11, 12, 13, 21 and 

23) were prepared to receive full veneer metal crowns 
with ceramic facing on 11, 12 and 13 and full veneer 
metal bridge with ceramic facing on 21, 22 and 23. The 
prepared abutments were temporized after making de-
finitive impression.

2. Lab Procedure: Abutments were waxed up {DFS, Ger-
many} to receive crowns and bridge. Milling of lingual 
area of completed wax patterns was done by using mill-
ing machine {Mariotti, Italy} [Figure 2(a)] with wax 
milling bur {Jota AG, Switzerland}. Articulation spaces 
and bulkiness were evaluated in order to proceed with 
optimal positioning of attachments using parallelometer 
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mandrel {(75AC04) Rhein83, USA}.
3. Casting of PFM prosthesis with Attachment and Fi-

nal Cementation: Metal ceramic crowns waxed up with 
attachment structure were casted and porcelain firing 
was done. Trial seating of the finished prosthesis was 
performed, palatal surface was milled [Figure 2(b)] and 
after finishing and polishing cementation of crowns and 
bridge was done using Glass Ionomer Cement {Meron- 
VOCO-Cuxhaven, Germany}.

4. Refractory Cast: Master cast poured in dental stone 
(Type IV), Duplicating caps {(047CSD) Rhein83, 
USA} fitted on to male component of master cast, un-
dercuts were blocked by using block out wax {Yeti 
Dental, Germany}, spacer wax adapted [Figure 2(c)] 
and mould obtained with reversible hydrocolloid dupli-
cation materials{Bego, Germany}; [Figure 2(d)]. Mould 
was poured by using refractory materials {Brevest R1, 
Bredent Germany} to get refractory cast.

5. Metal Framework Casting and Trial: Refractory cast 
was waxed-up, sprued and casted in the laboratory for 
the designed cast partial denture framework, [Figure 3]. 
The metal framework was checked on master cast and 
tried in patient’s mouth for the accuracy of fit and jaw 
relation recorded.

6. Wax-Up Trial: Teeth setting trial was done in patient’s 
mouth. The trial denture was sent for acrylization 
{Dentek, SP Dental, India} and cast partial denture fin-
ished.

7. Securing the Precision Attachment: Retentive com-
ponent of the precision attachment were secured to the 
metal framework before insertion of denture.

8. Positioning the Prosthesis in Patient’s Mouth: Com-
plete seating of finished maxillary combined prosthesis 
with extracoronal castable distal extension precision at-
tachment was evaluated clinically in the patient’s mouth 
and the patient was recalled after 24 hrs for post inser-
tion check-up [Figure 4].

DISCUSSION
Restoration of a long span partially edentulous maxilla with 
tooth supported prosthesis is challenging because of inherent 
anatomic limitations and unfavourable biomechanics pres-
ent after the loss of teeth. When considering the anatomic 
limitations of a partially edentulous maxilla, the need for a 
properly designed prosthesis that results in favourable bio-
mechanical stress distribution, esthetics, phonetics, comfort, 
and hygiene is of prime importance.2

Lothigius et. al.3-5 have described techniques for fabrication 
of a hybrid maxillary prosthesis by using attachments. Van 
Roeke6 has described a technique for using electrical dis-
charge machining (spark erosion), which was devised by Sil-
lard, to fabricate a fixed-removable prosthesis.
Parallel walls of milled surface of fixed prosthesis and closer 
adaptation of the cast partial denture to milled surface pro-
vide frictional resistance improving retention and stability 
of the prosthesis. Part of the cast partial denture which con-
tacts the milled surface provides indirect retention against 
the force of gravity and during mastication aiding in reten-
tion. It provides large amount of support to the cast partial 

Figure-1: Preoperative View. (a) Intraoral Examination, (b) Radi-
ographic Examination

Figure-2: (a)Wax Milling, (b) Metal Milling, (c) Cast Ready for 
Duplication, (d) Mould to obtain Refractory Cast.

Figure-3: Wax-Up for Cpd Framework,Spruing, Casting and Try 
In Procedure

denture allowing all the forces to distribute evenly among all 
the teeth with milled surface.7

There are several indications for the use of attachments as 
a coupling between FPD and RPD. Esthetics (avoidance of 
unsighty clasps), support, stabilization, and fixation (resist-
ance to separation of RPD and FPD) have been emphasized. 
Apart from improving esthetics and retention of removable 
partial dentures, the availability of precision attachment has 
made designing of removable partial dentures more flexible. 
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In present case semi precision non rigid attachments were 
preferred (Rhein 83- OT Strategy) for fixation between fixed 
and removable partial dentures as it fulfills most of the cri-
teria suggested for attachment selection. However precision 
attachments are not without disadvantages. Most of the at-
tachments are very small and come with many parts to as-
semble. Construction of such attachment require skill. The 
parts of the attachment are sometimes exposed to wear and 
tear and needed to be replaced over time.8

CONCLUSION
The treatment of a complex, partially edentulous patient us-
ing a combination of fixed and removable partial dentures 
and precision attachments as retentive elements has long 
been considered as among the most sophisticated forms of 
care. 
The creation of milled guiding planes itself can serve as pre-
cision attachments to enhance the stability and retention of 
the removable partial denture
The partially edentulous patients restored with a fixed re-
movable prosthesis experiences more satisfaction with their 
prosthesis, improved masticatory ability and nutrition, along 
with improvements in psycho-social aspects of life.
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Figure-4: Denture Insertion.
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A Rare Lateral Embriyonic Varicose Vein Surgery in Klippel 
Trenauny Syndrome with Brief Review of the Literature
Fatih Ada1, Arif Aydın2, Sadık Volkan Emren3, Ersin Çelik1

CASE REPORT

ABSTRACT

Introduction: Varicose vein surgery is usually performed 
great saphenous vein and small saphenous vein, which is 
rarely performed lateral embryonic vein and other vascular 
malformations. Klippel trenauny syndrome includes; varicose 
vein, port-wine skin pigmentation and limb hypertrophy triad. 
Arteriovenous fistula had added next time in this syndrome 
and it was called klippel trenauny weber syndrome. 
Case report: We present a male adolescent patient varicose 
vein surgery with klippel trenauny syndrome and review of 
the literature.
Conclusion: Preoperative physical examination and diag-
nostic tests are very important for intraoperative approach in 
Klippel Trenauny syndorme. Symptomatic treatment should 
be given presence of deep venous aplasia or insufficiency.

Keywords: Klippel-Trenaunay Syndrome, Varicose Veins, 
Venous Malformation

INTRODUCTION
Klippel Trenaunay syndrome (KTS) is a rare congenital 
anomaly characterized by capillary malformations, varicos-
ities, soft tissue and bone hypertrophy.1 KTS was described 
by Klippel Trenaunay in 1900 and which was called ‘naevus 
vasculous osteohipertrophicus’. Etiopathogenesis is not elu-
cidated fully. There is no gender difference in the prevalence 
of disease and which occur at birth or in early infancy. Deep 
venous thrombosis and pulmonary embolism can occur in 
this syndrome therefore early diagnosis and treatment very 
important. We present a male adolescent patient varicose 
vein surgery with klippel trenauny syndrome and review of 
the literature.

CASE REPORT
A 15 years old adolescent male patient had admitted the our 
clinic with left leg pain and swelling. Varicose veins at later-
al side of left leg, port wine stain at anteromedial side of left 
leg and left food hypertrophy were not seen in examination 
(Figure 1). Duplex ultrasonography showed the varicose lat-
eral embriogenic vein (LEV) and no insufficiency at saphe-
nofemoral junction and deep venous system. Deep venous 
system was completely normal, there was no aplasia or hypo-
plasia. LEV’s connection was found and marked with duplex 
ultrasoundography preoperatively. After written informed 
consent obtained from the patient, preoperative preparation 
was completed. Under the spinal anesteshia, groin incision 
was performed 4-5 cm below the inguinal ligamentum. Then 
LEV and saphenofemoral junction connection were found. 
LEV was connected the greater saphenous vein just 2-3 cm 
under the saphenofemoral junction and which was ligated 
and removed by a stripper in two stage (Figure 2). Mini phle-
bectomies were performed the other small varicose veins. 

Pathological samples were taken on excrescence tissue at the 
left foot dorsum. Patient was discharged completely healthy 
with compression stockings on the second day after his ad-
mission. The patient has not any complain 3 months later 
the operation. There was no varicose veins and swelling on 
left leg and duplex ultarsonography was completely normal 
(Figure 3). 

DISCUSSION
Klippel trenauny syndrome is a rare vascular anomaly dis-
ease. KTS typicall triad are cutaneous capillary malforma-
tion of a limb, venous or lymphatic malformations, and dis-
turbed growth of soft tissue or bone.1 Typicall skin lesions 
are similarly to the port wine fleck cutaneous hemangioma. 
This cutaneous hemangioma separated by a precise line of 
demarcation from the normal skin. Typicall port wine skin 
pigmentation was at anteromedial side of left leg in our case. 
Hemihypertrophy holds unilateral extremity usually.2 There 
was not observe hemihypertrophy in our case but an ex-
crescence tissue was observed at the left foot dorsum. KTS 
diagnosis is defined clinically. The etiology of the disease 
is not known clearly. However, LEV is known as a residue 
embryological vein tissue.3 Many different names are used 
to describe for LEV in the literature such as lateral marginal 
vein, persistent sciatic vein, lateral venous anomaly, forgot-
ten vein of angiologists, vein of servelle, klippel-trenaunay 
vein, marginal vein, embryonic vein.4 LEV starts from the 
foot dorsolateral and tends as tortuous to the cranial and the 
drainage often continue to lateral branches of deep femoral 
vein or the internal iliac vein. LEV is seen %68-80 in KTS 
patient and which is function as a collateral brunch in deep 
venous system aplasia. The absence of valves causes venous 
reflux and venous hypertension ultimately it causes varicos-
ities.5-7 Basker ville et al. reported LEV drained into external 
iliac vein (%5), popliteal vein (%11), greater saphenous vein 
(%14), superficial femoral vein (%17), deep femoral vein 
(%20), gluteal veins (%33) in phlebography. Venous system 
aplasia or hypoplasia can occur in KTS. Venous system apla-
sia or hypoplasia ratio found %18 in same study and Rendo 
et al. found %22 in KTS.8,9 Our patient also had a large LEV 
at lateral side of left leg which was began cruris to continue 

1Department of Cardiovascular Surgery, 2Department of Plastic, 
Reconstructive and Aesthetic Surgery, 3Department of Cardiology, 
Afyokarahisar State Hospital, Afyonkarahisar, Turkey

Corresponding author: Fatih Ada, Orhangazı̇ Mah. Nedı̇m Helva-
cioğlu Bulvari No:73 Afyonkarahı̇.

How to cite this article: Fatih Ada, Arif Aydın, Sadık Volkan Em-
ren, Ersin Çelik. A rare lateral embriyonic varicose vein surgery in 
klippel trenauny syndrome with brief review of the literature. Inter-
national Journal of Contemporary Medical Research 2016;3(3):710-
711.



et al. 

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

711

thigh. There were a lot of varicose veins drained to described 
vein. Duplex ultrasonography showed, LEV was drained to 
greater saphenous vein. International society for the study 
of vascular anomalies (ISSVA) was classified the KTS, as 
a vascular malformations associated with other anomalies 
(Capillary malformations+ Venous malformations+/- Lym-
phatic malformations+ Limb overgrowth).10 Additionally, 
megalencephaly on craniofacial region, mental retardation, 
polysyndactyly on the fingers can occur in this syndrome. 
Some complications such as, hypercoagulability, thrombosis 
and pulmonary embolism may develop. Incidence of pul-
monary embolism is between 14-22% in KTS.11 Bone, fat 
and muscle hypertrophy can be demonstrated on computed 
tomography and magnetic resonance imaging. Computed 
tomography angiography and magnetic resonance angiog-
raphy can be displayed venous system along the extremity 
simultaneously. Especially, deep venous system and collater-
als should be evaluated for surgery or percutaneus treatment 
planned patients. In our case, LEV was drained to the great-
er saphenous vein and deep venous system was completly 
normal on duplex ultrasonography so that we did not need 
an advanced study. Main treatment include of compression 
stocking and venoactive agents in KTS. Surgery performed 
unusally in this syndrome because of deep venous insuffi-
ciency or hypoplasia/aplasia (Complet or incomplet) were 
seen usually. Deep venous system aplasia is the absolute 
contraindication for the surgery. Soker et al. reported a case 
popliteal vein aplasia with KTS patient who was treated with 
comprassion stokckings and venoactive drugs for the symp-
toms.7 Only severe symptomatic patients were operated in 
Malgor et al studies.12 In the normal deep venous system, 
LEV’s complete resection is the most effective method. We 
operated the patient for the left leg pain and swelling com-
plaint. LEV was ligated and removed by a stripper in the 
operation. Pathological specimens were reported as a normal 

muscle tissue by the pathologist.

CONCLUSION
Duplex ultrasonography, MR angiography and CT angiogra-
phy tests very important before the surgery for evaluate the 
deep venous system. LEV should not be removed when the 
presence of deep venous system aplasia owing to it provide 
the collateral venous return. Symptomatic treatment.should 
be kept in mind with mild symptomatic patients. 
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Figure-1: Preoperative appereance of port wine skin pigmentation, 
lateral embryonic vein and varicose veins; Figure-3: Postoperative 
appereance, 3 months later the operation.

Figure-2: A: Lateral embryonic vein B: Greater saphenous vein
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An Analysis of Caesarean Section Rate by Robson’s Ten Group 
Classification System to Understand Which Groups to be Targeted- A 
District Level Hospital Based Study
Naima Fathima1

ORIGINAL RESEARCH

ABSTRACT

Introduction: The Caesarean section(CS) rate has been in-
creasing throughout the world and it has become a major pub-
lic health issue. There is no universally acceptable classifica-
tion system to monitor and compare the CS rate between the 
hospitals, countries and regions. WHO has proposed Robson’s 
Ten Group Classification System to be used. This study was 
done to analyse the CS rate and to understand which groups to 
be targeted to reduce CS rates.
Material and Methods: This is a retrospective study done 
from September 2014 to September 2015 (13 months). Data 
was collected from the case sheets for all the women who un-
derwent Caesarean section during the study period. Data was 
analysed using Microsoft Excel 2007. A Pareto chart was con-
structed to understand which groups were contributing to 80% 
of Caesarean sections.
Results: The total number of Caesarean sections was 542 and 
total deliveries were 1451 during the study period giving an 
overall CS rate of 37.3%. Group 1, 2 and 5 together contrib-
uted to 81.6% of total CS. Group 5 was the largest contributor 
with 47%, Group 2 accounting 23% and Group 1 with 11.6% 
of total CS rate. Conclusion: Robson’s classification system 
for Caesarean sections is very useful to analyse the rates in 
different groups and specific interventions can be targeted to 
those groups. This helps us to allocate resources wisely and 
optimise Caesarean section rate without increasing the mater-
nal and neonatal morbidity and mortality. 

Keywords: Caesarean section, Robson’s classification sys-
tem, maternal morbidity, neonatal morbidity and mortality.

INTRODUCTION
The world has witnessed the trend of changing Caesarean 
section rates from a time when it was rarely performed to 
the one most commonly performed.1 This change has been 
facilitated by improved anaesthesia technique, usage of an-
tibiotics, blood transfusion facilities making the procedure 
relatively safe. This increase in the rate of Caesarean sec-
tion(CS) has become a major public health issue. Caesarean 
section is a major procedure associated with short and long 
term morbidity. The rising CS rates also add significantly 
to the financial burden of the communities and the public 
health system. The Caesarean section rates vary throughout 
the world and vary within countries. 
In the absence of a universally accepted standardized classi-
fication system to analyse the CS rates, it is difficult to direct 
specific interventions to particular groups.2 The Ten Group 
Classification System(TGCS) proposed by Robson in 2001 
overcomes this barrier as it is based on women character-
istics.3 It has been shown to be promising in terms of ease 
of applicability, reproducibility, robustness and flexibility. 

WHO proposes adopting the Robson’s classification as an 
internationally applicable Caesarean section classification 
system.4 The other advantages are it can be applied prospec-
tively and allow for uniform grouping of women. This clas-
sification has become very popular over the last few years in 
many countries.5 This study was done to analyse Caesarean 
section rates in different groups and to identify which groups 
to be targeted to reduce the Caesarean section rates.

MATERIAL AND METHOD
This is a retrospective study done from September 2014 to 
September 2015 (13 months). Ethical clearance was obtained 
from the IRB. Case sheets were retrieved, analysed and rel-
evant data was entered into data collection forms and then 
transferred to Microsoft Excel(2007) spreadsheets and per-
centages were calculated. A Pareto chart has been construct-
ed after calculating the cumulative percentages to analyse 
which groups are contributing to 80% of Caesarean sections.

RESULTS
The total number of Caesarean sections was 542 and total 
deliveries were 1451 during the study period. The overall CS 
rate was 37.3% which is high compared to similar studies in 
other parts of India. The percentage contribution to the over-
all CS rates by each group is shown in Table 1. The contribu-
tion by major groups is, Group 1-11.6%, Group 2- 23% and 
Group 5-47% and these three groups accounted for 81.6% of 
total CS. The CS rate in Group 2 is twice that of Group 1. All 
CS for breech presentations contributed 4% combining both 
nullipara and multi para. CS for multiple pregnancies con-
stituted 1.7% and all abnormal lies were 1.3%. Preterm CS 
≤36weeks contributed 8.3%. The primary CS rate, contribut-
ed by groups 1,2,3,4 including both nullipara and multipara 
in our study is 37.7% and repeat CS accounted for 47% to the 
overall CS rates. (Figure1 and 2)

DISCUSSION
Caesarean section rates vary throughout the world, within 
the regions and between the countries within the region. In 
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Africa the rates are reported as 3.5%, 25-30% in Asia, 20-
25% in UK, 30-35% in USA, 40% in China.6,7 In India the 
Caesarean section rate has increased from 20% to 30% over 
the last 20 years and in some facilities it is upto 35-40%.8 
WHO’s statement on Caesarean section rates proposes that 
10-15% is the ideal rate at the population level and these 
rates are associated with decreases in maternal, neonatal and 
infant mortality. There is no evidence that mortality rates de-
crease further when the rates increase beyond this level.4 It 
is very important to understand the difference between Cae-
sarean Section rates at population level and health care fa-
cility level. Healthcare facility rates of caesarean births vary 
widely depending on differences in the obstetric populations, 
infrastructure, blood bank, ICU, level of NICU facility and 
other demographic factors like economic status, level of ed-
ucation, income level and employment, cultural factors and 
medicolegal considerations. So it is not surprising that the 
CS rates are high in many health care facilities. Therefore, a 
population-based recommended caesarean section rate can-
not be applied as the ideal rate at the hospital level because of 
these very differences. This is more relevant in India where 
private sector plays significant role in health care services. 
In 2014, WHO concluded that Robson’s classification is the 
most appropriate system to compare the rates and to monitor 
maternal and perinatal outcomes, locally and internationally. 
This system classifies women into 10 groups based on five 
Obstetric parameters which are parity, onset of labour, gesta-
tional age, foetal presentation and number of foetuses. These 
groups are clinically relevant, mutually exclusive and easy 
to apply. Robson’s classification allows an analysis of size 
of each group, caesarean section rates within the group and 

Groups Overall CS Rate (%) September 2014- September 2015
542/1451 (37.3%)

Number of CS % contribution 
to the total CS 

(542)

% contribution 
of CS in the 

group to total 
births (1451)

1. Nulliparous, single cephalic,≥37weeks, in spontaneous labour 63/542 11.6 4.34
2. Nulliparous, single cephalic, ≥37weeks, induced or CS before labour 125/542 23 8.61
3. Multiparous(excluding previous CS), single cephalic,≥37weeks, in 
spontaneous labour

11/542 2 0.75

4. Multiparous(excluding previous CS), single cephalic,≥37weeks, 
induced or CS before labour

6/542 1.1 0.41

5. Previous CS, single cephalic,≥37weeks 254/542 47 17.5
6. All nulliparous breeches 12/542 2.2 0.82
7. All multiparous breeches (including previous CS) 10/542 1.8 0.68
8. All multiple pregnancies(including previous CS) 9/542 1.7 0.62
9. All abnormal lies (including previous CS) 7/542 1.3 0.48
10. All single cephalic, ≤36weeks (including previous CS) 45/542 8.3 3

Table-1: Caesarean section rates according to Robson’s Ten group classification system

% of CS Present study Dhodapkar et al 
(2015)

Prameela R.C et 
al (2015)

Shisrath A. Et al 
(2014)

Kansara V et al 
(2014)

Over all CS rate % 37.3 32.6 25.8 29 25
Group 1 11.6 24 19.5 21 18
Group 2 23 14.2 17.3 9.1 12.4
Group 5 47 40.1 32.8 54.5 46

Table-2: Comparison of CS rates in predominant groups with other studies/hospitals.

Figure-1: Column bar chart of CS rates in different groups.
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Figure-2: Pareto chart showing G5, 2, 1 contributing to 81% of CS.
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contribution of each group to the overall Caesarean sections 
and it will enable learning within the facility and between 
the facilities. Analysis of the groups also helps us to direct 
specific interventions to reduce Caesarean section rates to 
particular groups and study the outcomes.9 This is particu-
larly relevant in developing countries where resources can 
be allocated wisely to achieve maximum results without in-
creasing maternal, neonatal morbidity and mortality.
We have attempted to compare our CS rates with similar 
studies done in various parts of India.10-13 (Table 2). The 
limitations of our study are the size of each group, CS rate 
within the group and main indications for CS within major 
groups were not analysed. Group 1: This group is very im-
portant that the caesarean section rate in this group has been 
suggested by Robson to be the gold standard measure of a 
maternity service.14 The Caesarean section rate of 11.6% is 
lower compared to other studies. 
The strategies which would lead to further reduction in Cae-
sarean section rates in this group, which are not followed 
uniformly are–implementation of guidelines, standardiza-
tion of definitions for the terms foetal distress, failure to pro-
gress, cephalo pelvic disproportion, using partograms, oxy-
tocin infusion protocols, continuous support to the woman 
in labour.9

Apprehension, nonallowance of partner/companion into the 
delivery room, lack of antenatal counselling, adequate pain 
relief are other factors to be considered to reduce Caesarean 
section rates in this group.15 These strategies would also ap-
ply to Group 3 (multipara, single cephalic, >37wks in spon-
taneous labour, excluding previous CS). Group 2 (Nullipa-
ra, single cephalic, ≥37wks, induced or CS before labour): 
This group consists of women whose pregnancies were 
interrupted ≥ 37 wks due to maternal, foetal indications or 
both such as Intra Uterine Growth Restriction, Antepartum 
Haemorrhage, Severe preeclampsia/Eclampsia, Premature 
rupture of membranes etc. Caesarean section rate is variable 
in this group and depends on the location, infrastructure of 
the hospital and clinical guidelines on induction of labour. 
It is expected that CS rate in this group may be higher than 
Group 1 in a tertiary level hospital. The strategies to reduce 
CS rates in this group are clear identification of indication 
for induction and CS and review of the decision with another 
colleague. These strategies also apply to Group 4(Multipara, 
excluding previous CS, ≥37wks, single cephalic, induced or 
CS before labour). 
Group 5 (Previous CS, single cephalic, ≥37weeks): This is 
the largest contributor to the overall caesarean section rates 
consistently in all the studies. It is suggested that Trial Of 
Labour After Caesarean (TOLAC) should be offered to all 
eligible women after counselling to reduce the Caesarean 
section rate. A consensus about the role of induction and 
indication for inductionof labour, is necessary between the 
care givers within the facility. If TOLAC is successful it will 
significantly reduce repeat Caesarean section rates.
Group 6 (All nulliparous breeches): External Cephalic Ver-
sion (ECV) is a procedure which can reduce primary Cae-
sarean section for breech. When it is done by an experienced 
Obstetrician it is successful in upto 60% of cases. However, 
many Obstetricians are not skilled in this procedure.

Group 7 (All multiparous breeches, including previous CS): 
ECV can be offered to women without previous Caesarean 
section or a planned vaginal breech delivery in selected cases 
is a strategy to be adopted. Studies have shown that neonatal 
morbidity and mortality are similar to those born by Caesar-
ean section in a well planned vaginal breech delivery with 
strict selection criteria, intrapartum guidelines and with an 
experienced Obstetrician especially in a multipara the suc-
cess of vaginal breech delivery is high.16

Group 10 ( All single cephalic, ≤36weeks, including previ-
ous CS): Caesarean section rate in this group in a tertiary 
hospital can be high and a decision to deliver ≤36wks for 
foetal, maternal or both indications should be reviewed with 
another colleague/senior colleague. 

CONCLUSION
Caesarean section is associated with short term and long 
term morbidity such as haemorrhage, infection, Thrombo-
embolism, prolonged hospitalization, uterine rupture. In the 
absence of clear evidence of improved maternal and neona-
tal morbidity with increasing Caesarean sections, which adds 
to economic burden, all efforts should be made to optimise 
the Caesarean section rates. Robson’s women characteristics 
based classification helps us to identify specific obstetric 
population groups to target the interventions to reduce the 
Caesarean section rates. It is also useful to analyse the CS 
rates over time within the groups and to understand whether 
the targeted interventions are effective in reducing the Cae-
sarean section rates. 
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Gender Difference in BMI and Body Fat Percentage Estimated by 
Fat Analyzer in Adolescents
Ankalayya B.1, Lakshmi Pathi Rao R.2, Sudhir Modala1

ORIGINAL RESEARCH

ABSTRACT

Introduction: The body fat percentage is heavily correlated 
with certain chronic diseases,but its exact estimation is not 
easy. BIA is the one of the reliable method and its non- inva-
sive to estimate body fat percentage. The present cross sec-
tional study aimed as to compare body mass index and body 
fat in genders. 
Material and method: Among 100 subjects (50 male and 
50 female) in the age group 17- 26 yrs. The anthropometric 
measurements and body fat percentage were measured by 
slanderedprocedures. 
Results: We found that BMI and body fat percentage is more 
in females than males.
Conclusion: This study concludes that BMI is strongly asso-
ciated with body fat percentage in females than males.

Keywords: Body fat percentage, body mass index, bioelec-
trical impedance

INTRODUCTION 
Obesity is defined as immoderate accumulation fat in the 
body.1 It is the one of the major health problem in developed 
and developing countries.2 Obesity is the most commonly 
caused by a excessive food intake, decreased physical activ-
ity, genetic susceptibility and sedentary life. Excessive body 
fat is association with type II diabetes, hypertension and car-
diovascular diseases.3,4 The most common parameters used 
for obesity are waist hip ratio, body mass index, waist height 
ratio and waist circumference.5 BIA is the one of the reliable 
method to measure body fat percentage. It is a non – invasive 
method to estimate accurate body composition.6 BIA have 
many benefits such as safe, low price, simple, rapid, easy to 
perform and movable.7 The current study aimed to compare 
BMI and body fat percentage by performing BIA in adoles-
cents.

MATERIAL AND METHODS
The total of 100 healthy young adults (50 males and 50 fe-
males) were included in this study with age range from 18 to 
30 years. The study was conducted on the first year BDS stu-
dents from the institute. The approval of the Ethical Commit-
tee was obtained. The non smoker, non alcoholic, non dia-
betic, having normal pulse rate, blood pressure, normal heart 
sounds and having no evidence of illness and having perfect 
physical, mental and psychological well being were included 
in the study. A brief history was taken and general physical 
examination of all the volunteers was done with main em-
phasis on cardiovascular diseases, renal diseases. None of 
the subjects took any medication at the time of study. All the 
tests were carried out between 11 am to 4 pm. The procedure 
was explained and informed consent was obtained after the 
subjects had read a description of the experimental protocol.

The height, weight and blood pressure of the subjects was 
measured with measuring tape, weighing machine and sphy-
gmomanometer respectively.

Measurement of the Body Fat Percentage 
Body fat percentage was measured by the bioelectric imped-
ance method by using an Omron (Fat analyzerHBF-375) bio-
electric impedance analyzer which measures the impedance. 
The gender, height and age of the subjects were entered in 
the instrument, the subjects are informed to stand bare foot 
on instrument and said to hold sensor handle in 90 degrees, 
the digital reader of the body fat percentage was recorded.
The general principle behind bioelectrical impedance analy-
sis is that two or more conductors are attached to a person's 
body and a small electric current is sent through the body.
Each (bare) foot may be placed on an electrode, with the 
current sent up one leg, across the abdomen and down the 
other leg.

STATISTICAL ANALYSIS
The data were expressed in mean±SD and they were ana-
lyzed by using the SPSS version 17 [Statistical Package for 
Social Sciences] statistical software.The significance level 
was set at p values which were< 0.05 and it was considered 
as significant.

RESULTS
One hundred (100) participants were included in this study, 
50 were male and remaining 50 were female healthy sub-
jects. The baselineparameters like mean age, mean weight, 
mean height, mean BMI and mean Body fat percentage for 
each groupare comparable and are summarized in Table 1. 
and itshows the significant difference in age, Height, BMI 
and Body fat percentage between the groups (p = <0.05).

DISCUSSION
The present cross sectional study was carried out in 50 males 
and 50 female healthy subjects. Evaluation of BMI and body 
fat percentage in genders was done with the help of non in-
vasive instrument Fat analyzer (omron- HBF 375).The key 
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findings of this study in that, it shows significant difference 
in between BMI and BF% in genders. Earlier studies report-
ed that Rush et al.9 who examined European, Maori, Pacif-
ic Islanders and Asian Indian adults reported the significant 
positive corelation in BMI-BF% in all these races. Jackson 
et al.10 observed Caucasians with Blacks, P. Deurenberg11 did 
in Caucasians, this correlation was significant. More recent 
large study by S. Meeuwsen12 using UK adults has shown 
that the association is not especially good. This is particular-
ly so when BMI is less than 25 kg/m2, particularly in men. 
BMI values of most of our participants were between 20–30 
kg/m2, whereas the BMI range varied among other studies.
Umesh Pralhadrao lad et al13 reported strong correlation in 
between BMI and BF%.

CONCLUSION 
From this study, it is concluded that Body Mass Index (BMI)
is strongly associated with body fat percentage (BF %) es-
timated by fat analyzer HBF- 375(BIA) in adolescents. Our 
observations revealed that there was a significant increase in 
BMI and Body Fat percentage in females than males.
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S. 
No

Parameter Male (n=50)
Mean ±SD

Female(n=50)
Mean± SD

P-Value

1 Age(yrs) 20.98±2.89 19.2±1.29 0.000
2 Height(cm) 167.54±6.0 156±4.1 0.000
3 Weight(Kg) 63.85±16.5 61.9±13.2 0.502
4 BMI 23.39±4.29 25.6±5.07 0.010
5 Body fat % 21.2±6.8 32.12±5.5 0.000
p value <0.05 is taken as significant
Table-1: Shows Mean ± SD value of Age, Weight, Height, BMI 

and Body fat% in male and female subjects
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To Assess the Relative Incidence of and to Compare the 
Hemocytological Changes in Malaria, Dengue and Typhoid Fever or 
Their Combination, in Children Admitted in A Tertiary Care Centre 
in Western UP, India
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ORIGINAL RESEARCH

ABSTRACT

Introduction: There is a high incidence of acute febrile 
illnesses such as dengue fever, malaria and typhoid in West-
ern UP, especially during the post rainy season months.. This 
study aims to assess the relative incidence and to compare the 
hemocytological parameters associated with these conditions.
Materials and Methods: This was the cross-sectional, pro-
spective observational study conducted among paediatric 
patients admitted to a tertiary care centre in northern India. 
90 patients admitted with fever of less than 3 weeks and di-
agnosed with dengue, malaria, typhoid or their combination 
were included. NS1 antigen or IgM antibodies tests were used 
to diagnose dengue, Card test for malaria antigen or malarial 
parasites on a peripheral smear to diagnose malaria and Ty-
phidot/ Widal test to diagnose typhoid. ANOVA and logistic 
regression analyses were conducted to analyze the hemocyto-
logical parameters. 
Results: Moderate/severe thrombocytopenia was observed 
with greater frequency among dengue and malaria patients 
with a greater severity in the latter or when both coexisted. 
Dengue was more often associated with high haemoglobin 
and low total leukocyte counts while typhoid was associated 
with a wide variation in the total leukocyte counts with rela-
tively lower incidence of thrombocytopenia. Predicted prob-
abilities suggested the likelihood of a particular disease given 
the hemocytological parameters in relation to the patient's age.
Conclusion: Incidence of dengue was highest followed by ty-
phoid and malaria. Certain trends in hemocytological param-
eters emerged that could guide physicians on the most likely 
disease in the absence of formal confirmatory tests not always 
available at the primary care setting.

Keywords: NS1 antigen, Card test for malaria, Widal test, 
Thrombocytopenia, Neutrophil, Lymphocyte

INTRODUCTION
Acute undifferentiated fever (AUF) is a temporary febrile 
illness accompanied by non-specific symptoms. Malaria, 
dengue, leptospirosis and rickettsial illnesses were frequent-
ly identified as the etiologies of AUF.1 Dengue and malaria 
are two major public health concerns in tropical settings. 
Although the pathogeneses of these two arthropod-borne 
diseases differ, their clinical and biological presentations 
may be similar. During dengue epidemics, several hundred 
patients with fever and diffuse pain are admitted weekly at 
the emergency room. It is difficult to discriminate them from 
patients presenting with malaria attacks.2 Thrombocytopenia 
is a common finding in dengue, specially in Dengue Hem-
orrhagic Fever(DHF).3 Plasmodium falciparum and Plasmo-

dium vivax malaria are endemic infections in India and are 
associated with hematological abnormalities. Severe throm-
bocytopenia is common in isolated falciparum and mixed 
falciparum/vivax malaria,4 Concurrent infection with two 
infectious agents, can result in an illness having overlapping 
symptoms, resulting in a situation where both diagnosis and 
treatment of a patient may become difficult for a physician.5 
Dengue infection depends on the seasonal variation of cli-
mate. The rainfall provides places for mosquitoes to lay 
eggs and develop to the adult stage. Temperature plays an 
important role in the life cycle and behaviour of mosquitoes. 
A very high or low temperature reduces the risk of dengue 
infection.6

Hospital-based studies and outbreak reports from India indi-
cate that enteric fever is a major public health problem in this 
country, with Salmonella enterica serovar Typhi (S. Typhi) 
the most common aetiologic agent but with an apparently 
increasing number of cases due to S. Paratyphi A (SPA). be-
cause of risk factors such as poor sanitation, lack of a safe 
drinking water supply and low socio economic conditions in 
resource-poor countries7 - these conditions being amplified 
in the post rainy season months. 
There is a sudden surge in the incidence of acute febrile 
illness in the post-rainy season months of September to No-
vember in Western UP. A large majority of these cases are 
diagnosed as having dengue, malaria or typhoid fever.
The primary objective of this study was to assess the rela-
tive incidence of Dengue, Malaria and Typhoid fever or their 
combination in children admitted with acute febrile illness. 
The secondary objective was to compare the hemocytologi-
cal changes in them and to assess whether they could be used 
to predict a particular disease,specially in the initial stages 
of the illness, as a substitute to the more expensive tests like 
NSI antigen,Typhidot or Card test for malaria which are not 
routinely available at the primary care setting 
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MATERIAL AND METHOD
This was a hospital-based, prospective, observational study 
conducted between 1st September 2015 and 15th November 
2015 at a tertiary care hospital in western Uttar Pradesh, In-
dia. A total of 90 patients who were admitted with fever of 
short duration (3 to 15 days) and diagnosed as having either 
dengue, typhoid or malaria, or a combination of these were 
included in this study. Patients diagnosed with other causes 
of fever and those suffering from acute febrile illness and 
receiving outpatient treatment were excluded from the study. 
Specific tests to confirm dengue(NS1 Antigen and IgM an-
tibodies), typhoid fever (Widal test/Typhidot) and malaria 
(a Peripheral Blood Smear or a card test for malaria anti-
gen (vivax or falciparum) were done.Only patients with a 
confirmed diagnosis based on relevant investigations were 
included in the present study. Complete hemogram which 
included a hemoglobin percent, a total and differential leu-
kocyte count and platelet count were done at the time of 
presentation to the hospital and these records were analyzed 
in the present study. 
Patients were classified by disease status and severity of 
thrombocytopenia (disease-thrombocytopenia category, 
hereafter). Those with a positive NS1 antigen or IgM anti-
bodies test were classified as having dengue, positive Widal/
Typhidot as typhoid and positive Malaria Antigen/ IgM/GBP 
tests as malaria. Positive test results on two or more tests 
suggested a combination of these diseases. Thrombocytope-
nia was defined as platelet count below 150,000 with sever-
ity depending on the extent of fall in platelet count: platelet 
count between 100,000 and 150,000 was defined as mild, 
between 50,000 and 100,000 as moderate and below 50,000 
as severe thrombocytopenia.8

STATISTICAL ANALYSIS
Five hemocytological parameters were analyzed- platelet 
count, haemoglobin (Hb), total leukocyte count (TLC), neu-
trophils and lymphocytes. Mean values) of these parameters 
in each disease-thrombocytopenia category were calculated. 
Differences in these mean values across disease categories 
were tested using analysis of variance (ANOVA) / Student’s 
t-test (for normally distributed variables) and Kruskal-Wal-
lis test/ Mann-Whitney-Wilcoxon test (for non-normal 
variables), as appropriate. Ordered logistic regression was 
conducted to determine the relationship between thrombo-
cytopenia and blood cell counts. Logistic regression analy-
seswere conducted to estimate the predicted probabilities for 
a particular disease. Differences were considered statistically 

significant at the 5% significance level. All analysis was con-
ducted using Stata 13.

RESULTS
Of the 90 patients under study, 61(67.78 %) had dengue, 
24(26.67%) had malaria and 31(34.44 %) had typhoid, with 
or without overlap (Table 1). 41(45.6%) patients had only 
dengue, 13(14.4%) had only malaria and 12(13.3%) had 
only typhoid. 5(5.6%) patients had both dengue and malaria, 
13(14.4%) patients had both dengue and typhoid, 4(4.4%) 
had typhoid and malaria whereas 2(2.2%) had all three 
illnesses viz. dengue, typhoid and malaria. 
Demographic characteristics of the patients, both in the total 
sample and by disease status, are reported in Table1.Ages 
ranged from 6months to 15 years with a mean age of 9.8 
years. Over half of the patients (58.88%) patients were aged 
10-15 years, 30% were aged 5 to <10 yrs and 11.1 % were 
< 5 years old. Patients having dengue (alone or with other 
diseases) were relatively older (mean age of such patients 
was 11.07years, only one of them being an infant).. Mean 
age of patients with malaria (alone or in combination) was 
7.40years while those with typhoid (alone or in combination) 
was 9.77years. There was no sex predilection in the sample 
with 46 patients being female and 44 male. This was also 
largely true within each disease category, although both pa-
tients with all three diseases were females. Age distribution 
within male and female samples was also similar.
Over half of all patients (62.2%) in the sample had moderate 
or severe thrombocytopenia (Table 2). Thrombocytopenia 
was observed in majority of patients having only dengue ( 
80.48%) and only malaria (92.3 %), with most of these be-
ing in the moderate/severe range (71% for dengue only and 
61.5% for malaria only). However only 33.3 % having only 
typhoid had thrombocytopenia. All patients having both 
dengue and malaria had moderate/severe thrombocytopenia. 
76.92% of patients having both dengue and typhoid and 75% 
patients having both typhoid and malaria had thrombocyto-
penia. Interestingly, both patients having all three illnesses 
had only moderate thrombocytopenia.
Mean platelet count among patients in each disease-throm-
bocytopenia category are shown in Table 3. Overall, mean 
platelet count was lowest among patients with both malar-
ia and dengue (49,800/mm3) and highest among those with 
typhoid only (1,81,250/mm3). However, there was no sta-
tistically significant difference in mean platelet count lev-
els across disease categories (P=0.108). Comparing each of 
the other disease categories to the dengue only group, only 

No. of patients (%) Age (years), Mean(SD) Male, No. (%) Female, No. (%)
Total sample 90 (100) 9.85 (3.88) 44 (48.9) 46(51.1)
Disease 
Dengue Only 41 (45.6) 10.96 (3.48) 22 (53.66) 19 ( 46.34)
Malaria + Dengue 5 (5.6) 9.6 (1.34) 2 (40) 3 (60)
Malaria Only 13 (14.4) 6.6 (4.44) 8 (61.54) 5 (38.46)
Typhoid + Dengue 13 (14.4) 12.23 (1.74) 4 (30.77) 9 (69.23)
Typhoid + Malaria 4 (4.4) 6.13 (3.71) 2 (50) 2 (50)
Typhoid Only 12 (13.3) 8.37 (4.14) 6 (50) 6 (50)
Dengue + Malaria + Typhoid 2 (2.2) 9.5 (2.12) 0 (0) 2 (100)

Table-1: Characteristics of patient population
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patients with typhoid only had a significantly higher mean 
platelet count (P=0.013) while the difference was not statis-
tically significant for all other groups when compared with 
Dengue only.
Haemoglobin ranged from 3.8g% to 15g%, with mean he-

moglobin being highest in cases of"dengue only" (10.4g%) 
followed by "typhoid plus dengue" (10.3g%) and "typhoid 
only" groups (8.9g%) (Table 4). It was lowest among pa-
tients with "typhoid and malaria" (6.5g %). This difference 
in mean haemoglobin across disease categories was statisti-

Thrombocytopenia
Disease Mean platelet 

count in patients 
with no throm-

bocytopenia

Mean platelet 
count in patients 

with mild 
thrombocyto-

penia

Mean platelet 
count in patients 
with moderate 
thrombocyto-

penia

Mean platelet 
count in patients 

with severe 
thrombocyto-

penia

Overall mean 
platelet count

Dengue Only 2,07,500.00 1,17,500.00 63,933.30 29,771.40 85,507.30
Malaria + Dengue 80,000.00 29,666.70 49,800.00
Malaria Only 1,50,000.00 1,12,500.00 71,600.00 28,666.70 80,307.70
Typhoid + Dengue 1,66,666.70 1,13,333.30 66,250.00 39,000.00 94,000.00
Typhoid + Malaria 2,20,000.00 1,20,000.00 20,000.00 1,20,000.00
Typhoid Only 2,50,500.00 65,000.00 20,500.00 1,81,250.00
Dengue + Malaria + Typhoid 75,000.00 75,000.00
Total Sample 2,15,904.80 1,15,384.60 67,400.00 29,607.70 98,064.40

Table-3: Pattern of thrombocytopenia (as represented by mean platelet count) in relation to the causative disease

Mean Hemoglobin in various diseases and its association with degree of Thrombocytopenia
Disease Mean hemoglo-

bin in patients 
with no throm-

bocytopenia

Mean hemoglo-
bin in patients 

with mild 
thrombocyto-

penia

Mean hemoglo-
bin in patients 
with moderate 
thrombocyto-

penia

Mean hemoglo-
bin in patients 

with severe 
thrombocyto-

penia

Overall mean 
hemoglobin

Dengue Only 9.9 11 9.6 11.3 10.4
Malaria + Dengue 8.7 7.2 7.8
Malaria Only 7 9.1 6.4 7.5 7.4
Typhoid + Dengue 8.5 11.5 9.9 11.2 10.3
Typhoid + Malaria 5.5 8.3 3.8 6.5
Typhoid Only 9 11.8 5.8 8.9
Dengue + Malaria + Typhoid 6.6 6.6
Total Sample 9 10.2 9 9.6 9.3

Table-4: Pattern of anemia (as represented by mean Hemoglobin %) in relation to the causative disease and its association with 
degree of Thrombocytopenia

Thrombocytopenia
Disease Absent Mild Moderate Severe Total

Dengue Only 8 4 15 14 41
(38.1) (30.8) (50) (53.8) (45.6)

Malaria + Dengue 0 0 2 3 5
(0) (0) (6.7) (11.5) (5.6)

Malaria Only 1 4 5 3 13
(4.8) (30.8) (16.7) (11.5) (14.4)

Typhoid + Dengue 3 3 4 3 13
(14.3) (23.1) (13.3) (11.5) (14.4)

Typhoid + Malaria 1 2 0 1 4
(4.8) (15.4) (0) (3.8) (4.4)

Typhoid Only 8 0 2 2 12
(38.1) (0) (6.7) (7.7) (13.3)

Dengue+ Malaria + Typhoid 0 0 2 0 2
(0) (0) (6.7) (0) (2.2)

Total Sample 21 13 30 26 90
(Percentages in parentheses)

Table-2: Distribution of patients according to severity of thrombocytopenia and disease
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cally significant both overall (P<0.001) and among moderate 
and severe thrombocytopenia cases (P=0.029 and P=0.001, 
respectively). This difference was, however, not significant 
for patients with mild or no thrombocytopenia.
There was no significant correlation between mean haemo-
globin levels and severity of thrombocytopenia across any 
of the disease categories, controlling for age and gender. In 
cases of" malaria only", it was lowest in moderate throm-
bocytopenia (6.4g %) and maximum in mild thrombocyto-
penia(9.1g%) cases. Although, there was some correlation 
among cases of malaria with dengue, this was not statistical-
ly significant.
Differences in mean Total Leucocyte Count (TLC) were sta-
tistically significant across disease categories(P=0.018). It 
was lowest in cases of "malaria with dengue" (3,940/mm3), 
and maximum in cases of" typhoid only" (8,933/mm3). Rel-
ative to "dengue only", mean TLC was significantly higher 
among cases with" typhoid only" and those with all three 
diseases (4150/mm3 vs. 8933/mm3, P=0.003 and 4150/mm3 
vs. 7000/mm3, P=0.035, respectively).
Overall, in the total sample there was a significant direct re-
lationship between leucopenia and severity of thrombocyto-
penia (P=0.007). 
Results for neutrophil and lymphocyte counts were similar 
(Table 6 and Table 7). Both measures varied significantly 

across disease categories (P=0.020 for neutrophil count and 
P=0.021 for lymphocyte count). No significant correlation 
was observed between severity of thrombocytopenia and 
neutrophil and lymphocyte counts, respectively. Although 
neutrophil counts reduced while lymphocyte counts in-
creased in the typhoid only group as severity of thrombo-
cytopenia increased (71.6% (Neutrophils) and 25.8% (lym-
phocytes) for no thrombocytpenia vs. 46% (neutrophils) and 
49.5% (lymphocytes) for severe thrombocytopenia), this 
was not significant (P=0.096 (neutrophils); P=0.069 (lym-
phocytes)).Mean percentage of neutrophils was higher in pa-
tients having "typhoid only"(67%) and least in patients with" 
malaria with Dengue"(50.6%).
There was no clearly identifiable hemocytological pattern 
pathognomonic of any of these diseases However predict-
ed probabilities derived from logistic regression analyses 
suggest some trends in hemocytological changes associated 
with each disease viz:
1.  There is a higher probability of Dengue fever in the age 

group 10.96 + 3.48 years:
a. If TLC is <4000/cumm, Platelet count 50000-

100000/cumm,neutrophil count between 40- 80% 
and lymphocyte count is 20-40% or

b.  If TLC is <4000/cumm, Platelet count 100000-
150000/cumm and neutrophil count >80% or

Mean TLC in various diseases and its association with degree of Thrombocytopenia
Disease Mean TLC in 

patients with no 
thrombocyto-

penia

Mean TLC in 
patients with 

mild thrombo-
cytopenia

Mean TLC 
in patients 

with moderate 
thrombocyto-

penia

Mean TLC in 
patients with 

severe thrombo-
cytopenia

Overall mean 
TLC

Dengue Only 5,785.70 2,950.00 4,321.40 3,453.80 4,150.00
Malaria + Dengue 3,550.00 4,200.00 3,940.00
Malaria Only 4,100.00 4,133.30 5,850.00 5,933.30 5,245.50
Typhoid + Dengue 4,366.70 4,033.30 5,200.00 3,933.30 4,446.20
Typhoid + Malaria 11,800.00 6,700.00 2,000.00 6,800.00
Typhoid Only 11,175.00 5,650.00 3,250.00 8,933.30
Dengue + Malaria + Typhoid 7,000.00 7,000.00
Total Sample 7,945.00 4,141.70 4,896.40 3,824.00 5,191.80

Table-5: Pattern of leucopenia (as represented by mean total leucoyte count) in relation to the causative disease and its association 
with degree of Thrombocytopenia

Mean Neutrophil count in various diseases and its association with degree of Thrombocytope-
nia

Disease Mean Neutro-
phil count in 

patients with no 
thrombocyto-

penia

Mean Neutro-
phil count in 
patients with 

mild thrombo-
cytopenia

Mean Neu-
trophil count 

in patients 
with moderate 
thrombocyto-

penia

Mean Neutro-
phil count in 
patients with 

severe thrombo-
cytopenia

Overall mean 
Neutrophil 

count

Dengue Only 68.7 67.3 59.3 63.5 63.4
Malaria + Dengue 55.5 47.3 50.6
Malaria Only 45 53.7 50 52.3 51.3
Typhoid + Dengue 68.7 60.7 64 71 65.9
Typhoid + Malaria 64 47 65 55.8
Typhoid Only 71.6 69.5 46 67
Dengue + Malaria + Typhoid 72 72
Total Sample 68.5 58.8 60.4 59.8 61.9

Table-6: Mean Neutrophil count in relation to the causative diseases and its association with degree of Thrombocytopenia
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c. If TLC is <4000/cumm, Platelet count <50000/
cumm and lymphocyte count is 20-40% 

2.  There is a higher probability of Malaria in the age group 
6.6 +4.44 years:
a.  If TLC is 4000-8000/cumm, Platelet count is 

100000-150000/cumm and neutrophil count is 60-
80% or

b. If TLC is 4000-8000/cumm, Platelet count is 50000-
100000/cumm and neutrophil count is 20-40%

3.  There is a higher probability of Typhoid Fever in the age 
group 8.37 + 4.14 years:
a. If TLC is <4000/cumm or >12000/cumm, lympho-

cyte count is <20% and Platelet count is normal or
b.  If TLC is 8000-12000/cumm, neutrophil count is 

20-40% and Platelet count is normal

DISCUSSION
This study was performed at a tertiary care centre of Western 
UP between the months of September to mid November -this 
being the peak season for Dengue fever, Malaria and typhoid 
or a combination of these9

In the present study 61(67.78%) patients were diagnosed 
as having dengue fever on the basis of their blood being 
positive for NS1 antigen [18/61 (29.5%)] or IgM antibod-
ies [47/61 (77.05%)] or both. Tan R Kurniawan et al also 
observed that when suspected dengue samples were tested 
by all methods, viral isolation detected the fewest dengue 
infections (10.5%), while the IgM/IgG ELISA was the most 
successful (46.3%) in diagnosing dengue infections.10 In 18 
cases who had positive NS1 antigen IgM was negative in 8 
cases which could be due to the timing of the tests as the IgM 
appears 5-10 days after the infection.
Typhoid fever was diagnosed on the basis of Typhi Dot or 
Widal test which was found to be positive in 31 cases out of 
the total sample population of 90 patients(34.4%).
Malaria was diagnosed on the basis of general blood picture 
and/or positive card test for Malaria and was found to be 
positive in 24 patients out of the total of 90(26.66%)
Amongst patients with malaria, 12 were male and 12 female. 
Dengue was present in 28 males and 23 females included 
in the study while 13 males and 18 females presented with 
typhoid. Mean age of patients having Dengue fever alone or 

in combination was 11.07 years which is in accordance with 
Rathi et al11 who also observed a mean of 11.6 years in their 
study, whereas it was 9.77 years for typhoid and 7.40years 
for Malaria. There was no sex predilection for any of the dis-
eases in our study which is in contrast to Rathi et al who have 
reported a preponderance of male population in their study 
in rural Rajasthan which could be due to highly prevalent 
gender bias there.
Thrombocytopenia was observed in 80% cases of "dengue 
only", 92.3% cases of "malaria only" and just 33% cases of 
"typhoid only" subgroups. The mean platelet count in cases 
of "dengue only" was 85507.3, in malaria only was 80,307.7 
and in "typhoid only" was 1,81,250). The mean hemoglobin 
was lowest in cases of "malaria only",(7.4g%) and highest in 
cases of "dengue only" (10.4g%). This can be explained by 
the hemolysis characteristic of malaria and the hemoconcen-
tration that occurs in dengue because of capillary leakage.. 
In cases of pure typhoid fever also, Hb was less than normal. 
This could be because of bone marrow suppression that oc-
curs in infections of longer duration or because of the high 
prevalence of iron deficiency anemia in our country, special-
ly in the lower socioeconomic population in whom chances 
of GI infections also would be more. Underlying nutrition-
al deficiency anemia could also explain the relatively low 
Hb levels in dengue, despite the hemoconcentration due to 
capillary leakage. In cases having both malaria and typhoid, 
hemolysis due to malaria was superimposed on diminished 
hematopoiesis leading to very low Hb levels (upto 2.9g% in 
our study).
The mean TLC was lowest in cases of "dengue only" with 
mild thrombocytopenia. This shows that leucocyte produc-
tion is also reduced in dengue along with the platelets. How-
ever the degree of leucopenia did not correlate with the de-
gree of thrombocytopenia in these cases. In cases of typhoid, 
leucocyte counts were highest in cases without thrombocy-
topenia and decreased serially as the thrombocytopenia in-
creased. This could result from the increasing bone marrow 
suppression with increasing severity of the disease. It was 
observed that most severe thrombocytopenia occurred when 
both dengue and malaria coexisted(5 cases), with severe 
thrombocytopenia present in 3 cases, having a mean plate-
let count of 29,666.7/mm3 and moderate thrombocytopenia 

Mean Lymphocyte count in various diseases and its association with degree of Thrombocyto-
penia

Disease Mean Lym-
phocte count in 
patients with no 

thrombocyto-
penia

Mean Lym-
phocte count in 

patients with 
mild thrombo-

cytopenia

Mean Lym-
phocte count 
in patients 

with moderate 
thrombocyto-

penia

Mean Lym-
phocte count in 

patients with 
severe thrombo-

cytopenia

Overall mean 
Lymphocyte 

count

Dengue Only 27.4 31 37.2 33.9 33.5
Malaria +Dengue 40.5 47.3 44.6
Malaria Only 52 42 48 43.3 45.2
Typhoid + Dengue 24.3 37.7 31.3 26 29.9
Typhoid + Malaria 34 48 30 40
Typhoid Only 25.8 28 49.5 30.1
Dengue + Malaria + Typhoid 24 24
Total 27.9 38.3 36.1 36.8 34.6

Table-7: Mean Lymphocyte count in various diseases and its association with degree of Thrombocytopenia
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present in 2 cases with a mean platelet count of 80,000/mm3.
Logistic regression was used to identify trends in hemocyto-
logical parameters in conjunction with age groups of the pa-
tient population to predict the causative disease,which could 
be used at the primary care setting.

CONCLUSIONS
This study observed the highest incidence of Dengue among 
all causes of acute undifferentiated fever followed by Ty-
phoid and Malaria. However the incidence of thrombocyto-
penia was higher in cases of Malaria as compared to Dengue 
against the popular notion to the contrary.
There was no clearly identifiable hemocytological pattern 
pathognomonic of any of these diseases. However on the 
basis of statistical analysis certain trends were observed in-
dicating a higher probability of a particular disease
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Pattern and Presentaion of Molar Incisor Hypomineralizaion in 
Pakistani Children
Inaam Ullah1, Naghma Parveen1, Raheela Shabbir2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Molar-incisor hypomineralization (MIH) is a 
developmental disturbance that affects first permanent mo-
lars and incisors, with prevalence ranges from 3.6 to 25%. In 
MIH, hypomineralized dental enamel is fragile and can break 
easily leading exposed dentin and causing dental sensitivity 
and caries lesions. The etiological factors are frequently asso-
ciated with childhood diseases during the first three years of 
life. This study was carried out to determine the pattern and 
presentation of molar-incisor hypomineralization in Pakistani 
children visiting Nishtar Institute of Dentistry, Multan.
Materials and Methods: A total of 233 consecutive patients 
ranging in age from 6-11 years presenting with any dental 
problem in Nishtar Institute of Dentistry and fulfilling the 
inclusion and exclusion criteria were included in the study. 
Detailed examination was done in all the patients to demon-
strate the pattern and presentation of Molar Incisor Hypomin-
eralization. 
Results: Among 233 patients, there were 116/233 (49.8%) 
males while females were 117/233 (50.2%). Mean age of the 
patients was 8.51 + 1.59 years. Molar incisor hypominerali-
zation was diagnosed in 35/233 (15.1%) children, whereas no 
feature of MIH was found in 198/233 (84.9%). White patches 
were identified in 19/233 (8.15%) while white lines could be 
observed in 19/233 (8.15%). Brown patches were identified in 
21/233 (9.01%). All the three features were altogether present 
in 11/233 (4.72%) of patients.
Conclusion: MIH is a common problem occurring in as many 
as 15.1% of our children population, predominantly with 
brown patches.

Keywords: Molar Incisor Hypomineralisation, Dental Enam-
el, Caries.

INTRODUCTION
The tooth is a vital organ present in the oral cavity.1 Den-
tal development and mineralization in humans starts before 
birth and continues to adolescence when the permanent mo-
lars complete their mineralization. The first permanent molar 
is the first tooth in the permanent dentition to mineralize, a 
process that starts around birth and is completed at approx-
imately three years of age.2 Histologically, tooth consists of 
Enamel, Dentine, Pulp and Cementum. Enamel develops in 
three phases. First an organic matrix formation, second min-
eralization and maturation is the 3rd one. Disruption at matrix 
formation manifests as hypoplasia while disturbances of min-
eralization results in hypo mineralization of tooth enamel.3 
Dental enamel has a number of properties making it a unique 
tissue. It is the hardest tissue in the body and has a very high 
proportion of inorganic matter, mainly hydroxyapatite. The 
ameloblast has a limited reparative capacity; therefore dis-
turbances occurring during the mineralization of enamel 
will remain as permanent marks.4,5 Clinically, disturbances 

in enamel mineralization may be seen as opaque areas with 
colors ranging from white to yellowish-brown, or as defects 
where no mineralization of enamel has occurred. 
The hard tissue formation of enamel and dentin is, as in 
many biological systems, characterized by a rhythmic ap-
pearance.4 The rate of mineralization is histologically seen 
as incremental lines in enamel and dentin. In the enamel the 
incremental lines are known as Retzius lines. Histological 
studies of dental hard tissues have provided information on 
the timing of their mineralization. Therefore, enamel may 
serve as a kymograph for events occurring during its miner-
alization, which is especially true for histological sections of 
teeth. An epidemiological study in Sweden reported children 
with defective first permanent molars with “cheese molar” 
appearance.5 A defect in dental enamel during development 
is defined as disturbance in hard tissue matrix and its min-
eralization. The major developmental defects in enamel are 
hypomineralization and hypoplasia.6 The molar incisor hy-
pomineralization is qualitative defect and it follows the in-
cremental lines from cuspal to cemento-enamel junction.7,8 
These alterations become visible throughout enamel matu-
ration and might be liable for the distinct decrease in elas-
tic modulus and hardness of the affected enamel.9 The term 
enamel hypomineralization was first coined by Weerheijm 
et al. who defined it as disturbed clinical and morphological 
appearance in the incisal and occlusal surfaces of one of the 
permanent molars and incisors.10 MIH is actually a serious 
drawback for both the dentist and affected child because of 
high incidence of sensitive teeth, caries and expensive treat-
ment.11

Many epidemiological studies have reported that children 
with MIH undergo more dental treatment.12,13 First molars 
should be monitored carefully in order to early diagnosis 
and timely treatment for MIH. Regarding all the above men-
tioned facts, MIH is a greatest challenge for the restorative 
dentist because it has a notable impact on oral health. There-
fore this study was carried out to describe the pattern and 
presentation of MIH in local population.

MATERIALS AND METHODS
This descriptive cross sectional study was carried out in 
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Operative Dentistry Department of Nishtar Institute of Den-
tistry, Multan. After getting informed consent, 233 subjects 
were selected by following non-probability purposive tech-
nique. 
Patients were examined clinically by two dentists. Molars 
and incisor teeth were dried and examined with a front sur-
faced mouth mirror and an explorer which was drawn across 
the surface to detect any interruptions in the surface continu-
ity. The FDI index was used to classify the defects.14 The ob-
servations were written down on a modified data recording 
sheet. Data was entered and analyzed using SPSS 20.0. This 
study was certified and approved by Institutional Research 
and Ethical review Committee of Nishtar Institute of Den-
tistry Multan, Pakistan.

RESULTS
Among 233 children, there were 116/233 (49.8%) males 
while females were 117/233 (50.2%). Mean age of the pa-
tients was 8.51 + 1.59 years. Molar incisor hypomineraliza-
tion was diagnosed in 35/233 (15.1%) patients by presence 
of any one of the below mentioned three features whereas no 
feature of MIH was found in 198/233 (84.9%). White patch-
es were identified in 19/233 (8.15%), with 6/19 (31.5%) fe-
males and 13/19 (68.5%) males. White lines were identified 
in 19/233 (8.15%), with 9/19 (47.3%) females and 10/19 
(52.7%) males. Brown patches were observed in 21/233 
(9.01%), with 13/21 (61.9%) females and 8/21 (38.1%) 
males. All the three patterns were present in 11/233 (4.72%) 
patients (Table 1).

DISCUSSION
In our study there were 233 patients in total. The number of 
males and females was almost equal. There were 116 males 
which constituted 49.8% of the patient population while 
females were 117 which constituted 50.2% of the patient 
population. Mean age of the patients was 8.51 + 1.59 years. 
This was due to the inclusion criteria in which we selected 
children ranging in age from 6 to 11 years only. In our study 
population molar incisor hypomineralization was diagnosed 
in 35 patients who constituted 15.1% of the total population 
we surveyed. These patients were diagnosed on the basis of 
presence of any of the features of MIH including white lines, 
white patches or brown patches on their molar teeth. One 
hundred and ninety eight patients which constituted 84.9% 
of the population had no MIH. In another study conducted in 
India15, 1366 of 8-12 year old children were examined; 230 

children were examined in the hospital and the remaining 
1,136 in their schools. The age range of the children exam-
ined was 8-12 yrs. The mean age of the total sample was 
10.4 years. Of the study sample, 612 (44.80%) were females 
and 754 (55.20%) males which is similar to that observed in 
our study. Out of the total number of children examined (n 
= 1,366), 126 were diagnosed with MIH, revealing a preva-
lence of 9.22% in the rural areas of Gandhinagar. In another 
study, 3,518 patients of age 5.5 to 12 year were examined; 
there were 360 (10.2%) children with MIH, 211 (58.6%) fe-
males and 149 (41.4%) males, with 1,926 affected teeth.16

Molar incisor hypomineralization was diagnosed in 35/233 
(15.1%) patients by presence of any one of the below men-
tioned three features whereas no feature of MIH was found 
in 198/233 (84.9%) in current study. And when the frequen-
cy of various characteristics in the study population was not-
ed it was found that brown patches were the most frequently 
encountered feature present in 21/233 (9.01%) of the popu-
lation. White patches and white lines were found with equal 
frequency and were present in 19/233 (8.15%) of the study 
population. All the three features were present in 11/233 
(4.72%) of patients. Fteita et al. examined 378 patients and 
reported the mean value of 1.5% for demarcated opacities in 
their first molars. MIH lesions were seen in first molars in 
only 1.1% of the children (tooth frequency) and every lesion 
was mild. Six children (1.6%) had diffuse opacities and 3 
children’s (0.8%) had hypoplastic defects in their first mo-
lars.17

Similarly COSTA-SILVA et al. reported a frequency of MIH 
in 19.8%of their study population. The mainstream of the de-
fects were demarcated opacities with no post-eruptive struc-
tural loss, which has been assessed as mild defects. Children 
with MIH had elevated DMFT values.18 Another study con-
ducted in Italy reported that thirty-nine children (13.7%) 
had MIH and the most common type of defects, which were 
observed in 19.4% of the children’s, were demarcated opac-
ities. Diffuse opacities were seen in 6.6% of the children and 
were observed in 4.4%, 4.0%, 3.8% and 2.4% of the lower 
first molars, upper central incisors, first molars and laterals, 
accordingly. Hypoplasia noted only in 1.3% of the children 
and hypoplastic defects in all tooth types were uncommon.19

Dietrich and his colleagues reported that demarcated opac-
ities in children were observed in (5.6%) of MIH children 
with at least one first molar involvement.19 GHANIM et al. 
stated that 18.6% of children had minimum one affected first 
molar or first molars and incisors and were counted as hav-
ing MIH. Demarcated creamy white opacities were the most 
common lesion type observed in children.20 These all previ-
ously conducted studies are quite contrary in findings to the 
results of the present study.
For children with frequent illnesses in the first years after 
birth and children’s with opacities on erupted incisors or mo-
lars it is strongly recommended to raise the rate of dental 
check-ups throughout the period of erupting first permanent 
molars.

CONCLUSION
MIH is a significant clinical problem that frequently involves 
both the specialist pediatric dentists and general dentist. The 

Characteristic Frequency Gender
White patches 19/233 

(8.15%)
Males = 13/19 (68.5%)
Females = 6/19 (31.5%)

White lines 19/233 
(8.15%)

Males = 10/19 (52.7%)
Females = 9/19 (47.3%)

Brown Patches 21/233 
(9.01%)

Males = 8/21 (38.1%)
Females = 13/21 (61.9%)

All features 11/233 
(4.72%)

Males = 6/11 (54.6%)
Females = 5/11 (45.4%)

Any feature 35/233 
(15.1%)

Males = 19/35 (54.2%)
Females = 16/35(45.7%)

Table-1: Frequencies of various patterns of molar incisor 
hypomineralisation
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prevalence of MIH in this study was high in comparison to 
other previous epidemiological reports. Molar incisor hypo-
mineralization is a common dental problem in our setup af-
fecting as many as 15.1% of the children with predominantly 
brown patches of lesion.
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Accidental Injection of Formalin in Dental Operatory: Case Report
Chanchal Singh1, Monika Aggarwal2

CASE REPORT

ABSTRACT

Introduction: Dentist in riverside provides a friendly touch to 
their patients. Inspite of precautionary measures being taken 
during the various dental treatment procedures yet complica-
tions do occur. In Dentistry formalin is commonly used for 
preserving tissue samples and for histological examination 
and related disciplines this process is known as fixing. In this 
compound the protein molecules are linked together making it 
easier to prepare thin slices for microscopic examination. As 
the treatment of pain related to dentistry cannot be provided 
without the use of local anaesthesia but sometimes mishap-
pening occurs in using such drugs due to negligence and inad-
equate knowledge.
Case report: This is a case report of a male child patient with 
an accidental injection of formalin during dental procedure 
followed by its successful management.
Conclusion: Thorough knowledge of the medicament to be 
used is mandatory for both the operator as well as the assis-
tant. 

Keywords: Formalin, Antibiotics, Steroids

INTRODUCTION
Formalin is colorless liquid resembling local anesthesia used 
for preservation of tissue prevents decay and acts as an em-
balming agent. If swallowed has a corrosive effect on the 
mouth, tongue and esophagus, systemically causes kidney 
failure sometimes leading to coma. At low levels, it is ir-
ritating to nose and can cause headache lead to bronchitis 
and emphysema. Myocardial depression can occur if 50-100 
ml. of formaldehyde is ingested.1 Contact with the skin may 
cause irritation or dermatitis. Eye contact with very dilute 
solutions causes irritation, but higher concentrations may 
damage the cornea and loss of vision.

CASE REPORT
An eight year old male child reported to the Department of 
Pedodontics and Preventive Dentistry, KD Dental College 
and Hospital, Mathura with a chief complaint of pain in the 
upper right and left back tooth region of mouth since one 
month. Thorough Clinical and radiographic examination was 
done (Figure 1- Deep Carious lesions on Maxillary Posteri-
or Teeth) which revealed that there is a deep carious lesion 
involving pulp. Treatment plan was Medication and Pulpec-
tomy followed by Stainless Steel Crown. Patient had no rel-
evant medical history and all the vital signs were normal. 
Buccal infiltration was given on the left side for endodontic 
procedure. Immediately the patient complained of burning 
sensation and started feeling discomfort. The procedure was 
stopped and the vital signs of patient were recorded which 
were in the normal limits. The contents of the local anaes-
thetic vial were then examined carefully and pungent odor 
was smelt which was of formalin. It has been ruled out that 
formalin has been injected in lieu of local anaesthesia. For-

tunately the injected amount was less but the syringe was 
loaded by the assistant. The patient and parents were in-
formed about this severe negligence and its management. 
Generally this case requires surgical intervention but as the 
injected dose was less and it was an infiltration not a block 
so it was decided to manage without surgical intervention. 
Antibiotics, analgesics and steroids were prescribed to the 
patient. After 48 hours patient reported with a swelling in left 
maxillary region extending upto lower eyelid with decreased 
opening of eye (Figure 2- swelling after 48 hours with de-
creased opening of Left Eye). Medicines were continued 
for one week. Patient was recalled after a week and it was 
noticed that swelling has decreased and evidence of necro-
sis was not there in that area (Figure 3- Decreased Swelling 
after 1 Week). Patient was recalled every week for cleaning 
the area, kept under constant observation and after 21 days 
eye opening was complete and swelling subsided complete-
ly (Figure 4- Swelling Subsided after 21 days). Endodon-
tic treatment was then completed. Patient was recalled after 
every month and over a six months period of follow up there 
were no signs of pain or swelling in the area.

DISCUSSION 
When an individual sustains an injury as a direct conse-
quence of dental treatment that he has received, this may 
constitute an act of dental negligence. Complications occur 
in the dental office either due to negligence of dentist or the 
assistant. The most common cause of negligence for inject-
ing formalin is because it is colorless resembling local anaes-
thesia and stored in the same vial for preserving specimens 
to conduct histological examination.2 Another reason might 
be the wearing of face mask by the operator due to which the 
pungent odor of formalin is masked.3 Accidental complica-
tions can also occur due to use of other chemicals in dental 
office such as hydrogen peroxide and sodium hypochlorite as 
these solutions are routinely used as an irrigating solutions 
loaded in the same syringe as that of local anaesthesia for 
endodontic procedures. In case of such complications it is 
important not to panic at that time rather to handle the sit-
uation with utmost care. This case was treated in the same 
department using conservative approach. A case reported by 
Saujanya KP et al also preferred a conservative approach in 
handling such case.4 Another method for management can be 
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tients so it is important for the clinician to take precautionary 
measures by proper labeling of the local anesthesia bottles 
if used for some other purpose. The operator as well as the 
assistant should have a thorough knowledge of the contents 
of the solution before it is injected. Assistants who are un-
skilled and do not have knowledge of dental medicaments 
should not be entertained. The chemicals which are not to be 
used during the treatment should be placed away from the 
working area. The consent form should be obtained from the 
patients before starting any dental treatment to avoid other 
legal complications.
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Figure-1: Deep Carious lesions on Maxillary Posterior Teeth

Figure-2: swelling after 48 hours with decreased opening of Left 
Eye

Figure-3: Decreased Swelling after 1 Week

Figure-4: Swelling Subsided after 21 days

incision and placement of drainage by giving loose sutures 
in the area of injection as reported by Vaka RB et al in 2014 
where formalin was injected erroneously while performing 
dental extraction.5 Also a case has been reported where for-
malin solution was used as an irrigating solution instead of 
isotonic saline solution.6 To avoid such complications it is 
important for the clinician to be well versed with the contents 
of the vial before injecting any drug. Conservative approach 
was preferred in this child patient to gain confidence and to 
avoid psychological trauma hence gaining co-operation for 
further dental treatment in future. 

CONCLUSION
As the complications are unavoidable while treating pa-
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ABSTRACT

Introduction: Exarticulation is one of the most severe forms 
of dental trauma. Ideally, the tooth should be replanted im-
mediately after the injury for better prognosis. Unfortunately, 
immediate repositioning of the tooth is not always possible. 
Recently researchers have proven that polyphenols can help 
in maintaining PDL cell viability. Such polyphenols are found 
in many herbal products like Cameillia sinensis, Punicia gra-
natum, Vaccinia macrocarpon, Prunus domestica and Psidium 
guajava leaves which are not yet explored as storage media 
except Camellia sinensis. These herbal products being read-
ily available worldwide might prove as a boon for effective 
storage capacity and maintenance of cell viability. This study 
was aimed to assess and compare the viability of periodontal 
ligament fibroblasts in the above mentioned herbal media.
Materials and methods: A strain of periodontal ligament 
fibroblasts was established from healthy premolar tooth ex-
tracted for orthodontic purpose and cultured in Dulbeco’s 
Modified Eagle’s medium. The cultivated cells were exposed 
to the different study media at 15mins, 30 mins, 1 hour and 
3 hours. Cell viability was assessed Neutral red assay. The 
results obtained were statistically analysed.
Results: Vaccinium macrocarpon and Punicia granatum had 
greater mean optical density compared to the other study 
media. The optical density decreased as the time intervals 
increased. The viability reduction at 15 mins- 3 hours time 
intervals was seen least with Vaccinium macrocarpon which 
was 24.7%. (p<0.05). 
Conclusion: Vaccinium macrocarpon can be used as potential 
storage media. Punicia granatum, Prunus domestica, Psidium 
guajava leaves and Camellia sinensis showed good cell via-
bility. 

Keywords: exarticulation, cell viability, storage, herbal

INTRODUCTION
Traumatic injuries to the anterior teeth occur mainly in the 7 
to 10 years of age group, of which 0.5%-16% result in tooth 
avulsion. Avulsion injury is one of the most severe form 
of dental trauma. Due to the complexity of this injury, the 
neurovascular supply is severely compromised and usually 
results in loss of pulp vitality. The success for a favourable 
prognosis of an exarticulated tooth occurs when it is imme-
diately replanted. This is not practically possible and hence 
a suitable storage medium is required to preserve the PDL 
cell viability till the replantation is carried out. The question 
is which are the various media that can be used as means of 
storage. 
In developing countries, accessibility of HBSS storage medi-
um is dubious. Besides, the cost is a major concern. Immense 
studies have been done on different storage media which 
can aid in maintaining the viability of periodontal ligament 
cells.1 However, none of the currently used media is profi-

cient to meet all the ideal requirements which can help in 
maintaining cell viability. Hence, the hunt for a suitable stor-
age medium continues. Why can’t we have a look into our 
backyard and try for the option which are readily available, 
feasible and economical. Recently, researchers have prov-
en that the polyphenols of green tea can help in maintain-
ing such PDL cell viability. Such polyphenolic contents are 
present in, Cameillia sinensis2, Punicia granatum3, Vaccinia 
macrocarpon4, Prunus domestica and Psidium guajava leaf 
extract5 and research says that they help prevention of ad-
hesion of streptocoocus strains. Unfortunately, they are not 
yet explored as storage media for exarticulated teeth. These 
herbal products being readily accessible at the trauma site 
might prove as a boon for effective storage capacity and 
maintenance of cell viability. 
Keeping in mind the benefits of these herbal media and their 
accessibility, this study was aimed to evaluate their potential 
in maintaining PDL cell viability in cases of exarticulated 
teeth.

MATERIALS AND METHOD
The research study was undertaken at the Department of 
Microbiology. The study was approved by the Institutional 
review board. The Human PDL fibroblasts used in the study 
were obtained from healthy premolar indicated for extrac-
tion for orthodontic purpose. 
Following extraction, the tooth was washed with sterile 
solution to remove the blood and the tissue harvesting pro-
cedure was carried out.6 The tissue culture and experiment 
was carried out under laminar flowhood. PDL tissue was 
scraped from the root surface with a No 11 sterile scalpel 
blade and the scrapings were further transferred to a 24 well 
culture plate. The explants were checked for viability after 
incubation at 37º with Dulbeco’s modified Eagle’s medium 
supplemented with 10% fetal bovine serum, 100 u/ml pen-
icillin, streptomycin 100u/ml and amphotericin 2.5 mg/ml. 
The cells were allowed to reach confluence and passages 3-4 
were used for the study. 
Study media: The cells were assessed in the following study 
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media for 15 mins, 30 mins, 1 hour and 3 hours time inter-
vals.
Group 1: Vaccinium macracarpon (Cranberry)
Group 2 : Punicia granatum(Pomegranate)
Group 3: Prunus domestica( Plum)
Group 4: Psidium guajava leaves ( Guava)
Group 5: Camellia sinensis(Green Tea)
Preparation of study media: Pure juices of Vaccinium 
macracarpon, Punicia granatum7 and Prunus domestica were 
prepared. The psidium guajava leaf extract was prepared by 
soaking 400 g of leaves in 200 ml of distilled water.8 Camel-
lia sinensis extract was prepared by soaking 10 g of leaves in 
100 ml of boiling distilled water for 5 minutes.9

All the prepared study media were filter sterilized with 
Whatman filter paper.
Assessment of PDL Cell viability in study media: The ex-
perimental PDL cells obtained from cell passages 3-4 were 
washed with PBS suspended with DMEM and placed in 96 
well culture plate. 100 µl study media was added ontoeach 
well and the well plate was kept at room temperature for 
15 minutes, 30 minutes, 1 hour and 3 hours time intervals.
The cell viability was assessed with neutral red assay. 200 µl 
of neutral red solution was added into each well. The well 
plates were incubated for 9 mins at 37°C, 95% O2/5% CO2 
conditions. To remove the neutral red dye, the well were sub-
sequently washed with PBS, followed by addition of desorb 
solution. (100 µl Glacial acetic acid + 5 ml ethanol + 4.9 
ml of water.) Further the well plates were incubated for 20 
mins. The absorbance was recorded with spectrophotometer 
at 540 nm.

STATISTICAL ANALYSIS
The obtained data was subjected for statistical analysis. The 
statistical calculations were executed using the SPSS v21.0 
Statistical software. Differences in cell viability among the 
various test media were statistically analysed by Kruskal 
Wallis ANOVA test. Intergroup comparision was carried out 
with Wilcoxon matched pairs test. Intergroup comparision 
was done with Mann Whitney U Test.

RESULTS
The mean optical density obtained at different time intervals 
was tabulated (Table 1, Figure 1). The optical density of Vac-
cinium macrocarpon was significantly more compared to the 
other four study media. It was noted that Vaccinium macro-
carpon relatively maintained a constant cell viability even 
when the time intervals increased. Prunus domestica showed 
an increase in optical density from 15 mins to 30 mins time 
intervals which might indicate a proliferative capacity of 
Prunus domestica. The same can be implied for leaves of 
Psidium guajava which showed an increase in the optical 
density from 1 hour to 3 hours.
On intragroup comparision (Table 2), least reduction in via-
bility from 15 minutes to 3 hours was seen with Vaccinium 
macrocarpon. In Vaccinium macrocarpon, Punicia grantum 
and Camellia sinensis, the cell viability was noted to be de-
creased with increased time intervals.

DISCUSSION
There has been tremendous research on the various bene-

ficial effects of the herbal means in the fields pertaining to 
medicine.Be it a mention of Indian mythology or be it during 
the Anglo Saxon period that is from early fifth century to 
1066 A.D., most cures were based on herbal remedies. Doc-
umentary sources however provide only limited evidence. 
The Leech books of Bald, compiled in the ninth century sug-
gests a recipe for a broken mouth inside:11

“Take a plum (Prunus domestica) ‘s leaf, boil it, let him swill 
his mouth with it”. 

The various proven benefits are listed in following table.
Herbal media Medicinal value
Vaccinium mac-
rocarpon 

‘Super fruit’, for scurvy and gastro-
intestinal disorders, treating urinary 
tract infections, preventing adhe-
sion of Helicobacter pylori to the 
gastric mucosa, seasonal influenza., 
cardiovascular diseases, inhibition 
of the colonization of dental surfac-
es by oral streptococci 13-23

Punicia granatum Bactericidal, stimulant, refrigerant, 
astringent, styptic, laxative, diuretic 
and antihelminthic, suppression 
of prostaglandin synthesis, cardio-
vascular diseases, atherosclerosis, 
denture stomatitis, obesity, malar-
ia, prostate cancer, inflammation, 
cough, Alzheimer’s disease, sores 
and ulceration, forms bonds with 
collagen fibers, plaque inhibition 
and periodontitis as well as dental 
caries due to its inhibitory effect on 
adhesion of S.mutans and S.mi-
tis.24-28

Psidium guajava Used in food and in folk med-
icine, recommended for use in 
gastroenteritis, diarrhea, dysentery, 
rheumatic pain, wounds, ulcers, 
toothache, respiratory disturbanc-
es, miscarriages, scabies, sore 
throats,Pontikis in 1996 suggested 
its use for toothache, plaque inhi-
bition 29

Prunus domestica Another variant, Prunus mume used 
in chinese medicine, antimicrobial 
and anti-inflammatory properties of 
prunus mume against oral patho-
gens.30

Camellia sinensis Antiinflammatory, antioxidant and 
anticarcinogenic effects, used for 
allografts survival.31,32

Keeping in mind the medicinal effects of these herbal means, 
they were chosen as the study media. 
On assessing the results obtained by Neutral red assay, great-
er optical density was obtained with Vaccinium macrocarpon 
compared to the other four groups at 15 mins time interval.
The cell viability showed a further steady decline with re-
spect to Vaccinium macrocarpon as the time intervals in-
creased.Punicia granatum also showed a steady decline in 
the cell viability as the time intervals increased. A similar 
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study to assess the efficacy of Punicia granatum as suitable 
storage medium was done by Hojjati et al 2014. The results 
of the study indicated that 7.5% of Pomegranate juice is ef-
fective in maintaining cell viability. Thus, it can be used as a 
suitable transport medium.8 In relation to Prunus domestica, 
the relative cell viability was noted to be increased from 15 
mins to 30 mins time interval. At further time intervals it was 
noted to be decreased whereas in relation to leaves of Psidi-
um guajava, the cell viability was relatively increased from 
1 hours to 3 hour time intervals indicating that these two 
groups have a proliferative capability. Camellia sinsensis 
showed a steady decline in the viability as the time intervals 
increased. A study by Hwang et al conducted (2011) evalu-
ated the effect of Green tea extract on avulsed-teeth preser-
vation. Findings were comparable to the present study and 
confirmed that Green Tea extract could maintain PDL cell 
viability of extracted tooth and is able to postpone the period 
of tooth storage.10 A similar study was done by Ghaesmpour 
et al (2015)12 to evaluate the potential of Green Tea Extract in 
periodontal ligament cells preservation in cases of avulsion. 
The viability was assessed with Trypan Blue dye exclusion 
test. The specimen were assessed for 1, 3 and 4 hours. No 

significant difference in viability was noted at 1 hour and 
3 hours time intervals whereas with respect to the present 
study a significant difference was seen. It was revealed that 
green tea and HBSS are equally effective in maintaining 
PDL cell viability.

CONCLUSION
From this study, it was observed that the five herbal study 
media can be used as efficient transport media for avulsed 
teeth. Vaccinium macrocarpon had the ability to preserve vi-
able cells even when the extraalveolar period is increased 
and showed a least reduction in viability of 24.7 % from 15 
mins to 3 hours time intervals as compared to other study 
media. It maintained relatively constant cell viablility at 15 
mins and 30 mins time intervals. Punicia granatum has an 
ability to preserve more number of viable cells at the initial 
time intervals and the viability declined as the time intervals 
increased. Prunus domestica and Psidium guajava leaves 
showed increase in cell viability at 15 mins-30 mins and 1 
hour to 3 hours time intervals respectively suggesting that 
these 2 media might have a proliferative capacity or it could 
be a procedural error. Camellia sinensis like Punicia grana-
tum showed a steady decline in the cell viability.

RECOMMENDATIONS
• Vaccinium macrocarpon has shown promising results in 

terms of its efficacy to maintain PDL cell viability and 
can be used as a suitable storage medium. 

• The other four study media also maintained a relatively 
good cell viability and hence can be used shorter ex-
traalveolar period of upto 30 mins to 1 hour. 

• Long term research might be needed in assessment of 
the efficacy of these herbal media. 

• The polyphenolic compounds of the herbal media can 
be segregated and assessed for its efficacy as potential 
storage media. 

• The common man should be made more aware regard-
ing the potential benefits of the herbal media which are 
accessible, cost effective and feasible. 
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The Study of Cardiovascular and Echocardiographic Parameters 
Among Young Prehypertension Males
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ABSTRACT

Introduction: Prehypertension, being a precursor of clinical 
hypertension, is one of the important public health challenge 
all over the world. It is not only associated with unwanted car-
diac morphological and functional remodeling, but also with 
many other co-morbidities. Hence, the study was planned to 
evaluate the effect of prehypertension on cardiovascular and 
echocardiographic parameters.
Material and Methods: 30 prehypertensive males of age 
group 24.00 ± 2.38 years were included in the study. Another 
30 apparently healthy males of age group 23.57 ± 1.83 years 
served as controls. Relevant medical history and anthropo-
metric variables were taken. Cardiovascular and echocardio-
graphic parameters were recorded for each of the subject.
Results: The prehypertensives were found to have statis-
tically very highly significant higher values of resting SBP, 
DBP, MAP (mean arterial pressure), heart rate and rate pres-
sure product. They also had statistically very highly signifi-
cant higher values of interventricular septum thickness, left 
ventricular posterior wall thickness and left ventricular end 
systolic diameter. 
Conclusions: The study thus showed that prehypertension 
was associated not only with significant cardiovascular load, 
but also with abnormal cardiac morphological and functional 
remodeling.

Keywords: Prehypertension, echocardiography, cardiovascu-
lar system remodeling.

INTRODUCTION
Prehypertension is one of the important public health chal-
lenges, all over the world. It is responsible for approximately 
62% of cardiovascular disease (CVD) and 49% of ischemic 
heart disease as per WHO.1 The term prehypertension was 
coined in 1939 in context of some early studies that linked 
high blood pressure recorded for life insurance purposes 
to subsequent mortality and morbidity.2 The seventh report 
of the Joint National Committee on prevention, detection, 
evaluation and treatment of high blood pressure, suggested a 
new classification for high–normal blood pressure levels-the 
prehypertension. It is defined as a condition, which heralds 
hypertension and may be considered as a starting point in 
cardiovascular disease continuum.3 
Due to the change in life style patterns and increase life ex-
pectancy, the risk of prehypertension, hypertension and car-
diovascular diseases is highest in affluent urban population 
in the developing countries of Asia and Africa. The preva-
lence of prehypertension is higher in males, in the age group 
of 30-39 yrs as reported by National Health and Nutrition 
Examination Survey (NHANES).4 Also, the prevalence of 
prehypertension (36%) was highest in the same age group of 
30-39 years among the urban young adults in North India.5

As compared to normotensive counterparts, prehyperten-
sives have been shown to have significant higher values of 
resting SBP (systolic blood pressure), resting DBP (diastolic 
blood pressure), resting MAP (mean arterial pressure), rest-
ing pulse pressure, resting heart rate and resting rate pressure 
product.7 It has also been reported to have unwanted cardiac 
morphological and functional remodeling.8 Individuals with 
prehypertension has been associated with the development 
of left ventricular hypertrophy, diastolic dysfunction, and 
increase in left ventricular thickness, left ventricular mass, 
increased left atrial size, as compared to individuals with 
normal blood pressure.8

To the best of our knowledge, very few studies have been 
conducted to evaluate the effect of prehypertension on car-
diovascular and echocardiographic parameters, hence the 
study was planned to evaluate the load and strain on cardi-
ovascular system including structural and functional cardiac 
remodeling due to prehypertension.

MATERIALS AND METHODS
The study was carried out in the Department of Physiolo-
gy, Himalayan Institute of Medical Sciences, Swami Ram 
Nagar, Dehradun over a period of 12 months. Study group 
was recruited from the students, employees of Swami Rama 
Himalayan University (SRHU) and residents of Bhaniyawa-
la. Subjects were recruited after taking written and informed 
consent. A sample size of 30 each for the control and prehy-
pertensive group was obtained using the formula for differ-
ences of means at 90% power and α error of 0.05.9 Following 
inclusion and exclusion criteria were followed:
a. Control Group (n=30)

i. Inclusion Criteria
• Age group: 20 to 40 years
• Sex: Males 
• Non obese (BMI ≤ 30 kg/m2)
• Resting blood pressure:
 Systolic <120 mm Hg
 Diastolic <80 mm Hg
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ii.  Exclusion Criteria 
• Chronic alcoholic
• Chronic smoker
• Patients with history of medication for Diabetes 

Mellitus (DM) 
• Patients with history of any chronic disease 
• History of typical or atypical chest pain

b. Prehypertensive Group (n= 30)
i.  Inclusion Criteria

• Age group: 20 to 40 years
• Sex: Males
• Non obese (BMI ≤ 30 kg/m2)
• Resting blood pressure:
 Systolic 120 - 139 mm Hg
 Diastolic 80 - 89 mm Hg

ii.  Exclusion Criteria
• Chronic alcoholic
• Chronic smoker
• Patients with history of medication for Hyper-

tension and Diabetes Mellitus (DM) 
• Patients with history of any chronic disease like 

Tuberculosis (TB), Chronic Obstructive Pulmo-
nary Disease (COPD), Chronic Renal Failure 
(CRF), Rheumatoid Arthritis (RA)

• History of typical or atypical chest pain
The study was approved by the ethical committee of the in-
stitute.
Subjects were asked to report in the department of physiolo-
gy at 9:00 am. They were asked to take light breakfast in the 
morning and avoid tea, coffee, heavy exercise, 2 hours be-
fore the reporting time. A structured case reporting form was 
designed to generate required data. Age (years), sex, height 
(in cm), body weight (in kg), BMI (in kg/m2), relevant medi-
cal history and examination findings were recorded. 

Cardiovascular parameters measurement
After a rest of 10 min in sitting position, systolic blood pres-
sure, diastolic blood pressure, mean arterial pressure, pulse 

pressure, heart rate and rate pressure product were recorded. 
Rate pressure product or double product was calculated as 
systolic blood pressure multiplied by heart rate,10 and heart 
rate recovery was calculated as heart rate at second minute 
of exercise minus heart rate after 1 minute of exercise. Blood 
Pressure Apparatus (model no. EW 254 DC6V) was used. 

Echocardiographic parameters measurement
Following parameters were recorded: resting left atrium size, 
left ventricular end diastolic volume, left ventricular end 
systolic volume, left ventricular end diastolic diameter, left 
ventricular end systolic diameter, inter ventricular septum, 
left ventricular ejection fraction and left ventricular post wall 
thickness. Echocardiograph (Model Philips HD11XE SNo.
US 11270001) was used.

STATISTICAL ANALYSIS
SPSS (Statistical Package for Social Science) version 20 
software was used for data analysis. Standard descriptive 
statistics were determined. Unpaired t test was used for the 
cardiovascular and echocardiographic parameters compari-
son between the control and the prehypertensive group. The 
level of Significance was set at p<0.05.

RESULTS
The anthropometric parameters: age, height, weight and 
BMI between the controls and the prehypertensives were 
similar (Table 1). 
As compared to controls, the prehypertensives had statisti-
cally very highly significant higher values of resting systol-
ic blood pressure, resting diastolic blood pressure, resting 
MAP, resting pulse pressure, resting heart rate and resting 
rate pressure product (Table 2).
As compared to controls, the prehypertensives had statisti-
cally very highly significant higher values of interventricular 
septum thickness, left ventricular posterior wall thickness 
and left ventricular end systolic diameter. They had lower 
value of left ventricular end diastolic diameter, left ventricu-
lar end diastolic volume and left ventricular ejection fraction, 
but were statistically insignificant. They also had statistically 
insignificant higher values of left atrial size, left ventricular 
end systolic diameter and end systolic volume (Table 3).

DISCUSSION
Prehypertensives were found to have statistically very highly 
significant higher values of resting systolic blood pressure, 
resting diastolic blood pressure, resting MAP, resting pulse 
pressure, resting heart rate and resting rate pressure product 
(Table 2).

S. 
No.

Parameters Controls
(Mean ± SD)

Cases  
(Mean ± SD)

p- 
value

1 Age (years) 23.57 ± 1.83 24.00 ± 2.38 0.432
2 Height (cm) 170.93 ± 5.45 170.83 ± 6.28 0.949
3 Weight (Kg) 70.00 ± 4.92 69.97 ± 5.28 0.980
4 BMI (Kg/m2) 23.97 ± 0.39 23.88 ± 0.37 0.409
p>0.05 -non significant, p<0.05 – significant, p<0.01- highly 
significant, p<0.001- very highly significant. Unpaired t test.

Table-1: Comparison of anthropometric parameters among 
controls and cases (n=30 each)

S. No. Parameters Controls
(Mean ± SD)

Cases
(Mean ± SD)

p-value

1 Resting SBP (mmHg) 108.97 ± 7.29 128.77 ± 5.88 0.000
2 Resting DBP (mmHg) 69.03 ± 5.99 83.17 ± 3.79 0.000
3 Resting MAP (mmHg) 82.34 ± 6.01 98.37 ± 3.38 0.000
4 Resting Pulse Pressure (mmHg) 39.93 ± 5.03 45.60 ± 6.60 0.000
5 Resting Heart rate (beats per min) 73.00 ± 2.99 85.47 ± 5.68 0.000
6 Resting Rate Pressure Product (mmHg per min) 7950.43± 569.89 11010.03 ± 941.28 0.000
p>0.05 -non significant, p<0.05 – significant, p<0.01- highly significant, p<0.001- very highly significant. Unpaired t test.

Table-2: Comparison of cardiovascular parameters among controls and cases (n=30 each)
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Similar findings have been reported by Pal GK et al.7 The 
finding may be due to sympathovagal imbalance or auto-
nomic dysregulation among prehypertensives.11 Due to the 
increased sympathetic activity and decreased parasympa-
thetic activity, they are more liable and prone to hyperten-
sion and cardiovascular diseases.12 Others have also reported 
autonomic dysregulation among prehypertensives.13,14

Since the oxygen demand of the heart has been reported to 
be higher in prehypertensives and hypertensives, rate pres-
sure product is more among them. Rate pressure product is 
calculated as the product of systolic blood pressure and heart 
rate.10 It is a good estimate of myocardial work or internal 
work done, and is proportional to myocardial oxygen con-
sumption.10,15

The present study has shown that hypertensives had statis-
tically significant higher values of interventricular septum 
thickness, left ventricular posterior wall thickness and left 
ventricular end systolic diameter, as compared to controls. 
They also had higher value of left atrial size and left ventricu-
lar end systolic volume than the controls, but the increase 
was statistically insignificant. The values of left ventricular 
end diastolic diameter, left ventricular end diastolic volume 
and left ventricular ejection fraction, were less among prehy-
pertensives as compared to controls, which was statistically 
insignificant (Table 3).
The increase in interventricular septum thickness and left 
ventricular posterior wall thickness may indicate increase 
in left ventricular cardiac muscle mass.16 The finding of in-
creased left ventricular mass in prehypertensives was also 
reported by Manios E et al,17 Di Bello V et al18 and Stabouli 
S et al.19 The increase in left ventricular mass has been re-
ported to be a strong predictor of cardiovascular morbidity 
in hypertension.20 
The increase in the cardiac mass is caused by increase in 
pressure load (primarily due to increase in resistance or af-
ter load) and represents an attempt by the heart to normalize 
myocardial wall stress.21 Although hypertrophy primarily in-
volves myocytes, the interstitial network also changes. This 
occurs initially in a perivascular distribution but progressive-
ly extends to cause a widespread interstitial fibrosis of the 
cardiac muscle.21 In addition, replacement fibrosis may occur 
to replace necrotic or apoptotic myocytes. This increased in-
terstitial fibrous tissue is probably one of the main causes for 
increased left ventricular stiffness and cardiac dysfunction 
seen in hypertension.21

The increase in left ventricular end systolic diameter may be 

due to increase in left ventricular stiffness and reduce con-
tractility.22 The increase in cardiac stiffness may also account 
for decrease in left ventricular end diastolic diameter and 
volume, indicating decreased left ventricular compliance.23 
This may lead to reduction in left ventricular ejection frac-
tion. Prehypertension is associated with increase in left atrial 
volume,24 the left atrial volume is an accurate index of left 
atrial size.25 In our study as compared to controls, the cases 
had higher values of left atrial size, which was statistically 
insignificant (Table 3).

CONCLUSION
The prehypertensives were found to have significant higher 
cardiovascular parameters, including resting rate pressure 
product. This indicated that the prehypertensives were hav-
ing more cardiac load as compared to the normotensives.
The echocardiographic findings indicated that there was un-
favorable cardiac remodeling among the prehypertensives 
due to pathological pressure overloading, and altered hemo-
dynamics, resulting in decrease in systolic as well as diastol-
ic cardiac function.
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ABSTRACT

Introduction: Diabetic kidney disease is a common compli-
cation in diabetes mellitus causes significant morbidity and 
mortality. The objective of this study was to know the inci-
dence of Diabetic kidney disease in newly diagnosed Type 2 
diabetics and its relationship with various risk factors associ-
ated with Diabetes mellitus like AGE, SEX, BMI, Blood Pres-
sure, and HbA1c, Lipid profile. 
Material and Method: We analyzed 600 newly diagnosed 
Type 2 Diabetics (diagnosed with in 6 months) between 
January2014 to January 2015. Subjects were put to detailed 
clinical workup including urinary microabluminurea B.M.I., 
hypertension labeled as per WHO/ADA Criteria.
Results: The Incidence of Diabetic kidney disease (nephrop-
athy) in newly diagnosed Type-2 DM was 17.35% (105/600) 
it increased significantly with increase in age and BMI respec-
tively 59.21% and 53.66%. It also shows male preponderance 
and liner correlation with increasing blood pressure with in-
cidence of Nephropathy. The incidence also increased with 
increase in HbA1c level. Dyslipidemia also has significant 
effect on Diabetic kidney disease. Family history with Dia-
betic kidney disease has significant impact over the incidence 
of Nephropathy.
Conclusion: Incidence of Nephropathy in newly diagnosed 
Type 2 diabetics is as high as 17.35%, Hypertension is the 
most important associated factor contributing to development 
of Nephropathy in those patient with poor glycaemic control 
(High HbA1c). Family history of renal disease showed signif-
icant relationship over the incidence of Nephropathy.

Keywords: Nephropathy, Type 2 Diabetics

INTRODUCTION
Some 246 million people worldwide had diabetes in 2007.it 
is now estimated that the absolute number will surpass 400 
million in coming 20 years.it is one of the most common 
non-communicable disease globally. Diabetes is the fourth 
or fifth leading cause of dearth in most developed countries 
and there is substantial evidence that it is epidemic in many 
developing and newly industrialized nations.
Diabetes in India is expected to rise to 102.2 million by 2013 
when China will reach to 129.7 million thus being infamous 
for being the world leader in Diabetes. The emergence of 
T2DM in India coinciding with countries rapid economic de-
velopment and characterized as modern epidemic resulting 
directly from westernization. 
India has wide regional variation of caste, religion, socio-
economic status, and life style, food habits. A better under-
standing of the regional variation in Diabetes and long term 
complications.
Complications from diabetes such as CAD, PVD, stroke, 
diabetic neuropathy, amputation, renal failure and blindness 
are resulting in increasing disability reduced life expectancy 

and enormous health cost for virtually every society. Dia-
betes Nephropathy is one of the dreaded complications of 
Diabetes. Presently there is a great focus on early detection 
of nephropathy to help in better patient outcome. This study 
aims at studying nephropathy in newly diagnosed Type 2 
Diabetics and studying the relationship of development of 
nephropathy with various risk factors like Age Sex, BMI, 
BP, HbA1c and regional variations. 

