
 

                                                                                              
                                                                                        International Surgery Journal | July-September 2016 | Vol 3 | Issue 3    Page 1077 

International Surgery Journal 

Gole PR et al. Int Surg J. 2016 Aug;3(3):1077-1081 

http://www.ijsurgery.com pISSN 2349-3305 | eISSN 2349-2902 

Research Article 

Diagnostic accuracy of fine needle aspiration cytology in nodular goitres 

with clinico-pathologic correlation  

Prasad R. Gole, Bharat S. Kamath*, Kotagiri Madhava  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Diseases of thyroid form a major share of head and neck 

surgeries. Thyroid swellings can be benign as well as 

malignant. Clinical diagnosis can be quite accurate. 

However it may not be adequate in some conditions such 

as multinodularity and malignancy. FNAC can be used in 

association with clinical diagnosis especially to rule out 

malignancy thereby avoiding unnecessary surgeries for 

benign pathologies. Also diseases of thyroid gland 

especially multinodular goiter due to iodine deficiency 

are prevalent in India.
1,2

 Also majority of these nodules 

are benign and don’t require surgery and hence the main 

task is to distinguish between benign and malignant 

swellings with the help of clinical judgment and 

investigations. FNAC is now one of the initial diagnostic 

modalities in patients with thyroid nodules.  

The aim was to study the epidemiologic factors, clinical 

presentation and assess the pattern of pathological 

outcomes in patients with nodular goiters. More 

importantly the focus was to evaluate the usefulness and 
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diagnostic accuracy of fine needle aspiration cytology as 

an initial investigation in patients with nodular goitres by 

comparing it with histopathology. 

METHODS 

A combined retrospective and prospective study 

comprising 61 patients admitted and operated for nodular 

goitres over a period of 3 years at a tertiary hospital was 

carried out. All patients were evaluated in detail 

including age, sex, residence, history and duration of 

illness, hypo and hyperthyroid symptoms, pressure 

symptoms, any goitrogenic and radiation history and any 

other associated symptoms along with detailed clinical 

examination. A clinical diagnosis was formed on the 

basis of history and physical examination and thyroid 

status evaluated by serum TSH.  

All patients underwent FNAC of their swelling and 

cytology results were divided into four categories namely 

benign, malignant, indeterminate and nondiagnostic. All 

the patients were subjected to surgery and the thyroid 

specimens were sent for histopathological evaluation. 

Finally clinical, cytological and histopathological 

correlation was analyzed and usefulness of FNAC in 

detecting malignancy was evaluated. 

RESULTS 

The highest age incidence (32.78%) of nodular goitre was 

in the 31-40 year age group with a median age of 40 

years. Also neoplastic lesions were most commonly seen 

in the age group of 41-50 years in males and 21-30 years 

in females. Overall the presentation of neoplastic lesion 

as per age group in both the sexes combined was 

maximum in the age group of 21 to 50 years. 

 

Figure 1: Percentage distribution of cytological 

diagnoses on FNAC in thyroid nodules. 

 

The male to female ratio for thyroid swellings was 

1:2.58, whereas for neoplastic lesions it was 1:2.55 and 

carcinomas was 1:9. Also the male to female ratio for 

adenoma, multinodular goiter and colloid goiter were 

1:1.75, 1:2.42 and 1:4 respectively. The prevalence of 

neoplasia in males and females was almost the same in 

this study but that of carcinoma was around 5 times more 

in females. 

The most presenting and common complaint in all 

patients was midline neck swelling, followed by 

dysphagia in 3 patients and dyspnoea in one patient with 

a massively enlarged gland and retrosternal extension. 

Also only 2 patients each had toxic symptoms and 

features of hypothyroidism respectively. Duration of 

symptoms in this study ranged from 15 days to 30 years, 

with 58.1% of patients having complaints less than a year 

in benign pathologies and 70% in malignant. Only 2 

patients were hypothyroid on presentation and 2 had 

history of toxic symptoms but were euthyroid at the time 

of FNAC and surgery, while rest all patients were 

euthyroid clinically. 

Table 1: Correlation of pre-operative FNAC and post-

operative histopathology findings. 

FNAC 

classification 

Number 

of 

Patients 

 Histopathology 

Benign  Malignant 

Benign  29  28   1 

Indeterminate  21  19   2  

Malignant  7  0  7 

Nondiagnostic  4  4   0 

The clinical diagnosis correlated with the 

histopathological diagnosis in 46 cases. Fifteen out of 18 

cases clinically diagnosed as multinodular goiters were 

found true, 29 out of 41 cases for solitary thyroid nodule 

and both the cases of colloid goiter were confirmed true 

on histopathology. Thus 75.40% of clinical diagnoses 

correlated with histopathological examination. After 

calculations, the accuracy of clinically diagnosing cases 

of multinodular goitres was found out to be 80.32% with 

sensitivity of 62.5% and specificity of 91.89%.  

Table 2: Efficacy of FNAC in diagnosis of carcinoma 

with correlation to histopathology. 

