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Abstract
Background: Head and neck lesions are commonly encountered in patients across all age groups. This region encompasses a multitude
of congenital, inflammatory or neoplastic lesions. FNAC is a clinically appropriate procedure associated with minimal trauma and
complications for patients for analysis of head and neck swellings because of factors such as easy approachability of the target site,
increased compliance and helping to avoid surgery in non-neoplastic lesions, inflammatory conditions and also some tumors.
Objective: This study is undertaken to assess the accuracy of cytopathological diagnosis of head and neck lesions by FNAC and to
correlate and analyze FNAC of head and neck lesions with that of histopathological study.
Material and Methods: The present study was Laboratory based Cross sectional descriptive type of observational study. A total of 100
cases undergoing FNAC among the head and neck lesion were enrolled for present study. FNAC was done using 10 cc disposable
syringe and 22/23 gauge needle taking all aseptic precautions. Both aspiration and non-aspiration techniques were used wherever
required. Smears were stained with PAP, Haematoxylin-Eosin stain and Leishman stain. Zeihl-Neelsen staining for acid fast bacilli was
done in suspected tubercular lesions.
Results: Out of 100 patients lymph node lesions (46%) was the predominant site of FNAC. Out of 46 lesions of Lymph node; tubercular
lymphadenitis was the most common pathological findings. Among 28 thyroid lesion Colloid goitre (45.5%) was the predominant
finding. Out of 18 salivary gland lesions the most common lesion was pleomorphic adenoma. Out of 14 soft tissue and miscellaneous
lesions benign lesions were commonest finding.
Conclusion: FNAC is a simple, rapid and cheap diagnostic tool that can be done as an outpatient procedure with overall accuracy rate
of more than 90 % which differentiates non-neoplastic lesions from neoplastic lesions thus avoiding unnecessary surgeries.
Keywords: FNAC, lymphnode lesion, colloid goitre, salivary gland lesion, neoplastic lesion
Introduction
Head and neck lesions are commonly encountered in patients
across all age groups [1]. This region encompasses a multitude of
congenital, inflammatory or neoplastic lesions. These
pathological lesions arise at several anatomical sites include oral,
upper aero-digestive tract, otologic, thyroid, salivary glands,
lymph nodes, skin and soft tissues [2, 3]. The evaluation of head
and neck mass is a common clinical dilemma and a condition
which clinicians routinely encounter. It is evident that their early
diagnosis provides the best chance of successful treatment [4]. At
present, the preferred method of obtaining biopsy material from
a neck mass is fine needle aspiration cytology technique.
FNAC is a clinically appropriate procedure associated with
minimal trauma and complications for patients for analysis of
head and neck swellings because of factors such as easy
approachability of the target site, increased compliance and
helping to avoid surgery in non-neoplastic lesions, inflammatory
conditions and also some tumors [5]. Till now, there is no evidence
that the tumour spreads through the skin track created by the fine
hypodermic needle used in this technique [6]. FNAC helps to
differentiate benign from malignant lesions except in
differentiating follicular adenoma from follicular carcinoma of
thyroid [7]. FNAC is both diagnostic and therapeutic in a cystic
swelling [8]. This technique is helpful for the diagnosis of salivary
gland tumours where it can differentiate between a malignant and
a benign tumor with over 90% accuracy [9].

The accurate identification of the lesion is very essential for the
proper management of patients. Radiology does not always help
& may not be cost effective. Although biopsy gives reliable tissue
diagnosis, it carries the complications of surgical intervention,
may require hospitalization & it leaves behind unsightly scars.
Therefore this study is undertaken to assess the accuracy of
cytopatho logical diagnosis of head and neck lesions by FNAC
and to correlate and analyze FNAC of head and neck lesions with
that of histopathological study.
Material and Methods
Study design
The present study was Laboratory based Cross sectional
descriptive type of observational study. A total of 100 cases
undergoing FNAC among the head and neck lesion were enrolled
for present study. The study protocol was approved by the Ethics
Committee of SMS Hospital Jaipur.
Inclusion Criteria
1. Palpable and non-palpable head and neck lesions.
2. Head and neck lesions irrespective of age and sex.
Exclusion Criteria
1. Haemorrhagic smears.
2. Smears with inadequate cellularity.
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3.

Poorly preserved specimen having adequate material but
morphology is not discernible.