MATERIAL AND METHOD
This study was conducted on the subject attending OPD of 
Diabetes Education and care Clinic, wright town, Jabalpur, 
(M.P.) in and around Jabalpur. We have analyzed 600 newly 
diagnosed Type 2 Diabetics (diagnosed with in 6 months) 
between January2014 - December 2015. Presence of urinary 
microabluminurea in two samples in a period of six months 
taken as criteria for detecting Nephropathy.
Symptom of Diabetes plus RBS >200mg/dl.
Fasting plasma Glucose > 126mg/dl.
2 Hrs. Plasma Glucose > 200mg/dl after 75 gm glucose load.
Patients having Diabetes for more than 6 months and newly 
diagnosed diabetics with a preexisting renal disease, due to 
some other pathology were not included in the study. The 
patients were subject to detailed history and examination. 
Laboratory tests included complete urinalysis, 24 hour uri-
nary protein, urine microabluminurea, HbA1c, lipid profile, 
ultra-sonography of abdomen and pelvis, percutaneous renal 
biopsy (when required). The patients were followed for the 
next 6 months. Urinary microabluminurea positive on two 
occasions six months was taken as criteria for detecting ne-
phropathy. The classification used for BMI was in agreement 
with that recommended by WHO.

RESULTS
600 patients of newly diagnosed type 2 Diabetes were stud-
ied form Jan 2014 to Dec 2015. Of the 600 patients studied, 
408 were male and 192 were females. The Incidence of ne-
phropathy in newly diagnosed Type 2 Diabetics was 17.35%. 
Incidence of nephropathy increased significantly with in-
crease in blood pressure (Table 1). It was 0% in group < 
120/80 mmHg. 4.76% in blood pressure 120/80 – 139-89, 
and 75% in blood pressure >160/100mmHg. P value was 
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<0.001, and hence highly significant.
There was a significant difference between incidences of 
diabetic kidney disease in both the sexes (Table. 2). It was 
24.25% and 7.25% in male, females respectively. There was 
no correlation of family history of T2-DM with diabetic kid-
ney disease (Table.2).
Incidence of nephropathy increased with age (Table 3). It 
was 6.6% in age group <20 yrs. and increased to 59.21% in 
age group > 60 yrs. P value was <0.05 and was significant. 
Incidence of nephropathy increased in BMI and HbA1c (Ta-
ble 3). It was 7.14 at BMI<18.5, 30.30%, and 53.66% at BMI 
>30, suggestive of high significant. Similarly correlation was 
noted with HbA1c that was 0% at HbA1c <7,and 90% at 
HbA1c >9. P value was <0.001. Incidence of diabetes ne-
phropathy also increased with dyslipidemia(Table 4).

DISCUSSION
Diabetic nephropathy is a serious complication of Type 2- 
Diabetes mellitus. Earlier, it has been found that Diabet-
ic kidney disease was present in about 15-17% of patients 
of with newly diagnosed type 2 Diabetics.1 our study also 
shows that 17.35%2,3 patients developed Diabetic nephrop-
athy.
It was seen that nephropathy was more common in males 
(24.25%), as compared to females (7.25%).4 Also, most of 
the patients in >60 yrs. age group developed nephropathy. 
The incidence of nephropathy is seen to increase consistently 
with age5, suggesting the decremented effect of age develop-
ment of nephropathy. 
On considering BMI, 53.66% of the patients with BMI >30 
developed nephropathy. These findings are consistent with 
a study in England, that Indians are at increased risk of T2-
DM and its complication, at a relatively lower BMI, because 
Asians-Indians pheno-typically T2D even with low BMI.6 
Nephropathy increased significantly with UKPDS study7 
they found that small vessels diseases complications were 
benefited by better glycemic control.8-10 Also, in accordance 
with the fact that diabetic nephropathy and blood pressure 
have a strong correlation, in our study also incidence of ne-
phropathy increased significantly with rise in blood pressure. 
And incidence of nephropathy increased significantly with 
increasing dyslipidemia. Family history of DM has a little 
effect on occurrence of nephropathy.11-13

CONCLUSION
Incidence of Diabetic kidney disease in newly diagnosed 
Type 2DM is as high as 17.35%, Hypertension is the most 
significant risk factor contributing to development of Diabet-
ic nephropathy in those patient with poor glycemic control.
Higher BMI, dyslipidemia, increased age and male sex may 
be contributing factors.
Diabetic kidney disease is triggered by poor glycemic con-
trol. Good glycemic control delayed the onset of Diabetes 
Nephropathy but current evidence suggests it is less effective 
in later stage of Diabetes Nephropathy. Rapid progression of 
Diabetes Nephropathy is associated with ethnicity and soci-
oeconomic status in type 2 Diabetes mellitus.
In T2DM patients with hypertension and microabluminurea, 
simultaneous intensive control of glycaemia, blood pressure 

Blood Pres-
sure (mmHg)

Total Pt. of 
T2-DM

 Diabetic kid-
ney disease

%

<120/80 20 0 0.00%
120/80-139/89 210 10 4.76%
140/90- 159/99 90 34 37.77%
>160/100 20 15 75%
Total 340 59 17.35
X2=51.23, P value <0.001 Highly Significant

Table-1: Relationship of Diabetic Nephropathy with Blood 
pressure

Sex Patient %
Male 24.25%
Female 7.25%
Family H/O Diabetes
Present 19.61%
Not Present 16.16%
(P<0.05)

Table-2: relationship of diabetic nephropathy with sex and 
family H/o DM

Age Cases
< 20 6.6%
21-40 11.83%
41-60 22.36%
>60 59.21%

(p<0.05)
BMI
<18.5 7.14%
18.5 – 24.9 8.90%
25 – 29.9 30.30%
>30 53.66%

(p<0.001)
HbA1c
<7 0.00%
7 – 7.99 3.23%
8 – 9 18.24%
>9 90.00%

(P<0.01)
Table-3: Relationship of Diabetic Nephropathy with Age, 

BMI, And HbA1c

Total Cholesterol Incidence of Nephropathy %
<200 5%
200- 239 17.16%
>240 27.28%

(p<0.05)
TG
<150 7.5%
>150 - <199 21.15%
>200 41.6%

(p<0.01)
LDL
<100 7.5%
100-190 21.15%
>190 41.67%

(p<0.01)
Table-4: Relationship of Diabetic Nephropathy with Total 

Cholesterol, Triglycerides and LDLcholestrol
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and dyslipidemia decreases progression of Diabetic kidney 
disease and cardiovascular complications by 35-55% over 
4-9 years. 
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ABSTRACT

Introduction: Common  injuries due to poor ergonomics 
knowledge  at workplaces usually affects back, neck and up-
per limb and are mainly caused by repetition and over strain 
at tendons and joints, unbalanced and prolonged postures, 
chronic  inflammation and weakness. During craniotomy sur-
gery, because of the prolonged action and maintaining a fixed 
position, neurosurgeons, in both the sitting and standing posi-
tions, face various musculoskeletal problems in the absence of 
proper position.  In view of this, the present study was planned 
and undertaken to find the prevalence of musculoskeletal dis-
orders among neurosurgeons due to poor ergonomics at their 
workplaces. 
Material and method: A descriptive cross-sectional study 
consisting of 28 neurosurgeons was conducted to determine 
musculoskeletal work related pain in North India. The study 
was conducted by sending questionnaire via electronic-mail. 
Subjects were recommended to implement ergonomics at 
their workplace and were again approached after 1 month. 
Chi- square test was used for the analysis. A 95% Confidence 
Level was used and a p-value of less than or equal to 0.05 was 
considered statistically significant. 
Results:  32% reported lack of rest, 46% maintenance of same 
position  for long time  and remaining  reported both the rea-
sons for the occurrence of this disorder.  The areas affected by 
musculoskeletal pain and discomfort was neck in 74% cases, 
shoulder 37%, hands or wrists 24%,  elbows 39%, upper back 
46%, low back 32%, knees 2%, hips and thighs 2%, ankles 
and feet 4%. 72% reported that they lack coordination of all 
the arrangements around operation table during operation. 
43% reported that they accommodate themselves to fit the sur-
gical microscope instead of finding  most comfortable work-
ing position by defining free space zone. 
Conclusion: The factors of occupational health problems 
affecting medical professionals particularly musculoskeletal 
disorders need to be evaluated with greater accuracy, along 
with occupational safety methods to help decrease their prev-
alence.

Keywords: Musculoskeletal Disorders, Neurosurgeons

INTRODUCTION
Pain and muscle tension are common experience in a neu-
rosurgeon’s day to day life. A neurosurgeon is a physician 
who specializes in the diagnosis and surgical treatment 
of disorders of the central and peripheral nervous system 
including congenital anomalies, trauma, tumors, vascular 
disorders, infections of the brain or spine, stroke, or de-
generative diseases of the spine.1 Due to critical operations 
and long operating hours neurosurgeons require compro-
mising positions. During craniotomy surgery, because of the 
prolonged action and maintaining a fixed position, neurosur-

geons, in both the sitting and standing positions, face various 
musculoskeletal problems in the absence of proper position.2

Implement of proper ergonomics at workplace is important 
to prevent repetitive strain injuries, which can increase over 
the span of time and can lead to long-term disabling condi-
tions and working can be made as comfortable as possible.3 
The word ergonomics means natural laws or systems at work. 
Thus, it is an applied science concerned with designing prod-
ucts and procedures for maximum efficiency and safety. It is 
also a study of the relationship among the personnel, equip-
ment and environment in the work area. Common injuries 
due to poor ergonomics at workplaces usually affects back, 
neck and upper limb and are mainly caused by repetition and 
over strain at tendons and joints, unbalanced and prolonged 
postures, chronic inflammation and weakness.4 In view of 
this, the present study was planned and undertaken to find 
the prevalence of musculoskeletal disorders among neuro-
surgeons due to poor ergonomics at their workplaces.

MATERIAL AND METHOD
A descriptive cross-sectional study consisting of 28 neuro-
surgeons was planned and carried out to determine musculo-
skeletal work related pain in North India. Ethical clearance 
was taken from institutional ethical committee for the com-
mencement of the study. The study was conducted by send-
ing questionnaire via electronic-mail to 50 neurosurgeons 
and only 28 neurosurgeons responded to the questionnaire. 
Telephonic conversation was carried out to follow the partic-
ipants. Informed consent was taken from all the study par-
ticipants via electronic-mail. The study was planned in two 
phases. Standardized Nordic Questionnaire (SNQ)5 (modi-
fied according to work area of neurosurgeons) (table 1) and 
questionnaire regarding affects and reasons of work related 
musculoskeletal problems (table 2) consisted of mainly ob-
jectives questions. In the first phase, the subjects were given 
questionnaire related to the musculoskeletal pain happened 
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over last twelve months. The reliability and validity of ques-
tioner was determined by carrying pilot study by asking the 
10 subjects to refill the questioner and reliability of the ques-
tioner was determined by using cronbach’s alpha coefficient 
test value degree 0.92. Thus, in the first phase musculoskele-
tal problem was analysed. In the second phase of study, sub-
jects were recommended to implement ergonomics at their 
workplace (table 3). After one month subjects were again 
approached and given questionnaire about the musculoskel-
etal disorders. 

STATISTICAL ANALYSIS
Data so obtained was analyzed using Statistical Package for 
Social Science (SPSS) Version-16 data analysis software. 
Chi- square test was used for the analysis. A 95% Confidence 

Level was used and a p-value of less than or equal to 0.05 
was considered statistically significant.

RESULTS
The overall prevalence of musculoskeletal problems in the 
present study was found to be 56.1%. The mean age of to-
tal 28 respondents was 53.6 years. 32% reported lack of 
rest, 46% maintenance of same position for long time and 
remaining reported both the reasons for the occurrence of 
this disorder. The areas affected by musculoskeletal pain and 
discomfort (table 4 and Figure-1) was neck in 74% cases, 
shoulder 37%, hands or wrists 24%, elbows 39%, upper back 
46%, low back 32%, knees 2%, hips and thighs 2%, ankles 
and feet 4%.
Table 5 shows that 17% respondents had taken self admin-
istered medicines for relief and 3% had consulted the ortho-
paedicians for discomfort. 63% experienced musculoskeletal 
pain after a day of surgery. 39% reported that they take care 
of correct working distance between body and the table. 72% 
reported that they lack coordination of all the arrangements 
around operation table during operation. 43% reported that 
they accommodate themselves to fit the surgical microscope 
in place of finding most comfortable working position by 
defining free space zone. After one month, only 12 respond-

Have you at any time during the last 6 months had suffered 
ache, pain, discomfort in:
Neck
1 No 2 Yes
Shoulders
1 No 2 Yes
Upper back
1 No 2 Yes
Low back
1 No 2 Yes
Elbows
1 No 2 Yes
Wrists/ Hands
1 No 2 Yes
One or both hips and thighs
1 No 2 Yes
One or both knees
1 No 2 Yes
One or both ankles/feet
1 No 2 Yes

Table-1: Standardized Nordic Questionnaire (SNQ) (modi-
fied according to work area of neurosurgeons) about pain and 

discomfort in various locomotor organs

According to you, reason for your musculoskeletal prob-
lem: A)  Lack of rest  B) Position maintained for long time 
C) Both
Have you administered medicines for relief or consulted the 
orthopaedicians for discomfort?
Yes                                                     No
Have you experienced musculoskeletal  pain after a day of 
surgery?
Yes                                                     No
Do you take care of correct working distance between your 
body and the table?
Yes                                                     No
Do you think that the during operation all the arrangements 
around operation table are properly coordinated?
Yes                                                     No
Do you accommodate yourselves to fit the surgical microscope 
or  find your most comfortable working position by defining 
your free space zone?
Yes                                                     No
Table-2: Questionnaire regarding affects and reasons  of work 

related musculoskeletal problems

S. 
No

Recommendation to implement ergonomics at work 
place

1 The most comfortable working position by defining your 
"free space" zone. 

2 The body should be in a perpendicular line, i.e. ear, 
shoulder joint and hip joint have to be in vertical align-
ment. 

3 The operation table has to be set at the right height keep-
ing in view of working distance between the surgeon and 
the operation table. 

4 Good quality optics can help to avoid problems like fa-
tigue and headaches, which may occur after many hours 
spent looking through a microscope. 

5 Microscope should be adjusted accordingly to comfort-
able working position that minimizes leaning in at an 
awkward angle.

6 An apochromatic multifocal lens and high-quality optics 
must be utilized provide smooth lighting, excellent depth 
of focus, and advanced color correction

Table-3: Recommendation to implement ergonomics at work 
place6

Pain and discomfort in various 
locomotor organs

Percentage prevalence
N=28

Neck 74%
Shoulders 37%
Upper back 46%
Low back 32%
Elbows 39%
Wrists/ Hands 24%
One or both hips and thighs 2%
One or both knees 2%
One or both ankles/feet 4%

Table-4: Evaluation of prevalence of musculoskeletal prob-
lems among neurosurgeons
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ents applied ergonomics at their work place, and reported 
decrease in fatigue, pain and discomfort. The p value was 
significant with p< 0.05
63% experienced musculoskeletal pain after a day of sur-
gery. 39% reported that they take care of correct working 
distance between body and the table. 72% reported that they 
lack coordination of all the arrangements around operation 
table during operation. 43% reported that they accommodate 
themselves to fit the surgical microscope in place of finding 
most comfortable working position by defining free space 
zone. After one month, only 12 respondents applied ergo-
nomics at their work place, and reported decrease in fatigue, 
pain and discomfort. The p value was significant with p< 
0.05

DISCUSSION
Long craniotomy procedures necessitate a performance with 
outstretched arms. Moreover, many procedures in neurosur-
gery engages standing for an extensive amount of time. All 
these compromising positions increases burden on the sur-
geon’s musculoskeletal system which results in aches and 
pains which may be localized or may radiate down the arms 
or may cause chronic pain, headaches and further exhaus-
tion.6 
Even the most experienced medical professionals can only 
deliver their best services if their body is disease or pain 
free. Musculoskeletal disorders (MSD) can cause illnesses, 
discomfort and pain that can result in disruption or impair-
ment in the routine practice of the professional.5 The term 

musculoskeletal disorders consists of a number of inflam-
matory and degenerative conditions that affects the muscles, 
tendons, ligaments, joints, peripheral nerves, and support-
ing blood vessels with consequent ache, pain or discomfort. 
Work-related musculoskeletal disorders (WMSDs) are de-
fined as musculoskeletal disorders that results from a work 
related event.7

A comfortable posture is very critical to avoid such illnesses. 
In medical care providers musculoskeletal disorders due to 
poor ergonomics is a common problem. Literature reports 
several surveys regarding health discomfort due to absence 
of application of ergonomics at work place. Ergonomics is 
the study (or science) of the interaction between humans and 
their working environment. Also known as human factors, it 
has had a long and successful history of influencing the up-
take of human centred design processes in different domains, 
such as the automotive industry and defence, and to a lesser 
extent, medicine and surgery. Ergonomics can also be looked 
on as a bridge between human behaviour and technology, 
striving to guarantee the usability of future devices.8

Recently, this term ergonomics is becoming popular and is 
being widely used with most professions. It is a discipline 
that studies workers and their relationship to their occupa-
tional environment. This includes many different concepts 
such as, how medical professionist position themselves and 
their patients, how they utilize equipment, how work areas 
are designed and how all of this impact the health of profes-
sionist.3

However, very limited data is available regarding ergonom-
ic risk factors threatening neurosurgeons. Thus, the present 
study was conducted among neurosurgeons of North India to 
evaluate the risk of musculoskeletal disorders in this group 
of medical professionals involved in such noble cause saving 
large patients from dying due to cranial injuries and tumors, 
etc.
In the last few years many new instruments and devices have 
been developed and introduced into the operating room. A 
debate has been ongoing about the optimal ergonomic pos-
ture for the operating staff. From practical experience, it is 
obvious that the operating tables cannot be adjusted ade-
quately to allow surgeons of different stature to maintain a 
comfortable posture.9

The present study reported 63% of neurosurgeons experi-
enced musculoskeletal pain after a day of surgery. 72% re-
ported that they lack coordination of all the arrangements 
around operation table during operation. 43% reported that 
they accommodate themselves to fit the surgical microscope 
instead of finding most comfortable working position by de-
fining free space zone.
Abrishamkar S et al2 evaluated 20 standing and 20 sitting po-
sitions of neurosurgeons during craniotomy surgery and the 
risks of exposure to musculoskeletal disorders was calculat-
ed and concluded that during craniotomy surgery, neurosur-
geons either in standing or in sitting position have moderate 
exposure levels in different areas of the body such as the 
shoulders/arm, wrist/hand and neck and the risk is higher in 
standing position. The relation between the neurosurgeon’s 
position and the position of the patient’s head is a sensitive 
that is often impaired, and then the surgeon’s art seems to 

Question Response
Administration of medicines for relief 17%
Consulted the orthopaedicians for discomfort 3%
Experienced musculoskeletal pain after a day of 
surgery

63%

Correct working distance between your body and 
the table 

39%

Lack of co-ordination during operation among 
all the arrangements around operation table 

72%

Accommodate themselves to fit the surgical 
microscope 

43%

Adapted ergonomics to avoid work related mus-
culoskeletal pain

N=12,  
p=0.002

Table-5: Evaluation of reduction of musculoskeletal problems 
among neurosurgeons
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Figure-1: Prevalence of musculoskeletal problems among neuro-
surgeons
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be handicapped as ergonomics considerations were not taken 
into consideration.10

Neurosurgeons should intervene ergonomic recommenda-
tions made by the occupational therapist to avoid health in-
juries. Occupational therapists working in the specialty of 
ergonomics may be involved with conducting assessments 
and developing interventions for individual workers, or pro-
viding health promotion and injury prevention education 
programs for groups of workers. Designing and modifying 
workplace tools, equipment, and behaviors to prevent inju-
ry. Consulting with employers and insurance companies on 
developing programs to reduce workers’ compensation costs 
(e.g., strategies to address the needs of aging workers).11-17

CONCLUSION
Further studies are required to reveal the impact of occu-
pational related health disorders on the efficiency of the 
medical professionals. The factors of occupational health 
problems affecting medical professionals particularly mus-
culoskeletal disorders need to be evaluated with greater ac-
curacy, along with occupational safety methods to help de-
crease their prevalence.
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ABSTRACT

Introduction: Haemodialysis patients are more vulnerable 
to infections. Compared to permanent vascular access that is 
arterio-venous fistula or graft, intravenous Catheter related 
infections are more common. So we analysed in this study 
the incidence of access related infection in these groups of 
patients and also evaluated other non access related infections. 
The clinical manifestation of these infections, the etiological 
microorganism and antibiotic sensitivity in these patients were 
also analysed.
Materials and Methods: It is a case control study, haemodi-
alysis’ patients with intravascular catheters were considered as 
cases and with permanent vascular access as controls. Patients 
on haemodialysis in our center were analysed for a duration of 
1 year these included patients with permanent vascular access 
and patients with temporary vascular access that is intravascu-
lar catheters. We have analysed the access related infection in 
these patients, other infections, spectrum of microorganisms 
isolated in these patients and antibiotic sensitive pattern in 
them. 
Results: Haemodialysis Access related Infection was clini-
cally considered in 17 % of subjects in whom intravascular 
catheter was inserted and 5 % in permanent vascular access. 
Confirmed infection in intravascular catheters in 80%. Other 
infections in patients with permanent vascular access included 
respiratory tract infection in 25%, Urinary tract infection in 5 
%, tuberculosis in one patient. Other Infection in patients with 
temporary vascular access catheter included respiratory tract 
infection in 20%, Urinary tract infection in 25 %. 
Conclusions: Compared to patients with permanent vascu-
lar access, patients with intravenous central vascular access 
had more incidence of infections. Hence Catheter-dependent 
patients have a high burden of infection and it is crucial to 
evaluate these patients with suspected infection for various 
access-related and nonaccess-related infections. 

Keywords: Catheter related infection, chronic kidney disease 
(CKD), end stage renal disease (ESRD), temporary vascular 
access, permanent vascular access, acute renal failure (ARF).

INTRODUCTION
Vascular access has been described as the “Achilles Heel” of 
haemodialysis but vascular access are associated with var-
ious complication, infection being the most common com-
plication.1 
Among haemodialysis’ patients temporary vascular catheters 
are inserted for a period of waiting before the permanent ac-
cess can be created and utilised that is in ESRD patients and 
partial or complete recovery of renal failure is expected as 
in patients with acute renal failure2 or in patients who have 
exhausted all options for a permanent access. Haemodialysis 
catheters are at increased risk of infection.3,4 Catheter-related 
bacteraemia are the common infection5 although other type 

of infection like respiratory tract infection, urinary tract in-
fection and other foci of infection can occur in these patients.

MATERIALS AND METHODS
In our center we have given haemodialysis for 353 patients 
in one year. 40 Patients with Permanent vascular access and 
40 patients with temporary central vascular access catheters 
are included in this case control study. All these patients 
were analysed for infection rate with specific importance 
to temporary central vascular access catheters related infec-
tions. This analysis was done between January 2015 to Jan-
uary 2016.
Inclusion criteria: Forty haemodialysis patient with Per-
manent vascular access and 40 patients with temporary cen-
tral vascular access in whom infection was considered were 
included. Patients with temporary central vascular access 
catheters considered as cases and with Permanent vascular 
access were considered as control.
Exclusion criteria: Patients on immunosuppressive treat-
ment, peritoneal dialysis, reports with inconclusive results.
Infection in these dialysis patients were suspected by the 
nephrologist, resident, or the dialysis nurses. Whenever pa-
tients had symptoms like fever, rigors, localized infection 
at access site or symptoms suggestive of infection in oth-
er foci of infection like respiratory tract infection, urinary 
tract infection, decubitus ulcer etc infection was suspected. 
Intravenous central catheter-related infection was suspected 
whenever a patient developed fever (temperature ≥ 37.8°C) 
or rigors. Less commonly, it was suspected because of a pu-
rulent discharge from the catheter exit site, malaise, altered 
mental status, or refractory hypotension (systolic BP < 90 
mmHg)). In patient with permanent vascular access (fistu-
la or graft), the surgical site was inspected for pustule, ery-
thema, raised temperature locally, tenderness, swelling, or 
drainage. 
Details for each patient: name, age, sex, laboratory investi-
gations such as serum creatinine, 24-hour urinary protein, 
urine microscopy, virology (HBsAg, anti-HCV, HIV), com-
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plete blood count, urine routine, urine culture, blood culture, 
Catheter tip culture, renal function test, LFT, Ultrasound 
abdomen. Data were analyzed in both group that is group 
considered to be cases and group that was considered to be 
control. 

STATISTICAL ANALYSIS
Simple descriptive statistics such as median and mean ± SD 
were used for variables such as age, clinical and laboratory 
features. Percentage was used for categorical data. 

RESULTS
Duration of study was one year. Mean age of study popula-
tion in group considered to be cases included 42.42+- 6.51. 
Mean age of study population in group considered to be con-
trol included 43.6+- 6.6. Male to female ratio in case group 
was 1.3:1, and Male to female ratio in control group was 7:1. 
There were 353 haemodialysis subjects in this period in our 
hospital. Subjects who had permanent vascular access was 
14.16 % and patients with intravenous temporary vascular 
access catheter was 88.84 % among all patients receiving 
hemodialysis in our center. Access related Infection suspect-
ed in permanent vascular access 5% and 17% patients with 
intravenous temporary vascular access. 80% Infection con-
firmed in intravenous temporary vascular access catheter. 
Hospitalization due to infection occurred 12% in permanent 
vascular access population and almost all infection requir-
ing hospitalisation were for respiratory tract infection and 
only 2 patients were admitted for access related infection. 
Hospitalization in temporary vascular access related infec-
tion requiring hospitalisation were for catheter sepsis in 
90 %, respiratory tract infection in 10%, septic shock 6 % 
MODS in 5%. Approximately 42% of all infections required 
hospitalization, whereas 58% were managed as outpatients. 
Among the study group that is both case and control group 
access-related infections accounted for 72% of all infec-
tion-related hospitalizations and Non Access-related infec-
tions accounted for 28%. 
Among catheter-related bacteremia the clinical presentation 
of patients were analyzed. The patient presented with fever 
and rigors in 25%, fever without rigors in 16%, and rigors 
without fever in 30%. Finally, 18% of catheter-related bac-
teremia presented with symptoms other than fever or rigors 
and without clinical findings to suggest an alternative source 
of bacteremia. The presenting symptom in these patients in-
cluded altered mental status, malaise, exit-site drainage, or 
hypotension. Only 41% of patients had fever at presentation. 
Access related infection occurred in 90% among all infec-
tion. Catheter related infection was confirmed in ( 80%) of 
cases with tip culture sensitivity. In 20% cases of suspect-
ed catheter related infection, the cultures were negative. A 
smaller number of episodes of probable access-related in-
fections were purulent catheter exit-site infections (without 
concurrent bacteraemia). Nonaccess-related infections, in-
cluding pneumonia, urinary tract infection, skin infections, 
lower extremity infection were seen in 10%
Among infection due to various organism gram negative in-
fection was more common, klebsiella infection most com-
mon, it was 25.9%. Gram negative organism were most 

sensitive to colistin followed by imipenem and then to older 
drug chloramphenicol. Gram positive organism were most 
sensitive to linezolid,erythromycin,azithromycin followed 
by pristomycin

DISCUSSION
Catheter related infection in haemodialysis patients is of 
major concern of morbidity and mortality. Infection in these 

Case Control
Total 40 40
Age, mean ± SD 42.42+- 6.51 43.6+- 6.6
M/F 1.3:1 7:1
Diabetes 34% 8%
Coronary artery disease 5% 10%
Peripheral vascular disease 2% 5%
Congestive heart failure 10% 25%

Table-1: Epidemiology and associated diseases in cases and 
control group

Clinical Presentation Number of Cases
Total cases 40
Temperature with rigors 25%
Temperature reported 16%
 catheter exit site infection 16%
 Malaise 22%
 altered mental status 5%
Refractory hypotension 6%
MODS 5%

Table-2: Clinical presentation of probable catheter-related 
bacteremia

Infection in patients with Femoral catheter among all 
femoral catheter inserted

22%

Infection with patients with internal jugular catheter 
among all internal jugular catheter inserted

15%

Patients in whom single pathogen was isolated in tip 
culture sensitivity

25%

Patients in whom two pathogen was isolated in tip 
culture sensitivity

50%

Patients in whom three pathogen was isolated in tip 
culture sensitivity

25%

Multi drug resistance 12.5%
Table-3: Type of intravenous catheter related infection and 

pathogens isolated. 

Catheter-related bacteremia by pathogen 
isolated by catheter tip culture senstivity 

Percentage(%)

klebsiella 25.9%
pseudomonas 19.4% 
acinetobacter 19.4 % 
MRSA 10.38%
enterobacter 6.49%
E.coli 3.89 %
staphylococcus aureus 2.59 %
Enterococcus 9.09 %
Streptococcus 1.29%

Table-4: Micro organisms isolated
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patients are from the catheter insertion site, the catheter tip, 
haematogenous seedling from a distant infection, contami-
nated infusate or unhygienic handling of catheter by health 
personel.
The catheter insertion site and the catheter tip are the impor-
tant sources. catheter insertion site infection occurs in 65%, 
the catheter tip in 30% and 5% from other sources.6-8 Skin 
infection are the common souces of catheter infection in pa-
tients with lesser duration of central intravenous catheters. 
Catheter tip infection is more common patients with longer 
duration of infection.9

Various terminology used in catheter associated infections
Catheter related bloodstream infection: Catheter related 
bloodstream infection include Isolation of the same organ-
ism from culture of a catheter tip and from the blood of a 
patient with accompanying clinical symptoms of bacterae-
mia and no other apparent source of infection, defervescence 
after removal of an catheter from a patient with bacteraemia 
may also be considered to be catheter related bloodstream 
infection.
Exit-site infection: Erythema, tenderness, induration, or pu-
rulence within 2 cm of the skin at the exit site of the catheter 
are considered to have exit-site infection.
Tunnel infection: Tenderness, erythema, and/or induration 
>2cm from the catheter exit site, along the subcutaneous 
tract of a tunneled catheter are considered to have tunnel in-
fection.
Pocket infection: This includes Infected fluid in the subcu-
taneus pocket near; the catheter often associated with tender-
ness, erythema, and/or induration over the pocket; spontane-
ous rupture and drainage, or necrosis of the overlying skin, 
with or without concomitant bloodstream infection, may also 
occur.
Staphylococci are the most frequently isolated pathogens 
in most cases of catheter sepsis.10-12 But in our study it was 
gram negative sepsis with klebsiella being most common mi-
cro organism isolated. Fever most common symptoms was 
there in only 41% in our study so high grade of suspicion 
should be there for catheter associated infection and needs to 
be confirmed by culture sensitivity report at the earliest since 
this decreases mortality and morbidity in these patients. 
High risk factors for catheter associated infection include 
prolonged catheterization, frequent manipulations, contam-
inated skin solutions, improper aseptic techniques during 
insertion and location of catheter.13 Risk for infection was 
significantly decreased with insertion into other site other 
than femoral catheterisation site so it has to be considered as 
last possible option.
Sterile Technique and Hand Hygiene practice during cathe-
ter insertion, manipulation, dressing and handling of catheter 
has to be done to decrease the incidence of infection. Most 
infection associated with catheters was seen with longer du-
ration of catheters, in our study it most commonly occurred 
with duration more than 4 weeks and hence changing cathe-
ters according to some defined time period reduces the risk 
of infection associated with catheters. Since infection with 
permanent vascular access was lesser than intravascular 
catheters early permanent vascular access creation in CKD 

cases decreases infection. Use of Antimicrobial/Antiseptic 
Impregnated catheters and cuffs will also decrease infection 
associated with intravenous catheters for dialysis.
Management in these patients include early start of empirical 
antibiotics and later changed according to culture sensitivity 
report. 
In all cases infection was treated with appropriate antibiotics 
and catheter removal was considered only if they had severe 
sepsis with septic shock, multiorgan dysfunction, persistant 
bacteremia for >72 hrs in spite of optimal antibiotics or se-
vere local infection in the form of tunnel or pocket infection. 

CONCLUSION
Access related infection are very common in haemodialysis 
patients. Intravenous vascular access catheter infection more 
common than permanent vascular access. So in all CKD pa-
tients permanent vascular access created in IV CKD to avoid 
catheters or early creation even if catheters are inserted. In 
ARF cases timely replacement of catheters, aseptic precau-
tion during catheter handling to be done. Since etiological 
micro organism are polymicrobial broad spectrum antibiot-
ics to be considered in treatment of catheter associated in-
fections.
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Herpes Viruses and Periodontal Disease – A Review
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ABSTRACT

Periodontal disease which is the most prevalent of the mi-
crobial diseases among humans, is a complex inflammatory 
disease of the chronic type. Traditionally most of the research 
carried out to understand the microbiology of this disease has 
always focused on bacteria such as Porphyromonas gingiv-
alis. In recent times, the herpes virus has been proposed to be 
involved with the pathogenesis of periodontitis. The bacterial 
etiology solely does not explain the various clinical aspects 
adequately. Herpes viruses have been linked positively in eti-
ology of periodontitis. The present model of pathogenesis of 
periodontitis needs to be reconsidered considering viruses as a 
factor. The coinfection caused by both bacteria and viruses to 
some extent explains why some individuals are more affect-
ed by periodontitis than the others. In this review the role of 
herpes viruses in the development of chronic periodontitis has 
been discussed.

Keywords: Periodontitis, Herpes viruses

INTRODUCTION
Periodontitis is one of the most complex infectious diseases 
of the human body.1 It is a disease attributable to multiple 
infectious agents and interconnects cellular and humoral 
immune responses and environmental factors.2 The evolu-
tion of periodontal disease depends upon, periodontopathic 
properties such as virulence factors and anaerobiosis, local 
host immune responses that activate innate immune system 
cells which include killer cells, neutrophils, osteoclasts and 
humoral response via B-cells, oral cavity environmental 
changes such as smoking, diabetes and nutrition. Although, 
periodontal disease is based on infection caused by multiple 
infectious agents, different studies have shown that the host 
reponse factors such as inflammatory reaction and activation 
of the immune system are critical to the pathogenesis of per-
iodontal diseases.3

The viruses are known to be immunosuppressive and facil-
itate establishment of subgingival pathogens and have been 
detected in the Gingival Crevicular Fluid (GCF). The viruses 
like inclusions have been identified in the gingival inflam-
matory cells from Localised Aggressive Periodontitis (LAP). 
They are known to infect the inflammatory cells of the peri-
odontium. They are present more frequently in the diseased 
sites than in healthy sites.3 They are restricted intracellular 
agents which are metabolically and pathogenically inert out-
side the host cell. They depend on the lining cells for replica-
tion.2 Thus reactivation of these viruses may initiate or accel-
erate periodontal tissue destruction by lytic activity against 
periodontal cells, immune mediated tissue destruction and 
immune suppression, which enhances the susceptibility of 
the host to bacterial attacks and increases the virulence of 
local pathogenic bacteria.4

Traditionally most of the research carried out to understand 

the microbiology of this disease has always focused on pu-
tative bacteria such as Porphyromonas gingivalis, the herpes 
virus is suggested to play an intricate part in the pathogenesis 
of periodontitis because bacterial etiology alone does not ex-
plain various clinical aspects such as – the episodic pattern of 
progression of disease and rapid destruction of periodontium 
with minimal plaque; site specificity in periodontal disease.5 
Since the 1990’s, herpes viruses have been suggested to 
emerge as supposed pathogens in various types of periodon-
tal diseases.6 Herpes viruses are the most important DNA vi-
ruses. The most distinctive feature of herpes virus infections 
is immune impairement.3,6

PREVALENCE
Herpes viruses exist at a high prevalence in low- income 
countries than highly developed countries. The seropreva-
lence of herpes viruses in high-income countries reveals re-
markable racial, educational and socio-economic discrepan-
cies, starting at an early age and persisting into middle age.1

STRUCTURE
The herpes name is derived from Greek word ‘herpein’which 
means to creep. It is a member of family – Herpesviridae and 
has a 4 layered structure of the ‘virin’: envelope,tegument, 
capsid and genome.3 (Fig 1)
Envelope consists of lipids derived from host, proteins of vi-
ral origin and glycoproteins which stick out of the surface of 
the virus and act as a key to recognise the cell to be infected 
and invade it. The tegument is a protein layer between the 
envelope and capsid and consists of virally encoded proteins 
and enzymes involved in the inititatiion and replication.the 
capsid is a protein coat and is a doughnut shaped capsomere 
of about 100-200nm in diameter. The genome is a nucleic 
acid. It is double stranded DNA in herpes virus. The size 
of the genome is 120-250kbp. The cytomegalovirus has the 
largest genome.6 the nucleic acid with its capsid is referred 
to as the nucleocapsid which is icosahedral in herpes virus.3
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There are more than 130 herpes viruses in which 8 herpes 
viruses types are known to infect humans. They are Herpes 
Simplex Virus (HSV) 1and2, Human Herpes Virus (HHV) 
-6,7 and 8, Ebstein Barr V irus (EBV), Varicella Zoster Virus 
(VZV), Human Cytomegalo virus (HCMV).2 studies have 
demonstrated that HCMV and EBV occur with high fre-
quency in actively progressing periodontal lesions and they 
seem to play important role in the etiopathogenesis of human 
periodontitis.3

VIRAL MULTIPLICATION
Due to a lack of its own biosynthetic enzymes, virus depends 
on the synthetic machinery of the host cell for replication. 
The viral multiplication cycle is divided into six phases and 
the phases may sometimes overlap.6 (Fig 2)

ASSOCIATION BETWEEN HERPES VIRUSES 
AND PERIODONTAL DISEASE
Mahmoud YM Taha et al, in their mini review stated that 
many viruses including herpes viruses are present in peri-
odontal pockets suggestins a role for the existing viruses in 
the progression of periodontal disease.4 Simona Grigoras et 
al, in their research article sustain the hypothesis that the 
clinical situation of certain severe periodontal infections 
depend on the specific presence of herpes viruses and path-
ogens.7 Ayako Kato et al, conducted a study in Japanese pa-
tients with chronic periodontitis and established for the first 
time that more EBV DNA is found deeper in the periodontal 
pockets of chronic periodontitis and the result suggested that 
DNA may serve as a pathogenic factor leading to chronic 
periodontitis among them.5

Gulden Eres et al, conducted a study in pregnant patients 
with gingivitis which indicates that pregnancy increases the 
risk of the presence of subgingival EBV in pregnant women 
by 3,647 times more than in non-pregnant women.8 

PATHOGENESIS OF HERPES VIRUS 
ASSOCIATED PERIODONTAL DISEASE
Herpes viruses are very complex and more than 90% of the 
world’s population is infected with these viruses. They usu-
ally occur in childhood via infected secretions such as sali-
va. Primay infection by reactivated under various conditions. 
The main cause of reactivation is immune suppression.9 Her-
pes virus may cause periodontal pathology either as a direct 
result of virus infection and replication or as a result of viral-
ly induced impairement of periodontal host defences.3

Herpes virus may exert pathogenic potential through atleast 
5 mechanisms operating alone or in combination.3

1. By direct cytopathic effects- Since fibroblasts, keratino-
cytes, endothelial cells, inflammatory cells such as neu-
trophils, lymphocytes, macrophages and bone cells are 
key constituents of inflamed periodontal tissue, herpes 
virus – induces cytopathic effects which may hamper 
tissue turnover and repair.3

2. By impairing cells involved in host defense, thereby 
predisposing to microbial superinfection. CMV and 
EBV-1 can infec and / or alter the functions of mono-
cytes, macrophages and lymphocytes.3

3. By stimulating subgingival attachment and colonization 

of periodontopathic bacteria, viral proteins act as bacte-
rial receptors and induce loss of virus damaged epithe-
lial cells which can expose the basement membrane and 
the surface of regenerating cells leading to formation of 
new bacterial binding sites.3

4. By altering inflammatory mediator and cytokine re-
sponses. For example HCMV upregulates IL-11β and 
TNF-α gene expression of monocytes and macrophages 
which increase the production of proinflammatory cy-
tokines such as IL-11β and TNF-α which inturn upreg-
ulates MMPs and down regulates TIMPs causing perio-
dontal tissue destruction and disease.3

5. By inducing cell-mediated immunosuppression HCMV 
and HSV can induce cell mediated mmunosupression by 
reducing the cell surface expression of major histocom-
patibility complex class 1 molecules, thereby interfering 
with T-lymphocyte recognition.3

HCMV induces metabolic abnormalities in lymphocytes 
and monocytes and supresses antigen – specific cytotoxic 
T- lymphocyte functions resulting in reduction in circulat-
ing CD4 cells and increase in CD8 cells leading to global 
impairement of cell mediated immunity. The active infec-
tionwith certain herpes viruses, decreases the resistance of 
the periodontal tissues, thereby permitting subgingival over-
growth of periodontal pathogenic bacteria.3

The active infection with Herpes virus is associated with an 
increased risk of progressive periodontal disease as tissue 
breakdown is more frequently seen in Herpes infected peri-
odontal sites than in herpes virus free sites.4,6,7 Herpes virus-
es are commonly found in the periodontal pockets and may 
establish or accelerate destruction of the periodontal tissues 
by lytic activity against periodontal cells, immune mediated 
tissue destruction and immune suppression which increases 
the sensitivity of the host to bacterial attacks and increases 

Figure-1: Structure of Herpes Virus

Figure-2: Viral Multiplication
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virulence of local pathogenic bacteria.4 Transient immuno-
suppression is caused by Herpes virus reactivation in perio-
dontal tissues which explains the episodic progressive nature 
of human periodontitis.3

The episodic progressive nature of the periodontal disease 
can be explained to an extent by the possibility that Cyto-
megalovirus infection impedes periodontal defences, and 
hence permits excessive periodontopathogenic bacteria. It 
can also be explained by the latent and active phases of infec-
tion.10 The localised pattern of destruction in many cases of 
periodontitis can be explained by tissue tropism of the herpes 
virus infection. Absence of periodontal herpes virus infec-
tion or reactivation could suggest the conditions where some 
individuals carry periodontopathic bacteria in their sub-gin-
gival microbiota while maintaining periodontal health.3

The perception that periodontitis is a disease involving mul-
tiple factors such as herpes virus, bacteria and host reactiva-
tion may explain the reason for why aggressive periodontitis 
is relatively uncommon in majority population despite a high 
prevalence of individuals possessing both herpes viruses and 
bacterial pathogens.3

HERPES VIRAL – BACTERIAL INTERACTIONS 
IN PERIODONTAL DISEASE
The reciprocal action between herpes viruses and bacteria 
probably functions bi directionally with bacterial enzymes 
or other inflammation including factors having the potential 
to activate periodontal herpes viruses.(Fig.3)
Initially bacterial infection of the gingiva causes inflamma-
tory cells such as periodontal macrophages with latent HSV 
and HCMV, T- Lymphocytes harbouring HCMV, B-Lym-
phocytes harboring EBV and HSV in GCF seem to originate 
mainly from local plasma cell synthesis rather mainly from 
passive transudation from serum, which indicates the pres-
ence of gingival Herpes viruses.6

Reactivation of Herpes from latency may occur- 
• Spontaneously 
• During periods of impaired host defence resulting from 

immunosuppression.
• Infection
• Physical trauma
• Hormonal changes
Herpes virus activating factors are also known risk factors 
for periodontal disease.6

PERIODONTOPATHIC PROPERTY
Herpes viral activation leads to increased inflammatory me-
diator responses in macrophages and connective tissue cells 
within the periodontal lesion. After reaching the critical vi-
rus load, activated macrophages and lymphocytes trigger a 
cytokine/ chemokine storm of IL-11β, TNF-α, IL-6, prosta-
glandins interferons and multifunctional mediators, which 
have potential to propagate bone resorption.6

Herpes virus induced immune impairment allows sub gingi-
val overgrowth of gram negative anaerobic bacteria which 
releases lipopolysaccharides together with HCMV, that can 
induce cytokine and chemokine release and may act syner-
gistically in stimulating IL-11β gene transcription.6

It is conceivable that herpes virus rely on coinfection with 

periodontal bacteria to produce periodontitis and conversely, 
periodontopathic bacteria may depend on the viral presence 
for the activation and progression of some types of perio-
dontitis.6

VIRAL DIAGNOSTIC METHODS
Different diagnostic methods are available now to identi-
fy viruses in periodontitis. The presence of herpes virus in 
periodontium is also confirmed using flow cytometry, DNA 
probes and immunofluorescence staining. Other popular 
technique is Polymerase Chain Reaction (PCR), which is 
becoming the standard technique for detection and quanti-
fication of periodontal herpes virus. Several types of PCR 
methods are used like Nested PCR, real – time PCR and 
Multiple PCR. Studies reported that EBV and HCMV have 
been identified by Nested PCR, real-time and Reverse tran-
scription PCR.11

THERAPEUTIC IMPLICATIONS
Conventional approach for periodontal disease can reduce 
the herpes viruses load. Mechanical debridement has also 
showed suppression of subgingival EBV. The orally admin-
istered and intravenously administered acyclovir are used for 
a variety of herpes virus diseases. Studies are still being con-
ducted to detect whether antiviral drugs are effective in the 
treatment of herpes virus or other viruses in periodontitis.11

CONCLUSION
Herpes virus are positively linked in etiology of periodonti-
tis. Current paradigm of pathogenesis of periodontits needs 
to be revisited taking viruses into account. Viral bacterial 
coinfection pathogenesis of periodontitis partly explains 
why some individuals are more affected by periodontitis 
than others. Future treatment trends such as anti-herpes virus 
vaccines for periodontal disease can be developed.6
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ABSTRACT

Introduction: Stroke remains the second most common cause 
of death worldwide. Though stroke is more common in elderly 
a sizeable proportion of stroke do occur in young. The risk 
factors for stroke in young are diverse and need comprehen-
sive approach to pinpoint the aetiology. This study was con-
ducted on stroke in young in a tertiary care centre of North 
Eastern India to evaluate the clinical profile.
Methods and Materials: The present study is hospital based 
prospective observational study. Inclusion criteria: Indoor pa-
tients with stroke between 15 to 45 years. Exclusion criteria: 
Patients with meningitis, head trauma, intracranial abscess 
and tumour. The Modified Rankin Scale was used for the 
grading of disability after stroke.
Results: Out of 50 patients included in the series 54% and 46% 
were male and female respectively, the ratio being 1.17:1. Is-
chemic stroke was found in 56%, haemorrhagic stroke in 36% 
and subarachnoid haemorrhage in 8% of patients. Among the 
ischemic stroke 20% had cardio-embolic stroke. Mortality 
in the present series was 14%. On discharge, 4% had no dis-
ability and no patient had grade 5 disability, whereas 16%, 
32%, 22% and 12% patients had grade-1, grade-2, grade-3 and 
grade-4 disability respectively. 
Conclusion: Stroke in young is an emerging problem with 
a male preponderance. Ischemic stroke is more common 
where rheumatic heart disease is an important causative factor 
whereas rupture of arterio venous malformation is an impor-
tant cause in haemorrhagic stroke incidence of which is pro-
portionately higher than that of elderly. 

Keywords: Abscess, Intracranial haemorrhage, Meningitis, 
Stroke, Subarachnoid haemorrhage.

INTRODUCTION 
Among all the neurological diseases of adult life stroke 
clearly rank first in the frequency and importance.1 Stroke re-
mains the second most common cause of death worldwide.2 
Though stroke is more common in elderly and risk of stroke 
increases with increasing age, proportion of young adult 
with stroke range from <5% to 20% and that varies from one 
country to another.3 In spite of its less prevalence in young 
population the impact of stroke is more on the individual and 
family if it affects the young population. In young the aeti-
ology and risk factors for stroke are more diverse in com-
parison to elderly and require a more systemic approach and 
more diagnostic tool to find the aetiology. As there is paucity 
of information about the stroke in young adult from North 
Eastern India, therefore we conducted a study on stroke in 
young adult in one of the tertiary care centre in North Eastern 
India.

METHODS AND MATERIALS
The present study is a hospital based prospective study done 

in Silchar Medical College, Silchar, Assam which is one of 
the medical college of north eastern India that cater patient 
from south Assam and adjoining state of Tripura, Mizoram 
and Manipur. The patients were enrolled for one calendar 
year.
Inclusion criteria: All patients with stroke from 15 years to 
45 years admitted in the department of general medicine dur-
ing the study period.
Exclusion criteria: Patients with meningitis, head trauma, in-
tracranial abscess and tumour.
Thorough clinical histories were taken for each patient and 
systemic examinations were carried out. All patients present-
ed with sudden onset focal or global neurological deficit of 
vascular origin were subjected to routine investigation that 
included- complete blood count, blood sugar, Serum (Sr) 
creatinine, Blood Urea, Sr. electrolytes, liver function test, 
routine urine examination, bleeding time, clotting time, pro-
thrombin time, viral marker for hepatitis B, hepatitis C and 
retroviral infection, VDRL test, ECG and CT scan brain. 
Special investigations like- fasting lipid profile, echocardi-
ography, Doppler study of carotids arteries, MRI brain, con-
trast imaging of brain, abdominal ultrasonography, Doppler 
study of renal arteries, antinuclear antibodies (ANA), pro-
tein S and C estimation etc were done as per indication. The 
Modified Rankin Scale (mRS) was used for the grading of 
disability after stroke. 

STATISTICAL ANALYSIS
Data were entered in MS excel spread sheet of analysis and 
P value of less than 0.05(<0.05) is taken as significant. Dis-
criptive statistics were used to generate results.
The Modified Rankin Scale (mRS
The scale runs from 0-6, running from perfect health without 
symptoms to death.
• 0 - No symptoms.
• 1 - No significant disability. Able to carry out all usual 

activities, despite some symptoms.
• 2 - Slight disability. Able to look after own affairs with-

out assistance, but unable to carry out all previous ac-
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tivities.
• 3 - Moderate disability. Requires some help, but able to 

walk unassisted.
• 4 - Moderately severe disability. Unable to attend to 

own bodily needs without assistance, and unable to walk 
unassisted.

• 5 - Severe disability. Requires constant nursing care and 
attention, bedridden, incontinent.

• 6 - Dead.

RESULTS
The present study was a hospital based prospective observa-
tional study that included total 50 numbers of patients. Out 
of 50 patients 27(54%) and 23(46%) were male and female 
respectively. The male to female ratio was 1.17:1. Age and 
sex distribution of the patients are shown in table 1. Ischem-
ic stroke was more common and diagnosed in 28 (56%) of 
patients followed by haemorrhagic stroke in 18 (36%) and 
subarachnoid haemorrhage in 4 (8%) of patients. Among 
the ischemic stroke 10 (20%) of patients had cardio-embolic 
stroke. Possible risk factors and aetiologies in haemorrhagic 
and ischemic stroke are shown in table 2. Mortality in the 
present series was 14%. Of those discharged, 2 (4%) had no 
disability, 8 (16%) patients had grade-1 disability, 16 (32%), 
11 (22%) and 6 (12%) patients had grade-2, grade-3 and 
grade-4 disability respectively. No patient had disability of 
grade -5 on discharge.

DISCUSSION
Stroke in young population though less common in compari-
son to elderly but has great impact on the patient and society 
as whole. There is no consensus to define the age range that 
constitutes young adult for the study of stroke in them but 
majority of the studies were done in the age group 15 to 45 
years for their series which is also the case in the present 
study.4 In present study male preponderance was observed, 
which is in agreement with the findings reported from other 
studies like Bevan H et al.5 In the present series the max-
imum incidence was found in the age group 31-45 years 
which is similar to studies by Kumar HH et al.6 Ischemic 
stroke is more common in the present series which is also 
similar to other studies like Griffiths D, Sturm J7 but propor-
tion of haemorrhagic stroke in this series is relatively larger 
in young population when compared with elderly age group 
as reported in the literature.7 Among the ischemic stroke 
35% patients had cardio-embolic stroke and rheumatic heart 
disease is the commonest cause of cardio-embolic stroke in 
the present study. Studies from other developing countries 
has shown RHD as a common cause when compare with 
developed countries and in the present study 21.4% of is-
chemic stroke was due to RHD.5,8,9 Another common cause 
of cardio-embolic stroke in present study was dilated cardio-
myopathy with atrial fibrillation that was observed in 10.7% 
of ischemic stroke. Among the modifiable risk factors hyper-
tension, dyslipidemia, smoking and diabetes were found to 
be common among patients with ischemic stroke. Previous 
studies from India like Subha PP et al. and abroad have re-
ported similar findings.10,11 Other uncommon risk factors in 
the present study were retroviral infection, SLE and alcohol-
ism. HIV infection has been associated with increased risk 
of stroke in young and a study from Nigeria reported that 
up to 7% of cases of young stroke were due to retroviral 
infection.12 Young females with SLE especially those having 
associated lupus anticoagulant activity have been reported to 
be at increased risk for ischemic stroke in young adults.13 In 

Age Groups
(In Years)

Male
n (%)

Female
n (%)

Total (%)

15-20 2(4) 1(2) 3(6)
21-25 2(4) 2(4) 4(8)
26-30 4(8) 5(10) 9(18)
31-35 3(6) 3(6) 6(12)
36-40 9(18) 6(12) 15(30)
41-45 7(14) 6(12) 13(26)
Total 27(54) 23(46) 50(100)

Table-1: Age and Sex distribution.

Ischemic Stroke Haemorrhagic Stroke
Risk Factor And Aetiologies n (%) Risk Factor And Aetiologies n (%)
Hypertension 8(28.57) Hypertension 10(55.56)
Diabetes 4(14.28) Alcohol abuse 2(11.11)
Smoking 2(7.14) Smoking 1(5.55)
Alcohol abuse 2(7.14) Dyslipidemia 2(11.11)
Dyslipidemia 8(28.57) Retroviral Infection 1(5.55)
SLE 2(7.14) PIH 1(5.55)
Cardio embolic AVM 5(27.78)

RHD 6(21.43) No identifiable risk factor 5(27.78)
Total 18(100)
Subarchnoid Haemorrhage

DCMP 3(10.71) Risk Factor And Aetiologies n (%)
TOF 1(3.57)

Peripartum period 5(17.86)
Retroviral Infection 2(7.14) Aneurysm in cerebral arteries 2(50)
Carotid artery atheroma 4(14.28)
No identifiable risk factor 5(17.85) No identifiable risk factor 2(50)
Total 28(100) Total 4(100)

Table-2: Risk factors and aetiologies.
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the present study two patients had sagital sinus thrombosis 
and both were in immediate post partum period. However, 
thrombosis of the cerebral venous system is an uncommon 
cause of young stroke and has been reported in less than 1% 
of the cases.14

Among the patients with haemorrhagic stroke, hypertension 
was found to be present in 55.56% of the patients. AVM rup-
ture leading to intra cerebral haemorrhage was also found to 
be common cause (27.78%) in the present study. In a previ-
ous study comprising of 200 patients the most common caus-
es of ICH were rupture of an arteriovenous malformation in 
67 patients (33%), cavernous angioma in 32 (16%), and hy-
pertension in 22 (11%).15 Among the patient with SAH 50% 
had aneurysm in cerebral arteries while the rest 50% had no 
identifiable cause. 
After thorough clinical evaluation and extensive relevant in-
vestigations no definitive risk factor or aetiology was found 
in 17.9%, 27.7% and 50% of ischemic, haemorrhagic and 
SAH respectively. In a previous study on patients with in-
tracranial haemorrhage it has been reported that in upto 15% 
of the cases despite an extensive workup, including MRI no 
identifiable cause or risk factor could be determined.15 Over-
all mortality in the present study was 14%. A previous study 
has reported a similar finding with an overall mortality of 
15.7%.16

CONCLUSION 
Stroke in young adults is an emerging problem and has ad-
verse socioeconomic impact of great magnitude because of 
its disability factor. Males are more commonly affected. Al-
though ischemic stroke is more common, a substantial num-
ber of patients present with haemorrhagic stroke which is 
proportionately higher than the elderly age group. Rheumat-
ic heart disease is a common cause among ischemic stroke 
and rupture of arterior venous malformation in haemorrhagic 
stroke in the developing countries like India. Risk factors are 
more diverse and require more sophisticated investigation 
for diagnosis of aetiologies in stroke in young adult. 
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ABSTRACT

Introduction: Psychiatric disorders usually require treatment 
for prolonged periods of time.One of the greatest challeng-
es in treatment of these disorders is treatment non adherence 
as prescribed by psychiatrists. Effective strategies need to be 
planned out so as to understand the factors contributing to 
treatment non adherence and manage them properly. Aim of 
the research was to understand major factors responsible for 
treatment non adherence among psychiatric patients attending 
OPD at a tertiary care hospital in Kashmir
Material and Methods: 120 consecutive non adherent pa-
tients attending psychiatry OPD at our department were evalu-
ated. Non adherence was defined by Rosack’s criteria while as 
the reasons for non adherence were assessed using a checklist 
prepared by consultant psychiatrist. 
Results: Non compliants were more likely to be females,less 
educated, unmarried, unemployed, belonging to low socioeco-
nomic status and from rural background.Side effects (19.17%) 
and mistrust or lack of knowledge regarding illness (18.33%) 
were the major contributors to non adherence.
Conclusion: Our findings suggest that there is a need to pro-
vide adequate information regarding illness and drugs to pa-
tients and/or caregivers.

Keywords: Compliance, Non adherence, Kashmir

INTRODUCTION
Adherence as defined by WHO is the extent to which a per-
son’s behavior – taking medication, following a diet and/or 
executing life style changes-corresponds with agreed recom-
mendations from a health care provider.1 
Rosack explained the phenomenon of adherence to medica-
tion in terms of refill rate. Refill rate is the proportion of days 
of proper adherence to prescribed medication by the patient 
calculated in relation to the total days of advice. Patients who 
had only 50 percent of their expected refill rate were termed 
“non adherent.” Those who filled prescriptions between 50 
percent and 80 percent of the expected refill rate were termed 
“partially adherent”. Those who filled prescription between 
80 percent and 110 percent were termed as “adherents” and 
those who filled their prescriptions at more than 110 percent 
of the expected rate were termed “excess fillers”.2 
The term adherence comes from the Latin word ‘adhaerere’, 
which means to cling to, keep close, or remain constant. 
Even though terms adherence and compliance are used inter-
changibly, adherence is preferred term as it is an active pro-
cess and presumes patient’s agreement with recommenda-
tion rather than compliance which implies patient passively. 
The issue of non adherence is not restricted to psychiatry 
but to whole medicine.3 Estimates of noncompliance rang-
es between 4% and 92% with average from 30 to 35 per-
cent.4 Non-compliance is closely linked to relapse, rehos-

pitalisation and poor outcome among patients with a major 
mental illness.5 Studies have found an association between 
non-compliance and frequency of appointments, substance 
abuse, sociodemographic, disease related and therapy relat-
ed factors.6 Aim of the study was to study the reasons for 
non-compliance with pharmacotherapy in patients

MATERIALS AND METHODS
The study was conducted in the outpatient department (OPD) 
of Department of Psychiatry, Instiute of Mental Health and 
Neurosciences, Srinagar (IMHANS) Kashmir which is the 
lone tertiary psychiatric hospital in Kashmir Valley .120 con-
secutive non adherent patients who attended the OPD were 
taken up in the study. Study was approved by Ethical Com-
mittee of the institute.
Inclusion criteria: 1. Patients aged 18 years and above, 2. 
Diagnosis of psychiatric disorder as per International Classi-
fication of Diseases (ICD)-10, 3. Those receiving at least one 
psychotropic medication for at least 1 month. 
Exclusion criteria: Absence of reliable informant. 
A written informed consent was taken from the patient or the 
attendant accompanying the patient. 

Instruments used in study
Semi structured proforma: Sciodemographic and other 
clinical data were noted in this proforma.
Measurement of Non adherence: Non adherence was de-
fined as per Rosack’s criteria ( explained above).2

Reasons for non adherence: These were assessed using a 
checklist prepared by consultant psychiatrist. The areas in-
cluded in the checklist were sociodemographic, disease and 
medication and psychiatrist and health care system variables.
Patients were free to choose more than one reason, if appli-
cable. 

STATISTICAL ANALYSIS
Data was entered in Microsoft Excel. Appropriate statistical 
tests applied (like Chi square test ) using SPSS, version 21 
were used.

1Associate Professor and Head of the Department, 2Post Graduate 
Student, 3Senior resident, Department of Psychiatry, 4MBBS stu-
dent, Institute of Mental Health and Neurosciences, Govt Medical 
College, Srinagar, 190003, India.

Corresponding author: Dr Fazl E Roub, Department of Psychi-
atry, Institute of Mental Health and Neurosciences, Govt Medical 
College, Srinagar, 190003

How to cite this article: Mohammad Maqbool Dar, Fazl E Roub, 
Mohd Muzaffar Jan, Rehana Amin, Shahid Sulayman. Non adher-
ence with pharmacotherapy among patients attending psychiatry 
OPD : a study from Kashmir. International Journal of Contemporary 
Medical Research 2016;3(3):755-758.



Dar et al. Non Adherence with Pharmacotherapy

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

756

RESULTS
As depicted in tabe 1; there were 65 females (54.2%) and 55 
males (45.8) with P value 0.3 (non significant statistically).
Age group equal to or less than 30 years was predominant 
group (39.2%), followed by 34.2% in the age group of 31-
40 years. Age group 41-50 years had 18.3% and least com-
mon with age equal or greater than 51 years with only 8.3% 
patients. The mean age in the study group was 33.26 + 11 
years. 61.7% were living in joint families while as 38.3% in 
nuclear families (p =0.05 and hence statistically significant). 
Most of the patients were unmarried (55.8%) followed by 
married (34.2%) and divorcee/widowed/separated (10%). 
Rural patients formed 55.8% and patients from urban back-
ground formed 44.2% of the study population. 75% patients 
were unemployed. Most of the patients had minimal educa-
tional qualification (44.2% were illiterates and 29.2% had 
primary education). Majority of patients were from lower 
socioeconomic classes with 12.5% from lower and 36.5% 
from Upper lower Kuppuswamy socioecomic class.
Shown in table 2, schizophrenia and other psychotic disor-
ders were the commonest disorders with 27.5% of patients 
in this group. 
Table 3 shows that 70% patients had duration of illness more 

than 1 year, 59.2% were on more than one drugs and about 
80% were not on regular follow up.
As shown in Table 4, among Patient related factors, Mistrust 
/belief/ lack of knowledge regarding diseases was the ma-
jor reason for non compliance with 18.33% patients leaving 
medication due to this. Inaccessibility to psychiatric servic-
es and failure by psychiatrist to explain treatment benefits 
were the main reasons among psychiatrist and health care 
system related factors with each contributing 9.17%. Side 
effects were the most common reasons for non compliance 
in 19.17% patients.

DISCUSSION
Noncompliance contributes to relapse and rehospitalization.5 
Improving compliance in psychiatric patients will reduce 
morbidity, lessen suffering of patients and their families, de-
crease the financial burden of rehospitalization.3

Our study reports non compliants mostly in the age group 
less than 30 years (39.2%). This is in accordance with many 
studies reporting non compliance relatively higher among 
younger age group.7 Younger patients may have a more 
negative perception of medications.8 With increasing age, 
patients learn that there is a relationship between relapse of 

Variable Sub variable Females (65) Males (55) Total % P (Chi Square test)
Age in years < 30

31-40
41-50
> 51

25
21
13
6

22
20
9
4

47
41
22
10

39.2
34.2
18.3
8.3

< 0.05

Dwelling Rural
Urban

36
29

31
24

67
53

55.8
44.2

0.2 
Statistically Non 

Significant
Family Nuclear

Joint
24
41

22
33

46
74

38.3
61.7

< 0.05

Marital status Unmarried
Married
Widow/divorcee/Separated

39
21
5

28
20
7

67
41
12

55.8
34.2
10.0

< 0.05

Education Illiterate
Primary
High School
Graduation and above

32
18
12
3

21
17
15
2

53
35
27
5

44.2
29.2
22.5
4.1

< 0.05

Occupation Unemployed
Employed

50
15

40
15

90
30

75.0
25.0

< 0.05

Socioeconomic status Lower
Upper lower
Lower middle
Upper lower
Upper 

7
27
22
7
2

8
17
19
9
2

15
44
41
16
4

12.5
36.7
34.2
13.3
3.3

< 0.05

Table-1: Sociodemographic variables of patients

Major psychiatric Disorder Females Males Total Number of patients Percentage
Schizophrenia and other psychotic disorders 20 13 33 27.5
Major Depressive Disorder 15 12 27 22.5
Bipolar Disorder 11 9 20 16.7
Anxiety disorders 9 8 17 14.2
Epilepsy 3 2 5 4.1
Others 7 11 18 15.0
Total 65 55 120 100

Table-2: Psychiatric disorders among patients
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symptoms and psychotropic medications. Non compliant 
were likely to be females than males though the difference 
was statistically non significant (P=0.3). This goes with the 
study by Garcia JI et al.9 Probably, males receive better so-
cial support and hence remain more compliant. Non compli-
ant patients were more likely to be illiterate (low educational 
level), unmarried and unemployed which has been reported 
in many studies.10,11 Nose et al also reports non compliant 
patients to be from low Socio Economic Status and illit-
erates.12 Married people are more likely to get good social 
support from their spouses. Our study finding majority of 
patients from rural background could be because of the fact 
that Kashmir is a rural dominated region. Also; accessibility, 
low socioeconomic status and lower levels of education and 
awareness could contribute to this factor. 
Among psychiatric illnesses, patients were more likely to be 
suffering from psychotic disorders (27.5%) esp. Schizophre-
nia. This is in accordance with study by Nose et al but against 
study by Sultan S et al and Maan CG et al.11-13 Patients with 
schizophrenia are more likely to become non adherent. Non 
compliance among schizophrenia has been associated with 
poor social support, substance use, lack of insight and de-
creased doctor-patient interaction.14 The other non adherent 
patients had diagnosis of substance use, somatoform disor-
ders, other neurotic and stress related disorders, Dysthymia 
etc. and formed about 15% of the study group.
Majority of the patients were on multiple drugs (59%), had 
irregular follow up (80%0 and having illness duration more 
than 1 year (70%). Rekha et al also reported that non compli-
ance was adversely related to duration of illness.15

Adverse Side effects were the major reason for non compli-

ance with 19.17% patients discontinuing drugs for the same. 
Avasthi et al found that 93 % of those not fully adhering to 
the treatment attributed their failure to the ill effects of med-
icines and hence side effects form the major factor for non 
adherence among patients.16 Sedation, Extra pyramidal side 
effects, weight gain, menstrual irreguarities, gastro intestinal 
upset and sexual side effects were the major side effect in 
this group of patients. Expressions such as ‘sleepy’, ’power-
less’, ‘woody tongue’ were used by patients to describe these 
side effects. Some patients also complained of ‘naar ‘ (hot 
sensation) over multiple portions of the body with the med-
ications. The ‘gharaem/saraed’ dichotomy is still prevalent 
in our culture where by the people believe that foods (includ-
ing medications) are either gharaem (hot) or saraed’ (cold) 
for the body thereby leading to varying side effects. Selen et 
al and Fenton et al also found physical side effects to be the 
commonest reason for medicine discontinuation.14,17

Lack of knowledge regarding disease is another factor lead-
ing to non compliance (18.33%). The feeling of subjective 
well being, not knowing that treatment needs to be continued 
for prolonged periods of time also contributes to non com-
pliance among these patients. Also, patients left medication 
if they didn’t find the expected improvement with prescribed 
medications.
Lack of family education and personal (like farming) or job 
obligations contributed to non compliance in 10% of pa-
tients. Patients’ family members would very often consult 
faith healer ( Peer sahib or faqeer) who mostly disapprove 
psychiatric medications. Various techniques used by faith 
healers to cure illnesses included breathing air on to the pa-
tients, dispensing of Tawiz (amulets) or Holy water.

Variable Sub variable  Females  Males Total Percentage
Duration of illness <1 year

> 1 year
17
48

19
36

36
84

30.0
70.0

Number of drugs prescribed 1
> 2 

22
43

27
28

49
71

40.8
59.2

Regular follow up Yes
No

18
47

6
49

24
96

20
80

Table-3: drugs and illness among patients

Factors for non-adherence Sub factors Females Males Total %
Patient related Mistrust /belief/ lack of knowledge regarding diseases 15 7 22 18.33

Lack of family education 8 4 12 10.00
Personal and job obligations 6 6 12 10.00
 Faith healer influence 6 3 9 7.5
Poor social support 4 5 9 7.50
Substance use ( other than nicotine and caffeine) 0 5 5 4.16
Others 4 2 6 5.00

Psychiatrist and health care sys-
tem related

Inaccessibility to psychiatric services 6 5 11 9.17
Failure by psychiatrist to explain treatment benefits 7 4 11 9.17
Prescription of Complex drug regimen 3 2 5  4.16

Disease and Medication related Side effect 14 9 23 19.17
Lack of insight 7 6 13 10.83
High costs 5 4 9 7.50
Paranoid regarding medications 2 2 4 3.33
Hopelessness 2 1 3 2.50

(*More than one reason could be present.)
Table-4: Reasons for non Compliance*
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7.5% patients were non-compliant in view of the high cost 
of medications. Even though most of the medications are 
provided free to patients at IMHANS, there are still patients 
who are taking newer drugs like Desvenlafaxine, Oxcaraba-
zapine, Escitalopram, Paroxetine etc which are not available. 
Also, the stocks of these free medications get emptied oc-
casionaly and patients have to avail these medications from 
market, thus increasing the vulnerability to non-compliance. 
Psychaitric medications are not available in remote areas of 
Kashmir valley and patients have to travel long distance to 
avail these medications. During winters, some of the areas 
remain cut off owing to bad climate ( like excessive snow-
fall). Kashmir has been engulfed by turmoil from last two 
and a half decades. Hartaal (strikes) and curfews are the or-
der of the day which further push these patients towards non 
compliance.
Paranoia to medications and lack of insight found their rele-
vance in patients with psychotic disorders. This goes in ac-
cordance with studies by Mc Evoy JP et al and Swett C Jr 
who reported high levels of non compliance due to these two 
issues.18,19

Psychiatrist may contribute to non compliance by prescrib-
ing complex regimens, not explaining the probable side ef-
fects, adventages and disadventages of therapy and not tak-
ing individual patient profile including socioeconomic status 
into consideration while prescribing medications.
Medication adherence is primarily the domain of patient. 
Multiple sessions of patient education need to be done in or-
der to enhance the medication adherence. This may include 
active involvement of patient in his treatment plan. Also, pa-
tient and relatives could be counselled so as to remove the 
guilt and shame that is usually associated with visiting psy-
chiatrist in traditional societies like ours. Caregivers need to 
be counselled regarding the nature of illness, probable side 
effects, duration of treatment and adverse effects of non 
compliance.
Psychiatrists need to spend more time with patients with par-
ticular emphasis on side effect detection. Prescribing dosing 
regimens convenient to patient’s profile needs to be encour-
aged.
Developing community mental health care services in remote 
areas needs to be promoted. This could be supplemented by 
availability of psychotropic medications in these regions.

Limitations
The study sample size was small. Checklist used was not 
validated or prestested. There was a high probability of recall 
bias from patients or the informants.

CONCLUSION
There are multiple reasons for non adherence and blaming 
patient always for the same needs to be avoided. A better 
Psychiatrist-patient relationship could definitely help in 
combating this issue. Patient education about drug timings 
and side effect need to be encouraged. Factors responsible 
for non adherence should be recognized and addressed ap-
propriately.
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ABSTRACT

Introduction: Electroconvulsive therapy (ECT) is a widely 
used and safe evidence based intervention in modern psychi-
atry as a treatment for a variety of psychiatric disorders. The 
choice of anesthetic agent may influence recovery pattern, he-
modynamic effects, seizure activity, cognitive functions and 
cost-effectiveness of the procedure. There is relative paucity 
of literature in this regard. Given this background, the present 
study was designed to compare the effects of propofol, eto-
midate and ketofol on recovery pattern, hemodynamic effects 
and seizure activity in patients undergoing modified electro-
convulsive therapy.
Material and Methods: A total of 150 patients undergoing 
modified ECT in the age group of 18 to 65 years of either sex 
were consecutively selected and randomly divided into three 
groups of 50 each to receive propofol (group I), etomidate 
(group II) or ketofol (group III).
Results: Comparisons of the mean pulse rate, mean systolic 
blood pressure, mean diastolic blood pressure and mean ar-
terial blood pressure in the study groups did not reveal sta-
tistically significant differences. Patients in the ketofol group 
had a longer mean seizure duration compared to patients who 
received propofol and etomidate. Patients in group I in com-
parison with groups II and III had a significantly shorter time 
to return of spontaneous respiration, time to eye opening and 
time to respond to verbal commands. The three groups do not 
differ significantly with regard to mean MMSE scores. The 
cost of the anesthetic drug for ECT was lowest in the propofol 
group as compared to etomidate group and ketofol group.
Conclusion: In patients undergoing modified ECT, propofol, 
etomidate and ketofol provide adequate hemodynamic stabili-
ty and do not significantly impact cognitive functioning. Keto-
fol increased mean seizure duration compared to propofol and 
etomidate. Recovery time is shorter in patients who received 
propofol, in comparison with patients who received etomidate 
or ketofol. Propofol appears to be a cost effective option for 
patients undergoing ECT. Further research with ketofol in 
ECT is warranted.

Keywords: propofol, etomidate, ketofol, ECT, hemodynamic 
effects, recovery pattern, seizure duration

INTRODUCTION
Electroconvulsive therapy (ECT) is a widely used and safe 
evidence based intervention in modern psychiatry as a treat-
ment for a variety of psychiatric disorders.1 The choice of 
anesthetic agent for electroconvulsive therapy depends on 
seizure duration, hemodynamic and recovery parameters.2 
Propofol has been reported to be associated with favorable 
recovery pattern. Concerns that shorter seizures produced 
with propofol administration may compromise efficacy have 
not been supported.3 Etomidate is known to increase seizure 

duration than propofol. Studies have reported increased con-
fusion after ECT and longer recovery time with etomidate.4 
The combination of ketamine and propofol (Ketofol) is gain-
ing reputation in ECT anesthesia and is reported to have bet-
ter cognitive recovery and better antidepressant effects.5 The 
main objective of general anaesthesia in ECT to produce an 
unconscious state with muscle paralysis. The choice of an-
esthetic agent may influence recovery pattern, hemodynamic 
effects, seizure activity, cognitive functions and cost-effec-
tiveness of the procedure. There is relative paucity of litera-
ture in this regard. Given this background, the present study 
was designed to compare the effects of propofol, etomidate 
and ketofol on recovery pattern, hemodynamic effects and 
seizure activity in patients undergoing modified electrocon-
vulsive therapy.

MATERIALS AND METHODS
The present single blinded randomized controlled study was 
conducted in the department of Psychiatry and department 
of Anesthesiology at Geetanjali Medical College and Hos-
pital, Udaipur, Rajasthan, India. The study was conducted 
after approval of the institutional ethics committee between 
December 2014 and August 2015. A total of 150 patients un-
dergoing modified ECT in the age group of 18 to 65 years of 
either sex were consecutively selected and randomly divided 
into three groups of 50 each to receive propofol (group I), 
etomidate (group II) or ketofol (group III). The following 
exclusion criteria were applied:
1. Patients who decline consent
2. Age less <18 years and >65 years
3. Patients undergoing modified ECT for a subsequent 

time without seizure on the previous ECT session
4. Major medical disorders such as diabetes, hypertension, 

respiratory disorders, recent ischemic heart disease, re-
cent cerebrovascular event

5. Raised intracranial pressure due to any cause
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6. ASA grade III and IV
7. Agitated patients requiring additional sedation 
All patients underwent pre-anesthetic evaluation comprising 
of history taking, clinical examination in either anesthesia 
OPD or bed side in the psychiatry ward. Current medica-
tions were recorded and kept constant throughout the study. 
Informed written consent was obtained from the patient and 
his/her responsible relatives or guardians and the procedure 
fully explained to the patient and relatives in a clear, simple 
and vernacular language. The procedure was carried out in 
the morning with all patients fasted overnight for at least 6 
hours, not using a dental prosthesis, contact lenses, or any or-
naments, and were wearing proper clothing. The procedure 
room was fully equipped with drugs necessary for cardiopul-
monary resuscitation, intubation and defibrillation. 
The demographic data including age, body weight in kg, and 
their ASA physical status were noted. Investigations per-
formed include haemogram, urine examination, chest x-ray, 
ECG, blood urea, serum creatinine, serum electrolytes. On 
arrival in the operation theatre, intravenous line was set up 
using 18G cannula. The multipara monitor was connected to 
the patients. Monitoring of systolic blood pressure (SBP), 
diastolic blood pressure (DBP), heart rate (HR), electrocar-
diogram (ECG) and hemoglobin oxygen saturation (SpO2) 
were recorded prior to induction and throughout the proce-
dure. After starting intravenous line, all patients recieved 
pre-anesthetic medications with Inj. Glycopyrolate 0.2 mg 
IV just before the start of the procedure. All patients were 
pre-oxygenated with 100% oxygen for 5 minutes. Anesthe-
sia was induced with either propofol(1%) at the dose of 1.5 
mg/kg, etomidate at the dose of 1.5mg/kg, or ketofol (keta-
mine 0.8mg/kg and propofol 1.5mg/kg). The vital parameters 
were recorded again. The blood pressure cuff was applied to 
the arm needed to be isolated from the effect of muscle re-
laxation, for observing localized seizures, was inflated 100 
mmHg above systolic blood pressure and then succinylcho-
line administered in the dose of 1 mg/kg body weight af-
ter isolating the arm by a blood pressure tourniquet. All the 
patients were ventilated with 100% oxygen with facemask 
using Magill’s circuit (Mapleson A circuit) till fasciculation 
subsided and muscle relaxation was achieved. A mouth gag 
(Roberto’s mouth gag) was inserted inside the oral cavi-
ty separating tongue, teeth and buccal mucosa, to prevent 
any damage to the soft tissue of the oral cavity, tongue and 
fracture of teeth during the procedure. The electroconvulsive 
therapy was applied to the head through two electrodes kept 
at both sides of the temporo-frontal regions (bi-temporal 
ECT) after applying ECT gel on to the electrodes. Modi-
fied electroconvulsive therapy was given to all patients in 
the study using a pulse of 60 Hz of 0.8 msec duration with 
total stimulus time not exceeding 1.25 seconds, by BPE-591 
machine. The mouth gag was changed to Guedel airway af-
ter the seizure activity subsided and patients ventilated with 
100% oxygen till regaining of spontaneous respiration.
The heart rate (HR), systolic blood pressure (SBP), diastolic 
blood pressure (DBP), SpO2 were recorded before induc-
tion of anesthesia (To), after administration of the study drug 
(Ti), after succinylcholine (Ts), after applying ECT (Te), at 
one minute (T1),three minute (T3), five minute (T5), ten 

minute (T10),15 minute (T15) and 20 minute (T20). The du-
ration of seizure activity was recorded in seconds by clinical 
method (tourniquet method) from the start of electrical im-
pulse to the end of the clonic contraction using a hand held 
stopwatch.
The assessment of recovery was done on the following pa-
rameters:
• Time to return of spontaneous breathing
• Time to return of eye opening
• Time to respond to verbal commands
Probable side effects including nausea, vomiting, respiratory 
depression, hypoxemia were noted after the electrical stimu-
lus until the patient was discharged from the post-anesthetic 
care to the psychiatry ward. Cognitive functioning was as-
sessed using mini-mental state examination6 score.

STATISTICAL ANALYSES
The data obtained was subjected to appropriate statistical 
methods using Statistical Package for the Social Sciences 
(SPSS) version 22.0. 

RESULTS
The data is presented in the tables as mean, unless otherwise 
specified. Figures in brackets indicate standard deviation. 
The level of statistical significance used was p<0.05.
The three groups were statistically comparable in terms of 
socio-demographic profile and distribution of psychiatric di-
agnoses. Comparisons of the mean systolic blood pressure 
(Table 1) mean diastolic blood pressure and mean arterial 
blood pressure in the study groups did not reveal statistically 
significant differences. Statistically significant differences 
were observed in the study groups with regard to seizure du-
ration (Table 2). The three groups do not differ significant-
ly with regard to mean MMSE scores (Table 2). Patients in 
group I in comparison with groups II and III had a signifi-
cantly shorter time to return of spontaneous respiration, time 
to eye opening and time to respond to verbal commands (Ta-
ble 3). The cost of the anesthetic drug for ECT was lowest 
in the propofol group as compared to etomidate group and 
ketofol group in the present investigation (Table 4).

DISCUSSION
In the present study we have compared the hemodynamic 
effects, seizure duration and recovery in patients undergoing 
modified ECT induced with propofol, etomidate or ketofol. 
The convulsion produced as part of ECT is accompanied by 
significant increases in blood pressure, heart rate and cardiac 
output. Anesthesia cannot completely eliminate the cardio-
vascular and respiratory effects of ECT. 

Hemodynamic effects
The maximum increase in pulse rate was observed at the 5th 
minute from the time of electrical stimulation. In a study 
comparing the hemodynamic effects of propofol and thio-
pentone, researchers7 observed maximum increase in pulse 
rate at the 3rd minute from the time of electrical stimulation. 
Yalcin and colleagues8 reported a significant increase in 
mean heart at the third minute from induction with ketofol 
in comparison with propofol. In the present study, the com-
parisons of mean pulse rates in the study groups were not 
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statistically significant.
Comparisons of the mean systolic blood pressure (Table 1) 
mean diastolic blood pressure and mean arterial blood pres-
sure in the study groups did not reveal statistically significant 
differences. The findings of the present study are consistent 
with previous reports.9-11The present study also confirms pre-
vious observations regarding the hemodynamic stability of 
ketofol.12 

Seizure duration
Statistically significant differences were observed in the 
study groups with regard to seizure duration (Table 2). Pa-
tients in the ketofol group had a longer mean seizure duration 
compared to patients who received propofol and etomidate. 
The results of the present study confirm conclusions made by 
previous researchers that propofol is associated with short-
er seizure duration.3,13 Induction of high quality and longer 
seizures has been reported with etomidate.14-15 Based on this 
finding which is consistent with observations made by Kay-
han and co-researchers16, it appears that ketofol can be an 
alternative to enhance seizure quality and clinical efficacy of 
modified ECT. Consequently, ketofol may be useful in pa-
tients in whom it is difficult to elicit a robust seizure.17 This 
can be explained on the basis of the pro-convulsant effects 
of ketamine.18

Recovery parameters
Patients in group I in comparison with groups II and III had 
a significantly shorter time to return of spontaneous respira-
tion, time to eye opening and time to respond to verbal com-
mands (Table 3). Propofol is known to be associated with a 
shorter mean recovery period and stay in recovery room.7,12,19 
However, some randomized trials between propofol and ei-
ther etomidate or thipentone have reported no difference in 
speed of recovery.20-21 Based on the finding of the present 
study, it would be reasonable to conclude that the short re-
covery time seen with propofol is a desirable feature in out-
patients undergoing ECT. This also translates into saving of 
valuable time of the anesthesiologist without compromising 
safety of the patients. 

Side effects 
 No remarkable side effects or adverse events were observed 
in the three study groups.

Cognitive status
The three groups do not differ significantly with regard to 
mean MMSE scores (Table 2). Previous investigators have 
reported better cognitive functioning in patients who re-
ceived propofol.22-23 One study reported prolonged recovery 
of cognitive functions with etomidate due to longer seizure 
duration.24 Studies focusing on whether the anesthetic agent 
selected may affect the cognitive impairment after ECT are 
limited, but some researchers suggest that agents such as 
ketamine may have particular benefit.24 The effect of ECT 
on memory may be largely caused by effects mediated by 
glutamate at N-methyl-d-aspartate receptors and suggest that 
N-methyl-d-aspartate antagonists may offer protection from 
memory dysfunction during ECT.25

Time Group I (n=50) Group II (n=50) Group III (n=50) P value
T0 114.21 (12.69) 114.37 (12.35) 113.12 (12.54) 0.079
Ti 108.42 (12.13) 107.88 (12.21) 107.26 (12.78) 0.092
Ts 108.27 (12.47) 107.66 (12.32) 108.34 (12.23) 0.069
Te 110.32 (12.87) 111.32 (12.62) 111.43 (12.49) 0.21
T1 114.21 (13.21) 115.21 (13.11) 114.78 (12.87) 0.081
T3 114.26 (12.76) 116.76 (12.71) 115.43 (12.43) 0.071
T5 114.37 (12.54) 114.68 (12.23) 114.21 (12.41) 0.095
T10 112.44 (12.54) 111.32 (12.47) 112.65 (12.68) 0.082
T15 110.57 (12.59) 110.43 (12.92) 111.21 (12.31) 0.084
T20 114.69 (13.01) 114.87 (13.22) 114.12 (13.08) 0.62
T0= time before induction, Ti= at induction, Ts= just after succinylcholine, Te= just after the electrical stimulus was applied, T1= at 1 
minute, T3= at 3 minute, T5= at 5 minute, T10= at 10 minute, T15= at 15 minute, T20= at 20 minute

Table-1: Mean systolic blood pressure in the study groups

Group I (n=50) Group II (n=50) Group III (n=50) P value
Seizure duration (in seconds) 22.31 (4.22) 24.87 (4.43) 25.21 (3.78) 0.08
MMSE score 27.28 (1.2) 28.01 (1.10) 27.21 (1.54) 0.06

Table-2: Mean seizure duration and MMSE score in the study groups

Recovery parameter Group I (n=50) Group II (n=50) Group III (n=50) P value
Time to return of spontaneous respiration (in minutes) 3.57 (0.58) 3.89 (0.62) 3.77 (0.32) 0.045
Time to eye opening on command (in minutes) 5.42 (0.76) 5.78 (1.38) 5.88 1.25) 0.032
Time to respond to verbal commands (in minutes) 7.43 (1.51) 7.62 (2.04) 7.59 (1.89) 0.028

Table-3: Mean recovery time in the study groups

Drug Cost per unit (Rupees) / 10 ml
Propofol 199
Etomidate 425
Ketamine 120
Succinylcholine 67
Glycopyrolate 19

Table-4: Cost of the drugs used in the study
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Cost of the drugs used in the study
The present investigators have tried to compare the cost ef-
fectiveness of the drugs in the study groups. The overhead 
and fixed cost of anesthesia was not taken into consideration 
as it remained constant in all the three groups. The cost of the 
anesthetic drug for ECT was lowest in the propofol group. 
However, a study from the United Kingdom concluded that 
patients who received propofol had longer acute courses of 
ECT and, consequently, longer and costlier inpatient stays 
and etomidate could be a better alternative induction agent 
in ECT.27 

Limitations and merits of the study
The investigators acknowledge certain limitations of the 
present single blinded randomized trial. The sample size is 
sufficient to make reasonable statistical conclusions but a 
larger sample size is desirable. The investigators have ex-
cluded patients more than 65 years of age. The study drugs 
may have different effects in geriatric population undergoing 
modified ECT. The present researchers have not studied the 
maximum changes in the hemodynamic parameters, ECG 
and spO2 changes during ECT due to the study drugs. Simple 
recovery parameters were used to assess the recovery profile 
instead of more sophisticated psychomotor tests. Assessment 
of cognitive status with MMSE can underestimate impair-
ments resulting from right hemisphere dysfunction as well 
as milder forms of cognitive dysfunction irrespective of cor-
tical origin.28 Case studies that demonstrate its inaccuracy in 
identifying cognitive impairments in individuals with no for-
mal education, average and low-average verbal intelligence 
quotients.29 
Consecutive selection and randomization minimizes selec-
tion and sample bias. Specific inclusion/exclusion criteria, 
homogenous group of patients and an attempt at studying 
cost effectiveness are some of the merits of the study. Ac-
cording to the search carried out on PubMed/Ovid/Research 
Gate/Google Scholar, the present investigators failed to 
come across a published study comparing propofol, etomi-
date and ketofol. This may be considered a unique aspect 
of this study. Further research with these drugs in modified 
ECT, especially with ketofol is warranted.

CONCLUSION
In patients undergoing modified ECT, propofol, etomidate 
and ketofol provide adequate hemodynamic stability and do 
not significantly impact cognitive functioning. Patients who 
recieved ketofol had a longer mean seizure duration com-
pared to patients who received propofol and etomidate. Pa-
tients who received propofol, in comparison with patients 
who received etomidate or ketofol had a significantly short-
er time to recovery. Propofol appears to be a cost effective 
otion for patients undergoing ECT. Further research with ke-
tofol in ECT is warranted.
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Comparison Study of Functional Outcome of Intra Articular Distal 
Radius Fracture Treated by Percutaneous Fixation and Open 
Reduction and Internal Fixation
Druvan S1, Melvin J George2, Chandrababu K K3, Bhaskaran V K.4

ORIGINAL RESEARCH

ABSTRACT

Introduction: Distal radius articular fractures are a common 
occurrence. The treatment options available are also varied. 
Open reduction and Internal Fixation (ORIF) and Closed Re-
duction and Percutaneous Pinning (CRPP) are the commonly 
done operative procedures. Many papers are published claim-
ing one method superior to the other and vice versa. We sought 
to compare clinical and radiographic outcomes for both partial 
and complete articular distal radius fractures treated with open 
reduction internal fixation with volar locking plates (VLP) 
versus closed reduction and percutaneous pinning (CRPP) 
with Kirschner wires. 
Materials and Methods: We created the cohort of patients 
with AO type B and C1 distal radius fractures prospectively. 
42 patients were included in the study. Out of the 42 patients, 
25 patients underwent Closed Reduction and Percutaneous 
Pinning and 17 underwent ORIF with Volar Locking Plate. 
Functional and anatomical outcome of these patients were 
assessed at 6 weeks, 3 months, 6 months and 12 months. 
Anatomical results were based on criteria of Stewart et al. 
Gartland and Werley demerit point system was used for func-
tional scoring. 
Result: Patients who underwent ORIF with VLP had statis-
tically significant better results when compared to those who 
underwent CRPP. Both anatomical and functional results, as 
well as radiographic assessment weresuperior in the ORIF 
group. 
Conclusion: With ORIF, anatomical results were much bet-
ter than with percutaneous fixation. Functional results were 
significant between the two groups with p value of 0.004 and 
both subjectively and objectively ORIF was better than per-
cutaneous fixation. VLPs showed significant advantage over 
CRPP in patients with simple fracture types between 3 and 
12 months. 

Keywords: Distal radius, Percutaneous fixation, ORIF, Func-
tional Outcome, Volar locking plate, K wires.

INTRODUCTION
Artiuclar fractures of distal radius is one of the most com-
mon fractures. Extra articular fractures can be managed by 
closed reduction and immobilization. But articular fractures 
both partial articular and complete articular fractures need 
accurate reduction and stabilization. Many techniques have 
been described for treating these fractures. The decision de-
pends on many factors like, fracture pattern, age and func-
tional demand of the patient. The current trend to treat artic-
ular fractures is to achieve anatomical reduction and stable 
fixation. The result of non anatomical reduction would be 
malunion, limited range of motion, weakness, pain and post 
traumatic arthritis in long term (1). 
Objectives of the research were to compare the functional 

outcome of intra-articular distal radius fracture treated by 
percutaneous fixation and open reduction internal fixation 
and to compare the radiological outcome between the two 
groups.

MATERIALS AND METHODS
Informed consent of the patients obtained. Ethical Commit-
tee clearance of the Institution obtained. No funds or grants 
obtained for any part of the study. 
Sample Size
The present study consists of those cases selected from the 
Department of Orthopaedics, Amrita Institute of Medical 
Science and Research Centre, Kochi from 2011 to 2013. 
During the study period 25 cases with percutaneous fixation 
and 17 cases with ORIF was included in the study. Patients 
with age group ranging from 18years to 79 years participated 
in the study, with a mean age of 47 years in the percutaneous 
group and 50 years in ORIF group. More than 90% of the pa-
tients belong to 3rd, 4th, 5th decade. There were 28 males and 
14 females. Percutaneous group had 25 patients and ORIF 
group had 17. In all our patients the dominant side was the 
right side. The number of patients in both percutaneous (17) 
and ORIF group (11) with right side involvement (28) was 
double in number as compared to those with left side (14) 
involved. The common mode of injury was due to fall on an 
outstretched hand in both the groups (71.4%). The patients 
were followed for an average period of 1 year. During the 
follow up, X rays were taken and the patients were assessed 
both subjectively and objectively. Study design was prospec-
tive comparative study

Inclusion Criteria
All skeletally mature patients of age > 16 years were includ-
ed in the study.
Those patients with minimum of 2mm of either step off or 
gap were included.

Exclusion Criteria
Those patients with history of previous fracture of wrist, 
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congential anomaly or other severe problems of the wrist. 
Open fractures with neurovascular and tendon injuries were 
excluded from the study. No pathological fractures were in-
cluded in the study.

Radiological Outcome assessment
The routine minimal evaluation for distal radius fracture 
must include 2 views AP and lateral. Five components of 
the deformity have been used for radiographic assessment 
for accurate treatment and sufficient radiological follow up.
Methods of Measuring:16,19 A reference line is drawn along 
the central longitudinal axis of radius on both AP and lateral 
x-rays.

Operative techniques
1. Closed Reduction Percutaneous Pinning (CRPP)
Patient was positioned supine on OT table. Under General 
Anesthesia or regional anesthesia parts were painted and 
draped. The fracture alignment was achieved by traction and 
counter-traction and the reduction was confirmed by image 
intensification. 1.5 or 2mm K wire was passed from the ra-
dial styloid crossing the fracture site obliquely to exit the 
dorsoulnar cortex of the radial shaft. Another K wire was 
passed from the dorsoulnar aspect of the distal radius be-
tween fourth and fifth extensor compartment and directed so 
that it engages the volar radial cortex of the proximal frag-
ment. Then B/E cast was applied. K wire was removed after 
3 weeks and patients were started on ROM exercises. ( Fig. 
No: 1)

2. Open reduction and internal fixation ( ORIF )
In all our patients treated with open reduction internal fixa-
tion fracture was exposed through a volar approach. After an-
esthesia, under tourniquet control, parts painted and draped. 
7.5cm longitudinal incision was made on the radio-volar as-
pect of the distal forearm. The plane was developed between 
flexor carpiradialis and Palmaris longus. After retracting the 
flexor pollicis longus tendon radial ward and median nerve 
and other tendon ulna ward, the Pronator quadrates was re-
leased to expose the fracture site. After reducing the fracture 
it is fixed provisionally with K wires. Reduction was visu-
alized under fluoroscopic radiograph. Then the volar lock-
ing plate was applied and fixed to the proximal fragment, 
the distal transverse part will act as a buttress and hold the 
fracture reduced. ( Fig. No: 1) The reduction of the fracture 
and restoration of the articular surface was confirmed by di-
rect observation and by AP and lateral radiograph. Pronator 
quadratus was sutured back and the wound was closed. B/E 
POP slab was applied. Sutures were removed after 2 weeks 

and slab removed after 3 weeks for ROM exercises.
We identified 42 patients among whom 28 patients were 
male with 16 of these fractures fixed with percutaneous 
fixation and 12 with ORIF. The female patients were 14 in 
number with 9 of these fractures fixed with ORIF and 5 with 
percutaneous Fixation. The age group of percutaneous fixa-
tion ranged from 18 to 79 years and for ORIF 19 to 43 years. 
In both the groups the post operative physiotherapy protocol 
was similar (4). 
The patients were followed at 3 weeks, 6 weeks, 6 months 
and 12 months. During each follow up radiograph were tak-
en and clinically assessed both subjectively and objectively 
for the range of movements, grip strength, all the variables 
in AP and lateral radiographs were measured. The final ana-
tomical results were obtained based on the criteria of Stewart 
et al. The functional results were assessed based on Gartland 
and Werley (1951) demerit point system.

STATISTICAL ANALYSIS
To test the statistical significance of the association of vari-
ous functional outcome variables (intra articular distal radius 
fractures and radiological outcome) with type of treatment, 
chi-square test with yate’s correction factor was applied.
To test the statistical significance of the difference in mean 
value of age between the two group Student’s t test was ap-
plied. 

RESULTS
We based our analysis of Anatomical results according to 
the criteria of Stewart et al. Table No:3 shows the system of 
anatomical scoring. Functional assessment and the scoring 
was done based on the demerit point system described by 
Gartland and Werley. (14) (Table No:1). The objective eval-
uation in based on the following ranges of motion as being 
the minimum for normal function.
Dorsi flexion – 45º  Palmar flexion – 30º 
Radial deviation – 15º  Ulnar deviation – 15º
Pronation – 50º  Supination – 50º

Subjective evaluation
The subjective results were excellent in more than 50% of 
patients treated with ORIF. In those patients treated with 
percutaneous fixation subjective results were fair to good in 
majority (Table No:1)

Objective evaluation – (Table No:2)
Dorsiflexion - The mean loss of dorsiflexion in percutane-
ous group was 20 degree and in ORIF group was 13 de-
gree. Considering the minimum dorsiflexion to be 45 de-

Percutaneous Fixation 8 patients had prominent ulnar head
2 patients had residual dorsal tilt
1 patient had radial deviation of hand

ORIF 4 patients had prominent ulnar head
2 patients had residual dorsal tilt

Subjective evaluation scores Total Excellent Good Fair/poor p-value
Percutaneous Fixation 25 5 (20%) 11 (44%) 9 (36%) 0.080
ORIF 17 9 (53%) 5 (29%) 3 (17%)
Table-1: showing residual deformity - Functional Results according to Gartland and Werley and subjective evaluation scores in both 

groups.
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gree for normal function the two groups were compared as  
follows.
Palmar flexion - The mean loss of palmarflexion in percu-
taneous group was 22 degree and in ORIF group 19 degree. 
Considering the minimum palmarflexion to be 30 degree for 
normal function the two groups were compared as follows.
Pronation - The mean loss of pronation in percutaneous 
group was 25 degree and in ORIF group was 15 degree. 
Supination - The mean loss of supination in percutaneous 
group was 23 degree and in ORIF group was 15 degree. 

Anatomical Results: Stewart et al. – (Table No:3)
The mean radial length in percutaneous group was 9.9 mm 
and in ORIF group was 10.9mm. Mean radial angulation 
in percutaneous group is 17.9 degree and in ORIF group is 
20.4. The overall mean step off is 0.9mm.

Functional results (Point range)
The functional results were compared based on Gartland and 
Werely criteria. The Chi square was found to be 10.81, p 
value 0.004 highly significant. (Table No:3)

DISCUSSION
Distal end radius fractures were treated by closed reduction 
and POP immobilisation. This lead to complications like 
malunion, limited range of motion, weakness, pain and post 
traumatic arthritis. Thus was introduced the concept of per-
cutaneous pinning and Open Reduction and Internal Fixa-
tion with volar locking plate. Volar locking plates (VLPs) 
are associated with fewer complications, better function and 
improved patient satisfaction than other treatment meth-
ods.3,11,15 Other options would be external fixation, remod-
ellable bone cement, electric current, teriparatide and be-
ta-tricalcium phosphate bone graft substitutes.2-8,10-16 Studies 
have been published favouring both CRPP and ORIF with 
VLP as the better option for treating these fractures. Kreder 
et al suggested CRPP method has got more rapid return of 

function and bertter functional outcome. Different studies 
are difficult to compare as different outcome tools are used, 
study group included variety of fractures and different tech-
niques of fixation were employed. 
Michael et al (1997) in their series of 30 fractures treated 
with percutaneous fixation showed 50% excellent result, 
40% good result and 3% fair result. Jakob et al. (2000) in his 
series of 74 fractures treated with ORIF showed excellent 
result in 90%, good in 8% and fair in 2%. In our study of 
17 fractures treated with ORIF, 12(70.5%) patients showed 
excellent, 5(23.4%) good result and there were no patients 
either with fair or poor results. The fractures treated with 
percutaneous fixation were 25, among which 13(52%) pa-
tients showed excellent results, 11(44%) good results and 
1(4%) fair result.
In analyzing the radiographic data on our patients immedi-
ately after the operation and at the end of the follow-up, we 
saw that there was no statistically valid variation in the pa-
rameters analyzed, thus showing that, on average, the initial 
reduction was sustained. The critics of percutaneous fixation 
using Kirschner wires, say that the great problem would be 
precisely the lack of stability of the method, which would 
lead to loss of the reduction in the initial phases of consoli-
dation. Our study did not demonstrate such complication and 
we attribute this to the type of assembly that we used in most 
of our cases. Several patterns for placement of Kirschner 
wires have been described in the literature, with differences 
in how they are applied and the number used. In our study, 
67.6% of the cases were treated using three crossed bicorti-
cal Kirschner wires: two through the radial styloid process 
and one introduced dorsally through the ulnar edge of the 
radius. 