FNAC  
Histopathology 

Carcinoma  

Carcinoma 7 7 (TP) 0 (FP) 

Benign+indeterminate 50 3 (FN) 47 (TN) 

Total 10 47 

Cytology was divided into four categories as per the 

Endocrine Society of India management guidelines for 

patients with thyroid nodules, as benign, malignant, 

indeterminate and nondiagnostic. In the study 47.54% 

cytologies were benign, 34.42 were indeterminate, 

11.47% were malignant and 6.55% were nondiagnostic. 

The cytological diagnosis of follicular neoplasia and 

hurthle cell neoplasia were placed under indeterminate 

category. Two cystic lesions and one follicular lesion on 

FNAC were placed under nondiagnostic category. 
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Findings of colloid on FNAC was considered benign. 

Most of the lesions were colloid goiter (47.54%) or 

follicular neoplasia (34.42%) on cytology. Papillary 

carcinoma was detected in 11.47% samples. For 

neoplastic lesions, FNAC had sensitivity of 84.37%, 

specificity of 96%, PPV of 96.42%, NPV of 82.75% and 

diagnostic accuracy of 89.47%. The prevalence of 

neoplasia as per detected by FNAC in present study was 

56.14%. However there were 4 FNACs which were 

nondiagnostic, and all were nonneoplastic lesions on 

histopathology. For carcinoma, FNAC had a sensitivity 

of 70%, specificity of 100%, PPV of 100%, NPV of 94%, 

false negative rate of 6%, false positive rate of 0% and 

diagnostic accuracy of 94.73%. The prevalence of 

malignancy as per detected by FNAC in present study 

was 17.54%. Thus the sensitivity, specificity, positive 

predictive value, negative predictive value of FNAC in 

detecting malignancy in patients with clinically 

diagnosed solitary thyroid nodules was 77.77%, 100%, 

100%, 94.11% respectively and the diagnostic accuracy 

of FNAC in solitary thyroid nodule was 95.12% (Table 

1). Out of the 29 FNACs labeled benign one turned out to 

be malignant (3.44%). Prevalence of malignancy as per 

FNAC in the study was 12.28%. There were no 

complications following FNAC in any of the patients. 

All the patients were operated, of which 40 had 

hemithyroidectomy, 13 underwent subtotal 

thyroidectomy and 8 were subjected to total 

thyroidectomy. Of these, 4 patients developed 

hypothyroidism in the post-operative period and one had 

unilateral vocal cord palsy.  

Multinodular goiter was the most commonly found 

pathology (39.34%) followed by adenoma (36.06%). 

Among the malignant pathologies 90% of the carcinomas 

were papillary and 10% were follicular. One papillary 

carcinoma was incidentally detected in a lesion of 

multinodular goitre. Except for one hurthle cell adenoma 

all other adenomas were follicular type. The prevalence 

of neoplasia in the present study group as per 

histopathology is 52.45% and that of carcinoma is 

16.39%. 

DISCUSSION 

In the series, maximum patients (32.78%) were in the 31-

40 age groups and 68.84% in the 21-50 years age group 

with a median age of 40 years, which corroborates with 

world literature and as reported by Sengupta et al.
3
 As per 

literature, the 20-40 years group is more susceptible for 

hormonal changes leading to increase in the levels of 

thyroid binding globulins and increase requirements for 

iodine. So this might be responsible for prevalence of 

thyroid disorders more in this age group. Neoplastic cases 

were most commonly found in the age group of 21-30 

years, whereas carcinoma predominated in the 31-40 

years age group. In their study, Likhar et al reported that 

the most common age group for malignant thyroid lesions 

was 30-60 years.
4
 Overall females were predominantly 

affected, with a male to female ratio of 1: 2.75 whilst for 

malignancy it was 1:9 which is comparable with other 

studies.
5,6

  

All the patients (100%) had swelling in the front of the 

neck as their primary complaint and pressure symptoms 

as the next most common symptom. Most patients 

presented within a year of the duration of their disease. In 

their series, Sengupta et al reported that 93.2% patients 

presented with midline neck swelling and pain as the next 

most common symptom. The duration of complaints 

varied from 6 months to 3 years in majority of the 

patients.
3
 Present series, had 93.44% of the patients 

detected as euthyroid on serum thyroid profile which is 

comparable with the 90% of patients in the study by 

Sengupta et al.
3
 

The most common clinical diagnosis was of solitary 

thyroid nodules (67.21%). However, about a third of 

these turned out to be multinodular goitres which could 

have been detected with ultrasound imaging increasing 

the diagnostic accuracy in detecting multiple nodules and 

thereby a benign condition. Out of the 18 clinically 

diagnosed cases of multinodular goitres, 15 were proved 

true, demonstrating that clinical diagnosis has sensitivity 

of 62.5%, specificity of 91.89% and diagnostic accuracy 

of 80.32% in detecting multinodularity. However 5.55% 

of these clinically diagnosed multinodular goites turned 

out to be malignant and hence these cases would require 

proper monitoring and follow-up. Also in these cases, 

doppler ultrasound would help in detecting these small 

number of malignant lesions by showing increased 

vascularity in a nodule. Gerry H et al compared palpation 

and ultrasonography (USG) for solitary nodule and 

concluded that around 50% of solitary nodules are found 

to be multinodular on USG, thus concluding that clinical 

palpation is less sensitive than USG and reliable only if 

the nodule is >1cm.
7
 In nodular thyroid disease, USG can 

accurately determine the number and size of the nodules. 

