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ABSTRACT

Introduction: Appendicitis is the most common cause 
of surgical abdomen in all age groups with a lifetime risk 
of 6%. The role of laparoscopic appendicectomy remains 
controversial as many researchers have suggested that 
overall morbidity is primarily a function of the degree of the 
appendicitis rather than the operative approach. The present 
study was designed to compare the outcome of laparoscopic 
appendicectomy versus open appendicectomy in a tertiary 
care hospital.
Material and methods: This was a randomized controlled 
study on 100 cases of acute appendicitis operated in 
Rohilkhand Medical College, Bareilly in a period of one year. 
The patients were randomly assigned to two groups of 50 each 
operated by open and three port laparoscopic surgery.
Results: Abdominal pain (100%) was the commonest 
presenting complaint. Retrocaecal anatomical position (76% 
in open, 70% in lap. appendicectomy) of the appendix was 
the commonest operative finding. Wound infection rate (8%) 
was insignificantly higher in open appendicectomy. There 
was significantly less operative time, postoperative pain 
better cosmesis and early return to normal daily activity in 
laparoscopic as compared to open appendicectomy.
Conclusion: Laparoscopic appendicectomy is better as 
compared to open appendicectomy in terms of post-operative 
complications, post-operative pain, hospital stay, early return 
to normal activity, and subjective cosmesis.

Keywords: Acute appendicitis, Laparoscopic 
Appendicectomy, Open Appendicectomy.

INTRODUCTION
Appendicitis is the most common cause of surgical abdomen 
in all age groups with a lifetime risk of 6% with the peak 
incidence being in the second and third decades of life.1

Open appendicectomy, first described in 1894 by McBurney, 
performed through the right lower quadrant muscle splitting 
incision has for long been applied as the gold standard 
procedure. This procedure has mainly remained unchanged 
for about 100 years due to its favorable efficacy and safety.2

In 1983, Kurt Semm, a German gynaecologist, was the 
first to use the laparoscopic technique for appendicectomy. 
Laparoscopy has the advantages of minimal incision, a 
better view of the peritoneal cavity, and safe exploration.3 
The feasibility and validity of the laparoscopic approach in 
complicated appendicitis cases remain controversial, as it is 
associated with an increased incidence of intra-abdominal 
collection, but several other trials have statistically found 
that the laparoscopic approach is associated with fewer 
postoperative complications.4

The role of laparoscopic appendicectomy remains 
controversial as many researchers have suggested that 
overall morbidity is primarily a function of the degree of 
the appendicitis rather than the operative approach. Though 
several independent studies and meta-analysis comparing 
the procedures have been done, but the final word has not 
been said as yet.5

The present study was designed to compare the outcome of 
laparoscopic appendicectomy versus open appendicectomy 
in a tertiary care hospital.

MATERIAL AND METHODS
The present study was carried out in department of general 
surgery at Rohilkhand Medical College and Hospital, 
Bareilly, Uttar Pradesh to compare the advantages and 
disadvantages of open and laparoscopic appendicectomy in 
general practice.
It was a randomized control study over a period of one year. 
100 patients who consented and fulfilled the inclusion criteria 
of the study were included in the study and subdivided into 
two groups of 50 each.

Group A: 50 patient’s undergoing open appendicectomy.

Group B: 50 patient’s undergoing laparoscopic 
appendicectomy.
Computer generated random numbers from ‘random.org 
’were used for randomization.

Exclusion criteria: Patient’s not giving consent, patient’s 
with severe comorbid conditions, appendicular mass, 
appendicular perforation, appendicular abscess, and 
pregnancy.
Informed consent was obtained from all the participants. 
Ethical approval for the study was obtained from the 
Institutional Ethical Committee.
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All participants were explained about the objectives of the 
study and an informed written consent was obtained. Face-
to-face interviews, history and physical examination were 
conducted. The purpose, benefits, risks, anonymity and 
confidentiality of the study was clearly explained to the 
patients. Data was entered in specially prepared proformas 
for this purpose.

STATISTICAL ANALYSIS
The results were presented in frequencies, percentages and 
mean±SD. The Chi-square test was used to compare the 
categorical variables. The unpaired t-test was used to compare 
continuous variables between the groups. A p-value<0.05 
was considered significant. All data analysis was carried out 
on the SPSS version 16.0 (Chicago, Inc., USA).