Dorsiflexion Total <45º >45º p-value
K wire Fixation 25 4 (16%) 21 (84%) 0.632
ORIF 17 1 (5.8%) 16 (94.2%)
Palmar flexion Total <30º >30º p-value
K wire Fixation 25 3 (12%) 22 (88%) 0.635 
ORIF 17 1 (5.8%) 16 (94.2%)
Pronation Total <50º >50º p-value
K wire Fixation 25 12 (48%) 13 (52%) 0.201
ORIF 17 4 (23.5%) 13 (76.5%)
Supination Total <50 >50 p-value
K wire Fixation 25 7(28%) 18(72%) 1.000
ORIF 17 5(29%) 12(71%)

Table-2: Showing the range of dorsiflexion, palmarflexion, 
pronation, supination obtained in both the groups.

Functional result Total Excellent Good Fair Poor p-value
Percutaneous Fixation 25 7(28%) 15(60%) 2(8%) 1(4%) 0.004 
ORIF 17 13(76.4%) 2(11.7%) 2(11.7%) 0
Anatomical result Total Excellent Good Fair/poor p-value
Percutaneous Fixation 25 13(52%) 11(44%) 1(4%) 0.400
ORIF 17 12(70.5%) 5(29.4%) 0

Table-3: Showing the final functional and anatomical results of both groups. 

Figure-1: X ray AP and lateral view showing distal end radius frac-
ture and post operative images of  Kwire fixation and ORIF with 
volar LCP.
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Complications
In John Bradway(7) series of distal radius fracture 2 patients 
had pin tract infection related to K Wire, 1 patient with su-
perficial wound infection after plate fixation and no compli-
cation related to external fixation. In Keating(9) series 40.5% 
of patients had complications among which reflex sympa-
thetic dystrophy and median nerve compression and mal-
union was the commonest. In Bishay(13) series of external 
fixation 2 patients had irritation of superficial radial nerve 
and 2 patients with pin tract infection.
In our study we encountered pin tract infection in 3 patients 
after K wire fixation, 2 patients with superficial wound in-
fection which required regular dressing after plate fixation.

Limitations and strengths
Much better statistically significant results would have been 
obtained with a larger sample size and longer follow up. Also 
our cohort was not randomised. 

CONCLUSION
In majority of the patients right limb which is the dominant 
side involved. Fall on an outstretched hand was the most 
common mode of injury followed by RTA. Majority of the 
patients belong to 3rd, 4th, 5th decade have better function-
al outcome as compared to elderly age group. Need of im-
mobilization was for longer duration for those treated with 
percutaneous fixation as compared to ORIF. Functional and 
anatomical results were better in less comminuted fracture. 
Pain in the distal radioulnar joint was the most common 
complication encountered. Grip strength and pinch strength 
was much better in those treated with ORIF. Overall mean 
grip strength was 58% of normal and mean pinch strength 
was 60% of normal. With ORIF anatomical results were 
much better than with percutaneous fixation. Functional re-
sults were significant between the two groups with p value 
of 0.004. Both subjectively and objectively ORIF was better 
than percutaneous fixation.
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Role of Diagnostic Hysterolaparoscopy in Evaluation of Primary  
and Secondary Infertility
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ABSTRACT

Introduction: It is widely accepted that infertility is a life 
crisis and the number of couples seeking medical help for in-
fertility is increasing dramatically. Aims and Objective is to 
assess etiological factors in infertility by hysterolaparoscopy.
Study design is Cross-sectional study. Place and duration of 
study is NIMS Infertility and Research centre, Jaipur, over a 
period of one and half years from January 2014 – June 2015.
Materials and Method: 100 infertile women, anxious to con-
ceive, coming for infertility work-up excluding male factor in-
fertility with normal hormonal profile and no contraindication 
to laparoscopy were subjected to diagnostic laparoscopy and 
hysteroscopy in NIMS Infertility and Research centre, Jaipur. 
Observation of pelvic and intrauterine cavity and chromoper-
tubation test was done under general anaesthesia during Hys-
terolaparoscopy.
Results: A total of 100 women underwent hysterolaparos-
copy. Age ranged from 21 to 40 years and mean age was 
30.03 years. Prevalence of primary infertility was 64% and 
of secondary infertility was 36%.Abnormalities detected by 
hysteroscopy alone in 20(25.64%) cases and by laparoacopy 
alone in 62(62%) cases while 78(78%) with combined hyste-
rolaparoscopy. Bilateral chromopertubation test was positive 
in 57(89.06%) cases with primary infertility while only in 
21(58.33% cases with secondary infertility.
Conclusion: Diagnostic hysterolaparoscopy is an indispensa-
ble tool in the evaluation of infertility.

Keywords: Laparoscopy, Hysteroscopy, Infertility

 
INTRODUCTION
It is widely accepted that Infertility is a life crisis. The num-
ber of couples seeking medical help for infertility is increas-
ing dramatically. Although it is not a physically debilitating 
disease, infertility may severely affect the couple’s psychologi-
cal hormony, sexual life and social functions. 
A clinical definition of infertility by the WHO and ICMART 
is “a disease of the reproductive system defined by the fail-
ure to achieve a clinical pregnancy after 12 months or more 
of regular unprotected sexual intercourse”.1 Some prefer the 
term Subfertility to describe women or couples who are not 
sterile but exhibit decreased reproductive efficiency.2 Prima-
ry infertility refers to the inability to give birth either be-
cause of not being able to become pregnant, or carry a child 
to live birth, which may include miscarriage or a stillborn 
child. Secondary infertility refers to the inability to conceive 
or give birth when there was a previous pregnancy or live 
birth.3,4

Infertility is a couple oriented disease. Although good doc-
umentation of the prevalence of infertility is lacking, it is 
generally believed that more than 70 million couples suffer 
from infertility worldwide.5 The World Health Organization 

estimates that 60 to 80 million couples worldwide currently 
suffer from infertility.6

The current evidence indicates a 9% prevalence of infertility 
(of 12 months) with 56% of couples seeking medical care.7 
Therefore approximate prevalence of female infertility is 5 
to 6%, as female infertility accounts for 40-55% (of which 
ovulatory dysfunction is 40%, tubal and pelvic pathology is 
40%, uterine and cervical factors 10%, unexplained 10%).8

Experience has shown that majority of pelvic pathology in 
infertile women is frequently not well appreciated by routine 
pelvic examinations and the usual diagnostic procedures. 
The ability to see and manipulate the uterus, fallopian tubes, 
and ovaries during hysterolaparoscopy has made it an essen-
tial part of infertility evaluation. 
Female infertile patients with normal seminogram, normal 
hormonal profile and unexplained infertility can have early 
and subtle causes of infertility which can be missed on USG, 
HSG, hysteroscopy or laparoscopy alone. Performing hyste-
rolaparoscopy as ‘one step procedure’ straightway is more 
fruitful and beneficial as diagnostic and simultaneous thera-
peutic intervention is possible at the same sitting.
Aims and objectives of the research were to assess etiological 
factors in infertility by hysterolaparoscopy and to calculate 
the prevalence of various pathologies in female reproductive 
tract leading to primary and secondary infertility.

MATERIAL AND METHODS
It is a cross-sectional observational study conducted on 100 
infertile women, anxious to conceive, coming for infertility 
work-up, excluding male factor infertility with normal hor-
monal profile and no contraindication to laparoscopy were 
subjected to diagnostic laparoscopy and hysteroscopy in 
NIMS Infertility and Research centre, Jaipur over a period 
of one and half year from jan 2014 to july 2015.
Detailed medical examination of the patient and relevant ex-
amination of the husband was done. Only cases with no male 
factor involving infertility and with normal hormonal pro-
file were taken for this study. The schedule of investigations 
consisted of basic routine investigation, USG pelvis,HSG, 
Husband semen analysis, endocrinological investigations. 
Pre-anaesthetic checkup was done and informed consent 
was obtained. The hysterolaparoscopy was done in the fol-
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licular phase of menstrual cycle under general anaesthesia. 
First hysteroscopy was performed and uterine cavity, bilat-
eral ostia, endocervical canal were carefully evaluated and 
any abnormal findings were recorded. then on laparoscopy; 
uterus, tubes, ovaries and general peritoneum was assessed 
to note any obvious pathology in the form of adhesions, tu-
bercles, endometriosis or any gross deviations from the nor-
mal appearances. Chromopertubation done under vision by 
instilling methylene blue dye intracervically by the assistant 
working at the perineum who injects the dye via the uterine 
manipulator or a Leech Wilkinson’s cannula and through the 
laparoscope the filling of the tubes is noted and spillage of 
the dye seen from both the fimbrial ends( B/L CPT Positive) 
or from one end (U/L CPT Positive). Delayed spill and no 
spill of dye was also recorded.
The patients were kept for a period of 12-24 hours in the 
hospital post-operatively. 
Data was analysed using SPSS 16.0 software. Appropriate 
statistical tests used according to the quality of data. Graphs 
and tables were generated using microsoft word and excel.

RESULTS
In the present study, out of total 100 infertile patients eval-
uated, 64 patients (64%) had primary infertility and 36 pa-
tients (36%) had secondary infertility. (Fig No. 1)
Table no. 1 is showing association of hysteroscopic findings 
with type of infertility. On comparing both the groups prima-
ry and secondary infertility group with different hysteroscop-
ic findings, 78(78%) cases had normal findings, and 22(22%) 
cases had abnormal findings on hysteroscopy. We observed 
that endometrial polyp was the commonest finding in both 
the group being 4(6.25%) in cases with primary infertility 
and 3(8.33%) in patients with secondary infertility. We also 
observed that in primary infertility following hysterscopic 
findings were more common than in secondary infertility 
– Uterine anomalies [hypoplastic uterus 1 (1.56%), septate 
uterus 2 (3.13%) and bicornuate uterus 2 (3.13%)], Submu-
cous fibroid 2 (3.13%), fibroid polyp 1 (1.56%), whereas in 
secondary infertility, hysteroscopic findings were - Asher-
man’s 3 (8.33%), cornual block 2 (5.56%), endometrial cal-
cification and non visualization of tubal ostia in 1(2.78%) 
each.

P value comes out to be 0.099 which shows suggestive sig-
nificance and thus we conclude that hysteroscopy has diag-
nostic role in infertility.
Table no. 2 is showing association of laparoscopic findings 
with type of infertility. On comparing both the groups prima-
ry and secondary infertility group with different laparoscopic 
findings, in our study of 100 patients 38 (38%) patients were 
under normal findings on laparoscopy, and 62 (62%) had 
abnormal laparoscopic findings. Hence we observed that in 
primary infertility following laparoscopic findings were more 
common - PCOD 15 (23.44%), major and minor degree intra-
peritoneal adhesions 8 (12.5%), endometriosis 6 (9.37%), en-
dometrioma 2 (3.13%), T-O Mass 3 (4.7%); bicornuate uter-
us, hydrosalpinx, minor tubular structural defects/congestion 
in 2 (3.13%) each, hypoplastic uterus 1 (1.56%).
Whereas in secondary infertility major and minor degree 
intraperitoneal adhesions 11 (22.22%), minor tubular struc-
tural defects/congestion 7 (19.46%), T-O Mass 4(11.12%), 
fibroid uterus 3(8.33%), were more common laparoscopic 
findings. Endometriosis, hydrosalpinx and ovarian cyst was 
seen in 1(2.78%) cases each.
Table no. 3 is showing association of abnormal findings with 
various endoscopic modalities. In our study of 100 patients 
we observed that combined hysterolaproscopy has better de-
tection rate of abnormalities (78%) than either hysteroscopy 
(27.77%) or laparoscopy (62%) alone. Hence we conclude 
that the detection rate of abnormalities increases when com-
bined hysterolaparoscopy is used
We observed that on combined hysterolaparoscopy 45(70.31%) 

64.00  

36.00  

Primary Secondary
Figure-1: Distribution of cases according to type of infertility

S. 
No.

Hysteroscopy Primary Secondary Total
No. % No. % No. %

1 Submucus Fibroid 2 3.13 0 0.00 2 2.00
2 Fibroid Polyp 1 1.56 0 0.00 1 1.00
3 Endometrial Polyp 4 6.25 3 8.33 7 7.00
4 Endometrial Calcification 0 0.00 1 2.78 1 1.00
5 Asherman’s Uterine Synechia 0 0.00 3 8.33 3 3.00
6 B/L Cornual block 0 0.00 1 2.78 1 1.00
7 Lt Cornual block 0 0.00 1 2.78 1 1.00
8 Hypoplastic Uterus 1 1.56 0 0.00 1 1.00
9 Septate Uterus 2 3.13 0 0.00 2 2.00
10 Bicornuate Uterus 2 3.13 0 0.00 2 2.00
11 Non Visualized L Tubal Ostia 0 0.00 1 2.78 1 1.00
12 Normal 52 81.25 26 72.22 78 78.00

Total 64 100.00 36 100.00 100 100.00
Table-1: Association of hysteroscopic findings with type of infertility
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abnormalities were seen in cases with primary infertility and 
33(91.67%) abnormalities were seen in cases with secondary 
infertility. The results were statistically significant which was 
further confirmed by p value significant (p = 0.026) and thus 
we conclude that combined hysterolaparoscopy is certain-
ly beneficial than either hysteroscopy or laparoscopy alone.
(Table No. 4)

DISCUSSION
Hysterolaparoscopy is considered the gold standard for di-
agnosing intrauterine,tubal and peritoneal disease and has 
nowadays become an integral part of infertility evaluation. 
Due to increased awareness and eagerness to have a preg-
nancy,couples are seeking medical help early. In the present 
study of 100 patients, we observed that the commonest age 
group was 26 to 30 years(37.5% in group with primary infer-

tility and 38.8% in group with secondary infertility) which 
coincides with the study of Dhananjay Shobha et al9 and 
Samipa J.Shah et al.10

The mean age of the study population was 30.03±4.77 years 
which coincides with the study by Sajeeda Parveen et al11 
and Puri. S et al12 who reported mean age of infertility 28.4 
and 30 years respectively and the mean duration of infertility 
was 3.68±2.09 years. 
In our study of 100 patients, prevalence of primary infertility 
was 64% while that of secondary infertility was 36% which 
was similar to the study by Nousheen Aziz13 and Dr. Sami-
pa J. Shah et al.10 Various etiological factors in infertility by 
Hysteroscopy were as follows, 78(78%) patients had normal 
findings and 22(22%) had abnormal findings. Endometrial 
polyp was the commonest finding in both the group being 
4(6.25%) in cases with primary infertility and 3(8.33%) in 

Abnormal findings in  
Primary

Abnormal findings in  
Secondary

Total abnormal findings

No. % No. % No. %
Hysteroscopy alone 10 15.63 10 30.30 20 27.77
Laproscopy alone 38 59.38 24 66.67 62 62.00
Combined hysterolaproscopy 45 70.31 33 91.67 78 78.00
*Multiple response table

Table-3: Association of abnormal findings with various endoscopic modalities

Combined hysterolaproscopy findings Primary Secondary Total
No. % No. % No. %

Abnormal 45 70.31 33 91.67 78 78.00
Normal 19 29.69 3 8.33 22 22.00
Total 64 100.00 36 100.00 100 100.00
Chi-square = 4.941 with 1 degree of freedom; P = 0.026

Table-4: Association of combined hysterolaproscopic findings with type of infertility

S. 
No.

Findings Primary Secondary Total
No. % No. % No. %

1 Minor degree intraperitoneal adhesions 2 3.13 4 11.11 6 6.00
2 Major degree intraperitoneal adhesions
A Pelvic tuberculosis 2 3.13 0 0.00 2 2.00
B T-O Mass with B/L block 1 1.56 1 2.78 2 2.00
C T-O Mass with U/L block 2 3.13 3 8.33 5 5.00
D Endometriosis with B/L block 1 1.56 1 2.78 2 2.00
3 Endometriosis without tubal block 5 7.81 0 0.00 5 5.00
4 B/L Endometrioma 2 3.13 0 0.00 2 2.00
5 Rt. Simple Ovarian Cyst 0 0.00 1 2.78 1 1.00
6 PCOD 15 23.44 3 8.33 18 18.00
7 B/L Hydrosalpinx without block 1 1.56 1 2.78 2 2.00
8 Rt. Hydrosalpinx with Rt. tubal block 1 1.56 0 0.00 1 1.00
9 Fibroid Uterus 1 1.56 1 2.78 2 2.00
10 Multiple Fibroid Uterus 0 0.00 2 5.56 2 2.00
11 Bicornuate Uterus 2 3.13 0 0.00 2 2.00
12 Hypoplastic Uterus 1 1.56 0 0.00 1 1.00
13 Minor Tubal Structural Defects/Congestion or distortion
A Without Tubal Block 0 0.00 3 8.33 3 3.00
B With U/L Tubal Block 1 1.56 2 5.56 3 3.00
C With B/L Tubal Block 1 1.56 2 5.56 3 3.00
14 Normal 26 40.63 12 33.33 38 38.00

Total 64 100.00 36 100.00 100 100.00
Table-2: Association of laproscopic findings with type of infertility
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patients with secondary infertility. We also observed that in 
primary infertility following hysterscopic findings were more 
common than in secondary infertility – Uterine anomalies 
[hypoplastic uterus 1 (1.56%), septate uterus 2 (3.13%) and 
bicornuate uterus 2 (3.13%)], Submucous fibroid 2 (3.13%), 
fibroid polyp 1 (1.56%), whereas in secondary infertility, 
hysteroscopic findings were - Asherman’s 3 (8.33%), cornu-
al block 2 (5.56%), endometrial calcification and non visual-
ization of tubal ostia in 1(2.78%) each.
Thus our findings are coinciding with the study of Suman 
Puri et al12 and Dhananjay Shobha et al9 who reported en-
dometrial polyp being the commonest intrauterine cause. 
Keya Vaid et al14 reported endometrial polyp, and congenital 
uterine anomalies in 6.21% and 4.14% cases respectively. 
Similarly Sajida Parveen et al11 reported 9.60% endometri-
al polyp, 1.60% submucus fibroid, 4.80% uterine anomalies 
and 3.20% inflammed endometrium.
In our study, on laparoscopy, 62 (62%) had abnormal lapa-
roscopic findings.We observed that in primary infertility fol-
lowing laparoscopic findings were more common - PCOD 15 
(23.44%), major and minor degree intraperitoneal adhesions 8 
(12.5%), endometriosis 6 (9.37%), endometrioma 2 (3.13%), 
T-O Mass 3 (4.7%); bicornuate uterus, hydrosalpinx, mi-
nor tubular structural defects/congestion in 2 (3.13%) each, 
hypoplastic uterus 1 (1.56%) whereas in secondary infer-
tility major and minor degree intraperitoneal adhesions 11 
(22.22%), minor tubular structural defects/congestion 7 
(19.46%), T-O Mass 4(11.12%), fibroid uterus 3(8.33%), 
were more common laparoscopic findings. Endometriosis, 
hydrosalpinx and ovarian cyst was seen in 1(2.78%) cases 
each. Our findings also coincides with the study of Dhanan-
jay Shobha et al9 and Sajida Parveen et al.11 
Nousheen Aziz13 (2007) reported tubal blockage in 21.9% 
cases with primary infertility and 33.3% cases with secondary 
infertility. Polycystic ovaries (15.6%), ovarian cysts (6.35), 
Endometriosis (12.5%), fibroids (6.3%) were seen in cases 
with primary infertility while endometriosis (11.1%), Pelvic 
inflammatory disease (16.7%), fibroids (5.6%) seen in cas-
es secondary infertility. Peritubal and periovarian adhesions 
were detected in 6.3% cases with primary infertility and 
22.2% cases with secondary infertility. 
Sajida Parveen, et al11 (2009) stated bilateral tubal patency in 
64.5% patients, bilateral tubal blockage in 16.12% and uni-
lateral tubal occlusion in 19.3% cases. Myomas were found in 
6.45% (three found on laparoscopy and one at hysteroscopy) 
. Of total, 8.0% had endometriosis, 19.35% PCOD and 4.8% 
functional cyst of ovary. Pelvic adhesions in 11.2% patient. 
As a whole pelvic pathologies were confirmed in 83.8% pa-
tients and intrauterine pathology in 27.4%. 
Dhananjaya Shobha et al9 (2014) reported that among pri-
mary infertility PCOD was the commonest finding (18.99%) 
and among secondary infertility, PID was the commonest di-
agnosis (19.05%). Positive Chromopertubation in 72.15% of 
women with primary infertility compared to 42.86% cases 
with secondary infertility. 
Suman Puri et al12 (2015) reported the role of laparohysteros-
copy in female infertility and observed 50 patients compris-
ing of 24 (48%) cases of primary infertility and 26 (52%) pa-
tients of secondary infertility. Of these, PCOD was detected 

in 11 (22%) cases (33.3% primary infertility,11.5% second-
ary infertility. Tubal block 7 (29.2), beading/ sacculations 2 
(8.3%) and dilatation and hydrosalpinx in 1 (4.1%), TO mass 
in 1 (4.1%) in the primary infertility group. Among second-
ary infertility cases findings were - tubal block 2 (7.7%), dil-
atation and hydrosalpinx 2 (7.7%), sacculation 1 (3.8%), and 
tubal cyst 1 (3.8%). Endometriosis was detected in 9 (18%) 
patients, 2 (8.3%) in primary infertility group and 7 (26.9%) 
in secondary infertility group.
We observed that combined hysterolaproscopy has better de-
tection rate of abnormalities (78%) than either hysterscopy 
(25.64%) or laproscopy (62%) alone. 12% cases had nor-
mal findings on hysterolaparoscopy. Shokeir TA et al15 also 
concluded that the rate of diagnosis of significant lesions by 
laparoscopy of 64.3% rose to 76.6% when the hysteroscopic 
findings were included.
On chromopertubation test bilateral free spilage was ob-
served in 78% cases, bilateral tubal block in 11%, right tubal 
block 7%, and left tubal block 4%. Right tubal block was 
more common then left tubal block in both the groups. Tu-
bal block is important cause of infertility in secondary in-
fertility group observed in 15 cases (41.66%) whereas in 7 
cases (10.9%) in primary infertility group. Keya vaid et al12 
reported similar observations, bilateral tubal patent 70.4%, 
bilateral tubal block in 16%, right tubal block in 9% and left 
tubal block in 4%. And Dr. Samipa J. Shah et al75 bilateral 
tubal patency in 78% cases, bilateral tubal block in 3%,and 
unilateral tubal block in 13% cases.

CONCLUSION
Diagnostic hysterolaproscopy is an effective and safe tool 
in comprehensive evaluation of infertility and has now been 
considered as basic skill which should be learnt by every gy-
naecologist in the advanced scientific era.
Hysterolaparoscopy is the gold standard for diagnosing uter-
ine, tubo-ovarian and peritoneal pathology, because no other 
imaging technique gives the same degree of sensitivity or 
specificity. Hence it is an indispensable tool in the evaluation 
of infertility.
Based on the results of this study we conclude that, while 
investigating the cause of female infertility, combined simul-
taneous diagnostic hysterolaproscopy should be performed 
in all infertile patients before treatment. The role of hystero-
laproscopy in diagnosis of infertility both primary as well as 
secondary is established beyond any doubt.
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Post Menopausal Bleeding due to Forgotten Vaginal Pessary- A Case 
Report
Meenakshi Kumari1, Krishna Murari2

CASE REPORT

ABSTRACT

Introduction: When a young child reports with vaginal 
bleeding foreign body flashes instantly in our mind but it is 
quite unusual cause in adults. 
Case report: Following is a case report of a long forgot-
ten vaginal foreign body (ring pessary) found more than 20 
years after its insertion. A 60 years old post-menopausal lady 
complaining of foul smelling blood tinged discharge due to 
impacted pessary which required surgical removal under an-
esthesia.
Conclusion: Foreign bodies in vagina needs high index of 
suspicion and correct diagnosis in case of elderly women.

Keywords: Pessary, post- menopausal bleeding, pelvic organ 
prolapse, impaction

INTRODUCTION
Vaginal pessary are mechanical devices being used for cor-
rection of prolapse of pelvic organs since centuries.1

There are various types of pessaries available Gellhorn, 
doughnut, Hodge and Smith are few types. In the past rubber 
pessary were used which are now replaced by medical grade 
plastic and silicon rings which are pre-sterilize and less ir-
ritant.2 Pessary are used as non- surgical approach for treat-
ment of prolapse. They are used when symptoms of prolapse 
are mild or when child bearing is not complete or surgery 
can’t be done due to medical problems or for temporary re-
lief of prolapse while waiting for surgery and in early preg-
nancy till uterus grows out of pelvis. Pessaries do not cure 
prolapse but gives symptomatic relief and slows progression. 
But if forgotten may lead to complications like VVF, RVF, 
fecal impacation, urinary retention, cervical and vaginal car-
cinoma.2 Vaginal foreign bodies are common in children but 
a high index of suspicion is needed in an elderly lady to ar-
rive at the diagnosis.

CASE REPORT
A 60 years old lady presented in our hospital with foul smell-
ing discharge and bleeding per vaginum of one year dura-
tion. She had burning and frequency of micturation also. She 
reported no other significant medical or surgical history. Her 
family history was also non- significant with no history of 
any cancer in 1st degree relatives. She had 6 full term normal 
vaginal home delivery and her last childbirth was 20 years 
back. On general examination she had mild pallor cardiovas-
cular and respiratory system normal. Speculum application 
was difficult. On digital examination there was bleeding on 
touch and a firm ring like structure felt which was immo-
bile and was partly embedded in a fibrous band in left mid 
vagina. On it’s opposite right vaginal wall was oedematous 
and inflamed due to chronic irritation and it was bleeding 

on touch. Cervix was apparently healthy large cystocele and 
rectocele also present. Pappincolou smear was collected. 
On inquiry she recollected that a pessary was inserted by a 
midwife after her last delivery for reduction of prolapse. As 
she was very apprehensive of malignancy she requested for 
hysterectomy.
After thorough investigation and complete pre -operative 
preparation vaginal hysterectomy and wide excision of 
unhealthy looking vaginal wall done. Histopathology con-
firmed chronic vaginitis and cervicitis.

DISCUSSION
Supporting pessaries are mechanical devices made of rub-
ber silicon or plastic used for correcting and controlling 
displacement of uterus and vagina. It acts by distending the 
upper vagina to make it so wide that it can’t fall through 
the lower vagina and introitus. Pessaries need to be renewed 
every 4-6 months.2 Sometimes patient can be taught how to 
clean and change the pessary at regular interval. If the pessa-
ry is forgotten it may become impacted. After menopause as 
senile contracture may develop below the ring.2 Sometimes 
vaginal wall ulcerates and then heals to form a bridge within 
the rim of the pessary leading to impaction as happened in 
our patient. Attempted forceful removal may lead to vaginal 
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Figure-1: Incarcerated vaginal ring pessary



et al. 

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

774

trauma and bleeding. Other complication of neglected pessa-
ry are VVF, RVF vaginal and cervical carcinoma.2 So such 
old incarcerated pessary must be removed under anesthesia 
and associated problems must be managed as per require-
ment. There are several case reports describing long forgot-
ten pessaries3-7 and associated complications as mentioned 
before. There is a similar case study describing encapsula-
tion of the pessary.6-7

CONCLUSION
Pessary is applied paitent must be educated regarding its care 
and regular follow up. Proper and timely intervention will 
avoid most of the complication.
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Figure-2: Attempted removal of ring pessary under anesthesia

Figure-3: Difficulty in removing vaginal ring pessary which was 
cut
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Role of Fetal Arterial Doppler Study in the Decision Making of High-
Risk Pregnancies
Rina V Patel1, Kruti J Deliwala2, Viral Pandya3

ORIGINAL RESEARCH

ABSTRACT

Background: Doppler velocimetry has become an important 
tool in the evaluation and management of disorders like fetal 
growth restriction, pre-eclampsia, fetal anemia, and fetal hy-
poxia. The purpose of our study is to understand the impact 
of these complicated pregnancies on the changes in Doppler 
indices of umbilical and middle cerebral arteries of the fetus. 
Our study will also aim to analyze whether these changes can 
aid the timely recognition of fetal compromise.
Materials and Methods: We have conducted a prospective 
observational study over a period of six months from May 
2015 to October 2015 in department of Obstetrics and Gy-
necology of a tertiary care hospital in Ahmedabad, India. 100 
patients were enrolled according to the inclusion and exclu-
sion criteria, and Doppler studies of the umbilical artery and 
the Middle cerebral artery were done. Follow up was taken 
and data assimilated regarding mode of delivery, 5-min Apgar 
score, fetal and perinatal deaths, neonatal complications or 
morbidity and admission to intensive care.
Results: Out of 38 patients with abnormal perinatal outcome 
65.78% showed presence of umbilical artery PI value >95th 
percentile, and 34.22% showed PI value <95th percentile. 
31.57% patients had either absent or reversed umbilical end 
diastolic flow. With reversed flow, 100% perinatal morbidi-
ty was observed with mortality in 75%. 25 patients (65.79%) 
showed MCA PI value <1 while 13 (34.21%) had PI ≥1. 
Among patients with abnormal perinatal outcome 55.26% 
showed cerebro-placental ratio <1 compared to 8.06% in nor-
mal cases. 
Conclusions: Doppler velocimetry complements the biophys-
ical methods of fetal surveillance to determine more precise-
ly the degree of fetal compromise and aids in deciding the 
appropriate timing of delivery of a compromised fetus. Low 
cerebroplacental ratio of <1 is an acute predictor of adverse 
perinatal outcome.

Keywords: Fetal growth restriction, pre-eclampsia, ultra-
sound, fetal monitoring, cerebroplacental ratio

INTRODUCTION
Since the application of Doppler ultrasonography for obstet-
ric use was first made in 1970, many trials have been carried 
out to determine its diagnostic importance. It has proven to 
be a very efficient non-invasive technique for evaluation of 
fetomaternal hemodynamics. The fetomaternal circulation is 
dynamically changing in order to accommodate the increas-
ing needs of the fetus. According to Callen’s Ultrasonogra-
phy in Obstetrics and Gynecology, “Abnormalities in one or 
more of these vascular systems occur prior to the clinical 
and laboratory appearance of, or as a result of, many patho-
logical conditions of pregnancy”.1 Any technique which can 
aid this diagnosis can play an important role in the clinical 
management of high risk pregnancies. Newer technological 

advances such as “power” or “energy” Doppler make the 
diagnosis easier and more accurate. Research has been car-
ried out on the Doppler patterns of almost all fetal vessels 
to study the subtle changes in blood flow in various high 
risk obstetric conditions.2,3 Color Doppler can be used as a 
tool for fetal surveillance in high risk pregnancies. The pur-
pose of our study is to understand the association between 
complicated pregnancy conditions like pre-eclampsia, fetal 
growth restriction, diabetes mellitus and other maternal med-
ical disorders, with the changes in Doppler indices of umbil-
ical and middle cerebral arteries of the fetus. Our study will 
also aim to analyze whether these changes can aid the timely 
recognition of fetal compromise. The perinatal outcome can 
be improved by choosing the appropriate time and route of 
termination of pregnancy on the basis of the altered Doppler 
indices.

MATERIALS AND METHODS
We have conducted a prospective observational study over 
a period of six months from May 2015 to October 2015 in 
department of Obstetrics and Gynecology of a tertiary care 
hospital in Ahmedabad, India. 100 patients were enrolled 
for the study. The patients were selected from the outpatient 
department and from admission in antenatal ward. All the 
women had a singleton pregnancy of > 24 weeks gestation. 

Inclusion criteria
• Preeclampsia (hypertension ≥140 mmHg systolic and 

≥90 mmHg diastolic and proteinuria in a previously 
normotensive woman)

• Fetal growth restriction (weight below the 10th percen-
tile for gestational age)

• Anemia (patients having severe anemia < 7g% detected 
at full-term)

• Gestational Diabetes Mellitus and other maternal med-
ical disorders.

Exclusion criteria
• Patient with congenital anomaly of fetus, chronic Hy-

pertension.
• Multiple gestation

1Associate Professor, 2Assistant Professor, 33rd year Resident, De-
partment of Department of Obstetrics and Gynecology, V. S. Hos-
pital, Ahmedabad, India

Corresponding author: Dr. Viral Pandya, “Jyoti” 45-46 Shyamal 
3-B Row Houses, Nr. Shyamal Crossroads, Anandnagar Road, Sat-
ellite, Ahmedabad - 380015, Gujarat, India

How to cite this article: Rina V Patel, Kruti J Deliwala, Viral Pan-
dya. Role of fetal arterial doppler study in the decision making of 
high-risk pregnancies. International Journal of Contemporary Med-
ical Research 2016;3(3):775-778.



Patel et al. Role of Fetal Arterial Doppler Study in the Decision Making of High-Risk Pregnancies

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

776

• Patients not delivered in our hospital
• Patients with unreliable LMP dates and maturity not 

confirmed by first trimester scan.
Pre-eclampsia was defined as hypertension (systolic pres-
sure ≥140 mmHg and diastolic pressure ≥90 mmHg with 
proteinuria in a previously normotensive woman. FGR was 
diagnosed clinically and confirmed by ultrasound parameters 
with estimated fetal weight less than 10th percentile for the 
gestational age, according to reference values by Hadlock 
et al.4

The subjects enrolled for the study were followed up from 
the point of recruitment up to the time of delivery. Routine 
adequate antenatal care was given at each visit. All patients 
were evaluated first by grayscale ultrasound and then sub-
jected to Doppler studies of the umbilical artery and the Mid-
dle cerebral artery. The pregnancies were followed up and 
data were collected regarding mode of delivery, gestational 
age at birth, birth weight, 5-min Apgar score, number of fe-
tal and perinatal deaths, neonatal complications or morbidity 
and admission to NICU along with its duration.
Doppler study was considered abnormal when:
1. Umbilical artery pulsatility index (PI) more than 95 per-

centile of reference values by Acharya G et al5 or if the 
diastolic flow was absent or reversed. 

2. Middle cerebral artery pulsatility index (PI) less than 
lower limit of reference values by Mari G et al.6

3. Cerebro-placental ratio less than 1 or less than 2 S.D. of 
reference values by Gramellini D et al.7

Perinatal outcome of baby was decided based on parameters 
like fetal demise, 5 min Apgar score, NICU admission or 
neonatal death before 30 days of life.

RESULTS
A total of 100 patients categorized under high risk pregnancy 
were enrolled for the study with gestational age between 24-
42 weeks of pregnancy. Doppler study was carried out for 
them. The patients were followed till delivery and perinatal 
outcome was noted. All the data were recorded. 38 (38%) 
patients had abnormal perinatal outcome while 62 (62%) pa-
tients were noted to have satisfactory perinatal outcome.

Pregnancy complication Present study
Number* Percentage

Fetal growth restriction 60 60
Pre-eclampsia 46 46
Anemia 29 29
Medical disorders associated 
with pregnancy (cardiac, renal, 
diabetes, jaundice)

12 12

Bad Obstetric History (recur-
rent pregnancy loss, high risk 
factors associated in previous 
pregnancy – pre-eclampsia, di-
abetes, FGR, blood disorders, 
anemia, etc.)

28 28

* may be more than 100 in this table, as some of the 
patients had more than one pregnancy complication.
Table-1: Distribution of cases in relation to pregnancy compli-

cations

Pulsatility Index Perinatal outcome Total
Abnormal Normal

>95th percentile 25 (65.78%) 15 (24.19%) 40
<95th percentile 13 (34.22%) 47 (75.81%) 60
PI > 1 26 (68.42%) 11 (17.74%) 37
PI ≤ 1 12 (31.58%) 51 (82.26%) 63
End diastolic flow
Absent or reversed flow 12 (31.57%) 0 (0%) 12
Forward flow 26 (68.42%) 62 (100%) 88

Table-2: Outcome in relation to Umbilical Doppler (with 
gestational age specific cut off values)

MCA PI Ratio Abnormal 
perinatal 
Outcome

Normal 
perinatal 
outcome

Total

PI < 1 25 (65.79%) 16 (25.81%) 41
PI > 1 13 (34.21%) 46 (74.19%) 59
Table-3: Outcome in relation to MCA PI value (with gestation-

al age specific cut off values)

Cerebroplacental 
Ratio (CPR)

Perinatal Outcome

Abnormal 
perinatal 
Outcome

Normal 
perinatal 
outcome

Total

CPR < 1 (Abnormal) 21 (55.26%) 5 (8.06%) 26
CPR ≥ 1(Normal) 17 (44.73%) 57 (91.93%) 74

Table-4: Outcome in relation to Cerebroplacental Ratio (CPR)

Mode of delivery Present study (n=100)
Number Percentage

Vaginal delivery
Full term 29 29
Pre-term 27 27
Caesarean section
Full term 25 25
Pre-term 19 19

Table-5: Distribution of cases according to mode of delivery

Perinatal outcome Number Percentage*
Still birth 5 13.1
Neonatal death 7 18.4
Intracranial hemorrhage 2 5.3
Neonatal hyperbilirubinemia 6 15.8
Early onset septicemia 4 10.5
5-min APGAR score<7 14 36.8
Admission to neonatal intensive 
care unit (NICU) >24 hrs.

33 86.8

Caesarean section for fetal distress 17 44.7
*may be more than 100 in this table, as some of the neonates 
had more than one morbidity
Table-6: Abnormal perinatal outcome in the study population 

(n=38)

Due to more frequent presence of more than one risk factor 
in a single patient, individualization of risk factor analysis 
by Doppler study and its outcome was not possible in the 
current study. Data analysis was done by presence or absence 
of abnormal Doppler indices during a particular gestational 
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age, deviation from normal to abnormal Doppler finding in 
high risk patients, fetal outcome, and morbidity and mortali-
ty associated with the neonate.

DISCUSSION
Umbilical artery flow velocity waveforms correlate with 
hemodynamic changes in the fetoplacental circulation. Out 
of 38 patients with abnormal perinatal outcome, 68.42% 
showed presence of umbilical artery PI value > 1, and 
31.58% showed PI value <1. Out of 62 patients with normal 
perinatal outcome 17.74% had PI value >1 and 82.26% had 
PI value <1. Out of 38 patients with abnormal perinatal out-
come 65.78% showed presence of umbilical artery PI value 
>95th percentile, and 34.22% showed PI value <95th per-
centile. While among 62 patients with normal perinatal out-
come 24.19% had PI value >95th percentile and 75.81% had 
PI value <95th percentile. Thus the present study shows that 
the umbilical artery Doppler is quite significant in detecting 
abnormal perinatal outcome. For the prediction of abnormal 
perinatal outcome using umbilical artery PI > 1, the results of 
present study are comparable with those of Gramellini et al.7

Out of 38 patients with abnormal perinatal outcome, 31.57% 
had either absent or reversed UA end diastolic flow while 
among 62 patients with normal perinatal outcome all had 
forward flow. REDF indicates impending fetal demise in 48 
hours.8 With reversal of diastolic flow in umbilical artery 
100% abnormal perinatal outcome was observed. This corre-
sponds to the study done by Wladimiroff et al.8 Also, the per-
inatal mortality observed in patients with absent or reversed 
UA end diastolic flow was 75%, as compared to studies by 
Madzali9 (40%), Bhatt10 (50%) and Lakhkar11 (100%).
The centralization of circulation by redistribution of blood 
from the peripheral pool to the vital organs is an adaptive 
process which is necessary to keep the brain and heart from 
developing severe hypoxia. Thus increased flow in the MCA 
permits evaluation of fetal compromise and hypoxia. But ac-
cording to Vyas et al12, with the development of brain ede-
ma, this adaptation is reversed. When there is reversal of 
this adaptive process, there is a very poor outcome of these 
fetuses as shown by Konje et al.13 The increased diastolic 
flows start diminishing, progressing to high resistance flows, 
absent diastolic and then reverse diastolic flows, usually 
associated with abnormalities in the CTG tracing.14 In our 
study, out of 38 patients with abnormal perinatal outcome, 
25 (65.79%) showed MCA PI value < 1. 16 cases (25.81%) 
among normal perinatal outcome had PI < 1.
The calculated MCA PI to UA PI ratio (the cerebroplacental 
ratio or CPR) is significant in detecting abnormal perinatal 
outcome in high risk fetuses. The umbilical-placental and 
cerebral vascular beds both undergo hemodynamic adjust-
ments in FGR. CPR is a Doppler index that reflects both of 
these areas and hence can be useful in identifying fetuses 
with increased placental and/or decreased cerebral resist-
ance.14 Among patients with abnormal perinatal outcome 
55.26% showed presence of CPR <1 compared to 8.06% in 
normal perinatal outcome. 
In the present study, 56 patients (56%) underwent vaginal 
delivery out of which 29 delivered at full term (≥37 weeks of 
gestation) and 27 were preterm deliveries. 44 patients (44%) 

underwent caesarean section, out of which 25 were full term 
deliveries and 19 were preterm.
There were 5 still births (5%). Among 7 babies (7%) who un-
derwent neonatal death, 3 babies were delivered by Caesar-
ean section for fetal distress with abnormal Doppler changes 
(MCA or CPR changes) and 4 were delivered vaginally. 2 
expired after 1 day in NICU, 1 after 2 days, 2 after 4 days 
and remaining 2 survived for more than ten days in NICU. 
88 babies (88%) survived. 
38 patients had abnormal perinatal outcome in terms of still 
birth, neonatal death, sepsis, cerebral palsy, and hospitaliza-
tion >48 hours that required intubation. 

CONCLUSION
Doppler velocimetry of the umbilical and middle cerebral 
arteries proved to be a practical and reasonably reliable pro-
cedure to predict the abnormal perinatal outcome. Doppler 
waveform studies correlate well with the pathophysiologi-
cal events in utero-placental and feto-placental insufficien-
cy noted among patients with high risk pregnancies such as 
FGR, pre-eclampsia, diabetes, anemia etc. It helps us to pre-
dict, diagnose and intervene in circulatory disturbances such 
as redistribution of blood flow, hypoxia, cerebral edema, 
acidosis, cardiac decompensation and fetal death. Doppler 
velocimetry complements the biophysical methods of fetal 
surveillance to determine more precisely the degree of fetal 
compromise and aids in deciding the appropriate timing of 
delivery of a compromised fetus. Umbilical artery Doppler 
is highly sensitive in detection of FGR and placental insuf-
ficiency due to improper trophoblastic invasion of spiral ar-
teries in pre-eclampsia while MCA Doppler is very useful 
in predicting small for gestational age babies with adverse 
perinatal outcome. Low cerebroplacental ratio (CPR) of <1 
is an acute predictor of adverse perinatal outcome. Thus, fe-
tal arterial Doppler is an important tool for decision-making 
in high-risk pregnancies.
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Performance of Revised National Tuberculosis Control Program 
(RNTCP) in Kurnool District Regarding Management of Multi-Drug 
Resistant Tuberculosis
P. Chakradhar1, S. Anusha Rao1, A. Sumanth1, Moksheswarudu2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Tuberculosis accounts for large number of 
deaths in developing countries including India. Present study 
was done to assess the performance of Revised National Tu-
berculosis Control Program (RNTCP) in Kurnool district re-
garding management of MDR tuberculosis.
Materials and method: Retrospective study was done on 
MDR TB patients of Kurnool dist., during 1st January 2011-
31st December 2014. Data was collected from DTO, Kurnool. 
A patient who is an MDR suspect is referred to TB units. 
Culture and DST is done in RNTCP accredited laboratories. 
Confirmed case of MDR-TB is referred to state DOTS-PLUS 
site with DST results for initiation of category 4 treatment. 
Follow-up of the patient by smear and culture evaluation and 
clinical evaluation until the end of the treatment.
Result: Out of 4969 MDR TB suspects, 3310 patients were 
tested and was confirmed for MDRTB in 248 patients. Among 
them 220 were kept on treatment.16 were not willing for treat-
ment 8 died before starting treatment and 4 started private 
treatment. 51 were cured, 6 were treatment completed,45 were 
defaulters, 7 were treatment failure. 27 died during treatment 
1 was transferred out and 3 switched to XDR-TB. 80 are on 
treatment.
Conclusion: RNTCP though effective measures should be 
taken up for MDR TB management under DOTS-PLUS.

Keywords: RNTCP, MDR TB, XDR-TB

INTRODUCTION
Tuberculosis is the major cause of morbidity and mortality in 
India. India accounts for 1/5th of global T.B. incidence. Ac-
cording to WHO each year an estimated 9.4 million new cas-
es of T.B. were detected leading to nearly 2 million deaths. 
In India, the number of T.B. patients are 1.96 million per 
year and among them 0.8 million are new smear positive cas-
es,comprising of 75 new cases with sputum smear positivity 
per lakh annually with 0.33 million deaths per year. There 
is raising trends of drug resistant T.B. in different parts of 
world. India along with China contributes to more than 50% 
of global multi-drug resistant (MDR-TB) cases.1-3 Frequen-
cy of MDR-TB is less than 3% in new cases and 12% to 
17% among retreatment cases. An MDR-TB patient is one 
whose sputum culture is positive for mycobacterium tuber-
culosis that is resistant in vitro to isoniazid and rifampicin 
with or without resistance to other anti-tuberculosis drug. 
Under RNTCP, DOTS-PLUS was started in Kurnool district 
in year 2011. This study was done to assess the performance 
of RNTCP (Revised National Tuberculosis Control Program 
)programme in Kurnool district regarding management of 
MDR-TB.

MATERIAL AND METHODS
Retrospective study was done on MDR-TB patients included 
under RNTCP, Kurnool district between 1st January 2011 to 
31st December 2014. Data was collected from District Tuber-
culosis Office, Kurnool district. All sputum smear positive 
cat-2 failures were referred to T.B units. Culture and drug 
sensitivity testing was done in RNTCP accredited laborato-
ries. Confirmed cases were referred to DOTS-PLUS site with 
DST result for the initiation of CAT-4 treatment. Follow up 
of the patient by sputum smear and culture evaluation were 
done under RNTCP till the end of treatment. Monthly follow 
up of the patient for clinical assessment and sputum smear 
examination was done. Liver function tests, serum creati-
nine, blood urea and thyroid profile were carried out based 
on clinical assessment. Sputum specimens were collected 
in sterile wide mouthed bottle from sputum smear positive 
MDR-TB suspected patients. The collected specimens were 
processed by modified Petroff method. For each specimen 
two Lowenstein-Jensen (LJ) slopes were inoculated each 
with 5mm loop-full ofcentrifuged sediment, distributed over 
the surface. All cultures were incubated at 35-37 degree cen-
tigrade up to 8 hours. The test were done in biosafety class-2 
cabinet

RESULTS
Between 1st January 2011 to 31st December 2014, 4969 pa-
tients MDR-TB was suspected and 3310(66%) patients were 
tested for MDR-TB by sputum culture and sensitivity for my-
cobacterium tuberculosis. Out of 3310 patients 248(7.49%) 
patients were diagnosed as having MDR-TB. In this 248 
patients, 220 (88.70%) were kept on treatment, 16(6.45%) 
patients were not willing for treatment, 8(3.22%) died before 
starting treatment, 4(1.61%) patients started private regimen.
By 31st December 2014, 51 were cured, 45 patients default-
ed, 7 patients were treatment failure, 27 patients died during 
treatment, 1 was transferred out, 3 switched to XDR-TB and 
80 patients are on treatment.
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Patients tested 
for MDRTB

Patientsconfirmed for 
MDRTB

Patients kept 
on treatment

Cure rate Treatment 
completed

Defaulter Died during 
treatment

3310 248 220 51 (23.18) 6 45 (20.45%) 27
Table-1: Results of the study

Figure-1: Treatment outcome of 220 MDR TB cases
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Figure-2: Outcome of 248 confirmed MDR T.B. cases
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DISCUSSION
Multi-drug resistant Tuberculosis is defined as a form of T.B. 
due to Mycobacterium tuberculosis that is resistant to at-least 
isoniazid and rifampicin. This form of T.B. is documented in 
nearly every country surveyed by WHO/International Un-
ion against Tuberculosis and Lung Disease. Drug resistance 
in bacteria is a natural phenomenon but selective pursue 
induced by man-made mechanism is the primary cause of 
MDR-TB. To address MDR-TB in low and middle income 
settings, the WHO created DOTS PLUS for MDRTB, a man-

agement strategy built upon the foundation and principles of 
DOTS. In our study out of 4969 patients only 66% patients 
were tested for MDR-TB. 34% patients were not evaluated 
for MDR-TB inspite of creating awareness regarding avail-
ability of DOTS-PLUS for the management of MDR-TB. In 
our study 248 patients were diagnosed as having MDR-TB 
and only 220 patients were kept on DOTS-PLUS treatment. 
In a study conducted by Goble et al1, 171 patients were diag-
nosed as having MDR-TB and 131 were kept on treatment. 
In a study conducted by Suarez et al2 out of 466 patients with 
chronic T.B. 298 patients were diagnosed as having MDR-
TB.
In our study out of 220 patients kept on treatment, 51(21%) 
were cured, 8(3%) patients died before starting treatment. In 
a study conducted by Avendanoet al3 out of 40 patients diag-
nosed as having MDR-TB 12% patients died. In our study 
45 (20%) patients out of 220 diagnosed were defaulter. In a 
study conducted by Tahaoglu et al4 defaulter rate was 11%. 
The most common cause of treatment default in our study 
was side effects of ATT.1.61 %(n=4) patients of our study 
started taking private treatment for MDR-TB and 3 %(n=7) 
patients were treatment failures. In a study conducted by 
Park et al5 treatment failure was 17.5%. In a study conducted 
by Yew et al6 treatment failure was 14.3%. In a study con-
ducted by Leimane et al7 treatment failure was 14%. In a 
study conducted by Shean et al8 treatment failure was 5%. In 
our study 3 patients out of 220 diagnosed as having XDR-
TB and 80 patients are on treatment, in a study conducted by 
Keshavjee et al9 48% (n=29) of patients with XDR-TB were 
cured and 66.7% (n=579) of MDR-TB were cured.
Nationwide RNTCP DOTS-PLUS8-10 started cat-4 treat-
ment for 2530 patients in year 2011. Out of this 38.54% 
(n=975) were cured, 17.86 %(n=452) were defaulter and 
6.36 %(n=161) were treatment failure and 22.49% (n=569) 
were died.
A retrospective study done by Leimane et al10 on MDR-TB 
patients (n=204) treatment by DOTS-PLUS strategy follow-
ing WHO guidelines have been encouraging with 66 patients 
cured, 7% died and 13% defaulted.
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CONCLUSION
DOTS-PLUS strategy for treating MDR-TB is effective. 
Measures should be taken to increase the awareness of 
MDR-TB and its complications among population so that all 
patients diagnosed as having MDR-TB were treated under 
DOTS-PLUS strategy.
Adherence to treatment under DOTS-PLUS should be main-
tained by educating the patient to prevent defaulter and treat-
ment failure cases.
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Sharp Waste Management and Counselling of Adverse Effects 
Following Immunization : A Cross Sectional Study
Ved P. Kulkarni1, P. Tarakeswara Rao2, P. Prabhakar Varma3

ORIGINAL RESEARCH

ABSTRACT

Introduction: In developing country like India immunization 
is one of the most cost effective intervention in preventing 
vaccine preventable diseases. Immunization generates signif-
icant sharp waste. Unhygienic and unsafe disposal of sharp 
waste puts the health care personnel and health care ben-
eficiaries at risk. Counseling of parents of recipients of im-
munization is important aspect which is overlooked most of 
the time. Safe disposal of sharps and counseling of adverse 
effects following immunization (AEFI) have a direct impact 
on the immunization program. This study is done to observe 
injection practices, healthcare workers involved, counseling 
practices and knowledge of mothers of beneficiaries regarding 
vaccines administered. 
Materials and methods: It was a cross sectional observation-
al study done for period of 1 year. 44 sub centers of Vizian-
agaram district were visited on immunization days. Various 
components of immunization were supervised including the 
counseling session. Data was recorded using observational 
checklist.
Results: All 44 immunization centers were using auto-disa-
bled(AD) syringes during immunization sessions and stock 
register was maintained at all the centers. Separate room for 
immunization was available in 32 (72.7%) centers. Red and 
black bags were available in 6 (13.5%) centers and presence of 
functional hub cutters in 36 (81.8 %) centers. Only 28 (63.6%) 
vaccine administrators used gloves. Needles were being cut 
immediately after an injection in 32 (72.7%) centers and 
chemically disinfected in 16 (36.6%) centers. In 36 centers 
chemical disinfection of used syringes was done. Majority 
(68.1%) did not use puncture proof containers for disposal of 
sharp waste. Counseling time is too short and post vaccination 
phenomenon not explained to the parents. Counseling is not 
done on one to one basis. Its a general group counseling and 
lasted for only 2-3 minutes. Majority of mothers don’t know 
the name of the vaccine given and almost all have no idea 
regarding the purpose of immunization.
Conclusions: All the centers were maintaining adequate stock 
of AD syringes and all are using auto-disabled syringes for im-
munization. Non availability of puncture proof bags, touching 
of needles during injections, non disposing of injections im-
mediately and not wearing gloves which are observed needs 
corrective measures. Immunization sessions are mainly done 
by nurses/ ANMs, it should be supervised by medical officer. 
Counseling time need to be enhanced, it needs to be done on 
one to one basis and mothers of beneficiaries to be given de-
tailed information regarding vaccine given and its benefits and 
adverse effects. All recipients of vaccine should be observed 
for full 15 minutes after immunization.

Keywords: Sharp waste, AEFI counseling, immunization, 
Subcenters

INTRODUCTION 
Immunization of majority of under five children is done at 

the sub centers and Primary Health Centers. Immunization is 
one of the most cost effective health interventions and prov-
en tool for controlling and eliminating Vaccine Preventable 
Diseases. Globally immunization prevents over 3 million 
deaths each year.1 India’s Expanded Program of immuniza-
tion which was started in 1976 is one of the largest in the 
world in terms of quantity of vaccines used, target popula-
tion it caters to, number of vaccine sessions organized and 
number of primary and sub centers involved in the process. 
Most of vaccines in the immunization schedule are adminis-
tered via injections. According to WHO, safe injection prac-
tices are one that do not harm the recipient, do not expose the 
health care worker to any risk and do not result in waste that 
puts the community at risk.2 According to IPEN study, 3-6 
Billion injections are administered annually in India.3 Ma-
jority of them were administered for curative purposes and 
immunization accounts for 5-10% of all injections adminis-
tered.4 63% of total injections administered are found to be 
unsafe in India.5 Sharp waste generated during immuniza-
tion sessions can be hazardous to health care personnel and 
community if not properly segregated, stored and disposed. 
It also results in pollution of the environment. Safe injection 
practices and proper counseling are essential for successful 
implementation of immunization program. 
In this study injection practices, sharp disposal practices, 
healthcare workers involved during immunization session 
were observed. Counseling session for adverse effects fol-
lowing immunization (AEFI) were studied. Mother’s knowl-
edge regarding vaccine administered and its usefulness was 
also noted.

MATERIALS AND METHODS
It was a cross sectional observational study conducted over a 
period of one year from october 2014 to september 2015. 44 
immunization centers were selected by convenient sampling 
from all sub centers of Vizianagaram district. Investigators 
who are the postgraduates of department of pediatrics and 
community medicine visited these centers on immunization 
days ie Wednesday and Saturdays. The investigators were 
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trained by the authors regarding safe injections practices and 
how to collect the data using observational checklist. Check-
list was prepared jointly by department of pediatrics and 
community medicine.
Each trained investigator also supervised various compo-
nents of routine immunization activities along with AEFI 
counseling practices of the health care workers on immuni-
zation days. 
Data collected was on logistics available at the session sites 
namely availability of separate immunization room, Au-
to-disabled syringes 0.1, 0.5 ml, functional hub cutter, red 
and black bag, whether vaccine administrator is touching any 
part of the needle while giving injection, whether vaccine 
administrator is wearing gloves or not, whether each needle 
being cut with hub cutter immediately after use, chemically 
disinfected and disposed. Supervision of immunization ses-
sions by medical officer is noted. Counseling session details 
regarding the duration of session, information on vaccine 
adverse effects, post vaccination observation period were 
noted. Mothers were given questionnaire regarding vaccine 
administered and usefulness of vaccine given to their child. 
Collected data was coded and entered in excel sheet and ana-
lyzed using trial version of epi Info version 7.

RESULT
All centers were using AD syringes during immunization 
session (Table 1). Out of 44 centers visited, all had adequate 
stock of 0.1, 0.5, 5 ml syringes. AD syringe stock register 
was maintained in all centers. Separate injection room was 
available in 32 (72.7%) centers. Red and black bags were 
available in 6 (13.5 %) centers and presence of functional 
hub cutters in 36 (81.8 %) centers (table 1). Only 28 (63.6%) 
of vaccine administrators were using gloves while adminis-
tering vaccine. Needles were being cut immediately after an 
injection in 32 (72.7%) centers and chemically disinfected 
in 16 (36.6%) centers (Fig 1). Disposal pits for sharps were 
present in 26 ( 59.9%) of the centers visited. In 36 (86.3%) 
centers chemical disinfection of used syringes was carried 
out but 28 (68.1%) centers did not use puncture proof con-
tainers for disposal of sharp waste (Fig 2). Maternal and 
child health cards were available at all (100%) immunization 
centers. Counseling sessions were of 3±1min mean duration 
and information regarding minor AEFIs (mild fever, pain, 
tenderness, swelling ) was given to all beneficiaries (100%), 
but no specific information was given regarding post vacci-
nation phenomenon (Table 2). Information on intended pur-
pose of vaccine is also not been told to parents. All benefi-
ciaries (100%) were asked to report to PHC if any complaint 
occurred. Only 22 (50%) beneficiaries were asked to wait 
for 15 minutes after immunization for observation (table 2). 
10(23.1%) of mothers accompanying beneficiaries knew 
which vaccine was being given to the child but no mother 
(0%) knew the exact purpose of vaccination.

DISCUSSION
In this study it was observed that all centers were using AD 
syringes during immunization session. Use of AD syringes 
is made mandatory for immunization purposes and supplied 
free of cost by governmental agencies. Similar findings are 

reported by Jyoti J et al.6 In developing countries unsafe in-
jections practices are reported to be more than 50%.7 Various 
unsafe practices were observed during the study. 63.4% nee-
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Figure-1: Sharp waste disinfected after session

Figure-2: Not using puncture proof container

Yes No
Availability of logistics
A. O.1 ml AD syringe 44 (100%) 0
B. O.5 ml AD syringe 44 (100%) 0
C. 5 ml syringe 44 (100%) 0
D. Functional Hub cutter 36 (81.8%) 8 (18.2%)
E. Red and black bag 6 (13.5%) 38 (86.5%)
2. Use of AD syringe 44 (100%) 0
3. Use of functional hub cutter 32 (72.7%) 12 (27.3%)
4. Use of gloves 28 (63.6%) 16 (36.4%)
5.Chemical disinfection of sharps 16 (36.6%) 28 (63.4%)
6. Disposal pit for sharps 26 (59.9%) 18 (40.1%)
7. Stock maintenance of syringes 44 (100%) 0
8. Separate injection room 32 (72.7%) 12 (27.3%)
9. Puncture proof containers 16 (31.9%) 28 (68.1%)
10. Maternal and child health card 44 (100%) 0
Table-1: Base line data of Logistics and management of sharps

Yes No
1. Minor AEFI 44 (100%) 0
2.postvaccine phenomenon ex-
plained

0 44 (100%)

3.Adviced to report in case of com-
plaint 

44 (100%) 0

4.Adviced to wait for 15min after 
immunisation 

22 (50%) 22 (50%)

5. Name of vaccine given 10 (23.1%) 34 (76.9%)
6.Purpose of immunization 0 44 (100%)

Table-2: Data on AEFI counseling
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dles were not disinfected before disposal and 68.1% centers 
did not use puncture proof container for disposal of sharps. 
36.4% of vaccine administrators did not use gloves. In 3 
centers manual bending of needles by healthcare workers ob-
served. In 40.1 % centers no sharp disposal pits exist. Sharp 
waste is carried manually to main PHC for disposal in 40.1 
% of centers. Management of sharp waste in unsafe manner 
will put the health care workers to risk of Hepatitis B, C and 
HIV. There is risk of 32% new Hepatitis B infections,22% of 
hepatitis C and 5% of HIV infection with unsafe injections 
practices.8

Counseling regarding minor AEFIs like mild fever and pain 
was explained to the beneficiary. Post vaccination phenom-
enon not explained to the mothers. Trained medical officer 
was not involved in the counseling process and most immu-
nizations sessions were not supervised by medical officer. 
Intended purpose of vaccine and disease it prevents is not ex-
plained to the mothers. Only 23.1 % mothers could tell name 
of the vaccine given to their child and only 50% beneficiaries 
were asked to wait for 15 minutes after immunization. 

RECOMMENDATIONS
• Awareness regarding needles to be cut immediately af-

ter an injection and disposed safely immediately rather 
than at the end of immunization session.

• Puncture proof containers should be made available in 
all centers.

• Encourage use of gloves. 
• Discourage touching of needles before or after immu-

nization.
• In centers without disposal pits manual transport of 

sharp waste to be discouraged. waste can be outsourced 
to common treatment facility.

• Supervision of immunization session by medical officer.
• Counseling of all aspects of vaccine administered must 

be done to the beneficiary.
• All recipients of vaccine to be observed for 15 minutes 

post immunization.
• As Newer combined vaccines are introduced in immu-

nization program there is need for continuous training 
of health worker regarding the vaccine and its adverse 
effects. 

CONCLUSION
This study observed that all the centers were using AD sy-
ringes for injections. Separate immunization room existed in 
majority of centers. Many unsafe practices noticed during 
this study need corrective interventions.
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A Comparison of Dexmedetomidine with Fentanyl as an Adjuvant to 
Levobupivacaine in Supraclavicular Brachial Plexus Block for Upper 
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Study
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ABSTRACT

Introduction: Supraclavicular block of brachial plexus pro-
vides complete and reliable anaesthesia for upper limb sur-
geries. But it is of limited duration on termination of block 
usually general anaesthesia is required, so there is continuous 
demand of prolonging their effect with the adjuvants, like clo-
nidine, dexmedetomidine and fentanyl. Therefore we evalu-
ated the anaesthetic quality and length of analgesia with the 
addition of either fentanyl or dexmedetomidine to levobupiv-
acaine for Supraclavicular brachial plexus block.
Material and methods: In a prospective clinical trial, 90 pa-
tients were randomly allocated to either receive 2mg/kg lev-
obupivacaine 0.5% (Group LBC), 2mg/kg levobupivacaine 
0.5% with fentanyl 1 mcg/kg (Group LBF) or 2mg/kg lev-
obupivacaine 0.5% with dexmedetomedine 1 mcg/kg (Group 
LBD) in Supraclavicular brachial plexus. The characteristics 
for anaesthesia and analgesia were assessed for all the three 
groups. Observations - Demographic profile was comparable 
in all the groups. The onset of sensory and motor block and 
duration of analgesia and motor block was enhanced in Group 
LBD and Group LBF compared to Group LBC. There were 
minimum haemodynamic disturbances and side-effects in all 
the group except for sedation, bradycardia and hypotension 
which was frequently noted in patients receiving dexmedeto-
midine as adjuvant.
Results: Compared to the use of levobupivacaine 0.5%, 2 mg/
kg alone for supraclavicular brachial plexus block, the addi-
tion of 1 mcg/kg fentanyl or 1 mcg/kg dexmedetomidine to 
levobupivacaine enhanced onset of block and also increased 
duration of surgical anaesthesia with prolongation of post-op-
erative analgesia. Furthermore blockade characteristics im-
proved better with addition of dexmedetomodine than fenta-
nyl without increasing incidence of unwanted side-effects. 

Keywords: Supraclavicular brachial plexus block, Levobupi-
vacaine, Fentanyl, Dexmedetomidine.

INTRODUCTION
Peripheral nerve blocks are cost effective anaesthetic tech-
niques used to provide superb anaesthesia and analgesia 
while avoiding airway instrumentation and the hemodynamic 
consequences of general and neuraxial anaesthesia and for 
this reason all around the world, interest in regional anaes-
thesia is growing rapidly.1 The supraclavicular block is per-
formed at the level of the brachial plexus trunks where almost 
entire sensory, motor and sympathetic innervations of the up-
per extremity is carried in just three nerve structures confined 
to a very small surface area. Consequently typical features of 
this block include rapid onset, predictability and dense an-

aesthesia.Satisfactory surgical conditions are obtained with 
complete sensory and motor blockade. Currently bupivacaine 
which is an amide local anaesthetic is the most frequently used 
local anaesthetic because of long duration.2,3 Although local 
anaesthetics are generally quiet safe and effective, they may 
produce systemic toxic reactions affecting heart and brain.4 
However, the reported incidence of cardiovascular toxicity is 
much less with levobupivacaine as compared to bupivacaine 
though having the same pharmacological profile5; this led us 
to investigate the clinical efficacy of levobupivacaine in su-
praclavicular block. Adjuvants like opioids have been admin-
istered concomitantly with local anaesthetics with the pos-
sibility of providing post-operative analgesia in addition to 
improved quality of anaesthesia. Addition of fentanyl to local 
anesthetics is known to significantly improve duration of sen-
sory and motor block in brachial plexus blocks. Dexmedeto-
medine, a centrally acting α2 receptor agonist, is widely used 
for anaesthesia, analgesia, has also been used as an adjuvant 
to local anaesthetics for brachial plexus block.The purpose 
of this study was to examine if fentanyl or dexmedetomidine 
added to levobupivacaine in supraclavicular brachial plexus 
block improved blockade characteristics and enhanced dura-
tion of post-operative analgesia.

MATERIALS AND METHOD
This prospective randomized single blind controlled study 
was carried out in 90 patients selected on base on previous 
similar studies, divided in to three groups, each comprising 
30 patients. The study was conducted after obtaining the req-
uisite approval from ethical committee of the institute. The 
purpose and entire anaesthetic procedure was explained in 
detail to them and written informed consent was taken from 
all the patients.
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This study was conducted in the adults between 18-60 years 
of age and ASA grade I and II patients.Patients were divided 
into 3 groups;
Group LBC -Were scheduled to receive supraclavicular 
brachial plexus block with 0.5% (2mg/kg) levobupivacaine 
only.
Group LBF - Were scheduled to receive supraclavicular 
brachial plexus block 0.5% (2mg/kg) levobupivacaine with 
1µg/kg fentanyl as an adjuvant.
Group LBD - Were scheduled to receive supraclavicular 
brachial plexus block 0.5% (2mg/kg) levobupivacaine with 
1µg/kg dexmedetomidine as an adjuvant.
Exclusion Criteria were: Patient refusal for procedure, any 
bleeding disorder or patient on anticoagulants, impaired co-
agulation profile, neurological deficits involving brachial 
plexus, patients with allergy to local anaesthetics, local in-
fection at the injection site, body mass index >35, any other 
condition that precludes the administration of supraclavicu-
lar brachial plexus block.
Patients were advised to remain nil orally for 8 hrs for solid 
and 3 hrs for clear liquid before surgery.Patients were pre 
medicated with tablet alprazolam 0.25mg and tablet raniti-
dine 150mg in the night before surgery, informed.
Before shifting the patient to the operation theatre, an intra-
venous access was obtained and RL started inj. Ondansetron 
4 mg intravenous was given. Patient was made to lie supine 
on the OT table and routine monitoring leads were applied. 
Baseline values of pulse rate, blood pressure, arterial satu-
ration of oxygen(SpO2), ECG and respiratory rate were re-
corded. A sand bag was kept posteriorly under the respective 
the scapula. The head was turned away to the opposite side 
by 30˚. After aseptic preparation of the skin, supraclavicu-
lar brachial plexus block was then performed with the help 
of nerve stimulator – locator. A 22 guage 50mm insulated 
needle (Stimuplex® A, B Braün) was attached to the loca-
tor and inserted at an initial current output of 1.5mA and 2 
Hz frequency. Once desired contractions i.e. flexion with 
supination of the forearm was appreciated, the current was 
decreased to 0.5mA and on persistence of contractions, the 
drug was injected following intermittent negative aspiration. 
Pulse and blood pressure was recorded preoperatively and 
immediately after giving the block. Thereafter pulse and 
blood pressure was recorded every at 5, 10, 15, 30, 45, 60, 
90, 120, 180, 240, 360, 480 and 720 minutes after the block.

Onset of sensory blockade and onset of motor blockade was 
observed every 2 minutes and compared with the corre-
sponding areas of the other arm.
The motor block was assessed by using modified Bromage 
scale.
0 = can lift extended arm, 1 =inability to raise extended arm, 
can bend elbow, 2 = inability to bend elbow, can flex wrist 
and fingers, 3 = No movement
Inj tramadol 100 mg in 100 ml normal saline (infused) was 
given for rescue analgesia and number of doses of rescue 
analgesia given were noted.
The regression of block was similarly observed till complete 
recovery. Side effects and complication during injection, 
during operation and postoperatively were properly recorded 
and treated accordingly.
Pain scores were recorded at thirty minutes, two hours, four 
hours, six hours, eight hours and at twelve hours from the 
time of block. Assessment of pain in intraoperative and post 
anesthesia care unit (PACU) was done using numerical pain 
scale between 0 – 10.
0 = No pain
10 = The most severe pain

STATISTICAL ANALYSIS
Statistical analysis of the data was done using the statistical 
package for the social science (SPSS 17.0) using Chi-square 
and One way Anova test and Tukey post hoc test P< 0.05 was 
considerd statistically significant. The data was compiled us-
ing Microsoft excel sheet (windows 2007).

RESULTS
The group were comparable with respect to age, weight, sex 
ratio, duration of surgery (Table 1).
The mean onset time of sensory and motor blockade was 
(14.26 ± 3.64) and (20.70 ± 3.96) minutes in Group LBC, 
(11.50 ± 3.10) and(16.60 ± 4.43) minutes in Group LBF and 
(5.78 ± 2.05) and (10.03 ±2.17) minutes in Group LBD. The 
difference between the three groups was statistically highly 
significant with (p = 0.000) at 95% confidence interval.
The mean duration of analgesia (sensory) for Group LBC was 
(624.83 ± 152.89) minutes, for Group LBF it was (789.33 
± 134.88) minutes and for Group LBD it was (1078.33 ± 
195.42). The mean duration of motor blockade was [(552.50 
± 155.11), (642.0 ± 127.83) and (912.17 ± 190.32)] min-
utes for Group LBC, Group LBF and Group LBD respec-
tively (Table 2). The difference in the duration of analgesia 
and motor blockade was statistically highly significant (p< 
0.0001).
The mean pulse rate and mean of MAP in Group LBC, Group 
LBF and Group LBD were comparable preoperatively, intra 
operative and post operatively (Graph 1and2). The mean 
pulse rate and MAP were slightly lower in Group LBD than 

Group LBC Group LBF Group LBD
Age (years) 38.73 ± 11.20 31.73 ± 11.11 37.4 ± 10.45
Sex (M/F) 11/19 19/11 25/5
Duration of 
surgery(Min)

104.3 104.83 107.83

BMI 21.87 ± 3.00 20.57 ± 2.70 21.53 ± 3.29
Table-1: Demographic Data between Three Groups

Group LBC Group LBF Group LBD
Onset time of sensory block 14.26 ± 3.64 11.50 ± 3.10 5.78 ± 2.05 p =0.000
Onset time of motor block 20.70 ± 3.96 16.60 ± 4.43 10.03 ± 2.17 p =0.000
Duration of analgesia (sensory) 624.83 ± 152.89 789.33 ± 134.88 1078.33 ± 195.42 p =0.000
Duration of motor block 552.50 ± 155.11 642.0 ± 127.83 912.17 ± 190.32 p =0.000

Table-2: Sensory and Motor block onset time, Duration of Motor and Analgesia
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Group LBC and Group LBF. The difference was statistically 
significant as the p value was <0.005. 
The mean pain score were recorded and compared at speci-
fied intervals i.e at thirty minutes, two hours, four hours, six 
hours, eight hours, and at twelve hours. The mean pain score 
was slightly lower in Group LBD and group LBF than Group 
LBC at eight and twelve hours. The difference between three 
groups was statistically significant (p value of <0.0001 at 
95% confidence interval). However, pain scores were signif-
icantly lower in patients who received the addition of dex-
medetomidine to levobupivacaine, when compared to the 
addition of fentanyl.
The number of boluses of rescue analgesic needed in post 
operative period for 24 hr. were as: 6.7 % of patients in group 
LBC and 13.3 % of patients in group LBF and 76.7 % of 
patients in group LBD needed only one dose of analgesic. 
Where as 46.7 % of patients in group LBC and 66.7 % of pa-
tients in group LBF and 20% of patients in group LBD need-
ed 2 dose of analgesics in 24 hr of post operative period. 46.7 
% of patients in group LBC and 20 % of patients in group 
LBFand 3.3 % of patients in group LBD, needed 3 dose of 

rescue analgesics in 24 hr of post operative period. The dif-
ference in the requirement of rescue analgesics between the 
three groups is statistically significant with a p value (< 0.05) 
with 95% confidence interval.
Side effects such as nausea and vomiting were not a ma-
jor problem in Groups LBC, Group LBF and Group LBD. 
Hypotension, bradycardia and sedation were observed in 
some patients in Group LBD for which no treatment was  
required.

DISCUSSION
In the present study, we found that addition of Inj. Fenta-
nyl 1mcg/kg or Inj. Dexmedetomidine 1mcg/kg to 2mg/kg 
0.5% levobupivacaine led to earlier onset and duration of 
analgesia and motor block when compared to 0.5% levobu-
pivacaine alone. However,the addition of Dexmedetomidine 
to levobupivacaine led to a significant improvement in the 
onset and duration of sensory and motor blockade and pro-
longed analgesia compared to the addition of fentanyl. 
In the present study, readiness to surgery with a faster on-
set and establishment of block was observed in Group LBD 
and Group LBF compared to Group LBC. An earlier onset 
and completion of motor and sensory block in patients of 
Group LBF compared to Group LBC may be related to the 
peripheral effects of opioids. The lipid solubility of fentanyl 
may have a perineural effect and fentanyl is also reported 
to have a local anesthetic action that has probably led to 
the quicker onset of action and establishment of complete 
block.6 Similarly, a quicker onset in Group LBD compared 
to Group LBC could be attributed to the addition of dexme-
detomidine. Though the Several mechanisms of action have 
been suggested to explain the analgesic effect of dexmedeto-
midine, some of these include vasoconstriction around the 
injection site7, direct suppression of impulse propagation 
through neurons as a result of a complex interaction with 
axonal ion channels or receptors8, local release of enkepha-
lin-like substances9, a decrease in localized proinflammatory 
mediators10 and an increase in anti-inflammatory cytokines 
through an α2-adrenoceptormediated mechanism.11

Sandhya Agarwal et al.12 studied fifty patient posted for up-
per limb surgeries showed that onset time of sensory and mo-
tor block was shorter in SD group (P < 0.001).
Kenan Kaygusuz et al.13 also studied 64 patients randomly 
divided into 2 groups and showed onset time of sensory and 
motor block was shorter in group D than group L (P < 0.01).
P. Manohar et al.14 in a prospective clinical trial of 90 patients 
were randomly allocated to either receive 30 ml bupivacine 
0.5 % (group B), 30 ml bupivacaine 0.5 % with fentanyl 50 
µg (group BF) or 30ml bupivacine 0.5% with dexmedeto-
midine 50 µg (group BD) in supraclavicular brachial plexus 
were studied and they found that onset of sensory and motor 
blockade was quicker in patients of receiving either fentanyl 
or dexmedetomidine as adjuvant, the difference being statis-
tically significant.
C Piangatelli et al.15 compared the effects of 30 mL of 0.5 
% levobupivacaine and 30 mL of ropivacaine 0.5 % in in-
fraclvicular brachial plexus block and reported that the sen-
sory onset time was (13.46±1.06) min, motor onset time 
(19.33±2.58) min, respectively in levobupivacaine group, 

Figure-1: Comparison of Mean Pulse Rate / (Min) in Group LBC, 
Group LBF and Group LBD
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Figure-2: Comparison of Mean Arterial Pressure (Mm of Hg) In 
Group LBC, Group LBF and Group LBD
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our results are comparable to the mentioned study.
Addition of fentanyl or dexmedetomidine to local anaes-
thetic in brachial blocks significantly prolonged the duration 
of sensory (analgesia) and motor blockade. The extend-
ed anaesthetic and analgesic effect as observed in fentanyl 
Group could be attributed to fentanyl directly acting on the 
peripheral nervous system. The existence of endogenous and 
exogenous opioid receptors in the peripheral nervous system 
and the initiation of anti-nociceptive action by the activation 
of such receptors offer the possibility of extended analgesic 
action. It may also diffuse from the brachial plexus sheath 
to extradural and subarachnoid spaces and then bind with 
opioid receptor in the dorsal horn to exert its action. Another 
cause could be ascribed to the action of fentanyl in the sub-
stantia gelatinosa after its centripetal axonal transport after 
perineural injection.16 However, the addition of dexmedeto-
midine to levobupivacaine led to a significant prolongation 
of the duration of sensory (analgesia) and motor blockade 
compared to the addition of fentanyl in our study as well as 
the studies done previously by others. The mechanism by 
which α2 adrenergic receptor agonists produce analgesia and 
sedation is not fullyunderstood, but is likely to be multifac-
torial. Peripherally, α2 agonists produce analgesia by reduc-
ing release of nor epinephrine and causing α2 receptor-inde-
pendent inhibitory effects on nerve fibre action potentials. 
Centrally α2 agonists produce analgesia and sedation by in-
hibition of substance P release in the nociceptive pathway 
at the level of the dorsal root neuron and by activation of α2 
adrenoceptors in the locus ceruleus.17,18

Aliye Esmaoglu et al.19 studied a comparison between dex-
medetomidine added to levobupivacaine in axillary brachial 
plexus block in 60 patients scheduled for elective forearm 
and hand surgery were divided into two groups in group L 
40 ml (200mg) of 0.5 % levobupivacaine plus 1ml saline 
and in group LD 40ml (200mg) of 0.5 % of levobupivacaine 
plus 1ml dexmedetomidine and concluded that the duration 
of analgesia and motor block in group LD was 1008.69 ± 
164.04 minutes and 773.00 ± 67.62 minutes and in group L 
was 887.14 ± 260.82 minutes and 575.00 ± 65.00 minutes, 
showing that duration of analgesia and motor block in dex-
medetomidine was prolonged.
Soma C Cham et al.20 in a prospective random clinical trial of 
90 patients, either receive 30 ml ropivacine 0.5 % (group R), 
30 ml ropivacaine 0.5 % with fentanyl 50 µg (group RF) or 
30ml ropivacine 0.5% with dexmedetomidine 50 µg (group 
RD) in supraclavicular brachial plexus, and they found that 
duration of analgesia and motor block was prolonged in pa-
tients receiving either fentanyl or dexmedetomidine as adju-
vant, the difference being statistically significant. Duration 
of analgesia and Motor block was significantly increased in 
group RD compared to both groups RF and R.
The mean pulse rate and MAP were slightly lower in Group 
LBD than Group LBC and Group LBF. The fall in PR and 
MAP can be attributed to the effect of fentanyl and dex-
medetomidine. Bradycardia and hypotension were seen in 
group LBD as compared to group LBC and group LBF.
Aliye Esmaoglu et al.19 did a randomized double blind fash-
ioned study comparing dexmedetomidine added to levobupi-
vacaine, they found that heart rate level in dexmedetomidine 

group were significantly lower than levobupivacaine except 
basal measurement (P < 0.05). 
Soma C. Cham et al.20 did a prospective clinical study com-
paring hemodynamic effect of fentanyl and dexmedetomi-
dine in supraclavicular brachial plexus block achieved with 
ropivacaine and reported bradycardia in patients belonging 
to dexmedetomidine group.
The mean pain score were recorded and compared at speci-
fied intervals i.e at thirty minutes, two hours, four hours, six 
hours, eight hours and twelve hours. The mean pain score 
was slightly lower in Group LBD and group LBF than Group 
LBC at eight and twelve hours. However, pain scores were 
significantly lower in patients who received the addition of 
dexmedetomidine to levobupivacaine, when compared to the 
addition of fentanyl. Inj.Tramadol 2mg/kg was given to pa-
tients when pain scores were found to be more than 4, on a 
scale of zero to ten.
The number of boluses of rescue analgesic needed in post 
operative period for 24 hr. was lower in Group LBD and 
Group LBF than Group LBC. However, rescue analgesic 
needed in dexmedetomidine group was less as compared to 
the fentanyl group.
Anjan Das et al.21 did a prospective clinical study comparing 
effect of dexmedetomidine as adjuvant in ropivacaine in-
duced supraclavicular block and they found that patients of 
dexmedetomidine group required significantly less number 
of diclofenac sodium injection in first 24 hours of post op-
erative period than the patient ropivacaine group (P < 0.01).

CONCLUSION
From the results of the present study it can be concluded that 
the local anesthetic levobupivacaine is a suitable drug for 
supraclavicular brachial plexus block, it provides a long du-
ration of pain free period and with minimum disturbances in 
hemodynamic variables and toxicity. The addition of 1 mcg/
kg of fentanyl or 1 mcg/kg dexmedetomidine as an adjuvant 
to levobupivacaine prolongs the duration of sensory and mo-
tor block and at the same time shortening the latency (onset) 
period, however dexmedetomidine prolongs the duration of 
motor block and postoperative analgesia much more as com-
paired to fentanyl without any significant side effect.

REFERENCES 
1. Peripheral nerve blocks: Principles and Practice by Ad-

mir Hadzic, Jerry Vloka, New York School of Regional 
Anesthesia. 2004;4:340.

2. Lund PC, Cwik JC, Vallesteros F: Bupivacaine- a new 
long-acting local anesthetic agent. A preliminary clin-
ical and laboratory report. Anesth Analg. l970;49:103-
14. 

3. Dejong RH. Axillary block of brachial plexus. Anesthe-
siology. 1961;22:215-25. 

4. Moore DC, Bridenbaugh PO, Thompson GE, Balfour 
RI, Horton WG. Bupivacaine: A Review of 11,080 Cas-
es. Anesth Analg. 1978;57:42-53.

5. Morrison SG, Dominguez JJ, Erascarolo P, Reiz S: A 
comparison of the electrocardiographic cardiotoxic ef-
fects racemic bupivacaine, and ropivacaine in anaesthe-
tized swine, Anesth Analg. 2000;90:1308-14.

6. Gissen AJ, Gugino LD, Datta S, Miller J, Covino BG. 
Effects of fentanyl and sufentanil on peripheral mam-



Yadav et al. A Comparison of Dexmedetomidine with Fentanyl

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

789

malian nerves. AnesthAnalg. 1987;66:1272-6.
7. Yoshitomi T, Kohjitani A, Maeda S, Higuchi H, Shi-

mada M, Miyawaki T. Dexmedetomidine enhances 
the local anesthetic action of lidocaine via an alpha-2A 
adrenoceptor. AnesthAnalg. 2008;107:96-101.

8. Kosugi T, Mizuta K, Fujita T, Nakashima M, Kumamo-
to E. High concentrations of dexmedetomidine inhibit 
compound action potentials in frog sciatic nerves with-
out alpha(2) adrenoceptor activation. Br J Pharmacol. 
2010;160:1662-76.

9. Fürst S. Transmitters involved in antinociception in the 
spinal cord. Brain Res Bull. 1999;48:129-41.

10. Kawasaki T, Kawasaki C, Ueki M, Hamada K, Habe K, 
Sata T. Dexmedetomidine suppresses proinflammatory 
mediator production in human whole blood in vitro. J 
Trauma Acute Care Surg 2

11. Xu L, Bao H, Si Y, Wang X. Effects of dexmedetomi-
dine on early and late cytokines during polymicrobial 
sepsis in mice. Inflamm Res. 2013;62:507-14.

12. SandhyaAgarwal, RituAggarwal, Praveen Gupta. Dex-
mededetomidine prolongs the effect of bupivacaine in 
supraclavicular block. J AnaesthesiolClin Pharmacol. 
2014;30:36-40.

13. Kaygusuz K, Kol IO, Duger C, Gursoy S, Ozturk H, 
Kayacan U et al. The effect of Adding Dexmedetomi-
dine to Levobupivacaine in Axillary Brachial Plexus. 
CurrTher Res ClinExp. 2012;73:103–11.

14. P. Manohar, M.Prakash. Comparision of the effect 
of fentanyl and dexmedetomidine in supraclavicu-
lar brachial plexus block.J Med Scie and Clin Res. 
2015;03:7131-7138.

15. C. Piangatelli, C.De Angelis, Pecora, F.Recanatini, P. 
Cerchiara, D. Testasecca; Levobupivacaine and ropiv-
acaine in the infraclavicular brachial plexus block. Min-
erva anestesiol 2006;72:217-21.

16. Viel EJ, Eledjam J, De La Coussaye JE, D’Athis F. Bra-
chial plexus block with opioids for postoperative pain 
relief; a comparison between morphine and buprenor-
phine. Regional Anaesthesia. 1989;14:274-8. 

17. Eisenach JC, De Kock M, Klimscha W: Alpha(2)-adr-
energic agonists for regional anesthesia. A clinical 
review of clonidine(1984 – 1995). Anesthesiology. 
1996;85:655–74. 

18. Guo TZ, Jiang JY, Buttermann AE, Maze M: Dexme-
detomidine injection into the locus ceruleus produces 
antinociception. Anesthesiology. 1996; 84:873–81.

19. Esmaoglu A, Yegenoglu F, Akin A, Turk CY. Dex-
medetomidine added to Levobupivacaine prolongs 
Axillary Brachial Plexus Block. Anesth Analg. 2010; 
111:1548-51.

20. Soma C. Cham, Medha A. Sangawarz, Umesh L. 
Ramtani, Bhupendra S. Chavan et al. Effects of fenta-
nyl and dexmedetomidine in supraclavicular brachial 
plexus block achieved with ropivacaine. 2015;54:9427-
9436.

21. Anjan Das, SaikatMajumdar, SusantaHalder, Surajit-
Chattopadhyay. Saudi J Anaesthesia. 2014;8:72-77.

Source of Support: Nil; Conflict of Interest: None

Submitted: 27-01-2016; Published online: 17-02-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

790

Prevelance of Nososcomial infection in PICU of a tertiary Care Centre 
in Western Uttar Pradesh, India
Alka Bhambri1, Nisha Pandey2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Nococomial infection (NI) one of the major 
cause of morbidity and mortality in developing countries. The 
present study was carried out to know the prevelance of no-
soscomial infection in PICU and identify the organisms re-
sponsible.
Material and Methods: Data was retrieved from medical re-
cord section of all the patients admitted in PICU from June 
2013 to June 2014. Demographic profile diagnosis at admis-
sion, culture reports of organisms grown and antibiotic sensi-
tivity pattern were analysed.
Results: Total 140 pateints were hospitalized in PICU, out of 
which 107 pateints met inclusion criteria. Total 27 episodes 
of nososcomial infection were diagnosed. Blood stream 10/27 
(37.03%) followed by urinary tract 8/27 (29.62%) and culture 
from septic foci 6/27 (22.2%). Most commonly identified or-
ganisms were Klebseilla followed by Staphlococcus aureus, 
E.coli, CONS, Pseudomonas aeruginosa and Acenobactor 
(87.5%). Fifty percent of them were sensitive to 3rd genera-
tion Cepholosporins and Gentamycin.
Conclusion: The predominant organism resposnsible for no-
soscomial infections are Staphylococcus aureus and Klebsiel-
la, and at present Vancomycin and Carbapenems seems to be 
the best empirical therapy pending culture sensitivity reports.

Keywords: Blood culture, PICU, Nososcomial infections

INTRODUCTION 
The spectacular success achieved in improving the standard 
of care of critically patients in PICUs has been marred by the 
advent and recognition of a new threat; that of hospital ac-
quired infections. Nococomial infection (NI) are now being 
increasingly recognized as important complication of hospi-
talization.1 The Centre for Disease Control and Prevention 
(CDC) defines the intensive care unit associated infections as 
those that occur after 48 hours of ICU admissions or within 
48 hours after the transfer of the patients from the ICU.2

Although NIs occur universally, its frequency in developed 
countries is low, In contrast developing countries have high 
rates of hospital acquired infections.3,4 Though the causes are 
multifactorial including imunocompromised status, malnu-
trition, invasive procedures, intense and inappropriate anti-
biotic use, promoting antibiotic resistance. High incidence of 
NI is reflective of poor quality of health care delivery. Hence 
all PICU’s should ideally be required to maintain an ongoing 
surveillence for early detection of NI, quick identification of 
organisms responsible and their antibiotic sensitivity pattern 
in order to mount an effective strategy to prevent hospital 
acquired infection.
This assumes still greater significance as the initial choice 
of antibiotic and empirical treatment is started on suspicion 
of NIs pending identification of organisms responsible and 

their antibiotic sensitivity patterns.5

This retrospective study was carried out from June, 2013 to 
June 2014, in the PICU of a teaching hospital, to investigate 
the prevalence of NI among the patients admitted to PICU.
It is hoped that the study will add to the existing knowledge 
on the subject.

MATERIAL AND METHODS
A retrospective descriptive study was carried out from June 
2013 to June 2014 at tertiary care teaching hospital in west-
ern U.P. Data was collected of patients admitted in PICU. 
Patients were suspected to have developed NI after 48 hours 
of admission to PICU if they had 
(i) Unexplained hectic fever >380C, (ii) leukocytosis >10000 
/ mm 3 (ii) New infiltrates in CXR and development of pleu-
ral effusion (iii) dysurea, development of burning micturi-
tion, suprapubic tenderness (iv) thrombophlebitis.5

Exclusion criteria:- Patients with <48 hours stay in PICU 
were excluded from study. 
Data was collected and descriptive statistics were used. 
There was no external funding and no conflict of interest.

RESULTS
Total of 140 patients were hospitalized in PICU, out of which 
33 patients were excluded because of <48 hours stay, so data 
of 107 patients were analysed retrospectively.
The demographic characteristics of patients included in 
study are depicted in Table 1. Most of patients were in age 
group of 1to 3 years; males being 57.14% (24/42) compared 
to 42.85% (18/42).
On basis of diagnosis at admission patients were divided into 
two groups: Infective and Non Infective. In infective group 
most patients admitted in PICU had varying degree of di-
arrohea with dehydration (moderate dehydration to shock) 
18/55 followed by septicemia (11/55), meningitis (18/55), 
empyema (5/55)and pneumonia (3/55). In noninfected group 
most common diagnosis was severe anemia 11/52followed 
by SAM10/52, nephrotic syndrome 10/52and CNS patients 
with status epilepticus 11/52 (Table 2).
Culture samples were taken from various sites including 
blood, urine, pleural fluid, septic foci, pus and tip of indwell-
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sensitive to 3rd generation Cepholosporins and Gentamycin.

DISCUSSION
Although there is abundance of literature regarding nosoco-
mial infection most of it is from developed countries. There 
is lack of data regarding nosocomial infection in pediatric 
patients in India. The frequency observed in present study 
is lower than that reported from other PICUs.5 The most 
frequent type of NI in our study was Blood steam infection 
which corroborates the finding of other studies4, followed by 
UTI6

Demographic profile of patients showed most children with 
NIs, were in age group 1-3 years with male preponderance. 
Similar findings were shown in studies by Freeman7 and 
Ganguly8

Data from different institutions in other countries suggest 
Klebsiella and Staphlococcus aureus to be the predominant 
isolates in ICUs.5,9,10 Satphlococcus aureus showed 100% 
sensitivity to Vancomycin5 and Meropenem. Amikacin and 
Meropenem were most effective antibiotics in case of Gram 
negative sepsis. Based on findings of the current study, the 
initial empiric therapy recommendation would be Carbap-

ing catheter. Most common site of infection was blood stream 
10/27 (37.03%) followed by urinary tract 8/27 (29.62%) and 
culture from septic foci 6/27 (22.2%). Table 3. Site of Nos-
comial infection could be identified in 27 out of 107 patients 
(25.2%). Most commonly identified organisms were Kleb-
seilla followed by Staphlococcus aureus, E.coli, CONS, Ace-
nobactor and Pseudomonas aeruginosa (Table 4).
We attempted to correlate the organisms isolated with sen-
sitivity pattern to formulate antibiotic protocol for PICU. 
Staphlococcus aureus was most sensitive to Vancomycin and 
Meropenem (100%) followed by 3rd generation Cephalo-
sporin and Oxacillin. Klebsiella was most sensitive to Ami-
kacin and Meropenem (87.5%). Fifty percent of them were 

Age Male Female Total
No. % No. % No. %

1-3 Years 24 57.14 18 42.85 42 39.25
3-5 Years 22 59.45 15 40.54 37 34.57
5-12 Years 17 60.7 11 39.28 28 26.16

63 58.87 44 41.13 107 41.12
Table–1: Age and Sex Distribution

Infected Non infected
Diarrohea with dehydration 18 Neurodevelopmental delay 5
Meningitis
Tubercular
Pyogenic

10
8

Epilepsy 7

Septicemia 11 ICSOL 4
Empyema 5 Hemophilia 3
Pneumonia 3 Severe Anemia 11
TOTAL 55 Nephrotic Syndrome 10

SAM 10
Acute Pancreatitis 2
Total 52

Table–2: Diagnosis at admission ( N = 107)

Organisms Blood Stream UTI Respiratory tract Cellulitis Indwelling Catheter
Gram +ve
Staphlococcus aureus 1 1 5
CONS 1 1
Gram -ve
Pseudomonas 1
Klebsiella 3 5
Acinobacter 2
E.Coli 4 2

Table–3: New bacterial acquisition detected as 3rd day (N-27)

Antibiotic Staphlococcus Aureus, N = 7 Klbsiella, N= 8
Sensitive Resistant Sensitive Resistant

N % N % N % N %
Oxacillin 2 28.56 5 71.45 0 0 8 100
Vancomycin 7 100 0 0 0 0 8 100
Gentamycin 0 0 7 100 4 70 4 50
Amikacin 0 0 7 100 7 80 1 12.5
Ceftriaxone 2 28.56 5 71.45 4 50 4 50
Cefotaxime 3 42.86 4 57.1 4 50 4 50
Meropenem/Imipenem 7 100 0 0 7 87.5 1 12.5

Table–4: Antibiotic Sensitivity Pattern of Staphalococcus and Klebsiella
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enems and Vancomycin specially if Staphlococcus aureus is 
suspected. 

CONCLUSION 
This study highlights the importance of NI’s in PICU for sur-
veillance of NIs to formulate measures for infection control 
in hospitals. It also helps in formulating recommendations 
for initial empirical therapy pending culture sensitivity re-
port.

LIMITATIONS 
No information is available regarding MIC (Minimum inhib-
itory concentration) of antibiotics for organism isolated as 
this is not performed in our institute. We have also not stud-
ied about clinical correlation and outcome of NIs in PICU. 
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Clinicopathological Study of Malignant Soft Tissue Neoplasms: 
Experience at Rural based Tertiary Teaching Hospital
Vikas V. Narhire1, Arvind N. Bagate2, Grace F. D’Costa3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Malignant mesenchymal neoplasms amount to 
less than 1% of the overall human burden of malignant tumors 
but they are life threatening and may pose a significant diag-
nostic and therapeutic challenge since there are more than 50 
histological subtypes of soft tissue sarcoma, which are often 
associated with unique clinical, prognostic and therapeutic 
features. Objectives is to study the frequency of malignant soft 
tissue neoplasms among all other neoplasms and all soft tissue 
neoplasms and to note any variation regarding age, sex and 
histopathological features
Materials and Methods: This is descriptive study conducted 
in the department of pathology over the period of Jan 2010 
– July 2012. In this study we collected clinical profile of the 
154 patients and correlated with gross and histopathological 
features. For histopathological study samples were collected, 
processed to prepare paraffin embedded sections and stained 
by H and E stains.
Results: Malignant soft tissue neoplasms contributed 1.63 % 
of all types of neoplasms. Among all soft tissue neoplasms, 
malignant soft tissue neoplasms accounted only 10.38 %. 
Commonest encountered histological group was the fibrohisti-
ocytic tumors. Malignant soft tissue neoplasms showed equal 
predilection for sex and the mean age was 50.8 years.
Conclusion: Malignant soft tissue neoplasms accounts very 
small percentage among all neoplastic lesions reported. The 
majority of soft tissue neoplasms were from fibrohistiocyt-
ic tumor group. The mean age of malignant soft tissue neo-
plasms is 50.8 years with equal sex predilection. Commonest 
involved site is upper extremity. Immunohistochemistry is 
useful in difficult cases.

Keywords: Malignant soft tissue neoplasms, Histopatholog-
ical

INTRODUCTION
Malignant soft tissue neoplasms contribute less than 1% of 
the overall human burden of malignant tumors but they are 
life threatening and having significant diagnostic, therapeu-
tic challenge since there are more than 50 histological sub-
types of soft tissue neoplasms, which are often associated 
with unique clinical, morphological, prognostic and thera-
peutic features.1,2

Malignant lesions were more commonly noted in elderly 
patients except embryonal rhabdomyosacroma that was ob-
served in a younger age group patients.3 Soft tissue sarcomas 
occur more commonly at the deep soft tissues of the extrem-
ities and the retroperitoneum, but certain types of sarcomas 
have site-specific incidence rates.4

Histopathology is the most reliable and definitive guide for 
accurate diagnosis and predicting the clinical behavior of 
these neoplasms. Recently these neoplasms offer a better 
clinicopathological correlation due to availability of modern 

histogenetic classification and standard nomenclature.5 The 
pathogenesis of most soft tissue neoplasms is still unknown. 
The recognized possible causes may be various physical fac-
tors, chemical factors, ionizing radiations, and inherited or 
acquired immunologic, genetic disorders.1

The definitive and accurate diagnosis of soft tissue neo-
plasms is dependent on detailed history, clinical exami-
nation, advanced radiology support with subsequent core 
needle biopsy under organ imaging control. Portions of the 
biopsy should be submitted for histopathology, immunohis-
tochemistry, genetics, electron microscopy, and any other 
ancillary techniques.6

Data regarding clinicopathological study of malignant soft 
tissue neoplasms in rural set up are lacking in literature. Here 
an attempt has been made to collect and evaluate same in 
institution and compare available data is exercised.
Objectives of the study were to study the frequency of malig-
nant soft tissue neoplasms (STN) among all other neoplasms 
in population attending rural based hospital, to find out the 
relative frequency of malignant STN among all STN in hos-
pital population over period of two and half years and to note 
any variation regarding age, sex and detailed histopathologi-
cal features of these neoplasms.

