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minimally invasive, cost-effective, and swift diagnostic method for assessing
these lesions.

Materials and Methods: A retrospective observational study at Karwar
Institute of Medical Sciences, from Jan 01 to Sep 30, 2023, involved 269
patients with head and neck masses undergoing FNAC. Data, extracted from
requisition forms and cytopathology reports with histopathological co-relation,
when possible, was analysed using Microsoft Excel and Jamovi Software
version 2.3.28.

Results: In the 269 head and neck lesions studied, 31-40 age group was most
common, with females (52%) outnumbering males. Skin and soft tissue cases
accounted for 34.2%, most commonly were Epidermoid Cysts (38.1%).
Lymph Node cases constituted 30.5%, with 54.9% being Reactive
Lymphadenitis. Thyroid disorders made up 28.6%, with Lymphocytic
Thyroiditis at 31.2%. Salivary Gland cases were 6.7%, out of which, 47.1%
were cases of Sialadenitis. Among the 269 cases, 6.1% were identified as
malignant, and within this subset, 3% exhibited lymph node metastasis. FNAC
was inconclusive in 5.2% cases. Cyto-histopathological correlation in 23 cases
showed 78.3% concordance, mainly affected by sampling error and
cytological underdiagnosis due to poorly representative cellular material.
Conclusions: The primary finding of this study exhibits effortless diagnostic
capability of FNAC in determining the characteristics of head and neck
swellings, establishing its significance as a valuable tool for the initial
assessment of such conditions.
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INTRODUCTION

Palpable swellings in the head and neck region are
among the most frequently encountered clinical
conditions faced by practitioners.l'! Neck swellings
are a common clinical presentation, easily accessible
for diagnostic procedures due to their superficial
nature. Often asymptomatic, they are typically
noticed incidentally during grooming or by others.
A systematic and thorough evaluation is essential to
accurately diagnose and manage these masses.?!

Palpable head and neck swellings encompass a
variety of non-neoplastic and neoplastic lesions
involving lymph nodes, salivary glands, thyroid, and
soft tissues. The diverse tissue types and the
prevalence of primary and metastatic neoplasms
make this region a common site for Fine Needle
Aspiration Technique (FNAC) diagnosis.[*) Neck
masses are often benign but can occasionally be
malignant, requiring early differentiation for timely
diagnosis and treatment to reduce patient morbidity
and mortality.[ Evaluating a neck mass begins with

2173

International Journal of Medicine and Public Health, Vol 15, Issue 2, April- June, 2025 (www.ijmedph.org)



a thorough history and a complete head and neck
examination, focusing on the upper aerodigestive
tract. This approach narrows diagnostic possibilities
and guides subsequent steps, often following an
algorithm.!

FNAC is a primary diagnostic tool for head and
neck lesions, evolving from a screening method to a
powerful diagnostic technique.6 FNAC involves
using a 21- or 22-gauge needle and a 10ml syringe
to aspirate cells from pathological lesions. It is
suitable for sampling superficial organs like the
thyroid, breast, and lymph nodes, while deep organs
like the lungs, liver, and kidneys require ultrasound
or CT guidance. FNAC is an inexpensive, safe,
quick, and accurate procedure when performed by
experienced professionals.’l FNAC of the head and
neck region is a widely accepted technique known
for its high specificity.[®!

FNAC effectively distinguishes non-neoplastic from
neoplastic lesions, often eliminating the need for
surgical intervention. Advanced techniques such as
flow cytometry, cytogenetics, electron microscopy,
cell block preparation, and immunocytochemistry
have significantly enhanced cytology, evolving it
from a screening tool into a robust diagnostic
method.”]

FNAC has evolved over time and provides a
comprehensive cellular sample through multiple
passes and has become a widely successful primary
diagnostic tool for tumours over the past 30 years.
But despite its widespread use, published data on its
diagnostic accuracy in this regional population are
scarce. This study aims to quantify the diagnostic
accuracy of FNAC across different lesion types, and
identify factors contributing to inconclusive or
discordant results.

MATERIALS AND METHODS

Study design, sample size and source of data:

This was a retrospective observational study and
data was collected from requisition forms,
cytopathology reports, and archived slides of
previous palpable head and neck swelling cases
undergoing FNAC conducted in Department of
Pathology from January 2023 to September 2023 at
Karwar Institute of Medical Sciences.

