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ABSTRACT 
Background

Fine needle aspiration cytology (FNAC) with it’s minimally invasiveness has been a 
well accepted procedure in the initial diagnosis of various swellings. With time and 
experience high sensitivity and specificity of FNAC over conventional open biopsy 
has lead to the wide acceptance of this procedure.

Objective

To evaluate the utility of  aspiration cytology  as a first-line  diagnostic tool in 
palpable head and neck masses and correlate with histologic results for evaluating 
diagnostic accuracy.

Methods

A hospital based prospective, comparative study was conducted among patients 
with various swellings at Head and Neck regions in the Department of Pathology, 
Dhulikhel Hospital between July 2011 to June 2012. FNAC were done from the 
palpable masses of head and neck regions and were compared with biopsy findings 
of the same lesions. Data entry and analysis performed using SPSS version 16. The 
sensitivity, specificity and accuracy rates were calculated.

Results

A total 64 patients were subjected to both FNAC and histopathological examination 
(HPE). Total 39 (61 %) were females and 25 (39 %) were males with M: F ratio of 
1:1.6. The age group ranged from 9 to 80 years. Twenty five percent of patients 
were in the age group below 20 years.  The highest number of cases included 
lymph nodes 29 (45%) followed by thyroid 24(37.5 %), salivary glands 10(16%) and 
1 case (1.6%) was a soft tissue swelling over the occipital region. Highest sensitivity, 
specificity and accuracy rate for diagnosis by FNAC were observed in thyroid. 
The overall sensitivity and specificity   of FNAC were 86% and 97% respectively in 
determining the various pathologies. The overall accuracy of FNAC in present study 
was 87.4%. 

Conclusion

FNAC is a minimally invasive first line investigation with a high sensitivity and 
specificity for the diagnosis of various head and neck lesions
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INTRODUCTION 
Fine needle aspiration cytology with its minimally invasive 
procedure has been helpful in the diagnosis of various 
swellings.1 Since its introduction in 1930 by Martin, 
the procedure has become increasingly popular in the 
evaluation of various palpable lumps.2 

FNAC is of relevance as it is safe, inexpensive procedure 
with a quick result and an excellent patient compliance.3 

The head and neck region encompasses a wide range of 
lesions especially of thyroid, lymph nodes and salivary 
glands with a variety of differential diagnosis ranging from 
inflammatory to neoplastic. They account for almost one 
half of all body sites aspirated. To make an accurate and 
effective surgical intervention, it is essential to make a pre-
operative assessment of the nature of these lesions.4

The primary objective of the study was to assess the 
spectrum of head and neck masses and to determine 
the accuracy of FNAC in detection of various lesions in 
Kathmandu University Hospital. 

METHOD
The present study included 64 cases of head and neck 
swellings who had undergone preoperative FNAC and 
subsequently histopathological examination were included 
in the study. The ethical approval was taken from Ethical 
Review Committee(IRC). 

FNAC was performed by 22-23 gauged needles with 
syringe. The specimen was expelled on one or two glass 
slides according to the amount of material and smeared, 
wet fixed or air dried followed by staining with Giemsa and   
Papanicolaou stain (PAP) similarly, biopsies obtained from 
these patients were fixed in 10% formalin. Sections were 
taken from different parts of the specimen and processed. 
The sections so obtained were stained with hematoxylin 
and eosin (HE) stains. This was followed by cytological-
histopathological comparison. Sensitivity,specificity and 
diagnostic accuracy of FNAC was calculated. Patients of 
both sexes and all age groups were included in the study. 

RESULT
Age of the  patients ranged from 9-80 years with a median 
age of 42 years. Maximum numbers of lesions were observed 
in the age group below 20 years including the malignant 
lesions. Overall there was a female predominance with 
a M:F ratio of 1:1.6. The maximum difference was in the 
thyroid lesions with a M:F ratio of 1:7.5 followed by salivary 
glands  1:1.5. However, in Lymph nodes there was a male 
dominance with a ratio of 1.6:1.

A total of 316 FNACs of various thyroid and non thyroid 
lesions of head and neck were obtained in a period of 12 
months between July 2011 to June 2012. In 64 patients, 
HPE was performed which comprised 29 (45%) cases 

of lymph nodes (anterior cervical, posterior cervical 
submental, submandibular and supraclavicular ) 24 (37.5%) 
cases of thyroid, 10 (16%) cases of salivary gland ( 5 
parotid, 4 submandibular and 1 minor salivary glands) and  
miscellaneous included 1 (1.5%) case of  soft tissue swelling 
over the occipital region. The FNAC and HPE comparison 
were made among them(Table 1). 

