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ABSTRACT

Introduction: Diagnostic cytology is the science of 
interpretation of cells that are exfoliated from the epithelial 
surfaces or removed from various tissues. The aim of this 
study was to assess the utility of cell block in increasing the 
cytodiagnosis of fine needle aspirates of head and neck lesions 
and to apply immunohistochemical markers on cell blocks. 
Material and methods: Total sample of 50 patients of head 
and neck lesions were received in the Department of Pathology, 
after approval from the Institutional Ethics Committee. 
Informed consent of the patient was taken. Relevant history of 
the patient was taken as per the written proforma. Patients of 
all age group presenting with head and neck lesions underwent 
FNAC and histopathological examination was included in the 
study.
Results: Thus FNAC served better than cell block in 
determining the cellularity (kappa κ – statistic = -0.04, P 
0.0002) while on morphological preservation grounds,superior 
nuclear and cytoplasmic characteristics were observed in cell 
block in comparision to FNAC (κ – statistic= -0.08).Overall 
Sensitivity and positive predictive value of cell block method 
with imunohistochemistry (96% and 100% respectively) 
proved to be better as compared to FNAC alone (88.8% and 
95.65%).
Conclusion: The diagnostic value of a Cell Block technique 
with immunohistochemistry is found to be superior to FNAC 
smears for the diagnosis of benign and malignat lesions 
of head and neck region. Taking into consideration the 
advantages of Cell Block method an excellent complementary 
tool for improving cytodiagnosis, we can recommend that cell 
blocks preprations should be routine practice so as to augment 
the information that is obtained solely from FNAC smear 
cytology.
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INTRODUCTION
Diagnostic cytology is the science of interpretation of cells 
that are exfoliated from the epithelial surfaces or removed 
from various tissues. The advantages are it is non-invasive, 
simple and helps in faster reporting and is relatively 
inexpensive. The accurate identification of cells as either 
malignant or reactive mesothelial cells is a diagnostic problem 
in conventional cytological smears. The main challenge to a 
cytopathologist in the present era of personalized treatment 
is to be able to devise techniques that can provide more 
information with less tissue available.1

FNAC is a simple, relatively safe, minimally painful, rapid 
and nonoperative procedure which has proven to show high 

sensitivity and specificity in various lesions. Still some 
drawbacks are encountered due to cellular overlapping, 
delaying artifact, suboptimal processing, preparatory 
cytotechnique and most important its usually seen in various 
studies that the cytological examination of fluids by means 
of smears, however carefully prepared, leaves behind a large 
residue that is not further investigated but that might contain 
valuable diagnostic material. This residual material can be 
very useful in increasing diagnostic yield by the cell block 
method.2

The cell block (CB) technique is one of the oldest and 
complementary methods for the evaluation of body cavity 
fluids, Cell block technique is a mini formalin-fixed paraffin-
embedded (FFPE) biopsy obtained from fine-needle aspirate 
or fluid sediment.3 Preservation of cytological material 
in the cell block for IHC and molecular studies adds to 
its diagnostic accuracy and enables long-term archiving 
for future analyses.4,5 The aim of this study was to assess 
the utility of cell block in increasing the cytodiagnosis of 
fine needle aspirates of head and neck lesions and to apply 
immunohistochemical markers on cell  blocks. 

MATERIAL AND METHODS
The present study was conducted in 50 patients of head and 
neck lesions including oral cavity received in the Department 
of Pathology, after approval from the Institutional Ethics 
Committee. Informed consent of the patient was taken. 
The samples included were: Smears prepared from FNAC, 
Sections prepared from biopsied material and Cell blocks 
prepared from FNAC material. After this, cell blocks of 
selected cases were subjected to immunohistochemical 
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staining using PAN-CK, LCA, Vimentin and  
S-100.
The scoring criteria was used according to that described 
by Bhatia P et al. for grading on basis of cellularity of the 
slide, score 0,+1,+2,+3 were used which were interpreted as 
no cells, low (<10%), moderate (10-50%), and high (>50%) 
respectively.6