Inclusion and Exclusion Criteria

All the head and neck cases were separated from
other lesions aspirated over nine months and data
with incomplete demographic details were excluded
from the study.

Method of Data Collection

This study included 269 FNAC samples from head
and neck lesions, conducted over 9 months. Ethical
approval was obtained from the institutional ethics
committee, and informed written consent was
secured after explaining the research protocol in
detail to all participants.

A comprehensive patient history was recorded,
focusing on neck swelling and its potential causes.

Relevant questions were asked regarding past,
present, and family history of conditions.

The procedure was performed in an outpatient
setting to minimize patient discomfort and risk of
complications. The area to be aspirated was
thoroughly cleaned with spirit. FNAC was
performed using a 10cc disposable syringe and a
22/23-gauge needle under aseptic precautions. Both
aspiration and non-aspiration techniques were
utilized as required. Multiple hits were made within
the lesion while applying sufficient negative
pressure. After aspiration, the needle was removed,
and pressure was immediately applied to the site to
prevent bleeding or hematoma formation.

The aspirated material was smeared onto two clean
glass slides. Depending on the staining protocol, the
smears were either wet-fixed or air-dried. Routine
staining with Haematoxylin and Eosin and Pap stain
was performed. Special stains were applied as
required based on the lesion type or clinical
suspicion. Three to four smears were prepared by a
cytopathologist following standard guidelines.
Ziehl-Neelsen staining for acid-fast bacilli was
conducted for suspected tubercular lesions.
Aspirations were taken from various sites, including
lymph nodes, thyroid, salivary glands, and soft
tissues. Cytomorphological diagnoses were made
based on the pathology observed. Excisional biopsy
specimens were fixed in 10% neutral buffered
formalin, processed by paraffin embedding, and
stained with Haematoxylin and Eosin. Cyto-
histopathological correlation was performed in
relevant cases.

This minimally invasive technique provided
accurate cytological diagnoses with minimal trauma
and no complications, ensuring patient safety and
comfort throughout the process.

Statistical Analysis

The data collected was analysed using Jamovi
2.3.28. Socio-demographic variables were analysed
in terms of mean, standard deviation (SD),
frequency (n) and percentage (%). A p-value of
<0.05 was taken as statistically significant. Data
results were represented in the form of tables and
figures.

RESULTS

The study analyzed 269 cases, with patient ages
ranging from 2 to 82 years. The mean age of the
patients was 39.18 + 18.286 years, indicating that,
on average, the study population was in middle
adulthood and suggesting that the cases included a
diverse age group spanning from early childhood to
elderly individuals.

In our cohort of 269 FNACs, we observed a slight
female predominance (52% vs. 48%) and a peak
incidence in the 31-40 (21.2%) and 41-50 (18.2%)
year age groups, with women outnumbering men in
both brackets. This mirrors well-documented trends
in thyroid and related head-neck lesions:
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ultrasound-based studies report a female-to-male
prevalence ratio of approximately 3—4:1 for thyroid
nodules—Ilargely attributed to oestrogen-mediated

proliferative effects on thyroid follicular cells and
higher rates of autoimmune thyroiditis in women.!")

Table 1: Baseline characteristics based on gender distribution

Baseline variables | Females (n=140) | Males (n=129) p-value
AGE GROUP (in years)

0-10 5 (3.6%) 8 (6.2%)

11-20 15 (10.7%) 19 (14.7%)

21-30 20 (14.3%) 23 (17.8%)

31-40 33 (23.6%) 24 (18.6%)

41-50 28 (20.0%) 21 (16.3%) 0.214
51 -60 16 (11.4%) 15 (11.6%)

61-70 19 (13.6%) 9 (7.0%)

71-80 4 (2.9%) 7 (5.4%)

81-90 0 (0.0%) 3(2.3%)

MEAN AGE (in years) 40.43 +17.225 37.82 +19.348 0.243

Table 2: Distribution of lesions based on gender

LESIONS

Female (n=140)

Male (n=129)

Skin and subcutaneous tissue

33 (23.6%)

59 (45.7%)

Lymph nodes 33 (23.6%) 49 (38%) <0.0001*
Thyroid 69 (49.3%) 8 (6.2%)
Salivary glands 5 (3.6%) 13 (10.1%)
80.00% —o— 45.00% o
70-00% 20.00%
60.00%
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Figure 1a: Distribution of clinical features with respect
to site of lesions — Lymph node

