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ABSTRACT 

Objective: To compare preoperative fine needle aspiration cytology (FNAC) with postoperative histopathology report of 
solitary thyroid nodules.  
Place and Duration of Study: Department of General Surgery, Combined Military Hospital, Rawalpindi Pakistan, from Aug, 
2020 to Mar, 2021. 
Methodology: In this study, total 42 patients including male and female were enrolled. Thyroid functioning tests of every 
patient was performed and all of them were found to be euthyroid. Patients were divided into different categories of age 
groups. Fine needle aspiration cytology and ultrasonography were used as a tools preoperatively to determine the procedure 
that was to be performed and it was followed by post-operative histopathological examination.  
Results: Thyroid lesions were found to be more common in females than males; 35(83.81%) females and 7(16.7%) males. 
FNAC report depicted 36(85.71%) benign lesions and 7(14.28%) malignant lesions. Histopathological sampling was performed 
in which 33(78.57%) benign lesions and 9(21.42%) malignant lesions were diagnosed.  
Conclusion: For diagnosis of thyroid nodules FNAC is considered as safe and simple but false negativity was observed so 
histopathological examination was considered as confirmatory tool for diagnosis. 
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INTRODUCTION 

Thyroid nodular lesions are considered as a 
common problem prevailing in the world. Rate of 
thyroid disorders are higher in women and in regions 
of iodine deficiency. Exposure of ionizing radiation in 
adolescence and childhood enhanced the risk of 
thyroid carcinoma and solitary thyroid nodule.1 

Prevalence of thyroid swelling in adult’s ranges 
from 4-10% and in children it ranges from 0.2-1.2%.2 
Diseases of thyroid gland can occur due to neoplastic 
and inflammatory causes. For evaluation of thyroid 
swellings several invasive and non-invasive diagnostic 
tests like thyroid nuclear scan, ultrasound and FNAC 
are used by clinicians. Hence there arises the need for 
a confirmatory diagnostic investigation that is the 
histopathological examination (HPE) of the specimen 
and is considered as the most authentic diagnostic test 
needed to evaluate the thyroid cases accurately.3-4 

In spite of all these investigations, not a single 
investigation is totally accurate and the clinician must 

be sensible in the use of different testing methods. 
FNAC has been implemented as the best test for 
screening globally as it distinguishes between 
malignant and benign lesions successfully. FNAC of 
thyroid enlargements is inexpensive, safe, easy and 
accurate with a sensitivity rate of 65-98%, a specificity 
of 72-100%, false positive and false negative rate of 1-
8% and 1-11% respectively.5-6 Therefore, FNAC is 
highly sensitive as a screening test. It is based upon 
the skilled cytological interpretation and analysis. 
There are few drawbacks with FNAC like inadequate 
samplings, suspicious diagnosis and interobserver 
disparities. The accuracy of FNAC depends upon 
several important contributing factors including 
experience of aspirator, skilful interpretation of 
cytology and a rational examination based upon the 
clinical and cytological information in the case of 
every individual patient.7 

FNAC diagnosis is simple, readily repeated, easy, 
and cost effective technique. Important aspects for the 
suitable test contains the descriptive sample from 
nodule and qualified clinician to detect findings. It is 
commonly used as initial screening method for 
identification of thyroid nodules.8 There are also some 
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limitations of FNAC as its accuracy is less in follicular 
neoplasms and suspicious cytological findings. Mainly 
the purpose of FNAC is to detect nodules that need 
surgery and also identify benign nodules and 
decreases the overall ratio of thyroidectomy in 
patients with benign pathologies. Despite of all above 
it also provides false negative results so the 
histopathological diagnosis is the gold standard 
investigation for identification and management of 
thyroid disorders. It is therefore important to have a 
clear diagnostic methodology to ensure that patients 
of thyroid swellings are managed and treated 
properly. 

METHODOLOGY 

This cross-sectional comparative study was 
conducted at Department of General Surgery, 
Combined Military Hospital, Rawalpindi Pakistan, 
from August, 2020 to March, 2021 after receiving 
clearance from the hospital board of ethics (IRB CMH 
Rawalpindi number 183/07/2021).  

Inclusion Criteria: Patients (males and females) 
presented with solitary thyroid nodule examined by 
ultrasonography and all were euthyroid. 

