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Background: This study was to understand significance of fine needle aspiration cytology-
conventional smear and cell block preparation, to compare morphological features and to evaluate 
the diagnostic utility of cell block along with fine needle aspiration cytology and its effectiveness in 
routine use in cyto-diagnosis of neck swellings and breast lesions. 
Methods: In present study, FNAs performed in Minor OT (OPD patient), sixty six fine needle 
aspirates from neck and breast lesions were submitted to the cytology section and FNAC remnants 
were taken for cell block preparation. 
Results: Positive correlation between cell block and FNAC smear for malignant and benign lesions 
was seen in 86.67% and 81.82% cases respectively. Absolute concordance was found in 84.12% 
between both techniques and the strength of agreement was good. 
Conclusions: Tissue architecture is well appreciated in cell blocks. Cell blocks can be used for 
special stains and for immunohistochemistry which can be carried out on sections and can diagnose 
certain tumors without requiring surgical interventions. Combined use of FNAC smear and cell-
block can be useful for establishing a more definitive cytopathologic diagnosis. The disadvantage 
with cellblock technique is delay in the in the diagnosis when compared to FNAC smear and 
sometimes risk of losing material during processing. 
 
 
  

  

  
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 
 
 

 

 
 
 
 

 
 
 
  
 

 
 

INTRODUCTION 
 

Diagnostic cytology is the science of interpretation of cells that 
are either exfoliated from epithelial surfaces or removed from 
various tissues. George N Papanicolou introduced Cytology as 
a tool to detect cancer and pre-cancer in 1928. Fine-Needle 
Aspiration Cytology/ Biopsy (FNAC/FNAB) is now a widely 
accepted diagnostic procedure, which has largely replaced open 
biopsy.1 This method is common investigation in the diagnosis 
of superficial lumps that are easily palpable. Breast, Thyroid 
and superficial Lymph node are the most common organs 
subjected to the procedure.1,2,3 

 

The advantages of diagnostic cytology are that it is a non-
invasive, simple procedure, helps in faster reporting, is 
relatively inexpensive, has high population acceptance and 
facilitates cancer screening in the field.1,2,4,5,6,7 . Sometimes 
FNA alone does not yield sufficient information for precise 
diagnosis and the risk of false negative or intermediate 
diagnosis always exists. In order to overcome these problems, 

cell block technique has been resorted to make the best use of 
the available material.8 

 

Cell block technique is simple, reproducible and safe.9 Various 
methods for preparing paraffin embedded cell blocks from fine 
needle aspiration cytology mainly include direct transfer of all 
centrifuged cellular material wrapped in lens paper or 
embedding in plasma or agar and then processing as a routine 
histological specimen.8 Cell block preparation in a way mimics 
the histopathological sections, thus help in sub classifying 
various neoplastic lesions8,10and might be crucial for making a 
definitive diagnosis.11 

 

This study is to understand significance of fine needle 
aspiration cytology-conventional smear and cell block 
preparation, to compare morphological features of conventional 
smear with slides of cell block technique and to evaluate the 
diagnostic utility of cell block along with fine needle aspiration 
cytology and its effectiveness in routine use in cyto-diagnosis 
of neck swellings and breast lesions. 
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METHOD 
 

Present study was conducted during period December 2012 to 
November 2014 in Department of Pathology. FNAs were 
performed in Minor OT (OPD patient), sixty six fine needle 
aspirates from neck and breast lesions were submitted to the 
cytology section and FNAC remnants were taken for cell block 
preparation. 
 

Patients referred for fine needle aspiration cytology of neck 
swellings and breast lesions were included. And Swellings 
other than neck region and breast lesion, Non-palpable 
swellings were excluded from study. 
 

FNAs were carried out in presence of surgeon. All universal 
precautions followed during the procedure. 
 

Preparation, Fixation and Pap Staining 
 

Immediately after withdrawing, needle detached, air drawn into 
the syringe, needle reattached and material in the needle 
expressed onto a slide. Needle tip was brought into light 
contact with the slide and the aspirate was carefully expressed 
without spraying into the air. Such aspirates were smeared 
immediately using another slide and dropped into the fixative. 
Material diluted with blood spreaded like a peripheral smear, 
where particles tend to come to the edge of the smear. Larger 
particles crushed gently by firm flat pressure. 
 

Slide stained with pap stain after fixation.  
 

PAP Staining1 
 

1. 90% Ethanol (fixation) - 15 minutes (mt) 
2. 80% Ethanol - 2 mt. 
3. 60% Ethanol - 2 mt. 
4. Distilled water - 5 dips 
5. Distilled water - 5 dips 
6. Haematoxylin stain - 2 mt. 
7. 0.05% HCl solution - 2 mt. 
8. Running tap water (Bluing) - 10 mt. 
9. 60 % Ethanol - 2 mt. 
10. 80% Ethanol - 2 mt. 
11. 80% Ethanol - 2 mt. 
12. 95% Ethanol - 2 mt. 
13. OG-6 stain - 2 mt. 
14. 95% Ethanol - 2 mt. 
15. 95% Ethanol - 2 mt. 
16. 95% Ethanol - 2 mt. 
17. EA-36 Stain - 2 mt. 
18. 95% Ethanol - 2 mt. 
19. 95% Ethanol - 2 mt. 
20. 95%Etanol - 2 mt. 
21. 95% Ethanol - 2 mt. 
22. Absolute Ethanol - 2mt. 
23. Absolute Ethanol - 2 mt. 
24. Absolute Ethanol - 2 mt. 
25. Absolute Ethanol+ Xylene (1:1) - 2mt. 
26. Xylene - 5 mt. 
27. Xylene - 5 mt. 
28. Xylene - till clear 
29. Mounting in D.P.X 

 

 
 
 