RESULTS
As per distribution of sample, out of total 50 samples 
majority i.e 42% were received from thyroid lesions, while 
other sites in descending order were: both salivary gland and 
lymphnodes 22%, lateral border of tongue 12% and least 
was lip 2%. Age and Gender distribution in the present study 
shows that maximum number of study subjects fall under 
41-50 years and 51-60 years with equal frequency (28%), 
with male predominance (54%) and Male: Female Ratio as:  
1.2:1.
When both the methods were compared on grounds of 
morphological preservation it was seen that with FNAC 
morphological preservation was well preserved in 86% 
of the samples in comparison to 96% cases of Cell block 
technique. kappa statistic value showed that superior nuclear 
and cytoplasmic characteristics were observed in cell block 
in comparision to FNAC (κ – statistic= -0.08)(Table-1). 
Fnac diagnosis of various tissue sample shown graphically 

%Age 95% CI
Senstivity 96% 79.65% to 99.90%
Specificity 100% 81.47% to 100.00%
Positive predictive value 100% -
Negative predictive value 94.74% 72.51% to 99.19%
Accuracy 97.67% 87.71% to 99.94%

Table-1: Senstivity and specificity of cell block with immu-
nohistchemistry to diagnose between benign and malignant 

lesions

Statistical analysis FNAC Cell block with IHC
Senstivity 88.8% 96%
Positive predictive value 95.65% 100%
Accuracy 92% 97.67%

Table-2: Comparision of sensitivity and positive predictive 
value of both methods

Figure-1: Diagnosis of tissues according to fnac in the study sample

Figure-2: Diagnosis of tissues according to cell block in the study 
sample

Figure-3: A. Middle aged male presentedwith swelling at angle of 
mandible,below ear lobe; B. Microphotograph showing abundant 
chondromyxoid matrix admixed with ductal and mesenchymal 
cells in the fnac smears of pleomorphic adenoma (H&E, x100); C. 
Microphotograph showing clusters of oval to spindled cells with the 
background of chondromyxoid matrix in the cell block preparation 
of pleomorphic adenoma (H&E, x100); D. Microphotograph 
showing clusters of oval to spindled cells with the background of 
chondromyxoid matrix in the cell block preparation of pleomorphic 
adenoma (H&E, x400); E. Microphotograph of histopathology of 
pleomorphic adenoma (H&E, x100)

in figure-1.
IHC was applied on malignant / suspicious of malignancy 
cases in the present study. Results of IHC staining on cell 
block showed that all 25 cases of cell blocks showed positive 
staining with the IHC markers used in the study namely PAN 
CK, LCA and tnegative staining with Vimentin and S-100. 
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Figure-4: A. Middle aged female presenting with aneck mass 
slightly right lateral of the midline; B. Microphotograph of fnac 
smear of non-hodgkins lymphoma showing population of large 
lymphoid cell.(giemsa,x400); C. Microphotograph of cell block 
of non-hogdkins lymphoma.(H&E,x100); D. Microphotograph 
showing lca positivity in the cell block of non-hogdkins lymphoma.
(H&E,x400); E. Microphotograph of tissue section of non-hogdkins 
lymphoma showing proliferation of atypical lymphoid population.
(H&E,x400) 

Figure-5: A. Middle aged female presented with thyroid swelling; 
B. Microphotograph fnac smear showing cluster of thyroid follicle 
cells.(H&E,x400); C. Microphotograph of cell block showing 
thyroid follicle cells (H&E,x100); D. Microphotograph of tissue 
section of follicular carcinoma showing focus of capsular invasion.
(H&E,x100)