MATERIALS AND METHODS
This is descriptive study conducted in the department of pa-
thology over the period of Jan 2010 – July 2012.Cases of 
malignant soft tissue neoplasms diagnosed on the basis of 
history and clinical examination and subjected to biopsy or 
surgery and subsequent histopathological examination were 
included in this study.Patients who were treated conserva-
tively or patients referred to other hospitals were excluded 
from this study. Soft tissue neoplasms of systemic organs 
(like leiomyoma of uterus) were excluded from this study. 
In this study, we collected clinical profile of the patients 
according to the age, sex, anatomical location, clinical di-
agnosis, relevant investigations, histopathological features 
and immunohistochemistry wherever necessary. Anatomical 
sites were categorised as - upper extremity (including shoul-
der, arm, forearm, wrist and hand), lower extremity (includ-
ing buttock, thigh, leg and foot), trunk (including abdomen, 
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back and chest wall), head and neck.
The specimens were received in 10% formalin as a fixative. 
After fixation gross findings like size, shape, colour and con-
sistency were recorded. Then sections of size 1 X 1.5 cm and 
4 mm thick were taken from representative areas. Very tiny 
specimens received in the form of biopsy were wrapped in 
the filter paper. In selected cases, photographs of the speci-
men were taken. 
Tissue processing was done to prepare paraffin embedded 
sections and there after stained by H and E stains. Slides 
were studied under light microscopy. Correlation of gross 
and histopathological examination will be carried out. Spe-
cial staining like immunohistochemistry was done wherever 
necessary. 
All soft tissue neoplasms were classified according to WHO 
classification of soft tissue tumors (2002)2 and histologic 
classification of soft tissue tumors1 (in cases of PNST related 
lesion group). 
Here, an attempt was made to correlate clinical presentation 
and histopathological diagnosis.
Statistical analysis was done with basic statistical tests like 
mean, range, percentage, standard deviation. (As study de-
sign was descriptive type)

RESULTS
The present study includes 154 cases of soft tissue neo-
plasms. Total number of malignant soft tissue neoplasms was 
16. Total number of all types of neoplasms was 979 during 
two and half year study period from January 2010 to July 
2012. Malignant soft tissue neoplasms contribute 1.63% of 
all types of neoplasms in the present study. The present study 
includes 16 cases of malignant soft tissue neoplasms out of 
154 soft tissue neoplasms. Malignant soft tissue neoplasms 
contributed 10.38% amongst all soft tissue neoplasms.
The majority of malignant soft tissue neoplasms were from 
fibrohistiocytic tumor group (5.2%) followed by neoplasms 
of uncertain differentiation (3.3%). (Table No. 1). In this 
study we reported 8 cases each of male and female. Malig-
nant soft tissue neoplasms showed equal sex wise distribu-
tion with M: F ratio of 1:1. 
Malignant soft tissue neoplasms encountered in adults with 
peak distribution in fifth and sixth decades and mean age 
50.8 years (SD: ± 13.87). The age range was 25 to 70 years. 
Fibrohistiocytic tumors were more common in 41-60 years 
age group and tumors of uncertain differentiation were com-
mon in 21-40 years age group. 
The largest number of malignant soft tissue neoplasms were 
accounted in extremities [Upper (37.5%) > Lower(31.25)], 
followed by trunk (25%) and head neck region (6.25%). 

Fibroblastic tumors
A case of sclerosing epithelioid fibrosarcoma accounted in 
a 65 years old man over neck region. Grossly, tumor was 4 
cm, nodular, hard in consistency grey white on cut surface. 
Microscopy revealed tumor tissue arranged in cords, strands 
and nests. Tumor cells were round epithelioid with prom-
inent nucleoli in densely sclerotic collagenous background 
with areas of necrosis and haemorrhage.
Single case of fibromyxoid sarcoma accounted in a 35 years 
old female over thigh region. Microscopy revealed tumor tis-

sue arranged in fascicular pattern in alternating hypercellular 
fibrous and hypocellular myxoid area. 

Malignant fibrohistiocytic neoplasms 
Malignant fibrohistiocytic neoplasms [8 cases (50%)] were 
the most common malignant soft tissue neoplasms. They 
found in adult age group from 35-70 years, peak in sixth dec-
ade of life with equal predilection for sex with M: F ratio 1:1. 
They showed striking predilection for extremities.
Five cases (31.2%) of undifferentiated pleomorphic sarcoma 
(UPS) were found in older age group ranging from 35-70 
years with predilection for lower extremity. Grossly, tumor 
varied from 7–10 cm, irregular and grey white to black on cut 
surface with areas of haemorrhage and necrosis. Microsco-
py revealed tumor tissue composed of plump bizarre spindle 
cells and giant cells arranged predominantly in storiform and 
fascicular pattern. Individual tumor cells are highly pleomor-
phic with round to oval nuclei and prominent nucleoli with 
abundant eosinophilic cytoplasm and high mitotic activity. 
In two cases (out of 5 cases) of UPS histopathological di-
agnosis of pleomorphic sarcoma was kept later on advised 
immunohistochemistry. Immunohistochemistry showed pos-
itivity for vimentin only and remaining most of panels were 
negative. Immunohistochemistry confirmed diagnosis of un-
differentiated pleomorphic sarcoma. (Table No. 2)
Three cases (18.8%) of Dermatofibrosarcoma protuberans 
(DFSP) were found in old age group ranging from 45-65 
years with predilection for upper extremity.

Uncertain differentiation tumors
Neoplasms of uncertain differentiation [5 cases (31.25%)] 
were second most common malignant soft tissue neoplasms 
observed. They were found in age group of range from 25-65 
years with slight female predominance and predilection for 
extremities.
Immunohistochemistry (IHC) diagnosis of synovial sarcoma 
(SS) was done in two cases. On histopathology, diagnosis 
of malignant mesenchymal tumor was kept and IHC was 
advised for further typing. IHC showed immunoreactivity 
towards synovial sarcoma. (Table No. 2) 
Single case of extra skeletal myxoid chondrosarcoma was 
observed in 40 year female over right buttock. Microscopy 
revealed tumor tissue composed of round uniform cells ar-
ranged in lobules and cords separated by myxoid material. 

Sr. 
No.

Group of neoplasms Malignant 
soft tissue 
neoplasms

Frequency 
%

1. Adipocytic 0 0
2. Fibroblastic 2 1.4
3. Fibrohistiocytic 8 5.2
4. Smooth and skeletal muscle 0 0
5. Vascular 0 0
6. Chondro-osseous 0 0
7. Uncertain differentiation 5 3.3
8. PNST and related lesion 0 0
9. Paraganglioma 1 0.6

Total 16 10.4
Table-1: Group wise distribution of various malignant soft tissue 

neoplasms
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Only one case of alveolar soft part sarcoma was encountered 
in 60 year female over trunk region. Single case of extraskel-
etal Ewing’s sarcoma was observed in 40 year female at right 
scapular region. Microscopy revealed tumor tissue com-
posed of uniform small round cells arranged in lobules sep-
arated by thick fibrous septa. At places cells were arranged 
around central fibrillary material forming rosettes. 

Paraganglioma neoplasm
Single case of malignant Paraganglioma was accounted in 45 
year old male at retroperitonium, which later on confirmed 
on immunohistochemistry. Grossly, tumor was fungating, 
smooth in consistency brown on cut surface. Microscopi-
cally tumor cells were arranged in trabecular, zellbalen and 
nest pattern separated by vascular septa. Areas of necrosis 
and vascular invasion were evident. Immunohistochemistry 
showed positivity for synaptophysin and chromogranin. The 
Ki 67 index was < 1%. (Table No. 2)

DISCUSSION
In the present study, soft tissue neoplasms comprised 154 
of all types of neoplasms received over a period of two and 
half years in the department of pathology. Out of which, 
malignant soft tissue neoplasms contributed 1.63 % of all 

neoplasms.
A total of 154 soft tissue neoplasms were studied in the pres-
ent study. Benign soft tissue neoplasms contributed [138 
cases (89.6%)] and malignant tumors contributed [16 cases 
(10.38%)].
Malignant soft tissue neoplasms accounted small percent-
age amongst all soft tissue neoplasms, which is comparable 
with all the studies. The percentage of malignant neoplasms 
(10.4%) was relatively more than the study of Myhre-Jensen 
O 19819 (5.4%) and Agravat AH et al 20103 (6.5%) which 
can be explained by the inherent bias in a referral population. 
Relatively increased percentage of malignant neoplasms in 
the study of Kransdorf 19957,8 (39.8%) from AFIP records 
and Bashar AH et al 201010 (24.8%) may be due to the case 
material referred to a highly specialized centre. (Table No. 3)
In this study, the commonest malignant soft tissue neoplasm 
was undifferentiated pleomorphic sarcoma (31.2%) followed 
by DFSP (18.8%), Fibrosarcoma (12.5%) and SS (12.5%). 
The percentage of undifferentiated pleomorphic sarcoma 
(31.2%) was comparable with study of Kransdorf MJ 19958 
(24.1%). The percentage of firosarcoma (12.5%) was com-
parable with Agravat AH et al 20103 (16.7%). Malignant fi-
brohistiocytic tumors (50%) were most common malignant 
soft tissue neoplasms. In fibrosarcoma group, Sclerosing ep-
itheliod fibrosarcoma (SEFS) and fibromyxoid sarcoma were 
noticed as variants of fibrosarcoma. (Table No. 4)
Fibrosarcoma was categorised under malignant fibroblastic 
group, undifferentiated pleomorphic sarcoma and dermatofi-
brosarcoma protuberans were categorised under malignant 
fibrohistiocytic group. Synovial sarcoma, extraskeletal myx-
oid chondrosarcoma, alveolar soft part sarcoma, extraskel-
etal Ewing’s sarcoma were categorised under malignant 
uncertain differentiation tumor group whereas malignant 
paraganglioma included under separate group. 
In present study, malignant neoplasms presented with a male 
to female ratio of 1:1 while in the study of Myhre-Jensen O 
19819, it was 2: 1. This difference may be due to inherent 
bias in a referral population.
The mean age in malignant soft tissue neoplasm was 50.8 
years comparable with studies of Myhre-Jensen O 19819 
(49.5) and more than Kransdorf MJ 19958 (42) and Bashar 
AH et al 201010 (39.1) may be due to inherent bias in a refer-
ral population. Malignant soft tissue neoplasms encountered 
in adults with peak distribution in fifth and sixth decade. The 
age range was 25 years to 70 years. 
In the present study, malignant neoplasms showed predilec-
tion for the upper extremity (37.5%) followed by lower ex-
tremity, trunk and head and neck. Kransdorf MJ 19958 found 
predilection for lower extremity (37.1%) fallowed by upper 
extremity (18%).

IHC Markers Histopathological Diagnosis
PS PS MMT MMT MP

Vimentin + + +
BCL 2 +
CK7 +
EMA + -
Synaptophysin +
Chromogranin +
Ki67 < 1 %
Pancytokeratin - - -
CD34 -
CD99 -
S – 100 - - -
SMA - - -
Desmin - - -
MSA - -
Myogenin - -
MDM 2 - -
CDK 4 - -
h-caldesmon - -
IHC Diagnosis UPS UPS SS SS MP
IHC - Immunohistochemistry, MMT – Malignant mesenchy-
mal tumor, MP – Malignant paraganglioma, PS – Pleomorphic 
sarcoma, SS – Synovial sarcoma, UPS - Undifferentiated 
pleomorphic sarcoma

Table-2: Histologic type and its Immunoreactive markers

Sr.
No.

Authors No. of cases Benign (B) Frequency 
(%)

Malignant 
(M)

Frequency 
(%)

B:M Ratio

1. Myhre-Jensen O (1981)9 1403 1331 94.6% 72 5.4% 18.5:1
2. Kransdorf MJ (1995) 7,8 31047 18677 60.2% 12370 39.8% 1.5:1
3. Agravat AH et al (2010)3 92 86 93.5% 6 6.5% 14.4:1
4. Bashar AH et al (2010)10 93 70 75.2% 23 24.8% 3:1
5. Present study (2012) 154 138 89.6% 16 10.4% 8.6:1

Table-3: Comparative frequency of benign and malignant soft tissue neoplasms



Narhire et al. Clinicopathological Study of Malignant Soft Tissue Neoplasms

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

796

Tumor Type Study
Kransdorf MJ 

(1995)8
Agravat AH et al 

(2010)3
Bashar AH et al 

(2010)10
Present study 

(2012)
Fibrosarcoma 5.3% 16.7% - 12.5%
Undifferentiated pleomorphic sarcoma (UPS) 24.1% - 8.7% 31.2%
Dermatofibrosarcoma protuberans (DFSP) 6.2% - - 18.8%
Synovial sarcoma (SS) 5.4% - 4.4% 12.5%
Extraskeletal myxoid chondrosarcoma (ESMC) 2.1% - - 6.25%
Alveolar soft part sarcoma (ASPS) 0.5% - - 6.25%
Extraskeletal Ewing’s sarcoma 1.1% - 21.7% 6.25%
Paraganglioma 0.1% - - 6.25%

Table-4: Comparative analysis of distribution of various malignant soft tissue neoplasms

CONCLUSION
Malignant soft tissue neoplasms accounts very small per-
centage among all neoplastic lesions reported. Benign soft 
tissue neoplasms outnumber the malignant neoplasm by a 
marginal difference. The majority of malignant soft tissue 
neoplasms were from fibrohistiocytic tumor group followed 
by neoplasms of uncertain differentiation. The commonest 
accounted tumor is undifferentiated pleomorphic sarcoma. 
The mean age of malignant soft tissue neoplasms is 50.8 
years with equal sex predilection. Commonest involved 
site is upper extremity. Haematoxylin and Eosin (H and E) 
stained sections remain the best method for establishing the 
primary diagnosis. Immunohistochemistry is very helpful in 
accurate categorization of soft tissue neoplasms when there 
is dilemma in histopathological diagnosis.

ABBREVIATIONS
ASPS – Alveolar soft part sarcoma, B – Benign, Cm - Centi-
metre, DFSP – Dermatofibrosarcoma protuberans, 
H and E – Haematoxyline and eosin, IHC - Immunohis-
tochemistry, M – Malignant, M:F – Male: Female, MFH 
– Malignant fibrous histiocytoma, MMT – Malignant mes-
enchymal tumor, Mm - Millimetre, MP – Malignant par-
aganglioma, PNST – Peripheral nerve sheath tumor and 
related tumor, PS – Pleomorphic sarcoma, SS – Synovial 
sarcoma, STN – Soft tissue neoplasms, STS – Soft tissue 
sarcoma, STT – Soft tissue tumor, UPS – Undifferentiated 
pleomorphic sarcoma, WHO – World Health Organisation, 
% - Percentage, + : Positive, - : Negative
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Comparative Study of Different Graft Materials used in 
Myringoplasty
Ramagiri Vijay Kumar1, Ramakrishnaiah P2, Radha Krishna N3, S Indira3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Tympanic membrane perforation is most com-
monly a result of infection, trauma or a sequel to tympanos-
tomy tube insertion. Reconstruction of tympanic membrane 
using fascia or perichondrium aims to achieve anatomic and 
functional reconstruction of tympanic membrane. 
Materials and methods: The study was carried out on 60 pa-
tients admitted for myringoplasty as per selection criteria in 
the Department of Ear Nose and Throat for a period of 1 year 
in patients autogenous graft materials was used and they were 
divided into three groups. In Group A 20 patients in which 
termporalis fascia was used as graft, Group B 20 patients in 
which tragal perichondrium was used as graft and Group C 20 
patients in which ear lobule fat was used as graft. 
Results: Maximum number of patients 25(41.7%) were in 
the age group of 21-30 years. Female patients outnumber the 
male patients. The male female ratio was 1:2. rural population 
as compared to urban in study groups. Left ear was more in-
volved in all the groups. Maximum number of patients i.e. in 
group A 10(50%), in group B 9(45%) and in group C 11(55%) 
were having duration of ear discharge of 1-5 years. Dry ear 
of <3 months of duration in group A 10(50%), in group B 
16(80%) and in group C 14(70%) of patients. Graft uptake at 
3 months postoperatively, It shows that in group A graft take 
up rate was 90%, in group B it was 95% while in group C it 
came out to be 80%. 
Conclusions: The success rate was in terms of graft uptake 
rate is 90% with temporalis fascia, 95% with tragal perichon-
drium and 80% with fat graft. The overall success rate was 
88.3%. Thus our study shows that though temporalis fascia is 
most commonly used graft material in myringoplasty, tragal 
perichondrium is an equally good alternative.

Keywords: Myringoplasty, Temporalis fascia, Tragal peri-
chondrium, Fat graft.

INTRODUCTION
Chronic suppurative otitis media is an important middle ear dis-
ease since prehistoric times. CSOM is the commonest cause of 
persistent mild to moderate hearing impairment in children and 
young adults in developing countries.1 Tympanic membrane is 
unique structure vital to sound transmission, a key in impedance 
matching for sound travelling from air to fluid and only true 
closing membrane which remains in fully developed human fe-
tus.2 
Tympanic membrane perforation is most commonly a result of 
infection, trauma or a sequel to tympanostomy tube insertion. 
Although 88% of traumatic perforations of any size heal with-
out intervention the remainders require treatment.3 Reconstruc-
tion of tympanic membrane using fascia or perichondrium aims 
to achieve anatomic and functional reconstruction of tympanic 
membrane. Chronic eustachian tube dysfunction with secondary 
negative middle ear pressure is underlying pathological process 

in majority of tympanic membranes that perforate or develop 
recurrent atelectasis with or without cholesteatoma.4

In the literature, there are many classifications of myringotym-
panoplasties.5 Some of these are minor modifications of the 
original Wullstein classification, while others take the size of 
the perforation into consideration, using the term myringoplasty 
only for the act of closing small perforation.6

Myringoplasty is an operation used to repair and reconstruct the 
perforation in tympanic membrane. Different surgical approach-
es, surgical techniques and graft materials are in practice. Most 
commonly employed graft materials are tragal perichondrium 
with or without cartilage and temporalis fascia. Other materials 
like fat, periosteum, vein graft and cadaveric dura as allograft 
and bovine tissue as xenograft are also used depending upon 
size of defect and availability of tissues.
Autogenous graft materials are the most popular grafts. They 
are usually easily available, don't involve any immunological 
problems, are inexpensive and most important of all, there is no 
risk of HIV infection.7

Success rate is highly variable from centre to centre. Tragal 
perichondrium is mainly preferred due to its easy harvesting 
technique, decreased time consumption, minimal scarring and 
no significant postoperative morbidity. Tragal cartilage with 
perichondrium is preferred in case of large or anteriorly placed 
perforations or associated eustachian tube dysfunction but at the 
cost of delayed hearing restoration for six months. 
Temporalis fascia is generally considered to be superior with 
respect to the take rate probably due to its low basal metabolic 
rate. 
Fat from ear lobule is used to plug small perforations with high-
ly encouraging results. It is also minimally invasive and par-
ticularly useful for residual perforations because of angiogenic 
properties of fat.  As regards the surgical techniques modifica-
tions are still in progress without a common consensus from 
underlay and overlay to a combination of both or a sandwich 
technique where the graft is placed between squamous and mu-
cosal layers of tympanic membrane.  However outcome is not 
significantly altered. 
Biological graft materials act as scaffolds of tissue matrix which 
are applied to seal perforation and this subsequently revascul-
rises in readiness for migration of fibroblasts and epithelium. 
Autogenous graft materials varied regarding their ease of har-
vesting, preparation time, placement ease, viability, graft uptake 
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and hearing improvement. Such abundance of material implic-
ity implied that there is no clear favorite and choice of graft 
depends on individual surgeon preference.
Keeping all this in view the study will be undertaken to compare 
the autogenous graft materials i.e. temporalis fascia, tragal per-
ichondrium and ear lobule fat. The study will also aim to com-
pare the result of these grafts in various aspects but the prime 
interest would be the closure of tympanic membrane perforation 
and postoperative hearing improvement. 

MATERIAL AND METHODS
The study was carried out on 60 patients admitted for myringo-
plasty as per selection criteria in the Department of Ear Nose 
and Throat  from June 2013 to October 2014.
Inclusion Criteria: Age >12 years and <50 years, CSOM with 
central perforation, the ear should be dry for at least 3 weeks, 
Mild to moderate conductive hearing loss. 
Exclusion Criteria: Other disease condition which could affect 
the result of study except the ear disease. 
In the 60 selected patients autogenous graft materials was used 
and they were divided into three groups. 
Group A –20 patients in which termporalis fascia was used as 
graft. 
Group B –20 patients in which tragal perichondrium was used 
as graft.
Group C – 20 patients in which ear lobule fat was used as graft. 
A written consent was taken from the selected patients. A de-
tailed clinical history of each patient was taken and recorded 
as per proforma. All patients were examined clinically and in-
vestigations carried out were tuning fork tests, PTA (pure tone 
audiometry), X-ray both mastoids lateral oblique view. Com-
plete haemogram i.e. haemoglobin, bleeding time, clotting time, 
TLC, DLC aand Urine complete examination
The operation was performed under general or local anesthesia.  
For local infiltration 2% xylocaine with 1:100000 adrenaline 
was used
The myringoplasty was performed through endaural, post aural 
or permeatal approach; inlay or outlay technique was used.
Harvesting Temporalis fascia:  After shaving and draping su-
pra-auricular area temporalis fascia graft was harvested by giv-
ing supra-auricular incision. Skin and subcutaneous tissue were 
retracted to expose the white shining fascia covering temporalis 
muscle. Infiltration was done with xylocaine underneath the fas-
cia and it was harvested according to size of perforation. Wound 
stitched with 3-0 mersilk.
Harvesting tragal perichondrium: After anesthetizing tragal area 

a skin deep incision was made on anterior lip of tragus and it 
was separated from the perichondrium. The perichondrium  was 
cut and separated from underlying cartilage with the help of  
an elevator/scissor. Perichondrium was then harvested out and 
wound was stitched with 3-0 mersilk.
Harvesting fat: After anesthetizing the lobule of ear a 0.5cm 
incision was given on the medial surface and a skinless fat graft, 
2 to 3 times larger than the perforation was harvested. It was 
shaped like an hourglass for better stabilization. The fat graft 
was inserted through the perforation and was covered with a 
small piece of absorbable gelatin sponge (Gelfoam). Stitching 
was done with 3-0 mersilk.
Post operatively the patients were given Broad spectrum antibi-
otics, Analgesics, Antihistaminics and Steroids if needed 
Any postoperative complication was noted. Stitches were re-
moved after 7 days and EAC pack was removed after 10-14 
days. Patients were observed for graft uptake and any compli-
cations after 4wks and 12wks of operation. PTA was done, 3 
months after surgery to assess the hearing level and was com-
pared with the preoperative audiogram. 

RESULTS
The present study was carried out in 60 patients upto age of 
50 years presented with perforation. They were divided into 3 
groups each comprising into 20 patients each in which different 
graft materials were used temporalis facsia, tragal perichondri-
um and fat respectively.
Maximum number of patients 25(41.7%) were in the age group 
of 21-30 years.
Female patients outnumber the male patients. The male female 
ratio was 1:2. rural population as compared to urban in our 
study groups.
This shows that left ear was more involved in all the groups. 
Maximum number of patients i.e. in group A 10(50%), in group 
B 9(45%) and in group C 11(55%) were having duration of ear 
discharge of 1-5 years. In group A 10(50%), in group B 16(80%) 
and in group C 14(70%) of patients had dry ear of <3 months 
of duration.
Majority patients of group A 14(70%) were operated by postau-
ral route, 5 (25%) by permeatal route and 1 (5%) by endaural 
route. 13(65%) cases of group B were taken under permeatal 
route and rest all by post aural route. All the patients of group C 
were taken by permeatal route. So permeatal route was used in 
63.3% of all cases.
Results were taken as positive if graft was taken up and negative 
if it was not taken up. Graft uptake at 3 months postoperatively. 

Age In Years Group A
No        %

Group B
No        %

Group C
No      %

Total %

12-20 4      20% 1         5% 4      20% 9      15
21-30 7      35% 9       45% 9      45% 25 41.7
31-40 4      20% 4       20% 4      20% 12 20
>40 5      25% 6       30% 3      15% 14 23.3
Sex
Male 9      45% 4      20% 7      35% 20 33%
Female 11      55% 16      80% 13     65% 40 66%
Rural Versus Urban Distribution
Rural 13      65% 12      60% 12      60% 37      62% 13      65%
Urban 7      35% 8      40% 8      40% 23      38% 7      35%

Table-1: Demographic Details
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DISCUSSION
Myringoplasty is one of most frequently performed procedure 
in otorhinolaryngology. Great variability exists not only in sur-
gical technique but also in its outcome throughout the world. It 
is an effective and simple procedure for the closure of tympanic 
membrane perforations.
Since publication of Zollner and Wullstein different graft ma-
terials have been promoted in myringoplasty. Temporalis fascia 
was first used in myringoplasty by Ortegren(1958-59), Heer-
mann (1961) and Storrs (1961).8,9 It is the most commonly used 
autogenous graft material. It is most popular for several reasons:
1. It is easy to harvest.  
2. It can be used as onlay or underlay graft
3. For primary operation as there is no size limitation.
4. It has low basal metabolic rate similar to tympanic mem-

brane.
Although temporalis fascia has been widely used it can eventu-
ally become thin and atrophic. In addition due lack of   elasticity 
and resistence to pressure changes in external ear canal several 
authors suggests that it could be replaced by an alternative.
Tragal perichondrium was introduced into myringoplasty by 
Goodhill V (1964).10 Tragal perichondrial graft avoids amputa-
tion of the targus thereby facilitating dissection of the perichon-
drium from the cartilage as compared to the traditional method. 
The approach described is technically easier, and removes any 
potential for cosmetic deformity associated with tragal cartilage 
amputation and reimplantation. Furthermore, both the anterior 
tragal perichondrium and the temporalis fascia remain intact if 
further surgery is required.
The use of fat graft was first introduced by Ringerberg (1962)11 
and is usually an office based procedure. Fat myringoplasty 
nevertheless is a simple, cost effective, outpatient procedure.
In our study maximum patients lie into younger age. Exact 
cause was difficult to comment possibly the patients were more 
conscious about their hearing at this age. Remaining cases were 
of middle age worried about their social life. The table shows 
that study group in our series was comparable to the following 
studies.

Source No 
of 

cases

Age 
group 
in yrs

Max no of 
subjects in 

range
Zhang et al12 (2011) 117 12-51 20-30 (45%)
 Singh BJ13 (2009) 220 13-48 21-30(35%)
Zulkifal Awan et al14 
(2008)

215 17-40 21-30(46%)

Our study 60 12-50 21-30(41.7%)

Ear Involved Group
A B C

L/E 12    60% 11         55% 11    55%
8       40%  9          45% 9      45%

Duration Of Ear Discharge
<1 Month 2      10% 3           15% 9     45%
1-5 Years 10    50% 9          45% 11   55%
5-10 Years 2     10% 3           15% 0        0%
>10 Years 6       5% 5           25% 0        0%
Duration Of Dry Ear
<3 Months 10     50% 16      80% 14      70%
3-6 Months 7      35% 1          5% 4        20%
6-12 Months 3      15% 3        15% 2        10%
Table-2: Ear involved duration of ear discharge and dry ear in 

study

Group Total
A B C

Surgical Approach Endaural No 1 0 0 1
% 5.0% .0% .0% 1.7%

Permeatal No 5 13 20 38
% 25.0% 65.0% 100.0% 63.3%

Postaural No 14 7 0 21
% 70.0% 35.0% .0% 35.0%

Total No 20 20 20 60
% 100.0% 100.0% 100.0% 100.0%

Table-3: Surgical Approach
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Figure-1: Graft Uptake

Figure-2: Temporal Fascia Being Harvested, Tragal Perichondrium 
Graft Harvested, Myringoplasty being done by Post Auricular Ap-
proach  and  Permeatal Approach

It shows that in group A graft take up rate was 90%, in group B 
it was 95% while in group C it came out to be 80%. P Value is 
significant <0.05 in all A, B,C  groups
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In our series there was female preponderance as compared to 
male patients. In group A 11(55%) in group B 16(80%) and in 
group C 13(65%) patients were females. Overall 66.7% were 
females while rest of patients was males. In the study carried 
by Zulkifal Awan et al (2008) there were 53.3% subjects were 
females while 46.7 were males.14 In study by Konstantinidis et 
al (2010) male preponderance in the subjects was seen. There 
were 66.7% males and 33.3% females.15

In our study more number of patients were from rural back-
ground. Overall 37(61.7%) were from rural background and 
23(38.3%) were from urban background. In the study by BJ 
Singh et al (2009) also there were more subjects (60%) from 
rural background.13 The rural urban proportion seen in our study 
may be just reflection of rural-urban distribution of patients at-
tending the outpatient department of our hospital. Also, lack of 
awareness about the disease and its sequel and lack of proper 
referral to specialized centers from the rural areas may be re-
sponsible for the higher proportion of patients from the rural 
areas in our study.
There was slightly more involvement of left ear in our study. In 
group A left ear was pathological in 12(60%) patients, in group 
B 11(55%) and in group C 11(55%). Altogether there is left ear 
problem in 34(56.7%) and in 26(43.3%) right ear was involved. 
In our study majority of the patients presented with history of 
discharge for 1-5 years i.e. 30(50%), 16 (26.7%) had discharge 
for more than five years and only 14(23.3%) had history of 
discharge less than one year. Longer duration of ear discharge 
shows lack of awareness about the disease and its complications 
and lack of proper and adequate referral services especially in 
those with rural background may have contributed to the delayed 
seeking of specialized care. All the patients were adequately 
treated with conservative treatment and had a dry ear for at least 
four weeks prior to surgery.
In our study, endaural, permeatal and postaural approaches were 
employed. Endaural approach was used in only one case (5%).  
Post-aural approach was used in 21 cases (35%) and permeatal 
approach was used in 38 cases (63.3%). Permeatal approach was 
preferred in cases with wider external auditory canal and was 
used in all cases under group C where the endoscope was also 
used when required. While post aural approach provides better 
exposure and a wider operative field and overcomes the problem 
of narrow EAC or anterior prominent bulge. In our study, these 
approaches had almost equal success in terms of graft uptake.
According to Singh BJ et al (2009)13 comparative study was 
conducted between different graft materials and success rate in 
terms of closure of tympanic membrane was observed which 
came out to be with temporalis fascia 95%and 9.3db hearing 
gain, ear lobule fat 90%, followed by tragal perichondrium90% 
and aereolar tissue 80%. Overall success rate was 91%. 
According to Zhang et al (2011)12 composite cartilage graft had 
100% success rate followed by tragal perichondrium and tem-
poralis fascia 95% each in terms of closure of tympanic mem-
brane and hearing improvement.
Zulkifal Awan  et al (2005)14 had an overall success rate of 84% 
using tragal perichondrium without cartilage and in few cases 
with cartilage, temporalis fascia and fat from ear lobule. Indi-
vidual success rate with each type of graft material was 85%, 
75% and 100% respectively. 

CONCLUSION
In the present study, the success was defined as intact graft at 

least 3 months postoperatively. The success rate was in terms of 
graft uptake rate is 90% with temporalis fascia, 95% with tragal 
perichondrium and 80% with fat graft. The overall success rate 
was 88.3%. Thus our study shows that though temporalis fascia 
is most commonly used graft material in myringoplasty, tragal 
perichondrium is an equally good alternative. 
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A Study on Prevalence, Magnitude and Patterns of Preexisting 
Corneal Astigmatism in Patients with Cataract in South India
Asma Sheik1, Vasantha Suram2, C Bala Krishna3, V Krishna Murthy4
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ABSTRACT

Introduction: Correction of pre existing corneal astigmatism 
is possible at the time of cataract surgery. The need to know 
the magnitude and pattern of pre existing corneal astigmatism 
thus becomes necessary. Purpose of the research was to study 
the prevalence, magnitude and patterns of preexisting corneal 
astigmatism among patients with cataract.
Material and Methods: Preoperative Keratometry records of 
all consecutive patients with cataract who were enrolled and 
planned for cataract surgery at Ophthalmology department 
in Government General Hospital, located in Nellore, Andhra 
Pradesh, South India, during January 2015 and December 
2015, were reviewed. Data collected included the age and 
gender distributions, keratometric readings and the anterior 
corneal astigmatism in dioptres and retrospective analysis was 
done.
Results: 1578 eyes of 1568 patients with cataract who were 
subjected to keratometry were included. The mean age of 
the patients in our study was 59.48 years (23to 85 years). Of 
these, 911(57.7%) were women, while 667 (42.3%) were men. 
The mean keratometry in diopters was 43.5( K1) and 43.49 
(K2) respectively. The mean corneal astigmatism was 1.5 di-
opters (D). 803 eyes (51%) eyes had ≤ 0.5D astigmatism, 40 
eyes (2.5%) had an astigmatism < 1D, 674 eyes (42.7%) had 
astigmatism of ≥ 1D and 56 eyes (3.5%) an astigmatism of ≥ 
2 D and 5 eyes (0.3%) an astigmatism of ≥ 3D.
Conclusion: Correction of astigmatism especially by the use 
of more surgical techniques like modifying the site of incision, 
limbal relaxing incisions or toric IOLs should be considered 
for better visual outcomes after cataract surgery.

Keywords: Corneal astigmatism, Age related cataract, South 
india

INTRODUCTION
Cataract surgery is no more a visual rehabilitation surgery. Re-
sidual astigmatism after surgery is a concern for both ophthal-
mologists and patients and can leave patients with symptomatic 
decreased visual function.1-5 With the advances in modern sur-
gical techniques and intraocular lenses (IOLs), patients expect 
and demand refractive error correction after cataract surgery. 
Goal of surgery is to achieve a desirable refractive outcome 
with minimal induction of astigmatism after surgery.6 Archi-
tecture, site of incision, surgical skill, and to a great extent pre 
- existing corneal astigmatism are some of the factors affect-
ing the Surgically Induced Astigmatism (SIA).
Correcting pre existing corneal astigmatism is commonly 
carried out at the time of cataract surgery by making limbal 
or corneal relaxing incisions or by the implantation of toric 
IOLs.8 As the postoperative visual expectation of patients in-
creases, there is an anticipated need for astigmatism correction 
as a part of refractive cataract surgery. The need to know the 
pattern of corneal astigmatism for population groups in order 

for surgeons and IOL manufacturers to predict patient require-
ment consequently becomes necessary.
The distribution and prevalence of corneal astigmatism in cat-
aract patients of different countries have been previously re-
ported. 5,9–15 However, there are no similar reports for cataract 
patients in Indian population. 
This study aims to study the prevalence, patterns and magni-
tude of corneal astigmatism among adult patients undergoing 
cataract surgery in a high volume teaching hospital in South 
India over a period of one year.

MATERIAL AND METHODS
Study area: Preoperative Keratometry records of all consec-
utive patients with cataract who were enrolled and planned 
for cataract surgery at Ophthalmology department in Govern-
ment General Hospital, a teaching hospital, located in Nellore, 
Andhra Pradesh, South India, during January 2015 and De-
cember 2015, were reviewed. 
Exclusion criteria: (if occurring in the cataractous index eye) 
included a history of contact lens wear, present or past corneal 
disease, and previous eye surgery.
Study protocol: A retrospective analysis of the preoperative 
keratometry record of all patients aged 16 years and above that 
underwent routine elective cataract surgery was done for the 
period from January to December 2015. Keratometry readings 
of 1578 eyes of 1568 patients were studied.
All the patients had manual keratometry using the Bausch and 
lomb keratometer by two trained Paramedical Ophthalmic as-
sistants as a part of the preoperative biometric assessment for 
IOL implantation. Three readings were taken and average of 
three was taken as final reading.
Data collected included the age and sex of the patient, kerato-
metric readings in dioptres along the two principal meridians, 
and the anterior corneal astigmatism in dioptres.
Definitions: In the present study, K1 was defined as kerato-
metry reading along vertical meridian and K2 as keratometry 
reading along horizontal meridian. Astigmatism was calculat-
ed as the dioptric difference along the two meridians. When 
K1 (vertical dioptric power) > K2 (horizontal dioptric power), 
it was WTR (With the rule) and the viceversa is considered as 
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ATR astigmatism.
The data thus collected was subjected to analysis. Analysis 
was done using MS.Excel spreadsheet.

RESULTS
This study was composed of 1578 eyes from 1568 patients 
with cataract. Of these, 911 (57.7%) were female, while 667 
(42.3%) were male and a female to male ratio of 1.36:1.
The age group of patients in the study population ranged from 
23 to 80 years,with majority of them falling in the age group of 
50 to 70 years. The same is represented in figure 1. The mean 
K1 value was 43.5 D and mean K2 was 43.49 D. The range 
of keratometry readings was found to be 35 D to 48.75 D. 
Astigmatism ranged from 0.25 diopters to 3.00 diopters with a 
mean of 1.5 diopters. 
Table 1 shows grouping of eyes according to magnitude of 
astigmatism. 803 eyes (51%) eyes had ≤ 0.5D astigmatism, 40 
eyes (2.5%) had an astigmatism < 1D, 674 eyes (42.7%) had 
astigmatism of ≥ 1D and 56 eyes (3.5%) an astigmatism of ≥ 2 
D and 5 eyes (0.3%) an astigmatism of ≥ 3D.The same is repre-
sented in figure 2 in graphical form. WTR astigmatism was not-
ed in 595 eyes (37.7%). ATR astigmatism was observed in 561 
eyes (35.5%). 422 eyes (26.8%) had no astigmatism (Figure 2). 

DISCUSSION
The cornea and lens are the main contributors to ocular astig-
matism. For patients undergoing uncomplicated cataract sur-
gery (which eliminates lenticular astigmatism), significant 
preoperative corneal astigmatism remains the major obstacle 
to obtain satisfactory postoperative visual outcome.11 This 
presumes that surgically induced astigmatism has been min-
imized. Prevalence and nature of preoperative corneal astig-
matism in patients with cataract have been reported by several 
countries.5,9-15 To our knowledge there has been no previously 
published report from India.
Table 2 shows the comparative analysis of the data with other 
published studies. The mean age observed in the present study 
is observed to be lower than previously reported data.5,10-12 It is 
observed that the 51-60 year-old age group occupied 36.4% of 
all cases, followed by the 61–70-year-old age group (33.7%) 
and 41-50 year age group (17.6 %); these results were similar 
to those of Chen et al. report from Guangzhou but differed 
from those of Khan and Muhtaseb’s report.5,10 Khan et al. re-
ported that the 71–80-year-old age group was the largest, fol-
lowed by the 81–90- and 61–70-year-old age groups.5 
In terms of gender distribution, our study showed that the 
number of female patients was greater than that of males, 
which is consistent with other published studies.5,10,12

The mean corneal astigmatism of this cohort was 1.5D (range 
from 0.0 to 3D), which is slightly higher than that in other 
published studies.5,10-12 
 In our study 51 % of eyes had a corneal astigmatism of ≤ 
0.5D, which is more when compared with the results from 
other groups.5,10,12 This differs from Isyaku et al which report-
ed an incidence of 31.53% of study population as having an 
astigmatism of ≤0.5 D. A large proportion of eyes (42.7%) had 
a corneal astigmatism of ≥ 1.0D which is similar to that of 
Chen et al (41.3%). This coincides with Khan et al,which re-
ported an incidence of 40% (Table 2).5,10 In the present study, 
3.5% reported an astigmatism of ≥ 2 D, whereas 0.3% had 

Astigmatism(D) No.of eyes Percentage (%)
≤0.5 803 51
<1 40 2.5
≥1 674 42.7
≥2 56 3.5
≥3 5 0.3
Total 1578 100

Table-1: Magnitude of astigmatism in 1578 eyes
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Figure-1: Frequency distribution of the sample by age group.

an astigmatism of ≥ 3D.This differs from the results of other 
studies.5,10-12 Genetic factors known to be important in the eti-
ology and manifestation of corneal astigmatism may be partly 
responsible for this finding.18

Regarding the patterns of astigmatism, WTR astigmatism was 
noted in 37.7% of the study group whereas ATR astigmatism 
was seen in 35.5% of the patients. This does not comply with 
the results of other studies.9,10,12,15 
No significant difference was noted in the distribution of vari-
ous patterns of astigmatism between males and females.
Limitations:  Some limitations of this study include the non 
measurement of posterior corneal astigmatism. Anterior cor-
neal astigmatism though more significant, underestimates 
total corneal astigmatism by about 0.25–0.50 diopter.16 Al-
though manual keratometry is both accurate and reliable as 
a method of measuring corneal astigmatism, computerized 
corneal topography has over time become the gold standard.17 
The range of astigmatism observed in our study is in between 
0 to 3 D, whereas in other studies it is upto 6.59 D. This might 
be because of the manual keratometry method employed in the 
current study by Bausch and Lomb keratometer which meas-
ures only central cornea. 

CONCLUSION
In conclusion, our study revealed the distribution of preopera-
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tive astigmatism in all cataract candidates in one year in a sin-
gle hospital in South India. A significant number of our cases 
(42.7%) exhibited a corneal astigmatism of ≥ 1.0D. Correction 
of this astigmatism especially by the use of toric IOLs or by 
modification of the surgical technique like site of incision or 
using limbal relaxing incisions lshould be considered in order 
to improve the visual outcome of these patients undergoing 
cataract surgery.
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Parameter Present Isyaku et al11 Khan et al5 Guan et al12 Chen et al10

Eyes/patients (n) 1578/1568 3286/3169 1230/746 1430/827 4831/2849
Age(y)
Mean+/ SD
Range

59.48
23,85

60.8±12.7
16,110

75.54±0.71
30,104

72.27 ±11.59
16,98

70.56±9.55
40,95

Male/Female 667/911 1826/1343 343/403 359/468 1090/1759
Corneal astigmatism
Mean
Range

1.5
0.0,3.00

1.16
0.25,6.00

1.03±0.73
0.0,6.2

1.07±0.73
0.06,5.52

1.01±0.69
0.05,6.59

K1 mean +/SD
K2 mean+/SD

43.5
43.49

43.99
43.80

43.43± 1.49
44.46±1.56

43.57±1.56
44.64±1.65

43.76±1.53
44.76±1.56

Corneal astigmatism(%)
≤0.5D
<1
≥1.0D
≥2.0
≥3.0

51
2.5
42.7
3.5
0.3

31.53

45.92
14.88
6.12

24.47

40.4
9.67
4.61

21.2

45.37
10.33
2.22

23.14

41.3
8.22
3.52

Table-2: Comparison with other studies
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Lynch Syndrome- a Case Report with Review of Literature
I.V. Renuka1, C. Aparna2

CASE REPORT

ABSTRACT

Introduction: Heriditary non polyposis colorectal cancer(H-
NPCC)was originally described based on familial clustering 
of cancers at several sites. 
Case report: The authors report a case of HNPCC in a 55 
year old male, who presented with bleeding per rectum and 
hematuria. Total colectomy specimen revealed an adenocar-
cinoma and nephroureterectomy specimen revealed a high 
grade urothelial carcinoma. Subsequently the family history 
revealed a history of cancers of colon, endometrium and lar-
ynx in close relatives. 
Conclusion: This case is reported in view of its rarity, and 
also to emphasize the importance of screening family mem-
bers in colonic cancers.

Keywords: colon, polyposis, cancer, lynch syndrome

INTRODUCTION
Hereditary non polyposis colorectal cancer syndrome (HN-
PCC) is also known as lynch syndrome.1 It is inherited in an 
autosomal dominant fashion and is due to defects in at least 
one of a family of DNA mismatch repair genes like hMLh1, 
hMSH2, hMSH6, or PMS2.Mutations in these enzymes lead 
to micro satellite instability and an accumulation of muta-
tions in genes that are believed to control the progression of 
tumor development. People with mutations in these genes 
have a risk of developing cancers in endometrium, colon, 
stomach, ovary, ureters, brain, small bowel, liver, skin etc.

CASE REPORT
A 55 year old male patient presented to the surgical clinic 
with complaints of loss of weight and appetite, bleeding per 
rectum and hematuria. On colonoscopy there was a friable 
growth in the colon and on ureteroscopy a growth was also 
seen in the ureter.
Under general anesthesia total colectomy and left radical 
nephrectomy with ureterectomy was done with ileorectal 
anastomosis.

Gross morphology
Specimen 1: We received large intestine of length 90 cms, 
cut section of which showed two growths, one in the ascend-
ing colon measuring 7x7x6 cms, polypoidal, ulcerated, grey 
white, and a second growth measuring 4x3x2 cms, mucoid in 
nature and predominantly located in the wall of sigmoid co-
lon. No other polyps were seen in the colon.(fig 1A, fig2 A)
Specimen 2: Kidney with attached ureter of length 6 cms, 
cut section of which revealed papillary, grey white tumors 
multifocally in the pelvis, calyces and ureter.(fig 3A)

Microscopy
The tumor in the right colon showed histological picture of a 
well differentiated adenocarcinoma and sigmoid colon a mu-
cinous adeno carcinoma. No tumor immune lymphocytes, no 

lympho vascular invasion was found. It was staged as T3 N0 
M0. Tumors in the pelvis of kidney and ureter revealed a 
high grade urothelial carcinoma. No lymph nodes were sub-
mitted. It was staged as TaN0 M0, stage 0a. Immunohisto-
chemistry was done using markers MLH1,MSH2 markers. 
Slides were positive for MLH1 and negative for MSH2. Be-
cause the patient had multiple cancers, slides were positive 
for MLH1, on further probing three of his relatives suffered 
from cancer- the case was diagnosed as lynch syndrome.

DISCUSSION
Lynch syndrome is a syndrome of cancer predisposition 
linked to inherited mutations of genes in post replicative 
DNA mismatch repair.2 Multiple generations are affected 
with colorectal cancer(CRC) at an early age with a predom-
inance of right sided colorectal cancer. There is an excess 
of synchronous (multiple colorectal cancers at or within six 
months after surgical resection for colorectal cancer) and me-
tachronous colorectal cancers. (Colorectal cancer occurring 
more than six months after surgery). In addition extra co-
lonic cancers namely, carcinoma of the endometrium, ovary, 
stomach, small bowel, pancreas, hepato biliary tract, brain 
and upper urothelial tract also occur. Patients may also have 
sebaceous adenomas; keratoacanthomas etc.3 sebaceous 
gland tumors along with HNPCC is called as Muir Torre syn-
drome. Cerebral gliomas along with multiple colorectal ad-
enomas is called as Turcot syndrome. In one case report soft 
tissue sarcoma and male breast carcinoma are also reported.1

In the present case the patient had multifocal urothelial car-
cinoma of renal pelvis, ureter along with well differentiated 
adenocarcinoma of the ascending colon and mucinous car-
cinoma of the sigmoid colon.(figure 1,2,3) Bladder was not 
involved. Though the slides were positive for MLH1, there 
are no tumor immune lymphocytes, no crohns like lympho-
cyte reaction. This is in contrast with the literature which 
says that in MLH1 positive cases tumor immune lympho-
cytes, and crohns like lymphocyte reaction are seen general-
ly.4 He was treated with “FolFox4” regime which contains, 
oxaliplatin 85mg/m2 IV on day1, leucovorin 200mg/m2 IV 
on days1 and 2 as a two hour infusion, 5fluorouracil400 mg/
m2 IV bolus, followed by 600mg/m2 IV continuous infusion 
for 22 hours on days 1and2, Repeat cycle every two weeks. 
Twelve such cycles were given. His paternal uncle was af-
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fected by colonic carcinoma at the age of 50 years, his sister 
was affected by endometrial carcinoma before 45 years, and 
another brother died of carcinoma of larynx before 45 years. 
There are sets of criteria to diagnose lynch syndrome as the 
Amsterdam criteria and the revised Bethesda guidelines. (ta-
ble1 and 2)
The present case fits very well into the criteria. A hallmark of 
tumors in HNPCC is micro satellite instability.3 Micro satel-
lites are genomic regions in which short DNA sequences or a 
single nucleotide is repeated. During DNA replication, muta-
tions occur in some micro satellites owing to mis alignment 
of their repetitive subunits and result in contraction or elon-
gation ( instability). These are repaired by mismatch repair 
proteins. (MMR). However repair is inefficient in tumors 

with a deficiency of these proteins. Though genes including 
hMLH1, hMLH3, hMSH2, hMSH3, hMSH6, hpMS1, and 
hPMS2 all participate in this process. Approximately 90% of 
the cases have hMLH1 and hMSH2 deficiency and only 10% 
of the cases have hMSH6 deficiency.2

Many lynch syndrome associated cancers also manifest loss 
of staining of the protein encoded by whichever MMR gene 
is mutated, making immunohistochemistry (IHC) of tum-
ors, a helpful first step in the evaluation of a possible MMR 
deficient tumor. It was proposed that all newly diagnosed 
CRC should be subjected to IHC staining for MLH1, MSH2, 
MSH6, PMS2. Of every thirty five CRCs one has lynch syn-
drome.5 Unaffected carriers are subjected to colonoscopy 
every two years from age 25. At an international meeting 
in Bethesda in 2004, most participants considered HNPCC 
as inappropriate, since the syndrome is also associated with 
other tumors. It was proposed that the name lynch syndrome 
should be used. The European group suggests that families 
that meet the Amsterdam criteria but do not have evidence 
for MMR deficiency are referred to as having familial CRC.4 
In the present study we have advised other family members 
to undergo screening for colorectal and endometrial cancers.

CONCLUSION
Lynch syndrome is a syndrome of cancer predisposition. Pa-
tients present with colorectal cancer and or multiple organ 
cancers. Hence it is important to council the family members 
of this patients to undergo screening tests for cancer.
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Figure-1: (A) Gross picture of sigmoid colon with mucinous 
growth (B) Microscopic picture of mucinous adenocarcinoma 
(Hand E x400)

Figure-2: (A) Gross picture of ascending colon with polypoid 
growth (B) Microscopic picture of a well differentiated adenocar-
cinoma (Hand Ex400)

Figure-3: (A) Multifocal papillary tumors in kidney (B) Micro-
scopic picture of a papilary urothelial carcinoma (H and Ex400)

1 There should be at least three relatives with a lynch 
syndrome associated cancer: cancer of the endometrium, 
small bowel, ureter or renal pelvis.

2 One patient should be a first degree relative of the other 
two,

3 At least two successive generations should be affected
4 At least one tumor should be diagnosed before the age 

of 50 years
5 Familial adenomatous polyposis should be excluded in 

the CRC cases if any,
6 Tumours should be verified by histopathological exam-

ination.
Table1: The Amsterdam criteria 24

1 Colorectal carcinoma diagnosed in a patient aged < 50 
years.5

2 Presence of synchronous or metachronous colorectal or 
other Lynch syndrome – 
 related tumors regardless of age.

3 CRC with MSI-1 phenotype diagnosed in a patient aged 
<60 years.

4 Patient with CRC and a first degree relative with a Lynch 
syndrome-related tumor, 
 with one of the cancers diagnosed at age <50 years.

5 Patient with CRC with two or more first degree or 
second degree relatives with a Lynch syndrome- related 
tumor regardless of age.

Table-2: The revised Bethesda guidelines
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Patient Satisfaction Survey in Surgery Ward: An Emerging Tool in 
Improving Patient Care
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Yogesh Shukla5

ORIGINAL RESEARCH

ABSTRACT

Introduction: The burden on health care is increasing, so is 
the cost thus the patient satisfaction becomes an important 
factor to be evaluated. There are many different factors which 
determine the patient satisfaction in government hospitals of 
developing nations like ours as compared to those in the de-
veloped nations. Aim of this study is to evaluate level of pa-
tients’ satisfaction and its felt need in improving patient care.
Material and Methods: A cross sectional study was conduct-
ed on 270 consecutive male patients admitted in department 
of surgery of our institution from June 2012 to May 2013 in 
a government tertiary care hospital in central India. Patients 
aged 18 to 70 years were taken, who underwent different sur-
gical procedures. The level of satisfaction was measured in 
likert scale in relation to different variables.
Results: A total of 270 patients (response rate: 90%) filled 
the questionnaire. The present study found that majority of 
patients (91%) were satisfied with the hospital protocol and 
the surgical management irrespective of the outcome, but the 
general conditions of ward and sanitation in and around hospi-
tal was a major area of patient’s dissatisfaction (39%).
Conclusion: Feedback from patients provides crucial infor-
mation on what the patient expectations are and how they per-
ceive the quality of care, which may be different from that, 
of the staff providing care. Thus there is need for measuring 
patients satisfaction and a standardized questionnaire for bet-
ter care and comparison so that health care providers can treat 
patients in a better way. 

Keywords: patient satisfaction, surgery ward, quality of care, 
questionnaire

INTRODUCTION
Health is an important aspect of development of a nation. 
Today the healthcare has emerged as one of the most chal-
lenging sector as well as one of the largest service sector 
industries in India. The health care system strengthening is 
an important international priority for the World Health Or-
ganization.1

The burden on health care is increasing, so is the cost thus the 
patient satisfaction becomes an important evaluator of these 
services. With increase in level of education and awareness 
about health, patient satisfaction has become an important 
domain of the treatment protocol. The spectrum of duty of 
health care providers has increased, from treating disease to 
managing over all wellbeing of the patients.
Keegan et al defined patient satisfaction as an attitude or a 
person’s general orientation towards a total experience of 
health care. Satisfaction comprises both cognitive and emo-
tional facets and relates to previous experiences, expecta-
tions and social background.2 Satisfaction is achieved when 

the patients’ perception of the quality of care and services 
that they receive in healthcare setting has been positive, sat-
isfying, and meets their expectations.3

Aims of a high quality medical care system should be safe, 
effective, patient centered, timely, efficient and equitable. 
The quality assessment of health care are divided under two 
headings, process measures and outcomes. Process measures 
assess whether a patient received what is known to be good 
care. This can be referred to anything that is done as part of 
the encounter between a physician or other healthcare profes-
sional and a patient, such as providing information and emo-
tional support, as well as involving patients in decisions in a 
way that is consistent with their preferences, etc. Outcomes 
referred to as change in patients’ health status resulting from 
the medical care received which can be either intended as 
recovery, relief of pain or unintended as complications.4

Development of newer tools and techniques to assess patient 
opinion is an emerging trend around the globe. Studies are 
required to survey patients’ opinion on general aspects of the 
care provided to them. Such studies are even more impor-
tant developing countries especially in government hospitals 
where patients’ treatment gets priority over patient wellbeing 
owing to limited resources and high patient load. A study 
like this becomes even more important in light of inability 
of many patients to afford expensive treatment modalities 
in the private sector and the limited budget allocation to the 
health sector in a government sector in a developing nation 
like ours. The present study explores this untouched area of 
assessment of patient satisfaction in a government tertiary 
care hospital, in India.

MATERIAL AND METHODS
We conducted a cross sectional study on 270 consecutive 
male patients admitted in single surgical ward in department 
of surgery of our institution affiliated with government ter-
tiary care hospital in central India over a period of one year, 
from June 2012 to May 2013. Patients aged 18 to 70 years 
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were taken, who underwent different surgical procedures. 
All patients included in the present study were asked to fill 
a detailed questionnaire at the time of discharge. They an-
swered the questions indicating there level of satisfaction 
regarding the care and the facilities provided to them from 
admission till discharge.
The questionnaire was designed based on process measures 
as defined by Institute Of Medicine, New York.4 The ques-
tionnaire was divided in nine categories and each had several 
questions pertaining to its different aspects. The categories 
were: admission protocol, behavior of doctor, behavior of 
supporting staff, general condition of wards and hospital 
premises, sanitation, preoperative counseling and consent, 
operative experience, postoperative care, discharge process 
and discharge counseling. 
The response was measured in likert scale in relation to dif-
ferent variables.5 Those patients who reported ‘5=very satis-
fied’ or ‘4=satisfied’ were categorized as satisfied and those 
who were ‘3=unsure’, ‘2=not satisfied’ or ‘1=highly unsatis-
fied’ were categorized as ‘not satisfied’. 

RESULTS
Questionnaire was given to 300 patients and 270 respond-
ed back. Response rate was 90%. The age group of study 
population was 18 to 70 years, with mean age 44.33years 
(standard deviation of 16.46years).Patient’s experience to 
the various aspects of hospitalization and treatment is shown 
in table 1 and table 2.
It was observed that 94.8% patients were satisfied with the 
admission protocol which includes the admission process, 
bed allotment and initiation of treatment. Most of the patients 

(99.3 %) were satisfied by behavior of treating doctors which 
included both consultants and residents, where as 6.2% pa-
tients were not satisfied with the behavior of supporting staff 
(nurses and ward boys). A large group of patients were dis-
satisfied with the general condition of wards and hospital 
premises (35.6%). 42.2% found sanitary condition of toilets 
to be unsatisfactory. 
94.1% patients consider that the preoperative counseling 
given to them was satisfactory, explaining the type of dis-
ease, treatment options and possible outcomes. 13.3% pa-
tients in present study were not satisfied with the operative 
care. 92.2% patients considered the level of post-operative 
care offered by the hospital was satisfactory. Also for 91.9 
% patients the discharge process was smooth and discharge 
counseling was satisfactory. 

STATISTICAL ANALYSIS
Results are based on the descriptive statistics done with the 
help of SPSS version 19.

DISCUSSION
India is a developing country and health care has evolved 
as a major industry. The quality of health care has been in-
creasing and patient satisfaction is an important indicator 
for this.One of the significant trends in the development of 
modern healthcare is the involvement of patient in the man-
agement of their own care. Feedback from patient provides 
crucial information on what the patients’ expectations are 
and how they perceive the quality of care, which may be 
different from that of the organization providing the care. 
This can be used as an opportunity for organizational learn-

Likert scale score→ 5 4 3 2 1
Admission protocol
Admission process
Initiation of treatment
Allotment of bed

77 179 3 9 2

Behavior of doctors
Behavior of residents
Behavior of Consultants

132 136 2 0 0

Behavior of supporting staff
Behavior of nurses
Behavior of wardboys
Staff attention to the problems 

82 174 4 9 1

General condition of wards and hospital 
premises
Drinking water
Availability of fan/ cooler/ heater
Ventillation and light arrangements

53 121 30 58 8

Sanitation
Cleanliness in wards and toilet

46 110 14 88 12

Preoperative counseling and informed consent 92 162 12 4 0
Operative experience
Waiting period
Peroperative experiences

88 146 20 16 0

Postoperative care
Proper timing of medication
Appropriate wound dressings
Treatment outcome

112 137 8 12 1

Discharge process and discharge counseling 104 144 15 4 3
Table–1: Patient feedback (Likert scale score)
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ing and development. Patient satisfaction questionnaire is a 
validated instrument to assess the level of the satisfaction of 
adult patients.6 Tashonna et al studied similar predictive fac-
tors in inpatient and outpatient setting and compared the two 
questionnaires. They concluded that these questionnaires are 
brief and can be integrated into health systems strengthening 
efforts.7

The present study found that majority of patients (91%) were 
satisfied with the hospital protocol and the surgical manage-
ment irrespective of the outcome, but the general conditions 
of ward and sanitation in and around hospital was a major 
area of patient’s dissatisfaction (39%). Similar study in Pun-
jab, India by Sheena Ann Mammen et al found 87.12% pa-
tients to be satisfied with health care services in a tertiary 
care hospital.8 Another Indian study in Delhi found about 
88% patients were satisfied with the treatment and medical 
care they had received and nearly 86% patients found that 
the hospital services were excellent.6 José Joaquín Mira et 
al found 77% of inpatients to be satisfied with care in sur-
gery ward in Spain.9 The overall better satisfaction score of 
our patients as we understand can be because of a different 
expectations of our patients from those of the western coun-
tries. Patients coming to this hospital mainly comprise of ru-
ral population, who still look at doctors as a ‘god like’ figure 
and do not question or doubt the treatment provided to them, 
unlike the west where every action of the treating doctor is 
under strict scrutiny of the patient and their attendants. 
With respect to admission process Aashima et al found 76% 
patients did not have any difficulty in the admission proce-
dures of the hospital.6 and the present study found 91% pa-
tients to be satisfied with the admission protocol followed in 
the hospital, which included time to get the registration, file 
work, allotment of bed and initiation of the treatment. 
Another factor which has a universal concern is behaviour of 
attending doctor and supporting staff of the hospital, which 
includes availability of staff in need, their communication 
skills, and adequate management of patient problems. Pres-
ent study found 99% patients satisfied in these parameters 
while 94.8% satisfied with other supporting staff. The differ-
ence in satisfaction can be because of lack of proper train-
ing to the supporting staff and also lack of adequate staff in 
wards in relation to high patient load in a government hospi-
tal. Another similar study from Delhi found 75% patients did 

not find any difficulty in calling the nurse and taking her help 
as and when needed. About 67% patients felt that the doc-
tors looked after them properly.6 Authors from Europe and 
the United States had studied patient safety, satisfaction, and 
quality of hospital care.10 also concluded that there is associ-
ation between number of trained nurses and patient outcome. 
You LM et al stated that more number of baccalaureate nurs-
es were strongly related to better patient satisfaction.11

Cleanliness and sanitation is the factor which has not been 
studied in western countries while Indian studies have found 
it to be significantly related to overall satisfaction of the pa-
tients.6 Cleanliness becomes important in developing world 
due to limited resources and high patient load in the hos-
pitals. Present study found 35% were not satisfied with the 
cleanliness in the hospital and 42% found the sanitation fa-
cilities to be in poor condition. In another similar study by 
Aashima et al from Delhi, India, found 51% patients were 
not satisfied with the cleanliness of the hospital.6 The poor 
sanitation facilities in developing country like ours is both 
due to lack of resources to provide and maintain a good fa-
cility and the burden to the facility owing to the overflow of 
patients in government hospitals.
José Joaquín Mira et al studied predictors of patient satisfac-
tion in surgery wards and informed consent was found to be 
one of the most influential factors on inpatient satisfaction.9 
Present study found 94% patients to be satisfied with pre-
operative counseling which includes explanation regarding 
nature of the disease, available treatment options, informed 
consent and prognosis. The use of discharge counseling is 
one of the factors related to patient satisfaction, health pro-
vider performance and clinical outcomes.12,13 In present 
study it was found that 91% patients were satisfied with the 
discharge information provided to them. 
Operative experience was perceived unsatisfactory by 13% 
patients in present study and 7% found postoperative care to 
be inadequate. The main concerns of the patients were pre-
operative anxiety, long waiting hours before surgery due to 
less number of operating theatres, intraoperative awareness 
in patients being operated in regional anesthesia and post-op-
erative pain. One more important concern of the patients was 
non availability of a separate ward for sick patients on ven-
tilators, thus arousing anxiety and discomfort to otherwise 
normal post-operative patients. Similar were the causes of 
low satisfaction in surgical patients as studied by D L Wil-
liams et al.14

So most of the factors which lead to a unsatisfied patient in 
a surgical ward are because of the limited understanding of 
patients which can be either due to lack of knowledge as on 
their own part or the lack of communication on the health 
care providers part. These factors stand common in the de-
veloping and a developed world. Another factor which is 
exclusive to the developing world is the poor infrastructure, 
which along with heavy patients load throttles the system 
leading to unsatisfied patient.

CONCLUSION
Strengthening health service delivery requires special atten-
tion to the experiences of patients as it is a key indicator 
of whether improvements in health care delivery have been 

Patients experience Satisfied Not satisfied
Admission protocol 94.8% 5.2%
Behavior of doctor 99.3% 0.7%%
Behavior of supporting staff 94.8% 5.2%
General condition of wards and 
hospital premises

64.4% 35.6%

Sanitation 57.8% 42.2%
Preoperative counseling and 
consent

94.1% 5.9%

Operative experience 86.7% 13.3%
Postoperative care 92.2% 7.8%
Discharge process and discharge 
counseling

91.9% 8.1%

Table-2: Percentage of patient satisfied and not satisfied over 
various aspects
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made and where to focus future improvement efforts. Thus 
the future of heath care lies in active participation of the pa-
tients in policy making.
In conclusion, it is worth emphasizing that there is no "gold 
standard" measure of patient satisfaction.15 Sitzia J. et al re-
viewed over 100 articles and stated that patients’ expecta-
tions, demographic and psychosocial variables are important 
determinants.16 As in present study in the government ter-
tiary care hospital, the areas of concern to the patients are 
cleanliness in the hospital premises, sanitation facilities, ad-
equate infrastructure, proper training and adequate number 
of supporting staff. Thus it becomes important to formulate 
a questionnaire based on cultural and socioeconomic condi-
tion of the population which is being catered. Feedback from 
the patients should be taken and their views should be incor-
porated in policy making in a particular healthcare facility.
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ABSTRACT

Introduction: To enhance the success rate of periapical sur-
geries, it is of utmost importance to have fluid tight seal in api-
cal third of root canal. This study compared the apical sealing 
ability of three different mineral trioxide aggregates placed in 
orthograde manner using UV-VIS spectrophotometer. 
Materials and Methods: 80 human extracted single rooted 
teeth were selected and decoronated to create standardized 
root length of 16mm. All teeth were prepared up to Protaper 
F4 (Dentsply, Maillefer, Switzerland) at working length 15.5 
mm. These teeth were equally and randomly divided into 4 
groups (n=20). In Group I (control group); teeth were obtu-
rated with gutta percha (Dentsply, Maillefer, Switzerland) and 
AH Plus sealer (Dentsply-Detrey, Konstanz, Germany). In 
Group II, III, IV; approximately 7 mm apical plug of MTA 
Angelus (Londrina, PR, Brazil), ProRoot MTA (Maillfer, 
Dentsply, Switzerland), MTA Plus (Bradenton FL, Prevest 
Denpro, USA) respectively; was placed in orthograde manner 
and remaining canal was obturated with gutta percha and AH 
Plus sealer. In all samples; apical 3mm was cut and they were 
placed in 2% methylene blue dye for 72 hours. Microleakage 
was tested using dye extraction method and UV- VIS Spectro-
photometer. Data were analysed using One way ANOVA & 
Tukey’s Post-hoc t test. 
Results: Control group leaked most. MTA-Plus (Braden-
ton FL, Prevest Denpro, USA ) showed least microleakage 
whereas there was no significant difference in sealing ability 
of MTA-Angelus (Londrina, PR, Brazil) and ProRoot MTA 
(Dentsply, Maillfer, Switzerland).
Conclusion: MTA Plus reduces apical microleakage as com-
pared Angelus MTA and Pro-Root MTA.

Keywords: Apical sealing, microleakage, MTA-Angelus, 
MTA-Plus, periapical cyst, ProRoot MTA.

INTRODUCTION
Conventional root canal treatment (RCT) of the teeth has 
shown high success rate (70-95 %).1 However, the endodon-
tic treatment of teeth with large periapical lesion has ques-
tionable prognosis.2 The best treatment option in such cases 
is surgical enucleation of cyst, resection of apical 1/3rd of 
root and placement of appropriate root end filling material 
with appropriate technique.3 
The ideal characteristics of an apical root-end filling material 
includes: easy of manipulation, good radio-opacity and di-
mensional stability, should be non-absorbable; non-penetra-
ble by bacteria and unaffected by moisture, should provide 
intimate adaptation and adherence to the canal walls,  non-
toxic; nonirritating to periradicular tissue, promote bioactive 
healing of periradicular tissues, should be noncorrosive or 
electrochemically inactive, should not stain periradicular tis-

sue.4 Many materials such as amalgam, gold foil, gutta-per-
cha, zinc oxide eugenol cements (super EBA, IRM, Rickert), 
calcium hydroxide cements (Sealapex, Sealer 26), glass ion-
omer, titanium screws, composite resin have been used for 
root end filling purpose.5

Mineral trioxide aggregate developed by Torabinejad in 
1993 (at Loma Linda University, CA, USA.) is considered 
as a gold standard for root end filling material because it 
fulfils most of the ideal requirements mainly extreme bio-
compatibility and thus promotes regeneration of original tis-
sues when placed in contact with dental pulp or periradicular 
tissues.6,7 Literature suggests; teeth with large periradicular 
lesion can be treated by orthograde placement of MTA plug.2 
Further Many studies have compared the apical sealing abil-
ity of various root end filling material placed in retrograde 
manner8,9 but there is lack of literature comparing the apical 
sealing ability of three different mineral trioxide aggregates 
placed in orthograde manner. This study aims to analyse the 
apical sealing ability of three MTA pastes when placed in 
orthograde manner; followed by apical resection.

MATERIAL AND METHODS
Eighty freshly extracted, human permanent, single rooted 
teeth with complete apex were used in this study. Each tooth 
was radiographed to evaluate anatomy and apical morphol-
ogy. Teeth with aberrant anatomy, improperly formed roots, 
cracks and fracture lines and more than one canal were ex-
cluded. Teeth were decoronated with diamond disk under 
water stream to create standardized root length of 16mm. 
Canal patency was evaluated with #10 K File (Mani, inc, 
Tochigi, Japan) and canal orifice enlargement was done with 
# 3 and 2 Gates Glidden drill (Mani, inc, Tochigi, Japan). 
All teeth were prepared to working length 15.5 mm using 
rotary Protaper (Dentsply, Maillefer, Switzerland); in crown 
down manner up to size F4 using RC-Help (Prime Dental 
Products PVT. LTD., Thane, India) as a lubricant. All teeth 
were irrigated with 20 ml of 5.25% Sodium hypochlorite 
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solution after every change of instrument using 30 gauge 
side vented needle. Root canals were dried with absorbent 
paper points (Protaper F4, Dentsply, Maillefer, China).
Depending on the type of MTA (as a 7 mm apical barrier) 
placed; all prepared teeth were randomly and equally divided 
into 4 groups containing 20 each (n=20) as follows: 
Group I: Control group (No MTA placed)
Group II: MTA Angelus (Londrina, PR, Brazil)
Group III: ProRoot MTA (Maillefer, Dentsply, Switzerland)
Group IV: MTA Plus (Bradenton FL, Prevest Denpro, USA)
Teeth in the control group were obturated to its full work-
ing length with # 40, 6% Gutta Percha (Dentsply, Maillefer, 
Switzerland) and AH Plus sealer (Dentsply-Detrey, Kon-
stanz, Germany). In rest of test groups, respective MTA were 
manipulated according to manufacturer’s instructions and 
with the 20 gauge spinal anaesthesia needle; it was carried 
into the prepared canal incrementally. MTA was condensed 
with moist paper points and # 40 finger plugger (Medicept, 
Middlesex, United Kingdom). Approximately 7 mm of api-
cal plug of MTA was placed in each root. A cotton plug 
moistened with saline was placed inside the canal and MTA 
was allowed to set for 24 hours in an incubator at 37o C and 
100 % humidity. The remaining canal was backfilled with 
the # 40, 6% gutta percha (Dentsply, Maillefer, Switzerland) 
which was cut 7 mm from its tip and AH plus sealer (Dentsp-
ly-Detrey, Konstanz, Germany). The canal orifice of all teeth 
was sealed with MD-Temp (Meta Biomed, Korea). 
The apical 3 mm of the root apex of each tooth was resected 
at approximately 90o to its long axis using a diamond disk. 
The coronal and lateral aspects of these teeth were then 
coated with two coats of nail varnish except for its apical 
4 mm from resected end and allowed to dry. This uncoat-
ed part (apical 4 mm) of each tooth was immersed into the 
2% methylene blue dye solution (Fisher's Scientific, India). 
Specimens were then stored in an incubator at 370 C and 100 
% humidity for 3 days. Nail varnish was removed with BP 
blade and teeth were washed in running tap water for 30 sec-
onds. Leaked dye was extracted by keeping the specimen 
into 5 ml of 35% nitric acid (Fisher's Scientific, India) for 3 
days in an incubator at 370 C and 100 % humidity. The re-
sultant solutions were filtered and centrifuged (Remi R-8C, 
Vasai, India) at 14,000 rpm for 5 minutes. The supernatant 
solution were subjected to UV-VIS spectrophotometer (Per-
kin Elmer, USA) using an filter of 670nm where percentage 
light transmission was measured using 35% nitric acid as a 
blank. 
According to the Beer-Lambert’s Law10

A =log10(I0/I)= ϵ.c.L
Where, 

A is the measured absorbance, 
I0 is the intensity of the incident light at a given wave-
length, 
I is the intensity of the transmitted light, 
L the path length through the sample, and 
c the concentration of the absorbing species. 

For each species and wavelength, ϵ is a constant known as the 
molar absorptivity or extinction coefficient. This law states 
that, the magnitude of absorbance is directly proportional to 
the concentration of dye in the solution and inversely pro-

portional to % transmission. Thus, values of % transmittance 
indicate the absorption of light waves in the solution. If the 
value of % transmittance is less then it indicates that the con-
centration of methylene blue in the solution is more and thus 
more microleakage.

STATISTICAL ANALYSIS
Statistical analysis was performed by using one-way analy-
sis of variance (ANOVA). A Tukey’s post hoc test was used 
for pair-wise comparison between the means when analysis 
of variance test was significant. The significance level was 
set at p ≤ 0.05. Statistical analysis was performed with SPSS 
16.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
MTA Plus showed significantly high mean percentage trans-
mission (90.1 ± 4.81) indicating least microleakage. ProRoot 
MTA (77.4 ± 5.29) and MTA Angelus (77.1 ± 6.98) had no 
significant difference in between (p= 0.998), and thus having 
similar microleakage. Control group showed significantly 
least mean percentage transmission (57.85 ± 4.17) among all 
the groups representing maximum dye leakage (p<0.0001) 
(Figure 1).

DISCUSSION
The goal of both surgical and endodontic therapy is to eradi-
cate the microorganisms and hermetically seal the root canal 
system at the periapex that prevents the movement of bac-
teria and bacterial by products from the root canal system 
into the periapical tissues.4 Therefore, the proper apical seal 
is the most important factor in achieving success in surgical 
endodontics.11 In this study, we considered only MTA be-
cause it is well known for its extreme biocompatibility6,7, re-
generative property6,7, sealing ability12 and adaptation to the 
canal wall.13 Single rooted teeth were selected for this study 
to reduce the variation in the anatomy of all roots. To cor-

Groups Percentage  
transmission

N Mean ± SD
Group I (Control) 20 57.85 ± 4.17a

Group II (Angelus MTA) 20 77.1 ± 6.98b

Group III (Pro Root MTA) 20 77.4 ± 5.29b

Group IV (MTA Plus) 20 90.1 ± 4.81c

Table-1: Percentage transmission of light across various 
groups (different superscripted letters indicate statistically 

significant difference in mean percentage transmission across 
groups).

Control Angelus MTA Pro Root MTA MTA Plus
Mean % transmission 57.85 77.1 77.4 90.1
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Figure-1: A bar diagram showing the mean percentage 
transmission and standard deviation values across the groups
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relate the clinical situation and maintain the uniform apical 
diameter; teeth specimens in all groups were enlarged to # 
F4; at working length 15.5mm.
All the MTA used in this study were white MTA as many 
authors did not notice any significant difference in microle-
akage between grey and white MTA.5,14,15 It also has the ad-
vantage that it does not stain periapical tissue and radicular 
dentin. MTA was condensed by hand instruments (# 40 fin-
ger plugger) because hand condensation method has proven 
to provide a better seal than ultrasonic condensation.16 AH 
Plus sealer was used because it is a resin based sealer and 
have deeper and more consistent penetration into dentinal 
tubules than other sealers both in vitro and in vivo.17 3mm 
root end resection was done perpendicular to long axis of 
the tooth so as to remove all ramification and expose lower 
number of dentinal tubules to the dye.18,19 Approximately 4 
mm apical plug of MTA was kept behind because Coneglian 
et al15 have found it to be most efficient root canal sealing 
ability and resistance to displacement.
Andelin et al and Lamb et al found no significant difference 
in microleakage between teeth in which MTA was placed 
in orthograde manner and resected to those in which MTA 
was placed in retrograde manner.7,20 Further resected MTA 
was not found to prevent the regeneration of cementum and 
periradicular tissue.7 
There is no published data explaining clinical significance 
of microleakage in apical surgery but it seems logical that 
less leakage will allow less bacteria and bacterial toxins to 
reach periapical tissue.21 2% Methylene blue dye was used 
to check the microleakage because it is inexpensive, easy 
to manipulate, has high degree of staining and molecular 
weight lower than that of bacterial toxins.22 Torabinejad et 
al. stated that a material that has potential to prevent the 
penetration of small molecules (dye) should be able to pre-
vent larger substances like bacteria and their by-products.23 
We did not measure the linear dye leakage which has a lit-
tle clinical significance and several drawbacks.24,25 We used 
the dye-extraction method which takes into account, the dye 
actually leaked through root canal dentin-mineral trioxide 
interface.25 Camps and Pashley stated that the dye-extraction 
method produced same results as the fluid-filtration method 
and also saved much laboratory time.24 
These findings are in conformity with Hashem et al25 and 
Lolayekar et al26; who compared them for sealing ability in 
case of perforations repair and open apex barrier formation 
respectively. All the MTA used in this study have similar 
ingredients or composition.27 Observed differences within 
MTA groups may be due to particle size, consistency of final 
mix, setting reaction and setting expansion.27 
Finer the particle size; excellent will be the speed of hydra-
tion28, adaptation and adhesion with dentinal wall.9 Percent-
age of fine particles (6 to 10 µm) has been reported to be 
73% for White ProRoot MTA and 53% for White MTA An-
gelus.27 MTA plus has a specific surface area 1.5 times times 
to that of ProRoot MTA confirming MTA plus is finer than 
that of ProRoot MTA.27

In this study, MTA Angelus and ProRoot MTA powder was 
mixed with provided distilled water which results into wet 
sandy mix. MTA plus powder was mixed with the provided 

salt free polymer gel which is claimed to improve the wash-
out resistance.27,28 Washout resistance refers to the tendency 
of freshly prepared cement paste to disintegrate upon early 
contact with blood or other fluids.29 Mixture of MTA Plus 
powder and gel results into mix with putty or Dycal like 
consistency28 which allows easy handling and condensation 
against canal walls whereas there might be incorporation of 
porosity while condensing sandy mix of MTA Angelus and 
ProRoot MTA. 
Hydrated mineral trioxide aggregate (MTA) has the prop-
erty to leach calcium hydroxide in solution27 This calcium 
hydroxides reacts with phosphates available in tissue fluids 
to form amorphous calcium phosphate phase which later 
transforms into B-type carbonated apatite crystallites.27 This 
hydroxyapatite crystal may have a role in prevention of mi-
croleakage.9 Camillery et al27, stated that hydrated MTA Plus 
exhibits a strong peak of calcium hydroxide than Pro-Root; 
signifying a greater rate of reaction with enhanced formation 
of reaction by-products and thus resulting in lesser microle-
akage. 
MTA plug slightly expand after setting; which fills the poros-
ity and improves adaptation of MTA to canal walls.30 With 
dycal like consistency due to polymer gel MTA plus may 
show greater expansion and thus improved sealing ability 
than Pro Root MTA and MTA Angelus but as MTA plus is 
relatively new material this may require further studies.
However this is an in vitro study not totally simulating an 
in vivo periapical conditions. Observed microleakage may 
be slightly exaggerated as methylene dye has lower molecu-
lar weight than bacterial toxins passing easily through small 
microgaps or dentinal tubules through which even bacterial 
toxins may not. However, the microleakage in clinical situa-
tion can be considered in proportion to the observed micro-
leakage in the present study.

CONCLUSION
Within the limitations of the present study, we can conclude 
that improved properties of MTA Plus; has significantly re-
duced the apical microleakage as compared Angelus MTA 
and Pro-Root MTA when they were placed in orthograde 
manner. 
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ABSTRACT

Introduction: Doppler ultrasonography has earned 
recognition as the optimal screening technique for the 
detection of deep venous thrombosis (DVT). Doppler 
using colour Doppler (CD), pulse wave Doppler and 
power Doppler (PD) combined with baseline grayscale 
(GS) ultrasound has proved to be very useful, sensitive 
and cheap tool to identify and characterize lesions of 
DVT
Material and Methods: A total of 31 patients with 
symptoms of DVT were subjected to Doppler examina-
tion and the patho anatomy of the lesions of DVT was 
mapped alongwith study of their risk factors during the 
period from December 2011 to December 2013.
Results: The Risk factors and Doppler features of 33 
limbs in total 31 patients affected with DVT were re-
viewed. A total of 67.74% cases were in the age group 
of 30 to 60 years with the mean age being 44.29 years. 
70.97% of cases were males and 29.03% were females. 
Symptomatically edema was found in 54.83% of cases 
followed by varicosities in 29.03% and pain in 25.80% 
of cases. Evaluation of risk factors identified prolonged 
hospitalization in 35.48% cases, postoperative status 
in 19.35% followed by OC pill usage (12.9%), trauma 
(9.67%) and there was 1 case of vasculotoxic snakebite 
and dialysis. Greatest number of thrombi were found in 
the femoropopliteal segments with SFV having 54.55% 
of cases while popliteal as well as iliac veins had throm-
bi in 42.42% of cases. Among the below knee veins ma-
jor involvement was seen in peroneal veins (39.39%) 
followed by PTV (33.33%). 63.63% cases had acute 
episode of DVT while in 36.37% cases it was chronic. 
Complete thrombosis was seen in 72.72% of affected 
limbs while it was incomplete in 27.28% cases. Mul-
tiple contiguous segment involvement predominated 
with 84.85% cases followed by isolated involvement in 
9.09% and the least common was multiple noncontigu-
ous in 6.06% of cases.
Conclusion: Doppler examination proves to be a valu-
able modality of imaging in evaluating the characteris-
tics, distribution, localizing, and assessing of the extent 
of lesions of DVT.

Keywords: Deep vein thrombosis, varicosity, pain, pulmo-
nary embolism.

INTRODUCTION
The present day’s life involves professions with long hours 
of standing, lack of exercise coupled with habits like smok-
ing, improper footwear, oral contraceptive pills usage, drug 
abuse and alcohol consumption. Added to this is the growing 
burden of disorders like prolonged hospitalization, diabetes 
mellitus, hypertension and obesity. All these predispose the 
individual to deep venous thrombosis of lower limb.1 Among 
venous disorders of lower limb deep vein thrombosis (DVT) 

is a common disorder. The triad of blood stasis, vessel wall 
changes and hypercoagulability is the postulated mecha-
nism of it. The clinical manifestations of DVT are myriad 
like pain, swelling, edema etc and the clinical tests for sus-
pected DVT have low sensitivity and specificity. DVT is a 
common cause of pulmonary thromboembolism and thus is 
indirectly a cause of significant mortality and morbidity. Post 
phlebitic syndrome is a long term complication of DVT as-
sociated with significant morbidity. DVT complicates many 
medical and surgical disorders like major surgery, immobi-
lization following myocardial infarction, pregnancy related, 
Oral contraceptives (OC pill) usage and in hyper coagulable 
states.2 Chronic venous insufficiency (CVI) occurs due to in-
competence or weakness of walls of superficial veins, deep 
veins or perforators of lower limbs as a post DVT compli-
cation.3,4 
Invasive contrast based investigations like venography, 
phlethysmography, CT venography are the various modali-
ties used for evaluation of DVT. Ultrasonography combined 
with Doppler imaging has been found to useful in the map-
ping of vascular anatomy of lower limbs. Advantages are it 
is very sensitive to identify thrombus, occlusion and provide 
dynamic assessment of the hemodynamic status of the ves-
sel. It is radiation free, portable, cheap and easily available. 
The Doppler findings in DVT are helpful for planning med-
ical management and for post treatment surveillance.5 This 
study aims to study the risk factors and evaluate the role of 
Doppler ultrasound examination to study characterization, 
classification, distribution of lower limb DVT.

MATERIAL AND METHODS
A hospital based descriptive study was conducted on 31 pa-
tients with clinical diagnosis of DVT. This study was done in 
Department of Radio-diagnosis and Imaging of Dr Vaisham-
payan Memorial Government Medical College, Solapur in 
a period of 2-year from December 2011 to December 2013. 
Prior approval of institutional ethical committee was ob-
tained and written well informed consent of all patients was 
taken. Patients who were pregnant, suffering from lower limb 
trauma or degloving injuries or burns were excluded from 
the study. Ultrasound Doppler examination was performed 
on Siemens Acuson X 300 ultrasound machine with colour 
Doppler. Patient demographic and clinical history was noted 

1Professor and Head, 3Resident Doctor, Department of Radiology, 
Dr VM GMC, Solapur, 2Assistant Professor, Department of Radiol-
ogy, MGIMS, Sewagram, Wardha, Maharashtra, India.
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and Doppler images were evaluated for location, characteri-
zation, degree of occlusion, and pattern of involvement look-
ing for loss of venous compressibility, loss of colour flow, 
loss of waveform, absence or suboptimal augmentation of 
flow on distal compression.

STATISTICAL ANALYSIS
Results were calculated using standard statistical package of 
Stata software (Version 12 Stata corporation, Texas, USA).

RESULTS
The data were entered in master chart and analyzed using 
Statistical Package. The results were converted in form of 
graphs and pie diagrams for easy understanding and com-
parison. The results are displayed from Figure 1 to 8. Out of 
the 31 cases of DVT the range of presenting age was 17 to 
82 years. A total of 67.74% cases were in the age group of 
30 to 60 years with the mean age being 44.29 years (Figure 
1). In the 31 cases of DVT 70.97% of cases were males and 
29.03% were females (Figure 2). In the 31 cases of DVT 
in our study edema was found in 54.83% of cases and was 
the most common symptom, prolonged hospitalization was 
found in maximum number of cases. In our 31 (33 limbs) 
cases of diagnosed DVT greatest number of thrombi were 
found in the femoropopliteal segments. In 100% of cases of 
complete occlusion of veins by thrombus including acute as 
well as chronic cases there was loss of compressibility.

DISCUSSION
Out of the 31 cases of DVT the range of presenting age was 
17 to 82 years. A total of 67.74% cases were in the age group 
of 30 to 60 years with the mean age being 44.29 years (Fig-
ure 1). In their study Hill et al6 found mean age of presenta-
tion for men to be 60.3 and that for females 65.5 years. Thus 
DVT is commonly found in middle to old ages.
 In the 31 cases of DVT 70.97% of cases were males and 
29.03% were females (Figure 2). Hill SL et al6 in their study 
observed that out of the all patients suspected with DVT the 
Doppler examination was positive in 22.1% of males while it 
was 15.2% in females. Our study correlates with the findings 
of male preponderance. 
In the 31 cases of DVT in our study edema was found in 
54.83% of cases and was the most common symptom. Oc-
clusion of major vessels is the most common underlying pa-
thology. It was followed by varicosities in 29.03% and pain 
in 25.80% of cases (Figure 3). These findings are in corre-
lation with the study done by Langsfeld et al7 who found 
edema to be the most common presenting symptom followed 
by pain. Pulmonary embolism was found in only 3.22% of 
cases but the thrombi in these cases were in the saphenopo-
pliteal segments which are similar to the results of Moreno 
Cabral et al8 which stated that popliteal thrombi had about 
twice the risk of thromboembolism as compared to below 
knee thrombi. 
In the cases with DVT prolonged hospitalization was found 
in 35.48% cases, postoperative status in 19.35% followed by 
OC pill usage (12.9%), trauma (9.67%) and there was 1 case 
of vasculotoxic snakebite and dialysis (Figure 4). Anderson 
Jr and Spencer9 in their study found that increasing age, bed 
rest > 5 days, major surgery, estrogen use, malignancies 
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antiphospholipid antibody syndrome.
In our 31 (33 limbs) cases of diagnosed DVT greatest num-
ber of thrombi were found in the femoropopliteal segments 
with SFV having 54.55% of cases while popliteal as well as 
iliac veins had thrombi in 42.42% of cases. Among the below 
knee veins major involvement was seen in peroneal veins 
(39.39%) followed by PTV (33.33%) (Figure 5).The be-
low knee veins and superficial veins were involved alone in 
less number of cases. DVT of iliac or femoropopliteal veins 
without involving calf veins was seen in 15 (45.45%) cases 
which is similar to the study done by Hill et al6 who found it 
in 49% patients in their study. Moreno-Cabral et al8 in their 
study found that the proximal deep vein thromboses had a 
greater chances of causing pulmonary thromboembolism as 
compared to below knee thrombi. Hence the identification of 
the iliofemoral thrombi is of paramount importance. We had 
two cases of pulmonary embolism both of them had acute 
free floating thrombus in the femoropopliteal segments on 
CD imaging. Thus is important to identify as free floating 
thrombus is at more risk of embolism.10

In our study among patients with DVT 63.63% cases had 
acute episode while in 36.37% cases it was chronic (Figure 
6). These findings are similar to the study done by Grosser 
et al11 who found only 7 chronic cases by colour Doppler 
examination against 153 acute cases. Thus cases of acute 
DVT predominate in clinical settings and as they are more 
predisposed for pulmonary embolism we advocate routine 
screening with colour Doppler examination for all suspected 
cases of DVT. Complete thrombosis was seen in 72.72% of 
affected limbs while it was incomplete in 27.28% cases (Fig-
ure 7). Most of the cases with complete thrombosis were of 
acute variety where as incomplete thrombosis was predom-
inated by the chronic cases. This is observed possibly due 
to the variable and gradual lysis of thrombus in most of the 
cases over a period of time.12

In our study three major patterns of involvement were seen. 
Multiple contiguous segment involvement predominat-
ed with 84.85% cases followed by isolated involvement in 
9.09% and the least common was multiple noncontiguous in 
6.06% of cases (Figure 8). A study done by Hill et al6 found 
52% cases with thrombi involving two contiguous segments, 
34% cases of isolated thrombi and 8% thrombi extending 
across multiple non contiguous segments. In a study done by 
Stamatakis et al13 they found in 92% of the cases the thrombi 
were found in calf veins either alone or in continuity with 
ascending veins, while only in 8% of cases the thrombi orig-
inated at multiple discontinuous sites in the leg and proximal 
veins. Our findings are similar to these studies.
In 100% of cases of complete occlusion of veins by throm-
bus including acute as well as chronic cases there was loss of 
compressibility. These findings are in correlation to the stud-
ies done by Appelman et al14 who found loss of compressi-
bility to have 96% sensitivity to identify thigh DVT. Similar 
findings were also found by Killewich et al15 in their study.
The completely occluded segments had complete loss of col-
our flow in them while partial occluded segments displayed 
colour flow in the patent lumen. Absence of colour flow was 
seen in most of the cases of DVT in our study even in the 
below knee region which along with absence or suboptimal 
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were the common predisposing factors for DVT. They also 
found that these factors together had synergistic effect and 
increased the risks many more times. However in 12 cas-
es no risk factors could be identified in our study and thus 
we want to emphasize the need to include a detailed history 
and expanded laboratory workup in all undiagnosed cases of 
DVT to rule out other rare causes like Protein C deficiency, 
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augmentation on distal compression was found to clearly 
identify the thrombosed or patent venous segments in the 
below knee segments in more than 95% of cases. The spec-
tral waveform pattern of completely thrombosed vein was 
absence of waveform while a monophasic waveform with 
loss of phasicity was observed in partially thrombosed or re-
canalised veins in around 90% of cases in our study. These 
findings of absence of colour flow along with loss of normal 
phasicity in DVT were found to have a sensitivity of 92% in 
a study done by Killewich et al.15 Our results are matching 
with this study.
Venous distensibility is affected in DVT. In all 21 cases of 
acute DVT in our study had increased diameters while 8 out 
of the 12 cases of chronic thrombosis had diameters less than 
surrounding arteries. This correlated with the study done by 
van Gemmeren et al16 who found significant association be-
tween the age of thrombus and venous diameter.

Limitations of this study: Sample size is not large and the 
cases registered were hospital based which may not be true 
representation of the population. Chronic complications of 
DVT like chronic venous insufficiency were not studied.
Future directions: Large scale population based study with 
long term follow up should be done.

CONCLUSION
In this study using Doppler examination it was possible to 
categorize the lesions of DVT along with their patho anat-
omy mapping. The lesions could be also classified as acute 
v/s chronic, significant v/s non significant occlusive. We also 
studied the age and sex wise distribution of the PVD with 
the underlying risk factors for them. Thus colour Doppler 
imaging is an excellent modality for DVT of lower limbs. 
Lastly the findings of this study correlate well with many 
other studies reported in literature

ABBREVIATIONS
ATV: Anterior Tibial Vein, CD: Colour Doppler, CFV: Com-
mon Femoral Vein, CIV: Common Iliac Vein, DFV: Deep 
Femoral Vein, DVT: Deep Vein Thrombosis, EIV: External 
Iliac Vein, GS: Gray Scale, OC Pills: Oral Contraceptive 
Pills, PD: Power Doppler, PE: Pulmonary Embolism, PERV: 
Peroneal Vein, PTV: Posterior Tibial Vein, PV: Popliteal 
Vein, SFJ: Saphenofemoral Junction, SFV: Superficial Fem-
oral Vein
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A Study to Compare the Effect of Fentanyl 25 μg vs. Clonidine 30μg 
on Intra-Operative Analgesia
Mohammed N. Ali1, Pradeep P2

ORIGINAL RESEARCH

ABSTRACT

Introduction: There is well known clinical aphorism that 
when pain is treated prophylactically the amount of drug re-
quired is considerably less than that which would be required 
if treatment were to be delayed until pain became severe. Ob-
jective of the research was to compare the effect of Fentanyl 
25 μg vs. Clonidine 30μg on intra-operative analgesia 
Material and Methods: Randomized double blind controlled 
study. Patients were Co-loaded with 10ml/kg Ringers Lactate 
15 minutes prior to surgery. Patient’s baseline rate were noted. 
Equipment’s and drugs necessary for resuscitation and gener-
al anaesthesia administration were kept ready. Subarachnoid 
block was achieved with 25 G Quinke’s Spinal needle in L3-
L4 lumbar space in lateral decubitus position. Study groups 
received spinal anaesthesia with Group I: 3 ml of 0.75% Ropi-
vacaine (22.5 mg) + 0.5 mlof Fentanyl (25 µg) (total vol. – 3.5 
ml). Group II: 3 ml of 0.75% Ropivacaine (22.5 mg) + 0.2 
ml of Clonidine diluted to 0.5 ml with normal saline (30 µg ) 
(total vol.- 3.5ml).
Results: Thus duration of Post - operative analgesia was sta-
tistically significant (p= 0.000) in Group II as compared to 
Group I with Clonidine having longer total duration of Post 
- operative analgesia. The baseline systolic blood pressure, 
diastolic blood pressure and heart rate were comparable in 
both groups. Similarly incidence of shivering was statistically 
insignificant in both groups the percentage being 15.00% and 
12.50% in group I and II respectively.
Conclusion: Incidence of hypotension and bradycardia was 
more with Clonidine as compared to Fentanyl. There was no 
significant difference in incidence of nausea, vomiting and 
shivering in both groups.

Key words: Hypotension, Bradycardia, Clonidine

INTRODUCTION
The ASA “Practice guidelines for acute pain management in 
the peri-operative setting”1 stresses on multimodal therapy 
with two or more analgesic agents or techniques used in com-
bination for control of postoperative pain.
The final aim of this aspect of therapy would be seen as the 
complete relief of postoperative pain with no treatment related 
side effects. 
There is well known clinical aphorism that when pain is treat-
ed prophylactically the amount of drug required is considera-
bly less than that which would be required if treatment were to 
be delayed until pain became severe.
Adjuvant drugs are pharmacological agents possessing little 
pharmacological effect by themselves, but enhance or poten-
tiate the action of other drugs when given at the same time. 
Adjuvant drugs modify LA effects and reduce side effects. 
Peri-operatively these drugs affect:
• Latency i.e. time of onset of LA block
• Duration of analgesia i.e. duration of sensory and motor 

block
• Quality of analgesia i.e. complete, incomplete (partial or 

patchy analgesia requiring supplemental drugs)
• Postoperatively adjuvant drugs affect:
• Analgesic gap i.e. time interval between subsequent dos-

es administered
• Quality of analgesia i.e. patient satisfaction, care provid-

er’s impression of pain relief
• Side effects i.e. reduction of untoward effects of LA drugs
Knowledge and use of adjuvant drug therapy has rendered 
neuraxial analgesia more effective in the management of both 
acute and chronic pain conditions.
Spinal opioids along with LA drugs are the mainstay of post-
operative acute pain treatment. They are also helpful in painful 
conditions alone or in combination with other drugs. Analge-
sia is dose- related, and is specific for visceral pain, not somat-
ic pain. Opioids cause analgesia by acting on opioid receptors 
which are abundant throughout the CNS including lamina II or 
substansia gelatinosa of the dorsal horn. These receptors be-
long to a subfamily of G protein coupled receptors. Four types 
of opioid receptors mu (M), kappa (K), sigma (S), and delta 
(D) have been described. The endogenous opioid system acts 
via encephalins, endorphins and dynorphin. Neuraxial opioids 
produce analgesia by directly acting on the opioid receptors 
of the CNS.2 They may also inhibit release of other excitato-
ry neurotransmitters. Not all opioids administered neuraxial-
ly acts at the level of the spinal cord. Opioids administered 
intrathecally eventually reach the plasma by absorption and 
thereby reach different areas of the cerebral cortex. Conse-
quently, their effects are produced at the post central gyrus, 
nucleus raphe magna, reticular activating system, and medul-
la. However opioids have few side effects such as respirato-
ry depression, urinary retention, vomiting and itching which 
prompted a search for other non-opioid agent which can be 
used intrathecally.
The analgesic effect following its intrathecal administration is 
mediated spinally through activation of postsynaptic alpha – 2 
receptors in substantiagelatinosa of spinal cord. The rationale 
behind intrathecal administration of clonidine is to achieve a 
high drug concentration in the vicinity of alpha – 2 adrenore-
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ceptors in the spinal cord and its work by blocking the conduc-
tion of C and A delta fibres, increases potassium conductance 
in isolated neurons in vitro and intensifies conduction block of 
local anaesthetics. Thus clonidine is now acceptable adjuvant 
to local anaesthetics in spinal route.
The present study was undertaken to evaluate clinical effects 
of adding fentanyl or clonidine to intrathecal Isobaric Ropiv-
acaine 0.75% to study the characteristics of the block, hemo-
dynamic and postoperative pain relief in patients undergoing 
lower abdominal surgeries.

MATERIALS AND METHODS
Study Design: Randomized double blind controlled study.

Inclusion Criteria
1. Patients of either sex in age group of 20-60 yrs.

2. Height > 140 cms and Weight less than 120 kgs.
3. American Society of Anaesthesiology (ASA) physical 

status 1 and 2.
4. Posted for lower abdominal surgeries like TURP, TUR-

BT, Cystolithotripsy/Lithotomy, Genitourinary surgeries, 
Hernioplasty, Hydrocelectomy, Hysterectomy (Open/ 
Vaginal) etc.

5. Elective or Emergency Procedure.

Exclusion Criteria
1. Age < 18 or > 60 yrs.
2. American Society of Anaesthesiology (ASA) physical 

status other than 1 and 2.
3. Those with known allergies/ contraindications to drugs 

being used in studies.
4. Those with Height < 140 cms or Weight >120 kgs.
5. Contraindication to spinal anaesthesia

Inside O.T.
Patients were Co-loaded with 10ml/kg Ringers Lactate 15 
minutes prior to surgery. All standard monitors (NIBP, ECG, 
pulse oximeter) attached. Patient’s baseline systolic/diastol-
ic/mean BP, heart rate, SpO2along with respiratory rate were 
noted. Equipment’s and drugs necessary for resuscitation and 
general anaesthesia administration were kept ready. Subarach-
noid block was achieved with 25 G Quinke’s Spinal needle in 
L3-L4 lumbar space in lateral decubitus position.
Study groups received spinal anaesthesia with 
Group I:  3 ml of 0.75% Ropivacaine (22.5 mg) + 0.5 mlof 

Fentanyl (25 µg) (total vol. – 3.5 ml).
Group II:  3 ml of 0.75% Ropivacaine (22.5 mg) + 0.2 ml of 

Clonidine diluted to 0.5 ml with normal saline (30 
µg ) (total vol.- 3.5ml).

The total volume injected was 3.5 ml in all groups. The person 
giving the spinal and the person who was observing intra-op-
erative and postoperative parameters was unaware of the drug 
given. The time of injection of drug was noted.
Onset of sensory block (by pin prick sensation), onset of mo-
tor block (by modified Bromage scale) were noted in all pa-
tients. The parameters like Sensory blockade, Motor blockade, 
Cardiovascular stability, Central effects were observed.

RESULTS
In our study the mean Time required for two segment regres-
sions in sensory level in group I was 111.625 ± 15.897 min 
while in group II this time was 116.525 ± 7.494 min. The P 
value was 0.080 which was statistically insignificant. The to-
tal duration of surgery was also comparable in both groups. 
Duration of sensory block, total duration of post operative an-
algesia and motor block is statistically significant (p = 0.000) 
in Group II as compared to Group I.
So in our study the baseline systolic blood pressure was com-

Variable Group I Group II P Value
Mean ± SD Mean ± SD

Time for Two Segment Regression(In Min) 111.625 ± 15.897 116.525 ± 7.494 0.080
Duration of Surgery (In Min) 62.875 ± 33.862 71.125 ± 40.088 0.322
Duration of Sensory Block (In Min) 259.125 ± 16.904 427.850 ± 19.732 0.000
Duration of Motor Block (In Min) 110.625 ± 16.725 322.425 ± 34.446 0.000
Duration of Post-op Analgesia (In MIn) 228.250 ± 19.400 314.125 ± 21.747 0.000

Table-1: Comparison of two groups in various parameters

Sr 
No.