Cell Block Preparation 
 

After preparation of smear, the needles and syringes used to 
obtain fine-needle aspirates were rinsed in 10 ml of 50% 
ethanol in a specimen container. Any residual clot or tissue in 
the hub of needles was removed with the aid of another needle 
and rinsed in 50%ethanol. The entire material was centrifuged 
in a 10 ml disposable centrifuge tube at 4,000 rpm for 6 
minutes to create cell pellet. The cells transferred to flat bottom 
and again centrifuged at 4,000 rpm for 6 minutes to form a cell 
button. The supernatant fluid was decanted and the deposit 
fixed in freshly prepared Nathan alcohol formalin substitute 
(NAFS) consisting of 9 parts of 100% ethanol and 1 part of 
40% formaldehyde. The fixed cell button, at the end of 45 
minutes’ fixation, was recentrifuged at 4,000 rpm for 6 
minutes. The tubes are then removed vertically from the 
centrifuge without disturbing the sedimented pellet with cells.  
Supernatant is poured off taking care not to disturb the flat 
layer of sediment cells at the bottom.12 The cell button is 
resuspended in 0.9% molten agar at 50°C and quickly placed in 
centrifuge again. It is spun at 4000 rpm for 2 minutes and then 
refrigerated at 4°C for 30 minutes to harden agar.13 

 

Removal of the cell block as a button of agar with specimen for 
final processing 
 

1. The solidified agar disk, with the layer of concentrated 
specimen at the bottom is dislodged from the flat 
bottom tube by squirting 10% formalin through a 23 
gauge needle with the syringe. 

2. The needle is inserted along the side of the tube at the 
periphery of solidified agar disc with specimen. 

3. The needle is rotated along the side of the tube while 
formalin is slowly pushed through the syringe. This 
results in the separation of the agar button along with 
concentrated specimen in it from the flat bottom of the 
tube. 

4. The cell block (agar button with specimen cells) is 
then placed in a labeled cassette and stored in 80% 
ethanol until ready for processing.13 

 

Further processing is done in automatic tissue processor using 
13 hours processing schedule as follows: 
 

80% Ethanol with one change - 2.5 hours 
95% Ethanol    - 1hour 
100% Ethanol 4 times  - 1hour each 
1:1 Ethanol/ Xylene  - 1hour 
Xylene 3 times                                 - 1hour each 
 

Paraffin wax, 60oC, vaccum impregnation at 20 lbs for 1.5 
hours. 
 

The disk is embedded in paraffin with the cell button side down 
as cutting surface. Three to four micrometer thickness sections 
were cut when cell button is exposed and clearly visible. 
 

H and E staining14 
 

The cell block paraffin sections were taken through following 
steps: 
 

Xylol (to dissolve wax) - 5 minutes 
Xylol   - 5 minutes 
Absolute Ethyl alcohol - 15 dips 
Absolute Ethyl alcohol - 25 dips 
95% Ethyl alcohol  - 15 dips 
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80% Ethyl alcohol   - 15 dips 
70% Ethyl alcohol   - 15 dips 
Wash with distilled water  - 15 dips 
Mayer’s hematoxlin - 2 minutes 
Wash in running tap water  - 1 minute until excess stain 
removed 
Wash in running tap water  - 30 seconds 
Wash in tap water   - 15 dips 
Eosin     - 20 seconds 
Wash in running tap water  - 1 minute 
95% Ethyl alcohol   - 15 dips 
95% Ethyl alcohol   - 15 dips 
Absolute Ethyl alcohol  - 15 dips 
Absolute Ethyl alcohol - 1 minute 
Xylol   - 15 dips 
Xylol   - 15 dips 
Xylol   - 5 to 10 minutes 
Slides were mounted in DPX 
 

Both smears and sections were examined separately. 
 

Microscopic Evaluation of Smears15 
 

The following criteria such as cellularity, morphological and 
architectural preservation, and presence of background were 
used for cyto-morphological pattern. Comparative evaluation 
of morphological features of conventional FNAC smear with 
cell block smear done and tabulated. 
 

A comparison between the grading of cellularity, 
morphological and architectural preservation, and presence of 
background staining were performed on paired FNA smears 
and cell block samples according to the grading system as 
shown in Table. Each arm of the paired analysis was performed 
without knowledge of the grading outcome of the other. The 
FNA smears were assessed separately and at different times to 
that of their paired cell block samples. The cellularity, 
morphology and architecture of each cell block sample were 
evaluated using the hematoxylin and eosin (H and E) stain and 
that of the FNA smear was evaluated using the Pap stain. 
 

Cellularity was qualitatively graded with score from 0 to 3+ 
depending on presence of tumor cells. Cellularity graded as 
acellular with no cells, low cellular with tumor cells less than 
10% of cells present, moderately cellular with tumor cells 10-
50% of cells present and high cellular with tumor cells more 
than 50% of cells present.  
 

Morphological preservation was scored 0 or 1+ depending on 
presence or absence of clear nuclear chromatin, nuclear margin, 
cytoplasm contents and cytoplasmic membrane. Architectural 
preservation was scored 0 or 1+ depending on presence or 
absence of tissue architecture as evidenced by cellular 
relationship with each other e.g. presence of papillae in 
papillary carcinoma of thyroid.  
 

Background staining was scored 0 or 3+ depending on presence 
or absence of background staining in relation to the smear / 
section, 0 with no staining background, 1 with less than 10% 
staining of smear / section, 2 with 10-50% staining of smear / 
section, 3 with more than 50% staining of smear / section. 
 
 
 
 

Table 1 The grading system 
 

Score Description 
Cellularity 

0 No cells 
1+ Low 

2+ Moderate 
3+ High 
Morphological preservation 
0 Poorly preserved 

1+ Well preserved 
Architectural preservation 

0 Absent 

1+ Present 
Background staining 

0 No background 

1 
Mild background 

staining 

2 
Moderate background 

staining 

3 
Severe background 

staining 
 

The diagnosis was made as benign, malignant or suspicious and 
all possible cases followed. 
 

RESULTS 
 

The present study was carried out for a period of 24 months in 
Department of pathology of a tertiary care centre. 66 cases 
were enrolled in the study. In present study, fine needle 
aspirations from 39 neck swellings and 27 breast lesions were 
done. A total of 66 randomly obtained specimens were 
processed as cellblocks from remaining material in needles and 
syringes after preparation of smears.   
 

