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ABSTRACT 

Objective: To appraise the diagnostic role of fine needle aspiration cytology (F.N.A.C) as preoperative tool in 
patients with enlarged thyroid glands to avoid unnecessary surgery. 
Study Design: Descriptive study 
Place and Duration of Study: Department of Histopathology, Gulab Devi Hospital Lahore during period of three 
years i.e. January 2012 to December 2015. 
Materials and Methods: A total of 185 patients were recruited for study of fine needle aspiration. Smears were 
made with the aspirated material and were stained with Hematoxylin-Eosin stain. 
Results: There were 138 (74.59%) females and 47 (25.41%) male patients. Smears from 32 (23.19%) female 
patients were classified as malignant-Bethesda VI, 84 (60.87%) as benign-Bethesda II, 4 (2.9%) as suspicious for 
follicular neoplasia-Bethesda IV, 2 (1.45 %) as suspicious for malignancy-Bethesda VI, 3 (2.17%) as atypical-
Bethesda-III and 13 (9.42%) aspirates were considered as unsatisfactory-Bethesda I. In case of 47 male patients, 
smears from 3 (6.38%) were classified as malignant-Bethesda VI, 38 (80.85%) as benign and 6 (12.77%) were 
considered as unsatisfactory-Bethesda I. 
Conclusion: F.N.A.C is a safe, rapid, reliable and a simple test for discriminating between malignant and malignant 
lesions in nodules of the thyroid. It is currently practiced worldwide and proves to be the most cost-effective and 
dependable diagnostic procedure. 
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INTRODUCTION 

Fine needle aspiration cytology (F.N.A.C) has now 

become a widely accepted and invaluable diagnostic 

tool in the overall management of patients1. The thyroid 

enlargement is relatively common finding in clinical 

practice and one of the major problems in our country2. 
The thyroid is influenced by a various pathologic 
lesions following inflammation, neoplasia, dietary 
iodine deficiency and iatrogenic causes that are 
manifested by varied morphologies3.  
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Despite the large number of lesions, it is convenient to 

consider them as categorized into two major types one 

who reveal a diffuse pattern and those that produce 

nodules. Diffuse thyroid lesions are those that are 

related with conditions affecting the whole gland such 

as thyroiditis and hyperplasia. 

Nodular lesion consists of non-neoplastic hyperplasia 

like in toxic multinodular goitre, benign tumors e.g. 

toxic adenoma, malignant tumors like papillary, 

medullary & follicular carcinomas, and anaplastic 

carcinoma3.  

F.N.A.C is one of the accepted methods due to its 

simple, a-traumatic and cost effective qualities. Its 

specificity is >80 % in benign and >90% in malignant 

pathology giving it high precision rate4.  Its diagnostic 

assessment has been found to be superior to 

ultrasonography and CT-scan5.  

Nowadays, F.N.A.C is recommended for the all patients 

before going for invasive procedures and treatment6. 

The diagnostic accuracy of this simple out-patient 

procedure is best when an experienced cytopathologist 

or a fully trained aspirator performs the aspiration, 

smearing and preservation7. To overcome deficiency 

and discrepancy of diagnosis, Bethesda System for 

reporting thyroid cytopathology is currently practiced. 

This system was established in 2008 to ensure strict 
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diagnostic criteria for thyroid F.N.A.C samples8. This 

classification system facilitated effectual 

communication among cytopathologists, surgeons, 

endocrinologists, radiologists and other health care 

providers correlating with thyroid diseases9. 

The study was therefore designed to evaluate the 

efficiency of Bethesda system in cytological diagnosis 

of thyroid lesion and to correlate it with histologic 

findings. 

MATERIALS AND METHODS 

A total of 185 patients including 138 females and 47 

males, who presented with clinically suspicious thyroid 

enlargement and subjected for excision biopsy, during 

January 2012 to December 2015, at the Department of 

Histopathology, Gulab Devi Hospital, Lahore, Pakistan 

were accrued into this study. After taking written 

informed consent, a detailed history and physical 

examination, they were selected for fine needle 

aspiration cytology before going for surgical biopsy of 

the thyroid gland. This study is approved from 

institutional review board for Ethical clearance. The 

aspiration was done using a syringe holder inserted with 

10 ml syringe and 22 to 25gauge needle from three 

different areas of the nodule. From the aspirate, two 

smears were prepared by spread method, one air dried 

for Giemsa’s stain10and one wet fixed for PAP stain11. 

The cytological diagnosis was reported in six categories 

using Bethesda system of Classification8: 

Bethesda I No diagnostic / Unsatisfactory 

Bethesda II Benign 

Bethesda III Atypia of undetermined significance 

or follicular lesion of undetermined 

significance 

Bethesda IV Follicular neoplasm or suspicious for 

follicular neoplasm 

Bethesda V Suspicious for malignancy 

Bethesda VI Malignant 

For histopathological assessment, 4-6µm thick sections 

of paraffin embedded tissue blocks were cut and stained 

with H&E stain. The histologic findings were recorded. 

Definite diagnosis was established under two 

categories: 

1. Benign  

2. Malignant 

Surgical biopsies of all 185 patients underwent 

histopathological assessment. 