Among lymph nodes, the final diagnosis were reactive 
lymphadenitis(15), Tuberculosis(5), metastatic 
adenocarcinoma(2), Hodgkin Lymphoma(1) and Non 
Hodgkins Lymphoma (6) with a sensitivity, specificity and 
accuracy rate of  82.7%,96% and 88.76% respectively 
(Table2).

Similarly, chronic sialdenitis (4) were the commonest lesion 
in salivary glands followed by pleomorphic adenoma (3), 
warthin’s tumor (2) and mucoepidermoid carcinoma (1). 
For the diagnosis of salivary gland lesions the FNAC and HPE 
was concordant with a sensitivity, specificity and accuracy 
rate of 80%, 100% and 75%. Chronic inflammation of 
salivary glands are often associated with ductal obstruction 
with stones. In our study, in all four salivary glands (1 parotid 
and 3 submandibular) operated for chronic sialadenitis  
showed presence of stones in the gland during sectioning 
of the gland for histopathology indicating  clinically towards 
the excision of glands.(Table 3)

Following FNAC and HPE the final diagnosis of thyroid 
swellings were nodular colloid goitre (4), colloid goitre 
with cystic changes (1), hashimoto thyroiditis (2), papillary 
carcinoma (4) and follicular Neoplasm (11) with overall 
sensitivity, specificity and acccuracy rate of 96%, 100% 
and 92.85% respectively.  All the patients were subjected 

Table 1. Cyto-Histological  Correlation of Lymph Nodes.

 FNAC Reports (n) Histopathological 
Report REPORTS (n)

Accuracy Rate 

Reactive (n=18) Reactive ( n=14)
Non Hodgkins Lym-
phoma  (n=4)

77.8% ( 4 False 
negative for malig-
nancy)

Tuberculosis(n=5) Tuberculosis(n=5) 100%

Metastatic Adenocarci-
noma (n=2)

Metastatic 
Adenocarcinoma(n=2)

100%

Hodgkin 
Lymphoma(n=1)

Hodgkin 
Lymphoma(n=1)

100%

Non Hodgkin 
Lymphoma(n=3)

NonHodgkin 
Lymphoma(n=2)
Reactive (n=1)

66% (1 False posi-
tive for malignancy)

Table 2 . Cyto-Histological Correlation of  Salivary Glands.

FNAC Reports (n) Histopathological Report 
REPORTS (n)

Accuracy 
Rate

Chronic sialadenitis (n=4) Chronic sialadenitis (n=4) 100%

Pleomorphic 
adenoma(n=3)

Pleomorphic 
adenoma(n=3)

100%

Benign cystic lesion(n=2) Warthin’s Tumor (n=2) 0%

Mucoepidermoid 
carcinoma(n=1)

Mucoepidermoid 
carcinoma(n=1)

100%
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to Thyroid function test  and in 1 case with colloid 
goitre presented with hyperthyroidism, hence, the final 
report was dispatched as toxic nodular goitre. Though 
Hashimoto’s thyroiditis and lymphocytic thyroiditis are 
not the indications for the removal of glands ,  patients 
had clinical features like rapidly enlarging mass with 
compressive features, persistent pain and in one case 
thyromegaly unresponsive to suppressive therapy which 
could have resulted in their removal.(Table 4 and 5)

DISCUSSION
Head and neck masses are the common clinical conditions 
encountered. It is important to assess the conditions 
properly for the right management protocol as the 
differential diagnosis of head and neck swellings cover a 
broad spectrum of diseases. 

In our study , efficacy of FNAC in the diagnosis of various 
thyroidal and non-thyroidal lesions of the head and neck 
were obtained. Overall sensitivity,specificity and diagnostic 
accuracy rate of  86%, 99% and 88.74% were achieved. This 
is comparable to the various other studies reported. (Table 
6)5-8

During the FNAC procedure the aspirate was satisfactory in 
92% and unsatisfactory in 8% of cases. The unsatisfactory 

aspirates were mainly from the swellings smaller than 
1cms in size and from thyroid due to hemorrhagic aspirate. 