Figure 1b: Distribution of clinical features with respect
to site of lesions — Skin & subcutaneous tissue

The distribution of clinical features based on the site
of lymph node lesions reveals that cervical lymph
nodes were the most commonly affected, accounting
for 70.7% of cases. This highlights the prominence
of cervical lymphadenopathy in the study
population, which could be due to infections,
malignancies, or other pathological processes
commonly affecting this region. Other lymph node
sites were far less frequently involved.
Submandibular lymph nodes represented 11% of
cases, followed by submental lymph nodes at 7.3%,
and supraclavicular lymph nodes at 2.4%, which
may indicate rarer involvement typically seen in
specific conditions like tuberculosis or metastatic
malignancies. Sites such as the post-auricular,
occipital, parotid, and parapharyngeal lymph nodes
were equally uncommon, each contributing to only
1.2% of cases, potentially reflecting limited
pathological involvement in these regions within the
study cohort. This data underscores the importance
of a thorough clinical examination, with particular
attention to cervical lymph nodes in cases of
lymphadenopathy (Figure 1a).

The distribution of clinical features associated with
lesions affecting the skin and subcutaneous tissue,
categorized by anatomical site. The highest
prevalence is observed in head swellings,
accounting for 41.30% of cases. Neck swellings
follow, with a significant proportion of 27.20%.
Facial swellings are less common, comprising
19.60% of the cases. The lowest incidence is noted
in ear swellings, which represent 12.00% of the
total. This data highlights that head swellings are the
most frequently encountered (Figurelb).

60.00% 55.60%

50.00%

40.00% 38.60%
@
&
=
£ 30.00%
-
]
a

20.00%

10.00% 5.60%

0.00% [
Infraauricular swelling Parotid swelling Submandibular swelling
SALIVARY GLAND

Figure 1c: Distribution of clinical features with respect
to site of lesions — Salivary gland
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The bar chart (Figure 1c) illustrates the distribution
of clinical features related to lesions in the salivary
gland. The most common site of involvement is
parotid swelling, accounting for 55.60% of cases.
Submandibular swelling is the second most
frequent, representing 38.60%. In contrast,
infraauricular swelling is relatively uncommon,
making up only 5.60% of the cases. This data
emphasizes that parotid swellings are significantly
more prevalent compared to other salivary glands.
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70.00%
60.00%
o
¥ so.00%
£
g
£ 10.00%
g
o
30.00%
20.00% 16.90%
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THYROID
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thyroiditis, 31%
Colloid goitre,
Hashimoto 2%
thyroiditis, 1%
= Medullary CA m Pappilary CA w Nodular goitre
Non diagnostic u Colloid goitre M Hashimoto thyroiditis
® Lymphocytic thyroiditis ® Benign follicular nodule

Figure 2c¢: Distribution of diagnosis of thyroid lesions

Figure 1d: Distribution of clinical features with respect
to site of lesions — Thyroid

Figure 1d shows the distribution of clinical features
associated with thyroid lesions. Anterior neck
swelling is the most prevalent, accounting for
77.90% of cases. Midline neck swelling follows,
representing 16.90%. Left neck swelling is the least
common, comprising only 5.20%. This data
highlights that anterior neck swellings are
overwhelmingly more common in thyroid-related
cases compared to other regions of the neck.
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Figure 2d: Distribution of diagnosis of salivary gland
lesions

Figure 2a: Distribution of diagnosis of lymph node
lesions
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Benign cystic
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26%

Epidermoid cyst
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m Poorly differentiated CA m Suppurative lesion  Dermoid cyst

Benign cystic lesion M Lipoma ® Epidermoid cyst

o Inconclusive M Rest

Figure 2b: Distribution of diagnosis of skin and
subcutaneous lesions

The distribution of diagnosis based on various
lesions is depicted in pie chart (figure 2a,2b,2c,2d)
The majority of diagnoses (72%) were accurate and
aligned (concordant), while a smaller proportion
(28%) showed discrepancies (discordant). The
detailed breakdown helps identify specific areas
where diagnostic accuracy might be improved, such
as inconclusive results or differentiating between
similar conditions (e.g., lipomas versus other
tumours). This could be used in a clinical or
research setting to evaluate diagnostic tools or
procedures.