RESULTS 

A total of 185 fine needle thyroid gland aspirations 

were performed in the period between January 2012 to 

December 2015 at the Department of Histopathology, 

Gulab Devi Hospital, Lahore. These include 

138(74.59%) female and 47(25.41%) male patients.  

Table-1 shows the results of gender distribution in 

palpable enlarged thyroid gland aspirations performed 

on 185 patients. 

In 115 (62.16%) cases on which biopsy was executed, 

the lesion was a solitary nodule; in 48 (25.94%) cases, 

several nodules were present, and cytology was 

executed on the nodule which was dominant. In 22 

(11.89%) cases, there was diffuse non-nodular 

enlargement of the thyroid gland. Lesion on which 

F.N.A.C was performed included 135 (72.97%) solid 

lesions, 26 (14.05%) partially cystic and partially solid 

lesions and 8 (4.32 %) cystic lesions (Figure-1). Data 

regarding consistency in 16 cases (8.64 %), was not 

available amongst the 22 cases of diffuse enlargement. 

Sample Adequacy: Out of 185 fine needle aspiration 

cases, 179 (96.76%) of the cytology specimens were 

taken as sufficient for cytological diagnosis.  

Female Thyroid Lesions: Malignancy-Bethes daVI 

comprised 32 cases (23.19%) out of 138 aspirates 

performed on the thyroid gland. Benign lesion-

BethesdaII accounted for 84 cases (60.87%), most of 

them consisting of uniform looking follicular arranged 

cells and colloid background. 3 (2.17) cases showed 

atypia-Bethesda III with slight pleomorphism and 

disturbed uniformity. A total of 4 (2.9%) cases were 

found to be suspicious for neoplasia-Bethesda-IV, 2 

(1.45 %) cases were suspected for malignancy-

Bethesda IV, 13 (9.42%) were considered as 

unsatisfactory-Bethesda I and were characterized by 

poor cellularity and hemorrhage. Majority of benign 

cases fall in age group of 10-19 years where as 

malignant are in 50-59 years age group (Table-2) 

Male Thyroid Lesions: This group included 47 cases 

(25.41%), these comprised 3 (6.38%) as malignant-

Bethesda IV with majority in 60-69 years age group, 38 

(80.85%) as benign-Bethesda II in 10-19 years age 

group and 6 (12.77%) were considered as unsatisfactory 

cases-Bethesda I. There was no false-positive diagnosis 

of malignant neoplasm of the thyroid gland. The fine 

needle aspiration cytology findings were accordant with 

the histologic findings of the tissue biopsy (Table-3& 

4). 

The specificity, sensitivity and precision of fine needle 

aspiration cytology in the distinction of non-neoplastic 

(benign) from neoplastic (malignant) lesions of the 

thyroid gland in patients with an ample cytology smear 

were 83.56%, 100% and 87.03% respectively. The 

positive predictive value is 100 % while the negative 

predictive value is 61.9 % (Table-4). 

Applying Fisher Exact test, no significant association (p 

=0.05) was seen between clinical variables and 

cytological as well as histological findings. 
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Table No. 1: Cytological Diagnosis & Sex Distribution in 185 Cases of Thyroid Lesions 