Exclusion Criteria: Patients unfit for surgical 
procedure and presented with co-morbidities were 
excluded from the study. 

Total 42 patients including males and females 
having thyroid nodules were included in this study. 
Comparison was performed between pre-op FNAC 
and post-op histopathology reports. Sample size was 
calculated by using WHO sample size calculator based 
upon a reference malignancy proportion of 15.3% 
reported by Gupta et al., (2010), with a confidence level 
of 95% and a margin of error at 5%. Preoperative 
FNAC and post operative histopathology reports were 
compared.   

Patients with thyroid swellings were clinically 
examined after taking the detailed history and written 
consent was signed by them. Patients were examined, 
ultrasonography of neck done and FNAC was 
performed. The findings were obtained and noted. 
Status of thyroid function was obtained by serum 
analysis of T3, T4 and TSH in patients. All euthyroid 
patients were advised pre-anaesthetia fitness and 
admitted for surgery. Postoperative specimen 
obtained and histopathological examination was 
performed. Histopathology reports were compared 
with FNAC findings to evaluate their specificity and 
sensitivity. 

Data was entered and analysed using Statistical 
Package for the social sciences 26. Study variables 
included demographic data,                 FNAC 
categories and histopathological outcomes. 
Descriptive statistics were calculated as frequency and 
percentage. Sensitivity, specificity, positive and 
negative predictive values were calculated. 

RESULTS 

In this study, a total of 42 patients were enrolled, 
including both males and females. Thyroid lesions 
were more common in females, with 35(83.3%) 
females and 7(16.7%) males. Patients were categorized 
into different age groups. There were 5(11.9%) patients 
in the 21–30 years age group, 10(23.8%) in the 31–40 
years group, 12(28.6%) in the 41–50 years group, and 
15(35.7%) in the 51–60 years age group. In all age 
groups, the proportion of female patients remained 
higher compared to males, females constituted 4(9.5%) 
of those aged 21–30 years, 9(21.4%) in the 31–40 years 
group, 10(23.8%) in the 41–50 years group, and 
12(28.6%) in the 51–60 years group. In comparison, 
males comprised 1(2.4%), 1(2.4%), 2(4.8%), and 3(7.1%) 
in these respective age groups. 

The FNAC of patients was performed to diagnose 
the lesions. FNAC report depicted 85.71% benign 
lesions and 14.28% malignant lesions. In benign 
lesions, 34(80.95%) were colloid nodular, 1(2.38%) 
adenomatous goitre and 1(2.38%) colloid adeno-
matous hyperplasia. In malignant lesions, 5(11.90%) 
were papillary carcinoma and 1(2.38%) was follicular 
carcinoma undetermined as shown in Table-I. 
 

Table-I: Pre-operative Fine Needle Aspiration Cytology (FNAC) 
Diagnosis (n=42) 

Benign n(%) 

 Colloid Nodular 34(80.95%) 

 Adenomatous Goitre 1(2.38%) 

 Colloid Adenomatous Hyperplasia 1(2.38%) 

Malignant n(%) 

 Papillary Carcinoma 5(11.90%) 

 Follicular undetermined 1(2.38%) 

 

Histopathological Examination of patients was 
performed in which 78.57% benign lesions and 21.42% 
malignant lesions were diagnosed. In benign lesions, 
27(64.28%) colloid goitre, 1(2.38%) adenomatous, 
1(2.38%) colloid with papillary hyperplasia, 2(4.76%) 
colloid with adenomatous hyperplasia and 2(4.76%) 
were follicular adenoma. In malignant lesions, 
1(2.38%) follicular carcinoma, 7(16.66%) papillary 
carcinoma and 1(2.38%) was follicular variant of 
papillary carcinoma as shown in Table-II. 
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Table-II: Post-Operative Histopathological Diagnosis (n=42) 

Benign n(%) 

 Colloid Goitre 27(64.28%) 

 Adenomatous 1(2.38%) 

 Colloid Adenomatous Hyperplasia 2(4.76%) 

 Colloid Papillary Hyperplasia 1(2.38%) 

 Follicular Adenoma 2(4.76%) 

Malignant n(%) 

 Follicular Carcinoma 1(2.38%) 

 Papillary Carcinoma 7(16.66%) 