SBP Group I  Group II SEM P value
Mean Mean

1. Baseline 127.2 129.3 2.046 0.470
2. 5 min 122.7 123.4 1.905 0.796
3. 10 min 120.9 118.95 1.819 0.451
4. 15 min 120.4 115.95 1.823 0.088
5. 20 min 121.05 113.4 1.810 0.004
6. 25 min 121.7 111.9 1.749 0.000
7. 30 min 121.75 112.3 1.695 0.000
Table-2: Comparison of two groups in terms of systolic blood 

pressure

Sr 
No.

DBP Group I Group II SEM P value
Mean Mean

1. Baseline 77.100 77.050 1389 0.980
2. 5 min 74.750 72.800 1.292 0.289
3. 10 min 73.850 70.800 1.268 0.093
4. 15 min 73.900 68.800 1.316 0.008
5. 20 min 74.300 67.750 1.270 0.000
6. 25 min 74.600 66.550 1.252 0.000
7. 30 min 73.450 68.800 1.202 0.000
Table 3: Comparison of two groups for diastolic blood pressure

Sr 
No.

Heart 
Rate

Group I Group II SEM P value
Mean Mean

1. Baseline 76.300 76.100 1.187 0.905
2. 5 min 75.300 72.400 1.159 0.081
3. 10 min 74.850 69.300 1.254 0.002
4. 15 min 74.250 67.500 1.234 0.000
5. 20 min 74.800 65.450 1.233 0.000
6. 25 min 75.350 64.550 1.202 0.000
7. 30 min 75.150 65.200 1.083 0.000

Table-4: Comparison of two groups in terms of heart rate
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parable in both groups with no significant difference till 15 
min. Then there was a significant fall in blood pressure in Clo-
nidine group as compared to Fentanyl group.
So in our study the baseline diastolic blood pressure was 
comparable in both groups with no significant difference till 
10mins. Then there was a significant fall in blood pressure in 
Clonidine group as compared to Fentanyl group.
So in our study the baseline Heart rate was comparable in both 
groups with no significant difference at 05 min. Then there 
was a significant decrease in Heart rate in Clonidine group as 
compared to Fentanyl group.
The incidence of nausea and vomiting in group I and II was 
17.50% and 15.00% respectively. The difference was statisti-
cally insignificant.
Similarly incidence of shivering was statistically insignificant 
in both groups the percentage being 15.00% and 12.50% in 
group I and II respectively.

DISCUSSION
CemileÖztinÖğün et al3 concluded that, intrathecal 17.5 mg 
0.5% isobaric ropivacaine provides efficient and safe anaes-
thesia for caesarean section delivery. 
SukhminderJit Singh Bajwa et al4 concluded that analgesic 
properties of clonidine and fentanyl when used as adjuvant 
to ropivacaine in epidural anaesthesia are almost comparable 
and both can be used in combination at lower doses without 
impairing the pharmacodynamic profile of the drugs as well as 
with a significant reduction in side effects.
Benhamou D et al5 concluded that adding a small dose of in-
trathecal clonidine to bupicavaine increase the quality of in-
traoperative analgesia and decreases pain during caesarean 
section.
SangeetaVarun et al6 concluded that intrathecal administration 
of ropivacaine-fentanyl has faster onset and regression of sen-
sory block, delayed onset but comparable regression of motor 
block and shorter duration of analgesia as compared to intrath-
ecal bupivacaine-fentanyl.
B.S.Sethi et al7 concluded that addition of clonidine to bupi-
vacaine in the dose of 1 µg/kg significantly increases the du-
ration of analgesia as compared to bupivacaine alone. Though 
these doses have an effect of sedation level, heart rate and 
mean arterial pressure that does not require any therapeutic 
intervention.
Un Canan et al in 20138 concluded that in elective cesarean 
delivery, the combinations of bupivacaine + fentanyl or rop-
ivacaine + fentanyl exhibited similar anesthetic efficacy, and 
fetal and maternal effects.
Jack W. van Heef et al9 concluded that subarachnoid injec-
tion of glucose-free ropivacainesolutions results in a variable 
spread of analgesia, mostly accompanied by a good quality of 
motor block, in particular with the 0.75%solution.
Gonul Sagiroglu et al10 concluded that addition of clonidine to 
intrathecally administered ropivacaine increased the duration 
of sensory and motor block. However, when clonidine was 
added, careful monitoring of hypotension, bradycardia and 
sedation was necessary.
De Kock et al11 concluded the association of low-dose clo-
nidine (15 μg) with 8 mg ropivacaine for ambulatory knee 
arthroscopy significantly improves the subjective parameters 
that reflect the quality of intra-operative analgesia and without 
compromising early mobilization or inferring systemic side 

effects. The benefits of this association in cases of ambulatory 
surgery must be weighed against the potential drawbacks that 
can result from mixing different drugs for intrathecal admin-
istration.

CONCLUSION
Incidence of hypotension and bradycardia was more with 
Clonidine as compared to Fentanyl. There was no significant 
difference in incidence of nausea, vomiting and shivering in 
both groups.
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A Comparative Study of Sensory and Motor Block among Patients 
Undergoing Surgery of Lower Abdomen
Pradeep P1, Mohammed N. Ali2

ORIGINAL RESEARCH

ABSTRACT

Introduction: In spite of marvelous advances in medical 
science, many patients are concerned about having operative 
procedures because of their fear of ensuing postoperative 
pain. Unrelieved postoperative pain results in patient’s dis-
comfort, long hospital stay, poor patient outcome and greater 
use of health care resources. Objective of the research was 
to study anesthetic profile of patients undergoing surgery of 
lower abdomen
Material and Methods: The present study “Randomized 
Double Blind Control Study of Intrathecal Ropivacaine + 
Fentanyl vs. Ropivacaine + Clonidine for motor and sensory 
blockade in lower abdominal surgeries”.
Results: The patients were divided into two groups and they 
were compared for various parameters. It was found the both 
the groups were comparable with respect to age, sex, height, 
weight and motor and sensory blockade time.
Conclusion: There was no significant difference in both 
groups with respect to maximum level of block achieved with 
Intrathecal Ropivacaine + Fentanyl vs. Ropivacaine + Cloni-
dine for motor and sensory blockade in lower abdominal sur-
geries.

Keywords: Anesthetic profile, sensory blockade, motor 
blockage

INTRODUCTION
In spite of marvelous advances in medical science, many 
patients are concerned about having operative procedures 
because of their fear of ensuing postoperative pain. Unre-
lieved postoperative pain results in patient’s discomfort, long 
hospital stay, poor patient outcome and greater use of health 
care resources.
Man has been trying to overcome this monster of pain since 
ages. One of the important landmarks in this fight was devel-
opment of field of Anesthesia. To render a patient pain free 
while undergoing surgical procedures was an achievement 
in itself. 
A major event in field of took place in 1885 when first spi-
nal analgesia was administered by Leonard Corning1 (1855–
1923), a neurologist in New York. He was experimenting 
with cocaine on the spinal nerves of a dog when he acciden-
tally pierced the dura mater.
Quincke2 in 1891 demonstrated a safe, predictable means 
of performing lumbar puncture. Using his technique first 
planned spinal anaesthesia for surgery in man was admin-
istered by August Bier3 (1861–1949) on 16 August 1898, in 
Kiel, when he injected 3 ml of 0.5% cocaine solution into 
a 34-year-old labourer. After using it on 6 patients, he and 
his assistant each injected cocaine into the other's spine. The 
first phase in the history of spinal anaesthesia, from 1899 to 
1905, was characterized by the use of only cocaine for spinal 

anaesthesia but later it went out of vogue due to the toxicity 
of cocaine.
In 1905, Heinrich Braun4, a German surgeon, reported the 
use of procaine for operative spinal anaesthesia. Means for 
controlling levels of Anaesthesia by making procaine solu-
tions hyperbaric by adding glucose, was first reported by 
Barker5 in 1907or hypobaric, initially by adding alcohol. 
Synthesis of Tetracaine in 1931 and its introduction into clin-
ical practice by Sise6 in 1935, synthesis of Dibucaine and its 
introduction into clinical practice by Jones7 in 1930 popular-
ized spinal Anaesthesia. Continuous spinal Anaesthesia was 
demonstrated by Lemmon8 in 1940 and Tuohy9 in1945. In 
1945, Prickett5 and associates published their report on the 
neurologic safety of Intrathecal epinephrine to prolong the 
duration of spinal Anaesthesia. 

MATERIAL AND METHODS
The present study “Randomized Double Blind Control Study 
of Intrathecal Ropivacaine + Fentanyl vs. Ropivacaine + 
Clonidine for motor and sensory blockade in lower abdom-
inal surgeries” was carried out at Yashoda Hospital in the 
department of Anesthesiology during the period from April 
2012 to April 2013.
The study was carried out to evaluate the characteristics of 
Block and Post-Operative Analgesia of Fentanyl and Clo-
nidine as an adjuvant to Intrathecal 0.75% Ropivacaine for 
lower abdominal surgeries. The results of above technique 
were compared in different groups.
Institutional Ethical Committee approval was obtained. It 
was prospective, randomized and double blinded study. The 
study included total 80 patients belonging to ASA grade I 
and II of either sex with age between 20-60 years posted for 
various lower abdominal surgeries.
Details of present study process including potential side ef-
fects were explained to all patients and relatives.
Thorough clinical examination and History was taken.
Investigations: CBP, ECG and X ray Chest of patients, Blood 
sugar, Blood urea and serum creatinine, Serum electrolytes, 
Blood group, 2D-ECHO if required were done. Physician 
and cardiologist opinion if required were taken.
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Patients were kept NBM for 6 hours and no premedication 
of oral sedatives was given. Well informed written consent 
was obtained.
All the parameters were recorded as per the proforma and 
subjected to statistical analysis.

RESULTS
Our study was conducted on 80 patients who were randomly 
allocated into group I and group II consisting of 40 patients 
each. Minimum age recorded in our study was 21 years and 
maximum age was 60 years. The mean age of patient in 
group I was 41.775±11.088 years while the mean age of pa-
tient in group II was 41.450±11.509 years. The P value was 
0.898 which signifies that the two groups were comparable 

with regards to Age.
Mean weight of patients in group I was 63.500 ±7.132 kgs 
and mean weight of patients in group II was 64.475 ± 7.275. 
The P value was 0.547 which is not significant showing that 
the groups are comparable with regards to Weight.
Mean height of patients in group I was 159.825± 7.480cms 
while mean height of patients in group II was 162.550± 
6.547cms. The P value was 0.693 which was again insig-
nificant and group I and II are comparable with regards to 
height.
Thus the patients in our study group were comparable with 
respect to Age, Weight and Height eliminating bias (if any) 
which can occur due to these factors.
In our study Sex distribution in both groups was equivalent 
with group I having 45% males and 55% females and group 
II having 52.50 % males and 47.50% females. Thus both 
groups were comparable for sex distribution.
In present study, the minimum time of onset of sensory block 
was 15 seconds and maximum time was 90 seconds. Mean 
time of sensory onset with Group I38.750 ± 12.076 sec., with 
Group II was41.300± 20.284 sec. (p=0.497).
Minimum time of onset of motor block was 60 seconds and 
maximum time was 240 seconds. Mean time of Motor onset 
with Group I was 144.625±17.074 sec., with Group II was 
152.000± 55.525 sec. (p=0.424)
Minimum time to reach the maximum level of sensory block 
was 04 min. and maximum time was 16 min. Mean time 
required to reach the maximum level of sensory block in 
Group I was 5.100 ± 1.020mins, in Group II was 8.475 ± 
2.935mins. (p= 0.000)
In the present study the time to reach sensory block up to 
T10 level in group I was 4.425 ± 0.829 min and in group II 
was 7.425 ± 2.763 min (P=0.000) with minimum time of 3 
minutes and maximum time of 14 minutes in the groups.
The difference between Group I and Group II was insignifi-
cant in terms of time for onset of sensory block, motor block 
but it was significant for time to reach the maximum level of 
sensory block and time to reach sensory level of T10 with 
group II requiring more time as compared to group I.
In group I maximum level of T6 was achieved in 12.5 % 

Parameters Group I Group II P Value
Mean ± SD Mean ± SD

Age in years 41.775±11.088 41.450±11.509 0.898
Weight in kgs 63.500 ±7.132 64.475 ± 7.275 0.547
Height in CMS 159.825± 7.480 162.550± 6.547 0.693
ANOVA is applied. P value <0.05 is significant

Table-1a: Demographic profile of patients

Range Group I Group II
Min Max Min Max

Age 21 60 21 59
Height 144 174 149 175
Weight 46 78 52 82

Table-1b: Demographic profile of patients

Groups Sex Total P value
Male Female

Group I (n=40) 18 22 40 0.508
45% 55% 100%

GroupII (n=40) 21 19 40
52.50% 47.50% 100%

39 41 80
T- Test is applied. P value is significant if <0.05.

Table-2: Comparison of Sex in two Groups

Parameters Group I Group II P Value
Mean ± SD Mean ± SD

Onset Sensory (In Sec) 38.750 ± 12.076 41.300± 20.284 0.497
Onset Motor (In Sec) 144.625±17.074 152.000± 55.525 0.424
Max Level (In Min) 5.100 ± 1.020 8.475± 2.935 0.000
T10 Sensory level (In Min) 4.425 ± 0.829 7.425 ± 2.763 0.000
T- Test is applied. P value is significant if <0.05.

Table-3a: Comparison of Onset parameters in two groups

Range Group I Group II
Min Max Min Max

Onset Sensory (In Sec) 20 65 15 90
Onset Motor (In Sec) 110 190 60 240
Max Level (In Min) 3 8.5 4 16
T10 Sensory level (In Min) 3 6 4 14

Table-3b: Comparison of Onset parameters in two groups

Max level of sensory block Group I Group II
N % N %

T6 5 12.5 8 20
T8 8 20 7 17.5
T10 27 67.5 25 62.5
Total 40 100 40 100
T- Test is applied. P value is significant if <0.05.
Table-4: Comparison of maximum level of block achieved in 

two groups
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subjects while 20 % subjects had a maximum level of T8 and 
remaining 67.5% of subjects achieved a maximum level of 
T10. In group II the subjects achieving T6 level were20%, 
while those with T8 level were 17.5% and the remaining 
62.5% had a maximum level of T10. (P value = 0.112)
Thus in our study there was no significant difference in both 
groups with respect to maximum level of block achieved.

DISCUSSION
Acute pain has emerged an important issue because of hu-
manitarian aspect, associated morbidity and mortality and 
important financial consequences.
Relief of Intra operative and postoperative pain is profes-
sionally rewarding and is a subject that has gained attention 
in past few years.
Pain during surgery or in the postoperative period increases 
morbidity by causing -
• Sympathetic stimulation increased heart rate, blood 

pressure, altered regional blood flow, increased oxygen 
consumption.

• Stress response due to hormonal surge and depressed 
immune functions.

• Delayed urinary functions.
Benefits of pain prevention and control is moral and ethical, 
decreases fear – anxiety, decreases morbidity, early ambu-
lation and discharge, early return of visceral functions and 
oral intake.
Postoperative pain treatment must be included in the anes-
thetic planning even before induction of anesthesia, adopting 
the idea of managing pain before it occurs.
Adjuvant drugs are pharmacological agents possessing little 
pharmacological effect by themselves, but enhance or poten-
tiate the action of other drugs when given at the same time. 
Neuraxial analgesia is achieved in the peri operative period 
with local anesthetic (LA) drugs. Adjuvant drugs modify LA 
effects and reduce side effects. Peri operatively these drugs 
affect: 
• Latency i.e. time of onset of LA block 
• Duration of analgesia i.e. duration of sensory and motor 

block 
• Quality of analgesia i.e. complete, incomplete (partial or 

patchy analgesia requiring supplemental drugs) 
• Postoperatively adjuvant drugs affect: 
• Analgesic gap i.e. time interval between subsequent 

doses administered 
• Quality of analgesia i.e. patient satisfaction, care pro-

viders’ impression of pain relief 
• Side effects i.e. reduction of untoward effects of LA 

drugs 
Knowledge and use of adjuvant drug therapy has rendered 
Neuraxial analgesia more effective in the management of 
both acute and chronic pain conditions. 
Since the 1980s, Neuraxial use of drugs for the treatment 
of acute and chronic painful conditions has been widely ac-
cepted. Lowered dosage requirements, fewer side effects and 
less toxicity coupled with high efficacy make this alternative 
route of therapy a practical choice. There are several reasons 
to believe that the co-delivery of agents with different mech-
anisms of action will be therapeutically advantageous. It can 

be assumed that an agent who may modulate one component 
may not be able to act on a different state. There are sever-
al agents which do not display cross tolerance and can help 
in minimizing concurrent development of tolerance. These 
agents often act on different elements of the pain pathway 
and result in a nonlinear therapeutic result i.e. potentiating or 
positive synergism. Resultant effects are more than would be 
expected when used in combination.10

Administration of local anesthetics with opioids has be-
come a well-accepted practice in the management of spinal 
anesthesia for surgical procedures. In the literature, several 
combinations of local anesthetics such as Lidocaine, Bupiv-
acaine or Ropivacaine, and opioids, such as Fentanyl, have 
been reported for a variety of surgical procedures. In these 
reports, the addition of small-dose Intrathecal Fentanyl (10 - 
25 µg) to local anesthetics during spinal anesthesia has been 
shown to enhance and increase the duration of sensory anal-
gesia without intensifying the motor block or prolonging the 
recovery.11

Addition of Fentanyl to Ropivacaine prolongs the duration 
of block and also improves the quality of analgesia; this 
finding was corroborated in study done by A. Yegin et al12 
in 2005. In this study Fentanyl 25µg was added to18mg of 
6mg / ml hyperbaric Ropivacaine for subarachnoid block 
and postoperative pain relief in patients undergoing TURP 
surgery. They found no significant difference between the 
groups in achieving the highest level of sensory block, and 
in the time taken to reach the peak level. Regression to L1 
was significantly prolonged in the Fentanyl group compared 
with the saline group (P¼0.004). Time to the first feeling 
of pain and the first analgesic requirement was significantly 
prolonged in the Fentanyl group compared with the saline 
group (P¼0.011 and P¼0.016, respectively). The frequen-
cy of pruritus was significantly higher in the Fentanyl group 
compared with the saline group (P¼0.022). In Conclusion 
they found that addition of Fentanyl 25mg to hyperbaric 
Ropivacaine 18mg for spinal anesthesia in patients undergo-
ing TURP may significantly improve the quality and prolong 
the duration of analgesia, without causing a substantial in-
crease in the frequency of major side-effects.

CONCLUSION
There was no significant difference in both groups with re-
spect to maximum level of block achieved with Intrathecal 
Ropivacaine + Fentanyl vs. Ropivacaine + Clonidine for mo-
tor and sensory blockade in lower abdominal surgeries.

REFERENCES
1. Corning JL. Spinal anesthesia and local medication of 

the cord. NY Med J. 1885;42:483–5.
2. Quincke HI. Introduction of the lumbar puncture. Ver-

handlungen des Congresses fürInnere Medizin, 1891: 
Wiesbaden. 10:321–331.

3. Bier A. Versuche fiber Cocainisirung des Rfickenmark-
es. Deutsche ZeitschriftirChirurgie. 1899;51:361–9.

4. Michael J. Cousins. Cousins and Bridenbaugh's Neural 
Blockade in Clinical Anesthesia and Pain Medicine. 
1998;4:8.

5. Michael J. Cousins, Phillip O. Bridenbaugh. Neural 
blockade in clinical anesthesia and management of pain, 



Pradeep et al. Sensory and Motor Block among Patients Undergoing Surgery of Lower Abdomen

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

825

1998;494:204.
6. Sise LF. Pontocain-glucose solution for spinal anesthe-

sia. Surgery Clinic North America. 1935;15:1501-11.
7. Howard Jones W. Spinal analgesia-a new method and 

a new drug-percaine. Br J Anesth. 1930;799-113;7146-
56.

8. William T. Lemmon. A Method for Continuous Spinal 
Anesthesia. Annals of Surgery. 1940; 111:141–144.

9. Tuohy, E. B. Continuous Spinal Anesthesia; New Meth-
od Utilizing Ureteral Catheter, S. Clin. North America. 
1945;25:834-840.

10. A. Yegin, S. sanli, N. hadimioglu, M.akbas and B. Kars-
li.Intrathecal Fentanyl added to hyperbaric Ropivacaine 
for transurethral resection of the prostate. Acta Anaes-
thesiol Scand. 2005;49:401-405.

11. Koltka, K.; Uludag, E.; Senturk, M.; Yavru, A.; Karad-
eniz, M.; Sengul, T.; Ozyalcin, S. Comparison of equi-
potent doses of Ropivacaine - Fentanyl and Bupivacaine 
- Fentanyl in spinal anesthesia for lower abdominal sur-
gery. Anaesthesia and Intensive Care. Nov 1, 2009.

12. Nau, Carla, Wang, Sho-Ya, Strichartz, Gary R., Wang, 
GingKuo. Block of Human Heart hH1 Sodium Chan-
nels by the Enantiomers of Bupivacaine. Anesthesiolo-
gy; October; 2000:93:1022-1033.

Source of Support: Nil; Conflict of Interest: None

Submitted: 28-01-2016; Published online: 19-02-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

826
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ABSTRACT

Introduction: Leptospirosis is a spirochetal infection with 
bacteria of the genus leptospira, the severe icteric form of in-
fection is called Weil’s disease. After investigator who in 1886 
described four men with an acute but self limited infectious 
illness characterized by fever, jaundice, nephritis and hepa-
tomegaly and a biphasic course, with fever recurring 1 to 7 
days into convalescence. Objective of the study was to study 
clinical profile of patients with leptospirosis
Material and Methods: A Hospital based cross sectional 
study was conducted for a period of two years. A pre designed 
pre tested semi structured questionnaire was used for collec-
tion of the data. Detailed history especially related to lepto-
spirosis symptoms was collected from each and every patient. 
All patients underwent investigations like hemoglobin, com-
plete blood count and ESR. The data was simply entered in the 
Microsoft Excel sheet and analyzed using percentages. The 
difference in the proportions was tested using the chi square 
test. The p value less than 0.5 was considered statistically sig-
nificant.
Results: In the present study, there were 38 males and 12 fe-
males and sex ration was 3.2:1. The most common present-
ing symptoms were fever in 100%, followed by myalgia 44 
patients (88%), vomiting 33 patients (66%), headache 30 pa-
tients (60%). Most of the patients are seen with hepatomegaly 
i.e. 42 patients (84%), splenomegaly 29 patients (58%), icter-
us 25 patients (50%), sub conjunctival congestion 15 patients 
(30%) and pallor 14 patients (28%).
Conclusion: Leptospirosis was more common in agricultur-
ists. Males were more affected. Fever was the commonest 
symptom at presentation. Majority of the patients presented 
with myalgia, jaundice and headache. 14% of the patients pre-
sented with bleeding manifestation and 30% had conjunctival 
suffusion.

Keywords: Jaundice, Leptospirosis, Fever

INTRODUCTION
Leptospirosis is a spirochetal infection with bacteria of the 
genus leptospira, the severe icteric form of infection is called 
Weil’s disease. After investigator who in 1886 described four 
men with an acute but self limited infectious illness charac-
terized by fever, jaundice, nephritis and hepatomegaly and a 
biphasic course, with fever recurring 1 to 7 days into conva-
lescence. Infected animals and upon excretion in uring sur-
vives in the environment for as long as 6 months.1

The optimal temperature for growth is 28-32 degree C. Hu-
man becomes infected through recreational (e.g. windsurf-
ing, kayaking, and swimming) or occupational exposures to 
animal urine or urine contaminated water and soil.2 Lepto-
spirosis is up to 10 times more frequent in rural than in urban 
dwellers and three times more frequent in men with a peak 
incidence in men at the age of 30 – 39.3

An estimated 10% of patients will present with jaundice, 
hemorrhage, renal failure and/or neurological dysfunc-

tion (weil’s disease). Sings of leptospirosis include fever 
of 38-400C (97-100% of patients), conjunctival suffusion 
(25-40%), abdominal tenderness (5-30%), muscle tender-
ness (40-80%), meningeal signs (12-40%), disturbances 
in sensorium (50% of icteric cases), jaundice (10%), and a 
truncal rash that can be macular, urticarial or purpuric (7-
9%). Pretibial, raised, 1-5 cm erythematous lesions are seen 
characteristically in a form of leptospirois call ed “fort bragg 
fever”.4

Leptospirosis may present as an acute influenze like illness 
with fever, chills, severe headache, nausea, vomiting and 
myalgias, muscle pain, which especially affects the calves, 
back and abdomen, is an important feature of leptospiral in-
fection.5

Less common features include sore throat and rash. The pa-
tient usually has an intense headache (frontal or retro orbital) 
and someties develops photophobia, mental confusion may 
be evident. Pulmonary involvement manifested in most cas-
es by cough and chest pain and in a few cases by hemoptysis, 
is not uncommon.6

Hence present study has been undertaken to study the clini-
cal profile of patients with leptospirosis.

MATERIAL AND METHODS
Hospital based cross sectional study was conducted for the 
period of two years with sample size of 50 patients with fever.
Ethical issues: Institutional Ethics Committee permission 
was taken before the study initiation. All included patients 
were asked for an informed consent.
Collection of data: A pre designed pre tested semi structured 
questionnaire was used for collection of the data. Detailed 
history especially related to leptospirosis symptoms was col-
lected from each and every patient. 
Diagnosed patients with leptospirosis were included in the 
study. Those who do not consent for the study were not in-
cluded and patients with any serious complications or ad-
verse reactions were also not included in the present study.
Investigations: All patients underwent investigations like he-
moglobin, complete blood count and ESR.

STATISTICAL ANALYSIS 
The data was simply entered in the Microsoft Excel sheet 
and analyzed using percentages. The difference in the pro-
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portions was tested using the chi square test. The p value less 
than 0.5 was considered statistically significant.

RESULTS
In the present study, there were 38 males and 12 females and 
sex ration was 3.2:1.
It can be observed that maximum number of males i.e. 
31.6% were in the age group of 31-40 years followed by 21-
30 (26.3%), 41-50 (26.3%) and minimum were in the age 
group of below 20 years (5.3%).
Among females, the maximum 41.7% were in the age group 
of 31-40 years followed by 41-50 years (33.3%) and mini-
mum in the age group of below 20 years.
In the present study, the most common presenting symptoms 
were fever in 100%, followed by myalgia 44 patients (88%), 
vomiting 33 patients (66%), headache 30 patients (60%), ar-
thralgia 29 patients (58%), jaundice 27 patients (54%), and 
oliguria 16 patients (32%).
Most of the patients are seen with hepatomegaly i.e. 42 pa-
tients (84%), splenomegaly 29 patients (58%), icterus 25 pa-
tients (50%), sub conjunctival congestion 15 patients (30%) 
and pallor 14 patients (28%).
Among 50 patients, 7 patients (14%) developed hypoten-
sion. Systolic blood pressure was below 90 mmHg. Diastolic 
blood pressure was below 60 mmHg with cold and clammy 
peripheries. 3 patients (6%) developed acute respiratory dis-
tress syndrome.
Among 50 patients 2 patients (4%) developed congestive 
cardiac failure because of myocarditis. 2 patients (4%) de-
veloped altered sensorium.
In the present study out of 50 patients 22 patients (44%) had 
anemia with hemoglobin level below 11 gm%, 4 patients 
(8%) had hemoglobin level less than 7 gm%, 13 patients 
(26%) had hemoglobin level 7.1 – 10 gm%, 5 patients (10%) 
had hemoglobin level 10.1 to 11 gm%. Among 22 patients, 4 
patients received blood transfusion, 18 patients were treated 
through oral medication.
Out of 50 patients, 9 patients (18%) had leucopenia (total 
leucocyte count less than 4500) and 13 patients (26%) had 
leucocytosis (total leucocyte count more than 11500). In this 
study minimum total leucocyte count was 2600 and maxi-
mum was 20,000.
Out of 50 patients 26 patients (52%) had high ESR. In this 
study, highest ESR recorded was 140.

DISCUSSION
Since there is a steady increase in cases of leptospirosis the 
aim of the present study was to study the clinical profile of 

Age (years) Male Female Total
Number Percentage Number Percentage Number Percentage 

0-20 2 5.3 0 0 2 4
21-30 10 26.3 2 16.7 12 24
31-40 12 31.6 5 41.7 17 34
41-50 10 26.3 4 33.3 14 28
> 50 4 10.5 1 8.3 5 10
Total 38 100 12 100 50 100
X2 = 0.169, p < 0.833 (NS)

Table-1: Age and sex distribution of the study subjects

Symptom Present % P 
value

Inference

Fever 50 100 < 0.05 H.S.
Headache 30 60 < 0.05 S
Vomiting 33 66 < 0.05 S
Myalgia 44 88 < 0.05 H.S.
Arthralgia 29 58 < 0.05 S
Cough 7 14 > 0.05 N.S.
Breathlessness 3 6 > 0.05 N.S.
Jaundice 27 54 < 0.05 S
Oliguria 16 32 > 0.05 N.S.
Sub conjunctival 
hemorrhage

2 4 > 0.05 N.S.

Epistaxis 1 2 > 0.05 N.S.
Hematuria 2 4 > 0.05 N.S.
Bleeding gums 1 2 > 0.05 N.S.
Echymosis 1 2 > 0.05 N.S.
H.S. = Highly Significant, S = Significant, N.S. = Not Signifi-
cant
Table-2: Distribution of study subjects as per their symptoms

Signs Present % P value Inference
Pallor 14 28 > 0.05 N.S.
Icterus 25 50 < 0.05 H. S
Conjunctival con-
gestion

15 30 > 0.05 N. S

Cyanosis 3 6 > 0.05 N.S.
Hypotension 7 14 > 0.05 N. S
Hepatomegaly 42 84 < 0.05 H.S.
Splenomegaly 29 58 < 0.05 H.S.
ARDS 3 6 > 0.05 N. S
CCF 2 4 > 0.05 N.S.
Altered sensorium 2 4 > 0.05 N.S.
H.S. = Highly Significant, S = Significant, N.S. = Not Signifi-
cant

Table-3: Distribution of study subjects as per their clinical 
signs

Complication Present %
Anemia 22 44
Leucocytosis 13 26
Leucopaenia 9 18
High ESR 26 52
Table-4: Distribution of study subjects as per the hematologi-

cal observations

patients with leptospirosis. A total of 50 cases proved to be 
having leptospirosis by IgM leptospira antibody were ana-
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lyzed, admitted. 76% of the patients were males. Agricul-
turists and housewives were accounting for 88% of the total 
cases. A study done in Madras by Muthusethupathi MA et 
al7, which included 57 cases showed outdoor manual work-
ers accounted for 59%.
Increased incidence in men could be related to occupational 
exposure. All the patients had fever, 62% of the cases had 
fever duration less than one week. Even in Madras study7 
all patients had fever. Longest recorded duration of fever 
in this study was 30 days, which was seen in three cases. 
These patients had acute renal failure and low platelet count 
with elevated liver function tests (multi organ dys function). 
Jaundice was seen 54% of the cases. In Madras study7, 84% 
of cases had jaundice. In this study, 32% of the cases had 
oliguria, all of them had moderate to severe renal failure but 
total of 25 cases (50%) had acute renal failure. Of the 32% of 
the cases, who presented with oliguric renal failure, 10 cases 
(30%) required dialysis, reflecting oliguric renal failure as 
bad prognostic sign.
In most of the Western studies8-10, incidence of renal failure 
was from 80-90%. All the patients had normal renal func-
tions at the time of discharge. 88% of cases had myalgia at 
the time of admission. 58% had arthralgia at the time of ad-
mission. In the Madras study7 82% of the patients had myal-
gia. Most of the Western studies8-10 reported myalgia in 40-
80% of the patients.
66% of the cases had vomiting. In our study 4% of the cas-
es presented with altered sensorium. According to Madras 
study7 42% of the cases presented with altered sensorium.
Conjunctival suffusion was seen in 30% of the cases where-
as in Madras study7 11 (58%) of the cases had conjuncti-
val suffusion but Western studies show highest incidence of 
conjunctival suffusion ranging from 40-100%. Hypotension 
(systolic blood pressure less than 80 mmHg) was present in 
14% of the cases at the time of admission. Hepatomegaly 
was seen in 84% of the cases, splenomegaly was seen in 58% 
of the cases. A study done in USA in 1950 showed the inci-
dence of splenomegaly was seen in 15% and hepatomegaly 
to be 80%. 14% of the patients had bleeding tendencies and 
in all these patients platelet count was less than 50,000/mm3. 
In the Madras study7 26% of the cases had evidence of inter-
nal bleeding. In western studies8-10 the incidence of bleeding 
tendencies ranges from 7-10%.
Anemia was defined as hemoglobin level less than 11 gm% 
was seen in 44% of the cases. This could be due to nutritional 
deficiency or anemia which was present before admission. 
80% of cases had platelet count less than 150,000 of which 
2% had platelet count less than 20,000. 6% had platelet 
count less than 30,000. 30% of the cases in Madras study7 
had thrombocytopenia (< 50,000). Lowest platelet count re-
corded in this study was 15,000/mm3. 14% of the patients 
had bleeding tendencies and in all these patients platelet 
count was less than 50,000/mm3. 88% of the cases had ESR 
more than 20 in this study. Total count ranged from 2600 to 
20,000 but 26% of cases had total count more than 11,500. 
18% cases had total count of less than 4500.

CONCLUSION
Leptospirosis was more common in agriculturists. Males 

were more affected. Fever was the commonest symptom at 
presentation. Majority of the patients presented with myal-
gia, jaundice and headache. 14% of the patients presented 
with bleeding manifestation and 30% had conjunctival suf-
fusion.
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Management of Pertrochanteric Fractures with Proximal Femoral 
Nail and Comparison of Results with Dynamic Hip Screw
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Proximal Femoral Nail and Dynamic Hip 
Screw, both are the accepted implants for the internal fixation 
of Pertrochanteric fractures. Objectives of the research were 
to compare the results of proximal femoral nail and dynamic 
hip screw in terms of functional mobility of the patients and 
the results would also be compared in terms of operating time, 
peri-operative blood loss, radiological exposure, time to mo-
bilize with frame, wound infection and implant failure.
Material and Methods: A Randomized prospective study 
was conducted in the outdoor and emergency facilities of de-
partment of orthopaedics in a level II hospital. Patients who 
sustained closed fracture and are beyond 40 years of age were 
included in the study. Eligible candidates were admitted and 
randomized to group ‘A’ or ‘B’. Group ‘A’ patients were man-
aged by Proximal Femoral Nail and group ‘B’ were managed 
by Dynamic Hip Screw. Parker and Palmer mobility score be-
fore trauma and after 6 month follow-up period was noted.
Results: A total number of 61 patients were randomized to 
either PFN group (n=25) or DHS group (n=36). Our analysis 
shows that PFN group patients were significantly more mo-
bile than DHS group patients in terms of P and P score at 6 
month follow up ( 5.8 for PFN Vs 4.19 for DHS, p<0.001). 
The patients with unstable fracture benefited greatly with PFN 
by gaining higher P and P score over DHS group (5.46 for 
PFN Vs 3.50 for DHS, p<0.001).
Conclusion: Proximal femoral nail gives early and greater ex-
tent of mobility to the patients.

Keywords: PFN, DHS, P and P Score.

INTRODUCTION
Old, osteoporotic, frail patients are more prone for fractures 
around trochanter.1 This population demands early mobiliza-
tion to prevent the complications of prolonged immobility. 
Proximal Femoral Nail and Dynamic Hip Screw, both are the 
accepted implants for the internal fixation of Pertrochanter-
ic fractures. Hip is a principal weight bearing joint and any 
alteration in the biomechanical property of of the hip largely 
affects the individual’s functional status. 
In a developing country like India the problem of lost to 
follow-up up cases in a usual problem. But in Recent years 
the development of information technology has helped the 
people to get connected with mobile phones easily. Palker 
and Palmer Mobility score has an added advantage to get 
calculated over telephonic conversation with the patient. It 
is rationale to state that if underlying fracture behaviour and 
biomechanics is good, the patient’s functional status will be 
accordingly manifested.
We therefore conducted this study to compare the functional 
mobility of the Per-trochanteric fracture patients managed 
with proximal femoral nail and dynamic hip screw.

MATERIAL AND METHODS
This randomized controlled trial was conducted at teaching 
hospital of north India from Oct- 2013 to Oct-2015. The 
Study protocol was cleared by institutional ethical commit-
tee and informed consent from patient and one of the fami-
ly members was taken before enrollment. Total numbers of 
69 closed Pertrochanteric fractures without sub-trochanteric 
extension were primarily included in the study of which 8 
patients were lost to follow-up. Total number of male pa-
tients was 39 and female were 22.The mean age in years of 
PFN patients was 55.64 years and in the DHS group was 
55.81 years. All fractures were classified according to AO/
OTA Classification system and labeled as stable or unstable 
according to the criteria.

Criterion for fracture unstability
1. All Type 31-A3 fractures.
2. Type 31A-2 Fracture with Large posterio-medial frag-

ment
There are total 31 unstable fractures of which 13 are in the 
PFN and 18 are in DHS group. All patients were ambulant 
before injury (P and P score 6-8: Table-1) and their pre-op-
erative morbidity was assessed by ASA score (most of the 
patients belonging to ASA score 2). All patients were treated 
within 7 days of fracture. 

American Society of Anesthesiologists grading (ASA 
Score) 
1. A normal healthy patient 
2. A patient with mild systemic disease (that does not limit 

activity) 
3. A patient with severe systemic disease (limits activity, 

but not incapacitating) 
4. A patient with severe systemic disease that is a constant 

threat to life 
5. A moribund patient who is not expected to survive with 

or without the operation 
6. A declared brain-dead patient whose organs are being 

removed for donor purposes. 
(It is suffixed with 'E' in the emergency setting.)
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After informed consent, patients were allocated a sequential 
study number and were randomized by computer to be treat-
ed either with a PFN or DHS. For each patient both implants 
was arranged. It was only after closed reduction, prepping 
and draping of the patient by operating surgeon, final deci-
sion for implant was made according to computer randomi-
zation. Group ‘1’ received proximal femoral nail and Group 
‘2’ received dynamic hip screw.

Operative procedure
Fracture reduction was obtained under image intensifier over 
fracture table by simple traction and internal or external rota-
tion according to the fracture geometry.. For DHS, a straight 
lateral incision was used and vastus lateralis reflected. Guide 
was inserted into the femoral neck and head using the appro-
priate angle guide. The lag screw was then inserted to within 
1 cm of the sub-chondral bone after reaming and tapping. 
A four hole side-plate was placed over the Lag screw. Then 
side-plate was impacted and fixed with screws against the 
lateral cortex of the proximal femur. 
PFN was introduced through 1 to 2 cm incision made ap-
proximately 2 cm proximal to the tip of the greater trochant-
er. The entry point over trochanter tip is made and medullary 
canal was opened. Reaming was done over ball-tipped guide 
wire with flexible reamer and entry point enlarged with 13 
mm reamer to accommodate the proximal part of PFN. Then 
appropriate size proximal femoral nail assembled with its 
corresponding Zig attachment was inserted by hand with 
Rocking motion into the proximal femur. With the help of 
proximal zig, guide wire was placed into femoral neck and 
head over 8.5 mm slot within 5mm of inferior calcar and 
upto 1 cm beneath the sub-chondral bone. After reaming 
with 8.5mm reamer and tapping the lag screw was placed. 
Then proximal 6.5 mm lag screw was placed in same manner 
into femoral neck and head and placed approximately 2 cm 
below to sub- chondral bone. Position of nail was confirmed 
on both AP and lateral view. Intra-operative variables were 
recorded (Table-2).

Post Operative Protocol
Quadriceps strengthening exercises were encouraged from 
the first post operative day. Stitches were removed on 10 
post operative day. Partial weight bearing ambulation using 
a frame was permitted after seven days. Patients were fol-
lowed-up after 6 weeks, 3 months and 6 months. At each 
visit their Parker and Palmer mobility score was recorded. 

Any complication was noted and recorded in their data sheet. 
After the first visit they were told for taking partial to full 
weight bearing as they can tolerate. All patients were told 
and informed about telephonic conversation for their mobil-
ity scoring.

STATISTICAL ANALYSIS
Results were analyzed using software STATA version 11.0. 
Categorical variables were compared with chi square test 
and student t test was used for discrete and continuous varia-
bles. p value of <0.05 was considered significant.

RESULTS
Of the 61 patients available for follow-up, 25 patients have 
received PFN and 36 patients were fixed with DHS. The base 
line characteristics are given in the Table-3.
Primary Outcome: There was significant increase in func-
tional mobility of PFN group in terms of P and P score at 6 
month follow-up (5.8 for PFN Vs 4.19 for DHS, p<0.05). 
The patients with unstable fracture benefited greatly with 
PFN by gaining higher P and P score over DHS group (5.46 
for PFN Vs 3.50 for DHS, p<0.001).
Secondary Outcomes: Mean operating time was greater in 
PFN group (60 min) as compared to DHS group (45.3 min). 
Radiation exposure was also greater for PFN group (102.03 
no. of C-arm exposures) as compared to DHS group (53.78 
exposures). Perioperative blood loss was more in DHS group 
(159.03 ml) as compared to PFN group (70.52 ml). PFN 
group patients were mobilized earlier with help of frame 
(8.84 days) as compared to DHS group patients (14.42 days).
Complications: there is one case of infection in PFN group 
and 3 cases in DHS group. In terms of implant failure there is 
one case of screw cut-out in DHS group. All patients in PFN 
group have intact implants at 6 month follow-up.

DISCUSSION
Dynamic hip screw is an accepted internal fixation device for 
trochanteric fractures.5 But the Problems of implant failure 
like screw cut out; excess collapse at fracture site and chanc-
es of varus malunion is a concern with this devise especially 
in unstable fractures.6 Up to 50% of failure rate is reported in 
some studies with this devise.7 DHS is also associated with 
significant blood loss4 which may be a limiting factor in el-
derly high risk patients. Again it is implanted through a large 

No problem With aids With help from another person Unable to perform
Able to get about the house  3 2 1 0
able to get out of the house 3 2 1 0
Able to go shopping 3 2 1 0

Table-1: Parker and Palmer mobility score (0 to 9)

Operating time This was calculated from time of skin incision to skin closure. 
Peri-operative blood loss This was calculated by adding the volume of blood on mops and in suction jar then subtracting the vol-

ume of normal saline used for washing of wound.
Radiological exposure Total numbers of shoots taken by C- arm during operative procedure.
Wound infection Diagnosed when there is persistent discharge from stitch site and showed positive evidence on culture.
Implant failure If there is screw cut-out or proximal screw migration in PFN.

Table-2: Intra-operative Variables
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Figure-1: X-ray left hip antero-posterior view, (a) Trochanteric 
fractures (A1/AO classification) left femur. (b)Postoperative radio-
graph showing fracture well fixed with dynamic hip screw

Figure-2: X-ray left hip antero-posterior view, (a) Trochanteric 
fractures (A3/AO classification) left femur(reverse oblique). (b) 
Postoperative radiograph showing fracture well fixed with proxi-
mal femoral nail

Figure-3: Orthopaedic Trauma Association (OTA) alphanumer-
ic fracture classification, intertrochanteric hip fractures comprise 
Type 31A. These fractures are divided into three groups, and each 
group is further divided into subgroups based on obliquity of the 
fracture line and degree of comminution.Type 31A1. fractures are 
simple (two-part) fractures, with the typical oblique fracture line 
extending from the greater trochanter to the medial cortex; the later-
al cortex of the greater trochanter remains intact. Type 31A2. frac-
tures are comminuted with a postero-medial fragment; the lateral 
cortex of the greater trochanter, however, remains intact. Fractures 
in this group are generally unstable, depending on the size of the 
medial fragment. Type 31A3. fractures are those in which the frac-
ture line extends across both the medial and lateral cortices; this 
group includes the reverse obliquity pattern.

Variable PFN Group DHS Group p- Value
Mean age (Yrs) 55.64 55.81 >0.5
Patients with Unstable Fracture 13 18
Side affected (Rt.) 10 23
Mean time to mobilize with Frame (In days) 8.84 14.42 <0.001
Mean Operating Time(In min.) 60 45.3 <0.001
Mean no. of Radiation Exposure 194.44 92.28 <0.001
Mean Peri-Operative blood loss(In mL) 70.52 154.03 <0.001
P and P 
Score 

Before Trauma 6.64 6.28 >0.1
At 6 Month Follow-up 5.8 4.19 <0.001

6 Month P and P 
 Score 

In Stable Fracture 6.17 5.90 >0.05
In Unstable Fracture 5.46 3.50 <0.001

Complications
(No. Of Patients) 

Infection 1 3
Implant Failure 0 1

Table-3: Base line characteristics

incision. Thus the problem of greater soft tissue insult and 
subsequent infection cannot be underestimated in developing 
countries like India where malnutrition is not uncommon.
Proximal femoral nail utilizes closed reduction technique 
and small incision away from fracture site without affect-
ing fracture biology. Thus the chances of union and faster 
recovery may be anticipated theoretically. Less intra-opera-
tive blood loss is the noted advantage due to small incision.8 
Post operatively faster recovery may give the confidence to 
patients and this can be responsible for their early9 and great-
er extent of mobilisation.10 Some studies support superiority 
of dynamic hip screw over intra-medullary design.11,12 But 
recently evidence-based review of literature showed that 
neither plate/screw fixation nor intramedullary devices are 
superior for stable fractures. Unstable fractures theoretically 
would benefit from intramedullary devices, but insufficient 
evidence to support recommendation.13 Unstable fractures 

can do better with proximal femoral nail when proper re-
duction and careful surgical technique is used.14,3 In lieu of 
inconclusive results, another study comparing DHS and PFN 
in pertrochanteric fractures has its importance.
Keeping in mind the hip biomechanics and theoretical supe-
riority of intra-medullary design over extra-medullary im-
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plants we conducted our study using proximal femoral nail 
and Dynamic hip screw. With the ease of recording Parker 
and Palmer mobility score which can be taken by telephonic 
conversation, this study has an added advantage over others. 
In our country where follow-up is difficult to maintain, this 
type of scoring method is quite helpful. For stable fractures 
both devices can do better but in unstable fractures, results 
of Proximal femoral nail is enthusiastic over Dynamic hip 
screw. Since the chance of radiation exposure is high (almost 
double) in PFN, it should be better avoided in younger pop-
ulation. Less operating time with DHS may gain attraction 
especially in high risk patients, the other variables like early 
mobilization, better P and P score, less intra-operative blood 
loss and decreased chances of implant failure can do wonder 
for the patients fixed with PFN.

CONCLUSION
We concluded that Proximal femoral nail is an effective 
intramedullary device for management of unstable pertro-
chanteric fractures. It provides an early and greater extent 
of mobility to the patients. Furthermore, there are several 
limitations to our study. Dual-energy X-ray absorptiometry 
(DEXA) measurements to quantify bone mineral density 
(BMD) were not performed. The status of osteoporosis in the 
two groups will probably be required for definitive assess-
ment. While there are numerous operative devices for treat-
ment of pertrochanteric fractures, none of them are totally 
free of complications. Therefore, careful surgical technique 
and optimum reduction is most important.
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Non Tribals
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ABSTRACT

Introduction: There is varying degree of dilatation of mater-
nal pelvicalyceal system during different stages of pregnancy. 
The extent of dilatation depends on the gestational age as well 
as parity. These changes are more evident on the right side 
than on the left side. This study was done to see whether there 
is any difference in the degree of hydronephrosis in tribal and 
non tribal group.
Material and methods: This study was carried out in Chan-
drama Imaging and Health Care at Ranchi between Novem-
ber 2014 to September 2015. A total of sixty pregnant women 
(thirty each of tribal and non tribal group) were studied.
Result: In the tribal group at 36 weeks 25 patients had hy-
dronehrosis in right kidney while 7 patients had hydrone-
phrosis in left kidney. In the non tribal group at 36 weeks 25 
patients had hydronehrosis in right kidney while 10 patients 
had hydronephrosis in left kidney. Hydronephrosis completely 
resolved in all patients at 6 weeks pospartum.
Conclusion: This study shows that there is varying degree of 
hydronephrosis during pregnancy which is more marked on 
the right side. The difference in the degree of hydronephrosis 
between tribal and non tribal groups is not significant.

Keywords: Pelvicalyceal system, ureter, gravid uterus, primi-
garvida.

INTRODUCTION
There is varying degree of dilatation of maternal pelvical-
yceal system during different stages of pregnancy. These 
changes are more evident on the right side than on the left 
side. Exact cause is not known but a number of factors have 
been suggested to have a role in dilatation of pelvicalyceal 
system during pregnancy. These are:
a)  Hormonal factors1,2: Progesterone causes relaxation of 

ureteric smooth muscle.
b)  Obstructive factors3: Compression of ureter between en-

larged uterus and bones of pelvic inlet. Hydronephrot-
ic changes are more marked in the right side is due to 
obliquity of uterine axis. The less obstructive changes 
seen in the left kidney and ureter is due to cushioning of 
the left pelvic ureter at the inlet by sigmoid colon inter-
posed between ureter and uterus.

c)  Dilated iliac vessels4: Enlarging uterus compress iliac 
vessels resulting in their dilatation. Dilated iliac vessels 
may compress ureters resulting in dilataion of pelvical-
yceal system.

d)  Hydronephrosis during pregnancy is more marked in 
primigravida than multigravida possibly because of 
more lax musculature in multigravida.

With ultrasound there are no known harmful effects to moth-
er or fetus. So repeated examinations of maternal kidneys 
can be done for serial follow up. Moreover the two kidneys 

can be compared for any difference in the degree of hydro-
nephrosis.4-5

In many diseases, considerable difference in the incidence 
has been observed among different racial groups. Ranchi is 
a town of mixed population having a fair population of both 
tribal and non tribal population. Thus in Ranchi a compar-
ative study between tribals and non tribals could be easily 
done. This study was done to see whether there is any differ-
ence in the degree of hydronephrosis in tribal and non tribal 
group.

MATERIAL AND METHODS
This study was carried out in Chandrama Imaging and Health 
Care at Ranchi between November 2014 to September 2015. 
A total of sixty pregnant women (thirty each of tribal and non 
tribal group) were studied.

Selection Criteria:
a)  Only primigravida were selected.
b)  There should be no previous history suggestive of renal 

disease.
c)  Whenever possible they were recruited before the end of 

first trimester.
d)  Each case gave informed consent to undergo monthly 

nephrosonography during pregnancy and in puerperium.
Equipment: The nephrosonograms were obtained using a 
G-50 Siemens model real time sector scanner and a 3.5 MHz 
transducer. A water soluble gel was used to facilitate conduc-
tivity of ultrasound waves. 
Frequency of scans: Nephrosonography was performed as 
near as possible to 12, 28 and 36 weeks of gestation, as well 
as 48 hours and 6 weeks after delivery.
Assessment of renal tract dilatation5,6: the degree of renal 
tract dilatation was divided into four categories:
Grade 1:  No change: Absence of visible urine in the renal 

pelvis in both the longitudinal plane or transverse 
planes.

Grade 2:  Urinary stasis: slight separation of renal pelvis 
seen on longitudinal plane or transverse plane or 
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both.
Grade 3:  Hydronephrosis: Marked dilatation of the renal 

pelvis with wide separation of renal pelvis in lon-
gitudinal and transverse planes.

Grade 4:  Hydronephrosis with calyceal clubbing: Dilatation 
of renal pelvis to a degree to cause filling and club-
bing of major and minor calyces.

Renal function tests: Base line blood urea and serum creati-
nine were done in all patients. Repeat tests were done only 
in those cases which showed hydronephrosis. The tests were 
repeated at the time of nephrosonography. 

STATISTICAL ANALYSIS
SPSS version 21 was used to generate tables. Descriptive 
statistics were used to infer results.

RESULT
The tribal group had more cases in lower age group. 44% of 
cases were less than 20yrs of age while in non tribal group 
16% were less than 20 yrs. Most of the tribal cases were from 
rural area(64%) while in non tribal group 48% of patients 
were from rural area.
The findings of both the right and the left kidneys for both 

groups were recorded separately and compared for any sig-
nificant difference between tribal and non tribal groups. The 
difference between pelvicalyceal dilatation of the right and 
left kidneys were compared within each group separately. 
Any association of degree of hydronephrosis and alteration 
in renal function test was also analysed. 
In the tribal group at 36 weeks 25 patients had hydronehro-
sis (grade 3 and 4) in right kidney while 7 patients had hy-
dronephrosis (grade 3 and 4) in left kidney. Hydronephrosis 
completely resolved in all patients at 6 weeks pospartum. 
(Table 1 and 2)
In the non tribal group at 36 weeks 25 patients had hy-
dronehrosis (grade 3 and 4) in right kidney while 10 patients 
had hydronephrosis (grade 3 and 4) in left kidney. Hydro-
nephrosis completely resolved in all patients at 6 weeks po-
spartum. (Table 3 and 4)

DISCUSSION
The present study shows that there is varying degree of 
hydronephrosis during pregnancy. Ultrasonographic study 
of pelvicalyceal system during pregnancy was done in the 
past by many workers including A.M. Fried5, S.L. Peake et 
al7, K.A Cietak and J.R Newton.8 K.A Cietak and J.R New-

Gestation (weeks) No change Stasis Hydronephrosis Hydronephrosis with clubbing
12 23(76.66%) 7(23.33%) 0(0.0%) 0(0.0%)
16 15(50%) 13(43.33%) 2(6.66%) 0(0.0%)
20 6(20%) 21(70%) 3(10%) 0(0.0%)
24 3(10%) 11(36.66%) 12(40%) 1(3.3%)
28 2(6.66%) 8(26.66%) 11(36.66%) 9(30%)
32 2(6.66%) 7(23.33%) 10(33.33%) 11(36.66%)
36 1(3.33%) 6(20.00%) 9(30.1%) 14(46.66%)
48 hrs postpartum 5(16.66%) 13(43.33%) 5(16.66%) 7(23.33%)
6 weeks postpartum 11(36.66%) 19(63.33%) 0(0.0%) 0(0.0%)

Table-1: Changes in the right kidney in tribal group during pregnancy

Gestation(weeks) No change Stasis Hydronephrosis Hydronephrosis with clubbing
12 25(83.33%) 5(16.66%) 0(0.0%) 0(0.0%)
16 23(76.66%) 7(23.33%) 0(0.0%) 0(0.0%)
20 14(46.66%) 16(53.33%) 0(0.0%) 0(0.0%)
24 14(46.66%) 12(40%) 4(13.33%) 0(0.0%)
28 7(23.33%) 18(60%) 4(13.33%) 1(3.33%)
32 3(10%) 19(63.33%) 5(16.66%) 3(10.00%)
36 3(10%) 20(66.66%) 4(13.33%) 3(10.00%)
48 hrs postpartum 6(20%) 21(70%) 1(3.33%) 2(6.66%)
6 weeks postpartum 19(63.33%) 11(36.66%) 0(0.0%) 0(0.0%)

Table-2: Changes in left kidney in the tribal group during pregnancy.

Gestation(weeks) No change Stasis Hydronephrosis Hydronephrosis with clubbing
12 23(76.66%) 7(23.33%) 0(0.0%) 0(0.0%)
16 16(53.33%) 12(40%) 2(6.66%) 0(0.0%)
20 4(13.33%) 21(70%) 5(16.66%) 0(0.0%)
24 3(10%) 14(46.66%) 11(36.66%) 2(6.66%)
28 2(6.66%) 7(23.33%) 12(40.00%) 9(30%)
32 2(6.66%) 4(13.33%) 11(36.66%) 13(43.33%)
36 2(6.66%) 3(10.00%) 10(33.33%) 15(50%)
48 hrs postpartum 4(13.33%) 14(46.66%) 4(13.33%) 8(26.66%)
6 weeks postpartum 14(46.66%) 16(53.33%) 0(0.0%) 0(0.0%)

Table-3: Changes in the right kidney in non tribal group during pregnancy
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Gestation(weeks) No change Stasis Hydronephrosis Hydronephrosis with clubbing
12 25(83.33%) 5(16.66%) 0(0.0%) 0(0.0%)
16 22(73.33%) 8(26.66%) 0(0.0%) 0(0.0%)
20 12(40%) 18(60%) 0(0.0%) 0(0.0%)
24 13(43.33%) 13(43.33%) 4(13.33%) 0(0.0%)
28 4(13.33%) 18(60%) 6(20.00%) 2(6.66%)
32 2(6.66%) 19(63.33%) 5(16.66%) 4(13.33%)
36 2(6.66%) 18(60.00%) 6(20.00%) 4(13.33%)
48 hrs postpartum 11(36.66%) 16(53.33%) 1(2.22%) 2(6.66%)
6 weeks postpartum 18(60%) 12(40%) 0(0.0%) 0(0.0%)

 Table-4: Changes in the left kidney in non tribal group during pregnancy

ton8 had done a longitudinal study of pelvicalyceal system 
changes during pregnancy which showed a similar result. 
This study shows that degree of hydronephrosis increases 
with increasing gestational age and hydronphrosis regresses 
rapidly after delivery which suggest the importance of uter-
ine compression in causing hydronephrosis, indicating com-
pression by gravid uterus as a major cause of hydronephrosis 
during pregnancy. R.A Rubi and N. L Sala9 also suggested 
compression by gravid uterus as a major cause of hydrone-
phrosis during pregnancy. 
Hydronephrosis is more marked on the right side. The rea-
son may be dextrorotation of enlarged gravid uterus or com-
pression by the engorged ovarian veins or iliac vessels. D.W 
Warrell10 suggested that differences between right and left 
sides may be explained by pressure from right ovarian vein 
which crosses the ureter while on the left side the ovarian 
vein runs parallel to ureter. 
All patients selected for this study were primigravida, as 
some of the previous studies have shown the effect of parity 
on the degree of hydronephrosis. C.S Dawn (textbook of ob-
stetrics and neonatology)11 stated that hydronephrosis during 
pregnancy is little more pronounced in primigravida than in 
multigravida.
In addition this study also compared the degree of dilatation 
of pelvicalyceal system during pregnancy between tribal and 
non tribal population of Ranchi.

CONCLUSION
This study clearly shows that there is varying degree of hy-
dronephrosis during pregnancy which is more marked on the 
right side. The degree of hydronephrosis depends on gesta-
tional age. The difference in the degree of hydronephrosis 
between tribal and non tribal groups is not significant.
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ABSTRACT

Introduction: General practitioners serve as gatekeepers for 
specialist psychiatric care in Kashmir. A good number of pa-
tients seek emergency psychiatric consultation in Kashmir. 
Medicos posted in ‘General Casualty’ may not be efficient 
enough to handle psychiatric cases because of limited training 
in this subject and lack of specialized support. Also, psychi-
atric patients may not be easy to deal with as these patients 
are often uncooperative or aggressive and present with a wide 
variety of symptoms which are often difficult to diagnose by 
‘non psychiatrists’. 
Material and Method: This was a descriptive study which 
was carried out for a duration of one month at Emergency 
Psychiatric Unit of Government Medical College, Srinagar. 
Sociodemographic variables and other relevant clinical data 
was recorded in a semi structured proforma. Patients were di-
agnosed on the basis of text revision of the fourth edition of 
Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV-TR).
Results: Most of the patients were females (60.8%) belonged 
to age group 16-30 years (62%), married (62.86%), were from 
urban area (62.45%), nuclear families (74%), educated upto 
graduation (40.25%) and from ‘Above Poverty Line’ class 
(83.60%). Conversion disorder was the commonest emergen-
cy psychiatry problem (29.5%) followed by anxiety disorders 
(12.9%). Loss of consciousness (21.58%) and unexplained 
breathing problem (13.2%) were the commonest clinical pres-
entations.
Conclusion: Emergency psychiatric services are sought for a 
wide variety of symptoms. Medicos posted in casualty need to 
have a basic understanding of psychiatric disorders for their 
proper referral and better management.

Keywords: Psychiatric Consultation, Conversion disorder, 
unexplained breathing problem

INTRODUCTION
Emergency service is a vital component of and is the gate-
way to different departments of a general hospital facility.1 
Currently, focus is being laid on Emergency Psychiatric ser-
vices throughout the world.2 Psychiatric emergency unit has 
become the primary entry point for patients having multiple 
problems (physical or Psychiatric).3 Emergency psychiatry 
department is consulted by patients having either mental 
disorders or physical illnesses. American data has shown a 
greater increase in patients visiting emergency psychiatric 
disorders in the last decades probably owing to de institu-
tionalisation movement.4 Evaluation and management of pa-
tients visiting psychiatric emergency is frequently different 
from patients visiting OPDs, in view of the fact that con-
sultations are sought for a wide variety of clinical variables 
ranging from side effects of medications to different psycho-
logical stressors.2 

Psychiatric emergency is an acute disturbance of thought, 
mood, behavior and social relationship that requires an im-
mediate intervention as defined by patient, family or the com-
munity.5 Inattention to psychiatric emergency may endanger 
patient including people around him as well as increase the 
risk of damage to property, thus demanding a prompt inter-
vention from the service providers.6 
The Emergency Psychiatry Unit of Government Medical 
College Srinagar being located adjacent to general emergen-
cy Unit frequently receives patients in crisis, many a times 
with underlying medical illness. This unit is located in a Ter-
tiary Care General Hospital (Sri Maharaja Hari Singh Hospi-
tal, Srinagar), catering to whole Kashmir valley, Ladakh and 
parts of Jammu region comprising a population more than 8 
million.7 This study was done to study the profile of patients 
attending this Emergency Psychiatry Unit.

MATERIAL AND METHODS
The study was carried out at Emergency Psychiatry Unit 
of Government Medical College Srinagar, Kashmir, India 
which is supervised by Department of Psychiatry. The study 
was carried out from 15th Dec 2016 to 15th Jan 2016. The 
patients were included irrespective of the diagnosis of any 
organic disorder, age, sex or mental retardation. Immediate 
symptom/clinical variable was also recorded. Sociodemo-
graphic variables were recorded in a semi-structured profor-
ma developed in the Department. Socio economic status was 
assessed by possession of ‘Ration Card’ issued by Depart-
ment of Consumer Affairs and Public Distribution, Jammu 
and Kashmir Government. Psychiatric diagnoses for axis I 
and II were made according to the text revision of the fourth 
edition of Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-IV-TR).8 Patients with physical illnesses were 
referred to the respective units and the diagnosis thereof was 
recorded. All the diagnosis were reported as per DSM Multi 
Axis System. 

STATISTICAL ANALYSIS
The data was tabulated, categorized and appropriate statis-
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tically analysis ( like Chi Square test) was done wherever 
needed using SPSS version,20. Difference was taken signifi-
cant at P value of less than 0.05.

RESULTS
Sociodemographic variables
 Most of the patients were young belonging to the age group 
of 16-30 years and 31- 45 years, together these groups com-
prising more than 81%. Less than 5% patients belonged to the 
age group of less than 15 years. Most of the patients attending 
emergency psychiatry unit were females (60.8% females vs 
39.2% males). Patients from urban background more often 
visit the emergency psychiatry unit (62.45%). 62.45% pa-
tients belonged to nuclear family. More number of patients 
were from the married group (62.86%). Other important char-
acteristics of the sample population are given in table 1.

Axis I and II psychiatric diagnoses
Maximum diagnoses were on Axis I and Axis II, together 
comprising more than 68%. The diagnosis were usually clin-
ical corresponding the nearest possible DSM IV TR diagno-
sis. Single largest psychiatric diagnosis was conversion dis-
order (29.5%). It was a clinical diagnosis for such conversion 
patients where no obvious medical or psychiatric diagnosis 
was found at the time of assessment. Depressive disorders 
comprised 18% and bipolar affective disorders were seen in 
4% of patients. Other diagnosis included anxiety disorders 
(12.9%), substance related disorders (9.3%) and psychotic 
disorders (3.1%).More than 10% patients presented with sui-
cidal attempts/ thoughts/self harm. 3% of the patients attend-
ing emergency psychiatry had personality disorder and 1% 
of the patients had associated mental retardation. [Table 2]

Axis III diagnosis (general medical condition)
25% patients presented in psychiatry emergency with coex-

istent medical illness. Patients having disorders of digestive 
system, metabolic system and nervous system predominated 
the list; comprising 9.33%, 8.7%, and 4.6% respectively.
About 13% patients attending the emergency psychiatry unit 
could not be assigned either a medical or a psychiatric diag-
nosis at the time or presenting in the unit.[Table 2]

Immediate clinical variables
Patients presented with varied complaints, commonest be-
ing loss of consciousness (21.58%), breathing problems 
(13.2%), pain symptoms (9.75%) and panic attacks (7.05%). 
[Table 3]

DISCUSSION
Emergency psychiatry unit is increasingly becoming the first 
contact service in general hospital unit and in consultation 
liaison psychiatry. As mental health problems are increasing 
day by day, the emergency psychiatry services deserve a due 
consideration.9 Association with other illnesses, magnitude 
of their severity and prompt intervention call for importance 
of Emergency psychiatric services.6 In the Casualty Depart-
ment, recognition of psychiatric services is often complicat-
ed by the frequency of physical associations. 
In our study young adult female patients have been the chief 
service users. There have been similar observations by Allen 
et al who found that population less than 40 years predomi-
nated among the service users in these units.5 Moreover our 
population is predominantly young owing to the demograph-
ics in this part of the world.7 In our study we found that most 
of the patients were from urban area. Although it is contrary 
to the population demographics, it could be because of the 
easy accessibility of urban residents to our hospital. More-
over, the emergencies in rural areas come in general units 
after being catered at peripheral emergency units. Nuclear 
families frequently visit the services which was observed by 

Characteristics Variable Frequency(%) Chi square P value
Sex Male 189(39.2%) 22.4  < 0.01

Females 293(60.8%)
Age (yrs) <15 22(4.56%) 438.69  < 0.01

16-30 276(57.26%)
31-45 117(24.28%)
46-60 46(9.54%)
>61 21(4.36)

Domicile Rural 181(37.55%) 29.87 < 0.01
Urban 301(62.45%)

Marital status Married 303(62.86%) 31.9 < 0.01
Unmarried/ divorced/widowed 179(37.14%)

Occupation Unemployed 249(51.66%) 74.8 < 0.01
Employed 129(26.76%)
Student 104(21.58%)

Education Illiterate 97(20.12%) 62.18 < 0.01
Upto Middle 109(22.62%)
Upto Graduate 194(40.25%)
Above graduate and Others 82(17.01%)

Family type Nuclear 301(62.45%) 28.98 < 0.01
Joint 181(37.55%)

Socioeconomic Status Above Poverty Line 403(83.60%) 217.9 < 0.01
Below Poverty Line 79(16.40%)

Table-1: Sociodemographic variables of the sample
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other researchers as well. It also reflects the vulnerability of 
nuclear families towards psychiatric emergency.2,5,6

The diagnosis of patients attending psychiatric emergency 
units has varied from researcher to researcher. Substance-re-
lated problems and psychotic disorders predominated over 
somatoform, anxiety and neurotic disorders as observed by 
Kropp.10 Similarly more than thirty percent had substance 
related disorders in a study by Breslow et al.11 Contrary to 
this, behavioral problems predominated in another study.6 In 
our study the main diagnostic groups were conversion disor-
der, mood disorders, anxiety disorder and suicidal behavior 
whereas personality disorders, psychotic disorders and men-
tal retardation were least represented. Similar results have 
been observed by other researchers in Indian subcontinent.2,6 
Pertinent to note is that the representation here is not an indi-
cator of the prevalence of these disorders in the general pop-
ulation. The utilization of emergency services is governed 

by the demographics, symptom profile, accessibility, stigma, 
social and cultural restrains.12

Twenty five percent patients had a coexistent physical di-
agnosis with or without a psychiatric diagnosis. This re-
flects the existence of a close interlinking pathophysiolog-
ical mechanism leading to most modern lifestyle illnesses 
with symptoms both in physical and psychological domains. 
However, the presentation of physical disorders in the emer-
gency psychiatry unit could also be due to over-sensitivity or 
inadequate knowledge about mental illness in the non-psy-
chiatric medical professionals.13

Conversion symptoms including loss of consciousness, 
pseudo-seizure and loss of an organ function predominat-
ed the symptom list. Since most presentations to psychiatry 
emergency are ‘cry for help’, these symptoms predominate 
in view of acceptance of the seriousness of these symptoms 
along with the requisite gain.14 Similar results have been 
seen in another Indian study.2 Thirteen percent presenters 
could not be assigned a diagnosis. This is because the emer-
gency setup demands a prompt action and quick results and 
it is not possible to use a diagnostic tool in the emergency 
setup.15 This limitation could be overcome by engaging more 
manpower and conducting more prospective research.

CONCLUSION
We conclude that emergency psychiatric consultation is 
sought both for mental and physical disorders. The pre-
dominant population is from nuclear families being young 
females. Conversion symptoms are frequently encountered 
by the emergency psychiatry staff. More prospective studies 
need to be carried out to study this area.

REFERENCES
1. Stefan S. Emergency Department Assessment of Psy-

chiatric Patients: Reducing Inappropriate Inpatient Ad-

Lossofconsciousness 104(21.58%)
Seizure/pseudoseizure 31(6.43%)
Suicidal/homicidalbehavior 37(7.67%)
Unexplainedbreathingproblem 64(13.2%)
Intoxication/drugoverdose/substancewith-
drawal

27(5.6%)

Suddenlossofspeech 32(6.63%)
Confusionalbehavior 14(2.9%)
Fearfulness 32(6.63%)
Disinhibitedbehaviorirrelevant/abusive/exces-
sivetalk

28(5.80%)

Severeanxiety/panicattack 34(7.05%)
Generalizedweakness/hemiparesisothers 32(6.6%)
Painabdomen,chestpain,headacheetc. 47(9.75%)
*More than one diagnosis/ immediate clinical variable were 
present in some patients.

Table-3: Immediateclinicalvariables*

Axis I (307) Conversion Disorder 142 (29.5%)
Anxiety disorders 62 (12.9%)
Bipolar Affective disorder 22 (4.6%)
Unipolar mood disorder 88 (18.2%)
Substance related disorder 45 (9.33%)
Schizophrenia and other psychosis 15 (3.11%)
Suicide/ deliberate self-harm 52 (10.78%)
Others 10 (2.07%)

Axis II (25) Personality disorders 18 (3.73%)
Mental retardation 7 (1.4%)

Axis III (122) Central Nervous system 22 (4.6%)
Digestive system 45 (9.33%)

Metabolic/endocrine 42 (8.7%)

Cardio-vascular system 21 (4.36%)

Skin/musculo-skeletal 12 (2%)
Infection/malignancy 9 (1.86%)

Respiratory system 05 (1.03%)
Gynae/obstetrical 16 (3.3%)

No Diagnosis / Diagnosis not conclusive 63 (13.07%)
*More than one diagnosis/ immediate clinical variable were present in some patients.

Table-2: Clinical diagnosis*



Dar et al. Psychiatric Consultation in Emergency Department

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

839

missions. CME/CE. August 1, 2006. Available at www.
medscape.com/viewprogram/5768. CME@ medscape.
net or CME@webmd.net. (electronic media)

2. Kumar A, Kakati AK, Nath K, Das S. Psychiatric con-
sultation in out-of-hours casualty/emergency depart-
ment. Dysphrenia. 2012;3:149-52.

3. Gerson S, Bassuk EL. Psychiatric emergencies: An 
overview. The American Journal of Psychiatry. 1980; 
37:1-11.

4. American College of Emergency Physicians. Emer-
gency Departments See Dramatic Increase in People 
with Mental Illness - Emergency Physicians Cite State 
Health Care Budget Cuts as Root of Problem. April 
27, 2004. Available at http://www. acep.org/webportal/
Newsroom/NR/general/2004/ Emergency. 

5. Allen MH, Forster P, Zealberg J, Currier G. Ameri-
can Psychiatric Association Task Force on Psychiatric 
Emergency Services: Report and Recommendations 
Regarding Psychiatric Emergency and Crisis Services. 
August 2002. Available at http://www.psych.org/edu/
other_res/lib_archives/archives/tfr/tfr200201.pdf. Ac-
cessed July 6, 2006. (electronic media)

6. Shakya DR, Shyangwa P M, Shakya R. Psychiatric 
Emergencies in a Tertiary Care Hospital. Nepal Med 
Assoc. 2008;47:28-33.

7. Government of India, ministry of home affairs. [http://
censusindia.gov.in/2011-prov results/data_files/J&K/
supllement%20las%20pages.pdf]

8. American Psychiatric Association. Diagnostic and Sta-
tistical Manual of Mental Disorders. 4th ed. Text rev. 
Washington, DC: American Psychiatric Association; 
2000

9. Jacobs D. The treatment capabilities of psychiatric 
emergency services. Gen Hosp Psychiatry. 1983;5:171-
7.

10. Kropp S, Andreis C, te Wildt B, Reulbach U, Ohlmei-
er M, Auffarth I et al. Psychiatric patients turnaround 
times in the emergency department. Clin Pract Epide-
miol Ment Health. 2005;1:27. 

11. Breslow RE, Klinger BI, Erickson BJ. Acute intoxica-
tion and substance abuse among patients presenting to 
a psychiatric emergency service. Gen Hosp Psychiatry 
1996;18:183-91.

12. Nurius PS. Emergency psychiatric services: a study of 
changing utilization patterns and issues. Int J Psychiatry 
Med. 1983-1984;13:239-54.

13. Faizan S, Raveesh B, Anjali V, Lakshmanagowda Su-
jatha R, Sharath K. The attitude of non-psychiatry doc-
tors to psychiatry and its correlates in Mysore, South 
India. BMC Proceedings. 2012;6(Suppl 4):P14. 

14. Binzer M, Andersen PM, Kullgren G. Clinical charac-
teristics of patients with motor disability due to con-
version disorder: a prospective control group study. J 
Neurol Neurosurg Psychiatry. 1997;63:83-8.

15. Breslow RE. Structure and function of psychiatric 
emergency services. In: Allen MH, editor. Emergen-
cy psychiatry. Washington, DC: American Psychiatric 
Press; 2002. p. 1-33.

Source of Support: Nil; Conflict of Interest: None

Submitted: 30-01-2016; Published online: 21-02-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

840

Screening for Different Cervical Lesions in Rural Women by Pap 
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ABSTRACT

Introduction: Cancer of uterine cervix is the second most 
common cancer among women worldwide. In 2007, the esti-
mated number of new cases of cancer cervix according to na-
tional cancer registry of India was 90,708 with five-year sur-
vival rate of about 48%. It is estimated that in India 1,26,000 
new cases occur each year.
Material and methods: This was a prospective study con-
ducted on 947 pap smears collected in one year in our insti-
tute.Smears were collected from patients who presented with 
complaints of bleeding or discharge per vagina, pain abdomen 
and dyspareunia. Wherever possible a histopathological corre-
lation was also done with the papanicolaou findings.
Results: Among the 947 smears analysed 93 smears were 
unsatisfactory (9.8%) and 854 (90.17%) were satisfactory. 
Among the 854 satisfactory smears 91 (9.6%) were normal, 
Inflammatory smears were 578 (61.03%), other non- neoplas-
tic findings were seen in 113 smears (11.9%) and Epithelial 
cell abnormality in 72 smears (7.6%).
Conclusion: Due to high sensitivity, specificity and accuracy 
found in this study Pap test is proved to be highly useful to 
detect precancerous and cancerous lesions of cervix.

Keywords: Cervix Cancer, Papanicolaou smear, Non- neo-
plastic lesion of cervix, Epithelial cell abnormality in cervix. 

INTRODUCTION
Cancer of uterine cervix is the second most common cancer 
among women worldwide.most frequent cancer in women in 
India.1 It is also the most common cancer in women in many 
parts of the world including South-Central Asia.2 Cancer of 
the cervix has been the most important cancer in women in 
India; constituting 11-30% of all cancers in women.3 About 
86% of the cases occur in developing countries, representing 
13% of female cancers. India has a population of approxi-
mately 365.71 million women above 15 years of age, who 
are at risk of developing cervical cancer. The current esti-
mates indicate approximately 132,000 new cases diagnosed 
and 74,000 deaths annually in India, accounting to nearly 
1/3 of the global cervical cancer deaths. About 88% deaths 
from cervical cancer occur in developing countries.4 In dif-
ferent regions of India highest risks among women were ob-
served for breast cancer followed by cervical cancer and gall 
bladder cancer with a cumulative risk of one in 35, one in 
61 and one in 123 likely develop the cancer of the respec-
tive site in their life time.5 In 2007, the estimated number 
of new cases of cancer cervix according to national cancer 
registry of India was 90,708 with five-year survival rate of 
about 48%.6 It is estimated that in India 1,26,000 new cases 
occur each year.7 WHO recommended that in low resource 
settings, the aim should be to screen every women once in 
her life timeat 40 years.Recently used, The Bethesda system 

(TBS) is a system for reporting cervical or vaginal cytologic 
diagnosis, used for reporting Pap smear results to introduce 
a standarized approach for reporting. 

MATERIAL AND METHODS
This was a hospital based screening procedure carried out 
to find out the various cytological types of non-neoplastic 
and neoplastic lesions of the cervix. This was a prospective 
study conducted on 947 pap smears collected from 1st Jan-
uary 2012 till 31st March 2013. Smears were collected from 
patients who presented with complaints of bleeding or dis-
charge per vagina, pain abdomen and dyspareunia. After tak-
ing a history and recording the per vagina examination find-
ings, the Pap smear was collected with wooden Ayer spatula. 
The smear was immediately fixed in alcohol for 30 minutes 
and then Pap staining was done and the findings were report-
ed using The Bethesda system (2001). Wherever possible a 
histopathological correlation was also done with the papan-
icolaou findings.

RESULTS
Among the 947 smears analysed 93 smears were unsatis-
factory (9.8%) and 854 (90.17%) were satisfactory. Among 
the 854 satisfactory smears 91 (9.6%) were normal, Inflam-
matory smears were 578 (61.03%), other non- neoplastic 
findings were seen in 113 smears (11.9%) and Epithelial cell 
abnormality in 72 smears (7.6%) (Figure -1).Among the un-
satisfactory smears most common cause was found to be low 
cellularity in 59 smears (6.23%).
Negative for intraepithelial lesion were divided into inflam-
matory smears and other non neoplastic findings. The In-
flammatory smears were further subdivided into non specific 
inflammation as elaborated in Table no 1 and Figure 1
Out of total 113 other non- neoplastic smears were subcate-
gorized as shown in table no. 2, Figure 2.
Maximum number of cases were in the age group 36-50 
years and least in females of more than 50 years. In our study 
maximum number of premalignant and malignant cases were 
found in females of 50 years and above i.e. 12.6% (11/87) 
then 9 % (30/333) in 36-50 years and least 5.8% (31/527) 
in 20-35 years. Most common symptom was pain in abdo-
men 384 (40.5%) then discharge per vagina 227 (23.9%) and 
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Types of Inflammatory smears Number of cases Percentage of inflam-
matory cases (578) 

Overall percentage 
(947 SMEARS)

Non – specific inflammation 512 88.5% 54.06%
Atrophic cervicitis 37 6.4% 3.9%
Specific inflammation: 29 5.1% 3.06%
Shift in vaginal flora suggestive of Bacterial vaginosis 21 3.63% 2.21%
Candida species 7 1.21% 0.7%
Candida and SIVF 1 0.17% 0.10%
Total 578 100% 61.03%

Table-1: Categorization of inflammatory smears

Other non neoplastic findings Number of cases Percentage (113 smears) Overall percentage
Reperative smears
Squamous cell origin
Squamous metaplastic origin
Endocervical origin

76
48
5
23

67.2% 
42.4%
4.42%
20.3%

8.02%
5.06%
0.52%
2.4%

Atrophic smears 13 11.5% 1.3%
Hyperkeratosis 24 21.2% 2.5%

Table-2: Other non- neoplastic findings on pap smear

Type of lesion Cases Percentage Type of lesion Cases Percentage 
Squamous cell lesion 53 100% Glandular cell lesions 19 100%
ASCUS 6 11.3% AGC 8 42.1%
LSIL 32 60.4% AGC favor neoplasia 11 57.9%
HSIL 13 24.5%
SCC 2 3.8%

Table-3: Epithelial cell abnormality on pap smear

Figure-1: (From left to right) a. Hyperkeratosis: Showing A Ker-
atin Pearl (40x), b.Candida Species (40x), c. Atrophic Cervicitis: 
Showing Parabasal Cells And Inflammatory Cells (40x), d. Non 
Specific Inflammatory Smear, e. Reperative Smear: Inflammatory 
Smear Showing Reactive Changes (40x), f. Bacterial Vaginosis 

215 (22.3%) had cervical erosion, 66 (6.7%) had uterine pro-
lapse, 69 (7.1%) had cervix hypertrophy and 41 patients had 
other findings like growth on cervix, bulky uterus.
Out of 947, 127 cases had histopathological correlation in 
which 31 cases were of epithelial cell abnormality, 94 were 
cases negative for intraepithelial cell lesion, 2 were unsatis-
factory. Based on this correlation, the sensitivity, specificity 
and accuracy of Pap smear was found to be 81.4%, 91% and 
88.97% respectively.

DISCUSSION
Pap smear is used worldwide to detect precancerous and can-
cerous lesions of cervix.
In our study, 9.8% (93) were found unsatisfactory for evalua-
tion which was found to be slightly higher than that found by 
Manjit Singh Bal (2012)8 and Gupta et al (2013)9 i.e. 4.1% 
and 4.9%.
The category Negative for intraepithelial lesion included 
72.9% smears including both inflammatory and other non 
– neoplastic findings which was slightly lower than 91.81% 
smears seen in this category in study by Urmila Banik et al 
(2011).10 Epithelial cell abnormality had 53 squamous cell 
lesions and 19 glandular cell lesions. ASCUS was found 
in less than 1 % (0.6%) as in study of Urmila Banik et al 
(2011)10 and Manjit Singh Bal et al (2012)8 i.e. 0.18% and 
0.3% respectively.
LSIL was most common epithelial cell abnormality found in 
3.3% (32 /947) which was quite similar to 4.6% LSIL found 
by Mulazim Hussain Bukhari et al (2012).6 HSIL was pres-
ent in 1.3% (13/947) which was far less than 9.04% found in 
study of Subhalakshmi Mukhopadhyay et al (2013).12 13.7% 

bleeding ver vagina in 192 (20.2%). Most common symp-
tom in patients of dysplasia were discharge and bleeding per 
vagina. On per vagina examination, out of total 947 cases, 

a
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(14/947) and AGC in 0.8% (8/947) cases which was higher 
than 3.9% found in study of Mulazim Hussain Bukhari et al 
(2012).11 Mean age in our study was found to be 36.9+_10.2, 
mean age of patients with LsIL and HSIL was 40.42 +_ 10.6 
and 41.46 +_ 18.2 respectively. In the study by Bal MS et al 
(2012)13 mean age of the patients with diagnosis of LSIL was 
32.3 years and HSIL was 40.5 years.
In a study conducted by Ruby Bhatia et al14 268 patients 
(26.8%) had discharge per vagina, 82 (8.2%) had pain abdo-
men, 8 (0.8%) had post menopausal bleeding, 29 (2.9%) had 
post coital bleeding and 41 (4.1%) had irregular bleeding. 
In our study 384 (40.5%) patients had pain abdomen, 227 
(23.9%)had discharge per vagina, bleeding in 192 (20.2%) 
and 91 (9.6%) had other complaints like dyspareunia, itching 
vagina.
A study by Mulazim Hussain Bukhari et al (2012)11 abnor-
mal vaginal discharge and postmenopausal bleeding was the 
commonest presentation (91.2% and 60.7%) respectively. In 
the present study main complaint was discharge per vagina 
then bleeding per vagina in patients with premalignant and 
malignant lesions.
The present study is compared with the study by Chhabra et 
al (2003)15 in which sensitivity, specificity, predictive value 
of negative test, percentage of false negative, percentage of 
false positive and accuracy were 81 %, 95%, 92.8%, 86.6%, 
18.7%, 4.8% and 88% respectively which is quite similar to 
our study 81.4 %, 91%, 70.96%, 94.79%, 18.51%, 9% and 
88.97% respectively.

CONCLUSION
Cervical cancer was found to be quite common in our set up. 
The main purpose of Pap smear cytology screening was the 
detection of precancerous and cancerous lesions of cervix; 
thereby reducing the mortality. Due to high sensitivity, spec-
ificity and accuracy found in this study Pap test is proved 
to be highly useful to detect precancerous and cancerous le-
sions of cervix.
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Figure-2: (from left to right ) a. Tadpole Cells (40x), b. Low Grade 
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(40 X), d. Squamous Cell Carcinoma (40x) With Background Tu-
mor Diathesis
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ABSTRACT

Introduction: The purpose of this study was to determine the 
co-relation between inter-pupillary width, inter-canthal width 
and inter-tragus width to the inter-premolar width. 
Material and Method: Sample size consisted of 100 adults 
(aged 18-25yrs) equally distributed into two groups of 50 
males and 50 females exhibiting Angle’s class I molar rela-
tion and class I canine relation with normal overjet and over-
bite. Inter-premolar width measured on study models of the 
individuals. Inter-pupillary and outer inter-canthal widths 
were measured with the help of a digital vernier caliper and 
by marking reference points on protective eye wear glasses. 
Inter-tragus width was measured with the help of a standard 
cephalostat. 
Results: descriptive statics was used to calculate mean and 
standard deviation. Comparison between genders were done 
by using unpaired t test. Pearson’s coefficient test was used to 
find co-relation between facial parameters and inter-premolar 
width. All facial parameters were higher in males than in fe-
males. In females the outer inter-canthal width shows signifi-
cant positive co-relation. 
Conclusion: Outer inter-canthal width in females shows pos-
itive co-relation, while other facial parameters show weak 
co-relation with inter-premolar width indicating further exten-
sive research required to confirm the results.

Keywords: Inter-premolar width, inter-pupillary width, In-
ter-tragus width, outer inter-canthal width.

INTRODUCTION
The facial aesthetics play an important role in determining 
an individual’s social appearance.1 For centuries artists and 
physicians across the globe have tried to quantify the ideal 
proportions of the face. Orthodontists have developed a keen 
interest as it provides guidelines for facial aesthetics and har-
mony which has lead to a gradual shift from Angles hard 
tissue paradigm to soft tissue paradigm.2 The study of facial 
aesthetics and the harmonious relation with each other has 
taken the centre stage in orthodontic practice.3

A well balanced facial aesthetics involves a harmonious re-
lation between the soft tissue, skeletal tissue and dental tis-
sue. The width of dental arches also play a vital role in the 
orthodontic diagnosis to achieve post-treatment stability and 
improved aesthetics.4

The variations seen in the width of the dental arches and soft 
tissue dimensions of the different populations is usually in-
fluenced by genetic inheritance. These inherited differences 
are very useful for the implementation of effective orthodon-
tic treatment. Hence, a thorough knowledge and understand-
ing of the association between the soft tissue and their dental 
parameters for a given population becomes an obligation.

In this present study, the ratio of different facial parameters 
to its arch width is calculated in individuals with acceptable 
facial aesthetics, along with Angle’s class I molar and class 
I canine relation (evaluated by orthodontist). This ratio can 
be helpful for formulating the treatment plans in the patient 
requiring arch width modifications.
Aim and Objectives of the research were to determine the 
ratio between- 
1.  Inter-pupillary width (IP) to inter-premolar width (IPRE)
2.  Outer-inter-canthal width (OIC) to inter-premolar 

width(IPRE)
3.  Inter-tragus width (IT) to the inter-premolar width 

(IPRE)
• To determine whether a relationship exists between in-

ter-pupillary width (IP), outer inter-canthal width (OIC), 
inter-tragus width (IT) and their co-relation to the in-
ter-premolar width (IPRE) taking gender into consider-
ation.

MATERIAL AND METHODS
This present study was conducted in the department of Or-
thodontics and Dentofacial Orthopaedics of of our institute. 
The subjects included in the study were students, residents, 
and the patients who visited the institute and fulfilled the in-
clusion criteria.
In this descriptive type of observational study, the subjects 
were selected by the panel of three judges including the 
researcher. A total of 100 subjects were selected with age 
ranging from 18 to 25 years. An informed consent was tak-
en from each subject for the same. As it is an observational 
study, no harm was caused to the individuals; hence approval 
from the ethical committee was not required. 
The subjects were separately placed into two groups

Group A = Male (50 subjects)
Group B = Female (50 subjects)

The inclusion criteria for the study considered was;
1. The individuals with full complement of natural teeth 

1Post Graduate Student, 2Professor and HOD, 3Professor, 4Reader, 
5Senior Lecturer, Department of Orthodontics, Pandit Deendayal 
Upadhyay Dental College, Kegaon, Soalpur, Dist- Solapur, State- 
Maharashtra, India

Corresponding author: Dr. Jodgudri Vikram B., A/P- H.No.85, 
PL.No.19, Sankeshwar Road, backside of Nilkamal Hotel, Gadh-
inglaj, Dist-Kolhapur, State-Maharashtra, Pin code-416502, India

How to cite this article: Jodgudri Vikram B., Sunilkumar P., 
Chaudhari Abhay, Patil Chandrashekhargouda, Yaragamblimath 
Prashant, Qadri Sayyed Mohammed. The relationship of facial soft 
tissue parameters with inter-premolar width. International Journal 
of Contemporary Medical Research 2016;3(3):843-847.



Vikram et al. Facial Soft Tissue Parameters and Inter-Premolar Width

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

844

(with possible exception of 3rd molars).
2. Individuals having Angle’s class I molar and class I ca-

nine relation with normal overjet and overbite with ab-
sence of crowding and spacing.

3. Normal morphological shaped teeth.
4. No history of orthodontic, orthopaedic and facial surgi-

cal treatment.
5. No history of any adverse oral habits.
6. Well-aligned dental arches.
7. Acceptable facial aesthetics with no gross facial asym-

metry.
The maxillary inter-premolar width (IPRE) was recorded 
by making alginate impressions and study models were pre-
pared. The deepest point of the transverse fissure of the max-
illary first premolar tooth was considered as the reference 
point for inter-premolar width.5,6 A digital vernier caliper 
was used to measure the distance between these two refer-
ence points (Figure no 1).
To record the inter-pupillary width (IP) the individuals were 
instructed to sit in an upright position wearing a protective 
eye wear. A 0.5 mm permanent marker was used to mark two 
points on transparent adhesive tape place on the eye wear. 
These points were used as a guidance of the midpoint of the 
pupils. The distance between these two points was measured 
using a digital vernier caliper and at the same time the outer 
inter-canthus width (OIC) was also recorded. (Figure no 2)
To measure the inter-tragus width, the subjects were made 
to stand upright in between the ear rods of the cephalostat of 
digital lateral cephalometric machine. The outermost promi-
nent part of the tragus was considered as the reference point. 
The ear rods were adjusted so that the ear rod touches to the 
reference point without any pressure on the soft tissue. The 
distance between two ear rods was measured using the same 
digital vernier caliper (Figure no 3).
To eliminate the observer bias and also to get consistent 
readings, the same examiner performed all the measure-
ments thrice on different days and at different time. A mean 
value was then calculated from these readings to establish 
the consistency of the measurements.

RESULTS
Descriptive statistics such as mean and standard deviation 
(SD) were used. The ratio of IP, OIC, IT to IPRE was calcu-
lated. Comparison between the ratios of gender was done by 
unpaired ‘t’ test. A p-value less than 0.05 were considered as 
statistically significant. Pearson correlation coefficients were 
used to determine whether any correlation exists between the 
facial measurements (IP, O-IC, IT, IPRE) and inter-premo-
lar width. Data analysis was done by using software SPSS 
v16.0.
The mean value of 50 male subjects were 63.86mm, 
103.42mm, 149.32mm, 37.68mm for inter-pupillary width 
(IP), outer inter-canthal width (OIC), inter-tragus width 
(IT), inter-premolar width (IPRE) respectively (table no -1). 
The mean of 50 female subjects were 60.77mm, 99.44mm, 
135.74mm, 35.94mm for inter-pupillary width (IP), outer 
inter-canthal width (OIC), inter-tragus width (IT), inter-pre-
molar width (IPRE) respectively (Table no -1).
The unpaired ‘t’ test showed inter-pupillary width (IP), out-

Figure-1: Measurement of inter-premolar width

Figure-2: Measurement of inter-pupillary width and outer in-
ter-canthal width

Figure-3: Measurement of inter-tragus width

er inter-canthal width (OIC), Inter-tragus width (IT) and the 
Inter-premolar width in the male group were significantly 
larger than in female group (Table no -1).
The ratio of inter-pupillary width (IP), outer inter-canthal 
width (OIC), inter-tragus width (IT), to the inter-premolar 
width (IPRE) were calculated. These were 1.7018, 2.7548, 
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3.979 respectively for male and 1.6975, 2.7732 and 3.787 for 
female respectively (Table no 2).
The Pearson’s correlation coefficient test showed positive 
correlation for only one parameter i.e. in female group. In 
the female group outer inter-canthal width showed positive 
correlation to the inter-premolar width i.e. r value of 0.334. 
Other facial parameters in both male and female showed 
weak correlation to the inter-premolar width (Table no-3, 4 
and Graph 1,2).

DISCUSSION
Facial parameters like Inter-pupillary width and outer-inter-
canthal width plays a crucial role in determination of com-
bined width of maxillary incisors.7,8 In previous studies, bi-
zygomatic width was considered to evaluate the co-relation 
between width of maxillary incisors, but due to variations in 
facial soft tissue thickness and also considering the possi-
ble practical errors to accurately locate bizygomatic prom-
inence, hence in the current study we have considered the 
outer-tragus distance to avoid bias.9

Inter-premolar width is one of the most important parame-
ter to be taken into consideration while modifying the arch 
width.10 In this study for first time, we have made an attempt 

to find co-relation between soft tissue parameters with inter- 
premolar arch width depending upon the positive co-relation 
of these facial soft tissue parameters with selection of max-
illary anterior teeth.7,8

In the present study, inter-premolar width was found to be 
significantly larger in males. The findings are found to be in 

Sex Inter-pupillary width 
(IP)

outer inter-canthal width 
(OIC)

Inter-tragus width (IT) Inter-premolar 
width(IPRE)

Mean SD Mean SD Mean SD Mean SD
Male 63.86 3.36 103.42 5.27 149.32 5.19 37.68 2.37
Female 60.77 2.28 99.44 3.68 135.74 5.99 35.94 1.96
t-value 5.38 4.378 12.116 4.001
p-value P<0.0001 P<0.0001 P<0.0001 P=0.0001

Table-1: Comparison of different parameters between genders.

Sex IP/IPRE OIC/IPRE IT/IPRE
Male Mean 1.7018 2.7548 3.979

SD 0.018 0.030 0.0426
Female Mean 1.6975 2.7732 3.787

SD 0.0145 0.0225 0.0360
Table-2: Ratio between means of different parameters

Male Pearson’s 
correlation coef-
ficient ‘r’ value

p-value

Inter-pupillary width (IP) 0.174 0.228
outer inter-canthal width (OIC) 0.190 0.187
Inter-tragus width (IT) -0.071 0.623

Table-3: Pearson’s correlation coefficient between different 
parameters with inter-premolar width (IPRE) in male group.

Female Pearson’s 
correlation 

coefficient ‘r’ 
value

p-value

Inter-pupillary width (IP) 0.203 0.158
Outer inter-canthal width (OIC) 0.334 0.018 *
Inter-tragus width (IT) 0.113 0.435
*- significant

Table-4: Pearson’s correlation coefficient between different 
parameters with inter-premolar width (IPRE) in female group.

Graph-1: Pearson’s correlation coefficient between different pa-
rameters with inter-premolar width (IPRE) in male group.
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co-relation with the studies conducted by Mandava Prasad 
et al 1st premolar arch width ( male 39.05 and female 38.02) 
and Nitin Dungarwal etal (male 37.59 female 35.61).11,12 Ac-
cording to R. Haranadh Babu premolar width for male and 
female was 36.83 and 36.47 respectively which were statis-
tically not significant.13

Inter-pupillary distance (IPD) is the distance measured be-
tween the centres of the pupils. In this study, inter-pupillary 
width (IPRE) was measured by same examiner with the help 
of digital vernier caliper. Therefore inter-examiner error 
was removed.14 Though this parameter showed positive co 
relation with selection of maxillary central incisors here, it 
shows that there is a weak co-relation between inter-premo-
lar width (PIRE) and interpupillary width (IP).7

According to H.M. AL-EL-Sheikh, M.S. AL-Athel, the in-

ter-pupillary width (IP) is larger in males (male 64.14 and 
for female 60.97) which coincides with the readings in this 
study (for male 63.86 and for female 60.77).15 According to 
Zakiah Mohd Isa et al, the mean inter-pupillary width (IP) 
was 62.28.16 According to Shuchita Sharma etal, in the pres-
ent study, the mean of inter-pupillary width (IP) was found 
to be 59.77 mm in males and 57.56 mm in females, males 
having greater measurements than females.7

Outer inter-canthal distance and combined maxillary ante-
rior width showed a positive co-relation.17 Therefore, in the 
present study the same parameters were used and we found 
that in females it has a significant co-relation. According to 
H.M.AL-EL-Shaikh et al there was significant co-relation 
between facial and dental measurements in female group 
while no co-relation was found in males.15 According to 
Gupta VP et al the range for male was 76-105 mm and for 
females it was 71-105mm, which is within the range of our 
present study.17 Meltem Acar Gudek et al and reported that 
outer inter-canthal distance ( for male 96.43± 11.90 and for 
female 95.08 ± 9.85) was higher in male than that of fe-
male.18 According to Agrawal J et al the outer inter-canthal 
distance ranges from 95.69 ± 1.62 and 94.16 ± 1.17 for males 
and females respectively in 14 to 25 yrs age group.19 
In this study we have considered the inter-tragus width 
(IT) because it is made up of cartilage and lesser soft tissue 
thickness over the tragus, which enables us to record the in-
ter-tragtus distance accurately.
In present study, the co-relation between premolar arch width 
and facial parameters are highly significant. The Pearson 
correlation test of outer inter-canthal (OIC) to inter-premolar 
width (IPRE) shows significant correlation in female sub-
jects. Other parameters i.e. inter-pupillary (IP) shows weak 
positive correlation to the inter-premolar width (IPRE) while 
inter-tragus width shows a weaker negative co-relation.
According to Benjamin and Burris arch width varies with 
gender, ethnicity and facial morphology.20 According to Ni-
tin Dungarwal there is no single unique arch form related to 
a particular ethnic group. Arch width also gets affected by 
facial growth pattern.11 According to Methew Forster there 
is trend to decrease arch width as SN-MP plane increases.21 
Therefore in present study facial parameters shows weak 
co-relation to inter-premolar width.

Limitations of study
The present study is based on only clinical examination of 
individuals, the cephalometric variations was not taken into 
consideration. The present study was conducted in subjects 
having Angle’s class I molar relation with good occlusion. 
Individuals with Class II and class III molar relation were 
not considered. Further extensive study is required to formu-
late its co-relation and to confirm the results.