Table 2 Diagnostic material in FNAC Smear and Cell block 
 

Method 
Diagnostic 

material present 
(out of 66) 

Percentage 
(%) 

FNAC Smear 61 92.42 
Cell block 56 84.85 

 

Out of 66 randomly taken FNACs diagnostic material obtained 
in 61 (92.42%) smears and in 56 (84.85%) cell blocks. 
 

Table 3 Adequacy of material on FNAC & Cell block 
 

FNAC 
Smear 

Cell Block Total 
Adequate In-adequate  

Adequate 54 7 61 
In-adequate 2 3 5 

Total 56 10 66 
 

Out of total 66 cases, 54 shows adequate material for diagnosis 
on both FNAC and cell block, 2 smears were hemorrhagic on 
FNAC but diagnostic on cell block, 7 cases has adequate 
material for diagnosis on FNAC but inadequate material for 
diagnosis on cell block, while 3 cases has inadequate material 
for diagnosis on both FNAC and cell block. 
 

Table 4 Distribution of fine needle aspirations from various 
sites 

 

Site Number Percentage (%) 
Lymph node 16 24.24 

Thyroid 23 34.85 
Breast 27 40.91 
Total 66 100.00 

 

A total of 66 randomly obtained specimens were processed as 
cellblocks. Site wise distribution of total 66 randomly obtained 
specimens were as above. 
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Table 5 Age wise distribution of 66 cases 
 

Age (in 
years) 

FNAC 
Percentage 

(%) 
0-10 2 3.03 

11-20 6 9.09 
21-30 15 22.73 
31-40 17 25.76 
41-50 13 19.69 
51-60 6 9.09 
61-70 6 9.09 
>71 1 1.52 

TOTAL 66 100% 
 

The above table states  that 25.76% cases  fell in the 31-40 year 
age group, 21-30 years with 22.73%, followed by 41-50 years 
age group with 19.69% , 61-70years with 12.12%, 11-20 years, 
51-60 years and  61-70 years with 9.09%, 0-10 years with 
3.03%  and >71 years age group with 1.52%   
 

Table 6 Sex wise distribution of fine needle aspirates 
 

Sex Number Percentage (%) 
Male 19 28.79 

Female 47 71.21 
Total 66 100 

 

Out of total 66 cases, 19 cases were males and 47 cases were 
females. The male: female ratio was 1:2.47. 
 

Table 7 Distribution of sites of  fine needle aspirates in males 
 

Type of fine needle 
aspirates 

Males 
Number Percentage (%) 

Lymph node 11 57.89 
Thyroid 8 42.11 
Breast 0 0 
Total 19 100 

 

In males lymph nodes accounts for 57.89% cases followed by 
thyroid 42.11% cases.  
 

Table 8 Distribution of sites of fine needle aspirates in females 
 

Type of fine needle 
aspirates 

Female 
Number Percentage (%) 

Lymph node 5 10.64 
Thyroid 15 31.91 
Breast 27 57.45 
Total 47 100 

 

In females Breast aspirates accounted for 57.45% cases, 
followed by thyroid aspirates 31.91% cases, followed by lymph 
node aspirates 10.64% cases as shown in table. 
 

Table 9 Results with fine needle aspiration smears and blocks 
 

FNAC 
CELL BLOCK 

Total 
(%) 

Maligna
nt (%) 

Benig
n (%) 

Suspici
ous (%) 

No Diagnosis 
(%) 

 

Malignant (%) 
26 

(39.4) 
0 

(0) 
0 

(0) 
2 

(3.0) 
28 

(42.4) 

Benign (%) 
0 

(0) 
27 

(40.9) 
1 

(1.5) 
5 

(7.6) 
33 

(50.0) 

Suspicious (%) 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(0) 
No 

Diagnosis(%) 
1 

(1.5) 
1 

(1.5) 
0 

(0) 
3 

(4.5) 
5 

(7.6) 

Total (%) 
27 

(40.9) 
28 

(42.4) 
1 

(1.5) 
10 

(15.2) 
66 

(100) 
 

Out of total 66 cases, on FNAC smear sections a diagnosis of 
malignancy was given in 28(42.4%) cases and diagnosis of 
benign was given in 33 (50%) cases, and 5 cases (7.6%) were 
not diagnosed. On cell block sections a diagnosis of 

malignancy was given in 27 (40.9%) cases, diagnosis of benign 
was given in 28(42.4%) cases, 1 case (1.5%) was suspicious 
and 10 (15.2%) cases were not diagnosed.  
 

Table 10 Distribution of cases on combination of FNAC and 
cell block 

 

FNAC’s 
Number of 

cases 
Percentage 

Benign 33 50.00 
Malignant 30 45.45 

No Diagnosis 3 04.55 
Total 66 100 

 

Thus 56 (84.84%) cases were adequate for diagnosis on cell 
block, 61 (92.42%) cases were adequate for diagnosis on 
FNAC smear.  63 (95.45%) cases of which 30 (45.45%) 
malignant and 33 (50%) benign were adequate for diagnosis 
when both FNAC smear and cell block were combined.  
 

Table 11 Site wise distribution of Benign & Malignant cases 
 

Site Benign (%) Malignant (%) 
Lymph node 6 (18.2) 9 (30.0) 

Thyroid 16 (48.5) 6 (20.0) 
Breast 11(33.3) 15 (50.0) 
Total 33 30 

 

Out of 33 cases of benign, 16 cases were from thyroid followed 
by 11 cases were from breast and 6 cases were from lymph 
node. Out of 30 cases of malignancy, 15 cases were from breast 
followed by 9 cases were from lymph node and 6 cases were 
from thyroid.  
 

