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ABSTRACT
Background: Fine-needle aspiration cytology (FNAC) is widely employed as an initial investigative tool in the diagnosis of
various types of lesions in the body, neck swellings being one of them. To make accurate surgical interventions for these
swelling, it is essential to make a preoperative assessment. The aim of this study was to find out diagnostic accuracy of
FNAC in the diagnosis of the common neck swellings. Methods: Patients attending the department of ENT with complaint
of neck swelling were included in the study. FNAC and histopathology was performed. The sensitivity, specificity and
predictive values of the test were calculated. Results: The mean age was 50.5 (SD±8.70). Most of the patient complaint of
neck swelling for 6 month of duration. Histopathologically, 7.1% patients had papillary carcinoma thyroid, 17.8% had
pleumorphic adenoma and 21.4% had goitre. The accuracy of FNAC for papillary carcinoma thyroid, pleumorphic adenoma
and goiter was 98.8%, 97.6% and 95.2% respectively. Conclusion: FNAC is a sensitive, specific, and accurate initial
diagnostic test for the evaluation of patients with neck swellings.
Keywords: FNAC, histopathological examination, neck swellings.

INTRODUCTION
Fine Needle Aspiration Cytology (FNAC) is a wellestablished and widely used method for both a
preliminary and sometime final non-invasive
pathologic diagnosis. FNAC is a simple and
inexpensive diagnostic tool and should represent the
standard of care in developing and resource-poor
countries while maintaining its diagnostic usefulness
in developed and advanced ones.[1]
Lesions in the head and neck region, presenting to
the ENT specialist are good cases for FNAC,
because of excellent accessibility. The modality of
cytologic diagnosis has gained almost universal
acceptability owing to its many inherent advantages,
some of which are, good patient compliance,
minimal discomfort, trauma and; invasiveness, cost
effectiveness, rapidity, and the avoidance of surgery
in situations where a conservative approach is more
profitable.[2]
The various neck swellings are as follows:
Inflammatory – Lymphadenopathy Lymphadenitis,
Granulomatous disease, Sialadenitis / sialolothiasis;
Congenital – Thyroglossal duct cyst, Branchial cleft
anomaly, Dermoid cyst, Teratoma, Lymphangiomas,
hemangiomas; Primary neoplasm of neck Lymphoma (Hodgkin’s and Non-Hodgkin’s);
Thyroid neoplasm, neoplasm of salivary glands,
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neurogenic
neoplasm,
Paragangliomas
and
lipomas.[3]
To make an accurate and effective surgical
intervention, it is essential to make a preoperative
assessment of the nature of these lesions. The aim of
study was to find out diagnostic accuracy of Fine
Needle Aspiration Cytology (FNAC) in the
diagnosis of the common neck swellings. Specific
objective was to calculate sensitivity, specificity,
Positive predictive value (PPV) and Negative
predictive value (NPV) of FNAC in comparison
with gold standard histopathology in neck swellings.

MATERIALS AND METHODS
All the patients attending the department of ENT
with complaint of neck swelling or complication of
neck swelling, over a period of 12 month starting
from March, 2019 to February, 2020 fulfilling the
inclusion and exclusion criteria were included in the
study. The study was conducted in the Department
of ENT at Nalanda Medical College & Hospital,
Patna, after taking permission from institutional
ethical committee. Patients with complaints of neck
swelling or complications of neck swelling were
included in the study. Patients not willing to
participate in the study, patients with cardiovascular
instability, patient with bleeding diathesis or
deranged coagulation profile and patient with
subclinical neck swelling were excluded, patient
with advanced staged carcinoma of neck and Patient
with carotid body tumors were excluded.
A study performa was developed which was
pretested. After taking written informed consent,
detailed history and clinical examination of patient
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was elicited with special emphasis on neck swelling
problem. A thorough systemic examination was
done to rule out any other systemic disease. First we
did the FNAC taking full precautions. Later we did
histopathology. The data were recorded on a
predesigned proforma and analysed statistically. It
was analyzed using EpiInfo version-6 software. The
sensitivity, specificity and predictive values of the
test were calculated.

(38.1%) were males while 52 (61.9%) were females.
[Table1] Most (32.1%) of the patient complaint of
neck swelling for 6 month of duration, followed by
one year (27.4%), one to five years (23.8%), up to 1
month (9.5%) and more than five years (7.2%).
[Figure 1] In this study, right side neck swelling was
more (60.7%, 51/84) and in 4.7% (4/84) of cases the
swelling was in midline.
Most of the swelling was arising from the thyroid
tissue, then parotid, subcutaneous tissue,
submandibular gland. Lymph nodes and the deep
neck space were seen too. In the current study, the
pleomorphic adenoma, and goiter constitute the
maximum number. Rest were sialoadenitis and
papillary carcinoma thyroid of the thyroid.

RESULTS
The mean age was 50.5 (SD±8.70), most common
age group in the present study was 41-60 yrs (40/84,
47.6%) of age. Gender wise, out of 84 patients, 32

Table 1: Age and gender wise frequency distribution of patient of neck swelling (n=84)
Age group

Male (%)

Female (%)

Total

<20 years
21-40 years
41-60 years
>60 years
Total

2 (6.3%)
11 (34.4%)
17 (53.1%)
2 (6.2%)
32 (100%)

11 (21.2%)
12 (23.1%)
23 (44.2%)
6 (11.5%)
52 (100%)

13 (15.5%)
23 (27.4%)
40 (47.6%)
8 (9.5%)
84 (100%)

Table 2: Two by two table of the diagnosis of neck swellings by FNAC and Histopathology
Neck swelling