Figure-6: A. Elderly male presenting with multiple cervical 
swellings; B. Microphotograph of fnac smears of scc showing 
clusters of atypical epithelial cells. (giemsa, x400); C. 
Microphotograph of cell block preparation SCC showing atypical 
cells with abundant cytoplasm.(H&E, x400); D. Microphotograph 
of IHC preparation of cell block showing cytoplasmic positivity 
of pan-ck.(H&E,x400); E. Microphotograph of IHC preparation of 
cell block showing cytoplasmic positivity of pan-ck.(H&E,x100); 
F. Microphotograph of IHC of cell block showing negative staining 
for lca marker in a case of scc(H&E,x100); G. Microphotograph 
of IHC of cell block showing negative staining for vimentin 
marker in a case of scc(H&E,x100); H. Microphotograph of IHC 
of cell block showing negative staining for s-100 marker in a 
case of scc(H&E,x100); I. Microphotograph of histopathology of 
squamous cell carcinoma showing nest of atypical squamous cells 
with evidence of keratin pearls.(H&E,x100) 

23 cases out of 25 cell blocks were positive for PAN CK 
immunostaining, which were categorized as: 16 cases of 
Squamous cell carcinoma, 2 cases of Papillary carcinoma 
of thyroid, 4 of Follicular carcinoma, and 1 of Hurthel cell 
carcinoma. While all these cases were negative with other 
immunohistochemcal markers used. With LCA only 2 out of 
25 cases of non hodgkins lymphoma cell blocks were positive 

while they were negative for other immunohistochemcal 
markers used. Both vimentin and S-100 showed no case of 
positive staining on cell block.
Overall, Cell block method along with IHCon comparison to 
histopathological diagnosis,showed correlation concordance 
in 97.6% cases with 96% sensitivity in diagnosing malignant 
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Figure-7: A. Ulcer right lateral border of tongue with heaped up 
edges; B. Microphotograph of fnac smear of squamous cell carcinoma 
showing atypical squamous with abundant cytoplasm, nuclear 
pleomorphism.(H&E,x400); C. Microphotograph of cell block 
of squamous cell carcinoma .(H&E,x100); D. Microphotograph 
of cell block of squamous cell carcinoma showing cytoplasmic 
positivity for pan-ck immunohistochemical staining.(H&E,x100); 
E. Microphotograph of cell block of squamous cell carcinoma 
showing cytoplasmic positivity for pan-ck immunohistochemical 
staining.(H&E,x400); F. Microphotograph of histopathology of 
squamous cell carcinoma showing nest of atypical squamous cells 
with evidence keartin pearls.(H&E,x100)

Figure-8: A. Young female presenting with prominent thyroid 
nodule; B. Microphotograph of fnac smears of papillary carcinoma 
thyroid showing prominent papillae formation.(H&E,x100); 
C. Microphotograph of fnac smear of papillary carcinoma 
thyroid showing thyroid follicle cells with prominent nuclear 
membrane,prominent nucleoli and nuclear grooving in few cells, 
“orphan annie eye nuclei”.(H&E,x400); D. Microphotograph 
of cell block of papillary carcinoma thyroid.(H&E,x400); E. 
Microphotograph of histopathology of papillary carcinoma thyroid 
showing prominent papillae formation with fibrovascular core

lesions within the study sample. Cell block diagnosis of the 
tissue shown graphically in figure 2.
Further, On correlating FNAC diagnosis with Cell block 
confirmed by immunohistochemistry, it was observed that 
6 cases of colloid goiter and 1 of adenomatous goiter were 
unable to diagnose on cell block due to low cellularity. 
Colloid material could only be diagnosed in FNAC. It was 
observed that all 5 cases of Multinodular goiter and 2 cases 
of follicular adenoma were consistent in both investigations. 
3out of 4 cases of follicular carcinomas were diagnosed 
as follicular neoplasm without being able to differentiate 
between benign and malignant on FNAC, where as these 
3 cases were diagnosed as follicular neoplasm with atypia 
on cell block. Remaining 1 case was correctly diagnosed on 
FNAC as suspicious of malignancy whereas on cell block 
this case was diagnosed as follicular adenoma. Single case of 
hurthle cell carcinoma was consistent in both investigations. 
All 2 cases of papillary carcinoma thyroid, 2 cases of non 
hodgkins lymphoma, 11 cases of pleomorphic adenoma 
and 16 cases of squamous cell carcinomawere consistent in 
both investigation methods (Figure 3-8). Total 4 cases were 
found to be inconsistent between the two investigations. 
Comparative analysis of both the methods are given in 
table-2.