CONCLUSION
The Pearson correlation test of outer inter-canthal width 
(O-ICD) to inter-premolar width (IPRE) shows significant 
correlation in female subjects. All other facial parameters 
show weak co-relaration to inter-premolar (IPRE) width. 
All the facial and dental parameters recorded (IP, O-IC, IT, 
IPRE) were significantly higher in male than that of female 
subjects. The ratio of inter-pupillary width (IP), outer in-

Graph-2: Pearson’s correlation coefficient between different pa-
rameters with inter-premolar width (IPRE) in female group.
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ter-canthal width (O-IC), inter tragus width (IT), to the in-
ter-premolar width (IPRE) were 1.7018, 2.7548, 3.979 for 
male and 1.6975, 2.7732, 3.787 for female respectively, 
which are highly significant.
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ABSTRACT

Introduction: Before 1980, needle stick injury prevention 
was not as much of an issue (pre-AIDS).In the late 1980’s 
the Centers for Disease Control and Prevention (CDC) intro-
duced “Universal Precautions” to protect healthcare work-
ers from blood borne pathogens. In 1991, the Occupational 
Safety and Health Administration (OSHA) published its rule 
“Occupational Exposure to Blood borne Pathogens” to further 
protect healthcare workers. While as many as 20 blood borne 
pathogens can be transmitted through accidental NSI’s, the 
potentially life threatening are HIV, hepatitis B virus (HBV) 
and hepatitis C virus (HCV). Objectives is to know the knowl-
edge, awareness, and how they are practicing about needle 
stick injuries among medical faculty, PG, interns, nursing 
staff, lab technicians and class IV. 
Material and Methods: A cross sectional study with sample 
size of 153was conducted for a period of one month (Dec 15-
jan 14). Each respondent were interviewed with pretested and 
semi structured questionnaire. 
Results: 21.6% are medical facualty, 24.2% were post gradu-
ates, 3.9% were interns, 24.2% were nurses, 13.07% were lab 
technicians and 13.07% were class IV employees. 99.2% class 
IV employees said they have no idea. 25.2% of medical fac-
ulty, 28.2% of P.G’s, 4.6% of interns, 26.7% of nurses, 14.5% 
of lab technicians said needle prick transmits HIV. 27.7% 0f 
medical faculty, 30.2% of post graduates, said hepatitis-B, 
9.09% of total said tetanus, 50% of nurses and lab technicians 
said tuberculosis. 22.5% had prick before use, 33.4% had dur-
ing use, 17.1% had after use and before disposal, 3.6% had 
when concealed in bed Lenin, 15.3% had while recapping and 
8.1% had while cleaning. 
Conclusions:- 86.3 % are aware of needle stick injuries trans-
mits diseases. Whereas only class IV (75%) are unaware that 
diseases are transmitted through needle stick injury. Nurse’s 
(32%) are more prone for needle prick when compared to oth-
er group. 

Keywords: Needle stick injury, health care workers, transmis-
sion of disease.

INTRODUCTION
A needle stick injury is the penetration of skin through a 
needle or other sharp object, which were in contact with 
blood, tissue, or other body fluid before penetration. NSIs 
are associated with various health hazards for HCWs; the 
most important of which is the risk of getting fatal diseases 
such as Hepatitis B and C (HBV, HCV) and Human Immu-
nodeficiency Virus (HIV), Zika. Transmission of at least 20 
different pathogens by injuries due needle sticks has been 
reported. 
The risk after percutaneous exposure varies. which can be 
30% HBV, 3-4% for HCV, 0.3% for HIV Approximately 350 
million people are lifelong carriers of HVB due to this expo-
sure and 170 million are HCV carriers in the world. And as 

on December 2006, according to UNAIDS 39 million people 
worldwide are living with HIV.
Needle stick injuries contaminated with dried blood on the 
needles also causes infection specially HBV. HIV and HCV 
infection occurs with fresh blood only. Very few reports on 
NSIs reports are available in India.
Objective of the research was to know the knowledge, aware-
ness, and how they are practicing about needle stick injuries 
among medical faculty, PG, interns, nursing staff, lab tech-
nicians and class IV.

MATERIAL AND METHODS
It’s a cross sectional study with study sample 153. Study was 
conducted for a period of one month (15th December 2014- 
14th January 2015). Each respondent were interviewed with 
pretested and semi structured questioner.

RESULTS
99.2% class IV employees said they have no idea. 25.2% of 
medical faculty, 28.2% of P.G’s, 4.6% of interns, 26.7% of 
nurses, 14.5% of lab technicians said needle prick transmits 
HIV. 27.7% 0f medical faculty, 30.2% of post graduates, said 
hepatitis-B, 9.09% of total said tetanus, 50% of nurses and 
lab technicians said tuberculosis.
47.6% of medical faculty, 41.9% of P.G’s, 50% of interns, 
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overall knowledge regarding the potential transmission of 
Hepatitis B, C and HIV was high among the participants.17 
47.6% of medical faculty, 41.9% of P.G’s, 50% of interns, 
34.3% of nurses and 10% of lab technicians got prick dur-
ing use. In a study conducted by Alison E. Heald et. al out 
Of 221 respondents, 57 (26%) reported never having had a 
needle stick, while 164 (74%) reported at least one needle 
stick injury with a suture or hollow-bore needle.3 The pre-
dominance of injuries among nurses is a common feature 
in studies around the world.20-24 14.3% of medical faculty, 
29.03% of P.G’s, 28.6% of nurses, 30% of lab technicians 
got prick before use. 50% of lab technicians got prick af-
ter use and before disposal. 75% of class IV got prick while 
cleaning. In a study conducted by Alison E. Heald et.al 35 
of 61 (57%) surgical residents, while recapping needles was 
the cause in 36 of 96 (38%) non-surgical residents.3 15.1% 
of medical faculty, 16.2% of P.G’s, 5.4% of nurses had many 
times needle prick. 24.2% of medical faculty, 16.2% of 
P.G’s, 35.1% of nurses, 20% of lab technicians and class IV 
employees had 2 to 5 times needle prick. In a study conduct-
ed by Wickers et.al study, 31.5% (n = 503/1598) of partic-
ipant healthcare workers had sustained at least one needle 
stick injury.4 In a study conducted by Rahul sharma et. al5 
79.5% of the workers reported having received a NSI in their 
career, which is a concerning number. Needle stick injuries 
indeed are among the most important occupational injuries 
for nurses.The reported incidence of NSIs in USA is 49% 
in nurses 10% in physicians.15 A study in rural North India 
too had found a similar prevalence of NSI ever in working 
lifetime to be 73%.6 22.5% had prick before use, 33.4% had 
during use, 17.1% had after use and before disposal, 3.6% 
had when concealed in bed Lenin, 15.3% had while recap-
ping and 8.1% had while cleaning. In a study conducted by 
Janine Jagger et al One third of the injuries were related to 
recapping. In a study conducted by Fredrich M et.al recap-
ping of used needles, cleaning after patient care were related 
to about 13% of the injuries each.2 Several other studies too 
have consistently found that a very high proportion of HCWs 
have received needle stick injuries while performing their 
work, both in India and internationally.7-12 In a study con-
ducted by muralidhar et.at The practice of recapping needles 
after use was still prevalent among HCWs (66.3%). Some 
HCWs also revealed that they bent the needles before dis-
carding (11.4%).13 Competing hazards were often cited as 
reasons for recapping.1 In a study conducted byJanine Jagger 
et.al One third of the injuries were related to recapping.14 
According to a study conducted in Mulago, national referral 
hospital in Kampula, Uganda, the most important risk factors 
were recapping needles and handling needles without using 
gloves.16 a study carried out at Aga Khan Hospital, Pakistan 
which reported that more than half of the injuries (52.8%) 
occurred while drawing the blood samples or injecting the 
medicine.17 
83.3% of class IV employees and 50% of post graduates 
have done nothing after prick. 50% of L.T and internees 
41.4% of nurses just wiped with cotton after prick. 33.3% of 
medical faculty, 50% of internees and 20.8% of post grad-
uates have send patient blood sample for HIV test. 38.08% 
of medical faculty, 36.4% of P.G’s, 33.3% 0f interns and lab 
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Figure-4: What have you done immediately after the prick

34.3% of nurses and 10% of lab technicians got prick during 
use. 14.3% of medical faculty, 29.03% of P.G’s, 28.6% of 
nurses, 30% of lab technicians got prick before use. 50% of 
lab technicians got prick after use and before disposal. 75% 
of class IV got prick while cleaning.
83.3% of class IV employees and 50% of post graduates have 
done nothing after prick. 50% of L.T and internees 41.4% of 
nurses just wiped with cotton after prick. 33.3% of medical 
faculty, 50% of internees and 20.8% of post graduates have 
send patient blood sample for HIV test.

DISCUSSION
In present study 99.2% class IV employees said they have 
no idea. 25.2% of medical faculty, 28.2% of P.G’s, 4.6% of 
interns, 26.7% of nurses, 14.5% of lab technicians said nee-
dle prick transmits HIV. 27.7% 0f medical faculty, 30.2% 
of post graduates, said hepatitis-B, 9.09% of total said tet-
anus, 50% of nurses and lab technicians said tuberculosis. 
The KAP study at Aga Khan Hospital, Karachi in which 
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technicians has blood test after needle prick, whereas rest ha-
ven’t and 100% of class IV employees have not under gone 
any blood test. In the study conducted by et.al has revealed 
that after getting stuck by a contaminated needle 92% of the 
nurses cleaned the wound with a spirit swab, 87% washed 
the area with soap and water and 75% applied a readily avail-
able bandage. In another study it is reported that needle stick 
injuries occurred during all work shifts and all the nurses 
self-treat and self-medicated their wounds while a small mi-
nority consulted the physicians.19 In a study conducted by 
Rahul sharma et.al study while 60.9% washed the site of in-
jury with water and soap, a matter of concern is that 14.8% 
did nothing following their most recent NSI Very few of the 
NSIs get reported to the health care system.5 In a study con-
ducted by Alison E. Heald et.al Only 30 (19%) of 157 inju-
ries were reported to the personnel health service.3

CONCLUSION
In our study 86.3 % are aware of needle stick injuries trans-
mits diseases. Whereas only class IV (75%) are unaware that 
diseases are transmitted through needle stick injury Nurse’s 
(32%) are more prone for needle prick when compare to oth-
er group. 34% have experienced NSI during use. 0.6% of 
nurses and L.T said TB can be transmitted through needle 
prick. 95% of Class IV staff are unaware of preventive and 
prophylaxis measures. 31.4% said HIV and 27.4% said hep-
atitis can be prevented by prophylaxis. 89.7% are aware, but 
only 11.7% have taken prophylaxis for needle prick. 92% 
took prophylaxis on doctor’s advice. 44% know about proph-
ylaxis is known to most through doctors and 30% through 
books. CRRI’s and nurses had blood test after one day where 
as doctors and PGs had done after one week. 

RECOMMENDATIONS
Health education should be given to nurses, L.T and class IV 
staff repeatedly and up dated periodically for prophylactic 
measures to be taken while handling hospital waste or needle 
stick usage. Regular CME’s should be conducted to doctors, 
PGs, and CRRI for adaptation of prophylactic measures. 
Following risk assessment, the appropriate use of person-
al protective equipment (PPE) is advised at all times when 
sharps injuries might occur. Actions can be taken to prevent 
avoidable sharps injuries (e.g. no resheathing of needles, dis-
posal of sharp at point of use, appropriate use of approved 
puncture-resistant sharps containers). Conduct a rigorous 
evaluation of needlestick-prevention devices to determine 
their effectiveness, acceptability to practitioners, impact on 
patient care and cost benefit prior to widespread introduc-
tion. To prevent avoidable sharps injuries, healthcare work-
ers are advised not to resheath needles. Used sharps should 
be disposed of immediately after use to eliminate the risk of 
potential injury
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A Prevalence Study of Vitamin A Deficiency Ocular Morbidity 
among Preschool children in Southern Assam
Ruma Das1, Nilanjan Kaushik Thakur2, Abhisek Mondal3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Deficiency of Vitamin A is seen mainly in de-
veloping countries specially in preschool children. Aim of the 
study was to find the prevalence of Vitamin A Deficiency ocu-
lar morbidity in preschool children.
Material and methods: 1556 children of age 0-5 yrs attend-
ing Eye Dept. of Silchar Medical College and Hospital, Assam 
from 2014-2015 were clinically examined for VAD and treat-
ed and followed up.
Results: 99(6.36%) children had VAD oculopathy.5.27% 
had Conjunctival xerosis, 0.71% had Bitot spots,0.26% had 
Night blindness and 0.13% had Corneal opacity. Male chil-
dren, large family size, Hindus, and children having illiterate 
mothers outnumbered the others in having VAD oculopa-
thy. Treatment with Vit.A supplements showed promising  
results.
Conclusion: VAD is still a menace in the developing world 
despite Govt. measures. Community screening, female educa-
tion and timely treatment can reduce the prevalence of VAD 
associated ocular morbidity.

Keywords: Vitamin A deficiency, xerophthalmia, Bitot’s 
spots, India, Preschool children

INTRODUCTION
Vitamin A is an essential nutrient required for the normal 
functioning of the visual system, maintenance of cell func-
tion for growth, epithelial integrity, red blood cell produc-
tion, immunity and reproduction. When dietary intake is 
chronically low, there is insufficient vitamin A to support vi-
sion and cellular processes, leading to impaired tissue func-
tion. Low vitamin A intake during nutritionally demanding 
periods in life, such as infancy, childhood, pregnancy and 
lactation, greatly raises the risk of vitamin A deficiency dis-
orders (VADD).1

VADD includes xerophthalmia and its potentially blinding 
sequel, impaired mechanisms of host resistance, increased 
severity of infection, anemia, poor growth and mortality.1

Though one of the main causes of xerophthalmia is poor in-
take of vitamin A rich foods, it is also associated with pov-
erty, ignorance, faulty feeding habits, lack of safe drinking 
water, proper drainage and excreta disposal among the entire 
population but young children in particular.2 
VAD is the most important cause of preventable blindness in 
young children. Around 2.8 million preschool children are 
affected with vitamin A deficiency in over 60 countries. 250 
000 to 500 000 malnourished children go blind each year, 
approximately half of whom die within a year of becoming 
blind. 
Though prevalence of clinical vitamin A deficiency is less 
than 1% in India, biochemical subclinical deficiency is quite 
high. India remains to be the home of more than a quarter 

of the world’s preschool children suffering from subclinical 
VAD and a third of the preschool children with xerophthal-
mia.3 VAD is the cause of blindness in 24% of children in 
blind schools of NE states of India.4 Aim of the study was to 
study the Prevalence, Risk factors and Treatment outcome of 
ocular morbidity caused by Vitamin A deficiency.

MATERIAL AND METHODS 
A cross sectional study was conducted on 1556 children be-
low 5 years of age (Expected Prevalence 30.8%5, Infinite 
population size, Precision of 0.025, CI 95%, sample size 
came to be 1311), for 1 year in Silchar Medical College 
and Hospital. Our hospital caters to a population of about 
55 lakhs. No division was done among patients according to 
their geographical residence.
Ocular examination was done under diffused light (torch 
light) and slit-lamp. No fundus examination was done. Prior 
permission for the study was taken from the patient’s gaurd-
ians. 
Vitamin A deficiency was diagnosed by the presence of Bi-
tot’s spot, conjunctival xerosis and Night Blindness. Other 
causes mimicking symptoms of Vitamin A deficiencies were 
excluded from the study. Patients were treated with Intra-
muscular injections or Oral preparation of Vitamin A and 
lubricating eye drops. Cases were followed up at 1 month 
and 3 months.

RESULTS
Vitamin A deficiency was found to be 6.36%, Conjuncti-
val Xerosis 5.27%, Bitot spot 0.71% and Night Blindness 
0.26%. VAD was found maximum in the age group of 8-9 
years of age (Fig. 1-4) (6.44%) followed by 9-10 years and 
minimum in the age group of 5-6 years of age (4.64%). Vita-
min A deficiency was more prevalent in Males (8.27%) (Ta-
ble 1). Conjunctival xerosis (7.07%) and Bitot spot (0.84%) 
was more common in Males while Females predominated in 
Night Blindness (0.28%) and Corneal scarring (0.14%). Vi-
tamin A deficiency was found more among Hindus (8.07%) 
(Table 2). Conjunctival xerosis and Night blindness was also 
more in Hindus but Bitot spot was more in Christians and 
Corneal scarring among Muslims (Table 3). Children be-
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Figure-1: Bitots spots

Age (in years) No. of children examined VAD (%)
0 - 1 302 14 (4.64%)
>1 - 2 310 17 (5.48%)
>2 - 3 288 15 (5.21%)
>3 - 4 326 21 (6.44%)
>4 - 5 330 19 (5.76%)
Total 1556 86 (5.53%)

Table-1: Age distribution

Sex No. of Cases Vitamin A  
deficiency

Conjunctival 
Xerosis

Bitot Spots Night Blindness Corneal  
Scarring

Male 834 (53.59%) 69 (8.27%) 59 (7.07%) 07 (0.84%) 02 (0.23%) 01 (0.12%)
Female 722 (46.41%) 30 (4.16%) 23 (3.19%) 04 (0.55%) 02 (0.28%) 01 (0.14%)
Total 1556 99 (6.36%) 82 (5.27%) 11 (0.71%) 04 (0.26%) 02 (0.13%)

Table-2: Sex distribution

Religion No. Of Cases Vitamin A defi-
ciency

Conjunctival 
Xerosis

Bitot Spots Night Blindness Corneal Scar-
ring

Hindu 545 (35.02%) 8.07% 38 (6.97%) 04 (0.73%) 02 (0.37%) -
Muslim 927 (59.58%) 5.39% 41 (4.42%) 05 (0.54%) 02 (0.22%) 02 (0.22%)
Christian 31 (1.99%) 6.45% 01 (3.23%) 01 (3.23%) - -
Others 53 (3.41%) 5.66% 02 (3.77%) 01 (1.89%) - -

Table-3: Religious distribution

Family 
Member

No. Of Cases Vitamin A defi-
ciency

Conjunctival 
Xerosis

Bitot Spots Night Blindness Corneal Scar-
ring

≤4 638 (41.01%) 4.86% 26 (4.08%) 04 (0.63%) 01 (0.16%) --
>4 918 (58.99%) 7.41% 56 (6.10%) 07 (0.76%) 03 (0.33%) 02 (0.22%)

Table-4: Family size

Occupation No. of Cases Vitamin A defi-
ciency

Conjunctival 
Xerosis

Bitot Spots Night Blindness Corneal Scar-
ring

Illiterate 425 (27.31%) 10.82% 36 (8.47%) 05 (1.18%) 03 (0.70%) 02 (0.47%)
Literate 1131 (72.69%) 4.69% 46 (4.06%) 06 (0.53%) 01 (0.09%) -

Table-5: Adult female literacy

Figure-2: Corneal opacity after ulceration caused due to Vitamin 
A deficiency

Figure-3: Active corneal ulcer due to Vitamin A deficiency

longing to families with >4 members, had a greater preva-
lence of Vitamin A deficiency (7.41%). Vitamin A deficiency 
was more prevalent among children coming from families 
with Illiterate adult females (10.82%) (Table 5)

DISCUSSION
The prevalence of Vitamin a deficiency was found to be 
6.36% (99 cases), Conjunctival xerosis 5.27% (82 cases), 
Bitot spot 0.71% (11 cases), Night blindness 0.26% (04 cas-
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es) and Corneal scarring 0.13% (02 cases). According to the 
NNMB Technical Report No: 23 (2006), National Nutrition 
Monitoring Bureau, National Institute Of Nutrition, Indian 
Council of Medical Research Hyderabad6, the overall prev-
alence of Bitot spots among 1-5 year children was about 
0.8%, night blindness was about 0.3% (CI: 0.26 - 0.34) and 
that of conjunctival xerosis was about 1.8%.
VAD was found maximum in the 3-4 years of age followed 
by 4-5 years and minimum in the age group of 0-1 year. Jon-
athan Gorstein et al7, also found that Bitots spot (0.61) and 
night blindness (0.52) was maximum in the 36-47 months 
age group followed by the 48-59 month age group and mini-
mum in the 6-11 months age group. 
Vitamin A deficiency was more in Males (8.27%). Conjunc-
tival xerosis and Bitot spots was also found more in Males 
while Night Blindness and Corneal scarring in Females. 
Ngare DK et al8 in his study also found that Males were 
more affected than females. Laxmaiah A et al9 also noted 
that the prevalence of ocular signs were significantly higher 
(P < 0·001) among boys (2·6%) compared with girls (1·9%) 
and in older children (3-4 years) compared (P < 0·001) with 
younger (1-2 years), and were also high in children of lab-
orer. Vitamin A deficiency was more prevalent in Hindus 
(8.07%). Conjunctival Xerosis and Night Blindness was also 
more among Hindus.
Children belonging to families with illiterate adult females 
had a greater prevalence of all the four signs of Vitamin A 
deficiency (10.82%). N. Arlappa et al10 in his study stated 
that VAD was more prevalent among Hindus followed by 
Muslims and in children with illiterate mothers. Pal R et al11 
stated that children born to a literate mother had a preva-
lence of only 1.35% in relation to a corresponding value of 
4.11% in children born to illiterate mothers (p<0.01) (OR 
3.15). Prevalence of VAD (7.85%), was more among chil-
dren whose parents were Farmers and Laborers. Children 
belonging to larger families (>4 family members) showed a 
greater incidence rate of Vitamin A deficiency (7.41%).
The NNMB Technical Report No: 23 (2006), National Nu-
trition Monitoring Bureau, National Institute Of Nutrition, 
Indian Council of Medical Research Hyderabad6 stated that 
the prevalence of Bitot spots was significantly higher among 
children belonging to households engaged in labour activi-
ties, compared to those in other occupations and the propor-
tion of Bitot spots was higher (1%) among the households 
with larger family size (5-7) as compared to those with a 
family size of less than 4 (0.6%).

CONCLUSION
The observation of this study underlines the magnitude and 

severity of vitamin A deficiency in an age group (<5 years) 
that is so vulnerable to different infections and subsequent 
mortality.
It is important to educate the community about the impor-
tant morbidity of VAD in children, their aetiology and pre-
vention. Food rich in vitamin A must be supplied regularly 
in Mid Day Meal. To reduce the prevalence of VAD among 
preschool children, all should receive Vitamin A prophylaxis 
as recommended by ICMR. 
Community screening, female education and timely treat-
ment can reduce the prevalence of VAD associated ocular 
morbidity.
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Figure-4: Anterior Staphyloma post Vitamin A deficiency corneal 
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A Clinical Study on the Role of Laser Photocoagulation in 
Proliferative Diabetic Retinopathy
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Diabetic retinopathyis a microvascular com-
plication of Diabetes mellitus which remains the number 
one cause of blindness in developed countries. Aims and Ob-
jectives of the present research were to evaluate the role of 
frequency double diode pumped Nd: YAG green laser photo-
coagulation in progression of diabetic retinopathy with effect 
on visual acquity and to study the adequate power, duration, 
retinal spot size and number of burns required to perform laser 
photocoagulation and complications associated with it.
Material and methods: Prospective study done for 1 year 
in the Dept. of Ophthalmology, Silchar Medical College and 
Hospital, Silchar. 50 cases (type 2 diabetes mellitus with PDR 
or CSME confirmed by F.F.A). Visual acuity; Ophthalmoscop-
ic examination; Slit lamp examination; Fluorescein study; Op-
tical Coherence Tomography; were done on all patients. All 
cases of laser photocoagulation were reviewed 3 weekly, 3 
monthly and 6 monthly.
Results: Maximum patients were in the age group of 50-59 
years (48%) and male preponderance (66%) was seen. Du-
ration of diabetes is an important predictor of progression of 
diabetic retinopathy. In our study 46% (23 cases) of cases are 
having diabetes from last 10-15years. Power used for grid/fo-
cal laser was less than that required for PRP. The spot sizes 
required for grid/focal is lesser than that for PRP. It was seen 
that resolution or improvement in the macular edema occurred 
in 81.57% of cases after focal/grid laser photocoagulation on 
follow up. It was also seen that neovascularization regressed 
in 72% of the cases after PRP on follow up. The commonest 
complication was vitreous haemorrhage (7.5%) followed by 
chronic macular edema (5%).
Conclusion: Laser photocoagulation decreases the chances of 
severe visual loss due to complications of diabetic retinopathy 
and reduces the ocular morbidity. Rational and timely laser 
therapy is an important method to control diabetic retinopathy. 

Keywords: Laser photocoagulation, proliferative diabetic 
retinopathy

INTRODUCTION
Diabetic retinopathy is a microvascular complication of Dia-
betes mellitus which remains the number one cause of blind-
ness in developed countries and its incidence is increasing in 
the developing countries too. The best predictor of diabetic 
retinopathy, which may be due to type- I or type- II diabe-
tes is the duration of the disease.1 27% of the patients who 
have type- I for 5-10 years and 71-90% who have diabetes 
for >10 years suffered from diabetic retinopathy.2 In patients 
with type-II diabetes, prevalence of retinopathy 11-13 years 
after the onset of diabetes was 23%, after 16 or more years 
it was 60%.3

Blindness in diabetic retinopathy is primarily the result of 
formation of new vessels as in proliferative diabetic retin-

opathy (PDR)4 and diabetic macular edema (DME)5, which 
is the most common cause of decreased vision as in other 
cases.
To date laser photocoagulation has remained the only nonin-
vasive mode of treatment for proliferative diabetic retinop-
athy and diabetic maculopathy. Using timely laser photoco-
agulation as advocated by diabetic retinopathy study (DRS) 
and early treatment diabetic retinopathy study (ETDRS), 
severe visual loss can be reduced by 95%.6 Aims and Ob-
jectives of the present research were to evaluate the role of 
frequency double diode pumped Nd: YAG green laser photo-
coagulation in progression of diabetic retinopathy with effect 
on visual acquity and to study the adequate power, duration, 
retinal spot size and number of burns required to perform 
laser photocoagulation and complications associated with it.

MATERIAL AND METHODS
Our study is a prospective study conducted in Silchar Medi-
cal College and Hospital, Assam over a period of 1 year.

Inclusion criteria for selection of cases were:
Patients presenting at the Retina clinic in the Department of 
Ophthalmology, Silchar Medical College and Hospital, with 
following criteria: 
Patients diagnosed to have proliferative diabetic retinopathy 
and/ or clinically significant macular edema and giving con-
sent to be part of study.

Exclusion criteria for the study were: 
Medical contraindication for laser or refusals, lost follow up, 
hazy ocular media, pregnancy, concomitant ocular pathology 
(glaucoma, high myopia, hypertension etc), and type-I dia-
betes mellitus cases.
Number of cases recruited: 50 cases of type 2 diabetes mel-
litus with PDR or CSME confirmed by F.F.A (Precision of 
5%, Prevalence of PDR to be 3.4%7, Population of 55 lakhs, 
CI level of 95%). Institutional board approval was obtained 
from the Ethical committee of our institution.
Diagnostic tests performed: Visual acuity; Ophthalmo-
scopic examination; Slit lamp examination; Fluorescein 
study (Zeiss Fundus Camera, Visucam Lite); Optical Coher-
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ence Tomography (3rd generation Cirrus HD OCT (Spectral 
Domain Technology)).
Doubled diode pumped Nd: YAG (532x2nm) green laser 
photocoagulation done in 3 sittings. Among the laser param-
eters used in various modes of delivery, interval was kept 
constant whereas spot size, power and duration varied from 
case to case. Patients were then discharged with a NSAID 
eye drop and reviewed at a weekly interval for the second 
and the third sittings subsequently. In each visit before la-
ser procedure visual acuity, SLE, IOP and a thorough fundus 
examination was done. All cases of laser photocoagulation 
were reviewed 3 weekly, 3 monthly and 6 monthly. In each 
follow up visit VA, SLE, IOP, Indirect Ophthalmoscopy, Go-
nioscopy were done to examine for regression of neovascu-
larization, resolution of macular edema and to rule out any 
complication. FFA if required is repeated after 3 months.

RESULTS 
Out of 50 patients 33 (66%) were Males. The age ranged 
from 30-70 years and maximum cases in age group 50-59 
years ( 48%). Duration of diabetes mellitus since diagno-
sis ranged from 0->15 years. Maximum number of patients 
were having diabetes from last 10-15 years 23 cases (46 %). 
The total of 80 eyes were divided into four groups – (i) PDR 
only, (ii) PDR with HRC, (iii) PDR with CSME, (iv) CSME 
only. 28 eyes (35%) fell into the first group, 14 (17.5%) into 
the second, 8 (10%) into the third and 30 (37.5%) into the 
fourth group. Eyes having PDR/PDR with HRC, PRP was 
done (52.5%); those having diffuse macular edema grid la-
ser was given (13.75%). For focal macular edema focal laser 
was given in (23.75%) of the eyes and the ones having both 
PDR and CSME, grid laser and PRP were given together 
(10%).
Power used for grid/focal laser was less than that required for 
PRP. Further power used for focal was <100mW in 57.8% of 
the cases and was in the range of 100-199 mW for the rest. 
In case of grid laser <100 mW was required in 36.8% of the 
cases and 100-199 mW for the rest of the eyes.
The spot sizes required for grid/focal was lesser than that 
for PRP. Further spot size required for grid was <100 µm in 
36.87% and 100-199 µm in 63.15% of eyes. In case of focal 
<100 µm was required in 89.47% and 10.52% required 100-
199 µm. Therefore the largest spot size was required for grid 
laser than focal in more number of eyes. In case of PRP spot 
size ranged from 200-300 µm. Grid included eyes underwent 

grid alone (11 cases) and also the ones which were subjected 
to grid and PRP (8 cases). Similarly in case of PRP, PRP 
alone was done in 42 and PRP and grid in 8 eyes. 
Duration of 0.1 second was used in all eyes in which PRP 
was done. 89.47% of eyes undergoing grid laser required 
0.1 second and only 10.52% of eyes required 0.05 second. 
Therefore it can be seen that most of the eyes required a 
duration of 0.1 second for adequate laser photocoagulation. 
Only in case of focal, 47.37% of eyes required 0.05 second. 
For focal laser, average 153 numbers of burns and for grid 
laser 357 numbers of burns were delivered in a single sitting 
for the adequate laser photocoagulation. In case of PRP aver-
age number of burns given in a single sitting was 643. These 
were given in three sittings (643x3). The actual number of 
burns varied from eye to eye in different types of laser.
Some percent of eyes undergoing laser photocoagulation 
showed improvement in visual acuity. Stabilization of visual 
acuity was also achieved in most of the eyes. Some percent-
age of eyes showed decrease in acuity due to laser compli-
cations or progression of cataract on follow up (Table 01), 
(Pie Chart 01). 
The table-2 shows the post laser BCVA in those eyes having 
baseline. 
VA≥ 6/18: From the above chart it can be seen that 78.9% 
of the eyes showed improvement or stabilization of visual 
acuity. In 16% of the eyes there was moderate visual loss 
and in 5% severe visual loss occurred after laser procedure.
VA in the range of 6/24 to 6/60: From the above chart it can 
be seen that 56% of the eyes remained in the same group, 
23% of the eyes showed improvement and 21% deteriorated 
to ≤6/60 after laser photocoagulation. 
VA < 6/60: From the Table 02 it can be seen that in 72% of 
the eyes, VA remained stable. Only 27% of the eyes showed 
improvement to 6/24-6/60. In no eye, VA in the range of 6/6-
6/18 was achieved.
It was seen that resolution or improvement in the macular 
edema occurred in 81.57% of cases after focal/grid laser pho-
tocoagulation on follow up. Neovascularization regressed in 
72% of the cases after PRP on follow up. It was seen that the 
commonest complication was vitreous haemorrhage (7.5%) 
resulting in significant drop in visual acuity. The next com-
monest complication was chronic macular edema (5%). In 
some of the eyes (2.5%) pre retinal haemorrhage over the 
macula resulted in decreased visual acuity. Few (2.5%) com-

BCVA Focal % Grid % PRP+Grid % PRP % 
Improved 07 36.8% 03 27.3% 02 25% 14 33.3%
Static 08 42.10% 06 54.5% 03 37.5% 16 38%
Deteriorated 04 21.05% 02 18.2% 03 37.5% 12 28.5%
Total 19 100% 11 100% 08 100% 42 100%

Table-1: Status of Visual acuity after Laser photocoagulation

Baseline 
BCVA

Post laser BCVA Total
6/6-6/18 % 6/24-6/60 % <6/60 %

6/6-6/18 15 78.9% 03 15.78% 01 5.2% 19
6/24-6/60 09 23% 22 56.4% 08 20.5% 39
<6/60 00 00% 06 27.2% 16 72% 22

Table-2: Status of Visual acuity after Laser photocoagulation in relation to pre treatment visual acuity.
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plained of moderate pain after the laser procedure. Apart 
from these complications visual loss occurred in few due to 
development or progression of cataract with time.

DISCUSSION
Demographic Profile
Yanko et al. (1983)8 reported that diabetic retinopathy is the 
commonest cause of newly reported blindness in 41-60 years 
of age group. Age ranges from 38-72 years with a mean age 
of 57.62 years in our study.
Shrestha S, Karki DB, Byanju R et al. (2007)9 reported an in-
creased incidence of males (58%) having diabetic retinopathy 
in their study. In our study it was found that there was more 
number of males (66%) having DR requiring laser photoco-
agulation than females (33%).
Mohan Rema, Purushothaman Sujatha et al. (2005)10 report-
ed 14.4 ± 6.4 years mean duration of diabetes mellitus. Our 
study closely correlates with other studies in terms of mean 
duration of diabetes mellitus i.e., 13.32 years.

Laser Parameters
a. Power used (mW): In our study the power used for grid/

focal photocoagulation is in the range of 80-120mW 
which was lesser than that used by Y.K. Dastur11 and 
Kajo Bucan, Milan Ivanisevic et al12, in their study.

b. Average number of laser burns: In ETDRS (1987)13 
the number of burns delivered for complete full scatter 
treatment was 1200-1600. H.K. Tewari, Viney Gupta et 
al. (2000)14 in a study on laser scatter photocoagulation 
in diabetic retinopathy delivered 1694 ± 234 numbers of 
burns. In a similar study by Mohan Rema, Puroshotha-
man Sujatha et al. (2005)10 about the visual outcomes 
of PRP delivered 2500-3000 numbers of burns. In our 
study average number of burns delivered in a single sit-
ting of PRP is 643 and in three sittings (643x3=1923), 
which closely correlates with the above studies.

c. Spot size (µm): The spot size used for focal laser is in 
the range of 50-100µm and that for grid is 100-200µm 
in all the studies mentioned above. The spot size used 
for PRP is between 200-500µm. In our study the spot size 
used for focal/grid laser photocoagulation ranged from 50-
100µm and that for PRP is in range of 200-300µm which 
is same as used by ETDRS13 and other studies.

d. Duration (sec): ETDRS13 required 0.05-0.1 sec for fo-
cal/grid and 0.1 sec for PRP. 

 In our study duration is kept constant in all cases of PRP 
i.e., 0.1 sec which is similar to ETDRS. In case of focal 
and grid laser photocoagulation duration varied from 
0.05-0.1 sec which also correlates with other studies. 

Effect On Visual Acuity 

i. I mprovement in BCVA after laser 
 The largest randomized clinical trial by ETDRS13 (1985) 

found improvement in 16%, stabilization in 77% and de-
terioration in 7% of the cases of CSME after argon grid/
focal laser. Romaniuk W, Koziol H et al15 (2000) found 
improvement in 21.4% and stabilization in 60.7% cas-
es, Kajo bucan, Milan Ivanisevic et al12 (2007) found im-
provement in 53.8% and stabilization in 23%. In our study 
we found improvement in 36.8% of cases of CSME 
after focal laser. Vision remained stable in 42.10% and 
deteriorated in 21.05% of the cases. In case of grid la-
ser photocoagulation there is improvement in 27.3%, 
stabilization in 54.5% and deterioration in 18.2% of  
cases.

 Yi. Q, Bamroongsuk P, Mc Carty D J et al16 (2003) in 
their study found improvement or stabilization of visual 
acuity in 61.9% of cases after PRP for PDR. Wilczyn-
ski M, Dzivgielewski K et al17 (2006) in a similar study 
found stabilization or improvement in 46.10% of the 
cases.

 In our study we found improvement in 33.3% and sta-
bilization in 38%. There is deterioration in 28.5% cases. 
Our study closely correlates with other studies. In cases 
of combined grid and PRP, Shrestha S, Karki DB, By-
anju R et al9 (2007) in their study found improvement 
or stabilization in 66% and deterioration in 33% of the 
cases. In our study there is improvement in 25%, stabili-
zation in 37.5% and deterioration in 37.5%. 

ii.  Status of post laser BCVA in comparison to pre laser 
BCVA

 Mohan Rema, Purushothaman Sujatha et al10 (2005) in 
a study found that 73% of the eyes with baseline VA 6/9 
maintained 6/9 or improved after 1 year of laser pho-
tocoagulation. 70% of the eyes with baseline VA ≤6/60 
maintained 6/60 at 1 year follow up and 30% showed 
improvement. 

 In our study, 78.9% of cases having baseline VA of 6/6-
6/18 improved or maintained the same acuity. Deterio-
ration occurred in 20% of the cases. Out of those having 
baseline VA of 6/24-6/60, improvement occurred in 23% 
and vision remained stable in 56.4%. In cases having VA 
< 6/60 stabilization occurred in 72% and deterioration in 
27.2%.

Fundus Changes 

a. Post laser diabetic maculopathy status:
 The table below shows the status of diabetic macular ede-

ma after focal/grid laser in different studies (Table 03). 
 From the above table (Table 03) it can be seen that 

resolution of macular edema occurred in > 80% of the 
cases in most of the studies. In our study macular ede-
ma resolved in 81.57% of the cases and persisted in the  
rest. 

The Pie Diagram showing Visual outcome of laser

41.25%

32.50%26.25%
Improvement
Static
Deteriorated 

Pie Chart-1: The Pie Diagram shows the overall success rate of 
different types of laser on BCVA. Improvement in visual acuity oc-
curred in 32.50% of the case. Stabilization of visual acuity occurred 
in maximum number (41.25%) of the eyes. Therefore overall suc-
cess accounts to 73.75%.
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b.  Post laser retinopathy status
 Venkat M Reddy, M.D., Rene L et al18 (1995) in a study 

found that neovascularization regressed in 93% of the 
cases after PRP with argon green. Yi. Q, Bamroongsuk 
P, Mc Carty D J et al16 (2003) found regression in 65.5% 
of PDR after PRP. 

 In our study, neovascularization regressed in 72% and 
persisted in 28% of the cases after full scatter treatment.

Complications 
Mohan Rema, Purushothaman Sujatha et al10 (2005) in a study 
found that predominant causes of visual loss at 1 year after 
PRP were vitreous haemorrhage (31.7%), chronic macular 
edema (23.8%), preretinal fibrosis (4.7%) and pre retinal 
haemorrhage (9.5% of the cases). In our study we found that 
vitreous haemorrhage occurred in 7.5%, 2.5% complained of 
pain after PRP, 5% developed chronic macular edema and in 
2.5% pre-retinal haemorrhage. Lesser percentage of compli-
cations is seen in our study than other studies. 

CONCLUSION
The study shows that the focal/grid laser photocoagulation of 
CSME with Nd:YAG (532x2nm) facilitates improvement of 
visual acuity as it causes regression of macular edema. 
Pan retinal laser photocoagulation with the same wavelength 
causes regression of neovascularization and stabilization of 
visual acuity in most of the cases of proliferative diabetic 
retinopathy. 
In patients with PDR and CSME together, focal followed by 
scatter therapy improves the visual acuity and facilitates re-
gression of macular edema and neovascularization.
Laser photocoagulation decreases the chances of severe 
visual loss due to complications of diabetic retinopathy and 
reduces the ocular morbidity. Rational and timely laser ther-
apy is important method to control diabetic retinopathy. 
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Sl. 
No.

Studies CSME  
resolved (%)

1. Yi Q, Bamroongsuk P, Mc Carty DJ 
et al16 (2003)

91.6

2. Wilczynski M, Dzivgielewski K et 
al17 (2006)

89.32

3. Kajo bucan, Milan Ivanisevic et al12 
(2007)

73

4. Shrestha S, Karki DB, Byanju R et 
al9 (2007)

91

5. Our study 81.57
Table-3: Status of diabetic macular edema after focal/grid laser 

in different studies
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ABSTRACT

Introduction: Guillain Barre Syndrome is a life threatening 
disorder with about a quarter of patients requiring admission 
to intensive care unit for mechanical ventilation. The diagno-
sis of GBS is usually made on clinical grounds, supported by 
features of polyneuropathy on electrophysiology and exam-
ination of the cerebrospinal fluid. The prognosis of patients 
depends on early diagnosis and prompt treatment because the 
early diagnosis aid good outcome after treatment. Electro-
physiological tests are very much helpful in early diagnosis 
of such patients. 
Material and Methods: Total 7 (4 male and 3 female) sub-
jects from central India between 6-71 yrs of age were recruited 
in the study. The subjects were selected according to preset 
inclusion and exclusion criteria. Motor nerve conduction pa-
rameters were studied by on RMS EMG EP Mark-II machine. 
Parameter studies were DML, CMAP and CV from bilateral 
median, ulnar, tibial and peronel nerves 
Results: Increased distal motor latency (DML) was seen in 
all patients for median, ulnar, tibial and peroneal nerves. Am-
plitude was decreased in all patients in B/L ulnar, tibial and 
peroneal nerve whereas amplitude was reduced bilaterally in 
(85.71%) in median nerve. Conduction velocity was reduced 
in median (42.85%), Ulnar (57.14%), Tibial (57.14%) and 
Peroneal (42.85%) of patients. 
Conclusion: Motor nerve conduction study plays an im-
portant role in the early detection and characterization of 
inflammatory demyelinating polyneuropathy in the first 
week of symptoms and assumes importance in treatment of 
this syndrome as timely intervention reduces morbidity and  
disability.

Keywords: Guillain Barre Syndrome, Motor nerve conduc-
tion, polyneuropathy

INTRODUCTION
Guillain Barre Syndrome (GBS) is a condition in which 
there is a rapid-onset weakness of the limbs as a result of 
an acute polyneuropathy. The disease is usually triggered 
by an infection, which incites immune-mediated nerve dys-
function. During the acute phase, the disorder can be fatal 
requiring admission to intensive care unit for mechanical 
ventilation. Some patients are affected by variations in the 
function of the autonomic nervous system, which can lead 
to dangerous abnormalities in heart rate and pressure. The 
diagnosis of GBS is usually made on clinical grounds, sup-
ported by features of polyneuropathy on electrophysiology 
and examination of the cerebrospinal fluid.1-3 The recorded 
incidence rates for GBS are 1–2 per 100,000 population and 
the the lifetime possibility of any individual acquiring GBS 
is 1:1000.4-6 Incidence and and prevalent subtype of Guil-
lain-Barre syndrome (GBS) differs geographically.7 The 
prognosis of patients depends on early diagnosis and prompt 

treatment because the early diagnosis aid good outcome after 
treatment.8 
Electrophysiological tests are very much helpful in early di-
agnosis of such patients. Although literature is available re-
garding the prevalence of clinical GBS and diagnostic utility 
of electrophysiological tests in GBS, it is insufficient in Indi-
an context. Therefore, the present study is designed to find out 
the motor nerve conduction profile of GBS patients among 
GBS patients attending a rural hospital in Central India. 

MATERIAL AND METHODS
Study Design: The study included all age group subjects re-
siding in rural area of Wardha (Central India). The study was 
approved by the Institutional Ethics Committee and written 
informed consent was obtained from each study participant. 
Study population and sample size: The study was conduct-
ed on 7 clinically diagnosed patients of Guillian Barre Syn-
drome referred to us from the department of Medicine and 
Paediatrics. All the subjects were asked detailed history and 
thorough clinical examination was documented. 
Inclusion criteria: Clinically diagnosed GBS patients of all 
age groups and of both genders were included in the study. 
Exclusion criteria: 
•  Those patients with cardiac pacemakers or cardiac pa-

thology 
•  Myelopathy, Myopathy and Neuromuscular junction 

disorders like myasthenia gravis. 
Procedure and instruments: The present study was per-
formed on RMS EMG EP Mark-II machine in the Clini-
cal Neurophysiology Unit, Department of Physiology, and 
MGIMS Sevagram. All tests were performed by the same 
investigator and under constant room temperature (300C) to 
shortlist the errors. History and clinical examination were 
recorded in structured format. 

Electrophysiological Evaluation of Gullian Barre 
Syndrome

a) Motor Nerve Conduction Studies 
Motor nerve conduction studies (MNCS) involve stimulation 
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of motor nerve at two different sites with maximum stimulus 
and calculation of conduction velocity. Nerves tested were 
median, ulnar, tibial and peroneal nerves. Setting was kept at 
sweep speed 5 ms/D, intensity 2 mV, frequency 2 Hz, filter 
between 2 Hz to 5 Hz and stimulus strength duration was 
100 μs. 

RESULTS
We recruited 7 clinically diagnosed patients of GBS in our 
study. Out of this 4 (57.14%) were male and 3 (42.85%) were 
female. The youngest patient was 6 years of age whereas the 
eldest patient was 71 years of age.
Distal motor latency: Increased distal motor latency (DML) 
was seen in all (100%) of the patients for both ulnar and 
median nerves. In lower limbs, increased distal motor laten-
cy was seen in bilateral tibial and peroneal nerves in all the 
patients. 
Conduction velocity and amplitude: Amplitude was de-
creased in all patients in B/L ulnar, tibial and peroneal nerve 
whereas amplitude was reduced bilaterally in (85.71%) in 
median nerve. Conduction velocity was reduced in median 
(42.85%), Ulnar (57.14%), Tibial (57.14%) and Peroneal 
(42.85%) of patients. 

DISCUSSION
The Guillain-Barre syndrome (GBS) is an acute inflammato-
ry demyelinating essentially motor polyradiculo-neuropathy. 
GBS is a selflimiting disorder, nonetheless, up to 30% of the 
patients may require temporary artificial ventilation; about 
15% become disabled and mortality is likely to be up to 5%. 
Hence, GBS must be considered as a serious disease. Plas-
ma exchange (PE) and recently high dose immunoglobulin’s 
have been found to be successful in curtailing the duration 
of the disease, the duration of artificial ventilation and to im-
prove outcome at 6 months.9 The prognosis of the patients 
is dependent on the early diagnosis and prompt treatment. 
Electrophysiologic studies are very useful in diagnosis and 
differentiation of demyelinating variety of GBS which re-
sponds better to treatment and has a good prognosis. Elec-
trophysiological findings of early demyelination include in-

creased distal motor latencies, prolonged or absent F wave 
latencies mainly in the lower limbs, decreased motor con-
duction velocities or conduction block with absent F wave, 
and abnormal upper extremity sensory nerve action potential 
as compared to the sural nerve.10,11

Our study results are in accordance with that of Ropper et al. 
They studied 41 patients of GBS who had undergone elec-
tro-diagnostic studies within a week of onset of symptoms, 
16 patients had abnormalities of compound muscle action 
potentials including dispersion, delayed latency, low am-
plitude, conduction velocity slowing, conduction block or 
abnormal F-waves. Similar results have been reported by 
Clouston et al.12,13

CONCLUSION
The global incidence of Guillain Barre Syndrome has been 
estimated to be 1 to 2 per 100,000 populations. It is a life 
threatening disease if prompt diagnosis and treatment is not 
done. Electro-diagnostic techniques plays an important role 
in the early detection and characterization of inflammatory 
demyelinating polyneuropathy in the first week of symptoms 
and assume importance in treatment of this syndrome be-
cause timely intervention reduces morbidity and disability.
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Table-2: Distribution of Motor nerve conduction Parameters in study subjects
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Gouty Arthritis - Analysis of Gender Disparities
Channa Reddy H1, Rajesh M S2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Gout is the most common emerging disease 
world wide specially in the developing countries. Aim of the 
study was to identify and describe any differences in risk fac-
tors and clinical manifestations of gouty arthritis in males and 
females.
Material and Methods: Prospective study of 28 men and 22 
women with gouty arthritis. Patient characteristics, risk fac-
tors and clinical spectrum was studied and analysed for any 
disparity between men and women.
Results: The age of onset of gout was a mean 5 years lat-
er in women (54.45 years vs 49.78 years). Podagra (40.90% 
vs 21.42%) and polyarthritis were common in women. On 
the other hand men had higher frequency of comorbidities 
(82.14% vs 68.18%) commonly obesity and hyperlipedemia. 
Alcohol use was found exclusively in men (64.28% vs 0%). 
Diuretic use was found to be similar in both sexes (14.28% 
of men vs 18.18% of women). Ankle joint was commonly af-
fected in men. 
Conclusion: Present research shows that there exist gender 
disparities in risk factors for gout, better understanding is re-
quired to understand the nature of disease.

Keywords: gout, arthritis, gender, podagra, risk factors, dif-
ferences.

INTRODUCTION
Gout is the most common inflammatory arthritis with world 
wide distribution. Historically gout was considered as a male 
disease, but it is not that uncommon in females. The incidence 
of gout in women has doubled in the past twenty years.1 This 
increase in the incidence and prevalence of gout in women is 
due to increased longevity and rise in the associated comor-
bidities including obesity, hypertension, diabetes mellitus, 
chronic kidney disease and use of diuretics.2,3 
Since gout is recognized as a disease affecting men, gout in 
women may be under recognized or even may be misdiag-
nosed. This study analyses the gender differences in patients 
with gouty arthritis in terms of patient characteristics, risk fac-
tors for gout and clinical aspects of gout. 

MATERIAL AND METHODS
We designed a prospective study of gout arthritis in fifty sub-
jects with 28 men and 22 women to identify any differenc-
es between men and women. All the patients with rheumatic 
complaints were evaluated for gout by history, thorough phys-
ical examination and laboratory investigations. 
American Rheumatism Association (ARA) criteria, 1977 was 
used for the diagnosis of gout.4 In doubtful cases clinical di-
agnosis was made. 
The following data was collected during the study – age, sex, 
body mass index, risk factors for gout and gout associated co-
morbidities including alcohol use, obesity, hypertension, renal 
insufficiency, diabetes mellitus (DM), cardiovascular diseases 

(CVDs) and other related disorders were noted. 
Hypertension was defined by systolic blood pressure > 140 
mm Hg or diastolic blood pressure > 90 mm Hg or use of 
anti hypertension medications. Diabetes was defined as fasting 
blood sugar levels > 126 mg/dl or use of medications to treat 
diabetes. Obesity was defined as BMI > 30 kg/m2. Hyperlipe-
demia was defined as triglyceride level >150 mg/dl or total 
cholesterol level > 200 mg/dl or use of lipid lowering drugs. 
Hyper uricemia was defined as a serum uric acid measurement 
> 6 mg/dl (360 µ mol/l) in women and > 7 mg/dl(420 µ mol/l) 
in men.

RESULTS
Women with gout were older by 5 years compared to males, 
mean age of women 54.45 years (range 22-75 years) versus 
mean age of men 49.78 years (range 22-80 years). With cut off 
age for menopause considered as 50 years, more than half of 
the women (59.9%, n=13) were postmenopausal at the initial 
presentation. The body mass index for males and females is 
shown in the table - 1: Risk factors for gout and comorbidities 
associated with gout are shown in table - 2. 
Men had higher rate of comorbidities than women, 82.14% 
(n=23) vs 68.18% (n=15) but each women had a higher av-
erage comorbidities per subject than men, 2.31 vs 2.0 comor-
bidities per subject. Clinical presentation of gout is shown in 
the table – 3.

DISCUSSION
In our study women were 5 years older vs De Souza AW etal 
study -7 years older.5 The reason for higher age of onset of 
gout in women is that they develop gout after menopause. Fe-
males are protected against gout in the pre-menopausal period 
due to uricosuric effect of female sex hormones (Oestradoil).6

Fifty nine percent (59.9%, n=13) of women were post-men-
opausal (>50 years) at the time of diagnosis of gout. Alcohol 
was exclusively used by men, 64.28% (n=18) vs 0%(n=0).
Diuretic use was almost similar in both sexes, which is a risk 
factor for gout.Men had a higher rates of obesity (BMI >30 
kg/m2) than their female counterparts, 39.28% of the men vs 
27.27% of the women, where as females are often overweight 
(BMI > 25-29.9 kg/m2) than males, 45.45% of females vs 
35.71% of males. Hyperlipedemia was also higher in males, 
as compared to females, 71.42% vs 31.81%.
There were no sex differences in the prevalence of diabetes 
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mellitus, hypertension and cardiovascular disease and diuretic 
use. Many studies have reported higher incidence of renal im-
pairment in women with gout. We observed similar findings 
in our study with renal dysfunction being more common in 
women (22.72%) compared to men (14.28%) with gout. This 
rate of renal impairment is lesser in our study compared to 
other studies, our study 22.72% vs Park YB etal study-47%.7

The most common joint involved in women is first metatar-
so phalyngeal joint (Podagra), a twofold greater than in men, 
40.90% women vs 21.42% men. The most common joint in-
volved in males is ankle joint as compared to females (35.71% 
vs 4.54%), where as knee joint was predominantly affected 
in females (22.72% vs 3.57%).Polyarthritis as a presentation 
of gout was found only in females (18.18%), where as tophi 
were found only in males (14.28%). Jansen HJ et al, in a sys-
tematic review of gout in women compared to men found that 
women were older, had more comorbidities with hypertension 
and renal insufficiency, more often use of diuretics, less often 
podagra more often involvement of other joints.8 Bursitis and 
tendinitis were found mainly in the males. Juan J etal reported 
bursitis (Prepatellar, Olecrenon) in 11.02% (15/136) in sub-

jects with gout all in males, comparable to our study.9

These difference can be attributed to genetic predisposition, 
age at onset, changes in diet, life style and environmental fac-
tors and differences in risk factors for gout.10,11

The women develop gout at a later age, more often over 
weight, had more multiple comorbidities per subject, higher 
incidence of renal insufficiency, podagra was more common, 
followed by knee joint affection, more likely to have polyar-
thritis. Men with gout have higher prevalence of comorbidi-
ties, more commonly obesity and hyperlipedemia, more likely 
to use alcohol, higher frequency of ankle joint involvement, 
bursitis and tendinitis. 

CONCLUSION
Our study shows that there are gender disparities in risk fac-
tors for gout, gout associated comorbidities and clinical spec-
trum. Better knowledge of these differences between men and 
women, will lead to early diagnosis of gout, optimal treatment, 
prevention of complications and improvement in health out-
comes. 
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Males Females
Category BMI  

(Kg/m2)
No. (% of 

males)
No. (% of 

females)
Underweight 15-19.9 1 (3.5) 0 (0)
Normal 20-24.9 6 (21.42) 7 (31.87)
Over weight 25-29.9 10 (35.71) 10 (45.45)
Obesity >30 11 (39.28) 6 (27.7)

Total 28 (56) 22 (44)
Table-1: The body mass index for males and females

Men (n=28) Women (n=22)
Risk factors/Comor-
bidities

No (% of 
men)

No. (% of 
Women)

Alcohol 18 (64.28) 0 (0)
Diuretic use 5 (14.28) 4 (18.18)
Obesity 11 (39.28) 6 (27.27)
Hyperlipedemia 20 (71.42) 7 (31.81)
Hypertension 9 (32.14) 7 (31.81)
Renal impairement 4 (14.28) 6 (27.27)
Diabetes Mellitus 3 (10.71) 3 (13.63)
CVD 5 (17.85) 4 (18.18)
Hypothyroidism 0 (0) 3 (13.63)
CVD – Cardiovascular diseases, includes coronary heart disease, myo-
cardial infarction and heart failure.
Table-2: Risk factors for gout and comorbidities associated with gout

Men Women 
No (% of 

men)
No. (% of 

Women)
Podagra 6 (21.42) 9 (40.90)
Ankle 10 (35.71) 1 (4.54)
Knee 1 (3.57) 5 (22.72)
Polyarthritis 0 (0) 4 (18.18)
Bursitis 5 (17.85) 1 (4.54)
Tendinitis 3 (10.71) 0 (0)
Enthesopathy 1 (3.57) 1 (4.54)
Tophi 4 (14.28) 0 (0)
Bursitis: Subacromial 2, Retrocalcaneal 2, Olecrenon 1and Trochantric 
bursae 1

Table-3: Clinical presentation of gout.
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Compound Odontome the Hamartoma of Odontogenic Origin: 
Report of A Case with Cone Beam Computed Tomography
Sagar A. Khairnar1, Rajendra S Birangane2, Swapnali Chaudhari3, Rohan Chaudhari4

CASE REPORT

ABSTRACT

Introduction: Odontomes are most commonly seen benign 
odontogenic tumors of the jaw. These are mixed tumors of 
epithelial and mesenchymal origin. Odontomes are classified 
into compound and complex odontome. Multiple small teeth 
like structures are seen in the compound odontome commonly 
seen in anterior maxilla whereas complex odontomes are dis-
orderly developed calcified mass of dental tissue commonly 
seen in posterior mandible. Compound odontomes are com-
monly associated with the crowns of unerupted or impacted 
teeth or near the roots of the erupted teeth. The typical radio-
graphic apperence of odontomes is very important for diagno-
sis and treatment planning. 
Case Report: A 19 year old female reported with discoloured 
deciduous retained anterior tooth and its clinically missing 
permanent successor with no history of trauma. Intraoral 
periapical radiograph, occlusal radiograph and OPG revealed 
a radio-opaque mass of multiple teeth like structures which 
was surrounded by radiolucent rim. Horizontally Impacted 
21and a supernumerary tooth was associated superiorly with 
the lesion. On further CBCT examination, 3D image had been 
obtained of the lesion in all three axes which revealed the 
presence of impacted mesiodens associated with the lesion. 
After excision of the lesion a number of calcified small teeth 
like structures were removed. Horizontally Impacted 21 and 
mesiodens were also removed from the field. Total 17 teeth 
like structures removed from the area. Histopathological re-
port concludes to the diagnosis of compound odontome.
Conclusion: Compound odontomes should also be consid-
ered as a differential diagnosis for the radioopaque lesion in 
anterior maxilla. CBCT examination of the lesion showed 
an extraordinary view in all three axis which facilitates the 
approximation of precise dimensions of the lesion thereby a 
accurate surgical planning can be accomplished.

Keywords: Compound Odontome, Hamartoma, Computed 
Tomography

INTRODUCTION
The odontomes are most commonly seen benign odontogenic 
tumors of the jaws. These are mixed calcified tumors of both 
epithelial and mesenchymal origin.1 Odontomes are most 
common hamartomatous lesions of abnormal tooth devel-
opment which account for 22% of all odontogenic tumors.2 
Paul Broca in 1967 coined the term ‘odontome’.3 WHO in 
2005 classified the odontomes into compound and complex 
types. Compound odontomes comprised of multiple small 
teeth like structures which are called as a denticles common-
ly found in the maxillary anterior region. Compound odon-
tomes are commonly associated with crowns of unerupted 
or impacted teeth or near the roots of erupted teeth whereas 
complex odontomes are commonly seen in the mandibular 
posterior region which comprised of disorderly developed 

calcified mass of dental tissue.4,5 Janquera et al in 2005 clas-
sified odontomes in three clinical types as a central odon-
tome (introsseous), peripheral odontome (Extraosseous) and 
erupted odontome.6 The exact etiology is still unknown but 
the local trauma or infection has been suggested as one of the 
etiological factor. Odontomes are either inherited or caused 
due to mutation or interference in the gene suggested by 
Hitchin.7 Here we reported a case of compound odontome in 
anterior maxilla which leads to impaction of central incisor 
and mesiodens which was diagnosed incidentally. 

CASE REPORT
A 19 year female reported to the Department of Oral medi-
cine and Radiology with complaint of pain in the left man-
dibular posterior region since one month. Extra-oral clinical 
examination was normal. On intraoral examination deep oc-
clusal caries with positive pain on percussion noted with left 
mandibular first molar (36). There was no other abnormal 
finding on intraoral examination except retained deciduous 
left maxillary central incisor (61) with slight mobility and 
blackish discoluration which suggested it was a nonvital 
tooth, [Figure 1]. Inraoral examination revealed missing 
permanent maxillary central incisor (21) of left side while 
the contralateral right maxillary central incisor had already 
erupted and was normally positioned in the arch. Mesially 
tipped 22 was noticed. There was no history of trauma asso-
ciated with 61 and her family, medical and dental histories 
were non contributory. There was no sign of inflammation 
or infection with normal surrounding mucosa and gingiva. 
As a part of routine radiographic examination along with 36; 
the intraoral periapical radiograph of deciduous retained 61 
was obtained. The radiograph revealed a radio-opaque mass 
of multiple teeth like structures of approximately 2x3 cm in 
size which was surrounded by radiolucent rim, [Figure 2]. 
Horizontally Impacted 21 and mesiodens were noted asso-
ciated with the lesion. Further maxillary occlusal and pano-
ramic radiography revealed the location of the radio-opaque 
teeth like mass near periapex of 61 which also appears to be 
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Figure-1: Intraoral view showing discoloured deciduous retained 
61with clinically missing 21 and slightly displaced 22.

Figure-2: Radiographic investigation A) Intra-oral periapical ra-
diograph, B) Occlusal radiograph and C) Panoramic radiograph 
revealed a radio-opaque mass of multiple teeth like structures sur-
rounded by radiolucent rim with impacted 21and a supernumerary 
tooth.

Figure-3: CBCT (Cone Beam Computed Tomography) images 
showing an extraordinary view of the lesion in all three axes.

displaced the lateral incisor mesially, [Figure 2]. On further 
advanced radiographic investigation using Cone beam CT 
three dimentional image has been obtained which fascillitat-
ed the approximation of dimentions in all three axes, [Fig-
ure 3]. Cone beam CT images helped in accurate surgical 
planning. Hence the surgical excision of the odontome along 
with impacted incisor and mesiodens under local anaesthe-
sia was planned. A mucoperiosteal flap was raised from the 

from the left lateral incisor to the right central incisor and the 
layer of bone overlying labial surface was removed with the 
bur and the whole calcified mass from the area was exposed, 
[Figure 4]. The retained primary incisor was extracted. Af-
ter excision of the lesion a number of calcified small teeth 
like structures were removed. Horizontally Impacted 21 and 
mesiodens were also removed from the field, [Figure 4]. Me-
siodens was sectioned in two pieces to remove from the field. 
Total 17 teeth like structures removed from the area, [Figure 
4]. The specimen was sent for histopathological examination. 
Reports showed that the dentin appeared with normal tubular 
pattern, strands of connective tissue and pulp chamber seen. 
These findings were suggestive of compound odontome. Pa-
tient was recalled after 15 days for routine follow up; normal 
healing of surgical area was noted. Patient is still under the 
follow up for prosthetic rehabilitation of missing 21.

DISCUSSION
Odontomes are one of the most common benign, mixed, 
calcified odontogenic tumor of the jaws. odontomes usually 
diagnosed mostly as a incidental finding in the 2nd decade of 
life with no gender predilection. They are frequently asymp-
tomatic and are associated with over-retained deciduous 



Khairnar et al. Compound Odontome the Hamartoma of Odontogenic Origin

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

866

teeth causing delayed eruption of its permanent succesor.8 
In our case there was retained deciduous central incisor and 
also mesiodens. Presence of impacted mesiodens shows it as 
a rare instance. The total incidence of odontogenic tumours 
varies from 0.002% to 0.1%9 out of which odontomes consti-
tute about 22% of all odontogenic tumours of the jaws.10 Al-
though the etiology of ondontome is unknown, nevertheless 
odontomes are considered to be associated with the history 
of trauma with inflammatory and infectious conditions10, 
However in our case there was no history of trauma or any 
infectious condition except non-vital retained deciduous 
tooth. 
Odontomes may perhaps have a racial tendency with a high-
est reported incidence in Caucasians (About 60%) and only 
6–6.7% in the Chinese.9 This could be suggestive of genetic 
or environmental propensity of the odomtome.
Radiographically, odontomes manifest as a radiopaque solid 
mass, and surrounded by a fine radiolucent zone which can 
be well demonstrated in our case. Here in our case along 
with all radiographic investigations like occlusal and pano-
ramic; the lesion was evaluated with the help of Cone beam 
CT which gave the avant-garde image of the lesion. Early 
diagnosis of odontomas with 3D imaging of CBCT allows 
implementation of a less complex and less expensive treat-
ment and ensures better prognosis as reported in our case.

CONCLUSION
Compound odontomes should also be considered as a dif-

ferential diagnosis for the radio-opaque lesion in anterior 
maxilla. The compound odontome can also be seen associ-
ated with the impacted mesiodens along with the permanent 
incisor which is a rare occurrence. CBCT examination of the 
lesion showed an extraordinary view in all three axis which 
facilitates the approximation of precise dimensions of the 
lesion thereby a accurate surgical planning can be accom-
plished.
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Figure-4: A) A mucoperiosteal flap on the labial surface from the 
left lateral incisor to the right central incisor was reflected. B) The 
layer of bone overlying the labial surface was removed and the cal-
cified mass was exposed. The retained primary incisor was extract-
ed. C) Total 17 teeth like structures removed along with impacted 
21 and mesiodens.
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ABSTRACT

Introduction: Abnormal uterine bleeding (AUB) continues to 
be one of the most frequently encountered problems in gynae-
cology. The present clinicopathological study was planned for 
early diagnosis and proper treatment of the organic pathology 
of the genital tract, with special emphasis on early diagnosis 
of malignancy.
Material and Methods: The patients included in this study 
belong to Peri and Post menopausal age group starting from 
40 years or, more and presenting with abnormal uterine bleed-
ing. These patients were subjected to a detailed history and 
a meticulous general, systemic and local examination along 
with the relevant investigations including endometrial as-
piration smear / microbiopsy, dilatation and curettage, and  
biopsy.
Results: Total 300 patients were included in this study. Dys-
functional Uterine Bleeding and Menorrhagia were the most 
common diagnosis (39%) and complaint respectively. Out of 
300 cases, 169 (56.3%) cases were managed surgically by to-
tal abdominal hysterectomy (138), vaginal hysterectomy (19) 
and extended hysterectomy (12). In the rest of 131 patients, 
128 (42.6%) cases underwent diagnostic as well as therapeutic 
D and C and 3 cases were managed conservatively with radi-
otherapy. Fibroid uterus, chronic cervicitis and proliferative 
endometrium were the most common myometrial, cervical 
and endometrial histopathology respectively.
Conclusion: All cases of AUB in the peri and post meno-
pausal age group should be thoroughly analyzed including 
complete history, detailed clinical examination followed by 
appropriate radiological and pathological examination, espe-
cially in suspicious cases for early detection of premalignant 
and malignant lesions of the body of uterus, leading to early 
diagnosis and prompt treatment at appropriate time.

Keywords: Abnormal Uterine Bleeding, Post Menopause, 
Endometrial Hyperplasia, Cervicitis, Fibroid Uterus, Adeno-
myosis.

INTRODUCTION
Abnormal uterine bleeding (AUB) continues to be one of the 
most frequently encountered and perplexing problems in gy-
naecology and most of the patients attend the gynaecology 
clinics with only this complaint. Abnormal uterine bleeding 
as such is a symptom and not a disease and various types of 
presentations according to the severity and cycles are – men-
orrhagia, polymenorrhoea, polymenorrhagia, metrorrhagia, 
contact bleeding, continuous bleeding per vaginum, blood 
stained discharge and post menopausal bleeding.
Its various causative factors are Benign lesions (Fibroid, 
Endometriosis, Cervical polyps, Endometrial polyps, etc.), 
Dysfunctional Uterine Bleeding (DUB) Malignant lesions 

(Carcinoma body of uterus, Leiomyosarcoma, Carcinoma 
Cervix), Inflammatory, Traumatic, Ovarian tumors, and 
Miscellaneous causes (Estrogen therapy, Bleeding disorders, 
Pregnancy complications, etc.). This can occur at any age 
and the causes can be reshuffled according to the age group. 
The present clinicopathological study of abnormal uterine 
bleeding above 40 year of age was planned for early diag-
nosis and proper treatment of the organic pathology of the 
genital tract, with special emphasis on early diagnosis of 
malignancy.

MATERIAL AND METHODS
A total of three hundred (300) patients attending the OPD of 
obstetrics and gynaecology were included in this study. They 
were stratified according to their age and presenting com-
plaint; those patients belonging to Peri and Post menopau-
sal age group starting from 40 years or, more and presenting 
with abnormal uterine bleeding were selected for the study. 
A well defined study protocol was designed at the start of the 
study. All the patients were evaluated according to the pro-
tocol which started with personnel data collection through 
personnel interview with each patient. These patients were 
subjected to a detailed history and a meticulous general, 
systemic and local examinations along with the relevant in-
vestigations including endometrial aspiration smear / micro-
biopsy, dilatation and curettage, biopsy, ultrasound (USG) 
and computerized tomography (CT scan). Then the patients 
were followed up for the appropriate managements. Further 
the histopathological results were analyzed according to the 
management done. In the last detailed correlation was done 
among all the available data related to clinical, radiological, 
pathological and final assessments.

STATISTICAL ANALYSIS
Simple statistical calculations (as mentioned below) were 
done in this study.
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A) Percentage Value of a Specified Category
Number of cases of the specified category / Total number of 
cases x 100.

B) Percentage Accuracy of a Test
Number of cases of a specific pathology diagnosed with the 
test (Ex. USG) / Total number of True cases of that specified 
pathology x 100.

C) Percentage Correlation of Investigation 1 with 
Investigation 2
Number of cases of a specified pathology diagnosed with 
Investigation 1 (Ex. Cytology) / Number of cases of that 
specified pathology diagnosed with Investigation 2 (Ex. His-
tology) x 100.

RESULT
Among 300 patients, USG was performed in 150 cases and in 
120 cases endometrial aspiration cytology and micro biopsy 
was done. A clinical, radiological and pathological correla-
tion was done in all cases. DUB was the most common diag-
nosis (39%), followed by Fibroid uterus, seen in 28% cases. 
Malignancy was diagnosed in 18 (6%) cases in our study, out 
of which 4 cases had carcinoma body of uterus. Maximum 
Number of cases (69.2%) belonged to the age group of 41-
45 years and the least number was seen in the more than 60 
years category (5.4%). Para 3 and para 4 together constituted 
the largest group (51.7%), while only 2% cases were nullip-
arous. Menorrhagia was the most common complaint, seen 
in 30.7% of cases, followed by polymenorrhoea (21.6%) 
and polymenorrhagia (16.6%). There were 22 (7.3%) cases 
of post menopausal bleeding in our study. In the perimen-
opausal age group (41-50 years), 59.8% patients presented 
with menorrhagia and / or, polymenorrhoea, while in the 
post menopausal age group (>50 years) maximum number 
of patients (68.6%) presented with blood stained discharge 
and / or, post menopausal bleeding. In this category, there 
was no case of continuous bleeding P/V. Excessive discharge 
P/V associated with AUB was the most common additional 
complaint, seen in 29% cases. Per speculum examination re-
vealed cervical erosion in 36% cases and polyp in 4.3% cas-
es. On per vaginum examination, uterus was found to be nor-
mal in size in 42.3% cases and atrophic in 10% cases. Uterus 
was freely mobile in 81.3% cases and 15% cases revealed an 
adenexal mass (follicular cysts, corpus leuteum cysts, simple 
serous cysts, serous cystadenoma). Parametrial involvement 
in cases of malignancy was judged by per rectal examination 
and revealed 3 cases with parametrial extension. Ultrasonic 
examination is very useful in the diagnosis of uterine size 
especially in obese patients, and 82.05% accuracy rate in the 
detection of fibroid uterus was obtained in our study. Cas-
es of adenomyosis had a 39.5% rate of diagnostic accuracy 
by USG. However, it could diagnose cases of endometrial 
hyperplasia which were earlier categorized under the head 
of DUB. At times, it was difficult to differentiate a mass in 
the uterus with carcinoma body uterus and it revealed only 
a 50% accuracy rate, while the number of cases was very 
less (2). CT scan was performed in 3 cases in our study. One 
case had carcinoma body of uterus and 2 cases had advanced 
carcinoma cervix. The one case of endometrial carcinoma 

showed no abnormality on CT scan examination. The oth-
er two cases of advanced carcinoma cervix revealed an en-
larged cervix with an enlarged uterus. In both cases bilateral 
parametrium was involved and few lymph nodes in the illiac 
group were found to be enlarged. The pelvic walls, bladder 
and rectum were however, free from the disease process. 
Thus in such cases, CT scan was helpful in staging of the 
disease and planning of the treatment. 
Endometrial aspiration study was performed in 120 cas-
es and 18.3% cases revealed an unsatisfactory smear with 
a 91.3% correlation was obtained in cases of hyperplasia. 
Cases of malignancy showed a 100% correlation. Out of 300 
cases, 169 (56.3%) cases were managed surgically by total 
abdominal hysterectomy (138), vaginal hysterectomy (19) 
and extended hysterectomy (12). In the rest of 131 patients, 
128 (42.6%) cases underwent diagnostic as well as thera-
peutic D and C and 3 cases were managed conservatively 
with radiotherapy. Fibroid uterus alone was the most com-
mon myometrial pathology seen in 44.4% cases, followed 
by adenomyosis alone (18.3% cases). Myometrial invasion 
by carcinoma was seen in 2.4% cases. Chronic cervicitis 
was the most frequently occurring cervical lesion on histo-
pathology seen in 51.2% cases. These cases presented ei-
ther as cervical erosion (88.5%) or cervical ulcer (11.5%) 
clinically. Out of 14 cases of carcinoma cervix, 12 (85.7%) 
cases presented with a cervical growth and 2 (14.3%) cases 
presented with a cervical ulcer. Endometrial histopathology 
was studied in 297 cases and proliferative endometrium was 
the most common pattern seen in 49.8% cases. Hyperplasia 
was observed in 18.5% cases and malignancy in 1.7% cases. 
Perimenopausal patients (41-50 years) showed a predomi-
nantly normal endometrial pattern (proliferative and secre-
tory) in 69.5% cases. Hyperplasia was observed in 18.8% 
cases, while 3 cases of endometrial carcinoma were seen in 
this age group. The post menopausal age group (>50 years), 
however, showed 19.04% cases of hyperplasia and 1 case 
of endometrial carcinoma in our study. Out of 117 cases of 
DUB, proliferative type of endometrium was seen in 46.15% 
cases of DUB, and 17% cases had hyperplastic type of en-
dometrium. TB endometrium was found to occur in only 1 
(0.85%) case. Inflammatory lesions (TB endometrium) and 
endometrial polyp could not be diagnosed clinically and 
their diagnosis rested on histopathological examination. Fi-
broid uterus and adenomyosis were difficult to differentiate 
clinically and required use of other diagnostic modalities 
like USG. Carcinoma endometrium could be diagnosed in 
2 cases only clinically, out of a total number of 4 cases. On 
analysis of the patients with endometrial carcinoma, it was 
seen that 1 out of 4 cases presented with post menopausal 
bleeding and 2 were less than para 3. “Corpus Cancer Syn-
drome” was observed in 2 cases. All patients were diagnosed 
on pathological examination by endometrial aspiration 
smear study and microbiopsy, and were treated by extended  
hysterectomy.

DISCUSSION
Abnormal Uterine Bleeding (AUB) is the most common 
clinical presentation of gynaecological cases, in peri and 
post menopausal age.1 Therefore to reach an early diagnosis 



Perween et al. A Clinicopathological Study of Abnormal Uterine Bleeding

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

869

at proper time is essential in these cases for appropriate treat-
ment. In the present study on AUB, 300 cases were investi-
gated and a clinicopathological correlation was done.

Distribution of Cases
On analyzing the various disease incidences and comparing 
them with those of Patra and Giri,2 Sarin et al,3 and Tyagi 
SP et al,4 it was seen that like there study, DUB was the most 
common disease entity (39%) in our study also (Table 1).

Age Incidence
The highest number of cases in this study belonged to the age 
group 41-45 years (69.2%). This fact has been seen by other 
authors like Patra and Giri et al,2 Yusuf et al,5 and Muzaffar 
et al,6 in whose studies the largest number of cases belonged 
to 40-50 years category (Table 1).

Parity 
Para 3 group had the highest number of cases (27%), while 
nulliparous women constituted only 2% cases in our study. 
Similar findings have been reported by Sagar S.7

Menstrual Abnormalities
Menorrhagia was the most common complaint occurring in 
30.7% cases in our study. Menorrhagia has been noted as 
the most common complaint in other studies too, like that of 
Sagar S,7 in which it accounted for 40.6% of the complaint 
and Tyagi SP et al,4 in which it appeared in 41.3% cases (Ta-
ble 1).

Relation of Bleeding Patterns with Age
Menorrhagia and polymenorrhoea was the most prominent 
type (59.8%) of AUB in the peri menopausal age group. Post 
Menopausal Bleeding (41.2%) was most common form of 
bleeding after the age of 50 years. No case of continuous 
bleeding P/V was observed after the age of 50 years. This 
has also been reported by Sagar S.7 Sagar S7 also observed 
that over 90% cases of ten patients with menorrhagia were 
less than 50 years old.

Internal Examination 
Per Speculum Examination
In our study, cervical erosion was seen in 36% cases. Sagar 
S7 found it in 20.8% cases in her study. Cervical polyp was 
observed in 4.3% of our patients. A similar incidence of 
about 6% has been given by Sagar S in her study.7

Healthy vaginal mucosa was observed in most of our cas-
es (64.3%). Abnormal discharge was noted in 21.7% of our 
study, due to local infections.

Per Abdominal and Per Vaginum Examination
Uterine Size
In our study, uterus was found to be absent in 1 (0.3%) case, 
in which hysterectomy had been performed and the vault 
bleeding was due to squamous cell carcinoma. Uterus was 
found to be atrophic and small in 10% cases belonging to the 
post menopausal age group. It was normal in size showing no 
gynaecological pathology i.e. cases of DUB in 42.3% cases. 

Lesions Sarin et al3 Patra and Giri2 Tyagi SP et al4 Present Study 
Total Cases 750 195 104 300
Prolapse with Ulcer 6.7% - - 6.3%
Fibroid Uterus - 27.6% 31.8% 28%
Endometriosis - 7.18% - 10.3%
Cervical Polyp - 9.6% - 05%
Endometrial Polyp - 6.1% 2.9% 03%
TB Endometrium - 1.02% 1.9% 0.33%
DUB - 57.9% 54.8% 39%
Uterine Malignancy 8.8% - 4.9% 1.3%
Carcinoma Cervix 31.2% - 0.9% 4.6%
Age Groups Sarin et al3 Patra and Giri2 Tyagi SP et al4 Present Study 
<40 - 28.7% 46.2% -
41-45 -

-
38.2% 25.9% 69.2%

46-50 13.6%
51-55 6.06%

2.33%
2.06%

11.8% 8.9% 5.4%
56-60 6.4%
>60 0.9% 5.4%
Lesions Sarin et al3 Solapurkar ML23 Tyagi SP et al4 Present Study
No. Of Cases 488 1084 104 300
Menorrhagia 40.9% 25.9% 41.3% 30.7%
Polymenorrhoea 9.7% 10.1% 13.5% 21.6%
Polymenorrhagia 16.8% - 12.5% 16.6%
Metrorrhagia 19.7% 5.5% 15.4% 6.6%
Continuous Bleeding P/V 5.1% - 7.7% 7.6%
Contact Bleeding 1.02% - - 03%
Blood Stained Discharge 0.4% - - 6.3%
Post Menopausal Bleeding (PMB) 10.4% 08% 9.6% 7.3%
Bleeding From Vault - - - 0.3%
Miscellaneous - 51.4% - -

Table-1: Distribution of Incidence of Diseases, Age Group and Symptoms
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A normal sized uterus was observed in 40.5% cases by Patra 
and Giri2 and in 40.7% cases by Sagar S2 in their study. Ac-
cording to Jeffcoates,8 AUB associated with a bulky uterus 
and watery discharge, is strongly suggestive of malignancy.

Adenexal Mass 
Adenexal mass was palpable in 15% cases in our series. 
Patra and Giri2 observed adenexal pathology in 17.9% cas-
es, while Sarin3 found it in only 4.5% of her cases.

Ultrasonography
The diagnostic accuracy of USG in the detection of fibroid 
uterus was 82.05% in our study. The diagnostic accuracy of 
identifying leiomyoma by USG has been shown to be 90% 
by Lawson TL and Albarelli JN.9 The differentiation of ade-
nomyosis from myomas is difficult on USG, as seen in our 
study, in which there was a 39.5% rate of mistaken diagnosis 
in cases of adenomyosis. A similar rate has been reported by 
Fleischer AC et al.10,11

Computerized Tomography (CT) Scan
CT scan was performed in 3 cases in our study. One case had 
carcinoma body of uterus and 2 cases had advanced carcino-
ma cervix. The one case of endometrial carcinoma showed 
no abnormality on CT scan examination. The Parametrium, 
bladder and pelvic walls were free from the disease. The 
other two cases of advanced carcinoma cervix revealed an 
enlarged cervix with an enlarged uterus, both of which ap-
peared inhomogeneous with a few low density areas (sug-
gestive of malignancy). In both cases bilateral parametrium 
was involved and few lymph nodes in the illiac group were 
found to be enlarged. The pelvic walls, bladder and rectum 
were however, free from the disease process. 

Endometrial Aspiration Cytology
In the present study, the failure rate to obtain an adequate 
smear was 18.3%. Other authors have also reported simi-
lar percentage of not getting adequate endocervical smears 
{10.82% Torres et al12; 24% Rao et al13; 10% Sharma and 
Laghate14}.
The diagnostic accuracy rate was 100% in cases of malig-
nancy, which was similar to the observation of the other au-
thors {Ambiya and Shroff15; Agarwal et al16; Chakravarty et 
al17; Sharma and Laghate14}. Bhandari et al18 have reported 
the accuracy rate of endometrial aspiration cytology in the 
diagnosis of endometrial carcinoma as 93.75%.

Management of Patients
Out of the 300 patients, 3 patients were managed conserva-
tively. These included 1 patient who presented with bleeding 
from the vault and 2 cases of advanced carcinoma cervix, 
which were all referred for radiotherapy.
Dilatation and curettage was performed in 128 (42.6%) cas-
es, which was both diagnostic and therapeutic. One hundred 
sixty nine (56.3%) cases underwent operative procedures. 
Out of these, 138 cases underwent total abdominal hysterec-
tomy, 19 cases had vaginal hysterectomy and 12 cases had an 
extended hysterectomy.
In the study conducted by Sagar S,7 63.94% patients under-
went non surgical procedures while the rest i.e. 43.66% un-
derwent hysterectomy.

Myometrial Patterns In Operated Cases
Out of the 300 cases, 169 cases were operated in which the 
myometrial pattern could be made out. In these cases, fibroid 
uterus was the most common pathology, seen in 44.37% cas-
es, followed by adenomyosis in 18.3% cases. These findings 
are closely mimicked by the findings of Sagar S7 as shown 
in Table 2.

Cervical Lesions On Histopathology 
Out of 170 cases, in which the cervix was examined histo-
pathologically, the largest number of cases had chronic cer-
vicitis (51.2%). Cervical polyp was found in 8.9% cases and 
6.8% cases had cervical carcinoma. Squamous metaplasia 
was the least common pathology, which was seen in only 
2.38% of the cases. 
Sagar S7 has observed similar histopathological findings, 
with the maximum number of cases showing chronic cervi-
citis (94.04%) in her study. 

Histopathological Study of Endometrium
Proliferative endometrium is the most common type 
(49.83%) in our study. This fact has also been seen by other 
workers [Pinto Rosario (35%), Nayak et al (48.7%), Sagar S 
(48.5%), Patra and Giri (38.4%), Solapurkar (21.4%), and 
Tyagi S.P. (30.8%)] [Table 3]. In the present series, endome-
trial carcinoma was found in 1.3% cases. The incidence of 
endometrial carcinoma in cases of AUB varies widely in dif-
ferent studies. While authors like Solapurkar23 reported en-
dometrial carcinoma in 0.6% cases, Sarin et al3 and Lidor21 
in their study concentrated on post menopausal bleeding 
group and reported it as 8.4% and 7% respectively.

Histopathological Status of Endometrium In Cases of 
DUB
There were 117 cases of DUB seen in our study and 66.6% 
cases had a normal endometrium (proliferative and secreto-

No. of Cases Sagar S7 Present 
Study

Normal 45(24.45) 50(29.5)
Fibroid uterus 66(35.85) 75(44.37)
Adenomyosis 40(21.73) 31(18.34)
Malignancy 02(1.08) 04(2.36)
Fibroid with Adenomyosis 00(0) 09(5.32)
Endometrium Sutherland 

Series II24
Present 
Study

Age of Patients All Age 
Groups

Above 40 
Years

Normal 54.7% 66.6%
Hyperplastic 26.5% 17.09%
Irregular Ripening 2.6% 11.11%
Irregular Shedding - 1.7%
Atrophic Endometrium 1.0% 1.7%
Chronic Endometritis 11% 0.85%
Uterine Polyp 1.1% -
TB Endometrium 1.0% 0.85%
Malignancies 0.8% -
Complications of pregnancy - -
Figures in parenthesis denote percentages.

Table-2: Myometrial and Endometrial Patterns In Operated 
Cases
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ry), while 17.09% cases had hyperplasia. These findings can 
be compared with those of the famous Sutherland Series II24 
given in Table 2.

Endometrial Histology in relation to Age Groups
On analyzing the endometrial histology in relation to vari-
ous age groups (Table 4), it was found that the incidence of 
hyperplastic endometrium in the peri menopausal age group 
was 18.8%, whereas in the post menopausal age group, it was 
19.04%. Solapurkar,23 in her series, reported the incidence of 
hyperplastic endometrium in age groups below and above 35 
years as 14.1% and 41.7% respectively. Pinto Rosario25 also 
has shown a relative preponderance of hyperplastic endome-
trium in patients above 40 years of age (37.9%) than those 
below it (23.8%).

Malignancies of the uterus were predominant in the peri 
menopausal age group with 3 out of 4 cases of carcinoma 
body of uterus being less than 50 years of age. The result of 
this study was almost similar to data mentioned by Yusuf et 
al,5 and Escoffery et al,26 in their study. Lesions such as TB 
endometritis, irregular ripening and irregular shedding were 
diseases of the peri menopausal age group. Solapurkar23 ob-
served 10 out of 13 (76.9%) cases of TB endometritis cases 
below 35 years of age.

Clinicopathological Profile of Patients with Uterine 
Malignancy
There were 4 cases of endometrial carcinoma which were 
studied. Out of these 4 cases, 2 (50%) presented with poly-
menorrhoea and 2 (50%) with menorrhagia. Three of these 

Suther-
land 

Series 
III19

Mu-
zaffar 
et al6

Nayak 
et al20

Sagar 
S7

Sarin 
et al3

Patra 
and 
Giri2

Lidor21 Do-
raiswami 

et al22

Tyagi 
S.P.4

Pres-
ent 

Study

No. Of Cases 1000 260 224 488 750 195 221 409 104 300
Proliferative 64.8 25.8 48.7 48.5 41.1 38.4 - 20.5 30.8 49.83
Secretory - 35.4 48.7 48.5 41.1 38.4 - 06 30.8 15.15
Hyperplastic 19.5 24.7 10.7 18.2 20.1 6.6 15 06 20.2 18.51
Endometrial Carcinoma 2.3 - 0.9 1.4 8.4 - 07 4.4 2.9 1.3
Squamous Cell CA - 0.4 - 0.6 12.5 - - - 0.9 0.3
Endometrial Sarcoma - - - 0.2 - - - - 0.9 -
Chorio Carcinoma - 0.4 0.4 - - - - - 0.9 -
Irregular Shedding - - - - - - - - 7.7 0.67
Irregular Ripening - - - - - - - - - 4.7
TB Endometritis 0.9 - - 0.6 - 1.02 - - 3.8 0.33
Endometrial Polyp 1.8 1.2 1.8 - - 6.2 - 11.2 2.9 3.03
Decidual Reaction - - - 1.8 2.4 - - 22.7 0.9 -
Endometritis - 13 - 0.4 - - - 4.16 0.9 -
Non Specific Endometritis 04 - - - 6.8 7.7 - - - 0.67
Atrophic Endometrium 4.9 - 5.8 4.1 4.1 - 45 2.5 0.9 5.05
Stellar Reaction - 0.8 - - - - - - 0.9 -
Leiomyosarcoma - - - - - - - - - -
Miscellaneous 1.8 3.5 7.2 4.0 4.6 7.7 38 22.5 - 0.67

Table-3: Histopathological Status Of Endometrium In Cases Of AUB

Endometrium No. of Cases Peri Menopausal (41-50) Post Menopausal (>50)
Proliferative 148 134 14
Secretory 45 39 06
Atrophic 15 04 11
Hyperplasia 55 47 08
Simple 38 35 03
Complex 13 10 03
Atypical 04 02 02
Malignancies
Carcinoma body of uterus 04 03 01
Infiltrating Squamous Cell CA Cervix 01 0 01
Other Lesions 29
Irregular Ripening 13 07 -
Irregular Shedding 02 02 -
TB Endometritis 01 01 -
Endometrial Polyp 09 08 01
Pill Effect 02 02 -
Chronic Endometritis 02 02 -
Total 297 249 42

Table-4: Endometrial Histology in Peri and Post Menopausal Bleeding Pattern
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cases had associated complaint of excessive discharge per 
vaginum and 3 had not attended their menopause. The Clas-
sical Triad of ‘Corpus Cancer Syndrome’ i.e. Diabetes, 
Hypertension and Obesity’ was seen in 2 (50%) cases. 
Two (50%) cases had a large for age uterus and adenexal in-
volvement (right adenexal mass) however, could be demon-
strated in only 1 (25%) case. Two out of these 4 cases were 
clinically diagnosed as Fibroid uterus and two as DUB. USG 
was done in all 4 cases. It diagnosed 2 cases as Fibroid uter-
us (including one with thickened endometrium associated 
with right solid ovarian tumor), and rest 2 cases as DUB. 
All these cases could be diagnosed as endometrial carcinoma 
on microbiopsy. Thus, it is seen that endometrial aspiration 
cytology and microbiopsy should be performed in all cases 
of suspected malignancy. 

CONCLUSION
All cases of AUB in the peri and post menopausal age group 
should be thoroughly analyzed including complete history, 
detailed clinical examination followed by appropriate radi-
ological and pathological examination, especially in suspi-
cious cases for early detection of premalignant and malig-
nant lesions of the body of uterus, leading to early diagnosis 
and prompt treatment at appropriate time.
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ABSTRACT

Introduction: Lower respiratory tract infection (LRTI) is the 
commonest infectious cause of death in the world. Bacteria 
play an important role in LRTI. Present study aimed to show 
the resistance pattern in Enterobacteriaceae and non -ferment-
ing gram negative bacilli (NFGNB) and molecular character-
ization of carbapenem resistant isolates in hospitalized LRTI 
patients. 
Material and Methods: Present study (August 2012 - De-
cember 2014) identified 152 multidrug resistant gram nega-
tive bacilli (MDR-GNB) from validated sputum, endotracheal 
aspirate, bronchoalveolar lavage, pleural fluid collected from 
LRTI patients within 48 hours of admission. Their antimicro-
bial susceptibility test, MIC value determination and pheno-
typic detection of beta lactamases done. Enterobacteriaceae 
and NFGNB resistant to at least 3 antimicrobial groups were 
considered MDR-GNB. MIC value for ertapenem ≥0.5mg/L 
was set as screening breakpoint to detect carbapenemase for 
Enterobacteriaceae. Imipenem MIC breakpoints adopted to 
indicate MBL production were: Pseudomonas aeruginosa, 
≥4μg/ml; Acinetobacter spp and other NFGNB other than P. 
aeruginosa, >2μg/ml. Molecular characterization of carbapen-
em resistant (CR) Enterobacteriaceae and NFGNB document-
ed.
Results: Out of total MDR-GNB isolates, 32%,30% and 
38% were co-resistant to 3,4, and 5 antimicrobial groups re-
spectively. CR isolates (n=58, 28% among all GNB) harbour 
31%(n=18) blaNDM. BlaKPC was conspicuous by its absence. 
There was a significantly higher incidence of LRTI caused by 
blaNDM harbouring isolates in patients with neurological abnor-
mality (CVA P=0.025). LRTI with blaNDM harbouring isolates 
did not document higher mortality.
Conclusion: Common co-resistance pattern will help in em-
piric antimicrobial treatment. Presence of substantial percent-
age of CR isolates carrying blaNDM gene in our clinical setting 
require effective infection control measures.

Keywords: Enterobacteriaceae, Klebsiella pneumoniae car-
bapenemase, Lower respiratory tract infection, Multidrug re-
sistant gram negative bacilli, Non fermenting gram negative 
bacilli, New Delhi metallo beta lactamase

INTRODUCTION
Lower respiratory tract infection (LRTI) is a broad term 
indicating infection of anatomical lower respiratory tract, 
with or without lung involvement, as evidenced by imag-
ing. Cough with or without expectoration, dyspnoea, wheeze 
and /or chest pain/discomfort are common presenting symp-
toms. LRTI in adults include community acquired pneumo-
nia (CAP) acute bronchitis, influenza, and exacerbation of 
chronic and structural lung diseases like acute exacerbation 

of chronic obstructive pulmonary disease (AECOPD), bron-
chiectasis (AEBX).1 Though LRTI patients are sometimes 
treated as outpatients frequent hospitalizations are needed 
in severe subgroup. According to WHO, LRTI is the most 
common infectious cause of death in the world (the 4th most 
common cause overall), and responsible for almost 3.5 mil-
lion death yearly.2 Surveillance studies documented the in-
creasing number of infection by resistant organisms.3

An Indian study for evaluation of etiology and antimicrobial 
susceptibility patterns of LRTI revealed substantial propor-
tion of multidrug resistant bacterial isolates. These included 
extended spectrum beta lactamases (ESBL) (75%) and met-
allo-betalactamases /carbapenemases (MBL) (25%) among 
gram negative bacterial isolates.4 These multi drug resistant 
gram negative bacilli (MDR-GNB) need costlier antibiotic 
treatment, longer hospital stay and are associated with high 
mortality.5

Different beta lactamase enzymes like ESBL and Amp C 
producing Enterobacteriaceae, and other multidrug resistant 
gram negative bacilli (MDR-GNB) which were resistant to 
higher generations of cephalosporin ( ceftriaxone, cefepime) 
were effectively treated by carbapenem group of antibiot-
ics as preferred drug of choice until recently.6 Emergence of 
carbapenemase producing organisms which could hydrolyze 
practically all beta-lactums, in association with faltering anti-
microbial pipeline imparted serious management challenge. 
Organisms in which carbapenem resistance result from pro-
duction of carbapenemase enzyme, also express resistance 
to other classes of antimicrobials like aminoglycosides, fluo-
roquinolones,beta- lactam beta lactamase inhibitor combina-
tions. As a result, these carbapenemase producing isolates 
become extensively drug-resistant (XDR) or pandrug resist-
ant (PDR).7,8 Among the different carbapenemase enzymes, 
NDM-1 was identified locally as only carbapenemase type, 
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in a recent five year consecutive study of sepsis in a tertiary 
care hospital.9

Detection of NDM-1 carbapenemase in Klebsiella pneu-
moniae is a serious concern. The gene encoding this novel 
beta-lactamase (NDM-1) was identified in a large plasmid 
that was easily transferrable to other Enterobacteriaceae 
with multiple transmissible resistance determinant gene in it. 
Most NDM-1producing isolates possess multiple beta lacta-
mases, aminoglycoside resistant genes armA or rmtB and 
plasmid mediated quinolone resistant gene aac (69)-Ib-cr,C-
MY-4,genes encoding inactivation of several other antibiot-
ics including rifampicin, chloramphenicol, fluroquinolone 
and erythromycin. The organism identified initially harbour-
ing this particular beta-lactamase was only susceptible to 
polymixins.9,10

The study of lower respiratory tract infection in two tertiary 
care hospitals in Kolkata revealed Enterobacteriaceae as im-
portant pathogen along with other gram negative non fer-
menting bacilli (NFGNB) in lower respiratory samples.11 In 
the present work we studied the hospitalized LRTI patients 
harbouring MDR-GNB and their carbapenem resistance.
The present study aimed to get a cross sectional picture of 
epidemiological profile of MDR-GNB along with relative 
incidence of presence of blaNDM and blaKPC among the car-
bapenem resistant Enterobacteriaceae (EB) and other NF-
GNB isolated from validated LRT samples and secondarily 
to compare the clinical profile of LRTI patients harbouring 
blaNDM carrying isolates with those not having blaNDM in car-
bapenem resistant isolates in the said patients group.

MATERIAL AND METHODS
Study design 
We prospectively assessed patients aged >12 years hospital-
ized with a diagnosis of LRTI at two urban teaching hospitals 
from August 2012 to December 2014.The former one is an 
undergraduate teaching hospital with 750 beds while the lat-
ter one is a 150 bedded post graduate teaching hospital spe-
cialized for treatment of HIV infection and tropical diseases. 
The institutional ethics committee of both the hospitals ap-
proved the study. Informed written consent were taken from 
all the study participants or their accompanying relatives.

Sample Collection and bacterial Isolates 
Total hospitalized LRTI patients assessed and enrolled in 
both the hospitals were 1829 (hospital 1,n=1432: hospital 
2,n=397) during the study period according to study proto-
col.11 Out of these, 1087 patients were excluded due to non 
production of validated lower respiratory tract sample and 
sputum containing acid fast bacilli (hospital 1, n=802 and n= 
24: hospital 2, n=252 and n=9 respectively).
A sum of non duplicate 205 gram negative bacilli were iden-
tified from total 742 samples including validated sputum, 
endotracheal aspirate, bronchoalveolar lavage and pleural 
fluid. 
Culture positive was accepted if the validated sample of spu-
tum, endotracheal aspirate (>25/ lpf inflammatory cells and 
<10/ lpf epithelial cells) and BAL fluid showed semi quanti-
tative growth (moderate to heavy growth) of pathogenic bac-
teria by standard culture methods.12-14

The demographic, clinical and laboratory data of patients 

were noted according to study protocol.11

MDR definitions
MDR-GNB was defined as resistance to at least 3 antimi-
crobial group. MDR in K.pneumoniae, E.coli, Enterobacter 
cloacae, Enterobacter aerogenes, Citrobacter fruendii was 
defined as resistant to at least 3 of the following groups of 
antimicrobials; third / fourth generation cephalosporins, 
aminoglycosides, fluoroquinolones and piperacillin-Tazo-
bactum.15 Pseudomonas aeruginosa, and other NFGNB were 
considered as MDR if resistant to at least 3 of the groups 
viz; third generation cephalosporin ceftazidime or the next 
generation cefepime, aminoglycosides, fluoroquinolones, 
carbapenem or piperacillin –tazobactum.16

Isolation and Identification of the gram negative bacteria
All isolates were identified by the standard culture method 
using standard media. Test kit product code KB001, and 
KB014 (Hi IMVICTM and Hi AcinetobacterTM identification 
test kit) were used. Antibiotic susceptibility and minimum 
inhibitory concentration (MIC) were performed. Isolates 
exceeding screening breakpoints of respective carbapenem 
were studied for phenotypic tests and subjected to molecular 
characterization of MBL/KPC determinants. 