Table 12 Correlation between cell block and FNAC smear 
diagnosis 

 

Site Benign Malignant 
Total 
(%) 

Positive 
correlation 

27 26 
53 

(84.13) 
Non-

correlation 
6 4 

10 
(15.87) 

Total 33 30 63 (100) 
 

K=0.683, 95% Confidence interval (0.503-0.863), P < 0.001 
Cell block and fine needle aspiration were reported separately 
and correlation between their diagnoses tabulated as above. Out 
of 63 diagnosed cases positive correlation was found in 53 
cases and non-correlation in 10 cases. Out of these 53 
correlated cases, 27 cases were benign and 26 cases were 
malignant. Out of 10 non-correlated cases, 6 cases were benign 
and 4 cases were malignant. 
 

Absolute concordance was found in 84.13% between both 
techniques (K=0.683). The strength of agreement was good. 
 

Table 13 Correlation between cell block and FNAC smear 
diagnosis for benign lesions 

 

Site Benign Percentage (%) 
Positive correlation 27 81.82 

Non-correlation 6 18.18 
Total 33 100 

 

Out of 33 cases positive correlation for benign lesion was 
found in 27 (81.82%) cases. Non-correlation for benign lesions 
was found in 6 (18.18%) cases. Out of these 6 cases, 1 case was 
hemorrhagic on FNAC smear and benign on cell block, while 
other 5 cases were benign on FNAC smear and acellular on cell 
blocks. 
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Table 14 Correlation between cell block and FNAC smear 
diagnosis for malignant lesions 

 

Site Malignant 
Percentage 

(%) 
Positive 

correlation 
26 86.67 

Non-correlation 4 13.33 
Total 30 100 

 

Out of 30 cases positive correlation for malignant lesions were 
found in 26 (86.67%) cases. Non-correlation for malignant 
lesions were found in 4 (13.33%) cases. Out of these 4 cases, 1 
case was hemorrhagic on FNAC smear and malignant on cell 
block, 1 case was benign on FNAC smear and suspicious on 
cell block which was later confirmed malignant on 
histopathoogy, while other 2 cases were malignant on FNAC 
smear and acellular on cell blocks. 
 

Table 15 FNAC smear diagnosis 
  

 
 
 

Site of 
FNAC 

FNAC smear Diagnosis 

N
o

. 
o

f 
ca

se
s Confirmed Disproven Not proven Lost to 

follow up 
 
 

Histologic Clinical Histologic Clinical 

Insufficient 
evidence on 

FNAC 

Lymph node 16 7 5 0 0 1 3 
Thyroid 23 13 0 2 0 2 6 
Breast 27 19 1 1 0 2 4 
Total 66 39 6 3 0 5 13 

 

Out of 66 cases, 55 cases were diagnosed, 1 case was 
suspicious on cell block and 61 cases were diagnosed on FNAC 
smear.  63 cases of which 30 malignant and 33 benign were 
diagnosed when both FNAC smear and cell block were 
combined, while 3 cases were not diagnosed on both FNAC 
and cell block due to inadequate material. 
 

For FNAC smear diagnosed 15 cases of lymph node lesions, 
histopathological & clinical diagnosis was available in 12 
cases. 6 malignant and 6 benign cases confirmed by 
histopathological & clinical diagnosis.  
 

For FNAC smear diagnosed 21 cases of thyroid lesions,  
histopathological diagnosis was available in 15 cases. 4 
malignant and 9 benign cases confirmed by histopathological 
diagnosis, while 2 cases were false negative on FNAC smear.  
 

For FNAC smear diagnosed 25 cases of Breast lesions, 
histopathological& clinical diagnosis was available in 21 cases. 
11 malignant and 9 benign cases confirmed by 
histopathological & clinical diagnosis, while 1 case was false 
negative on FNAC smear. 
 

Thus total 61 cases were diagnosed on FNAC smear. For 44 of 
the cases, biopsy or surgically removed tissue was available for 
confirmation of diagnosis. In 38 cases, the FNAC smear 
diagnosis was confirmed by histopathology. There were 3 
false-negative aspirates. Clinical follow-up was used to 
evaluate the cytological diagnosis in 6 cases. In 6 cases, the 
FNAC smear diagnoses were clinically confirmed. In 13 cases, 
patients were lost to follow up. 
 

Table 16 Comparison of FNAC with Histopathological & 
Clinical Diagnosis 

 

FNAC 
Histopathological & Clinical Diagnosis 

Malignant Benign 
Malignant 21 0 

Benign 3 24 

Thus for FNAC smear diagnosed total 61cases of lymph node, 
thyroid and breast lesions, histopathological & clinical 
diagnosis was available in 48 cases. 21 malignant and 24 
benign cases confirmed by histopathological & clinical 
diagnosis, while 3 cases were false negative on FNAC smear. 
 

Table 17 Statistical parameters of FNAC smear 
 

Statistic 
Parameter 

FNAC smear 
95% Confidence 

Interval 
Accuracy (%) 93.8 86.90-100.0 
Sensitivity (%) 87.5 74.27-100.0 
Specificity (%) 100 86.20-100.0 

 

Thus in lymph node, thyroid and breast lesions accuracy, 
sensitivity, specificity of FNAC smear was as follows. The 
overall predictive values of cytological positivity and 
negativity were 100% and 88.9% respectively. 
 

Table 18 Cell Block smear diagnosis 
  

Site of Cell Block smear Diagnosis 

FNAC 

N
o.

 o
f 

ca
se

s 

Confirmed Disproven Not proven 

Lost to 
follow up 

Histologic Clinical Histologic Clinical 
In sufficient 

evidence on Cell 
Block 

Lymph node 16 6 5 0 0 2 3 
Thyroid 23 13 0 1 0 3 6 
Breast 27 16 1 1 0 5 4 
Total 66 35 6 2 0 10 13 

 

For Cell block diagnosed 14 cases of lymph node lesions, 
histopathological & clinical diagnosiswas available in 11 cases. 
5 malignant and 6 benign cases confirmed by histopathological 
& clinical diagnosis.  
 

For Cell block diagnosed 20 cases of thyroid lesions, 
histopathological diagnosiswas available in 14 cases. 4 
malignant and 9 benign cases confirmed by histopathological 
diagnosis, while 1 case were false negative on cell block.  
 