Cytologic diagnosis Bethesda classification 
Gender 

Total Overall percentages 
Male Female 

Unsatisfactory Bethesda-i 06 13 19 10.27 % 

Benign Bethesda-ii 38 84 122 65.94% 

Atypical Bethesda-iii Nil 03 03 1.63 % 

Suspicious for 

Follicular Neoplasia 
Bethesda-IV Nil 04 04 2.16 % 

Suspicious for 

Malignancy 
Bethesda-V Nil 02 02 1.08 % 

Malignant Bethesda-VI 03 32 35 18.92 % 

Total 47 138 185 100 % 

Table No.2: Correlation between cytological diagnosis, age group and gender 

Age Group (yrs) Total No. of Patients 
Gender Distribution 

Male Female 

0-9 02 

B-I 1 B-IV 0 B-I 1 B-IV 0 

B-II 0 B-V 0 B-II 0 B-V 0 

B-III 0 B-VI 0 B-III 0 B-VI 0 

10-19 92 

B-I 1 B-IV 0 B-I 7 B-IV 0 

B-II 17 B-V 0 B-II 67 B-V 0 

B-III 0 B-VI 0 B-III 0 B-VI 0 

20-29 16 

B-I 1 B-IV 0 B-I 2 B-IV 0 

B-II 5 B-V 0 B-II 8 B-V 0 

B-III 0 B-VI 0 B-III 0 B-VI 0 

30-39 24 

B-I 2 B-IV 0 B-I 1 B-IV 2 

B-II 8 B-V 0 B-II 8 B-V 1 

B-III 0 B-VI 0 B-III 2 B-VI 0 

40-49 16 

B-I 0 B-IV 0 B-I 1 B-IV 1 

B-II 4 B-V 0 B-II 0 B-V 1 

B-III 0 B-VI 0 B-III 1 B-VI 8 

50-59 22 

B-I 1 B-IV 0 B-I 1 B-IV 1 

B-II 2 B-V 0 B-II 1 B-V 0 

B-III 0 B-VI 1 B-III 0 B-VI 15 

60-69 13 

B-I 0 B-IV 0 B-I 0 B-IV 0 

B-II 2 B-V 0 B-II 0 B-V 0 

B-III 0 B-VI 2 B-III 0 B-VI 9 
 

Table No.3: Histological Diagnosis of the Thyroid Lesions 

Histological Diagnosis 
Number of 

Cases 
Percentage 

Malignant 35 18.91%  

Papillary Carcinoma 14 40% 

Follicular carcinoma 12 34.29% 

Medullary carcinoma 04 11.43% 

Hurtle cell tumor 02 5.71% 

Lymphoma 02 5.71% 

Anaplastic carcinoma 01 2.86% 

Benign 146 78.92% 

Normal thyroid tissue 08 5.48% 

Follicular adenoma 56 38.35% 

Multinodular goiter 37 25.34% 

Colloid nodule and/or 

Follicular hyperplasia 
32 21.92% 

Thyroiditis 12 8.22% 

Fibrosis 01 0.68% 

Table No.4: Comparison of Cytological Diagnosis 

with Histological Diagnosis 

Diagnosis Cytological Histological 

Malignant 35 35 

Benign 122 146 

Atypical 03 Nil 

Suspicious 06 Nil 

Unsatisfactory 19 4 

Total 185 185 

 

 
Figure No.1: Consistency of the thyroid swellings 
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DISCUSSION 

F.N.A.C has a higher chance in detecting malignancies 

of the thyroid. Clinically visible thyroid gland nodules 

are common with an occurrence of 19%-67%13. In 

Pakistan, the incidence is more in females with male to 

female ratio 1:2.82. 

In this study, the outcome supports the usage of 

F.N.A.C because of the higher rate of detection. There 

are various reasons for this 

Firstly, there is a methodological difficulty of 

immobilizing the nodule while executing the biopsy, 

particularly for a mobile-smaller lump. It is 

uncomplicated to use 23G needle instead of using 18G 

spring-loaded trucut biopsy needle13. 

Secondly, the administrator (for F.N.A.C) would not 

waver to directly aim for the nodule even if the needle 

is perpendicular14.  

Thirdly, the F.N.A.C is able to accomplish a multi-

directional lesion sampling. This is because the needle 

can be weaved in and out of the lesion to aim bigger 

part of the lesion and each time with a variation in 

direction or angle15. 

The series of Taki et al16 and of Quinn et al17comprised 

of comparatively unselected nodular patients. The 

patients in our series were decidedly selected and 

encompassed patients in whom clinically guided 

F.N.A.C analysis was impracticable due to smaller 

lesion magnitude or in accessibility (18%). In spite of 

this, the 83.56% yields in our study are in comparison 

with the 90.1% and 96% yields in the investigation of 

Quinn et al. and Taki el al. respectively. However, our 

sensitivity of 100% for the recognition of malignancy is 

higher than 84% illustrated by Taki et al. The 

sensitivity of 87.1% in literature of Muratli, Erdogan19 

corresponds even well with our sensitivity. 

Our accuracy 100% is perfectly matched with the series 

of Screaton et al19 which shows 100% accuracy in the 

diagnosis of thyroid lesions by means of core-needle 

biopsy.  

One of the five-year study by Parvez M20 on 46 patients 

show 36.96% male and 63.04% female which is slightly 

incomparable with our study which shows 74.59% 

female patients. The malignant aspirate was only 4 

while in our study the number of malignant aspirate are 

much higher (35 cases).  

One methodology is to perform repetitive analysis, 

through this establishes a diagnosis in only half of cases 

taken into account as non-diagnostic at preliminary 

F.N.A.C analysis. In a further F.N.A.C analysis series, 

6 to 8 aspirations were obligatory to acquire sufficient 

material in 23% biopsies16.  

Another approach is to practice US-guided F.N.A.C 

analysis, which enhances diagnostic outcome in 

palpable and particularly in non-palpable thyroid gland 

nodules21,22. The occurrence of non-diagnostic sampling 

may be decreased when F.N.A.C analysis is executed 

by a pathologist, enabling the pathologist to evaluate 

the lesion on clinical grounds.  

One possible inadequacy of our investigation is the 

usage of concordant clinical follow-up findings as 

affirmation of the core-needle biopsy histologic 

findings. As the tumors of the thyroid gland grow 

slowly, there is theoretical possibility that a malignancy 

of the thyroid gland could remain undetected. 

CONCLUSION 

The results of this study revealed that F.N.A.C had 

89.74% detection rate. In the setting of an outpatient 

clinic, the use of F.N.A.C for the diagnosis of 

suspicious thyroid nodules is highly recommended. 

F.N.A.C analysis, being low-cost, harmless and precise, 

has the potential to gain momentum as the screening 

tool of choice in the evaluation of patients with nodular 

disease of the thyroid gland. However, we would like to 

emphasize the significance of an excision biopsy to 

attain a conclusive histology before proceeding to 

definitive surgery in order to avoid cases of false 

positive results for F.N.A.C. 
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