FNAC

Papillary Carcinoma
Pleumorphic Adenoma
Goiter

Positive
Negative
Positive
Negative
Positive
Negative

Histopathology
Positive

Negative

Total

5
1
15
0
14
4

0
78
2
67
0
66

5
79
17
67
14
70

Table 3: Statistical accuracy of FNAC in comparison of histopathology (n=84)
Neck swelling

Sensitivity
(95% CI)

Specificity
(95% CI)

PPV (95% CI)

NPV (95% CI)

Accuaracy
(95% CI)

Pappilary
Carcinoma
Pleumorphic
Adenoma
Goiter

83.3%
(35.8% - 99.6%)
100%
(78.2%-100%)
77.8%
(52.4%-93.6%)

100%
(95.4%-100%)
97.1%
(89.9%-99.6%)
100%
(94.6%-100%)

100%

98.7%
(92.9%- 99.8%)
100%

98.8%
(93.5%-99.9%)
97.6%
(91.7%-99.7%)
95.2%
(88.2%-98.7%)

88.2%
(65.7%-96.7%)
100%

94.3%
(87.4%-97.5%)

swelling. [Table 2] For the FNAC of the papillary
carcinoma thyroid, the sensitivity was 83.3%,
specificity was 100%, PPV was 100%, NPV was
98.7%. For Pleomorphic adenoma the sensitivity
was 100%, specificity 97.1%, PPV 88.2% and NPV
was 100%. For goiter the sensitivity was 77.8%,
specificity was 100%, PPV was 100% and NPV was
94.3 %. The accuracy of FNAC for papillary
carcinoma thyroid, pleumorphic adenoma and goiter
was 98.8%, 97.6% and 95.2% respectively. [Table 3]

DISCUSSION

Figure 1: Duration of swelling (n=84)

Histopathologically, 6 patients (7.1%) had papillary
carcinoma thyroid, 15 patients (17.8%) had
pleumorphic adenoma and 18 patients (21.4%) had
goitre. So, FNAC & Histopathology were compared
in about 46.4% (39/84) of the cases of the neck

The current study was performed in the total 84
patients in one year of time period.Out of 84
patients, 32 were males while 52 were females, and
male: female ratio was 1:1.62. Recently Kumar A et
al. reported male to female ratio as high as 1: 6.02.[4]
Another study by Gupta M et al also reported higher
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male to female ratio that is, 1:6.35.[5] The female
predominance suggests that hormonal factors may be
involved and the literature also says that there can be
biological changes occurring during pregnancy
which may increase the risk.[6] Right side neck
swelling was more commonly seen while only 4.7%
of cases showed midline swelling. Similar
observation was seen by Pandey AK et al.[7]
For the FNAC of the papillary carcinoma thyroid,
the sensitivity was 83.3%, specificity was 100%,
PPV was 100%, NPV was 98.7% and accuracy was
98.8%. Jinu IJ found in his study that sensitivity,
specificity, PPV, NPV of FNAC for papillary
carcinoma thyroid was 73%, 98%, 90% and 96%
respectively.[8]

In this study, FNAC detected pleomorphic adenoma.
The sensitivity was 100%, specificity 97.1%, PPV
88.2% and NPV was 100% while accuracy was
97.6%. Gudmundsson JK et al did FNAC in salivary
gland masses. They found that FNAC results did not
correlate with histology in 6.4% cases. The
sensitivity and specificity of FNAC was 73% and
97%. The PPV was 73% and NPV was 97%. The
kappa statistic for the degree of agreement between
FNAC and histological results was 0.94. The overall
accuracy of FNAC was 95%.[9] For goiter the
sensitivity was 77.8%, specificity was 100%, PPV
was 100% and NPV was 94.3 %. The accuracy of
FNAC for goiter was 95.2%.

Table 4: Comparison of sensitivity, specificity, PPV and NPV of FNAC in thyroid lesions with other studies.
Study Group

Sensitivity

Specificity

PPV

NPV

Arda et al,[10]
Haberal et al,[11]
Sinna et al,[12]
Saraf et al,[13]
Saldanha et al,[14]
Cap J et al,[15]
Present study

100%
92.6%
92.8%
72.3%
72%
65-98%
77.8%

95%
91.6%
94.2%
86.6%
93.5%
72-100%
100%

94.9%
78.3%
34-100%
100%

91.8%
91.1%
83-100%
94.3 %

The main objective of FNAC is to identify thyroid
nodules that can safely be left in situ, excluding
carcinoma. Before the introduction of FNA, patients
with solid, cold, and/or single nodules had been
candidates for surgery. In practice, diagnosis based
on FNA has led to a substantial reduction in the
number of patients sent to surgery.[10]
Haberal AN et al showed that follicular cells that
exhibit some of the features of papillary carcinoma
could be observed in a cytology slide of Hashimoto's
thyroiditis, leading to a diagnostic pitfall. In
addition, cellularity and overlapping cytological
criteria in hyperplasia might lead to a false
diagnosis.[11] Saraf et al found a low sensitivity of
FNAC for malignancy with no false positive. He
found possible reasons for inability of FNAC to
correctly diagnose malignant lesions as sampling
error, harvesting of inflammatory cells or necrotic
tissue.[13] Cap J et al found in their study that
specificity and PPV are low when fine needle
aspiration biopsy results are divided into two
categories only and when only suspicious/malignant
fine needle aspiration biopsies with subsequent
malignant histology are considered to be true
positive.[15]

CONCLUSION
It can be summarised from this study that FNAC can
be confidently taken as a primary diagnostic tool by
an ENT specialist. FNAC is a sensitive, specific, and
accurate initial diagnostic test for the evaluation of
patients with neck swellings. For further
confirmation, histopathology can be taken later on.
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