For Cell block smear diagnosed 22 cases of Breast lesions, 
histopathological & clinical diagnosiswas available in 18 cases. 
12 malignant and 5 benign cases confirmed by 
histopathological & clinical diagnosis, while 1 case was false 
negative on cell block. 
 

Thus total 56 cases were diagnosed on cell block. In 35 cases, 
the cell block smear diagnosis was confirmed by 
histopathologically. There were 2 false-negative aspirates. 
Clinical follow-up was used to evaluate the cytological 
diagnosis in 6 cases. In 6 cases, the cell block smear diagnosis 
was clinically confirmed. In 13 cases, patients were lost to 
follow up.  
 

Table 19 Comparison of Cell Block with Histopathological & 
Clinical Diagnosis 

 

Cell Block 
Histopathological & Clinical Diagnosis 

Malignant Benign 
Malignant 21 0 

Benign 2 20 

 
Thus for Cell block diagnosed total 56 cases of lymph node, 
thyroid and breast lesions, histopathological & clinical 
diagnosiswas available in 43 cases. 21 malignant and 20 benign 
cases confirmed by histopathological & clinical diagnosis, 
while 2 cases were false negative on cell block. 
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Table 20 Statistical parameters of Cell Block 
 

Statistic 
Parameter 

Cell 
block 

95% Confidence 
Interval 

Accuracy (%) 95.34 89.05-101.6 
Sensitivity (%) 91.30 73.20-97.58 
Specificity (%) 100 83.89-100.0 

 

Thus in lymph node, thyroid and breast lesions accuracy, 
sensitivity, specificity, positive predictive value, negative 
predictive value of cell block smear was as follows. The overall 
predictive values of cell block positivity and negativity were 
100% and 90.9% respectively. 
 
 
 
 
 
 
 
 
 
 
 
 

For combined FNAC smear and Cell block diagnosed 15 cases 
of lymph node lesions, histopathological & clinical 
diagnosiswas available in 12 cases. 6 malignant and 6 benign 
cases confirmed by histopathological & clinical diagnosis.  
 

For combined FNAC smear and Cell block diagnosed 22 cases 
of thyroid lesions, histopathological diagnosiswas available in 
16 cases. 5 malignant and 10 benign cases confirmed by 
histopathological diagnosis, while 1 case was false negative on 
combined FNAC smear and cell block.  
 

For combined FNAC smear and Cell block diagnosed 26 cases 
of Breast lesions, histopathological & clinical diagnosis was 
available in 22 cases. 12 malignant and 9 benign cases 
confirmed by histopathological & clinical diagnosis, while 1 
case was false negative on combined FNAC smear and Cell 
block. 
 

Thus total 63 cases of which 30 malignant and 33 benign were 
diagnosed when both FNAC smear and cell block were 
combined. In 42 cases, the cell block smear diagnosis was 
confirmed by histopathology. There were 2 false-negative 
aspirates. Clinical follow-up was used to evaluate the 
cytological diagnosis in 6 cases. In 6 cases, the FNAC smear 
diagnosis was clinically confirmed. In 13 cases, patients were 
lost to follow up.  
 

Table 22 Comparison of combined FNAC & Cell Block with 
Histopathological & Clinical Diagnosis 

 

Combined FNAC 
& Cell Block 

Histopathological & Clinical Diagnosis 
Malignant Benign 

Malignant 23 0 
Benign 2 25 

 

Thus for combined FNAC smear and Cell block diagnosed 
total 63 cases of lymph node, thyroid and breast lesions, 
histopathological & clinical diagnosis was available in 50 
cases. 23 malignant and 25 benign cases confirmed by 
histopathological & clinical diagnosis, while 2 cases were false 
negative on combined FNAC smear and cell block. 
 

Table 23 Statistical parameters of combined FNAC & Cell 
Block 

 

Statistic 
Parameter 

FNAC smear 
& Cell block 

95% 
Confidence 

interval 
Accuracy (%) 96.0 90.57-101.4 
Sensitivity (%) 92.0 81.37-97.78 
Specificity (%) 100 86.68-100.0 

 

Thus in lymph node, thyroid and breast lesions accuracy, 
sensitivity, specificity, positive predictive value, negative 
predictive value of combined FNAC smear and cell block was 
as above.  The overall predictive values of cytological 
positivity and negativity were 100% and 92.6% respectively. 
 

 Table 24 Comparative statistical parameters 
 

Statistic 
Parameter 

FNAC 
smear 

Cell Block 
smear 

Combined FNAC 
and Cell Block 

smear 
Accuracy (%) 93.8 95.3 96.0 

Sensitivity (%) 87.5 91.3 92.0 

Specificity (%) 100 100 100 
 

Thus the comparative statistical parameters of FNAC smears, 
Cell Block smears and combined FNAC and Cell Block smears 
are as above. 
 

DISCUSSION 
 

The present study was conducted during period December 2012 
to November 2014 in department of Pathology to understand 
significance of fine needle aspiration cytology and cell block, 
to access cyto-morphological features of FNAC smear and 
slide of cell block technique and to access utility of FNAC 
smear and cell block technique in cyto-diagnosis of neck 
swellings and breast lesions. 
 

In present study the cell block sections showed clearly 
recognizable normal and abnormal cells with minimal 
shrinkage. Many a times we obtained a tissue piece which on 
processing given good tissue morphology and architectures like 
cell ball and papillae and three dimensional clusters, nuclear 
and cytoplasmic details, and individual cell characteristics. 
Cell-block mimics the biopsy in good identification.  
 

Table 25 Percentage increase additional valuable information 
by cell block 

 

Sr. 
No. 