Antimicrobial susceptibility test
Kirby Bauer standard disk diffusion method was adopted, 
and interpretation done following CLSI guidelines 2012.17,18 
Antimicrobial agents used were ceftazidime (30 µg), cefo-
taxime (30 µg), ceftriaxone (30 µg), cefoperazone (75µg) 
cefoxitin (30 µg), cefepime (30 µg), aztreonam (30 µg),gen-
tamicin (30 µg), amikacin (30 µg), ciprofloxacin (5 µg), 
levofloxacin (5µg ), tetracycline (30 µg),tigecycline(15 µg) 
colistin (10 µg), ertapenem (10 µg) meropenem (10 µg), 
Imipenem (10 µg),piperacillin-tazobactam(75µg/10µg), ti-
carcillin- clavulanic acid(75µg/10µg) ( Bio RAD,3,bd Ray-
mond Poincare, France). 
The MIC values of Ceftriaxone,Ceftazidime, Cefepime, 
Imipenem, ertapenem, meropenem, amikacin, gentamicin, 
levofloxacin and piperacillin- tazobactum were determined 
using E test method (AB Bio disk, Solna, Sweden) in one 
centre and by microbroth dilution by Microscan (Siemens, 
Germany)in another centre and interpreted following CLSI 
guidelines 2012.18

The clinical breakpoints for ertapenem were as follows: S 
≤0.5 mg/ L, I: 1.0 mg/L, R ≥2 mg/L. For Enterobacteriace-
ae the MIC value for ertapenem ≥ 0.5 mg/L was set as the 
screening breakpoint to detect carbapenemases.19 We adopt-
ed the following imipenem MIC breakpoints to indicate 
MBL production of Pseudomonas aeruginosa, ≥4μg/ml; For 
Acinetobacter spp and other NFGNB other than P. aerug-
inosa, >2μg/ml.20 Phenotypic evaluation of ESBL produc-
tion was done after screening test performed following CLSI 
guideline.18

Phenotypic identification
Phenotypic  evaluation of ESBLs, carbapenemase
ESBL production were checked by double disc synergy 
method using ceftazidime and ceftazidime+ clavulanic acid 
and cefotaxime and cefotaxime+ clavulanic acid. (Bio RAD, 
3,bd Raymond Poincare, France). 
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KPC and Metallo-β-Lactamase enzyme productions were 
screened by combination disc test. Meropenem (10 µg)/ bo-
ronic acid (300 µg) for KPC and imipenem (10 µg)/EDTA 
(750 µg) (Sigma-Aldrich, St Louis, MO, USA) for MBL 
were used respectively.21 Zone of inhibition >5 mm of the 
combination discs indicated positive finding.

The Modified Hodge test (MHT)
Clinical and Laboratory Standards Institute (CLSI, 2012) 
recommended MHT as a confirmatory test for carbapene-
mase production. MHT performed in all EB Isolates fulfilling 
the CLSI criterion for performing carbapenemase detection 
by the MHT. Ertapenem 10-µg discs (Bio RAD, France) was 
used with E. coli ATCC 25922 and K. pneumoniae ATCC 
BAA-1705 as positive control and K. pneumoniae ATCC 
BAA-1706 as negative control.

Detection of bla NDM and bla KPC by PCR
A total of fifty eight isolates were subjected to PCR for 
blaNDM and blaKPC detection (Table 2). 

Preparation of template DNA
All PCRs (polymerase chain reactions) in this study were 
carried out using DNA template, prepared by boiled lysate 
from the organisms. All PCRs were performed with an Ap-
plied Biosystems GeneAmp 9700 thermal cycler. PCR sam-

ples were resolved in 1-2 % agarose gel (as per requirement 
for various sizes of product) and stained in ethidium bromide 
(0.5 µg/ml). PCRs reactions were carried out in singlex. The 
gel was then visualized by a GelDoc 2000 (BioRad, Her-
cules, CA). DNA fragments with known molecular masses 
were included.

Primer sequence (NDM)
Forward-----5’- GTCTGGCAGCACACTTCCTA-3’
Reverse-----5’- TAGTGCTCAGTGTCGGCATC-3’

Primer sequence (KPC)
KPC forward 5’ ATGTCACTGTATCGCCGTCT 3’
KPC reverse 5’ TTTTCAGAGCCTTACTGCCC 3’

Storage
All isolates were stored in 20% glycerol supplemented tryp-
tophane soy broth (-800C).

STATISTICAL ANALYSIS
A descriptive analysis was performed for demographic and 
clinical characteristics and results presented as mean ± stand-
ard deviation for continuous variables and numbers (per-
centages) for categorical variables. Association between out-
comes of LRTI and its risk factors was assessed by using the 
Chi-square test. All tests were two tailed and a P<0.05 was 

Gram negative pathogens n(%)
n=205

MDR-GNB No(%)
n=152(74)

Ertapenem (Enterobacteri-
aceae/Imipenem (NFGNB) 

non susceptible No(%)
n=58 (28)

Ertapenem (Enterobacte-
riaceae/Imipenem (NF-

GNB) susceptible No(%)= 
n=147(72)

Enterobacteriaceae n=123(60) N=111(73) N=38(65) N=85(58)
Klebsiella pneumoniae N=86(42) N=80(52) N=28(48) N=58(39)
Escherichi coli n=22(10.7) N=18(12) N=2(3) N=20(14)
Enterobacter aerogenes n=7(3.4) N=7(5) N=3(5) N=4(2)
Enterobacter cloacae n=5(2.4) N=5(3) N=5(9) N=0
Citrobacter fruendii n=3(1.4) N=1(0.6) N=0 N=3(2)
Acinetobacter spps n=16(7.8) N=14(9.2) N=14(24) N=2(1)
Pseudomonas aeruginosa n=66(32) N=27(18) N= 6(10) N=60(41)
MDR-GNB-- Multidrug resistant gram negative pathogen,NFGNB—Non fermenting gram negative pathogen

Table-1: Stratification of Enterobacteriaceae and non fermenting gram negative bacilli isolated from LRT samples of hospitalized 
LRTI patients

Total GNB isolated n=205 Total MDR-GNB n=152 (74%)
3 drug resistant, (n= 49, 32%), 4 drug resistant (n= 45, 30%) 5 drug resistant (n= 58, 38%))
Number (%) of MDR-GNB in different isolates

Antimicrobial group co- resistance 
pattern

K.pneu-
moniae
n (%)
80(93)

E.coli
n(%)

18(81)

E.aero-
genes
n (%)
7(100)

E.cloacae
n (%)
5(100)

C.fruendii
n (%)
1(33)

P.aerugi-
nosa
n (%)
27(41)

Acineto-
bacter spps

n (%)
14(88)

Resistance to 5 antimicrobial group including carbapenem
28(35%) 2(11) 3(43%) 5(100) 0 6(22) 14(100)

Resistance to 4 antimicrobial group
Cephalo/Amino/Fluoro/Pip-Tazo 32(40) 4(22) 0 0 0 9(33) 0
Resistance to 3 antimicrobial group
Pip-Tazo/Cephalo/Fluoro 17 (21) 8(44) 3(42) 0 1(100) 12(44) 0
Fluoro/Cephalo/Amino 0 4(22) 1(14) 0 0
Pip - Tazo/Cephalo/Aminoglyco-
sides

3 (4)

Note: Tazo = Piperacillin Tazobactum, Cephalo =Cephalosporins Fluoro= Fluoroquinolones, Amino=Aminoglycosides
Table-2: Co-resistance pattern of 152 isolates of MDR- GNB identified from LRTI patients
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considered statistically significant.

RESULTS
Bacterial Isolates
Enterobacteriaceae (EB) and NFGNB represented 60% and 
40% of total 205 gram negative isolates respectively. Again 
EB and NFGNB accounted for 60% of the culture positive 
isolates (n=341) from the hospitalized LRTI patients.
Total EB included K. pneumoniae (70%), E. coli (18%), En-
terobacter aerogenes(6%), Enterobacter cloacae (4%)and 
Citrobacter fruendii (2%). Again among all gram negative 
isolates identified 32% were P. aeruginosa and 8% were 
Acinetobacter spps (Table 1). 

MDR-GNB
Overall prevalence of MDR-GNB was 74% (n=152). Out of 
total MDR-GNB, 38%, 30%and 32% revealed co resistance 
to 5, 4, and 3 antimicrobial groups respectively. The pattern 
and frequency of co resistance pattern against 3, 4, 5 antimi-
crobial groups of three species of MDR-GNB were shown 
in Table 2.

Overall susceptibility status
Meropenem demonstrated 70% and 91% coverage rate (% 
susceptible) among K. pneumoniae and E. coli respectively. 
Imipenem and ertapenem revealed 69% and 67% suscepti-
bility for K. pneumoniae respectively. But a better coverage 
rate was observed for E. coli (93% and 91%) for the above 
antimicrobials respectively (Table 3). 
All other broad spectrum antimicrobials showed variable 
susceptibility rates in K. pneumoniae and E. coli. Both of 
them showed a continued decline in coverage rate for high-
er generation cephalosporins. The former showed identical 
(7%) susceptibility rate for ceftriaxone and cefepime. All 
isolates were resistant to ceftazidime. K. pneumoniae re-
vealed susceptibility rate 22% for gentamicin, 31%for ami-
kacin,10% for levofloxacin and 7% for piperacillin- tazo-
bactam. Whereas E. coli showed nearly identical, (9% and 
14%) susceptibility rate towards Ceftriaxone and cefepime 
respectively without a single isolate being susceptible to cef-
tazidime in our study. E. coli showed comparatively vary-
ing coverage rate in contrast to K. pneumoniae in relation to 
gentamicin(44%), amikacin(54%), levofloxacin (18%) and 
piperacillin- tazobactum 36%, (Table 3).
The coverage rate observed in P. aeruginosa with carbape-
nem was 91%. But high level of resistance (88%) was ob-
served among Acinetobacter spps against all 9 broad spec-
trum antimicrobials tested including carbapenem (Table 3).
Total carbapenem resistant isolates were 28% among all 
gram negative isolates (Table 1). MIC values of ertapenem 
and imipenem non- susceptible isolates were given in (Table 
4) Enterobacteriaceae and NFGNB non susceptible to ertap-
enem/Imipenem were 100% susceptible to tigecycline and 
colistin. (By disc diffusion methods). No major difference 
was observed in antibiotic susceptibility between isolates 
with blaNDM and isolates not harbouring blaNDM. But both of 
them showed diminished susceptibilities to other classes of 
antibiotics. BlaNDM were present in 18(31%) out of 58 isolate 
tested (Table 4).
Out of 28 ertapenem non susceptible isolates, K. pneumoni-

ae, 10(36%) were harbouring blaNDM. In E. coli and E. clo-
acae it was 50% and 20% respectively. P. aeruginosa and 
Acinetobacter spps were harbouring 33% and 29% blaNDM 
respectively. No blaKPC was identified in the present study 
(Table 4). 
Evaluation of clinical profile of the patients depending on 
molecular characterization showed blaNDM harbouring pa-
tients were older, and having significantly longer stay in 
the hospital than their non blaNDM harbouring counterparts 
(14.75±3.67 days VS10.53±3.54 days; P=000 respectively). 
No significant difference observed in raised C-reactive pro-
tein value; 16(89%) vs 32(80%) P=0.709 or their lung imag-
ing result e.g pleural effusion;7(39%) vs 20(50%) P= 0.734 
and multilobar infiltrate; 12(66%) vs 26(65%) P= 0.992 
in blaNDM harbouring LRTI patients with their non blaNDM 
counterparts respectively. Also no significant difference was 
observed in having relevant co morbidities between NDM 
+ve and NDM –ve isolates identified in LRTI patients e.g 
diabetes mellitus;8(44%) vs 22(55%) P= 0.995, heart fail-
ure 2(11%) vs 4(10%) P = 0.991, chronic obstructive pul-
monary disease;10(55%) vs 20(50%) P=0.926 respectively. 
But blaNDM containing carbapenemase producing isolates 
were present significantly more in numbers in LRTI patients 
with neurological abnormality (cerebrovascular accident pa-
tients);10(55%) vs 4(10%) P=0.000. No significant differ-
ence was observed in the severity of illness, as assessed from 
ICU admission; 15(83%) vs 33(82%) P= 0.997 or in hospital 
mortality 4(22%) vs 11(27%) P= 0.913 in blaNDM +ve and 
blaNDM –ve carbapenem resistant isolates identified in LRTI 
patients respectively. 

DISCUSSION
Susceptibility pattern observed in the present study depicts 
a lower coverage rate towards carbapenem group of antimi-
crobials among K. pneumoniae when compared to E. coli. 
Finding of better coverage rate for the above antimicrobials 
among E. coli was not consistent with another Kolkata hos-
pital study. Susceptibility rates for K. pneumoniae isolates 
were higher than E. coli isolates in respect to carbapenem 
during their study period.9 However finding of the suscep-
tibility rates of other different antimicrobials like third gen-
eration cephalosporins and aminoglycosides was somewhat 
similar with them where Dutta et al showed a lower suscep-
tibility rates for cefotaxime, gentamicin and amikacin among 
K. pneumoniae isolates than E. coli isolates.9,20-22 The present 
study showed high incidence of resistance in fluoroquinolone 
in all gram negative bacilli depicting similarity with another 
surveillance study abroad.23

Treatment of NFGNB is more challenging for the clinicians 
in the hospitalized patients than EB. In a ten year informa-
tion collection programme in the United States where year-
ly meropenem susceptibility tests surveillance data was re-
corded till the year 2008, showed diminishing meropenem 
susceptibility among Acinetobacter spps (45.7%) rather than 
P.aeruginosa (85.4%), a finding having similarity with the 
present study.23 Carbapenem resistant NFGNB were pre-
dominantly isolated from the ICU setting in our study. 
No major difference was observed in antibiotic suscepti-
bility pattern between isolates with blaNDM and isolates not 
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harbouring blaNDM. But both of them showed diminished sus-
ceptibilities to other classes of antibiotics. This result was 
consistent with other studies from Kolkata and abroad where 
carbapenem-non susceptible isolates showed reduced sus-
ceptibility to other classes of antibiotics.9,22

In the present study blaKPC was conspicuous by its absence. 
The blaKPC gene was also not found in another study of genes 
encoding carbapenem resistance in uropathogens from a ter-
tiary care centre from north India and other studies in India 
and abroad.24,9,26 But co-carriage of integron mediated blaK-

PC-2 and blaNDM-1 in P. aeruginosa isolated from clinical spec-

imens have been reported in tertiary care hospitals in India 
recently.25 
The present study correlated the clinical profile of the pa-
tients with selective molecular characterization of the iso-
late identified. This work seems to be the first one in local 
clinical setting among adult population. No significant as-
sociation of increased mortality or relevant comorbidity was 
observed with this novel beta lactamase gene NDM except 
neurological abnormality and increased mean hospital stay. 
In a neonatal sepsis study with carbapenem resistant isolates, 
no increased mortality was observed in patients associated 

Organism/Antimicrobial agents Susceptibility Range Resistant Range % susceptible 
Klebsiella sps
Imipenem ≤1 ≥4 to ≥8 69
Meropenem ≤1  8 to ≥8 70
Ertapenem ≤0.25 to ≤2 ≥2 to ≥8 67
Ceftriaxone ≤1 ≥32 to≥64 7
Ceftazidime nil ≥16 to≥32 0
Cefepime ≤8 ≥32 to ≥64 7
Piperacillin Tazobactam ≤16/4 ≥64 to≥128/4 7
Gentamicin ≤4 ≥8 to≥32 22
Amikacin ≤8 to ≤16 ≥16 to≥64 31
Levofloxacin ≤2 ≥4 to≥8 10
E.coli
Imipenem ≤0.5 to ≤1 ≥4 to≥8 93
Meropenem ≤1 ≥8 91
Ertapenem ≤1 to ≤2 ≥2 to ≥4 91
Ceftriaxone ≤1 ≥16 to≥32 9
Ceftazidime nil ≥16 to ≥32 0
Cefepime ≤8 ≥16 to ≥32 14
Piperacillin Tazobactum ≤16/4 ≥64/4 36
Gentamicin ≤4 ≥8 to≥16 44
Amikacin ≤16 ≥32 54
Levofloxacin ≤1 to ≤2 ≥4 to≥8 18
Pseudomonas aeruginosa
Imipenem <1to≤2 ≥4 to≥8 91
Meropenem ≤2 ≥4 to≥8 91
Ertapenem
Ceftriaxone
Ceftazidime ≤1 to≤4 ≥16 to≥32 27
Cefepime ≤8 ≥16 to≥32 30
Piperacillin Tazobactum ≤16/4 ≥64 to ≤128/4 54
Gentamicin ≤4 ≥8 to≥16 77
Amikacin ≤16 ≥32 to≥64 80
Levofloxacin ≤2 ≥4 to≥8 59
Acinetobacter sps
Imipenem ≤1 >8 to>16 12%
Meropenem ≤1 >8 to>16 12%
Ertapenem
Ceftriaxone nil ≥32 to ≥64  0%
Ceftazidime 4 ≥16 to ≥32 12
Cefepime ≤8 ≥16 to ≥32 12
Piperacillin Tazobactum ≤16/4 ≥64/4 to≥128/4 12
Gentamicin ≤4 ≥8 to≥ 16 12
Amikacin ≤16 ≥32 12
Levofloxacin nil ≥4 to≥8 0%

Table-3: Activity of carbapenem and another seven broad spectrum antimicrobial agents tested against Enterobacteriaceae and non 
fermenting Gram-negative bacilli isolates collected from both the hospitals
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with NDM-1 gene in Kolkata.9 The finding was quite 
similar to the present work.
Our study had limitations. We did not identify the pres-
ence of other carbapenemase enzyme like OXA, VIM 
etc among identified carbapenem resistant isolates in our 
hospitals. Moreover PCR products were not confirmed by 
the sequencing in any case. So we cannot comment on 
the clonal relatedness among the identified isolates in our 
hospitals. But the identification of substantial percentage 
of presence of NDM gene in those isolates pose a signif-
icant management challenge to the clinician as well as 
infection control program. Routine and more elaborate 
surveillance and rapid laboratory protocol are needed 
to establish an effective control measure in infection in 
these clinical setting.

CONCLUSION 
A total of 31% Enterobacteriaceae and other NFGNB 
were harbouring blaNDM in our study. There was no iso-
late carrying blaKPC in the present study. Susceptibility 
to other antimicrobials was decreased in carbapenemase 
producing isolates. Percentage susceptibility was highest 
in carbapenem group of antimicrobials other than Tige-
cycline and colistin in contrast to least coverage rate in 
cephalosporin group both in Enterobacteriaceae and P. 
aeruginosa. Carbapenem resistant isolates harbouring 
blaNDM were equally distributed in LRTI patients irre-
spective of their co morbidities and laboratory findings 
(especially biomarkers for infection and Chest X -Ray) 
except in neurological (CVA) patients. Mean hospital 
stay of patients carrying isolates harbouring NDM gene 
were significantly longer than those who were not carry-
ing these genes.
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Comparing Efficacy and Safety of Labetalol Over Methyldopa in 
Preeclampsia and Gestational Hypertension
Ratnam Andallu1, Yerraguntla Madhavi2

ORIGINAL RESEARCH

ABSTRACT

Background: Pre eclampsia is still ill understood and compli-
cations of hypertension are the leading cause which contrib-
utes greatly to maternal morbidity and mortality. 
Material and methods: Study is conducted for a period of 1 
year,  total200 patients diagnosed as preeclampsia or Gesta-
tional Hypertension with Blood pressure levels  ≥ 140/90 mm 
hg is included in the study. 100 patients are treated by oral 
Labetalol and 100 patients are treated by oral methyldopa with 
or without nifedipine. 
Results: In patients with labetalol group 47% and in methyldo-
pa group 54% women belonged to 21-25 yrs of age belong to 
low socio economic status in which early marriages are com-
mon, there is  reduced the blood pressure significantly (P value 
<0.01 ) at 1 hr and 2 hrs,  very significantly (p value <0.01 ) 
at 6 hrs and 12 hrs where as no significant reduction in blood 
pressure at 1 hr and 2 hrs with methyldopa. Present study pa-
tients with labetalol group 74% had term deliveries where as 
in methyldopa group 60% had term deliveries. 2 patients had 
imminent eclampsia in labetalol group whereas 8 patients had 
imminent eclampsia in methyldopa group. 1 of the patient 
developed HELLP in methyldopa group whereas none of the 
patients developed HELLP in labetalol group, 7% had IUGR 
fetuses in labetalol group where as 10% had IUGR fetuses in 
methyldopa group, Present study need of NICU admission in 
the labetalol group was 5% compared to 8% in methyldopa 
group. 
Conclusion: Labetalol has good perinatal outcome compared 
to methyldopa group. The results revealed that labetalol is 
safer, quicker in action and more effecient in controlling and 
sustained effect on blood pressure. 

Keywords: Pre eclampsia, Labetalol, Methyldopa, Nifedip-
ine.

INTRODUCTION 
Hypertensive disorders complicating pregnancy are common 
and form one of the deadly triad, along with hemorrhage and 
infection, which contributes greatly to maternal morbidity 
and mortality. This disorder affects approximately 5 to 10% 
of pregnancies and is significant in causing of maternal and 
fetal morbidity and mortality.1 Although preeclampsia is 
not preventable, maternal deaths from the disorder can be 
prevented. According to national centre for health statistics, 
gestational hypertension  was identified in 3.7% of pregnan-
cies1 reported that almost 16% of pregnancy related deaths 
were due to complications of pregnancy related hyperten-
sion.2 Half the maternal deaths resulting from complications 
of pregnancy related hypertension were preventable.
Etiology of pre eclampsia is still ill understood and hence 
management is necessarily symptomatic complications of 
hypertension are the third leading cause of pregnancy relat-
ed deaths, superseded only by hemorrhage and embolism. 

Preeclampsia is associated with increased risks of placental 
abruption, acute renal failure, cerebrovascular and cardio-
vascular complications, disseminated intravascular coagu-
lation and maternal death. Consequently, early diagnosis of 
preeclampsia and close observation are needed. 
The only definitive “cure” of preeclampsia is “delivery”3, 
either vaginal or caesarean (C – section). Inducing labour 
is the treatment of choice for women who have reached a 
gestational age of atleast 37 weeks. In all cases the consensus 
is that all women with preeclampsia should be delivered by 
40 weeks, and the use of induction drugs and cervical ripen-
ing agents is common. For  women who have not reached 
37 weeks, treatment focuses on allowing the baby to ma-
ture as much as possible before inducing labour. The goal 
of preeclampsia treatment is to avoid progression of disease 
and complications. 
There is no single reliable, cost effective screening test for 
preeclampsia and there are no well established measures for 
primary prevention. The basic management objectives for 
any pregnancy complicated by preeclampsia are Termination 
of pregnancy with least possible trauma to mother and fetus, 
Birth of an infant who subsequently thrives and Complete 
restoration of health to the mother.
Fetal and maternal morbidity is not increased for those with 
mild hypertension (DBP < 100 mm Hg) irrespective of the 
use of antihypertensive medication.4 Delaying the treatment 
of hypertension in pregnancy till diastolic blood pressure of 
100 mmhg is not associated with additional maternal or fetal 
risk. Therefore  mild hypertension do not require anti hyper-
tensive therapy, if they are closely observed during pregnan-
cy and delivery, especially if there has been no hypertension 
before pregnancy and no protenuria develops (Hjertberg 
etal).5 The treatment goal is to lower systolic pressure to 140 
to 150 mmhg and diaslostic pressre to 90 to 100 mmhg. To 
avoid hypotension, blood pressure should be lowered grad-
ually.
All the drugs used to treat hypertension in pregnancy cross 
the placenta may effect the fetus directly by means of their 
action within the fetal circulation, or indirectly by their ef-
fect on uteroplacental perfusion. Use of antihypertensive 
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agents should aim at avoiding vascular damage due to Blood 
pressure elevation without marked fall in blood pressure that 
would critically affect uteroplacental insufficiency6

An ideal anti hypertensive is one that has
1. Predictable reduction in blood pressure, in supine as 

well as in erect position.
2. Rapid action with sufficient duration
3. Free from toxic effects, not reducing circulation to vital 

organs.
4. No tolerance on long term use
5. Synergestic with other anti-hypertensive agents.
Nifedipine and labetalol are now the first line alternatives 
to hydralazine in the management of severe preeclampsia. 
ACOG currently recommends labetalol as one of the first 
line antihypertensive medications in preeclampsia.7

Present study is done to compare the efficacy and safety of 
oral Labetalol over oral methyldopa with or without Nifed-
ipine in Preeclampsia and gestational Hypertension and ma-
ternal and fetal outcome in preeclampsia is noted.

MATERIAL AND METHODS
This study is conducted in Gandhi Hospital from 2010 may 
to 2012 may. A total number of 200 patients diagnosed as 
preeclampsia or Gestational Hypertension with Blood pres-
sure levels  ≥ 140/90 mm hg is included in the study. 100 
patients are treated by oral Labetalol and 100 patients are 
treated by oral methyldopa with or without nifedipine. In 
both groups patients are selected according to the following 
criteria.

Inclusion criteria
1. Preeclampsia with blood pressure ≥ 140/90 mmhg and 

urine albumin ≥ 1+ dips tick.
2. Gestational Hypertension with Blood pressure ≥ 140/90 

mmhg.
3. Primi and multigravida
4. Gestational age ≥ 28 weeks

Exclusion criteria
1. Patients having asthma, h/o Congestive heart failure, di-

abetics, heart block, severe liver disease and peripheral 
vascular disease.

2. Patients with h/o eclampsia
3. Patients with chronic Hypertension due to secondary 

causes.

RESULTS
In study group with labetalol 32 patients had  gestational hy-
pertension,38 patients had  mild preeclampsia and 40 patients 
with severe preeclampsia. In study group with methyldopa 
40 patients had gestational hypertension,36 patients had mild 
preeclampsia and 24 patients with severe preeclampsia.
Majority of the women included in this study belonged to 
the age group of 21-25years. Majority of the women in  both 
groups are primigravidae
Most of the women  delivered at term in both groups. Out 
of 100 patients in labetalol group in 89 patients blood pres-
sure was controlled with 200mg per day, 10 patients required 
400mg per day and one patient required 600mg per day. In 
patients with methyldopa group 78 patients required 750mg 
per day and 22 patients required 1500mg per day.
Reduction in mean systolic blood pressure after 1st hour  was 
5.6 and 1, after 2nd hour  was 14.7 and 0.9,  after 6th  hour  was 
21.1 and 12, after 12th  hour  was 22.3 and 13.6 in Labetalol 
and Methyl dopa  group respectively.
Reduction in mean diastolic blood pressure after 1st hour  
was 8.1 and 0.3,  after 2nd hour  was 14.8 and 0.8,  after 6th  
hour  was 20.2 and 13,  after 12th  hour  was 20.4 and 16.7 in 
Labetalol and Methyldopa group respectively.
P value was found to be significant all the time in Labetalol 
group whereas it was not significant in 1st and 2nd hour in 
Methyldopa group. P value was found to be very significant 
in Labetalol group after 6th and 12th hour whereas it was 
found to be significant after 6th and 12th hour in Methyldopa 
group.
No. of vaginal deliveries were 57 in Labetalol group whereas 
41 in Methyldopa group. No. of LSCS were 43 in Labetalol  
group whereas 58 in Methyldopa group.
In patients with labetalol 2 had  immenent eclampsia and in 
methyldopa group 8 had immenent  eclampsia. In patients 
with methyldopa 4 had abruption where as patients with 
labetalol 3 had abruption. In patients  with methyldopa 1 pa-
tient developed HELLP sy ndrome.In labetalol group no 0ne 

Number of patients with Labetelol Methyldopa
Gestational Hypertension 32 40
Mild Pre-Eclampsia 38 36
Severe Pre-Eclampsia 30 24
Age Group
≤20 Yrs 21 21
21-25 Yrs 47 55
26-30 Yrs 29 21
≥31 Yrs 3 3
Parity Distribution
Primi 54 59
Multi 46 41
Gestational Age(Weeks)
28-32weeks 12 13
33-36 Weeks 19 27
37-40 Weeks 69 60
Table-1: Distribution of Hypertensive disorders of pregnancy 

in patients studied.

Labetalol Methyl DOPA
Mean reduction in: SBP DBP SBP DBP
1st hour Significant Significant Not Significant Not Significant
2nd hour Significant Significant Not Significant Not Significant
6th hour Significant Significant Significant Significant
12th hour Significant significant Significant Significant
P value is significant when it is less than 0.01

Table-2: P value of mean reduction in Systolic and diastolic blood pressures
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developed HELLP syndrome.
No of preterm deliveries in Labetalol group were 39. No of 
preterm deliveries in Methyldopa group were 33. No of term 
deliveries in Labetalol group were 61. No of term deliveries 
in Methyl Dopa group were 67.
No of preterm deliveries in Labetalol group were 39. No of 
preterm deliveries in Methyldopa group were 33. No of term 
deliveries in Labetalol group were 61. No of term deliveries 
in Methyl Dopa group were 67.
No of live babies in Labetalol group were 94 and  in Methyl 
dopa group 93,  but  no. babies requiring NICU admission 
in labetalol group were 5 as compared to 8 in Methyldopa 
group.
7 babies were born with IUGR in labetalol group as com-
pared to 10 babies being born with IUGR in Methyldopa 
group. No. of Still births and neonatal deaths were same in 
both the groups.

DISCUSSION
Study is done on 200 patients with pre-eclampsia and gesta-
tional hypertension. 
In both the study groups majority of the women were primi-
gravidae, as pre-eclampsia is more common in them. In pa-
tients with labetalol group 47% and in methyldopa group 

54% women belonged to 21-25 yrs of age as the patients 
seeking care in government hospitals belong to low socio 
economic status in which early marriages are common, 
therefore early conceptions. 
Need of additional anti-hypertensives in patients treated with 
labetalol is 6% compared to 21% with methyldopa group in  
study. In the cochrane database 2007, Abulos et al8 stud-
ied the effect of antihypertensive drug treatment for mild 
to moderate hypertensive during pregnancy and conclud-
ed, Beta blocker seem better than methyldopa for reducing 
the risk of sever hypertension and need for additional an-
ti-hypertension's.  The present study correlates with authors 
study. Lamming et al9 conducted a trial comparing labetalol 
with methyldopa.  They reported that BP was more satisfac-
torily controlled with labetalol.
In present study reduced the blood pressure significantly (P 
value <0.01 ) at 1 hr and 2 hrs,  very significantly (p value 
<0.01 ) at 6 hrs and 12 hrs where as no significant reduc-
tion in blood pressure at 1 hr and 2 hrs with methyldopa.  
Labetalol reduces blood pressure rapidly and effectively in 
hypertensive emergencies as reported by Elatrous S et al.10

Present study patients with labetalol group 74% had term de-
liveries where as in methyldopa group 60% had term deliver-
ies. A study by A.M.E.l-Qarnalaw et al11,   reported that pro-
longation of pregnancy was more common in the labetalol 

Labetelol
No. of 

Patients

Methyl Dopa 
No. of  

Patients
Mode of delivery
Vaginal Spontaneous delivery 32 20
Vaginal Induced delivery 25 21
LSCS Elective 13 20
LSCS Emergency 30 38
Maternal Complications
Imminent Eclampsia 2 8
Abruption 3 4
Eclampsia 0 0
HELLP 0 1
DIC 0 0
ARF/Oliguria 0 0
Pulmonary Oedema 0 0
Others 0 0

Table-3: Mode of delivery and Maternal Complications

Delivery Labetelol Methyl 
Dopa

No. Of 
Patients

% No. Of 
Patients

%

Preterm 39 39 33 33
Term 61 61 67 67
Fetal Outcome
Live Babies

Without NICU 89 89 85 85
With NICU 5 5 8 8

IUDs 3 3 4 4
IUGR 7 7 10 10
Still Born 2 2 2 2
Neonatal Death 1 1 1 1

Table-4: Fetal Outcome
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group than in the methyldopa group. The present study 
correlates with the authors study.  This finding is explained 
by the mild tocolytic effect of labetalol on the myometrium 
(Thulesius et al)12

2 patients had imminent eclampsia in labetalol group where-
as 8 patients had imminent eclampsia in methyldopa group. 
1 of the patient developed HELLP in methyldopa group 
whereas none of the patients developed HELLP in labetalol 
group.
In present study, 7% had IUGR fetuses in labetalol group 
where as 10% had IUGR fetuses in methyldopa group,  Red-
man et al14 compared labetelol and methydopa in sever preg-
nancy induced hypertension. Higher incidence of IUGR was 
observed in methyldopa group and less perinatal mortality in 
labetalol group.  Present study need of NICU admission in 
the labetalol group was 5% compared to 8% in methyldopa 
group Michael et al15 reported that labetalol has a direct ac-
tion on the fetal lung maturation, thereby significantly reduc-
ing respiratory distress syndrome. 
There has been many anecdotal and retrospective studies re-
ported literature on use of anti-hypertensive drugs in women 
with hypertension of pregnancy. A large study by Redman 
et al in 243 patients indicated a significant difference in the 
antihypertensive group as improving fetal salvage.
Mabie et al16, compared  intravenous hydralrazine in the 
acute treatment of severe hypertension.Labetalol is found 
to lower blood pressure more gradually without reflex tach-
ycardia which accompanies the use of dihydralazine and 
diazoxide. Thulesius et al12, studied the effect of labetalol 
on the contractility of human myometrial preparations and 
reported a mild tocolytic effect of labetalol on myometrium.
Sibai et al13, analysed data from 200 patients given labetalol 
and could discern no difference in fetal growth and birth 
weights of infants whose mother received labetalol. It is also 
noticed that labetalol decreased the incidence of induction of 
labour. Walker et al17, reported reversal of thrombocytopenia 
with labetalol by stimulation of prostacyclin like substances.
Studies have compared the fetal effects,with labetalol and 
methyldopa and found to have no difference regarding the 
incidence of preterm births,rate of fetal growth retardation, 
Birth weight, perinatal and neonatal hypoglycemia(Walker 
et al17). Cruickshank DJ et al18, reported that Labetalol de-
creases the incidence of proteinuria in patients who have al-
ready developed proteinuric preeclampsia.
Tomoko Saotome19, studied the hypotensive effects, kinetics 
and concentration-relationship of labetalol in women with 
severe hypertension during the third trimester of pregnancy. 
Labetalol significantly reduced blood pressure without any 
side effects with a peak concentration at one hour post-dose. 
Elatrous et al10, compared nicardipine and labetalol in the 
management of severe hypertension. Concluded that both 
drugs are effective and safe in the treatment of severe hyper-
tension of pregnancy.
Magee LA et al20 (Cochrane Database 2003)assessed the ef-
fects of beta blockers on mild to moderate hypertension dur-
ing pregnancy. It is reported that oral beta blockers reduces 
the risk of severe hypertension and the need for additional 
anti hypertensives. Beta blockers are well tolerated with very 
few side effects. Incidence of respiratory distress syndrome 

was decreased. Beta blockers compared with any other an-
ti-hypertensive drug is associated with lower risk of small 
for gestational infants and this effect is borderline for sta-
tistical significance. When compared with methyldopa, they 
appear to be equally safe and effective.
Duley L et al21 (Cochrane Database 2006) compared differ-
ent antihypertensive drugs for hypertension in pregnancy. He 
reported that labetalol is associated with lower risk of hypo-
tension and caesarean section).
Number of oral antihypertensives are used for lowering 
blood pressure, but not proven to be safe during pregnan-
cy. Methyldopa is the oldest drug used, it is said to be safe 
and effective both for mother and fetus. The main disadvan-
tage with methyldopa is delayed onset of action. Labetalol, 
an alpha -beta adrenergic blocking drug has a rapid onset of 
action without serious side effects on both mother and fetus.

CONCLUSION
The results revealed that labetalol is safer, quicker in ac-
tion and more effecient in controlling and sustained effect 
on blood pressure. Therapy must be tailored to the clinical 
entity and the patient. Number of patients that could reach 
term, with reduced complications and ending in spontaneous 
normal deliveries are more with labetalol group. Labetalol 
group had lesser number of cases of imminent eclampsia,  
and no case landed in HELLP syndrome. Labetalol has good 
perinatal outcome compared to methyldopa group. However 
this being a pilot study, of only 100 patients, long term study 
with larger number of patients is needed to get a better un-
derstanding of the efficacy of the drug and its safety.
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ABSTRACT

Introduction: The most com mon malignant neoplasm in 
female worldwide is breast cancer and it is also the cancer 
with maximum number of deaths in women. Comparison of 
two different radiation fractionation schedules is done in post 
mastectomy breast cancer cases in relation to loco regional 
control, acute and late toxicities, survival and overall treat-
ment time (O.T.T). The patient, tumor and treatment related 
parameters have also been studied. 
Material and Methods: Between December 2011 and De-
cember 2013, hundred patients of stage II to III carcinoma 
breast treated with surgery and chemotherapy received ad-
juvant radiation therapy with two different fractionation re-
gimes: 
• (Regimen-1, 50 patients) - 42.5 Gray /16 fractions / 3.1 

weeks with 2.6 Gray / fraction (#). 
• (Regimen-2, 50 patients) - 50 Gray / 25 fractions / 5 

weeks with 2 Gray / fraction (#).
Assessment was done for loco regional and distant control 
rate, acute and late radiation toxicities, and quality of life re-
lated parameters. 
Results: Maximum numbers of patients were of 40-50 year 
age, post-menopausal, with invasive ductal carcinoma of 
grade III and stage II or, III. Regimen 1 in comparison to Regi-
men 2 resulted in comparable loco regional and distant control 
rate. It also led to significantly less O.T.T. without any signifi-
cant difference regarding acute and late radiation toxicities. It 
resulted in significant improvement in patient’s quality of life 
parameters related to O.T.T.
Conclusion: In breast cancer patients undergoing post mas-
tectomy radiotherapy, accelerated hypofractionated radiation 
(42.5Gy /16 #/3.1weeks) in comparison to the conventional 
radiotherapy (50Gy/25#/5weeks) results in comparable loco 
regional and distant control rates without any significant dif-
ference regarding acute and late radiation toxicities. It also 
leads to significant reduction in overall treatment time with 
significant improvement in patient’s quality of life parameters 
related to O.T.T. 

Keywords: Carcinoma breast, post mastectomy radiotherapy 
(PMRT), neoadjuvant chemotherapy, radiation fractionation 
schedules.

INTRODUCTION
The most com mon malignant neoplasm in female worldwide 
is breast cancer and it is also the cancer with maximum num-
ber of deaths in women.1 The approach to breast carcinoma 
is multimodal including surgery, radiotherapy and system-
ic therapy.2 In the past locoregional radiation therapy after 
surgery had shown significant reduction in locoregional re-
currence rates. Now various trials and meta analysis have 
shown that it also increases survival in patients with high 
risk breast cancer.3-5 Conventional course of radiation thera-

py {50 Gray (Gy) over 5 weeks} often leads to poor compli-
ance of patients. Due to this long course, adjuvant treatment 
is sequenced so as to start radiation therapy after completion 
of adjuvant chemotherapy. Radiobiological models predict 
that ∞/ß ratio for breast cancer is low (2-3). Tissues with 
low ∞/ß ratio have been shown to be more sensitive to the 
radiotherapy fraction size. Shorter over all treatment time is 
likely to have better control of clonogenic cell repopulation 
with improved loco regional control rates. Use of high dose 
per fraction schedule with shorter duration of treatment (ac-
celerated hypofractionated radiotherapy) has shown compa-
rable local control as well as quality of life to conventional 
radiotherapy without significant increase in treatment related 
toxicities.
In this study, comparison of two different dose fractionation 
schedules of post mastectomy radiotherapy (PMRT) is done 
in terms of loco regional and distant control rate, acute and 
late radiation toxicities, overall treatment time and patient’s 
quality of life parameters. The patient, tumor and treatment 
related parameters have also been studied. 

MATERIAL AND METHODS
The patients included in this study were mainly selected 
from the out patient department (OPD) cases. All of them 
were adult females belonging to mixed population from rural 
and urban areas. Most of the patients were of post meno-
pausal status presenting with locally advanced breast cancer 
(LABC). All of them had undergone modified radical mas-
tectomy (MRM) and received chemotherapy before the start 
of radiotherapy. They received adjuvant radiation therapy 
between December 2011 and December 2013. 
Sample size and sample technique – The total number of 
patient included in this study was hundred (100). Fifty pa-
tients were included in regimen 1 group (hypofractionated 
RT) and fifty were included in regimen 2 group (convention-
al fractionated RT). These patients were selected randomly 
by computer. The below mentioned Inclusion and Exclusion 
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Criterias were used for the selection of patients in this study.
All the patients are alive and are on regular follow up. Af-
ter meticulous work up, patients with stage II and stage III 
disease were included in our study. The patient’s agreement 
and a written consent to participate in the study were taken. 
All the cases had to undergo an approval of the tumor board.

Inclusion Criteria
1. Patients willing to participate in the study and also 

agreeing to come for regular follow up. 
2. Biopsy proven carcinoma.
3. Patient’s age between 25-70 years.
4. Good Karnofsky performance scale (>70%).
5. Stage II and III breast cancer.
6. Any women with clinical/pathological tumor size > 5 

cm, or more than three positive axillary lymph nodes.
7. Surgery done for the tumor is modified radical mastec-

tomy. 
8. Radiography and chemotherapy naive patients.
9. Time gap of three weeks to be maintained after comple-

tion of chemotherapy and subsequent start of radiation 
therapy. 

10. Interfield breast bridge separation not more than 25cm.

Exclusion Criteria
1. Karnofsky performance status (KPS) <70. 
2. Co-morbid conditions; uncontrolled hypertension, dia-

betes mellitus or cardiac disease.
3. Connective tissue disorders like SLE etc.
4. Pregnant women.
5. Previous history of irradiation to chest wall.
6. In operable cases even after neoadjuvant chemotherapy.
7. Any sur gery other than modified radical mastectomy. 
8. Pa tients with distant metastasis.
All patients were treated with a continuous course of radia-
tion therapy with once daily fractionation. They were treated 
5 days a week from Monday to Friday. The fractionation re-
gime was either: 
• Accelerated Hypofractionated Schedule (Regimen-1) - 

42.5 Gy / 16 fractions / 3.1 weeks with 2.6 Gy / fraction. 
• Conventional Fractionation Schedule (Regimen-2) - 50 

Gy / 25 fractions / 5 weeks with 2 Gy / fraction. 
It was 2.6 Gy / fraction (Regimen-1) in 50/100 (50%) patients 
and 2 Gy / fraction (Regimen-2) in 50/100 (50%) patients.

Age Group Regimen 1 
(n=50)

Regimen 2 
(n=50)

p 
Value

No. % No. %
< 30 Yr. 04 08 01 02 0.36
31-40 Yr. 10 20 08 16 0.8
41-50 Yr. 18 36 16 32 0.8
51-60 Yr. 12 24 18 36 0.27
>60 Yr. 06 12 07 14 0.7
Total 50 100 50 100
Menopausal Status
Premenopausal 14 28 09 18 0.34
Postmenopausal 18 36 25 50 0.2
Perimenopausal 14 28 12 24 0.8
Not Known 04 08 04 08 1.0
Total 50 100 50 100
Parameter Regimen 

1 (n=50)
Regimen 
2(n=50)

p Value

1.Age at 1st Childbirth No. (%) No. (%)
<30 yrs. 48 (96%) 48 (96%) 1.0
>30 yrs. 02 (04%) 02 (04%) 1.0
2. Breast Feeding No. (%) No. (%)
Present 48 (96%) 48 (96%) 1.0
Absent 02 (04%) 02 (04%) 1.0
3. H/O Benign Breast 
Disease

No. (%) No. (%)

Present 05 (10%) 04 (08%) 0.7
Absent 45 (90%) 46 (92%) 0.7
4. Family H/O Breast 
Cancer

No. (%) No. (%)

Present 02 (04%) 04 (08%) 0.67
Absent 48 (96%) 46 (92%) 0.67

Table-1: Patient Related Characteristics

Involved Breast Quad-
rant

Regimen 
1 (n=50)

Regimen 
2 (n=50)

p 
Value

No. (%) No. (%)
Upper Outer 32 (64%) 30 (60%) 0.8
Central 08 (16%) 12 (24%) 0.45
Upper Inner 05 (10%) 03 (06%) 0.7
Lower Outer 04 (08%) 02 (04%) 0.67
Lower Inner 01(02%) 03 (06%) 0.6

Tumor Grade Regimen 1 
(n=50)

Regimen 2 
(n=50)

p 
Value

No. % No. %
Grade I 12 24 14 28 0.8
Grade II 20 40 16 32 0.5
Grade III 18 36 20 40 0.8
Total 50 100 50 100
Receptor 
Status

Regimen 1 
(n=50)

Regimen 2 
(n=50)

p 
Value

No. % No. %
ER (+) 25 50 30 60 0.4
ER (-) 20 40 16 32 0.5
PR (+) 10 20 05 10 0.26
PR (-) 35 70 41 82 0.2
Unknown 05 10 04 08 0.7
Total 50 100 50 100

Table-2: Tumor Related Characteristics

Histological 
Type

Regimen 1 
(n=50)

Regimen 2 
(n=50)

p 
Value

No. % No. %
Ductal 41 82 43 86 0.78
Colloidal 02 04 01 02 0.5
Papillary 01 02 02 04 0.5
Lobular 06 12 04 08 0.7
Total 50 100 50 100

Tumor Stage Regimen 1 
(n=50)

Regimen 2 
(n=50)

p 
Value

(No.) (%) (No.) (%)
IIB 07 14 05 10 0.7
IIIA 24 48 22 44 0.8
IIIB 17 34 20 40 0.67
Unknown 02 04 03 06 0.6
Total 50 100 50 100
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Acute Radiation Reaction Regimen 
1 (n=50) 
– No. 
(%)

Regimen 
2 (n=50) 

– No. 
(%)

p 
Value

Skin
Grade 0 00 (0%) 00 (0%) NS
Grade I 20 (40%) 27 (54%) 0.2
Grade II 27 (54%) 21 (42%) 0.3
Grade III 03 (06%) 02 (04%) 0.6
Subcutaneous Tissue
Grade 0 00 (0%) 00 (0%) NS
Grade I 25 (50%) 27 (54%) 0.8
Grade II 23 (46%) 22 (44%) 0.8
Grade III 02 (04%) 01 (02%) 0.5
Esophagus
Grade 0 36 (72%) 40 (80%) 0.48
Grade I 10 (20%) 07 (14%) 0.6
Grade II 04 (08%) 03 (06%) 0.7
Grade III 00 (0%) 00 (0%) NS
Lung
Grade 0 42 (84%) 45 (90%) 0.5
Grade I 08 (16%) 05 (10%) 0.5
Grade II 00 (0%) 00 (0%) NS
Grade III 00 (0%) 00 (0%) NS
Shoulder Restriction
Grade 0 39 (78%) 42 (84%) 0.6
Grade I 06 (12%) 03 (06%) 0.48
Grade II 04 (08%) 04 (08%) 1.0
Grade III 01 (02%) 01 (02%) 1.0
Arm Edema
Grade 0 45 (90%) 46 (92%) 0.7
Grade I 01 (02%) 01 (02%) 1.0
Grade II 02 (04%) 02 (04%) 1.0
Grade III 02 (04%) 01 (02%) 0.5
Chronic Radiation Reac-
tion

Regi-
men 1 
(n=50) – 
No. (%)

Regimen 
2 (n=50) 
– No. 
(%)

p 
Value

Skin
Grade 0 03 (06%) 02 (04%) 0.6
Grade I 20 (40%) 26 (52%) 0.3
Grade II 25 (50%) 21 (42%) 0.5
Grade III 02 (04%) 01 (02%) 0.5
Subcutaneous Tissue
Grade 0 02 (04%) 02 (04%) 1.0
Grade I 25 (50%) 28 (56%) 0.68
Grade II 20 (40%) 19 (38%) 0.8
Grade III 03 (06%) 01 (02%) 0.6
Esophagus
Grade 0 33 (66%) 39 (78%) 0.26
Grade I 14 (28%) 09 (18%) 0.34
Grade II 03 (06%) 02 (04%) 0.6
Grade III 00 (0%) 00 (0%) NS
Lung
Grade 0 31 (62%) 37 (74%) 0.28
Grade I 10 (20%) 08 (16%) 0.79
Grade II 08 (16%) 05 (10%) 0.5
Grade III 01 (02%) 00 (0%) 0.06
Bone
Grade 0 36 (72%) 42 (84%) 0.2

Chronic Radiation Reac-
tion

Regimen 
1 (n=50) 
– No. 
(%)

Regimen 
2 (n=50) 

– No. 
(%)

p 
Value

Grade I 10 (20%) 06 (12%) 0.4
Grade II 03 (06%) 02 (04%) 0.6
Grade III 00 (0%) 00 (0%) NS
Grade IV 01 (02%) 00 (0%) 0.06
Shoulder Restriction
Grade 0 25 (50%) 24 (48%) 0.8
Grade I 12 (24%) 13 (26%) 0.8
Grade II 08 (16%) 09 (18%) 0.8
Grade III 05 (10%) 04 (08%) 0.7
Arm Edema
Grade 0 34 (68%) 36 (72%) 0.8
Grade I 08 (16%) 09 (18%) 0.8
Grade II 04 (08%) 02 (04%) 0.67
Grade III 04 (08%) 03 (06%) 0.7

Table-3: Radiation Reaction Grading in Regimen 1 (n= 50) 
and Regimen 2 (n=50)

Monitoring of the patients on radiotherapy
Acute toxicity was charted according to RTOG Acute Radia-
tion Morbidity Scoring Criteria. 
And late toxicity according to RTOG/EORTC Late Radia-
tion Morbidity Scoring Schema. Arm edema was graded ac-
cording to LENT SOMA scale. 
For acute and late toxicity assessment, at least 7 parameters 
were noted and grading was done accordingly. The parame-
ters were related to Skin, Subcutaneous tissue, Esophagus, 
Lung, Bone, Arm Edema and Restriction of shoulder joint 
movement (Grade 0 to IV). All the patients completed their 
planned treatment in stipulated time and none had to discon-
tinue their treatment due to acute toxicity. 

Follow up after treatment
Patients were followed up regularly at increasing intervals.
On each follow up patients were evaluated for:
• Loco Regional Control. 
• Symptom and sign suggestive of distant metastasis.
• Late toxicity of radiation therapy.
Assessment of Quality of Life (QoL): To assess it, we used 
EORTC QoL (European Organization Research and Treat-
ment of Cancer – Quality of Life) questionnaire (EORTC 
QLQ – BR23) available for this purpose. In addition to these 
questionnaires, we added two more questions related to the 
impact of overall treatment time on their QoL.

STATISTICAL ANALYSIS
Analysis was done using statistical tool SPSS 11.0. Two-
tailed corrected chi-square test and unpaired t-test were used 
for p value calculation. The results were studied on an inten-
tion-to-treat basis. 

RESULTS 
Pretreatment characteristics observed were as follows: The 
cardinal presenting symptom was lump in the breast. Most 
of the patients presented with progressively increasing pain-
less or, slightly painful breast lump. The average duration of 
breast lump in all the patients was 6 months. Other impor-
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Question Regimen 1 (n=50) Regimen 2 (n=50) p Value
Number Percentage Number Percentage

01. 25 50 26 52 0.8
02 16 32 14 28 0.8
03. 25 50 26 52 0.8
04. 32 64 30 60 0.8
05. 16 32 14 28 0.8
06. 15 30 12 24 0.6
07. 47 94 48 96 0.6
08. 32 64 45 90 0.004
09. 34 68 46 92 0.006
Question Regimen 1 (n=50) Regimen 2 (n=50)

Score1
(No.)

Score2 
(No.)

Score3 
(No.)

Score4 
(No.)

Score1 
(No.)

Score2 
(No.)

Score3 
(No.)

Score4
(No.)

01. 25 08 12 05 24 10 12 04
02. 34 05 07 04 36 05 06 03
03. 25 10 10 05 24 10 12 04
04. 18 12 14 06 20 12 13 05
05. 34 05 07 04 36 05 06 03
06. 35 06 07 02 38 04 07 01
07. 03 18 26 03 02 20 26 02
08. 18 12 12 08 05 19 20 06
09. 16 13 16 05 04 20 22 04
[ No. – Number of Patients
Questions asked to the patients: 1)Did you have any pain in your arm or shoulder? 2) Did you have a swollen arm or hand? 3) Was 
it difficult to raise your arm or to move it sideways? 4) Have you had any pain in the area of your affected breast? 5) Was the area of 
your affected breast swollen? 6) Was the area of your affected breast oversensitive? 7) Have you had skin problems on or in the area 
of your affected breast (e.g., itchy, dry, flaky)? 8) Did you feel physical or mental stress due to prolonged overall treatment time of 
radiotherapy? 9) Did you have economical problem due to prolonged treatment time? ]

Table-4: Comparison of the number and percentage of patients having QoL related problem in the two regimen group against the 
different questionnaires

tant complaints included bloody nipple discharge, abnormal 
mammogram, skin changes in breast and axillary lymphad-
enopathy. Six patients were addicted to some kind of tobac-
co product. Patient related and tumor related parameters are 
detailed below in Table 1 and Table 2 respectively.

Outcome after Radiotherapy
Follow up period of patients ranged from 6 months to 24 
months with a median follow up of 15 months. Overall in 
our study, the local control rate was 92% with 8 out of 100 
(8%) patients had clinically and pathologically proven chest 
wall recurrence. The regional axillary nodal failure was seen 
in 7 out of 100 patients (7%). The most common site of dis-
tant metastasis in both regimen groups was lung followed 
by bone. 
The difference in incidence of local, regional nodal, and dis-
tant metastatic recurrence rate was nonsignificant between 
the two regimens. 
Radiation related acute and late toxicities are detailed below 
in Table 3.

Overall Treatment Time (OTT)
The OTT for regimen 1 patients ranged from 21 to 24 (mean 
22.5) days, while it was from 34 to 39 (mean 36.42) days 
for regimen-2 patients (p Value = 0.0001). Statistically this 
difference is considered to be extremely significant.
P value – 0.0001

Quality of Life (QoL) Assessment
QoL related result is detailed below in Table 4. These results 

are based on below described questions asked to the patients.

DISCUSSION
Surgery and radiotherapy are important for loco regional 
control in carcinoma breast.2,6 
Meta-analyses and Randomized Controlled Trials (at least 
18 RCTs) of loco regional PMRT have consistently demon-
strated that PMRT reduces the risk of loco regional failure 
by approximately two-thirds.5,7-14 Later on, 3 large RCTs5,11,12 
and various meta-analyses8-10,14,15 demonstrated that PMRT 
improves disease-free and overall survival. In our study, the 
loco regional control rate and overall locoregional control 
rate including salvage treatment at 2 years was 84% and 
100% for regimen 1 group whereas it was 86% and 100% 
for regimen 2 group. Likewise the distant metastatic rate was 
20% (10/50) in regimen 1 and 16% (8/50) in regimen 2. Re-
garding the locoregional recurrence rate our result was sim-
ilar to the above mentioned studies. The distant metastatic 
rate in our study (18%) is much less than the above studies 
due to short period of follow-up and small number of pa-
tients included.
Data from randomized trials that compared hypofraction-
ated radiation therapy with conventional radiation therapy, 
demonstrated no difference in late radiation morbidity or 
local recurrence.16-21 A shorter fractionation schedule will 
lessen the burden of treatment for women, and will have im-
portant quality-of-life benefits with respect to convenience 
and less time away from home and work. 
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Regarding dose fractionation schedule of PMRT, there is no 
general agreement in literature.22-24 The doses, ranging from 
32.5 Gy / 3 weeks to 60 Gy / 10 to 14 weeks have been giv-
en.22-26 It is not clear whether one fractionation scheme has 
any advantages over another.22-26

Earliest report of fractionation in PMRT was by Kim et al, 
who compared four different fractionation schedules.27 They 
found no difference in locoregional control rates as well as 
acute reactions in all four fractionation schedules. 
Ragaz et al, successfully used 37.5 Gy /16Fr to chest wall 
at the rate of 234cGy / Fr without significant acute or late 
sequelae.5 
 Goel et al, compared 45 Gy / 20Fr / 4 weeks versus 40 Gy / 
17 Fr / 3.2 weeks in 108 patients of PMRT and found similar 
locoregional control rates as well as acute and late sequelae.28 
Whelan et al, randomized patients to receive whole breast ir-
radiation of 42.5 Gy in 16 fractions over 22 days (short arm) 
or, 50 Gy in 25 fractions over 35 days (long arm).16 Five-year 
local recurrence-free, disease-free or overall survival rates 
were equivalent in both arms. The percentages of patients 
with an excellent or good global cosmetic outcome at 5 years 
were also equivalent. It concluded that the more convenient 
22-day fractionation schedule appears to be an acceptable 
alternative to the 35-day schedule. A number of centers in 
Canada have already switched to this shorter fractionation 
course. Equal survival, local control, toxicity, and cosmetic 
outcomes at 5 years in the two arms with short fractionation 
(i.e., 16 fractions) after breast-conserving surgery have been 
reported in the recent British Columbia Cancer Agency ran-
domized trials of aspirin versus no aspirin.17 
In our study, patients were treated by two regimens – con-
ventional and accelerated hypofractionated. There was no 
significant difference between the two regimens regarding 
locoregional and distant failure rates, although there was 
significant difference in the overall treatment time. Pa-
tients in both the regimen groups tolerated the treatment 
well with nonsignificant difference in acute and late radia-
tion toxicities. Our results are in consistent with the studies 
using accelerated hypofractionated radiotherapy in breast  
cancer.

CONCLUSION
In post mastectomy radiotherapy of breast cancer, use of high 
dose per fraction schedule with shorter duration of treatment 
(Regimen 1 – 42.5 Gy/ 16 #/ 3.1 weeks) in comparison to the 
protracted course of conventional radiotherapy (Regimen 2 
– 50 Gy/ 25 #/ 5 weeks) results in comparable loco regional 
and distant control rate. The overall treatment time (O.T.T.) 
in Regimen 1 is significantly less in comparison to Regimen 
2 without any significant difference regarding acute and late 
radiation toxicities of all the normal structures included in 
the radiation field (skin, subcutaneous tissue, esophagus, 
lung, bone, shoulder joint and arm oedema). Regimen 1 
leads to significant improvement in patient’s quality of life 
parameters related to O.T.T. Shorter overall treatment time 
can be of great advantage in terms of time, cost, comfort and 
acceptability by the patients and it also reduces the heavy 
workload of already overburdened radiotherapy setup in a 
developing country like ours with scarcity of resources.
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Microbiological Study of Dacryocystitis in Paediatric Age Group
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ABSTRACT

Introduction: Paediatric acute dacryocystitis (PAD) is a spe-
cial subset with features that are unique and distinct from those 
of adults.There are few studies on paediatric dacryocystitis, 
hence the present study was undertaken to see the incidence of 
various microbial pathogens causing paediatric dacryocystitis, 
to identify and study their antibiogram. 
Material and Methods: Retrospective study of 168 patients 
of pediatric age group, attending outpatient department of a 
tertiary care eye hospital, clinically diagnosed as dacrocystitits 
was done. Discharge from lachrymal punctum was collected 
by 2 sterile swabs, one was used for staining and another was 
inoculated onto Blood agar, Chocolate agar, Mac Conkey agar 
and Sabouraud’s dextrose agar (SDA). The isolated organisms 
were identified using standard procedures. Sensitivity was 
tested by Kirby – Bauer’s disc diffusion method. 
Results: Out of the 168 samples collected,majority cases were 
between 1month to 3years, dacryocystitis was common in right 
eye,72.6% were culture positive and 27.3% were negative. 
Staphylococcus epidermidis was the predominant organism.
Fungal isolates were three, Aspergillus spp 2 and Fusarium 
spp 1.Majorityof S.epidermidiswere sensitive to Gatifloxa-
cin, least sensitivity was to Ca, Staph.aureus were sensitive 
to Mo and Tb, Enterococci, Streptococci and Micrococciwere 
sensitive to all antibiotics except Ca. In case of Pseudomonas 
Oflaxacin and Gatifloxacin showed 100%sensitivity.
Conclusions: Paediatric dacryocystitis is a distinct entity with 
unique features of its own. In the era ofantibiotic resistance, 
microbiological work up of paediatric acute dacryocystitis is 
very useful forsubsequent treatment. 

Keywords: Dacryocystitis, paediatric, antibiotic sensitivity.

INTRODUCTION
Dacryocystitis is caused by obstruction of nasolacrimal duct. 
It is due to malformation of tear duct, infection of eye, taru-
ma or injury. Clinically patient presents with swelling over 
the inner aspect of the lower eyelid, redness and pain.1 There 
are 2 forms of Dacryocystitis, acute and chronic.2 The acute 
form could be associated with severe morbidity and primar-
ily related to the lacrimalsac abscess and spread of infec-
tion.2,3 There is a varied spectrum of its clinical presentations 
ranging from tenderness and erythemaof the overlying tis-
sues to a frank lacrimal abscess.4 Untreated lacrimal abscess 
can progress to orbital cellulitis, superior ophthalmic vein 
thrombosis, and cavernoussinus thrombosis.5-7 Acute dacry-
ocystitis can present as a medical emergency with sudden 
pain, erythema and swelling, below the medial canthal ten-
don. Infection of lacrimal sac and perisac tissues can lead to 
epiphora.8 Clinically Paediatric acute dacryocystitis (PAD) 
presents as dacryocele in neonates. It can lead to compli-
cations like orbital cellulitis, orbital abscess, meningitis and 
loss of vision.9-12 There are few studies on paediatric dacry-
ocystitis, hence the present study was undertaken to see the 

incidence of various microbial pathogens causing paediatric 
dacryocystitis, to identify various bacterial isolates and study 
their antibiogram. 

MATERIAL AND METHODS
A retrospective study of 168 patients of paediatric age group 
of either sex, attending outpatient department of a tertiary 
care eye hospital, clinically diagnosed as dacryocystitis by 
ophthalmologists was done after ethical board clearance.
Specimen Collection: After cleaning with normal saline 
swab, pressure was applied at medial epicanthic fold, the 
regurgitated pus or serosanguinous fluid was collected by 
sterile swab, two sterile cotton swabs moistened with phys-
iological saline were used for collection of discharge from 
lachrymal punctum.
Specimen processing: One swab was spread on glass slide 
to prepare smear and stained by Grams stain. The second 
swab was used for inoculation ontoculture media like Blood 
agar, Chocolate agar, Mac Conkey agar and Sabauraud’s 
dextrose agar (SDA). The inoculated media were incubated 
at 370C for 24hrs to 48 hrs for aerobic cultures and SDA 
at room temperature for 3 weeks. The stained smears were 
screened for presence or absence of pus cells and bacteria, 
KOH mount for fungal elements. The isolated organisms 
were identified using standard procedures. Antibiotic sensi-
tivity of organisms was tested by KirbyBauer’s disc diffusion 
method on Muller hinton agar using the following antibiot-
ics, 30Mcg-Chloramphenical (C), 30Mcg Ceflazidime (CA), 
5Mcg Ciprofloxacin (CF), 5Mcg Oflaxacin (OF), 5Mcg Gat-
ifloxacin (GF), 10Mcg Gentamycin (G), 5Mcg Moxifloxacin 
(MO), 10Mcg Tobramycin (TB).

RESULTS
Out of the 168 samples collected over a period of one year, 
85 were in the age group of 1month -1year, 36 were between 
1-2years, 23 were between 2-3years and 25 were between 
3-5years. Out of 168 patients boys were 92, girls were 76, da-
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cryocystitis was common in right eye (93 patients) and in 75 
patients left eye was affected. Majority cases were between 
1month to 3years (Table - 1). Out of total 168 samples 122 
(72.6%) were culture positive and 46 (27.3%) were culture 
negative. Bacterial organisms isolated were Staphylococcus 
epidermidis 86 (70.4%), Staphylococcus aureus 17 (13.9%), 
Enterococcus species 09 (7.3%), Streptococcus species 04 
(3.2%), Pseudomonas aeruginosa 04 (3.2%), Micrococci 02 
(1.6%). Staphylococcus epidermidis was the predominant 
organism. In Gram negative organisms it was only Pseu-
domonas. (Fig-1) Fungal isolates were three, Aspergillus spp 
2 and Fusarium spp 1.
Sensitivity patterns: In case of S.epidermidis78 isolates 
were sensitive to Gatifloxacin, least sensitivity was to Ca, 
next CF, in case of Staph.aureus out of 17, Mo and Tb 
shown high sensitivity, CF least sensitive, for Enterococci 
sensitivity almost same for all antibiotics, Streptococci were 
almost sensitive to all antibiotics except Ca. In case of Pseu-
domonas Oflaxacin and Gatifloxacin showed good sensitivi-
ty of 100%. Micrococci were resistant only to Ca and sensi-
tive to all. (Table 2)

DISCUSSION
In the present study out of 168 samples collected, male 
children were 92 and female children were 76, in 93 right 
eye was affected and in 75 left eye showed infection, right 
eye infection was common. In a study done by Mohammed 
Javed Ali et al, the female to male ratio was approximately 
1.7:1, there was no preponderance of laterality.13 In a study 
done by 0. 0. Ffook et al StRoyal Infirmary,14 of the total se-

ries, 224 were girls and 213 were boys. This proportion isnot 
very different from the normal ratio and is not considered 
significant. The right eyewas affected in 53 (47.3%) patients 
and the left eye in 59 (52.7%) patients. In a study done by 
Mohammed Javed Ali et al13, they have separately analyzed 
the 13 pediatric patients, there was no sex predilection with 7 
malesand 6 females. The mean age at presentation was 30.6
months (range 22 days to 108 months). In our study ma-
jority of cases were in the age group ofbetween 1month to 
36months. In a study done byYared Assefa, Feleke Moges, 
Mengistu Endris, Banchamlak Zereayet al from the total 
of 51 dacryocystitis cases, bacterial origins were isolat-
ed among 31 (60.8%) cases.15 In an interesting study of 47 
children, Kuchar et al., observed that Gram positive bacte-
ria were more frequently isolated in the samples obtained, 
S. pneumonia being the predominant microorganism in 
36.4% of cases, followed by H. influenzae (19.6%).16 Mo-
hammad Javed Ali, Swapna R Motukupally, Surbhi D Joshi 
and Milind N Naik observed in their study that the micro-
biological profile was not found to be different in the pe-
diatric subset of their studygroup with S. aureus being the 
most common organism followed by S. pneumonia.13 In our 
studyStaphylococcus epidermidis was the predominant or-
ganism 86 (70.4%), followed by Staphylococcus aureus 17 
(14.2%), and the only Gram negative organism isolated was 
Pseudomonas aeruginosa. We have isolated 3 fungi (3.4%). 
As forfungi, they have been reported to be present in 4% to 
7% ofcases, the most commonly isolated genus being Can-
dida,although Aspergillus and Mucor may also be found.17 
In a study done by Supriya Ghose, VM Mahajan18 fungal 
isolates were 12 (13.95%). -.5 were C. albicans and 5 were 
A. niger -. Our study showed 3 fungi, 2 Aspergillus and 1 
Fusarium. Antibiotic sensitivity results showed that in ca-
sof S.epidermidis 78 isolates were sensitive to Gatifloxacin, 
least sensitivity was to Ca, next CF, in case of Staph.aureus 
out of 17, Mo and Tb shown high sensitivity, CF least sensi-
tive, for Enterococci sensitivity almost same for all antibiot-
ics, Streptococci were almost sensitive to all antibiotics ex-
cept Ca. In case of Pseudomonas Oflaxacin and Gatifloxacin 
showed good sensitivity of 100%. Micrococci were resistant 
only to Ca and sensitive to all. In a study done byYared Asse-
fa, Feleke Moges, Mengistu Endris, Banchamlak Zereayet al 
the antimicrobial susceptibility tests revealedthat ceftriaxone 
(95.3%), erythromycin (84.2%), nalidic acid (87.1%), gen-
tamycin (83.3%) were more effectivethan other antibiotics 
tested to all bacterial isolates.

CONCLUSIONS
Paediatric dacryocystitis is a distinct entity with unique fea-
tures of its own. It is a serious infection that needs careful 

Bacterial isolates
 

S.epidermidis  51%
S.aureus
Enterococcus sps
Streptococcus sps
P.aeruginosa
NBG
Micrococci

Figure-1: Showing different bacterial isolates.

Age Number
1month-1year 85
1-2 years 36
2-3 years 23
3-4years 08
 4-5 years 07
>5 years 09

Table-1: Showing age wise distribution of cases.

Isolate C CA CF OF GF G MO TB
S.epidermidis 74S,12R 31S,55R 48S,38R 57S,29R 78S,8R 69S,17R 71S,15R 72S,14R
S.aureus 12S,5R 8S,9R 3S,14R 6S,11R 8S,9R 9S,8R 13S,4R 13S,4R
Enterococcus 8S,1R 6S,3R 7S,5R 8S,1R 8S,1R 7S,2R 8S,1R 7S,1R
Streptococcus sps 4S,0R 1S,3R 4S,0R 4S,0R 4S,0R 4S,0R 4S,0R 4S,0R
P.aeroginosa 2S,2R 2S,2R 2S,2R 4S,0R 4S,0R 3S,1R 3S,1R 3S,1R
Micrococci 2S,0R 0S,2R 2S,0R 2S,0R 2S,0R 2S,0R 2S,0R 2S,0R

Table-2: Showing antibiotic sensitivity pattern of bacterial isolates.
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evaluation and immediate management. In the era ofantibi-
otic resistance, microbiological work up of paediatric acute 
dacryocystitis is very useful forsubsequent treatment. 
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Comparison of Two Different Radiation Fractionation Schedules in 
Early Stage Carcinoma Larynx
Md Shadab Alam1, Masroor Ahmad Karimi2, Shahid Ali Siddiqui3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Carcinoma of larynx which is linked directly 
with smoking is emering a very big public heath problem. In 
our study, we have treated cases of early glottic carcinoma by 
two different dose fractionation schedules in relation to over-
all treatment time and have tried to assess the response of two 
different fractionation schedules.
Material and Methods: This is an analysis of 29 patients 
with invasive, previously untreated T1 and T2 squamous cell 
carcinoma of true vocal cord that were treated by radical ra-
diation therapy. All patients were treated with a continuous 
course of radiation therapy with once daily fractionation. All 
the patients were treated 5 days a week from Monday to Fri-
day. The fractionation regime was either: 
• 62.5Gy/25fractions/5 weeks@2.5Gyfraction (Regi-

men-1) 
• 70 Gy/35 fractions/7 weeks@2 Gy/fraction (Regimen-2)
Regimen-1 included 15/29 patients (51.72%) and Regimen-2 
included 14/29 patients (48.27%). 
Results: There was no significant difference in terms of lo-
coregional control rate, acute and late radiation toxicities in 
both groups. Voice quality during and after radiation was com-
parable in both arms.
Conclusion: Use of high dose per fraction schedule with 
shorter duration of treatment results in comparable local 
control as well as quality of voice to the protracted course of 
radiotherapy without increase in treatment related toxicities. 
Shorter overall treatment time can be of great advantage in 
terms of time, cost, comfort and acceptability by the patients. 

Keywords: Carcinoma Larynx, Radiation Therapy, Early 
Glottic Cancer, Radiation Fractionation Schedule, Accelerat-
ed Hypofractionated Radiation.

INTRODUCTION
Carcinoma of larynx, along with carcinoma of the oral cavi-
ty, is the most common primary head and neck malignancy. 
Laryngeal tumors represent 2% of total cancer risk.1 Laryn-
geal cancers is important since it affects organ of voice, and 
disease as well as treatment can alter the functional aspects 
of the voice. Carcinoma of larynx is strongly related to 
smoking.2 Alcohol has synergistic effect if consumed along 
with smoking. On an average world statistics quote the inci-
dence of laryngeal carcinoma as 4-5 per lac of population. 
In India, the population-based registry estimates an annual 
incidence of nearly 25000 new cases of laryngeal carcino-
mas. The incidence of laryngeal cancers in India is 8.5 per 
lac in males and constitutes 7.4% of all cancers in men. The 
male: female ratio is 4:1. In Indian subcontinent, Supraglot-
tic carcinomas are twice more common compared to glottic 
carcinomas. Globally the ratio of glottic to supraglottic car-
cinoma is approximately 3:1.1 Laryngeal carcinoma is pre-
dominantly a male disease. The male: female ratio is 12:1 

for glottic cancer and 4:1 for supraglottic cancers. Our insti-
tution records approximately 150 cases of carcinoma larynx 
in a year. More than two-third of these cases are supraglottic 
carcinomas. It has been estimated that, 70 to 80% of the su-
praglottic carcinoma present in stage III and IV. In treatment 
of vocal cord carcinoma, goal is to maximize control rates 
with voice preservation using radiation therapy and surgery, 
either alone or in combination. Early stage carcinomas can 
be treated by radical radiation therapy or in selected cases, 
by partial Laryngectomy or endoscopic CO2 LASER cord-
ectomy. The advance stage disease is treated by combined 
modality in the form of total Laryngectomy and neck dissec-
tion with or without adjuvant radiotherapy or by radiation 
therapy and concomitant chemotherapy.3-4

 In our study, we have treated cases of early glottic carcino-
ma by two different dose fractionation schedules i.e. (62.5 
Gy in 25 fractions at rate of 2.5 Gy per fraction and 70 Gy in 
35 fractions at rate of 2Gy per fraction) in relation to overall 
treatment time. Use of high dose per fraction schedule with 
shorter duration of treatment results in comparable local con-
trol as well as quality of voice to the protracted course of 
radiotherapy without increase in treatment related toxicities.
Our study was designed to:
1. To assess the response of two different fractionation 

schedules i.e. (62.5 Gy in 25 fractions at rate of 2.5 Gy 
per fraction and 70 Gy in 35 fractions at rate of 2Gy per 
fraction). 

2. To evaluate, loco regional control in relation to total 
dose, fractionation schedule, dose per fraction and over-
all treatment time.

3. To determine certain tumor related parameters that may 
influence local control.

4. To analyze early and late toxicities of radiation therapy.
5. To examine the functional quality of voice following 

radiation therapy and influence of various treatment pa-
rameters.

MATERIAL AND METHODS
Patient Characteristics
This is an analysis of 29 patients with invasive, previously 

1Assistant Professor, 2Senior Resident, 3Professor and Chairman, 
Department of Radiotherapy, J.N.Medical College and Hospital, 
Aligarh Muslim University, Aligarh, U.P., India

Corresponding author: Dr. Mohammad Shadab Alam, Assistant 
Professor, Department of Radiotherapy, J.N. Medical College and 
Hospital, Aligarh Muslim University, Aligarh, U.P. – 202002, India.

How to cite this article: Md Shadab Alam, Masroor Ahmad Ka-
rimi, Shahid Ali Siddiqui. Comparison of two different radiation 
fractionation schedules in early stage carcinoma larynx. Interna-
tional Journal of Contemporary Medical Research 2016;3(3):895-
900.



Alam et al. Radiation Fractionation Schedules in Early Stage Carcinoma Larynx

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

896

untreated T1 and T2 squamous cell carcinoma of true vocal 
cord that were treated by radical radiation therapy. All pa-
tients were treated with curative intent with a continuous 
course of radiation therapy with Telecobalt. All the patients 
are alive and are on regular follow up.
Staging: Pre-treatment evaluation included history, physical 
examination, chest X-ray, complete blood count, fibre optic 
direct laryngoscopy with biopsy and diagnostic Computed 
Tomography (CT) scan of neck. 
After meticulous work up, the patients were staged. Patients 
with T1 N0 M0 (stage I) and T2N0M0 (Stage II) were included 
in our study. The patient’s agreement and a written consent 
to participate in the study were taken. All the cases had to 
undergo an approval of the tumor board.

Inclusion Criteria
1. Good Karnofsky performance scale (>70%)
2. T1N0M0 and T2N0M0 disease
3. Biopsy proven carcinoma
4. Patient willing to be enrolled in study
5. Willing for long-term follow up

Treatment Procedure
All patients received continuous course of radiation therapy 
with once daily fractionation. All the patients were treated 5 
days a week from Monday to Friday.

Dose and Fractionation
The fractionation regime was either: 
• 62.5Gy/25fractions/5 weeks@2.5Gyfraction (Regi-

men-1) 
• 70 Gy/35 fractions/7 weeks@2 Gy/fraction (Regimen-2)
It was 2.5Gy/fraction (Regimen-1) in 15/29 patients (51.72%) 
and 2Gy/fraction (Regimen-2) in 14/29 patients (48.27%).

Monitoring of the patients on radiotherapy
The patient acute morbidities were charted on RTOG (Radi-
ation therapy Oncology group) morbidity criteria chart. The 
late toxicity was assessed by LENT-SOMA score. At least 5 
parameters were noted and grading (Grade 0to IV) was done 
every week. The parameters were related to Skin, Mucous 
membrane, Salivary gland, Pharynx and Oesophagus, and 
Larynx.
All the patients completed their planned treatment in stipu-
lated time and none had to discontinue their treatment due to 
acute toxicity. 
Follow up after treatment: Patient were followed up regu-
larly at increasing intervals and were evaluated for:
• Loco Regional Control 
• Quality of Voice
• Late toxicity of radiation therapy

Voice Assessment
Voice assessment after radiation therapy was done by:
A.  Voice quality
B.  Vocal function
C.  Vocal performance
To assess the vocal performance, the patients were given a 
questionnaire, which they had to answer at first, second and 
third follow up post treatment. Our questionnaire was based 
on pattern of University Medical Centre, Amsterdam, Neth-

erlands. The questions were:
1. Do you have to strain to produce voice?
2. Do you have problem in shouting?
3. Do you have problem in making a telephone call due to 

voice?
4. Do you encounter problems holding conversation due to 

your voice?
5. Does your voice change from day to day?
Scoring as follows: 

0 – Yes 
1 – Occasional 
2 – No

Score Vocal Performence
0 to 3 - Impaired 
4 to 6 - Satisfactory
7 to 10 - Good

Voice Quality assessment was done as follows.
1. Unpleasant or pleasant
2. Breathy or not breathy
3. Dull or clear
4. high or low
5. Shrill of deep
Score 1 - Unfavourable answer 
Score 2 - Favourable answer. 
The minimum and maximum score was 5 and 10 respective-
ly. The higher the score, better the voice quality.
Score Voice Quality

5 to 7 - Normal
8 to 10 - Deviant

STATISTICAL ANALYSIS
Analysis was done using statistical tool SPSS 11.0. Two-
tailed corrected chi-square test and unpaired t-test were used 
for p value calculation. The results were studied on an inten-
tion-to-treat basis.

RESULTS
Twenty nine patients of early glottic carcinoma were found 
eligible for radical radiation therapy. All the patients success-
fully completed the treatment within the stipulated time and 
are on regular follow up. The overall treatment time ranged 
from 34 to 37 days for Regimen-1, while it was between 48 
days to 53 days in Regimen-2. The Patient and Tumor related 
characteristics are detailed in Table 1.

Outcome
Follow up period of patients ranged from 6 months to 2 years 
with a median follow up of 18 months.
The local control rate with radical radiation therapy at 18 
months was 90% as 26 out of 29 patients had complete re-
sponse to radical radiation therapy. Thus, the local control 
rate in Regimen 1 was 93 % (14/15 patients had local con-
trol). The locoregional control rate in Regimen 2 was 85 % 
(12 /14 patients had local control).
These 3 patients who had local failure underwent total lar-
yngectomy. None of the patients developed recurrence after 
total laryngectomy, neither at the primary site nor in the neck 
nodes. All the patients are on regular follow up and are con-
trolled for the disease. 
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 The tumor variables tested for an association with local con-
trol included-
1.  T1 and T2 stage
2.  Extensions to Supraglottic and Subglottis
3.  Impaired vocal cord mobility
4.  Anterior commissure involvement
5.  Field size
6.  Regimen 1 and 2

1. T1 and T2 stage
The local control rate for T1 lesion was 92% and for T2 lesion 
was 88%. (p value=0.05).

2. Supraglottic and Subglottic extension
Of the 17 patients with T2 stage, 6 patients (35%) had supra-
glottic spread. Out of these 6 patients, one patient had failure 
(1/6=16%). The subglottic extension was present in only 1 
patient with the involvement of whole cord and this patient 
also patient developed local failure (p value < 0.01). 
Loco regional control in patients with localized disease was 
95% and it was 71% for disease with extension beyond glot-
tis.

3. Impaired vocal cord mobility
Out of 17 patients of T2 tumors, 11 patients (65%) had im-
paired vocal cord mobility. Of these 11 patients, 3 patients 
had supraglottic extension as well as impaired mobility of 
vocal cord. The other 8 patients had localized disease with 
impaired mobility. One of the patients with supraglottic ex-
tension as well as impaired mobility developed local failure.
The local control rate with impaired mobility and normal 
mobility was 82% and 94% respectively (p Value = 0.04). 

4. Anterior commissure involvement:
In our study, 14 out of 29 patients had anterior commissure 
involvement. The local control rate with and without anteri-
or commissure involvement is 86% and 93% respectively (p 
Value = 0.5).

5. Field Size
Radiation field did not influence local control. The 2 year 
local control rate treated with: 

36 Cm2 - 94 % 
42Cm2 - 86 % 
49 Cm2 - 86 % 

Radiation Toxicities
Comparison of acute toxicities of Regimen 1 and 2 is de-
tailed in Table 2.
Difference in the acute and late toxicities in both the arms 
was statistically non-significant. High dose per fraction was 
well tolerated by the patients although the toxicity was mar-
ginally, but yet it was very much acceptable, as none of the 
patients had to discontinue their treatment due to acute mor-
bidity. 
Majority of the patients had Grade 1 late toxicity. No severe 
late complication was observed in either of the Regimens. 
None of the patients developed radio necrosis or second pri-
mary in our set up. However, long term follow up is warrant-
ed to come to a definite conclusion. 

Voice quality during and after treatment
Majority of the patients showed improvement in voice in 

Parameter T1(n=12) T2(n=17) Total 
(n=29)

1. Gender
Male
Female

11 16 27 (93%)
1 1 2 (7%)

2.Age(In years)
<59
≥59

6 7 13 (45%)
6 10 16 (55%)

3. Smoking 11 14 25 (86%)
4. Alcohol 4 2 6 (20%)
Parameters Number of patients

T1(n=12) T2(n=17) Total 
(n=29)

1. Site of Lesion:
Anterior 2/3 only 1 2 3(10%)
Cord + AC 4 10 14(49%)
Mid cord 5 4 9(31%)
Whole cord 2 1 3(10%)

2. Disease extent 0 6 6(21%)
Supraglottic
Subglottic 0 1 1(3%)

3. Mobility of the cord All had 
mobile 

vocal cord

11 pa-
tients had 
impaired 
mobility

11(38%)

4. Growth type
Exophytic
Infiltrative

10
2

13
4

23(79%)
6(21%)

5. Biopsy: S.C.C
Grade: I

II
III

9
2
1

12
2
3

21(72%)
4(14%)
4(14%)

AC – Anterior Commissure, S.C.C – Squamous Cell 
Carcinoma, n - Number of patients

Table-1: Patient and Tumor characteristics

Regimen I 
(n=15)

Regimen 2 
(n=14)

P Value

Skin
Grade I 11(73%) 11(78%) NS
Grade II 4(26%) 3(21%) NS
Grade III 0(0%) 0(0%) NS

Mucous membrane
Grade I 3(20%) 2(14%) NS
Grade II 10(66%) 10(71%) NS
Grade III 2(13%) 2(14%) NS

Pharyngitis 
Grade I 11(73%) 4(28%) <0.05
Grade II 3(20%) 10(71%) <0.05
Grade III 1(7%) 0(0%) NS

Voice
Grade I 4(26%) 0(0%) <0.05
Grade II 8(53%) 9(64%) NS
Grade III 3(20%) 5(36%) NS

Cough
Grade I 10(66%) 11(78%) NS
Grade II 5(33%) 3(21%) NS
Grade III 0(0%) 0(0%) NS

NS – Non Significant
Table-2: Acute Toxicity Grading in Regimen I and II
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first 2 to 3 weeks after commencing of radiation therapy. In 
general, the hoarseness reappeared in subsequent weeks. The 
voice started to improve again approximately 2 to 3 weeks 
after completion of Radiotherapy and voice reached a pla-
teau in 2 to 3 months. The improvement of voice was almost 
comparable in both groups. 

Results of Voice Quality
Majority (86%) of the patients on follow up had normal 
voice quality.
The 4/29(14%) patients did not had a satisfactory improve-
ment in their voice. Three of the patients among these had 
local treatment failure. Thus, poor voice or deterioration of 
voice can be the first sign of local failure or recurrence of 
laryngeal cancers.

DISCUSSION
Radiation therapy for early glottic cancers offers an excel-
lent probability of cure. The dual objective of treatment: con-
trolling the malignant tumor and preserving a functionally 
useful voice is best optimized by the use of radical radiother-
apy in early glottic cancers. Although Surgery can undoubt-
edly offer good results, it is best reserved in the event of 
radiation failures, with patients still given a second chance of 
cure.5-6 Comparative data of incidence, sex distribution and 
site wise distribution of carcinoma larynx is detailed in Table 
3. 

Management of Early Glottic lesions
Radical Radiation therapy is standard treatment option for 
stage T1–T2 glottic cancers. Staplers et al, observed that 
while radiotherapeutic techniques and schedules varied in 
different centres, the 5 year overall Survival rates only varied 
from 85-95% for T1 lesions and 80-90% for T2 lesions. The 
disease free survival at 5 years averaged at a mean of 84% 
for T1 and 70% for T2 lesions.

In our study, the local control and overall local control in-
cluding Surgical Salvage at 2 years was 92% and 100% for 
T1 whereas it was 88% and 100% for T2 lesions. 

Factors Influencing local control
A. Stage: - Earlier the stage, the better is local control and 
overall survival. Mendenhall et al,7 in 1988 reported a local 
control rate of 93% and 75% for T1 and T2 respectively. 

Our Study Results: (According to stage)
The local control rate of our study at 2 years follow up was 
92% for T1 and 88% for T2 lesions. The two years overall 
local control with surgical salvage and survival was 100%.

B. Anterior Commissure involvement
Some authors including Mantravadi et al, and Kirschner et 
al, reported decreased local control rates when there was 
anterior commissure extension and the primary lesion was 
treated with Radiotherapy alone.8 Fein et al, found no signif-
icant relationship between the likelihood of local control and 
tumor involvement of anterior commissure. In a study at Tata 
Memorial Hospital by Dinshaw et al, anterior commissure 
did not adversely affect the local control: 82% as compared 
to 85 % with and without involvement of anterior commis-
sure (p value not significant) 
In our study, local control was not significantly influenced 
by the presence of anterior commissure involvement. The 
local control rate with and without involvement of anterior 
commissure was 86% and 93% respectively. (p value =0.5).

C. Impaired Vocal Cord Mobility
Impaired mobility had been shown by various authors to 
result in increased local failures.5 Harwood and De Boer 
reported a 21% difference in 5 year survival and a 25% dif-
ference in local control depending on whether the cord was 
mobile or not.9-12 Dinshaw et al, reported that impaired cord 
mobility did not adversely affect the local control rates at ten 

Parameters Globally India Our Centre
1. Incidence(% of all cancers in Male) 2% 7.4% 6%
2. Male: Female 6:1 4:1 4:1
3. Site wise distribution (supraglottic: Glottic) 1:3 3:1 3.6:1
4. Histopathology 90% or more is squamous 

cell carcinoma
95% or more is squamous 

cell carcinoma
98% are squamous cell 
carcinoma others chon-
drosarcoma and Adeno-

carcinoma
Table-3: Comparative data of incidence, sex distribution and site wise distribution

Centres for Trial No. of Patients Local Control Rate (%) Ultimate Local Control 
Rate (%)

T1 T2 T1 T2 T1 T2

Prince Margaret Hospital(Toronto)21 333 244 86 69 - -
MD Anderson Cancer Centre(Houston)22 332 275 89 74 98 94
Tata Memorial Hospital23 460 216 82 57 - -
University of (San Francisco)24 183 42 80 52 97 90
University of Florida, Gainesville 184 120 93 75 97 94
University of Florida3 171 108 93 75 58 74
Massachusetts General hospital19 665 237 93 71 98 -
Klintenberg et al 129 94 90 74 75 38
University of Maryland(Baltimore) 86 34 92 88 99 94

Table-4: Control Rate of T1 and T2 Glottic Cancers treated at various Institutes with Radical Radiotherapy
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years, having 75% control rates in comparison to the mobile 
vocal cord group with 58 %( p Value-0.48). Murakami et al, 
reported no difference in the 5 years local control rate with 
impaired cord mobility. They reported local control rate of 
76% and 75% with mobile and impaired vocal cord (p Val-
ue-0.8).
In our study, the local control rate for with and without im-
paired mobility of the vocal cord was 82% and 94% respec-
tively (p value =0.2).

D. Subglottic Extension
The T2 lesion with subglottic extension of glottic Carcinoma 
also has adverse prognostic outcome. Le et al,13 reported lo-
cal control of 77% for lesions without subglottic extension 
compared with 58% for subglottic extension (p Value=0.55). 
Dinshaw et al, reported a local control rate of 64% with sub-
glottic extension as compared to 77% without subglottic ex-
tension (pValue=0.71). However, Murakami et al, reported 
5 year local control rate of 66% and 80% with and without 
involvement of subglottis respectively (p Value = 0.0001).
In our study, only 2 patients had subglottic extensions and 
both of them had local treatment failure (p value =0.001). 

E. Dose, Fractionation Schedule and overall treatment 
time
Mendenhall et al,14 reported that for patients treated once 
daily, 5 days per week, fractionation schedules using dose 
>2 Gy per fraction are superior to those using 1.8 Gy per 
fraction. Million et al, reported a trend of improved local 
control rates in patients treated with higher dose per fractions 
and shorter over all treatment time.15-17 Harwood et al, and 
Karim et al, suggested that the dose response curve for local 
control of T1 tumors is almost flat between 55-66 Gy and that 
increasing the dose will not results in any improvement.9-12

Wang and Efird reported 5 year local control rates of 95% for 
patients with T1 laryngeal tumor whose OTT was 60 days or 
less versus 60% for patients whose treatment time was >60 
days (P=0.0056).18-20

Rudoltz et al, reported local control rates of 100% if treat-
ment was completed within 42 days, 91% for 43-46 days, 
74% for 45-50 days, 65% for 51-54 days and 50% for 55-56 
days(P=0.0001).
Mendenhall et al, reported a local control rate of 100% when 
T1 tumor was treated with total dose of 61-67Gy in 2.25 Gy 
per fraction. In contrast, the local control rate was only 80% 
for patient treated with 2Gy to 2.2 Gy per fractions.3 
Chatani and Nishiyama et al, from Japan, concluded that 
2.25 Gy per fraction scheme with a shorter overall treatment 
time is superior to 2 Gy/fraction for local control of T1 glottic 
carcinoma. (92% versus 77%, P=0.003).
In our study, the result was definitely better in Regimen-1, 
(62.5Gy in 25 fractions) in which local control rate was 93% 
as compared to 85% in Regimen-2 (70Gy in 35 fractions) (p 
Value=0.5).

Field Size
The importance of field size in the treatment of T1 and T2 glot-
tic carcinoma remains controversial. Teshima and Chatani 
et al, reported field size has an influence in the local con-
trol after Radiotherapy. Loco regional control remains same 

irrespective of field size as long as entire target is covered 
well. Chatani et al, reported 3 year recurrence free survival 
of 88% in a randomized study of 273 patients of T1N0M0 
tumors using field size of 5x5 cm or 6x6 cm field size and 
80% local control rate with field size of more than 6 x 6 cm 
(p value significant). Fein et al, reported 2 years local control 
of 90% for field size of <36cm2 as compared with 86% for 
>36cm2(p Value-0.001). Historically, University of Florida 
and the Massachusetts General hospital have used field size 
of less than or equal to 5x5 cm and they have reported an 
excellent local control rates with minimal complications.5,19

In our study large field size had an adverse effect. Local con-
trol rate for field size less than 36cm2 was 94% while it was 
86% for field size more than 36cm2 (p value not significant). 

Beam Energy
In our set up all the patients were treated by Telecobalt-60. 
However, early glottic carcinoma can also be treated by 
4-6MV LINAC machine. Mendenhall et al,5 compared co-
balt-60 with 6MV and found no significant difference in the 
dose received at any point along the vocal cords. Cobalt-60 
was the beam of choice for Mendenhall et al,5 in their series.

CONCLUSION
Radical Radiotherapy is the standard of care for early carci-
noma glottis. It is well tolerated by patients without any sig-
nificant complications. Radiotherapy has major advantage 
in terms of preservation of natural voice, high local control 
rate and overall survival. In our study, use of high dose per 
fraction schedule with shorter duration of treatment results 
in comparable local control as well as quality of voice to the 
protracted course of radiotherapy without increase in treat-
ment related toxicities. Shorter overall treatment time can 
be of great advantage in terms of time, cost, comfort and 
acceptability by the patients. Shorter treatment time reduc-
es the burden in a busy department and also decreases the 
cost of treatment in relation to time and money. This form of 
treatment demands a stringent criterion of patient selection, 
and quality assurance in terms of target volume delineation, 
treatment technique, treatment planning, verification and ex-
ecution.
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A Comparative Study of Age Between Radiological Examination of 
Pelvis and Birth Certificates in Cricket Players
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ABSTRACT

Introduction: Evaluation of ossification centers of bones, 
their appearance, growth and union with epiphyseal ends by 
radiological examination is the most preferable method for 
age estimation. Among the bones, the study of pelvis, wrist 
and elbow are found to be simple and more useful. They cov-
er many number of bones and ossification centers that help 
to determine different age groups. Malpractices are often ob-
served in teenagers playing cricket. Such malpractices can be 
checked by assessing bone age of the disputable player over 
the date of birth records
Material and methods: 100 Students playing cricket under 
two teams were selected. One team was under 17 years and 
the second team was under 19 years. The skiagram of half of 
pelvis including the upper part of femur is taken in one film of 
8-10 mA/Sec at 45 to 55 k.v. The Hindustan photo film screen 
sensitive films of 15” x 10” are used by optomum processing 
method.
Result: Out of 50 subjects playing in the age group of 16-17 
years, 14 subjects showed fusion of epiphysial centers which 
proved that they are above 17 years and their birth certificates 
showed wrong date of births. Out of 50 subjects playing in the 
age group of 18-19 years,13 subjects showed complete fusion 
of ossification centers which proved that they are above 19 
years and their birth certificates showed wrong date of births.
Conclusion: It is clear from the study that there was consider-
able amount of malpractice in the records of date of births of 
the cricket players. Bone age assessment from radiographs of 
wrist and elbow joint and dental examination along with the 
done pelvic examination help In assesment of accurate bone 
age. 

Keywords: Bone age; Date of birth records; Cricket players; 
Malpractice

INTRODUCTION
The assessment of age by radiological examination of os-
sification centers of bones is useful to solve several medi-
co-legal and civil cases like judicial punishments, rape, kid-
napping, infanticide, crimes committed by children and also 
in employment and educational matters, major declarations, 
marriage disputes, contract agreements, court evidences, 
child labour, election related disputes, inheritance of proper-
ty, consent for medical examination, for sports and identity 
disputes. Evaluation of ossification centers of bones, their 
appearance, growth and union with epiphyseal ends by radi-
ological examination is the most preferable method for age 
estimation. Among the bones, the study of pelvis, wrist and 
elbow are found to be simple and more useful. They cover 
many number of bones and ossification centers that help to 
determine different age groups.1,2

In the present study, radiological examination of the ossifi-
cation centers of pelvis - iliac crest, ischial tuberosity and 

upper end of femur is done to assess the age of the students 
who are zonal cricket players from Kurnool district. Present 
study is also done to know the correlation between cricket 
players’ bone age and age from date of birth certificates pro-
duced in their schools.

MATERIAL AND METHODS

Material
The number of students chosen for the study are 100 (based 
on inclusion and exclusion criteria) and their consent has 
been taken for the procedure. Students playing cricket under 
two teams were selected. One team was under 17 years and 
the second team was under 19 years.
All are male students playing zonal cricket selected from the 
Kurnool district and are studying in different schools and 
colleges in Kurnool district. They are healthy without any 
malformations or visible physical abnormalities. 
Inclusion criteria: Male students playing cricket.
Exclusion criteria: Students having endocrinal abnormali-
ties, malformations and physical abnormalities were exclud-
ed.

Methods
Radiographic positioning of the parts: Pelvis including 
upper 1/3 of the thigh bone is viewed in the film of pelvic 
joint in order to visualize all the ossification centers
Radiographic factors: The skiagram of half of pelvis in-
cluding the upper part of femur is taken in one film of 8-10 
mA/Sec at 45 to 55 k.v. The Hindustan photo film screen 
sensitive films of 15” x 10” are used by optomum processing 
method.

RESULTS
Out of 50 subjects playing in the age group of 16-17 years, 
36 showed nonfusion of ossification centers of femur head, 
greater trochanter and lesser trochanter. That proved that 
they are below 17 years of age. 14 subjects showed fusion of 
epiphysial centers which proved that they are above 17 years 
and their birth certificates showed wrong date of births.
Out of 50 subjects playing in the age group of 18-19 years, 
37 showed nonfusion of ossification centers of iliac crest and 
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ischial tuberosity. That proved that they are below 19 years 
of age. 13 subjects showed complete fusion of ossification 
centers which proved that they are above 19 years and their 
birth certificates showed wrong date of births.

Bone age and DOB certificates 16-17 
yrs

18-19 
yrs

Total

Correlated 36 37 73
Uncorrelated 14 13 27
Total 50 50 100

DISCUSSION
The need to assess age in cricketers is important as mal-
practices are often observed in teenagers playing cricket. 
Malpractice may be in registering birth dates in municipal 
records or withholding the entry in birth records during the 
birth of the child. This allows an over aged player to play in 
an under aged cricket team. Sometimes malpractice of age of 
the player will be done at the level of the educational insti-
tute. This gives added advantage to the senior player over the 
junior. Such malpractices can be checked by assessing bone 
age of the disputable player over the date of birth records. 
False age is seen in other sports as football also.
According to African football journalist Oluwashina Okeleji 
players sometimes reduce their age by nearly 10 years in or-
der to meet their personal ambition of excellence.(1) Various 
methods are evolved for age estimation. One such method is 
assessment by bone ossification center examination.
A radiographic method to estimate age from the diaphyseal 
length of either femur or tibia from 1 to 18 years has been 
evolved by Hunt and Hatch2 who have studied the annual 
formation of transverse lines in these bones. According to 
Hoffmann the diaphyseal length is a reasonably acceptable 
means for age estimation of children below 12 years, es-
pecially in skeletons where epiphyseal and dental data are 
missing. An excellent review of ossification centers in rela-
tion to gestional age has been published by Karmarkar MD 
and Wase VV (2000).
The epiphyseal lines on the long bones of a young individual 
appear as circular grooves around the ends of the bones, and 
on radiographs as irregular lines resembling a fracture. 
The process of ossification varies depending on health, he-
reditary, nutritional, endocrinal and environmental factors. 
Typically, a long bone such as the tibia becomes ossified 
throughout its shaft (diaphysis) at birth; whereas its two ends 
(epiphyses), are later ossified by secondary centers. A layer 
of hyaline cartilage persists between the diaphysis and epi-
physis. The bone increases in length at this epiphyseal plate 
or disc (growth plate or growth cartilage), until its final di-
mensions are attained. The process of union of epiphysis and 
diaphysis is called fusion. Union is a process, not an event. 
The long limb bones show epiphysial arrangements at both 
ends, while metacarpals, metatarsals, phalanges, clavicles 
and ribs posses an epiphysis at one end only. In some bones, 
the epiphysial centers at one or both ends are more complex, 
e.g., in the proximal end of the humerus, which is wholly 
cartilaginous at birth, three separate centers appear during 
childhood. They soon unite to form a single epiphysial mass, 
which later fuses to the diaphysis.

Growth cartilages do not grow at the same rate at all points 
throughout their substance. By differential rates of growth, 
the two bony surfaces usually become reciprocally curved, 
commonly in such a way that the epiphysis fits like a shallow 
cap over the convex end of the shaft. There may be maturity 
imbalance between bones from different parts of the same 
individual. Racial differences are not observed.
Age determination by skeletal maturity is said to be an accu-
rate process. The anatomical area comprising of maximum 
number of bones is usually selected to be more economical 
and as much free as possible, from exposure to radiation. 
Hand-wrist, elbow, pelvis are the areas that are commonly 
assessed.
Hand-wrist radiographs are more useful for age estimation 
before puberty; assessment of elbow radiographs is a reli-
able tool to assess skeletal age during puberty; assessment 
of pelvic radiographs is a reliable tool to assess skeletal age 
after puberty.
Bone age can be assessed by different methods. Assigning 
and rating the data for age estimation:
There are two basic types of methods that are used for med-
ico-legal age certification.