RESULTS
Abdominal pain was the presenting complaint amongst all the 
patients in both the groups. Vomiting was seen in 78% patients 
of Open and in 68% of Laparoscopic appendicectomy. There 
was no significant (p>0.05) difference in the presenting 
symptoms between the groups.(Fig. 1)
Retrocaecal anatomical position of the appendix was the 
commonest amongst majority of patients in both Open (76%) 
and laparoscopic appendicectomy (70%). 
Operation time was significantly (p=0.001) higher amongst 
patients of Open appendicectomy (48.98±8.91 minutes) than 
Lap appendicectomy (39.88±7.69 minutes). (Table-1)
Post-operative pain was significantly (p=0.001) higher 
amongst patients of Open appendicectomy than Lap 
appendicectomy at <12 and >24 hours.(Table-2)
Wound infection was the most common post-operative 

Groups (n=100) Operation time in minutes
(Mean±SD)

Open appendicectomy (n=50) 48.98±8.91
Lap appendicectomy (n=50) 39.88±7.69
p-value1 0.001*
1Unpaired t-test, *Significant

Table-1: Comparison of operative time between the groups

Groups (n=100) Pain score (VAS)
<12 hours >24 hours

Open appendicectomy (n=50) 7.22±1.37 6.28±1.24
Lap appendicectomy (n=50) 5.70±1.64 4.48±1.29
p-value1 0.001* 0.001*
1Unpaired t-test, *Significant
Table-2: Assessment of post-operative pain according to Visu-

al analogue scale between the groups

Groups (n=100) Cosmesis (Mean±SD)
Open appendicectomy (n=50) 1.66±0.84
Lap appendicectomy (n=50) 1.30±0.50
p-value1 0.01*
1Unpaired t-test, *Significant
Table-3: Comparison of cosmesis according to modified Hol-

lander scale between the groups
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Figure-1: Comparison of presenting symptoms between the groups

Figure-2: Comparison of post-operative complications between 
the groups

Figure-3: Comparison of return to daily normal activities between 
the groups

complication in both Open (14%) and Lap appendicectomy 
(8%). There was no significant (p>0.05) difference in post-
operative complications between the groups.(Fig. 2)
Cosmesis as per the modified Hollander scale was significantly 
(p=0.01) better in Lap appendicectomy (1.30±0.50) than 
Open appendicectomy (1.66±0.84).(Table-3)
The mean duration of hospital stay of patients of Open 
appendicectomy and Lap appendicectomy was 3.60±0.85 
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and 3.80±0.78 days respectively. There was no significant 
(p>0.05) difference in duration of stay between the groups. 
Return to normal activity was significantly (p=0.002) delayed 
amongst patients of Open appendicectomy (8.10±2.55) than 
Lap appendicectomy (6.78±1.31).(Fig. 3)

DISCUSSION
Laparoscopic appendicectomy is a new procedure as 
compared to laparoscopic cholecystectomy. Unlike 
laparoscopic cholecystectomy, laparoscopic appendicectomy 
has not been universally accepted as the "Gold standard" 
because of controversy regarding exact benefits.6

The most common symptom of appendicitis was abdominal 
pain in both the groups. Vomiting was seen in 78% patients of 
open and in 68% of Lap appendicectomy. Mehta et al (2017)7 
reported that abdominal pain was the presenting feature in all 
the patients in both the groups and vomiting was present in 
64% of Open and 80% of Lap appendicectomy.
In the present study, retrocaecal anatomical position was the 
most common amongst majority of patients in both open 
appendicectomy (76%) and Lap appendicectomy (70%). This 
finding is almost in agreement with the study by Shrivastava 
et al (2019)8 in which the most commonly diagnosed 
position of appendix in both groups was retrocaecal (open 
appendicectomy=67.5%, LA=60%).
Operation time was significantly (p=0.001) higher among 
patients of Open appendicectomy (48.98±8.91 minutes) than 
Lap appendicectomy (39.88±7.69 minutes) in the present 
study. The operation time in this study was also in agreement 
with the study by Nazir et al (2019)9 in which the mean 
operating time for laparoscopic appendicectomy and open 
appendicectomy was 46.98 ± 2.99 minutes and 53.02 ± 2.88 
minutes respectively (p<0.001).
In this study, post-operative pain according to visual 
analogue scale was significantly (p=0.001) higher amongst 
patients of Open appendicectomy than Lap appendicectomy 
at <12 and >24 hours. Pradhan et al (2015)10 found that the 
mean comparison of postoperative pain by visual analogue 
scale, was significantly low in laparoscopic appendicectomy, 
compared with Open appendicectomy, 24 hours after surgery 
which is similar to our study.
In the present study, wound infection as a post-operative 
complication was the most common in both open 
appendicectomy (08%) and Lap appendicectomy (4%) 
which is similar to the study conducted by Simkhada et al 
(2018)11 who reported that there were 12 (10.9%) wound 
infection cases in Open appendicectomy group and 3 (3.3%) 
cases in laparoscopic appendicectomy group.
In this study, cosmesis was significantly (p=0.01) higher 
among patients of Lap appendicectomy (1.30±0.50) than 
Open appendicectomy(1.66±0.84) representing better 
cosmetic results in laparoscopic appendicectomy than open 
appendicectomy which is similar to the study conducted 
by Patel et al (2018)12 who reported that laparoscopic 
appendicectomy had better subjective cosmesis as compared 
to open appendicectomy.
In this study, the mean duration of stay of patients of Open 