In the present study, the highest degree of sensitivity (96 %) 
in diagnosing the thyroid gland pathologies document the 
utility of FNAC as a first line investigation in the management 
of such swellings. In different literatures, overall sensitivity 
of thyroid swellings range from 55% to 97%.9,10 Two cases 
were  diagnosed as thyroid cyst in FNAC on the basis of 
scant cellularity with presence of foamy macrophages, 
few follicular cells and colloid. Out of them, 1 was colloid 
goitre with cystic changes and another case as papillary 
carcinoma of thyroid in HPE.  Absence of actual characters 
of papillary carcinoma such as papillary fragments, 
intranuclear inclusions,nuclear grooves and overlapping of 
nuclei have been attributed to the cytological confusion.11 
Thus, in our study the accuracy rate in diagnosis of cystic 
lesions of thyroid was 50%. It is documented that 20% of 
follicular neoplasm and 25% of papillary carcinoma have 
cystic changes.12 The possible solution to this can be 
multiple aspirations from the hypercellular areas. In a study 
by Ergete found carcinoma in cystic lesions in two persent 
of cases whereas no malignancy was in the cystic lesions by 
Sohail Raza.13,14

Maximum numbers of error were in the diagnosis of lymph 
node pathology. There were 4 false negative and 1 false 
positive reporting in FNAC of lymph nodes. Four lymph 
nodes  diagnosed as reactive lymphadenitis by FNAC  were 
later diagnosed as Non Hodgkin Lymphoma  by histology. 
Different studies have shown the importance of the quality 
of cytological preparation besides the representativeness 
of the aspirate especially in the diagnosis of reactive 
lymphadenitis and in the diagnosis and classification of 
Lymphomas.5,15 Similarly, misinterpretation may be due 
to mixed population of lymphoid tissues and tingible 
body macrophages. Thus, we conclude the presence of 
macrophages suggest reactive hyperplasia but not always 
rule out lymphomas. Among one false positive was a case 
of lymphoma suggested by FNAC which was diagnosed 
as reactive lymphadenitis by histology. Germinal centers 
may be very large in some cases of reactive hyperplasia. If 
aspirates are obtained from such a large germinal centre, 
the increased number of large cells and increased mitosis 
may suggest it of malignancy.

Similar pattern of misinterpretation was also seen in 
reporting the cystic lesions of the salivary gland due 
to low diagnostic yield in aspiration. Overall sensitivity 
and specificity in FNAC of salivary glands in our study is 
concordant with that of Costa et al.16 The lesions categorized 

Table 3. Cyto-Histological Correlation of Thyroid. 

FNAC Reports (n) Histopathological Report 
REPORTS (n)

Accuracy 
Rate

Colloid Goitre (n=5) Colloid Goitre(n=5) 100%

Benign Cystic Lesions(n=2) Colloid Goitre with cystic 
changes (n=1)
Papillary carcinoma (n=1)

50% (1 False 
negative for 
malignancy)

Papillary carcinoma (n=3) Papillary carcinoma )n=3) 100%

Follicular Neoplasm (n=11) Follicular Adenoma(n=8)
Follicular carcinoma (n=3)

100%

Hashimoto 
Thyroiditis(n=2)

Hashimoto 
Thyroiditis(n=2)

100%

Lymphocytic 
Thyroiditis(n=1)

Lymphocytic 
Thyroiditis(n=1)

100%

Table 4. Cyto-Histological Correlation of Soft Tissue Swelling.

FNAC Reports (n) Histopathological Report 
REPORTS (n)

Accuracy 
Rate

Lipoma (n=1) Lipoma(n=1) 100%

Table 5. Sensitivity, Specificity and Diagnostic Accuracy of FNAC 
in Diagnosis of Head and Neck Lesions in the Study.

Organ of 
Origin 

FNAC/HPE Sensitively Specificity Accuracy 
Rate

Thyroid 23/24 96% 100% 92.85%

Lymph Nodes 24/29 82.7% 96% 88.76%

Salivary 
Glands

8/10 80% 100% 75%

Miscellaneous 1/1 100% 100% 100%

Total 55/64 86% 99% 87.44%

Table 6. Comparison of the Present Study with Other Studies.

Present 
Study 

Tilak  
et.al5

Chauhan 

et.al6
Tadon 
et.al7

Mobley 
et.al8

Sensitivity 86% 90.9% 93.1% 89.6% 96.6%

Specificity 99% 93.2% 100% 96.5% 97.7%

Accuracy 
rate

87.4% 92.7% 98.4% 93% 94.4%
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as benign cystic were reported as Warthin’s tumor in HPE. 
Vaidya et al and Postema et al encountered the similar 
diagnostic dilemma and concluded the cytological diagnosis 
of cysts should be performed with caution.17,18
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