 Follicular Variant 1(2.38%) 

 
Table-III: Comparison of Fine Needle Aspiration Cytology (FNAC) 
and Histopathological diagnosis in Detecting Nature of Thyroid 
Nodule (n=42) 

 
Histopathology 

Positive 
Histopathology 

Negative 

Fine Needle Aspiration Cytology 
(FNAC)     Positive 

6(14.29%) 0(0%) 

Fine Needle Aspiration Cytology 
(FNAC)     Negative 

3(7.14%) 33(78.57%) 

Sensitivity= TP/(TP+FN)= 6/(6+3)*100=66.66% 
Specificity= TN/(TN+FP)= 33/(33+0)*100=100% 
Positive Predictive Value= TP/(TP+FP)*100= 6/(6+0)= 100% 
Negative Predictive Value= TN/(TN+FN)*100=33/(33+3)= 91.66% 
Diagnostic Accuracy=(TP+TN)/All patients*100 = (6+33)/42=92.86% 

 

DISCUSSION 

Thyroid related disorders are considered as the 
common problem in different regions. In this study, 
total of 42 patients were diagnosed with thyroid 
swellings and were subjected to preoperative fine 
needle aspiration cytology and then the postoperative 
histopathological diagnosis was performed. After that 
the results of FNAC were compared with that of 
histopathological findings to reach the final diagnosis. 

In our study, the ratio of female patients having 
thyroid issues were found to be high as compared to 
males. Thyroid lesions were more common in females 
than males, 83.81% females and 16.66% males were 
admitted in our study. Similarly, various other studies 
also depicted that solitary thyroid nodule cases were 
high in females.9 Study conducted by Dorairajan and 
Jayashree, depicted that thyroid lesions were 4-9 times 
high in females than males.10 A study conducted by 
Gupta et al., also showed solitary thyroid nodule cases 
11 times more in females.11 Similar to our study, a 
research conducted by Kamal et al., showed the high 
frequency of female patients as 86.5%.12 Another 
research was conducted to observe the role of FNAC 
in diagnosis of thyroid lesions where the ratio of 
female patients was also found to be high as compared 
to males.13 

Similar to our study, a research conducted by 
Rizvi et al., showed that cases diagnosed on FNAC 
turn out to be other findings on histopathological 

findings.14 In another study, the cases not diagnosed 
on FNAC were examined by histopathological 
examination as a standard test.15 

On comparative analysis of FNAC and 
histopathology, the sensitivity and specificity in our 
study was 66.66% and 100% respectively. The positive 
predictive value and negative predictive value of our 
study was found to be 100% and 91.66% respectively 
as shown is Table-III. A study was conducted in which 
thyroid nodules were evaluated in 100 patients. FNAC 
diagnosis depicted sensitivity of 76.5% and specificity 
95.9%, positive predictive value was 86.7% and 
negative predictive value was 92.2%.16 

A research was conducted to interpret solitary 
thyroid nodule based on novel pattern analysis. The 
study showed sensitivity of 66.7% and specificity of 
98.9%. Positive predictive value and negative 
predictive value was 88.9% and 96% respectively. 
Results of the study depicted applicability and 
feasibility of pattern analysis in examining thyroid 
problems by FNAC.17 

Benign to malignant ratio of our study is similar 
to another study conducted by Sengupta et al., that 
highlighted FNAC as first line diagnostic tool but not 
as a substitute of histopathological examination.18 The 
study conducted by Venkatachalapathy et al., also 
showed similar results.19 

In our study a variation was observed between 
FNAC diagnosis and histopathological examination of 
solitary thyroid nodules. The benign to malignant 
variation among total of 42 cases was observed and it 
was similar to another study that depicted that FNAC 
showed both false positive and negative results, so the 
histopathological diagnosis is an essential tool to 
distinguish benign and malignant lesions.20 

CONCLUSION 

FNAC is safe, simple and cost effective for diagnosis of 
thyroid lesions but in some cases results found are not 
accurate so for confirmation histopathological examination 
is performed. FNAC is considered as an important tool in 
identification of thyroid nodules but cases suspected of 
malignant nodules preoperatively needs to be confirmed                
by histopathological examination. Histopathological 
examination is considered as gold standard technique for 
confirmatory evaluation of any type of nodule. 
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