Study 
Percentage increase additional 

valuable information by cell 
block (%) 

1 Rajib et al (2012) 68.4 
2 Kung and Yuen (1989) 44.4 
3 Rofagha et al (1984) 55.0 

4 
Sanchez and Selvaggi 

(2006) 
31.0 

5 Diana et al (2014) 28.5 
6 Kern and Haber (1986) 27.2 
7 Present study 31.8 

 
Out of 63 diagnosed cases morphology and architecture was 
preserved in 34 cases on FNAC smears. Morphology and 
architecture was poor or absent in 29 cases on FNAC smears. 
Cell block provided additional morphological and architectural 
information in 20 (31.8%) cases and aided diagnosis in 3 
(4.8%) cases. Cell block provided same morphological and 
architectural information in 30 (47.6%) cases. Cell block 

Table 21 Combined Cell Block and FNAC smear diagnosis 
 

 
 

Site of 
FNAC 

Combined Cell Block and FNAC smear Diagnosis 

N
o

. 
o

f 
ca

se
s Confirmed Disproven Not proven 

Lost to 
follow up 

H
is

to
lo

g
ic

 

C
li

n
ic

a
l 

H
is

to
lo

g
ic

 

C
li

n
ic

a
l 

In sufficient 
evidence on Cell 
Block and FNAC 

Lymph 
node 

16 7 5 0 0 1 3 

Thyroid 23 15 0 1 0 1 6 
Breast 27 20 1 1 0 1 4 
Total 66 42 6 2 0 3 13 
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provided no additional morphological and architectural 
information in 13 (20.6%) cases.  
 

Also, in the study done by Diana et al16 (2014), Cell block 
provided additional information which was helpful for a more 
accurate diagnosis in 28.5% of the cases; the diagnosis 
remained the same in 55.3% and did not give any additional 
information in 16.2% cases. Thus their results correlate with 
our study. 
 

Rofagha et al17 (1984) reviewed 286 adequate fine needle 
aspiration specimens. A total of 85 cases of these had both 
smear and cell block specimens. Of the 85 cell block specimens 
that had accompanying smears, 46 (55%) showed that the 
smear diagnosis had improved after the cell block was 
reviewed. In the remaining 39 cases (45%), there was no 
significant improvement in the smear diagnosis after the cell 
block specimen was reviewed.  
 

Kern and Haber18 (1986) in their study out of 1375 aspirates 
393 had simultaneous cell block preparations and FNAC 
smear.  Out of 393 cases 103 aspirates (27.22%) of all cases 
could be diagnosed or definitely classified only on the basis of 
the examination of particles in the cell button. They found that 
the diagnosis of papillary adenocarcinoma of thyroid could be 
given on smears but the presence of distinct neoplastic 
papillary structures in the FNA cell button is confirmatory and 
by itself diagnostic. 
 

Kung and Yuen19 (1989) studied distinction between colloid 
nodules and follicular neoplasm of thyroid using cell blocks.  
Hyperplastic papillae of colloid nodules and intact dilated 
follicles were easily recognized on cell blocks alone on 11 
cases, on both cell blocks and smear, in 7 cases and on smears 
alone in 2 cases. Among the 15 follicular neoplasms, dilated or 
micro follicles were seen in only 5 cases.  Histopathological 
examination or the architecture is essential for separating 
colloid nodule and thyroiditis and such architecture can be seen 
in cell blocks. In their study they found that architecture of the 
tissue was preserved in cell blocks and cellular morphology on 
sections was familial to the histopathologist. 
 

Sanchez and Selvaggi20 (2006) conducted a study to determine 
utility of cell blocks in diagnosis of thyroid lesions. They found 
that the cell block were contributory in 31% cases.  
 

Rajib et al21 (2012) found that by adding cell block technique 
12.5% inadequate direct smear could yield a diagnosis. Cell 
blocks also provided additional valuable information in 68.4% 
cases. The two procedures can be performed easily in single 
sitting. Combined efforts of two procedures have beneficial 
effect in diagnosis. 
 

Table 26 Percentage Improvement in diagnosis by cell block 
 

Sr. No. Study 
Improvement in 
diagnosis by cell block 
(%) 

1 
Raafat and Abdelmonem 
(2013) 

12.5 

2 Rajib et al (2012) 12.5 
3 Basnet and Talwar (2012) 8.16 
4 Nathan et al (2000) 6.6 
5 Fredrick et al (2012) 6.0 
6 Present study 4.8 

 

In present study when both FNAC smear and cell block were 
combined diagnosis was improved in 4.8% cases. Raafat and 

Abdelmonem22 (2013) in their study found that by adding cell 
block technique 12.5% inadequate direct smear could yield a 
diagnosis and combined use direct smear of and cell block 
increases diagnostic efficacy up to 95.0%. Rajib et al21 (2012) 
in their study found that when direct smear was supplemented 
by cell block 12.5% cases became adequate for diagnosis and 
diagnostic efficacy increased from 85.0% to 95.7%.Basnet and 
Talwar8 (2012) in their study found that diagnosis was 
improved in 8.16% cases. Diagnosis improved in 6.6% cases in 
the study of Nathan et al12 (1998) and in 6% cases in the study 
of Fredrick et al23 (1997).  
 

Table 27 Diagnostic material present in FNAC Smears 
 

Sr. No. Study 
Diagnostic material present in 

FNAC Smears (%) 
1 Diana et al (2014) 96.4 
2 Nathan et al (2000) 84.4 
3 Rajib et al (2012) 83.1 
4 Libo et al (2008) 40.0 
5 Present study 92.4 

 

In present study out of 66 randomly taken FNACs diagnostic 
material obtained in 61 smears and in 56 cell blocks. In the 
present study diagnostic material in FNAC smears was present 
in 92.42% cases. In study of Diana et al16 (2014) diagnostic 
material in FNAC smears was present in 96.4% cases. In study 
of Nathan et al12 (2000) the diagnostic material in FNAC 
smears was present in 84.4% cases. In study of Rajib et al21 
(2012) the diagnostic material in FNAC smears was present in 
83.1% cases. In study of Libo et al24 (2008) the diagnostic 
material in hemorrhagic thyroid FNAC smears was present in 
40.00 % cases. 
 