DISCUSSION

FNAC is a simple, quick, and cost-effective method
for evaluating superficial head and neck masses,
performed with minimal trauma in an outpatient
setting. It is particularly useful for early
differentiation between benign and malignant
pathologies, significantly impacting treatment
planning. Additionally, FNAC can serve both
diagnostic and therapeutic purposes, especially in
cystic swellings.['!)

This retrospective cyto-histological study of head
and neck lesions includes swellings from cervical
and supraclavicular lymph nodes, thyroid, parotid
and submandibular salivary glands, developmental
cysts, and other miscellaneous lesions.

2176

International Journal of Medicine and Public Health, Vol 15, Issue 2, April- June, 2025 (www.ijmedph.org)



In our study, skin and soft-tissue lesions
predominated (34.2%) because they lie just beneath
the skin and are readily palpated and aspirated.
Epidermoid cysts made up 38.1% of these cases;
they arise from entrapped epidermal cells in the
dermis and are most common on the face, scalp, and
neck where pilosebaceous units abound. Their
slowly enlarging, painless nodules with a central
punctum often prompt early clinical evaluation and
FNAC sampling.[?!

Lymph node lesions made up 30.5% of our 269
FNACs, with 54.9% diagnosed as reactive
lymphadenitis. This reflects nodes’ role as antigen
filters—where infection or irritation triggers benign
follicular hyperplasia evident on cytology—and the
ease of palpating and sampling superficial cervical
nodes in the outpatient setting.'¥) Similar series
report reactive lymphadenitis in roughly half of
benign nodal aspirates (48.3%), highlighting both
immunologic and practical drivers of this finding.['
Thyroid lesions made up 28.6% of our 269 FNACs,
reflecting the high background rate of palpable
thyroid nodules in the general population. Palpable
nodules are found in about 4-7% of adults, and
FNAC is the standard first-line investigation for any
clinically or sonographically detected thyroid
swelling.['>1 Within our thyroid group, lymphocytic
(Hashimoto) thyroiditis was the most common
finding (31.2%). This mirrors other FNAC series in
which chronic lymphocytic thyroiditis ranks as the
second most frequent thyroid diagnosis—
comprising roughly 30-35% of benign thyroid
aspirates—and reflects the rising prevalence of
autoimmune thyroid disease, especially in middle-
aged women.['!”] Together, the combination of a
sizable reservoir of palpable thyroid nodules and the
common occurrence of autoimmune inflammation
explains why thyroid disorders, and lymphocytic
thyroiditis in particular, occupy such a large share of
our head—neck FNAC workload.

Salivary gland lesions formed a small but distinct
group (6.7% of all FNACs), yet nearly half of these
were sialadenitis (47.1%). This high rate of
inflammation reflects the gland’s vulnerability to
obstruction and infection: the long, tortuous ducts—
especially of the submandibular and parotid
glands—predispose to saliva stasis, stone formation,
and bacterial overgrowth, leading to both acute and
chronic sialadenitis.['®®! In addition, inflamed
glands are often tender or visibly swollen,
prompting patients to seek evaluation and making
these lesions easy to palpate and sample in the
outpatient setting. Together, these anatomic and
clinical factors explain why nearly half of our
salivary gland FNACs were inflammatory rather
than neoplastic.

Malignant lesions comprised only 6.1% of our 269
FNACs, in keeping with other head—neck series
reporting a low overall malignancy rate (2.7-13%)
due to the predominance of benign and
inflammatory ~ masses.””!  Within  this  small
malignant subset, 3% of all cases demonstrated

lymph node metastases on cytology. Early
identification of nodal metastasis by FNAC is vital
for patient management: combined FNAC and
adjunctive FNA-thyroglobulin measurement yields
sensitivities up to 75% and specificities over 95%
for detecting metastatic carcinoma in cervical
nodes.?"?21 Thus, even though malignant lesions are
uncommon among head—neck FNAC samples, the
ability to detect secondary deposits guides staging,
biopsy  planning, and timely therapeutic
intervention.