1) The Atlas method: This method is developed by “Cleve-
land School”, first by Todd. The Greulich - Pyle (1971) atlas 
for the hand wrist has separate standard of series for boys 
and girlsin which an atlas is used to comparethe radiograph-
ic films taken of different joints and thathave been matched 
with the films printed in the atlas. Oncea match is found the 
age is read directly from the atlas.

2) The secondary method: Tanner and Whitehouse 
(TW-1-developed in 1962 and TW2 developed in 1975) in-
which a score is given to every bone that is X-rayed, inac-
cordance with existing rules of assessment. Finally thescores 
are added up and the final age read from a standardtable.3 
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Figure-1: Age vs DOB

Figure-2: Bone age and DOB
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3) The third method is radiographing the joints on one side 
of the body and counting the number of ossification centers 
and number of epiphyses that have fused.4

Recent studies show that cephalograms coincide with radio-
graphs of hand and wrist and can be used in assessing bone 
age.5

In addition to examination of epiphysis of bones, apophy-
seal ossification centers can also be used for age estimation. 
Though apophysis does not form a direct articulation with 
another bone at a joint, it often forms an important insertion 
point for a tendon or ligament
Multi-detector computed tomography (mdct) is one of the 
methods of age assesment. Applying this method in assess-
ing the distance of iliac crest apophysis to iliac bone, and 
pubic apophysis to pubic bone is used as a method of age 
estimation.6 The apophysis appears laterally on a pelvic X 
ray, and moves towards the spine as the patient approaches 
adulthood (Risser's Sign).
Epiphysis of Crest of ilium is known to appear at 15–16 
years in males and 14-16 years in females; epiphysis of is-
chial tuberosity is known to appear at 16-17 years in males 
and 15-17 years in females. Epiphysis of crest of ilium is 
known to fuse at 21–22 years in males and at 20–21 years 
in females and ischial tuberosity is known to fuse at 21-22 
years in both genders.
According to Major Hepworth ages at which the epiphyses 
of the long bones join the diaphyses is as follows:7,8

Epiphyseal union at: Years
1. Humerus, head 17-18
2. Humerus, lower end 14 ½
3. Humerus, lateral condyle 14-15
4. Radius, head 16-17
5. Radius, lower end 16-1 7
6. Ulna, lower end 16-17
7. 1st metacarpal base 16 !/2 - 17 ½
8. Femur, head 15 1/2 – 17 ½
9. Femur, lower end 16 1/2- 17 ½
10. Femur, great trochanter 16-17
11. Tibia, upper end 16 1/2- 17 ½
12. Tibia, lower end 16- 17 ½
13. Fibula, upper end 16 1/2- 17 ½
14. Fibula, lower end 17-18

After observing epiphyses of iliac crest and ischial tuberosi-
ty, fusion of epiphyses is graded, according to William Sang-
ma et al and Mckern and Stewart into five stages as follows: 
Stage 1(F1)Non-union of the epiphysial cartilage
Stage 2 (F2) Commence of union
Stage 3 (F3) Incomplete union 
Stage 4 (F4) Complete union 
Stage 5 (F5) Complete union9

Present study is done based on the above observation. Hun-
dred cricket players were tested. Fifty players belonged to 
under 16 cricket team and another fifty belonged to under 
19 team. 
In under 16 team, age assessed by ossification ofbonescorre-
lated with age shown in date of birth certificates in 36 cases 
out of fifty. The remaining showed non correlation between 
bone age and DOB as there was ossification of ischial tuber-

osity and trochanters of femur showing that the age of the 
players was more than 16.
In under 19 team, age assessed by ossification of bones cor-
related with age shown in date of birth certificates in 37 cases 
out of fifty. The remaining showed non correlation between 
bone age and DOB as there was ossification of iliac crest of 
pelvis showing that the age of the players was more than 19.

CONCLUSION
It is clear from the study that there was considerable amount 
of malpractice in the records of date of births of the crick-
et players. Bone age assessment from radiographs of wrist 
andelbow joint and dental examination along with the done 
pelvic examination may help In assesment of accurate bone 
age. 
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Enamel Micro Abrasion: A Cost Effective Approach For Esthetic 
Rehabilitation of Dental Fluorosis
Gaurav Kumar Mittal1, Hansika Pahuja2

CASE REPORT

ABSTRACT

Introduction: Fluoride is the most important caries-preven-
tive agent in dentistry but excess quantities of the same can be 
detrimental. The effects of fluoride on enamel formation caus-
ing dental fluorosis in man are cumulative, rather than requir-
ing a specific threshold dose, depending on the total fluoride 
intake from all sources and the duration of fluoride exposure.
Case Report: This case report aims at discussing the 
Etio-pathogenesis of dental fluorosis and clinical management 
of the esthetically objectionable appearance of teeth affected 
by this endemic disease. 
Conclusion: The current evidence demonstrates that when a 
diagnosis of fluorosis has been made, the majority of cases 
are mild or very mild and do not require restorative treatment, 
moderate to severe condition require combinations of micro-
abrasion with bleaching and for severe fluorosis cases adhe-
sive restorative materials are required to fulfill the patient’s 
aesthetic desires.

Keywords: Esthetic Rehabilitation, endemic disease

INTRODUCTION
Micro abrasion using a paste made of acid and pumice is a 
technique that has been used to remove white, yellow and 
brown stains from enamel.1,2 In 1986, Croll and Cavanaugh 
advocated a regimen to remove fluorosis like stains from the 
teeth that consisted of up to 15 separate five second applica-
tions of a thick paste made of 18 percent HCl mixed with a 
fine pumice powder, followed by 10-second water rinses.3

Microabrasion technique was advised to the patient that can 
remove stains from within the outermost layer of tooth enam-
el. This technique presents a favorable and lasting aesthetic 
result, without causing significant enamel structural loss and 
without need for cavity preparations. Microabrasion is effec-
tive, safe and may be used in order to improve the aesthetics 
of children and adolescents, as long as the patient is cooper-
ative. This technique causes reduced wear of tooth surface 
and minimum discomfort to the patient for many years some 
dentists have advocated the application of hydrochloric acid 
as an effective method for destaining mottled enamel.4

Mcc losky described a technique, originally advocated by 
kane, that used 18% hydrochloric acid on the affected enam-
el surfaces. croll and cavanaugh advocated a modified proce-
dure that they called enamel color modification by controlled 
hydrochloric acid–pumice abrasion. In their method, after 
the tooth or teeth are carefully isolated with a rubber dam 
and proper preparations have been made for safe use of the 
caustic agent, a slurry of fine pumice and 18% hydrochloric 
acid is applied under pressure and abrasion with a wooden 
stick. the slurry is rinsed away after each 5-second appli-
cation until the desired color change has occurred. after a 
final rinsing with water, 1.1% neutral sodium fluoride gel is 

applied for 3 minutes.5

CASE REPORT
A male patient aged 10 years came with the chief complaint 
of dark brown staining of the anterior teeth. Least invasive, 
cost-effective treatment was the primary concern of the pa-
tient for the enhancement of esthetics. Dean’s Fluorosis In-
dex (Table 1) was the diagnostic criteria used, which showed 
moderate flourosis staining. The most significant staining 
occurring on the maxillary anterior teeth contained dark 
brown streaks in the middle third of the facial surfaces. After 
the procedure was completed, fluoride gel application was 
placed on the teeth to reduce the postoperative sensitivity.
The rubber dam was removed for the evaluation of the result 
by the patient. The patient was quite satisfied with the re-
sults. In the above mentioned cases, patients were asked not 
to smoke, eat, or drink anything that could possibly stain the 
teeth for 24–48 hours after the treatment.

Table 1. Deans fluorosis index.6

1. Normal:- The enamel represents the usual translucent 
semivitriform type of structure. The surface is smooth, 
glossy, and usually of a pale creamy white colour.

2. Questionable:- The enamel discloses slight aberrations 
from the translucency of normal enamel, ranging from a 
few white flecks to occasional white spots. This classifi-
cation is utilized in those instances where a definite di-
agnosis of the mildest form of fluorosis is not warranted 
and a classification of “normal” is not justified.

3. Very mild:- Small, opaque, paper-white areas scattered 
irregularly over the tooth but not involving as much as 
25% of the tooth surface. Frequently included in this 
classification are teeth showing no more than about one 
to 2mm of white opacity at the tip of the summit of the 
cusps of the bicuspids or second molars.

4. Mild:- The white opaque areas in the enamel of the teeth 
are more extensive but do not involve as much as 50% 
of the tooth.

5. Moderate:- All enamel surfaces of the teeth are affected, 
and the surfaces subject to attrition show wear. Brown 
stain is frequently a disfiguring feature

6. Severe:- Includes teeth formerly classified as “moder-
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ately severe and severe.” All enamel surfaces are affect-
ed and hypoplasia is so marked that the general form of 
the tooth may be affected. The major diagnostic sign of 
this classification is discrete or confluent pitting. Brown 
stains are widespread and teeth often present a corrod-
ed-like appearance.

DISCUSSION
Dental fluorosis, resulting from excessive intake of fluoride 
during tooth development is caused by hypomineralisation 
of enamel with a characteristic feature of diffuse opacities on 
the enamel surface and has a bilateral symmetric distribution 
of the enamel defects. Duration, timing, and intensity are the 
determining factors dependant on the fluoride concentration. 
The mildest form presents with small white streaks and the 
mottled enamel. With the increase in its severity, appearance 
of black and brown stains are seen. This technique is an ex-
cellent method to remove intrinsic enamel stains of any etiol-
ogy, colour and correction of superficial irregularities on the 

buccal aspect of enamel.7

The difficulty in the determination of the real depth of in-
trinsic stains or surface irregularities, the application of this 
technique should always be considered before any restorative 
procedures. Maintenance of oral hygiene and caries preven-
tion methods was advised to the patients. Tooth discoloration 
and staining due to fluorosis is an aesthetic problem for cer-
tain patients. There are a range of restorative interventions 
that can be used to change the appearance of fluorosed teeth.8

A follow up of two months showed absence of any staining 
or discolouration of the teeth. For the case presented in this 
article, a minimally invasive treatment option of microabra-
sion is the best choice.

CONCLUSION
Enamel microabrasion could remove stains from within the 
outer most layer of tooth enamel, thereby improving the ap-
pearance of the teeth. For mild fluorosis discoloration and for 
moderate/severe fluorosis, treatment to change the aesthetic 
appearance of the teeth can be accomplished with minimally 
invasive treatment using microabrasion or in case of mod-
erate-severe condition, combinations of microabrasion with 
bleaching can be done to provide the patient with an aesthet-
ically acceptable results. For more severe fluorosis with dark 
discolorations and surface pitting, adhesive restorative den-
tistry may be necessary to fulfill a patient’s aesthetic desires.
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Figure-1: Pre-Opeartive Intraoral View

Figure-2: Enamel Microabrasion With 18% HCL,Pumice Slurry

Figure-3: Post Operative Intra Oral View
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Traumatic Dental Injuries and Associated Risk Factors of Anterior 
Teeth in Eight to Thirteen Years (8-13yrs) Old School Children of 
Patna Bihar - A Prevalence Study
Swati Sharma1, Ajoy Kumar Shahi2, Madhushree Mukhopadhyay3, Anupriya Jha3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Anterior teeth trauma is a commonly encoun-
tered problem, which is an acute condition that requires emer-
gency attention. Such injuries cause significant threat to dental 
health and significant economical consequences. Aim of this 
study was to assess the prevalence and risk factor associat-
ed with anterior teeth trauma in 2000 school children (8-13 
years) in Patna, Bihar. 
Material and methods: An epidemiological survey of 2000 
school children aged eight to thirteen year (8-13 yrs) of both 
genders in different government/ municipal and private/
non-aided schools including both peri-urban and urban area 
was carried out from January 2014 to August 2014 in order to 
obtain the data regarding injuries to anterior teeth of perma-
nent dentition.
Result: The over-all prevalence of traumatic dental injuries of 
permanent anterior teeth in Patna was observed to be 16.3% 
(326/2000). Boys were nearly 1.45 times more affected than 
girls. The most common cause of injury was fall (56.4%). 
Maxillary central incisors were the most commonly affected 
teeth (91.2%). Ellis class I (75.1%) was the predominant type 
of fracture and increased incisal overjet and incompetent lips 
are important predisposing factors
Conclusion: It was concluded that boys in the age group of 
11-13 years with increased overjet and lip incompetency are 
the most common sufferers of such trauma.

Keywords: Traumatic dental injuries, prevalence, risk factor

INTRODUCTION
In this competitive era, children are unintentionally exposed 
to situations where Trauma is the unavoidable consequence. 
This may be due to the competitive and winning attitude of 
the child which may be forced or influenced by teachers, 
parents or peer group. Anterior teeth trauma not only causes 
alteration in physical appearance but also affects psycholog-
ical well-being of the child as well as their parents. Various 
studies suggest that the dental trauma within the foreseea-
ble future will probably exceed dental caries.1 Review of 
literature suggests that it has increased significantly in the 
past few decades. Ellis2 had given a prevalence of 4.2% in 
1946 which had increased up to 58.6% in survey done by 
Marcenes3 in 2001 in Brazil. However, Trauma is always 
unpredictable but a proportion of injuries could be prevent-
ed if the risk factors are understood and public awareness 
is spread. Risk can be defined as probability of occurrence 
of the disease;4 hence knowledge of risk factors is essential 
for effective prevention. Studies have affirmed that traumatic 
dental injuries increases with increase in, incisal overjet and 
lip incompetency.5

Many studies have been carried out in India6-9 and Preva-

lence of traumatic permanent anterior teeth has been exten-
sively documented in dental literature, but no such study has 
been reported of Patna, Bihar till date.
Patna is the capital and largest city of state of Bihar in India. 
The modern city of Patna is situated on the southern bank 
of river Ganges, It is the 5th fastest growing city in India. A 
2012 survey found 1574 schools in Patna of these 78% were 
private and 21% government school.
Objectives of the research were to obtain epidemiological 
data concerning to prevalence of traumatic dental injury to 
permanent anterior teeth among school children aged eight 
to thirteen years( 8-13 yrs) equally distributed among pri-
vate / non-aided and municipal/government school in urban 
and peri-urban area and to record the associated predisposing 
factors Such as age, sex, socio-economic status, incisal over-
jet, lip competency. 

MATERIAL AND METHODS
An epidemiological survey of school children was undertak-
en from January 2014 to August 2014 in order to obtain the 
data regarding injuries to anterior teeth of permanent denti-
tion.
The survey was carried out on school children aged eight 
to thirteen year (8-13 yrs) of both genders in different gov-
ernment/ municipal and private/non-aided schools including 
both peri-urban and urban areas of Patna. Required sample 
size of 2000 children was determined using the following 
formula: n=z2{p(1-p)}/e2

where n= sample size, z= critical value at a specified level 
of confidence, p= sample proportion, e= difference between 
sample proportion and population proportion
The schools were selected randomly on the basis of loca-
tion, and care was taken to include government/ municipal 
schools as well as private / non aided schools of urban and 
peri-urban area. All students of that particular school aged 
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eight to thirteen years (8-13 yrs) of both genders were in-
cluded in the study. Children studying in municipal/govern-
ment schools were considered of low socio-economic status, 
where as those in private were taken as high socio economic 
status. The children were further divided into two sub-groups 
according to age - 
i. 8-10 years 
ii. 11-13 years
The chronological age of the patient was determined by the 
history taken from the children or class teacher. 
The children were examined in each school by single exam-
iner, under natural lighting, with a visual and digital exami-
nation, with the aid of a mouth mirror and probe. The dental 
examination for traumatic injuries included only upper and 
lower permanent anterior teeth. 
A general screening was done by asking questions regarding 
history and cause of trauma. The trauma assessment form 
which was specifically designed for this study had questions 
concerning name, age, sex, name of the school, lip compe-
tency, incisal overjet, and cause of injury. A tooth was con-
sidered fractured, when a part of its surface was missing as a 
result of trauma and there was no evidence of caries. Types 
of anterior teeth injuries were classified according to Ellis 
Classification2 (1960). Class IV injury was judge by visual 
examination only, that is, when tooth was discoloured it 
was considered class IV. Class VI injury that is fracture of 
root- with or without loss of crown structure was also not 
included- as radiographs were not taken during school sur-
vey. Class IX injury i.e., traumatic injuries to deciduous teeth 
were not included as children were eight to thirteen years ( 8 
-13 years) of age and permanent incisors had erupted.
Lip competency was judged without the subject being aware 
of it, and when the teeth were at rest. Incisal overjet was 
measured with metallic scale by measuring the horizontal 
distance between the incisal edge of upper central incisor 
and labial surface of lower central incisor, when the child 

closed his teeth in centric occlusion. 

STATISTICAL ANALYSIS
The statistical tests that are applied to analyze the signifi-
cance of parameter used in the study are - 
1. Chi- Square Test- the computed value of chi-square is 

compared with the critical values of chi-square with cor-
responding degree of freedom. If p > 0.05, it was treated 
as not significant.

2. Z test: It is used to test the equality of two proportions. 
‘Z’ value thus computed is compared with the critical 
value of the S.N.D (Standard Normal Deviate) to deter-
mine statistical significance.

RESULTS
A total of 2000 schoolchildren between the age group of 8-13 
years were examined in this study, of which 1065 were male 
and 935 were female. The over-all prevalence of traumatic 
dental injuries of permanent anterior teeth in Patna was ob-
served to be 16.3% (326/2000). Of these 18.1% (193/1065) 
were male and 14.2% (133/935) were female (Table-1). Out 
of 326 injuries 80% (261/326) were in the age group of elev-
en to thirteen years (11-13 years). (Table-2)
Of the total 2000 school children 1023 were from private 
school and 977 were from municipal school. Socio-econom-
ic status of the child was decided according to the school 
of that child. More children from low socioeconomic group 
17.3% (169/977) i.e. children studying in government/ mu-
nicipal school were affected as compared to high socio-eco-
nomic group 15.3% (157/1023) i.e. children studying in pri-
vate school, but statistically it is not found to be significant 
(Table 2). 
515 anterior teeth were injured in 326 subjects. Maxillary 
central incisors were the most frequently affected teeth 
(91.2%), and in most of the cases it was single tooth inju-
ry (262 cases). In 326 children who had suffered traumatic 
anterior teeth fracture, Type I was the most common form 
of injuries (75.1%-245/326), followed by type II (18.1%-
59/326). The least common type was type VII (0.3%-1/326) 
i.e. displacement injury. The most common cause of injury 
was fall (56.4%-184/326) and the least common cause was 
trauma due to bite on hard surface (2.1%-7/326). Cause of 
injury was significantly related to occurrence of trauma. 
51.5% (168/326) of the school children who have suffered 
trauma were with incompetent lips in comparison to 48.5% 
(158/326) of competent lips. But when compared to non 
traumatic group 66.6% (168/252) of the children with in-
competent lips have suffered trauma in contrast to 9.0 % 
(158/1748) of the children who have competent lips but have 
suffered dental trauma. 

Age Group Male Female Grand Total
Low High Total Low High Total

8-10 7 32 39 9 17 26 65
11-13 94 60 154 59 48 107 261
Total 101 92 193 68 65 133 326
Distribution of traumatic cases by sex and according to their socio-economic status does not vary significantly in different age groups 
however low socio economic group suffered more traumas. (Chi-square = 2.335, p=0.906, p > 0.05). 

Table-1: Distribution of traumatic cases according to socio-economic status, age and sex

Cause Sex Total
Male Female

Fall 100 84 184
Push-Play 26 32 58
Sports 21 3 24
RTA 9 4 13
Bite-Hard 00 7 7
Don't Know 37 3 40
Total 193 133 326
The most common cause of injury was fall (56.4%-184/326) 
and the least common cause was trauma due to bite on hard 
surface (2.1%-7/326)

Table-2: Distribution according to sex and cause
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(2002- 13.80%). The present study carried out in 2014 shows 
still higher percentage of prevalence (16.3%) as compared to 
other Indian studies done in previous years; the data taken 
together suggest that prevalence of traumatic dental injury 
is increasing progressively in all parts of the world including 
India. 
This study identified that more number of boys in the age 
group of eleven to thirteen years (11-13 years) suffered 
traumatic dental injuries than girls, boys: girl’s ratio being 
1.45:1. Statistical analysis further confirmed that boys are 
more prone to traumatic injury than girls. The fact that boys 
in the age group of eleven to thirteen years (11-13 years) 
suffer more dental injuries than girls can be explained on the 
basis of behaviour and cultural factor. Boys are more aggres-
sive and more actively engaged in contact sports, thus they 
are more exposed to situations of traumatic injuries as com-
pared to girls. Girls in Indian society relatively stay more 
at home and are not much exposed to external environment 
where trauma occurs more frequently. The study is consist-
ent with the studies of, Grimm S (2004- 1.58:1)10 and Alonge 
(2001-1.45:1).11 Of the total injuries, nearly 80% of the chil-
dren were in eleven and thirteen years (11-13 years) of age 
group, while the younger age group of eight to ten years (8-
10 years) suffer far less injuries (20%). In a study conduct-
ed by Cortes (2001)12 the prevalence of traumatic injuries 
to permanent incisors was 8% at the age of nine years and 

Maximum numbers of patients who have suffered trauma 
were with normal overjet (72.4%-236/326). But when it 
was compared with non traumatic group, 30% (70/234) of 
increased overjet and 28% (12/43) of open bite cases have 
suffered traumatic dental injuries in comparison to 15% 
(236/1584) of the subject having normal overjet. Thus over-
jet was significantly related to traumatic dental injury. 

DISCUSSION
A prevalence rate of 16.3% was obtained in 2000 school 
going children. In a prevalence study of dental injuries to 
the permanent incisors in Mohali, India, Dua and Sharma 
(2002)6 had observed the prevalence of 14.5%. This figure 
was compared with other Indian studies7-9 conducted by, S 
Chandra (1976 - 1.69%), S Rai (1998 - 5.29%), K. Gupta 
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reached 16.1% at the age of fourteen years. Cortes (2001) 
has suggested that the fact that the prevalence of dental in-
jury increases with age did not mean that the older children 
were more vulnerable, but due to characteristics of the study; 
the measurement of dental injuries is cumulative.
In this study school children from low socioeconomic status 
represented by municipal/government school suffered slight-
ly more traumatic injuries (51.8%) as compared to those of 
private school (48.2%), which represents high socioeco-
nomic status. This study concurs with the observations of 
Marcenes and Murray (2001)13 who showed that prevalence 
of dental trauma was higher in Newham (23.7%), the poorest 
socio-economic area of London, than in other areas of U.K. 
Among different type of tooth injuries (according to Ellis 
classification- 1960) it was found in the present study that 
type I fracture (i.e. fracture of enamel) is most prevalent 
(75.2%). Type I fracture is predominantly associated with all 
the causes of injury, namely fall, push, sports injury, RTA, 
and biting hard object. Nearly 97.5% of the children who 
responded as don’t know had suffered from type I fracture 
only. The second most frequent type of fracture is type II 
(18.1%). The above findings are consistent with the findings 
of Al-majed (2001).14 Type III fracture (1.5%) was found to 
be associated with fall and push, while Type IV fracture (4%) 
was associated with fall, push and sports injury. Out of total 
sports injuries reported in the present study 54.2% (13/24) 
were of type I whereas 16.7% (4/24) were type IV fractures. 
Hayrinen-Immonen (1990)15 in a six year follow-up study of 
sport related traumatic injuries found that major percentage 
of teeth, which were initially diagnosed as uncomplicated 
crown fracture, had become non vital or showed sign of pa-
thology in follow-up In the present study, Type V fracture 
(0.61%) (Loss of tooth due to trauma) had occurred due to 
road and traffic accident, may be because road and traffic 
accident cases involve greater impact of energy, and causes 
dislodgement of teeth/tooth along with associated injuries of 
soft tissue and hard tissue.16

One case of Type VII fracture (0.3%) (Displacement of tooth 
with or without crown fracture) was found due to sports in-
jury. No type VIII injury was observed in this survey. This 
result was very much similar to the study of Rai and Munshi 
of India (1998).8 One of the interesting finding of this study 
was that more number of girls suffer injury from push inju-
ry of which trauma from hand pump present in government 
school were the main cause.
In this study, 51.8% of traumatized children had incompetent 
lips. Compared to non-trauma group this factor was highly 
significant. These results are in concurrence with Marcenes 
(2001)3, who had found similar results with 64.8% of trau-
matized children having inadequate lip coverage when com-
pared to non trauma group.
Ghose (1980)17 found that most of the traumatized children 
had normal overjet and adequate lip coverage. However 
when accident happens with inadequate lip coverage, it re-
sults in more severe form of injury and greater tooth loss. 
O’Mullane (1973)18 had expressed that inadequate lip cov-
erage decreases with age and therefore its role as a predis-
posing factor to injuries to permanent teeth tends to become 
masked with age. In the present study, no significant differ-

ence between competency and incompetency of lips was 
found within traumatic group, which could be explained on 
the basis of above mentioned study. 
Increased overjet denotes more anterior positioning of an-
terior teeth. Anterior open bite results in lips incompetency 
which further increases the chance of anterior teeth trauma. 
In this study incisal overjet was significantly associated with 
anterior teeth injury when compared to the non traumatic 
group. However, majority of the children had normal overjet 
of 2-3mm. It is in accordance with the study of EP Soriano 
(2007).16 
When number of teeth injured in individual patient is consid-
ered, our present study identified that single tooth injury ac-
counts for 80% of total teeth injury followed by 18% of two 
teeth injury. Maxillary central incisor involves 91%, whereas 
Mandibular lateral incisor accounts least number of 0.6% of 
total teeth injury. The obvious cause is that maxillary incisors 
are anatomically labial to mandibular teeth. Present result is 
in accordance with the result obtained by Alonge (2001)11 in 
a prevalence study of fractured incisors among 1039 school 
children in Harris County, Texas. 
Despites its increasing prevalence, it is not clear why more 
emphasis is not placed on trauma prevention. Awareness of 
preventive measure can avoid many serious consequences. 
Hence the awareness of dental trauma, its management and 
prevention among parents, teachers and children at critical 
age is very important. A general interaction with the school 
teachers and children suggested that knowledge of teach-
ers about trauma prevention was very poor. This study was 
aimed not only to know the prevalence but attempted to cre-
ate an awareness amongst the student and school teachers 
regarding the effects and the importance of treating and pre-
venting anterior teeth trauma. It also included the description 
of importance of mouth guards and helmets and appropriate 
storage and transportation of avulsed tooth. 

CONCLUSION
From this study, we found that boys are nearly 1.45 times 
more affected than girls, and that 11-14 year of age group is 
more susceptible to dental injury. School children from mu-
nicipal school i.e. children from low socio- economic group 
were slightly more involved as compared to the children of 
private school i.e. high socio-economic status.
Children with increased overjet and with incompetent lips 
were found to be more prone to injuries to the anterior teeth, 
and when all the anterior teeth were considered, maxillary 
central incisors were most commonly affected. Also, single 
tooth trauma was the commonest of all types of anterior teeth 
injury, Ellis class I being the predominant type of fracture.
It is within the scope of pediatric dentistry to educate pub-
lic about, how to prevent or minimize oral trauma. An ed-
ucational campaign in school and institution is needed to 
improve the knowledge of trauma prevention and its early 
treatment. Knowledge of prevention against traumatic dental 
injury can prevent physical and psychological trauma and 
instill a positive attitude in child, which is the ultimate goal 
of pediatric dentistry.
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Role of Emergency Caesarean Section in Improving the Maternal 
and Perinatal Outcome in Ante and Intrapartum Eclampsia
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ORIGINAL RESEARCH

ABSTRACT

Introduction: This study is the efficacy of an emergency 
caesarian section after 34 completed weeks of gestation in all 
cases of ante and intra partum eclampsia to improve maternal 
and perinatal outcome. 
Material and methods: All antenatal women who has come 
to department of Obstetrics for a period of 1 year and satis-
fy the inclusion criteria were categorized as the study group. 
All antenatal women with intra and ante partum eclampsia are 
categorized as control groups they were induced with misopr-
ostol or dinoprostone gel. 
Results: Incidence of eclampsia in antenatal population in 
our study was 2.1%. 58% of the subjects, 17 % belongs to 
21-25 yrs. 72% of subjects in our study were primigravida. 
62% of the subjects were in the gestational age of 34-36 
wks, 38% of subjects were beyond 36 wks. High control 
group 66.7% delivered by misoprostol, 16.5% by dinopros-
tone gel, 16.5% by emergency c-section. The subjects who 
were induced with misoprostol 15 had normal vaginal de-
livery, 5 had outlet forceps delivery. The fetal outcome in 
the study group showed a mean birth weight of 2.25 kg with 
NICU admission of 6.6% C.F in control group, the birth 
weight is 2.25kg, still born 6.6%, NICU admissions 23.3%, 
neonatal deaths 3.3%. Regarding maternal outcome there 
were no maternal death in the study group, 3 in the control 
group. The cause of death in the control group was pulmo-
nary edema, CVA, HELLP Syndrome, one patient each re-
spectively. 
Conclusions: Regional anesthesia is the best form of anesthe-
sia in emergency caesarean section for eclampsia. Emergency 
LSCS reduces the convulsions and delivery interval, as well 
as maternal mortality and morbidity. The fetal outcome with 
emergency caesarean section is also very good evidenced by 
decreased NICU admissions and perinatal deaths

Keywords: Eclampsia, Emergency caesarian section, Miso-
prostol, Dinoprostone gel.

INTRODUCTION
Hypertensive disorders of pregnancy are an important cause 
of severe morbidity, long term disability and perinatal and 
maternal mortality.1 In Africa and Asia, nearly one tenth of 
all maternal deaths are associated with hypertensive disor-
ders of pregnancy, whereas one quarter of maternal deaths 
in Latin America have been associated with those complica-
tions. Hypertensive disorders of pregnancy affect about 10% 
of all pregnant women around the world.2 Among the hyper-
tensive disorders that complicate pregnancy, pre-eclampsia 
and eclampsia stand out as major causes of maternal and 
perinatal mortality and morbidity.2 The majority of deaths 
due to pre-eclampsia and eclampsia are avoidable through 
the provision of timely and effective care to the women pre-
senting with these complications.3 ECLAMPSIA is a Greek 

word means "a flash of lightening". It is an acute disorder 
characterized by convulsions associated with pregnancy. It 
may occur before, during, and after the labor and caused pre 
eclampsia or pregnancy aggravated hypertension. Pre ec-
lampsia and eclampsia are more common in nullipara and more 
commonly affect the women at extremes of reproductive age i.e. 
teenager or a women more than 35 years of age. It most often oc-
curs after 20 week of gestation and become increasingly frequent 
as term approaches.1 In developed countries the eclampsia is a 
dying disease where as in developing countries still it is a killing 
disease. In the third world countries with an uncared pregnancy 
this entity remains undetected till major complications super-
vene.4 The highest incidence of perinatal and maternal mortality 
occurs in those mothers who suffer from multiple problems of 
social, biological and pathological origin. The cumulative risk is 
with extremes of maternal age, primigravida, low social class, 
genetic factors, maternal weight and other medical and obstetric 
diseases. The main objective of ultimate treatment of eclampsia 
is control of convulsion and termination of pregnancy throughout 
globe. There is common agreement among physicians and obste-
tricians for controlling the convulsions but method for delivery 
vary. The management eclampsia is broadly divided into general 
line of management, anticonvulsant line of management, antihy-
pertensive management and obstetric management.5 management 
of complications The obstetric line of management is the most 
important component of PRITCHARD'S REGIMEN. Maternal 
and perinatal outcome depends on the convulsion to delivery in-
terval. The lesser the convulsion to delivery interval the bet-
ter the maternal and fetal outcome therefore the definitive 
management of eclampsia is delivery of feto placental unit.6 

MATERIAL AND METHODS
This study done in the department of obstetrics and gyne-
cology, Kakatiya Medical Collage-Government Maternity 
Hospital, during November 2014 - October 2015. The type 
of study was randomised control study.
Inclusion criteria
1. All antenatal women presenting to labor room with ante 

and intra partum eclampsia above 34 weeks of gesta-
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tional age are included in the study.
2. All antenatal women who crossed 34 weeks of gesta-

tional age with cephalic presentation with normal amni-
otic fluid volume and normal placental position.

Exclusion criteria
1. All antenatal women presenting with gestational age < 

34 weeks with ante and intra partum eclampsia.
2. The antenatal women with malpresentations and previ-

ous caesarian section and placental abnormalities.
3. All antenatal women with ante and intra partum eclamp-

sia who are in active phase of labor.
4. All antenatal women who satisfy the inclusion criteria 

were categorized as the study group. All antenatal wom-
en with intra and ante partum eclampsia are categorized 
as control groups [who are induced with misoprostol or 
dinoprostone gel]

RESULTS 
The time of initiation of obstetric management was the same 
in both groups study and control i.e 4 hours and Convulsion 

to delivery interval was 6hrs, which is clinically and statisti-
cally significant. In comparison to control group where it is 
12hrs. In a study group of 30, spinal anaesthesia, spinal+epi-
dural anaesthesia and general anaesthesia were injected and 
the best mode of anaesthesia is spinal anaesthesia.
Incidence of Eclampsia in Antenatal population in study was 
2.1% and 62% of patients are in gestational age of 34-36 
weeks and 38% are in gestation age greater than 36 weeks.
Incidence of exclampsia is maximum in 15-20 years with 
58% and the incidence of exclampsia is maximum in primi 
gravida
This Table shows that perinatal outcome in study group 
where caesarean section was done is excellent with no still 
births and no neonatal deaths, there were only 2 N.I.C.U ad-
missions which is 6.6%.in contrast the control group showed 
less favourable perinatal out come in the form of 2 still births 
which is 6.6% and 7 N.I.C.U admissions which is 23.3% and 
1 neonatal death which is 3.3%.

DISCUSSION
The discussion is based on review of literature and actual 
results obtained in our study. Incidence of eclampsia in ante-
natal population in our study is 2.1%, which is in conform-
ity with most of the studies in literature. The incidence is 
increasing from 1990 to today. The factors associated with 
increased incidence are increased maternal age at marriage, 
increased women coming to antenatal clinics after success-
ful A.R.T protocols. The literature itself has clear evidence 
that A.R.T protocols are associated with increased incidence 
of pre eclampsia/eclampsia also more and more cases of 
antiphospholipid antibody syndrome cases are diagnosed 
which is responsible for increased incidence of eclampsia. In 
our study 75% of subjects are in the age group of 15 to 20 yrs 
[58%], 20 to 25 yrs [17%] which proves the hypothesis that 
eclampsia is more in the younger age group which is clini-
cally and statistically significant. In our study, primigravida 
accounts for 72% of all subjects. As per the sperm co habili-
tation theory pre eclampsia and eclampsia are more common 
in primigravida because of immunological factors, the anti-
genic stimulus being the spermatozoa which elicit antibody 
response in the cervical mucus which further gives rise to 
autoimmune phenomenon in the body giving rise to antigen, 
antibody complexes mediated by compliments causing tis-
sue damage. " BAHA and SIBAI"7,8 have concluded that de-
velopment of eclampsia is associated with increased risk of 
adverse maternal and fetal outcome especially in the devel-

Incidence of Eclampsia in relation to Age Groups
15-20 
years

21-25 
years

26-30 
years

31-35 
years

Total

35 10 9 6 60
58% 17% 15% 10%

Incidence of Eclampsia in relation to gravida
Primi gravida 2nd gravida 3rd gravida
43 15 2
72% 25% 3%

Distribution of patients according to gestation age
34-36 weeks >36 weeks
37 23
62% 38%

Table-1: Incidence of Eclampsia in age groups, parity and 
gestational ages

Misoprostal Dinoprostone gel Emergency cae-
sarean section

20 5 5
66.7% 16.5% 16.5%
Indication of emergency caesarean section
Failed induction Failure to progress Fetal distress
3 2 1
Table-2: Mode of delivery in control group and the indication 

of emergency caesarean section

Mean Baby 
Weight

APGAR Still Born 
Babies

NICU Admis-
sions

Neonatal 
Deaths

Maternal 
Deaths

Study Group 2.25Kg Ap <8/10 - 2 - 0
Control Group 2.25Kg Ap <6/8 2 7 1 3

Table-3: Foetal Outcomes in both groups and maternal deaths:

Pulmonary Oe-
dema

Cerebro Vascular 
Attack

Posterior cortical 
reversible enceph-

alopathy

HELLP syndrome Disseminated 
intravascular 
coagulopathy

Study Group 0 0 0 0 0
Control Group 1 1 0 1 0

Table-4: Cause of maternal death in study
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oping countries where the age of marriage is on average 14 - 
15 yrs which causes an increased incidence of pre eclampsia 
and eclampsia. In our inclusion criteria we selected subjects 
with gestational age of 34wks and above because we wanted 
to explore and study whether a quick delivery by emergency 
caesarean section can improve maternal and fetal outcome 
and prevent complications, morbidity, and mortality. We de-
liberately selected subjects above 34wks because we wanted 
to ensure that we are doing this intervention where the fetus 
has got a reasonable chance to survive exutero. In our study 
62% of subjects presented at gestational age of 34 - 36wks, 
38% presented beyond 36wks gestational age. Gestational 
age is important for dividing the route of delivery because 
we have to weigh the maternal and perinatal outcome with 
risks of complications associated with caesarean section for 
eclamptic patients, where anesthesia risk and post operative 
complications should be kept in mind. SIBAI in his study 
says that the decision to perform caesarean section should 
be based on fetal gestational age, fetal condition, presence 
of labor and cervical bishop score. Caesarean section is rec-
ommended in those antenatal women with gestational age < 
30wks, not in labor and bishop score below 5. We are follow-
ing different protocol per se in our experience, a patient of 
eclampsia< 34wks response very well to misoprostol and or 
extra amniotic emecredyl instillation and also we don't have 
level 4 NICU unit to take care about very low birth weight 
infants. According to SIBAI regional anesthesia is better 
but this is contra indicated in presence of coagulopathy and 
thrombocytopenia with platelet count < 50,000 permm3. 
In the management of eclampsia when the patient is stabi-
lized, subsequent to general line of treatment, anticonvulsant 
treatment, anti hypertensive line of treatment. We generally 
don't waste much time in initiating the obstetric management 
which is the most crucial and decisive aspect of the whole 
case. Treatment of eclampsia is delivering the fetoplacental 
unit and therefore the convulsion to delivery interval becomes 
important for the maternal and fetal outcome. The shorter the 
convulsion to delivery interval the better is the prognosis for 
mother and neonate. Longer convulsion to delivery interval 
is associated with increased morbidity and mortality. In our 
study the mean time when obstetric management was initi-
ated in both study and control group was 4hrs. In the control 
group we resorted to inducing labor with dinoprostone gel/
misoprostol, and in the study group we perform an emer-
gency caesarean section in the form of obstetric interven-
tion. The W.H.O recommendations1 in 2010 on eclampsia 
states that in women with severe pre eclampsia/eclampsia at 
term early delivery was recommended. The strength of rec-
ommendations was strong and the guideline also states that 
only definitive treatment for severe pre eclampsia/eclampsia 
is termination of fetoplacental unit, which minimizes further 
pregnancy related complications, maximizes maternal and 
neonatal survival.
The guidelines development group for W.H.O considered 
that "if induction of labor is contra indicated due to maternal 
and fetal conditions early delivery by caesarean section is 
recommended". The guidelines of W.H.O also recommend-
ed that induction of labor is recommended for women with 
eclampsia at a gestational age when the fetus is not viable 

and unlikely to achieve viability with in 1 or 2 weeks [strong 
recommendation]. Our study is in conformity with W.H.O 
study with respect to the cutoff point of the induction of 
labor which is < 34wks. In our study convulsion to delivery 
interval in the study group was 6hrs. In contrast to control 
group where the convulsion to delivery interval was 12hrs.
This conclusion is clinically and statistically significant. Ear-
ly delivery of fetoplacental unit restores the renal circula-
tion and the threat of acute renal failure is almost negligible. 
Most of the cases of acute pulmonary edema I occur during 
labor in eclampsia. Early delivery will prevent the compli-
cation which is often due to "ARDS" like clinical situation 
and pump failure. Early delivery will also prevent the re-
currence of postpartum eclampsia. Pulmonary edema of ec-
lampsia is different from that seen in severe mitral stenosis 
because it is due to endothelial dysfunction and difficult to 
treat with diuretics and digitalis. The mortality rate is very 
high. In our study 80% of subjects in the study group were 
delivered.by spinal anesthesia, 17% with a combination of 
spinal and epidural, 3% with general anesthesia. Most of the 
reviews in the literature mention that regional anesthesia is 
safest because to avoid complications of failed intubation, 
laryngeal edema, acute pulmonary edema, failure to recover 
is complications of general anesthesia. Epidural anesthesia 
also offers an advantage for giving analgesic drugs; it will 
in turn hasens recovery of patient. Also regional anesthesia 
avoids the dangerous complication of mendelson's syndrome 
which can be very fatal.
In our study the mode of delivery in control group - induc-
tion by misoprostol was 66.7%, by dinoprostone gel was 
16.5%, by emergency caesarean section was 16.5%. Obstet-
ric management by induction of labor involves the use of 
either misoprostol or dinoprostone gel if the cervix is not 
favorable and vice versa. If the cervix is favorable, artificial 
rupture of membranes and oxytocin infusion is best method. 
Induction of labor in eclampsia carries the following risks - 
failed induction, failure to progress, increased incidence of 
intra partum fetal distress all leading to an increased inci-
dence of emergency caesarean section rate. Also hyper stim-
ulation of the uterus also leads to emergency caesarean sec-
tion. The induction to delivery interval in the control group 
in our study is 12 hrs which was double that of study group. 
The convulsion to delivery interval is the most important pa-
rameter which determines the outcome of the study that is 
the maternal and fetal mortality and morbidity.
In a study done at university of Nigeria it was also concluded 
that women with Eclampsia have an increased rate of caesar-
ean section consequent to increased incidence of IUGR, fetal 
distress and pre maturity. Also study done in Singapore from 
1978 to 1982 published in Singapore medical journal con-
cluded that caesarean section has a beneficial effect in reduc-
ing maternal and perinatal mortality. In our study, in control 
group who were induced by prostaglandins, the emergen-
cy caesarean section rate was 16.5%. The indications were 
failed induction, failure to progress and fetal distress. Dr. 
Mudaliar in his study in April 1955 states that the preferred 
route of delivery in eclampsia if cervix is ripe and favorable 
ARM followed by oxytocin infusion. Caesarean section is 
indicated only if there is obstetric indication or unfavorable 
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cervix. Also our study findings are corroborated by the South 
African study in which 63% women were delivered by elec-
tive caesarean section, 37% by induction. Elective caesarean 
section in eclampsia contributes better perinatal outcomes 
than induction of labor. Maternal morbidity as measured by 
the complications is higher in the control group because of 
increased convulsion to delivery interval. Early delivery pre-
vents these complications.
These morbidities if untreated either in the form of obstetric 
management or specific management leads to maternal mor-
tality. The next parameter to measure objectively was ma-
ternal mortality. In the control group maternal mortality was 
10% which is significantly higher than study which is 0%. 
The timely intervention in the form of an emergency cae-
sarean section considerably reduces the maternal mortality 
which is objectively measured outcome to know the efficacy 
of intervention. The causes of death in control group were 
cerebrovascular attack, acute pulmonary edema, HELLP 
syndrome.
As regard to fetal outcome in the study group the mean AP-
GAR score was 8 and 10 where as in control group it was 4 
and 6. There are two case of still births in control group no 
case in study group giving a perinatal mortality of 66 per 
1000 in control group and '0' in study group. The U.K study 
2005 also reported a perinatal mortality of 54 per 1000. In 
control group we have 7 NICU admissions C.F 2 in study 
group. There was one neonatal death in control group, no 
neonatal death in study group. The follow up in the NICU 
admissions could not be done in our study.

CONCLUSION
Obstetric management is the most important intervention in 
cases of ante and intra partum eclampsia. The time of inter-
vention and mode of obstetric management determines the 
maternal and fetal outcome. Regional anesthesia is the best 
form of anesthesia in emergency caesarean section for ec-
lampsia. Emergency LSCS reduces the convulsions and de-
livery interval, as well as maternal mortality and morbidity. 
The fetal outcome with emergency caesarean section is also 
very good evidenced by decreased NICU admissions and 
perinatal deaths.
The objective outcomes of this study which were measured 
in the form of maternal morbidity and mortality, perinatal 
mortality and morbidity showed a clinically and statistical-
ly significant reduction. This emergency LSCS intervention 
in ante and intra partum eclampsia should become standard 
protocol in all tertiary care Hospitals. 

REFERENCES
1. WHO recommendations for prevention and treat-

ment of pre-eclampsia and eclampsia., World Health 
Organization 2011, WHO Press, World Health Or-
ganization, Geneva, Switzerland.

2. Steegers EA, von Dadelszen P, Duvekot JJ, Pijnen-
borg R. Pre-eclampsia. Lancet. 2010:21;376:631-44.

3. Khan KS, Wojdyla D, Say L, GulmeZoglu AM, Van 
Look PF, WHO anjalysis of causes of maternal death: 
a systematic review. Lancet. 2006;367:1066-1074.

4. World Health Organization Multicountry survey on 
maternal and newborn health. Geneva, World Health 

Organization (available at www.who.int/reproduc-
tive health).

5. Williams Obstetrics; 23rd edition; chapter 34;735-
749.

6. Pilchard JA, Cunning ham FG, Pritchard SA: the 
parkland memorial hospital protocol for treatment of 
eclampsia: evaluation of 245 cases. Am J obstet gy-
necol. 1984;148:951.

7. Sibai BM, Sarinoglu C, Mercer BM. Eclamp-
sia. VII. Pregnancy outcome after eclampsia 
and long term prognosis. Am J Obstet Gynecol. 
1992;166:1757-61.

8. Sibai BM: Diagnosis, prevention and management 
of eclampsia; Am J obstet gynecol. 2005;105;402. 

Source of Support: Nil; Conflict of Interest: None

Submitted: 09-02-2016; Published online: 03-03-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

915

Conventional Versus Accelerated Radiation with Concurrent 
Chemotherapy in Locoregionally Advanced Head and Neck 
Malignancy
Md Shadab Alam1, Masroor Ahmad Karimi2, Shahid Ali Siddiqui3

ORIGINAL RESEARCH

ABSTRACT

Introduction: The world wide incidence of Head and Neck 
malignancy exceeds half a million cases annually. In radio-
therapy, conventional fractionation comprises of giving five 
fractions per week from Monday to Friday. Accelerated radi-
otherapy includes administration of six fractions per week is 
being advocated. It gives better loco regional control and the 
median overall treatment time is 39 days as compared to 46 
days in conventional group. Our study involved comparison 
of conventional versus accelerated radiotherapy with concur-
rent chemotherapy, in evaluation of local control and toxicity 
in the two arms.
Material and Methods: Sixty patients of locally advanced 
squamous cell carcinoma head and neck region were studied. 
All the patients received Cisplatin (30mg/m2) weekly during 
the therapy. The patients received radiotherapy dose of 70 
Gray (Gy) in 35 fractions (#). 
The patients were randomly assorted into two groups: 
Group 1- Study Group (n=30) - Six fractions radiotherapy per 
week (Monday-Saturday).
Group 2- Control Group (n=30) - Five fractions radiotherapy 
per week (Monday-Friday). 
During and after the treatment, locoregional control, acute and 
late radiation toxicity was assessed. 
Result There was no significant difference between the two 
schedules regarding locoregional control rate. The grade 3 or 
higher acute toxicities were significantly higher in the accel-
erated arm although there was no significant difference in late 
toxicities between the two arms. 
Conclusion: Accelerated fractionation regimen was not more 
efficacious than conventional fractionation in the treatment of 
previously untreated head and neck carcinoma.

Keywords: Head and neck carcinoma, Radiation therapy, Ra-
diotherapy fractionation schedules, Accelerated radiotherapy.

INTRODUCTION
The world wide incidence of Head and Neck malignancy 
exceeds half a million cases annually.1 The number of new 
cases of Head & Neck cancer in United States was 40,500 in 
2006 accounting for about 3% of adult malignancy. Nearly 
60% of this population presents with locally advanced dis-
ease, but not metastatic disease. In India, the most common 
Head and Neck cancers are those of Oral cavity & Pharynx. 
The age adjusted incidence for these sites in the Indian males 
range from 10.8 – 38.8 per 100000 males, and for females it 
is 6.4 – 14.9 per 100000 females. Mouth and Pharynx cancers 
stand as third most common cancer in males, and as fourth 
most common in females in developing countries. At the In-
stitute Rotary Cancer hospital AIIMS, New Delhi, the Head 
and Neck cancers represent 25% of all registered new cases. 

Oral cancer is a major problem in India and accounts for 50-
70% of all cancers diagnosed as compared to 2-3% in UK 
& USA. In Indian subcontinent, Central & Eastern Europe, 
Spain, Italy, Brazil, and among US blacks, the age stand-
ardised incidence rate exceeds 30/100000 related to Head & 
Neck cancer in males. In some areas like Indian subconti-
nent, Hong Kong, and Philippines even in females high rates 
of Head & Neck cancer (>10/100000) are found. Smoking is 
associated with most but not all Head & Neck cancers. Ex-
amples of cancers associated with smoking are Carcinoma 
Tongue including Base of Tongue, Floor of mouth, Tonsil, 
Larynx, and Pyriform sinus. On the other hand Carcinoma 
Parotid is not associated with smoking. There is general ten-
dency of Head & Neck cancers to remain confined to site of 
origin & regional lymphatics with local invasion and spread 
to regional lymph nodes. A locally advanced cancer means 
that the cancer has spread to nearby tissue or lymph nodes 
but not elsewhere. The three modalities of treatment in Head 
and Neck malignancy are Surgery, Chemotherapy, and Ra-
diotherapy. Out of these modalities Head & Neck cancers 
are predominantly treated by Surgery and/or Radiotherapy. 
However concomitant Chemotherapy and Radiotherapy ap-
pear to be the most effective approach for the treatment of 
Head & Neck cancers. Chemotherapy is the treatment mo-
dality for metastatic cervical lymph node with unknown pri-
mary, carcinoma Pyriform fosse & Nasopharynx because of 
their high rate of lymph node metastasis.
In Radiotherapy conventional fractionation (according to 
current practice in United States), for the curative treatment 
of most cancers comprises of a fractional dose of 1.8 – 2.0 
Gy given once daily, Monday through Friday. Now a new 
regimen of radiotherapy which includes administration of 
six fractions per week is being advocated. It has shown better 
tumour control (76% vs 64% for six & five fractions respec-
tively). In six day radiotherapy there is better loco regional 
control and the median overall treatment times is 40 days as 
compared to 47 days in five fraction group which is a major 
advantage in developing countries like India. Our study in-
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volved comparison of five radiation fractions per week ver-
sus six fractions per week with concurrent chemotherapy, in 
terms of locoregional control, acute and late radiation toxic-
ities in the two arms.
Aims and Objectives: To compare conventional (5DRT) 
versus accelerated (6DRT) radiation with concurrent chemo-
therapy in locoregionally advanced head and neck malig-
nancy in terms of locoregional control rate, acute and late 
radiation toxicities, and overall treatment time.

MATERIAL AND METHODS
The patients included in this study were mainly selected 
from the out patient department (OPD) cases. All of them 
belonged to mixed population from rural and urban areas. 
Sample size & sample technique – The total number of pa-
tient included in this study was sixty (60). Thirty patients 
were included in regimen 1 group (Accelerated RT) and 
Thirty were included in regimen 2 group (conventional 
fractionated RT). These patients were selected randomly by 
computer. Below mentioned Exclusion Criteria was used for 
their selection. Sixty patients of locally advanced squamous 
cell carcinoma head and neck region were studied. Only the 
patients where external radical radiotherapy was the primary 
line of management were included for the study. After com-
plete history taking and complete physical examination the 
patient underwent base line investigations including com-
plete blood counts, renal function and liver function tests. 
Chest X-ray, X-ray soft tissue neck (lateral view) and X-ray 
PNS was done as per the requirement. To rule out distant me-
tastasis or to assess the extent of the disease, USG abdomen 
and CT scan were done as per required. After examination 
and investigations all patients were staged according to In-
ternational TNM classification of AJCC 2002. The exclusion 
criteria included patients previously operated, or treated with 
radiotherapy or chemotherapy, tumours classified as stage 
I&II, distant metastasis, and patients having some associated 
medical condition making them unfit for chemotherapy or 
radiotherapy. The patients received external beam irradiation 
on Cobalt-60 Teletherapy machine. All the patients received 
Cisplatin (30mg/m2) weekly during the therapy. The patients 
received 70 Gy in 35 fractions with each fraction being 2Gy. 
The patients were randomly assorted into two groups: 
Group 1 (6DRT) - Study Group (n=30) - Six fractions radio-
therapy per week (Monday-Saturday).
Group 2 (5DRT) - Control Group (n=30) - Five fractions ra-
diotherapy per week (Monday-Friday). 
During and after the treatment, locoregional control, acute 
and late radiation toxicity was assessed at following inter-
vals-
a. Weekly during the course of radiotherapy
b. Within a week of termination of therapy 
c. One month after termination of therapy
d. Three month after termination of therapy.
Acute toxicity was assessed using RTOG scoring and chron-
ic reaction by RTOG-EORTC combined toxicity criteria. 

STATISTICAL ANALYSIS
It was done using statistical tool SPSS 11.0. Two-tailed cor-
rected chi-square test and unpaired t-test were used. The re-

sults were studied on an intention-to-treat basis.

RESULT
Total 60 patients were evaluated (30 in each arm). All the 
patients completed their treatment according to the protocol. 
The patient and tumor related details are given in Table 1. 
There was no significant difference between the two sched-
ules regarding locoregional control rate. The locoregional 
failure details are given in Table 2. The grade 3 or higher 
acute and late toxicities were significantly higher in the ac-
celerated arm although there was no significant difference 
in lower grade toxicities between the two arms. The acute 
and late radiation toxicities are detailed in Table 3 and Ta-
ble 4. The median overall treatment time (OTT) in acceler-
ated radiation arm was 40 days (range – 38 – 44 days) and 
conventional radiation arm was 47 days (range – 45 – 53 
days). There was significant difference in OTT between the 
two arms and this is one the most important advantage with 
accelerated radiation.

DISCUSSION
Radiotherapy (RT) along with concurrent chemotherapy 
has long been the standard nonsurgical therapy for locally 
advanced disease. The state of art regarding radiation dose 
fractionation has evolved from once daily treatment to hyper 
fractionation and accelerated fractionation.1-4 These newer 
strategies lead to a 7% to 10% improvement in loco regional 

Characterstics 5-DRT 6-DRT
Median age (yrs)

<50
50-60
>60

07
16
07

10
17
03

Primary site
Oral cavity
Oropharynx
Larynx
Hypopharynx

04
13
10
03

04
17
07
02

Nodal status
N0
N1
N2
N3

04
08
17
01

06
05
05
04

Tumor status
T1
T2
T3
T4

08
08
12
2

06
09
11
04

Tumor stage
Stage III
Stage IV A
Stage IV B

10
19
1

09
15
06

Table-1: Patient and Tumor related details

Failure 5-Day RT 6-Day RT
T Failure 02 00
N Failure 02 03
T + N Failure 02 00
Total 06 03

Table-2: Locoregional Failure Rate in both Arms
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control relative to once daily treatment scheme. Most rand-
omized clinical trials show the superiority of combined ra-
diotherapy and chemotherapy to RT alone for the treatment 
of locally advanced, nonmetastatic squamous carcinoma 
of head and neck. The Meta-Analysis of Chemotherapy on 
Head & Neck Cancer {MACH-NC}involving more than 
10,000 participants related to 63 trials conducted prior to 
1993, demonstrated that the addition of chemotherapy to 
RT in both concurrent and adjuvant settings lead to a 12% 
reduction in the risk of death from Head and Neck Cancer 
corresponding to an absolute improvement of 4% in 5-year 
survival.5 Later on an update of MACH-NC including an ad-
ditional 24 trials showed that it was concurrent chemother-
apy which gave the maximum benefit, resulting in a 19% re-
duction in the mortality risk, and an overall 8% improvement 
in 5-year survival as compared to radiation alone (p<.0001).6 
The Radiation Therapy Oncology Group (RTOG) conducted 
a three-arm trial in carcinoma larynx. The three arms includ-
ed radiation alone versus radiation and concurrent chemo-
therapy versus neoadjuvant chemotherapy followed by irra-
diation. Concurrent therapy resulted in best disease control 
and significantly better larynx preservation although there 
was no significant gain in survival.7 Concurrent therapy also 
resulted in significant increase of acute mucositis. It is the 
most significant impediment to timely delivery of concur-
rent therapy. Because prolongation of total treatment time 
adversely affects the success of RT in Head and Neck Can-
cer,8-10 a major challenge has been the development of treat-
ment schedules that integrate RT and chemotherapy and yet 
do not excessively increase total treatment time. The Chris-
tie Hospital in Great Britain evaluated RT and 100mg/m2 of 
single agent methotrexate (MTX) given at the commence-
ment of and after 2 weeks of a 3weeks course of treatment.11 
Most of the 313 patients in this protocol received 50-55Gy 
in 15 or 16 fractions. Mucositis was significantly greater in 
the patients receiving MTX, but there was no difference in 
long term toxicity. The addition of MTX increased local con-
trol from 50 to 70%(p=.02) and survival from 37 to 47% 
(p=.07). The greatest benefit was seen in patients with oro-
pharyngeal primaries which constituted one third of study 
population. Local control rate with RT/MTX was 78% ver-
sus 38% with RT alone (.002) in this patient subset. Survival 
was 25% with RT alone and 50% with RT/MTX (p=.009). 
Browman et al compared RT and continuous infusion 5-FU 
against RT alone in a placebo- controlled randomised trial 
sponsored by the National Cancer Institute of Canada.12 All 
175 patients received 66Gy in 2Gy fractions. 5-FU was giv-
en in a dose of 1,200mg/m2/day for the first 3 days of the 
first and third week of irradiation. Confluent mucositis was 
more frequent in the 5-FU arm than in the placebo arm( 32% 
vs 11%;p=.001) as was weight loss >15% from pre treat-
ment baseline (41% vs 11%;p<.0001). This increased acute 
toxicity did not prolong the delivery of RT in the RT/5-FU 
arm relative to the RT/ placebo arm. The multi-institutional 
French trial, GORTEC 94-01, was performed with patients 
who had stage 3/4 oropharyngeal carcinoma.13,14 Radiothera-
py was given in both arms via conventional 2Gy, once daily 
fractions to a total dose of 70Gy. Patients on the combined 
modality arm also received three cycles of concurrent carbo-

Grade 5-DRT (n = 30) 6-DRT (n = 30)
Skin
0 10 6
1 15 16
2 4 6
3 1 2
Subcutaneous tissue
0 15 10
1 12 14
2 2 5
3 1 1
Mucous membrane
0 6 6
1 7 3
2 15 14
3 2 7

Table-4: Later Radiation Toxicities in both Arms

Radio dermatitis in 6-DRT
Grade of Tox-
icity

1ST 
WK

2ND 
WK

3RD 
WK

4TH 
WK

5TH 

WK
6TH 
WK

Grade 0 26 10 01 00 00 00
Grade 1 04 17 21 12 03 02
Grade 2 00 03 06 16 19 16
Grade 3 00 00 02 02 08 12
Grade 4 00 00 00 00 00 00
Grade 5 00 00 00 00 00 00
Total 30 30 30 30 30 30
Radio dermatitis in 5-DRT
Grade of Tox-
icity

1ST 
WK

2ND 
WK

3RD 

WK
4TH 
WK

5TH 

WK
6TH 
WK

Grade 0 30 28 21 07 02 02
Grade 1 00 02 08 21 15 06
Grade 2 00 00 01 02 12 20
Grade 3 00 00 00 00 01 02
Grade 4 00 00 00 00 00 00
Grade 5 00 00 00 00 00 00
Total 30 30 30 30 30 30
Mucosal Toxicity in 6-DRT
Grade of Tox-
icity

1ST 
WK

2ND 
WK

3RD 

WK
4TH 
WK

5TH 

WK
6TH 
WK

Grade 0 24 02 00 00 00 00
Grade 1 06 22 10 01 00 00
Grade 2 00 05 15 18 11 04
Grade 3 00 01 04 09 18 19
Grade 4 00 00 01 02 01 07
Grade 5 00 00 00 00 00 00
Total 30 30 30 30 30 30
Mucosal Toxicity in 5-DRT
Grade of Tox-
icity

1ST 
WK

2ND 
WK

3RD 

WK
4TH 
WK

5TH 

WK
6TH 
WK

Grade 0 29 28 14 05 00 00
Grade 1 01 01 15 22 11 04
Grade 2 00 01 01 03 17 22
Grade 3 00 00 00 00 02 04
Grade 4 00 00 00 00 00 00
Grade 5 00 00 00 00 00 00
Total 30 30 30 30 30 30

Table-3: Acute Radiation Toxicities in both Arms
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platin (70mg/m2) and continuous infusion 5-FU(600mg/m2/
day x 4days). There was significant improvement in 5-year 
locoregional control (48% vs 25% p=.002), Disease Free 
Survival (27% vs 15% p=.01) and Overall Survival (23% vs 
16%;p=.05) with combined modality treatment. There was 
also significant increase in acute mucositis (grade>2) (39% 
vs 72% (p=.05). The DAHANCA trial tested accelerated ra-
diation of 70Gy / 6weeks against conventional radiation of 
70Gy / 7weeks with 2 Gy per fraction.4 Patient’s assigned 
with conventional radiation – 5DRT were given one daily 
fraction from Monday to Friday. Patient’s assigned accel-
erated radiotherapy – 6DRT were given one fraction daily 
from Monday to Friday, and the sixth fraction was given on 
Saturday or Sunday, or as an extra fraction on weekdays at 
least 6hrs after the first fraction. The percentage of patients 
receiving the planned total dose was more than 97%. There 
was significant difference in median overall treatment times 
{39 days (6DRT) vs 46 days (5DRT)}. The 5- year loco re-
gional control rates were 70% and 60% for the 6DRTand 
5DRT groups, respectively (p=0.0005). This benefit of de-
creased treatment time was mainly observed for primary tu-
mour control (76% vs. 66% for 6DRT and 5DRT respective-
ly, p=0.0001). It was non significant for regional neck node 
control. 6DRT compared with 5DRT also significantly im-
proved the voice preservation among patients with laryngeal 
cancer (80% vs 68%, p=0.007). There was significant im-
provement in Disease specific survival (73% vs 66% for six 
and five fractions, p= 0.01) but not in overall survival. Acute 
radiation toxicities were significantly more with accelerated 
than with conventional radiation, but were transient.
In our study, there was no significant difference in locore-
gional control of head and neck cancer, between convention-
al and accelerated fractionation of patients similar to the To-
ronto randomized trial.15 There are less consistent results of 
randomized trials of accelerated fractionation as accelerated 
treatment is given by different ways.2,4,16 We adopted the con-
cept of pure acceleration using, six instead of five treatment 
days in a week because it has shown to significantly increase 
the locoregional control rate with a trend towards improved 
disease free survival. In our study there was no significant 
difference between accelerated fractionation and conven-
tional fractionation, which is similar to previous findings.17 
On the other hand, when Ang et al18 and Johnson et al16 com-
pared accelerated fractionation with conventional fraction-
ation, they concluded significantly better locoregional con-
trol and survival rates. The improvement in therapeutic gain 
with accelerated fractionated radiation was also confirmed 
by the results of RTOG 9003 trial.1 The patients which were 
treated with accelerated fractionation had significantly better 
locoregional control compared with standard fractionation, 
although the overall survival was not significantly different. 
Similar to other studies, in our study also mucous membrane 
was the most common site of Grade 3 acute reactions.1,2,17,19 
Grade 3 mucosal toxicity was also the most common late side 
effect. Contrary to this, according to RTOG 9003 trial1 the 
pharynx and the salivary gland were the most common sites 
to have Grade 3 late effects. In our study, Grade 2 and lower 
acute reactions of skin and mucous membrane of patients 
in the accelerated fractionation group were not significantly 

different from those in the conventional fractionation group. 
Contrary to it, there was significant acute reaction related 
to mucous membrane in the altered fractionation groups of 
Horiot et al2 and Johnson et al.16 In our study, both acute and 
late Grade 3 and high mucosal reactions were significant-
ly more in the accelerated fractionation group as compared 
to the conventional group. Similarly according to Fu et al1 
and Horiot et al,2 the difference in late mucosal reactions 
between altered fractionation group and conventional frac-
tionation group was also significant. According to Antognoni 
et al,17 accelerated fractionation as compared to conventional 
radiation did not produce any significant reaction in normal 
tissues other than skin and salivary gland which showed 
slightly more mild complications. There is definite improve-
ment in survival when chemotherapy is added concurrently 
with irradiation as compared to radiation alone.20 The severe 
acute normal tissue reactions are increased when more toxic 
concurrent radio chemotherapy protocols and altered frac-
tionated schedules are used, and these become the limita-
tion of the before mentioned treatment modalities.21 With 
the introduction of more conformal and intensity-modulated 
radiation techniques, these acute side effects in normal tis-
sues are minimized. Conformal radiotherapy improves tar-
get coverage and also minimizes the dose to and volume of 
adjacent normal tissues.22 Intensity-modulated radiotherapy 
delivers higher doses per fraction to the target and lower dos-
es per fraction to normal tissues, thus maximizes total doses 
in tumors while spares more of normal tissue resulting in 
increased therapeutic gain.23

We used Cobalt-60 machine for irradiation and this may be 
one of the possible limitations related to our study. The use 
of new, more sophisticated linear accelerator machines may 
produce better results. Small sample size and short follow up 
are also other limitations of our study.

CONCLUSION
In conclusion, there is no significant difference in the thera-
peutic effects of accelerated fractionation schedule as com-
pared to conventional treatment schedule. However, the use 
of conformal radiotherapy in previously untreated head and 
neck squamous cell carcinoma will increase the possibility 
of better outcome.
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A Tertiary Care Centre
Pavan Kumar M1, Swapna. M2, Kavitha K2, Sudhir U3, Sunil H S1, Deepak T S1

ORIGINAL RESEARCH

ABSTRACT

Introduction: Dengue fever is an acute infectious disease 
caused by an arbovirus in the Flavivirus genus. The disease 
manifestations range from a flu like illness known as dengue 
fever (DF) to a severe dengue haemorrhagic fever, dengue 
shock syndrome. Early diagnosis helps in the proper moni-
toring of the disease, admission to hospital, management of 
complications and reducing the case fatality rate. We designed 
a descriptive study of adult dengue infection to describe the 
clinical and biochemical parameters and their role in identify-
ing severe disease.
Material and methods: Our study includes 150 dengue pos-
itive patients. A detailed history, clinical examination, rele-
vant laboratory and radiological investigations were record-
ed. Patients were divided in to three groups DF, DHF, DSS. 
Clinical features and laboratory investigations were compared 
between the groups.
Results: Among 150 patients fever was the major symptom in 
90% followed by Arthralgia (40%), Myalgia (35.6%), Rashes 
(26%), bleeding symptoms (50.6%), Retro-orbital pain (6%). 
Myalgia, abdominal pain, icterus, tachycardia, bradycardia, 
hepatomegaly, Splenomegaly, leucopenia, elevated liver en-
zymes, deranged coagulation profile, raised serum creatinine 
had a significant difference between dengue fever group and 
DHF/DSS group. Mortality was observed to be 4%.
Conclusion: Leucopenia, elevated liver enzymes, thrombocy-
topenia, elevated serum creatinine may help in differentiating 
patients with DHF/DSS. Early diagnosis, prompt observation 
and strategical approach in segregating patients into different 
grades, aggressive treatment can help decrease the mortality 
rate.

Keywords: Dengue fever, Clinical features, Bio-chemical 
profile, Mortality

INTRODUCTION
Over the last few years dengue has become a major inter-
national health problem affecting tropical and subtropical 
regions around the world, especially in urban and peri-urban 
areas. It is the most common Arbovirosis in the world and 
also the most important one in terms of morbidity and mor-
tality.1 The World Health Organization (WHO) estimates that 
more than 2.5 billion people are at risk of dengue infection.2 
Dengue fever is an acute infectious disease caused by an 
Arbovirus in the Flavivirus genus. The disease manifesta-
tions range from a flu like illness known as dengue fever 
(DF) to a severe and at times fatal disease characterized by 
haemorrhage and/or shock, known as dengue haemorrhagic 
fever/dengue shock syndrome (DHF/DSS). There are four 
viral serotypes (DEN-1, DEN-2, DEN-3, and DEN-4). The 
virus transmits from viraemic to susceptible humans mainly 
by bites of the Aedes aegypti and Aedes albopictus mosqui-
to species.3 Epidemiological evidence shows that DHF and 

DSS, the more serious manifestations of the disease, occur 
more frequently on re-infection with a second serotype. The 
co-circulation of multiple serotypes has also been reported 
from many countries.2 The situation in India is reflected by 
the occurrence of major disease outbreaks in India from time 
to time over the last few decades.4,5

In India, there is increased proportion of Dengue cases with 
severe disease. The dengue epidemics in India are cyclical 
and are more frequent, expanding geographically into the 
rural areas and all forms of serotypes are circulating in the 
community. The diagnosis of dengue infection early in the 
course of illness, before development of severe manifes-
tations of the disease, can be challenging. Serologic tests, 
the mainstay of laboratory diagnosis, are unreliable early 
in infection (during the first 3 days after symptom onset) 
and usually require collection of paired acute- and conva-
lescent-phase samples. Polymerase chain reaction (PCR) 
testing, which is more sensitive early in dengue infection6, 
is usually unavailable in the countries with the highest bur-
den of disease, and no rapid diagnostic test is in widespread 
clinical use. Diagnosis, therefore, typically relies on identi-
fication of clinical features consistent with the World Health 
Organization (WHO) case definitions. Early diagnosis helps 
in the proper monitoring of the disease, admission to hos-
pital, management of complications and reducing the case 
fatality rate.7

We designed a descriptive study of adult dengue infection to 
describe the clinical and biochemical parameters and their 
role in identifying severe disease.

MATERIAL AND METHODS
Study population included suspected dengue cases aged 
above 18 yrs admitted in wards and ICU of M.S.Ramaiah 
group of hospitals, Bangalore from February 2009 to August 
2011. Patients with the following complaints – fever, my-
algia, arthralgia, headache, retro orbital pain, rashes whose 
serology showed evidence of dengue disease were included 
in the study. 
A detailed history and physical examination was done at the 
time of admission. Informed consent was taken. Routine 
baseline laboratory investigations like complete blood count, 
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liver function tests, renal function tests, coagulation profile, 
blood and urine cultures, chest X ray in lateral decubitus po-
sition for evidence of pleural effusion, ultrasonography of 
abdomen and pelvis at the time of admission were done. A 
tourniquet test was done at admission and in patients with 
features of shock.
Blood samples for serological evidence of dengue were col-
lected at the time of admission, repeated after 3 or 5 days af-
ter admission in high degree of suspicion. Dengue antibodies 
were demonstrated by a rapid test-Immunochromatographic 
assay for the rapid qualitative detection of IgM and IgG an-
tibodies to dengue virus in human serum, plasma, or whole 
blood. This test device has 3 pre coated lines G(dengue IgG 
line), M(dengue IgM), C(Control line). All the 3 lines are 
not visible before applying the blood sample.If the C and M 
line is visible then the test is positive for IgM antibodies to 
dengue virus.If the C and G line are visible then the test is 
positive for IgG antibodies. If the C, G, and M line are visi-
ble then the test is positive for both IgG and IgM antibodies. 
Platelet counts and hematocrit values were recorded at the 
time of admission and repeated at intervals depending on the 
clinical course. Patients were followed up through the entire 
course of hospitalization until discharge or death.

Case definition of dengue fever
Acute febrile illness with two or more of the following man-
ifestations:
• Headache
• Myalgia
• Arthralgia
• Retro- orbital pain 
• Rashes
• Hemorrhagic manifestations
• Leucopenia
And supportive serology or occurrence at the same location 
and time as other confirmed cases of dengue fever.

Case definition for dengue haemorrhagic fever
The following must all be present
• Fever lasting for 2-7 days
• Heamorrhagic tendencies, evidenced by atleast one of 

the following
• Positive tourniquet test
• Petechiae, ecchymoses,or purpura
• Bleeding from mucosa, gastrointestinal system, in-

jection sites
• Haematemesis or melena

• Thrombocytopenia (100000 cells per mm3 or less)
• Evidence of plasma leakage due to increased vascular 

permeability manifested by atleast one of the following:
• A rise in the haematocrit equal to or greater than 

20% above average for age, sex and population
• A drop in the haematocrit equal to or greater than 

20% of baseline following volume replacement 
therapy

• signs of plasma leakage like pleural effusion, as-
cites and hypoproteinemia

Case Definition of Dengue Shock Syndrome
All the above criteria for DHF should be present, plus the 
evidence of circulatory failure manifested by-

• Rapid and weak pulse
• Narrow pulse pressure (<20mmHg)
• Hypotension for age (Sys Press<80mmHg for <5yrs, 

<90mmHg for>5yrs)
• Cold, clammy skin, restlessness

Patients were divided in to four grades of DHF
GRADE 1- fever accompanied by constitutional symp-

toms and presence of positive tourniquet test, 
thrombocytopenia and no evidence of plasma 
leakage

GRADE 2-  spontaneous bleeding with thrombocytopenia 
and evidence of plasma leakage

GRADE 3-  circulatory failure manifested by a rapid weak 
pulse, narrow pulse pressure, with the pres-
ence of cold clammy skin and restlessness

GRADE 4-  profound shock with no pulse or recordable 
blood pressure.

STATISTICAL ANALYSIS
The data collected was tabulated in excel sheet. All quanti-
tative variables were expressed as mean and standard devi-
ation. Comparisons of continuous variables were performed 
using the Student t test. The x2 test was used to evaluate sta-
tistical differences in categorical variables between groups. 
All statistical analyses were performed using the SPSS sta-
tistical package, version 16.0.0 (SPSS).

RESULTS
A total of 3,500 patients with symptoms consistent with den-
gue were screened, out of which 150 patients were found to 
be positive for dengue fever.
In the study population, Age ranged from 18 years to 75 
years, Mean age = 35+/-12.8. Males constituted 60% of the 
study population, remaining 40% were Females. Among 
150 patients fever was the major symptom in 90% followed 
by Arthralgia in 40%, Myalgia in 35.6%, Rashes in 26%, 
bleeding symptoms in 50.6%, Retro-orbital pain was seen in 
6%. Gastrointestinal symptoms, abdominal pain was seen in 
10%, vomiting in 8% and Diarrhea in 4%. Altered sensorium 
was present in 3 patients, 1 patient had encephalitis and 2 
had acute liver failure.

CLINICAL FEATURES
Majority of patients had high grade fever with temperature 
recordings ranging from 1010F-1040F. Conjunctival con-
gestion was seen in 9.8% of patients. Icterus was clinically 
identified in 10.2% of patients. Rashes were seen in 26% of 
patients, majority of patients had generalized erythematous 
flush which blanches on applying pressure. Around 3% of 
patients had petechial rashes noticed in the tibial aspect of 
lower limbs and flexor aspect of arm and forearm. Majority 
of patients had tachycardia, only 9% had bradycardia which 
was thought to be secondary to myocarditis. Clinically hepa-
tomegaly was identified in 28% of patients, clinical Spleno-
megaly in 20% and ascites in 5%. Postitive tourniquet test 
was seen in 48% patients.

LABORATORY INVESTIGATIONS
40% of patients had leucopenia with WBC count as low as 
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2200. The fall in WBC count was noticed 3-5 days after the 
onset of illness.
Majority of patients had thrombocytopenia less than 50,000. 
Patients were divided into 4 groups according to their 
platelet count. It was found that majority of patients with 
bleeding manifestations had platelet count less than 50,000. 
Drop in platelet count was maximal 5 days after the onset of  
illness.
Bleeding manifestations was seen 76 patients, 30 had pete-
chiae, 10 had bleeding gums, 8 had epistaxis, 10 had hem-
etemesas, 9 had melena, 14 had conjunctival haemorrhage. 
None of the patients had haematuria or intracranial haemor-
rhage. Elevated liver enzymes, serum alanine transaminase 
(ALT) and serum aspartate transaminase (AST) were seen 
118 patients. Majority of patients had 3 fold increase in liver 
enzymes. Predominant elevation was seen in AST compared 
to ALT. Mean ALT elevation was 216+/-184 and AST eleva-
tion was 516+/-264. Deranged prothrombin time was seen 
in 30 patients and deranged APTT was seen in 31 patients. 
Serum creatinine more than 1.5 was seen in 32 patients. 
28.4% of patients were IgM positive, 71.6% were IgM and 
IgG positive. Chest radiography – 60% of patients had evi-
dence of pleural effusion, 10% had bronchopneumonia. Ul-
trasonography of abdomen showed features of gall bladder 
wall thickening in 55% of patients, hepatomegaly in 40%, 
Splenomegaly in 34%, ascites in 60%, nephropathy chang-

Figure-1: Bar diagram showing percentage of patients with differ-
ent platelet count ranges
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Figure-2: Bar diagram showing percentage of patients in different 
grades of DHF/DSS.

Clinical symptoms/
signs

DF(40/150) DHF/DSS(110/150)

Fever 35(23%) 100(66.6%)
Myalgia* 15(10%) 38(25.3%)
Arthralgia 28(18.6%) 32(21.3%)
Rashes 18(12%) 21(14%)
Retro-orbital Pain 3(2%) 6(4%)
Headache 15(10%) 21(14%)
Abdominal pain* 5(3%) 10(6.6%)
Nausea/vomiting 3(2%) 9(6%)
Diarrhoea 2(1.3%) 4(2.6%)
Altered sensorium 0 3(2%)
Conjunctival congestion 4(2.6%) 11(7.3%)
Icterus* 1(0.6%) 14(9.3%)
Tachycardia* 35(23.3%) 63(42.2%)
Bradycardia* 0 13(9%)
Hepatomegaly* 12(8%) 30(20%)
Splenomegaly* 8(5.3%) 22(14.6%)

Laboratory parameters DF DHF/DSS
Leucopenia* 10(6.6%) 50(33.3%)
Raised AST* 20(13.3%) 88(58.6%)
Raised ALT* 18(12%) 78(52%)
Raised PT* 0 30(20%)
Raised PTT* 0 30(20%)
Raised serum creatinine*
(more than 1.5)

2(1.3%) 30(20%)

* These parameters had a significant difference between DHF/
DSS and DF group of patients with a significant p value (less 
than 0.05).

es in 6%. Mortality rate was observed to be 4%. Out of 6 
patients, 3 had sepsis with multi-organ dysfunction, 2 had 
ARDS and 1 had acute liver failure. All patients received 
symptomatic and supportive treatment including IV fluids, 
anti-pyre tics, anti-emetics, and anti-biotics. Blood products 
like platelet transfusions were given to 50% of patients with 
bleeding manifestations and those with platelet count less 
than 50,000. 12 patients required ionotropic/vasopressors 
support and 10 patients required ventilator support. Out of 
150 patients, 40 had classical dengue fever and the remain-
ing 110 met the criteria of DHF/DSS. Out of these 98/150 
(65.3%) patients of dengue virus infection met the criteria 
for DHF and 12/150 (8%) qualified for DSS.
 Further patients were divided in to different grades of DHF 
according to WHO GRADING system. Majority of patients 
met the criteria of grade 2 DHF.

Management of patients in different grades of DHF/DSS
We found that 15% of patients in grade 1, 78.5% in grade 
2, all patients with grade 3 and grade 4 DSS needed ICU 

Observation ICU CARE, Blood 
tranfusion

Death

Grade 1 36(85%) 6(15%) 0
Grade 2 12(21.4%) 44(78.5%) 1(1.7%)
Grade 3 0 7(77.7%) 2(22.2%)
Grade 4 0 0 3(100%)
Table-1: Showing management and mortality rates in different 

grades of DHF.
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care and blood transfusion. Mortality rate was higher in DSS 
group.

DISCUSSION
Dengue is an important emerging disease of the tropical and 
sub-tropical regions. Since the first confirmed case in India 
in 1940, intermittent reports of the epidemic infections have 
been reported. Steady increase in the number of dengue cas-
es over the past few years has been attributed to rapid un-
planned urbanization with unchecked construction activities 
and poor sanitation facilities contributing fertile breeding ar-
eas for mosquitoes, it is also seen that an increase in alertness 
among medical personnel following the epidemics and avail-
ability of diagnostic tools in the hospital have contributed to 
the increased detection of cases.8

The male to female ratio in this study is 1.5:1. The clinical 
profile revealed that fever was the most common presenting 
symptom (90%). Similar studies in and around India also 
substantiated fever as the common presenting symptom.9,10 
Majority of patients had arthralgia, myalgia followed by 
rashes. Reported frequency of rash in dengue ranges from 
50 to 66 %.11 Recently premantra et al demonstrated a rash in 
95% of the patients.12 In our study it was noticed in 26% of 
patients, and majority had generalized erythematous flush. In 
view of this it is suggested that evaluation of rash in patients 
presenting with fever may also help in diagnosis of dengue 
fever.
Abdominal pain, vomiting was noticed in 20% of patients 
which was less compared to other studies. Retro-orbital pain 
which is cardinal feature of dengue fever was not seen signif-
icantly in our patients. The most common bleeding symptom 
was petechiae which was similar to other studies in India.
Leucopenia was noted in 40% of patients out of which 
33.3% was noted in DHF/DSS group. AST and ALT liver 
enzymes were elevated to 3 times the normal in DHF/DSS 
group of patients when compared to DF. Liver injury from 
dengue virus is mediated by its direct infection of hepato-
cytes and kupffer cells.13,14 Recently Luiz et al suggested 
the use of markers such as AST and ALT as parameters to 
evaluate severity in patients with dengue fever. Thus grossly 
elevated liver enzymes are the early predictors for estimating 
the severity of dengue infection.13,22

Pleural effusion in chest radiography and ascites in ultra-
sonography of abdomen served as markers of increased vas-
cular permeability when compared to rise in haematocrit. 
The same was also seen in other studies.15,16,21

The overall case fatality rate in south-east Asian countries is 
less than 1%.17 In our study mortality rate was 4% compara-
ble to the following studies.18,19 High mortality in our study 
could be due to re-infection, infection with virulent serotype, 
late presentation to hospital.
Early diagnosis, appropriate investigations, strict monitoring 
and prompt management can help in reducing mortality in 
dengue haemorrhagic fever.21

CONCLUSION
The results of this study describe the clinical features and 
laboratory investigations in dengue. Leucopenia elevated 
liver enzymes, thrombocytopenia, elevated serum creatinine 

may help in differentiating patients with DHF/DSS. Markers 
of plasma leakage like pleural effusion in chest radiography 
and ascites in ultrasonography of abdomen helps to differen-
tiate patients with DHF/DSS. Early diagnosis, prompt obser-
vation and strategical approach in segregating patients into 
different grades, aggressive treatment can help decrease the 
mortality rate.
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ABSTRACT

Introduction: Non Communicable diseases (NCDs) are the 
leading causes of death globally, killing more people each 
year than all other causes combined. There is an utmost need 
for Non communicable disease control measures in every cor-
ner of the country in view of high and increasing prevalence 
of NCDs in all strata of society. In view of this need an NCD 
clinic was started by the Department of Community medicine 
at CHC Gandhinagar where patients with CAD, hypertension 
and diabetes are registered. They are given appropriate drug 
treatment and advise on prevention and management of their 
disease and risk factors. Objectives of the research were to 
study the self reported compliance of patients to treatment, 
diet and lifestyle habits before and 6 months after registration 
at the clinic and to study the risk factors of NCDs among the 
registered patients. 
Material and Methods: Study variables were recorded form 
the predesigned proforma already used at the NCD clinic for 
recording history, physical examination, risk factors and fol-
low up. 
Results: Nearly all patients were from poor socio-econom-
ic background and were mostly illiterate. 2/3rd were females. 
The compliance to treatment prior to registration was very 
poor with unhealthy diet and lifestyle which significantly im-
proved after frequent follow up. 68.9% had high BMI, 63.8% 
had high waist circumference, 39.6% used tobacco. There was 
17.3% increase in salad intake and 14.6% decrease in Tobac-
co use. Both BMI and waist circumference were correlating 
without any significance difference in hypertensive as well as 
diabetics. 25 ( (21.5%) were found to have clinically evident 
CAD. 
Conclusion: The NCD clinic drastically improved treatment 
compliance and brought about a favourable change in the diet 
and lifestyle of the patients. NCD clinics should be establish 
at the PHC level all over the country

Keywords: Non Communicable diseases (NCDs), PHC

INTRODUCTION
Non Communicable diseases (NCDs) have become an impor-
tant cause of morbidity and mortality worldwide. The mor-
tality due to NCDs has become higher than all other causes 
taken together.1 In 2008, almost two-third of the deaths in the 
world were due to NCDs which mainly includes cardiovas-
cular diseases, diabetes, cancers and chronic lung diseases.1 
Developing countries account for 80% of these deaths2 
NCDs particularly cardiovascular diseases (CVDs) are 
occurring at a younger age because of rapid urbanization. 
Consequently they disrupt the families socially as well as 
financially. They increase the health care cost and cause a 
huge socio-economic burden to the entire nation because 
treatment of these diseases is costly. NCDs are affecting all 
strata of society including the middle class and underpriv-

ileged section which form the majority of the population. 
They have less understanding and knowledge of the meas-
ures to prevent them. They are more exposed to the use of 
tobacco and use of protective foods like fruits, vegetables 
and dry fruits (nuts) is lower among them. They are not able 
to afford the cost of treatment of CVDs and consequently 
have a higher mortality at a relatively younger age compared 
to well to do section of the society. Many families in India 
go below poverty line because of health care cost. NCDs 
have been projected to cause a loss of 237 billion to India 
during 2005 to 2015.3 Several studies conducted in different 
parts of the country have shown high prevalence of diabetes, 
hypertension, obesity and CVDs.4-8 NCDs cause premature 
deaths, exacerbate poverty and adversely affect the national 
economy.9-10

All age groups and all regions are affected by NCDs. NCDs 
are often associated with older age groups, but evidence 
shows that more than 9 million of all deaths attributed to 
non communicable diseases (NCDs) occur before the age of 
60.1 Of these "premature" deaths, 90% occurred in low- and 
middle-income countries. Children, adults and the elderly 
are all vulnerable to the risk factors that contribute to non 
communicable diseases, whether from unhealthy diets, phys-
ical inactivity, exposure to tobacco smoke or the effects of 
the harmful use of alcohol.
There is an utmost need for Non communicable disease con-
trol measures in every corner of the country in view of high 
and increasing prevalence of NCDs in all strata of society. 
Ideally NCD prevention and control programmes must be 
implemented through primary health care.11 NCD clinics if 
started at all levels of health care system particularly at pri-
mary health centres and community health centres can cater 
to the unmet need of underprivileged sections of the socie-
ty for the prevention and management of NCDs. In view of 
this need for prevention and management of non communi-
cable diseases particularly coronary artery disease, diabetes 
and hypertension (which are common and life threatening) 
at the primary health care level with limited resources, an 
NCD clinic was started by the Department of Communi-
ty medicine at CHC Gandhinagar which is also the Rural 
Health and Training centre of Chirayu Medical College. 
The patients with CAD, hypertension and diabetes are reg-

1Associate Professor, 3Assistant Professor, Chirayu Medical Col-
lege, Bhopal, 2Assistant Professor, DY Patil Medical College, Pune, 
India

Corresponding author: Dr Madhav Bansal, 7, Sukhdham, Lak-
hera Pura, Bhopal-462001, India

How to cite this article: Madhav Bansal, Sushil Dalal, Sumit Bha-
radwaj, Anand Rajput. International Journal of Contemporary Med-
ical Research 2016;3 (3):925-928.



Bansal et al. Risk Factors and Compliance in Patients Attending NCD clinic at CHC

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

926

istered at the clinic. They are given appropriate drug treat-
ment and counseled regarding prevention and management 
of their disease and their risk factors. This acts as a primary 
as well as secondary level of prevention. Patients requiring 
investigations and tertiary level management are referred  
appropriately.
This research paper studies the demographic profile and be-
havioural factors of the patients attending the clinic. Based 
on the favourable response of this clinic, this research study 
is expected to encourage the development of such clinics in 
other parts of the country. 
Aim and Objectives of the research were to study the self 
reported compliance of patients to treatment prior to regis-
tration at the clinic and the reasons for non compliance, to 
study the risk factors of NCDs among the registered patients 
and to study the self reported compliance to treatment, diet 
and lifestyle changes as advised at the clinic after 6 months 
of registration.

MATERIAL AND METHODS
A Observational study was conducted from15th January to 
14th February 2015 in Department of Community Medicine 
at its Rural health and Training Centre, Gandhinagar. All the 
patients registered at the NCD clinic run by the Department 
of Community Medicine at its Rural health and Training 
Centre, Gandhinagar were included in the study.
Individuals with diabetes, hypertension and/or history typi-
cal of angina are registered at the clinic. Patients with known 
Coronary artery disease are also registered. Patients with 
other non communicable diseases like low back pain, knee 
osteoarthritis, depression etc were not registered but they 
were given symptomatic treatment and were advised and ex-
plained appropriate neck/back exercises (using charts). They 
were also referred to a higher centre if required. 
Ethical clearance: The study is based on the records of 
NCD clinic run by the department. The data retrieval did not 
involve any personal identifier. Confidentiality of the records 
was strictly maintained. Ethical clearance was obtained from 
the institutional ethical committee.
Data Collection: NCD clinic had a pre-designed proforma 
on which all the information of the patient was recorded. 
Clinical history, physical examination of the patient and 
treatment given was recorded in the proforma. It also con-
tained information on the risk factors of NCDs including an-
thropometric measures. Advise given was also recorded on 
the proforma. On follow up follow up sheets were attached 
to the proforma. The self reported compliance was evaluated 
from the follow up sheets. 
BMI categories used for classification of risk of individ-
uals

Normal   - < 23 kg/m2

Increased Risk  - 23-27.5 kg/m2

High Risk  - > 27.5 kg/m2

According to the WHO expert consultation on BMI in Asian 
populations12, which met in Singapore from July 8–11, 2002, 
the purpose of a BMI cut-off point is to identify, within each 
population, the proportion of people with a high risk of an 
undesirable health state that warrants a public health or clin-

ical intervention. On the basis of the available data in Asia, 
the WHO expert consultation concluded that Asians gener-
ally have a higher percentage of body fat than white people 
of the same age, sex, and BMI. It It has been seen that Asian 
people have higher risk of type 2 diabetes and cardiovascular 
diseases even below the existing WHO BMI cut-off point of 
25 kg/m2 compared to their western counterparts. For Asians 
therefore public health action is required at lower BMI i.e 23 
kg/m2 Therefore, according to the WHO expert consultation 
individual is at increased risk if BMI is greater than 23 kg/
m2 and at high risk if BMI is greater than 27.5 kg/m2 The 
suggested categories as per the WHO expert consultation are 
as follows: less than 18·5 kg/m2 underweight; 18·5–23 kg/m2 
increasing but acceptable risk; 23–27·5 kg/m2 increased risk; 
and 27·5 kg/m2 or higher high risk12

STATISTICAL ANALYSIS
The data from the OPD cards was recorded in the MS excel 
sheet and the required tabulation and analysis was done. 

RESULTS
The NCD clinic runs in RHTC of Chirayu Medical college. 
This RHTC is functioning as part of a government CHC 
where medicines are available free of cost. The patients vis-
iting the centre are from poor socio-economic background. 
Proportion of female patients is higher at the centre including 
the NCD clinic. As per the prevailing social scenario major-
ity of these females are probably the neglected members of 
the family who in case of any illness are left with no options 
other than to visit a government centre where they can avail 
free consultation and medicines. 

Education and Occupation
75% patients were illiterate, the proportion being higher in 
females. As far as occupation is concerned most of the fe-
males which constituted three-fourth of the study population 
were housewives. Others were in a variety of occupations 
without any predominance in any particular occupation.

Tobacco chewing/Smoking
Out of 31 male patients 22 (71%) were using tobacco. This 
figure was 24 (28%) among 85 females. Taken together 
(male and female combined) 39.6% used tobacco in some or 
the other form. Nearly three-fourth of the patients were fe-
males who have lower rate of tobacco use in general. There-
fore the combined proportion of patients with tobacco use 
would have been otherwise higher if both sexes had equal 
representation in the study population.

Risk factors in CAD/Angina patients
All patients with CAD had one or more of the major risk 
factors. There was not a single patient who did not have any 
of the risk factor. Among the 25 patients with CAD 16 (64%) 
had BMI > 23, 15 (60%) were diabetic, 14 (56%) were hy-
pertensive and 9 (36%) were using tobacco in some or the 
other form. 
Stress was the most common risk factor being present in 20 
(80%) patients. Stress was assessed based on the patient’s 
perception. It was correlated with socioeconomic problems 
like poverty, unemployment, lack of support from children/
husband, loss of family member, poor interpersonal relations 
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within the family etc. It was not based on a structured ques-
tionnaire/tool.

Compliance to treatment
Before Registration: Compliance was poor in all patients. 
Patinets were coming irregularly and often coming when 
they had some health problem related to or unrelated to 
NCDs.
Reasons for non compliance: In majority of the cases rea-
son for non compliance was lack of awareness of the pa-
tients about the importance of regular treatment. They were 
not aware about the complications of diabetes and hyperten-
sion. Other reasons were related to the services of the health 
facility like lack of attention by the doctors, non availability 
of drugs etc. Patients were given drugs for a short duration 
for NCDs which need lifelong treatment because of which 
frequent visits were required to take the drugs. 
After Registration: 71 (61.2%) were regularly ( At least 
once in 15 days) coming for follow up and were regularly 
taking treatment. 
Though awareness or increase in knowledge is not evaluated 
in the study, during the consultation and discussion with pa-
tient by the treating physician it was seen that there was rise 
in awareness among patients about the long term complica-
tions of diabetes, hypertension and unhealthy diet and addic-
tions. There was also rise in awareness about the importance 
of regular treatment and measures to control and prevent the 
complications.

DISCUSSION
Coronary artery disease is largely subclinical until late stag-
es. Consequently there is underreporting of CAD in all ob-
servational studies. The true proportion of CAD cases in the 
study population is bound to be higher. Therefore the pro-
portion of CAD/angina (Table 1) in this study should not be 
taken as the true proportion of CAD in the study subjects.
ECG has low sensitivity and specificity for detecting CAD. 
In a study conducted in Kermen, Iran to access the diagnostic 
performance of ECG in detecting significant CAD sensitiv-
ity of ECG for CAD diagnosis ranged between 25.8% and 
37.3% and its specificity ranged from 79.0% to 79.9%13

Almost two-third of the patients had anthropometric meas-
ures beyond the normal range. 68.9% had high BMI (Table 
2), 63.8% had high waist circumference (Table 3) amounting 
to increased or high risk.
Most previous studies have used a cut off 25 kg/m2 for BMI. 
In a study conducted in adult population in western India 19% 
of men and 30% of women were overweight (BMI≥25kg/
m2).14 In the NCD risk factor survey conducted by ICMR in 
2007-08, 20% respondents in the age group of 15-64 years 
in urban Madhya Pradesh had high BMI (25 kg/m2).15 The 
mean waist circumference in the same study was 74 cms and 
67 cms for males and females respectively15

In contrast to general population above patients with CAD 
have higher odds of having high BMI and waist circumfer-
ence as was seen in a study conducted at AFMC, Pune.16 The 
Framingham heart study consistently showed that obesity 
is associated with increased risk of cardiovascular diseas-
es (CVDs).17 Much higher proportion of patients have high 

BMI and waist circumference in the present study because 
these patients are high risk groups who already have the con-
sequences of high BMI. 
BMI and waist circumference were both higher than normal 
in nearly similar proportion (59-65%) in hypertension and 
as well as diabetes (Table 4). In other words both BMI and 
waist circumference were correlating without any signifi-
cance difference in hypertensive as well as diabetics in the 
this study. 
Researchers from the Medical Research Council (MRC) Ep-
idemiology Unit, UK, reported in PLoS Medicine that waist 
circumference is strongly associated with type 2 diabetes ir-
respective of BMI. In a meta-analysis based on published 
studies from 1966 to 2004 BMI and waist circumference 
showed similar correlation with diabetes18

Many patients who were coming for regular follow up 
showed good compliance to advice on diet and tobacco ces-

NCD Male  
 (n=31) (%)

Female 
(n=85) (%)

Total 
(n=116) (%)

Hypertension 19 (61.3) 58 (68.2) 77 (66.4)
Diabetes 17 (54.8) 45 (52.9) 72 (62.1)
CAD/Angina* 3 (9.6) 22 (25.8) 25 (21.5)
* Based on old reports/ECG/history of classical angina

Table-1: NCDs registered at the clinic

BMI* Male Female Total
Normal (< 23 kg/m2) 16 20 36
Increased Risk (23-
27.5)

11 43 54

High Risk (> 27.5) 4 22 26
* According to the WHO expert consultation on BMI in Asian 
populations12

Table-2: Body Mass Index of the patients

Male Female Total
Normal (< 80 cms for 
women and < 90 cms 
for men)

20 22 42

Increased 11 63 74
31 85 116

Table-3: Waist Circumference of patients

BMI > 23.5 
(%)

Waist cir-
cumference > 
normal for sex 

(%)
Diabetes (n=72) 44 (61.1) 47 (65.3)
Hypertension (n=77) 46 (59.7) 48 (62.3)
Table-4: Comparison of BMI and waist circumference in Hy-

pertensives and Diabetics

Before 
Registration 

(%)

After 6 
months of 

registration 
(%)

Taking salad 3 (2.5) 23 (19.8)
Smoking/tobacco chewing 46 (39.6) 29 (25)
Table-5: Compliance to advice on diet and tobacco cessation
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sation. Many brought about a change in their diet and to-
bacco use with 17.3% increase in individuals who started 
taking salad and 14.6% decrease in Tobacco use (Table 5). 
Even though many patients did not quit smoking and tobacco 
chewing, the frequency was reduced in all patients who were 
regularly coming for follow up. However, Patients who are 
regularly coming for follow up are different from patients 
who are not coming regularly and are more likely to comply 
with the diet and lifestyle advise. Main reason for poor com-
pliance encountered during interaction with patients in the 
OPD was lack of information about the need and importance 
of regular treatment and diet and lifestyle modification. Oth-
er reasons were long waiting time, lack of interest of physi-
cians in treating NCDs and non availability of drugs. Lack 
of information was also cited as one of the main reasons for 
non adherence to diet and lifestyle modification in type 2 
diabetic patients attending diabetes clinic in a public health 
facility in Botswana.19

CONCLUSION
There was a good response to the NCD clinic. After reg-
istration at the clinic many patients (61.2%) started taking 
treatment regularly. The risk factors among the patients were 
very common. There was not a single patient without any 
risk factor. Regular advise by the treating physician at the 
NCD clinic can bring about a desirable change in the com-
pliance to drugs, diet and lifestyle changes in the population 
attending the clinic.
Such NCD clinics are therefore likely to have a great impact 
on the control and progression of NCDs in the long run if 
a large proportion of the population particularly the under-
privileged section of the society is covered by these clinics. 
This will bring down the socio-economic burden of NCDs. 
In view of the increasing prevalence of NCDs more so at a 
younger age, NCD clinics at every health facility is the need 
of the hour. They will fulfill the unmet need of the underpriv-
ileged section of the society for prevention and management 
of NCDs.
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