It is also extremely useful in guiding in FNAC and USG 

guided FNAC was recommended as a routine for the 

evaluation of thyroid nodule by Nilakanth A et al.
2
  

Also in the series, 5.5% of the clinically diagnosed cases 

of multinodular goitres turned out to be malignant while 

21.95% cases of solitary nodule turned out to be 

malignant thus proving that malignancy is far more 

common in solitary nodules. On review of some studies, 

it is concluded that frequency of carcinoma in 

multinodular goitres is half of that found in solitary 

nodule but risk of malignancy is the same in both and 

hence even multinodular cases should be evaluated and 

regularly followed up.
8,9

 

In the series, FNAC was done for all the patients and its 

diagnostic accuracy (94.73%), sensitivity, specificity, 

positive predictive value and negative predictive value 

corroborated with other studies worldwide.
3,8,10

 Gharib H 

had concluded that the accuracy of FNAC analysis in 

solitary nodules approaches 95% in the differentiation of 
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benign from the malignant which corroborates with the 

diagnostic accuracy (95.12%) in the series.
11

 The false 

negative and positive rate of FNAC in the series was 6% 

and 0% respectively which is consistent with world 

literature.
5,6

 False negative result may occur because of 

sampling error or misinterpretation of cytology and are of 

great concern as they indicate the potential to miss a 

malignant lesion.
12

 However, in this study false negative 

rate was only 6%.  

FNAC was also evaluated in its accuracy to detect 

neoplasia. The sensitivity, specificity, PPV, NPV and 

diagnostic accuracy of FNAC in the present study 

corroborates with other series reported by Gupta M et al 

and Mandrekar S et al.
10,13

 Prevalence of malignancy on 

FNAC in the present study group was 12.28% and on 

HPE was 16.39%. In their series, Kumar S et al and 

Sengupta A et al found the prevalence of malignancy on 

FNAC and HPE to be 7.86%, 10.11%, 9.55% and 

11.24% respectively.
3,14

 The prevalence of papillary 

carcinoma in the study was 90% and follicular carcinoma 

was 10%. This is in comparable with that given in 

literature.
15,16

 

Imaging was not evaluated in our study. Ultrasound of 

the neck is very useful tool for evaluating thyroid 

swellings especially solitary nodules, and when FNAC 

findings are nondiagnostic all cases of suspected or 

confirmed thyroid nodules should be evaluated by 

ultrasound. Watters et al concluded in their study that 

FNAC and USG are complimentary. They said USG was 

superior to FNAC in evaluating nodular goitre as it can 

accurately determine the number and size of the 

nodules.
17

 It is also extremely useful in visual guidance of 

FNAC and USG guided FNAC was recommended as a 

routine for the evaluation of thyroid nodule by Nilakanth 

A et al.
2
 However despite widespread use USG guided 

FNAC, this modality is also associated with a significant 

rate of initial nondiagnostic cytology approaching 20-

25%.
18

 Meko et al found high false negative rates in the 

large (>3 cm) nodules for malignancy and because of the 

high prevalence of the malignancy in large nodules, they 

concluded to strongly consider lobectomy in these cases 

even if FNAC is showing benign lesion.
19

 

In the series, FNAC was done without USG guidance and 

it was not repeated in the nondiagnostic cases which 

actually would have had further increased accuracy of the 

diagnosis, turning out to be a drawback. All patients in 

the study underwent surgery, thereby ensuring 

histopathological specimens for comparison with 

cytology. This provided for an adequate correlation 

between clinical, cytological and pathological aspects of 

the disease. 

CONCLUSION 

Nodular thyroid goitres are more common in females and 

in the age group of 31-40 years and are predominantly 

euthyroid. Also most malignant lesions too occurs in the 

same age group and would present in less than a year 

after the swelling first appeared. Almost a third of 

clinically diagnosed solitary thyroid nodule proves to be 

multinodular on ultrasound, proving it to be useful for 

confirmation. Though the chances of malignancy in 

multinodular goitre are low, even patients on 

conservative treatment should be monitored closely as 

malignancy still cannot be ruled out in them and doppler 

ultrasound may be of help for detecting malignancy in 

these as well as for monitoring. FNAC with its very high 

specificity, negative predictive value and diagnostic 

accuracy, approaching 100% can help to rule out 

malignancy in most cases of thyroid swellings and 

prevent unnecessary surgeries. However FNAC has a 

false negative rate of 2-7% which can lead to malignancy 

being missed in some cases. Hence the only confirmatory 

test to rule out malignancy is excision and 

histopathological evaluation. Papillary carcinoma seems 

to be the most common thyroid malignancy. 
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