In our series, FNAC was non-diagnostic in 5.2% of
cases, almost exclusively because of scant or non-
representative cellular material. Reported rates of
non-diagnostic FNAC range from 3% to 30%, and
inadequate sampling—whether due to small lesion
size, necrotic or haemorrhagic aspirates, or
suboptimal needle placement—is the primary cause.
When we compared cytology with subsequent
histology in 25 cases, we found an 78.3%
concordance rate; the remaining discrepancies
reflected both sampling error (e.g., missing focal
malignancy in a heterogeneous lesion) and
cytological under-diagnosing. These findings
highlight the need for meticulous technique—
potentially aided by ultrasound guidance and rapid
on-site adequacy assessment—and, in equivocal
cases, low-threshold referral for core biopsy or
excision to secure a definitive diagnosis.

In a study by Shiladaria PB et al,*® out of 260
head—neck masses, lymph nodes predominated
(57.69%), with 53.33% of nodal FNACs revealing
tubercular lymphadenitis—highlighting FNAC’s
value in early TB diagnosis. Thyroid lesions
comprised 24.61%, aiding benign—malignant
differentiation, while salivary gland and soft-tissue
aspirates made up 10% and 6.15%, respectively,
reflecting FNAC’s versatility across inflammatory
and neoplastic conditions. FNAC was non-
diagnostic in 2.69%, usually due to scant material,
requiring repeat aspiration or excisional biopsy.

In Gupta et al.’s series,?*! of palpable head—neck
lesions, lymph nodes were the most common FNAC
site (41%), followed by the thyroid (33%), reflecting
both the ease of nodal sampling and the high
prevalence of thyroid disorders. Cytologically, non-
specific reactive changes topped the list (33%),
underscoring FNAC’s role in diagnosing benign
hyperplastic responses to infection or inflammation.
Lymphadenitis—including  tubercular ~ forms—
accounted for 30%, highlighting the burden of TB in
endemic regions. Colloid patterns made up 26%,
largely representing benign thyroid entities such as
multinodular goiter and colloid cysts, while
sialadenitis was seen in 12% of salivary gland
aspirates. Non-Hodgkin lymphoma also comprised
12% of diagnoses, demonstrating FNAC’s utility in
early hematolymphoid malignancy detection.
Finally, benign cysts (20%), chiefly epidermoid and
sebaceous types, further illustrate FNAC’s
effectiveness in evaluating superficial cystic lesions.
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In a study by Sheikh N et al,** study analyzed 116
cases of FNAC lesions from patients with head and
neck swellings over a 9-month period (May 2019 to
January 2020). The findings revealed that
cutaneous/subcutaneous swellings accounted for the
highest number of cases, comprising 39.65% of the
total, all of which were benign. Lymph node lesions
were the second most common, making up 35.34%,
followed by thyroid lesions at 19.82% and salivary
gland lesions at 5.17%. The study highlights the
prevalence of benign swellings, particularly in
cutaneous and subcutaneous tissues, with lymph
nodes being the next most common site of concern.
In a study by Suryawanshi Kishor H et al,!>"
included 288 patients with palpable head and neck
swellings. The most common site for FNAC
aspiration was lymph nodes (39.58%), with
tubercular lymphadenitis being the most frequent
diagnosis. Thyroid lesions accounted for 31.25%,
followed by salivary gland lesions at 18.75%, and
soft tissue and miscellaneous lesions at 7.29%.
FNAC was inconclusive in 3.12% of cases. The
overall accuracy rate of FNAC was 93.02%, with a
sensitivity of 81.81% and specificity of 96.87%,
indicating high diagnostic accuracy for head and
neck lesions.

In a study by Goyal D et al,*®! conducted a study on
100 patients with cystic neck swellings over a
period of five years (2008-2013) to compare clinical
diagnosis, FNAC, and histopathological reports for
diagnostic reliability. They found that a simple
clinical examination followed by FNAC and
histopathology is an effective, quick, inexpensive,
and minimally invasive technique for diagnosing
various head and neck swellings. Among the
different cystic swellings, thyroglossal cysts were
the most common, followed by dermoid cysts.

CONCLUSION

In conclusion, FNAC proved to be an effective and
valuable diagnostic tool for evaluating head and
neck lesions, with a high diagnostic yield in
common conditions such as epidermoid cysts,
reactive lymphadenitis, and lymphocytic thyroiditis.
However, the study also highlighted the challenges
of obtaining representative  samples, with
inconclusive results in 5.2% of cases and a need for
cyto-histopathological correlation in some instances.
Despite these limitations, FNAC remains a crucial
first-line investigation, particularly for identifying
malignancies and guiding clinical management.
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