appendicectomy and Lap appendicectomy was 3.60±0.85 and 
3.80±0.78 days respectively. This finding was in agreement 
with the study by Shrivastava et al (2019)8 in which mean 
post-operative stay in laparoscopic appendicectomy group 
was 3.2±0.34 days and in Open appendicectomy group was 
2.3±0.24 days.
In the present study, return to normal activity required a 
significantly (p=0.002) higher time in patients of Open 
appendicectomy (8.10±2.55 days) as compared to Lap 
appendicectomy (6.78±1.31 days). This finding is also 
supported by various other studies (Nana et al, 2007; Richard 
et al, 1994; Namir et al, 2005).13-15

CONCLUSION
Overall, we observed that Laparoscopic appendicectomy is 
better as compared to open appendicectomy in relation to 
post-operative pain, post-operative hospital stay, early return 
to normal activity, diagnosis of additional pathologies and 
subjective cosmesis.

REFERENCES
1.	 Kurtz RJ, Heimann TM. Comparison of open and 

laparoscopic treatment of acute appendicitis. Am J Surg 
2001; 182:211-4.

2.	 Guller U, Hervey S, et al. Laparoscopic Versus Open 
Appendicectomy: outcomes comparison based on a 
large administrative database. Annals of Surgery. 2004; 
239:43- 52.

3.	 Mohamed AA, Mahran KM: Laparoscopic 
appendectomy in complicated appendicitis: is it safe?. 
J Minim Access Surg. 2013, 9:55-8.

4.	 Tiwari MM, Reynoso JF, Tsang AW, Oleynikov D: 
Comparison of outcomes of laparoscopic and open 
appendectomy in management of uncomplicated and 
complicated appendicitis. Ann Surg. 2011, 254:927-32.

5.	 Sain AH. Laparoscopic cholecystectomy is the current 
“gold standard” for the treatment of gallstone disease. 
Ann Surg 1996;224:689-90

6.	 David RF, Arden M, Thomas K, Patchen D. Has 
Misdiagnosis of Appendicitis Decreased Over Time? 
JAMA. 2001;1748-53.

7.	 Mehta T, Nerlekar H.V. Open versus Laparoscopic 
Appendicectomy- A Comparative Study. 2017;5;15795-
808

8.	 Shrivastava A, Jain A, Jain R. Laparoscopic versus 
conventional open appendicectomy: a prospective 
comparative analytical study in a tertiary care set up. Int 
J Res Med Sci 2019;7:2536-41.

9.	 Nazir A, Farooqi S, Chaudhary N A, et al. Comparison of 
Open Appendectomy and Laparoscopic Appendectomy 
in Perforated Appendicitis. Cureus. 2019; 11:1-8.

10.	 Pradhan S, Shakya YR, Batajoo H, Malla B, Joshi 
HN, Thapa LB, Makaju RK. Laparoscopic versus 
open appendectomy: a prospective comparative study. 
Journal of Society of Surgeons of Nepal. 2015;18:29-
32.

11.	 Simkhada G., Koirala K., Mukhia R. A Comparison of 
Laparoscopic Versus Open Appendectomy for Acute 
Appendicitis. International Journal of Therapeutic 
Applications 2018; 82-4.



Dwivedy, et al.	 Open Versus Laparoscopic Appendicectomy

B13International Journal of Contemporary Medical Research 	 Section: Surgery 
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 98.46 |	 Volume 7 | Issue 3 | March 2020

12.	 Patel VK, Sharma S, Gaharwar APS, Gupta R. 
A Comparative Study Between Laparoscopic 
Appendectomy and Conventional Open Appendectomy. 
IJSS Journal of Surgery 2018;4:20-5.

13.	 Nana AM, Ouandji CN, Simoens C, Smets D, Mendes 
da Costa P. Laparoscopic appendectomies: results of a 
monocentric prospective and non-randomized study. 
Hepatogastroenterology. 2007; 54:1146-52.

14.	 Richard CF, John WR, Richard ES, Samuel KS, John 
CH, Randall WS, Monford DC, Blake H. A prospective 
Randomized trial Comparing Open Versus Laparoscopic 
Appendectomy. Ann Surg. 1994; 219:725-31.

15.	 Namir K, Rodney JM, ShirinT, Anna G, Rahila 
E. Laparoscopic versus Open Appendectomy A 
Prospective Randomized Double-Blind Study. Ann 
Surg. 2005; 242:439-50.

Source of Support: Nil; Conflict of Interest: None

Submitted: 03-02-2020; Accepted: 24-02-2020; Published: 27-03-2020