Table 28 Diagnostic material present in cell blocks 
 

Sr. No. Study 
Diagnostic material present 

in cell blocks (%) 
1 Oslen et al(1986) 98.13 
2 Diana et al(2014) 93.30 
3 Libo et al(2008) 92.98 
4 Fredrick et al(1997) 92.00 

5 
Sanchez and Selvaggi 

(2006) 
90.20 

5 Zitoet al (1995) 87.94 
7 Kung and Yuen(1989) 85.91 
8 Rajib et al(2012) 75.00 
9 Nathan et al (2000) 73.30 

10 Present study 84.85 
 

In the present study diagnostic material in cell blocks was 
present in 84.85% cases. Also, in the study done by Kung and 
Yuen18 they found that in lymph node, thyroid and breast 
specimen diagnostic material in cell blocks was present in 
85.91% cases. Thus their results correlate with our study. 
 

Table 29 Diagnostic material present on combination of FNAC 
Smears and Cell blocks 

 

Study 
Diagnostic material present on combination of 
FNAC Smears and Cell blocks (%) 

Rajib et al(2012) 95.6 
Present study 95.5 

 

In present study on combination of FNAC smears and cell 
blocks the diagnostic material was present in 95.5% cases. 
Also, in the recent study done by Rajib et al21 (2012), in which 
on combination of FNAC smears and cell blocks the diagnostic 
material was present in 95.6% cases. Thus their results 
correlate with our study. 
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Table 30 Percentage of Malignant cases 
 

Sr. No. Study Malignant cases (%) 
1 Oslen et al (1986) 63.00 
2 Zitoet al (1995) 41.00 
3 Nathan et al(2000) 31. 41 

4 
Raafat and 

Abdelmonem(2013) 
16.25 

5 Rajib(2012) 11.90 
6 Present study 45.45 

 

In present study FNAC smear and cell block smear were 
evaluated separately for diagnosis. Diagnosis of malignancy 
was given in 45.45% cases. In his study Zito et al9 (1995) had 
given 41% cases as malignant by cell block. Thus their results 
correlate with our study. 
 

Table 31 Percentage of Benign cases 
 

Sr. No. Study Benign cases (%) 

1 
Raafat and 

Abdelmonem(2013) 
83.75 

2 Nathan et al(2000) 68.38 
3 Rajib et al(2012) 63.10 
4 Zitoet al (1995) 50.45 
5 Oslen et al (1986) 37.00 
6 Present study 50.0 

 

Diagnosis of benign lesion in our study was 50.0%. In his study 
Zito et al9 (1995) had given 50.45% cases as benign by cell 
block. Thus their results correlate with our study. 
 

Table 32 Percentage Absolute concordance 
 

Sr. No. Study 

Absolute 
concordance 
between two 

techniques (%) 
1 Dianaet al(2014) 81.60 
2 Basnet and Talwar(2012) 87.75 
3 Rajib et al(2012) 90.00 
4 Fredrick et al(1997) 92.00 

5 
Raafat and 

Abdelmonem(2013) 
96.25 

6 Present study 84.12 
 

In present study out of 63 diagnosed cases positive correlation 
was found in 53 cases and non-correlation in 10 cases i.e. in 
15.88% cases. Out of these 53 correlated cases, 27 cases were 
benign and 26 cases were malignant. Out of 10 non-correlated 
cases, 6 cases were benign and 4 cases were malignant. 
 

Out of 33 benign cases positive correlation for benign lesion 
was found in 27 (81.82%) cases. Non-correlation for benign 
lesions was found in 6 (18.18%) cases. Out of these 6 cases, 1 
case was hemorrhagic on FNAC smear and benign on cell 
block, while other 5 cases were benign on FNAC smear and 
acellular on cell blocks. 
 

Out of 30 malignant cases positive correlation for malignant 
lesions was found in 26 (86.67%) cases. Non-correlation for 
malignant lesions was found in 4 (13.33%) cases. Out of these 
4 cases, 1 case was hemorrhagic on FNAC smear and 
malignant on cell block, 1 case was benign on FNAC smear 
and suspicious on cell block which was later confirmed 
malignant on histopathology, while other 2 cases were 
malignant on FNAC smear and acellular on cell blocks. 
 

Absolute concordance was found in 84.12% between both 
techniques. The strength of agreement was good and the kappa 
index was within acceptable limits (K=0.683). Of the 10 
discordant cases, 9 were explained by sampling (7 of them 

sample non diagnostic on the cell block but diagnostic on the 
FNAC smear, and of them 2 sample nondiagnostic on the 
FNAC smear but diagnostic on the cell block). The remaining 1 
case was benign on FNAC smear and suspicious on cell block, 
on follow up the histology was positive for malignancy. 
 

Also, in the recent study done by Diana et al16, absolute 
concordance was 81.6% and the kappa index was within 
acceptable limits (K=0.56) between cell block and FNAC smear 
and the strength of agreement was moderate. Thus their results 
correlate with our study. 
 

Table 33 Sensitivity of FNAC smear 
 

Sr. No. Study 
Sensitivity of FNAC 

smear(%) 
1 Raafat and Abdelmonem(2013) 91.6 
2 Nathan et ai(2002) 84.8 
3 Rajib et al(2012) 84.6 
4. Present study 87.5 

 

FNAC smear diagnosed total 61cases of lymph node, thyroid 
and breast lesions, histopathological & clinical diagnosiswas 
available in 48 cases. 21 malignant and 24 benign cases 
confirmed by histopathological & clinical diagnosis, while 3 
cases were false negative on FNAC smear. Thus accuracy, 
sensitivity and specificity of FNAC smear was 93.8%, 87.5% 
and 100% respectively. The overall predictive values of FNAC 
smear positivity and negativity was 100% and 88.9% 
respectively.  
 

In study of Rajib21 et al (2012) cytological results of FNAC of 
breast lesions were compared to the cell-block 
histopathological picture. The accuracy of FNAC in 
comparison with histopathological results of cell-blocks was 
98.0%, sensitivity was 84.62% and specificity was 100%. In 
study of Nathan6 et al (2000) sensitivity of FNAC smear was 
84.8%.  
 