DISCUSSION
The present study included a total of 50 specimens which 
were subjected to the Cytological smear and the Cell block 
techniques. After this, both cell blocks and tissue sections 
were subjected to immunohistochemical staining using 
PAN-CK, LCA, Vimentin and S-100.
Age and Gender distribution in the present study shows that 

maximum number of study subjects fall under 41-50 years 
and 51-60 years with equal frequency (28%), with a Male 
predominance and male: female Ratio of 1.2:1. Similar to 
our results, Shekhar H et al. reported that in their study age 
ranged from 1 to 75 years in which 57% were male and 43% 
were female. Maximum incidence observed in the age group 
of 31 to 40 years of age.7 Rathod G etal also reported similar 
results from their study with a male:female ratio of 1.43:1.8

Mairet al. described a point scoring system which graded 
slides on the basis of amount of cellular material as minimal, 
sufficient for diagnosis and abundant, while retention of 
appropriate morphology and architecture was scored as 
minimal, moderate and excellent.9,10 In accordance with our 
results, Shehnaz Khan et al also reported similar results and 
suggested that the cell block samples are best used as an 
adjunct for IHC and not for primary cytological diagnoses.11

Thapar M. et al also reported that the cell block technique 
gave better diagnostic quality at a higher rate, giving results 
of textbook quality. The cell block technique not only 
increased the positive results, but also helped to demonstrate 
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better architectural patterns which could be of great help 
in approaching the correct diagnosis of the primary site.10 

Similar observations were noticed by Maurice L et al and 
Berg T et al who concluded that studies that organoid 
arrangements and the pathognomic of malignancy are better 
seen in cell blocks than in smears.12,13 Low cellullarity in cell 
blocks could be explained on the basis that the degeneration 
of cells in the cell block samples may be attributed to a 
delay in immersing the cell block specimen into fixative 
immediately after collection and variation in FNA technique 
amongst personnel.11

In accordance to our study Xiangning Wang et al reported 
that for FNAC smears, the sensitivity was 76%, but 
the specificity and accuracy were only 68% and 71%, 
respectively.14 In contrast,the sensitivity, specificity and 
accuracy of the CB with immunohistochemistry technique 
were 88%, 87%, and 88%, respectively, and much higher 
than that of cytologic smears, indicating that this technique 
is better in distinguishing benign lesions from malignant 
lesions.Various other authors like Bhanvadia VM et al15, 
Basnet S et al16, Taftet al17 and Patil RN et al18 reported 
similar results which goes in accordance to ours.
Barsagade et al used cell block as an adjuvant to FNAC and 
there was increase in adequacy rate of 87.40% as compared 
to conventional.19 According to Nathan et al. Cell blocks are 
adjuvant to FNAC smears for establishing a more definite 
cytopathologic diagnosis. They observed improvement in 
15.2% cases when cell blocks were studied with smears.20

CONCLUSION
The diagnostic value of a Cell Block technique with 
immunohistochemistry is found to be superior to FNAC 
smears for the diagnosis of benign and malignant lesions 
of head and neck region. Taking into consideration the 
advantages of Cell Block method an excellent complementary 
tool for improving cytodiagnosis, we can recommend that 
cell blocks preparations should be routine practice so as to 
augment the information that is obtained solely from FNAC 
smear cytology.
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