Table 34 Sensitivity of Cell Block 
 

Sr. No. Study 
Sensitivity of Cell 

Block(%) 
1 Rofagha et al (1984) 100 
2 Oslen et al (1986) 95.0 
3 Zito et al (1995) 95.0 
4 Basnet and Talwar(2012) 94.6 
5 Nathan et al(2000) 73.3 
6 Present study 91.3 

 

Cell block diagnosed total 56 cases of lymph node, thyroid and 
breast lesions, histopathological & clinical diagnosiswas 
available in 43 cases. 21 malignant and 20 benign cases 
confirmed by histopathological & clinical diagnosis, while 2 
cases were false negative on cell block. Thus accuracy, 
sensitivity and specificity of FNAC smear was 95.34%, 
91.30% and 100% respectively. The overall predictive values 
of FNAC smear positivity and negativity was 100% and 90.9% 
respectively.  
 

Rofagha et al17 (1984) reviewed 286 adequate fine needle 
aspiration specimens of which 98 had simultaneous cell block 
preparations. Tissue specimens for 40 (41%) of the 98 cell 
block specimens were present and there was 100% correlation 
between the cell block and the tissue diagnosis, including that 
the cell block diagnosis was as definitive as was the 
conventional biopsy in these cases. Thus accuracy, sensitivity 
and specificity of cell block was 100%. Also in the study of 
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Oslen et al25 (1986) the cell block accuracy, sensitivity and 
specificity was 100% in thyroid aspirates and overall sensitivity 
was 95% and specificity was 100%. In the study of Zito et al9 
(1995), of the 333 patients 135(40% cases) were positive and 
168 (50% cases) were negative for malignancy. The statistical 
evaluation based only on the histologically confirmed 67 cases 
showed an overall cell block accuracy was 97% with a 
sensitivity of 95% and specificity of 100%. In study of Nathan6 
et al (2000) sensitivity of cell block was 73.3%. In study of 
Basnet and Talwar8(2012) cytological results of FNAC 
aspirates of 49 malignant cases were compared to the 
histopathological picture. In lymph node, thyroid and breast 
lesion the accuracy and specificity of FNAC smear was 94.6%.  
 

Table 35 Sensitivity of combined FNAC smear and Cell Block 
 

Sr. 
No. 

Study Sensitivity (%) 

1 Basnet and Talwar(2012) 100 
2 Rofagha et al (1984) 100 
3 Oslen et al (1986) 95.0 
4 Zito et al (1995) 95.0 
5 Raafatet al(2014) 94.0 
6 Nathan et al(2000) 89.4 
7 Present study 92.0 

 

Total 63 cases  were diagnosed when both FNAC smear and 
cell block were combined. For 44 of the cases, biopsy or 
surgically removed tissue was available for confirmation of 
diagnosis. In 42 cases, the cell block smear diagnosis was 
confirmed by histopathology. There were 2 false-negative 
aspirates. Clinical follow-up was used to evaluate the 
cytological diagnosis in 6 cases. In 6 cases, the cytological 
diagnosis was clinically confirmed. In 13 cases, patients were 
lost to follow up. Thus out of 63 cases final diagnosis of 50 
cases was available. On combination of FNAC smear and cell 
block the accuracy of present study was 96.0% with sensitivity 
92.0 % and specificity 100%. 
 

CONCLUSION  
 

The present study entitled “Significance of study of fine needle 
aspiration cytology and cell block preparation in neck swellings 
and breast lesions” was conducted during period December 
2012 to November 2014 in Department of Pathology. 
 

The findings of present study are summarized as follows  
 

1. The commonest age group of patients was 31-40 years. 
2. In the present study diagnostic material in FNAC smears 

was present in 92.42% cases and in cell blocks was 
present in 84.85% cases. 

3. On combination of FNAC smears and cell blocks the 
diagnostic material was present in 95.5% cases. 

4. Morphology and architecture was preserved better in cell 
blocks. Cell block provided additional morphological 
and architectural information in 31.8% cases and aided 
diagnosis in 4.8% cases.  

5. Diagnosis of malignancy was given in 45.45% cases. 
Most common site of malignant cases was breast. 

6. Diagnosis of benign was given in 50% cases. Most 
common site of benign cases was thyroid. 

7. Positive correlation between cell block and FNAC smear 
for malignant and benign lesions was seen in 86.67% 
and 81.82% cases respectively. 

8. In 10 cases no correlation between cell block and FNAC 

smear was found. 
9. Absolute concordance was found in 84.12% between 

both techniques and the strength of agreement was good. 
10. The accuracy of FNAC smear was 93.8% with 

sensitivity 87.5%and specificity 100%. The overall 
predictive value of FNAC smear positivity and 
negativity was 100% and 88.9% respectively.  

11. The accuracy of cell block was 95.34% with sensitivity 
91.30%andspecificity 100%. The overall predictive 
value of cell block positivity and negativity was 100% 
and 90.9% respectively.  

12. On combination of FNAC smear and cell block the 
accuracy of present study was 96.0% with 
sensitivity92.0 % andspecificity100%. The overall 
predictive value of present study positivity and 
negativity was 100% and 92.6% respectively. 

 

Conclusion drawn from the present study are  
 

1. FNACs after smear preparation leaves behind some 
residue that may contain valuable tissue fragments 
which can be processed by cell block method. 

2. The two techniques can be performed easily using 
single aspirate from single sitting.  

3. The method is simple to perform and no expertise is 
required to handle the specimen. 

4. The cell block method using Nathan’s fixative gives 
good results. 

5. Tissue architecture is well appreciated in cell blocks. 
6. Cell blocks can be used for special stains. 
7. Cell blocks can be used for immunohistochemistry 

which can be carried out on sections and can diagnose 
certain tumors without requiring surgical 
interventions. 

8. Combined use of FNAC smear and cell-block can be 
useful for establishing a more definitive 
cytopathologic diagnosis.  

9. As cell blocks were prepared from remnant of FNAC 
aspirates, cellularity is the major drawback. 

10. The disadvantage with cellblock technique is delay in 
the in the diagnosis when compared to FNAC smear 
and sometimes risk of losing material during 
processing. 
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