Detail clinical history and significant findings were noted. After
explanation of procedure and taking informed consent of patient,
FNAC was done using 10 cc disposable syringe and 22/23 gauge
needle taking all aseptic precautions. Both aspiration and nonaspiration techniques were used wherever required. Smears were
stained with PAP, Haematoxylin-Eosin stain and Leishman stain.
Zeihl-Neelsen staining for acid fast bacilli was done in suspected
tubercular lesions. Aspirations taken from various sites include
lymph node, thyroid, salivary gland and soft tissue. Cytomorpho
logical diagnosis was given depending upon the pathology.
Results
In this study out of 100 sample tested 55(55%) were female while
45(45%) were male. Female outnumbered male. Among that
most of the patients (41%) belong to 16-30 years of age, followed
by 31 -45 years of age. Out of 100 patients lymph node lesions
(46%) was the predominant site of FNAC and the least was Soft
tissue and miscellaneous lesion (14%). Out of 46 lesions of
Lymph node; tubercular lymphadenitis was the most common
pathological findings (43.4%) while the least was nonspecific
inflammatory lesions (4.3%). Among 28 thyroid lesion Colloid
goitre (45.5%) was the predominant finding in benign lesion
followed by Hashimoto’s thyroiditis (13.6%) while in malignant
papillary thyroid lesions were the predominant lesions (13.6%).
Out of 18 salivary gland lesions the most common lesion was
pleomorphic adenoma (66.66%) followed by chronic sialadenitis
(16.6%) in benign lesion followed by Mucoepidermoid
carcinoma(11.1%) in malignant cases. Out of 14 soft tissue and
miscellaneous lesions benign lesions were commonest finding
which includes epidermal cyst (28.5%), lipoma (14.2%) and
benign adnexal tumor (14.2%). In malignant squamous cell
carcinoma were seen in 14.2%.
In this study out of 100 FNAC there are 8 cases in which
cytological diagnosis varied from histopathological findings. The
most common were Reactive lymphadenitis which was our
cytological diagnosis whereas in histopathological findings we
found tubercular lymphadenitis. Out of 46 lymph node lesions
41(89.1%) found to be similar in histopathological findings.
Discordance was found only in 5 cases (10.9%) when we
correlate with histopathological findings. Similarly out of 22
thyroid lesions 21(95.4%) found to be similar in
histopathological findings. Discordance was found only in one
case (4.6%) when we correlate with histopathological findings.
Out of 18 salivary gland lesions 17(94.4%) found to be similar in
histopathological findings. Discordance was found only in one
case (5.6%) when we correlate with histopathological findings.
Out of 14 soft tissue and miscellaneous lesions 13(92.8%) found
to be similar in histopathological findings. Discordance was
found only in one case (7.2%) when we correlate with
histopathological findings.
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Table 1: Distributions of various head and neck lesions according to
site
Various Site
Number of cases (n=100) Percentage
Lymph node
46
46%
Thyroid gland
22
22%
Salivary gland
18
18%
Soft tissue and miscellaneous
14
14%
Total
100
100%
Table 2: Distributions of various lymph node lesions
Various lesions of lymph
Number of cases
node
(n=46)
1. Reactive adenitis
12
2. Inflammatory
Non specific
02
Tuberculosis
20
3. Malignant
Lymphoma
05
Metastasis
07
Total
46

Percentage
%
26.1
4.3
43.4
10.8
15.2
100

Table 3: Distributions of various thyroid lesions
Various lesions of thyroid Number of cases (n=22) Percentage %
1. Benign
Colloid goitre
10
45.5
Thyroglossal cyst
02
9.0
Follicular neoplasm
02
9.0
Thyroiditis
03
13.6
2. Malignant
Papillary thyroid carcinoma
03
13.6
Follicular carcinoma
01
4.5
Poorly differentiate thyroid
01
4.5
carcinoma
Total
22
100
Table 4: Distributions of various salivary gland lesions
Various lesions of salivary
Number of cases
gland
(n=18)
1. Inflammatory
Acute Sialadinitis
00
Chronic Sialadinitis
03
2. Benign
Pleomorphic adenoma
12
Warthin tumor
01
3. Malignant
Mucoepidermoid carcinoma
02
Total
18

Percentage
%
00
16.6
66.6
5.5
11.1
100

Table 5: Distributions of soft tissue and miscellaneous lesions
Various lesions of soft tissue and Number of cases Percentage
miscellaneous part
(n=14)
%
1. Benign
Lipoma
02
14.2
Epidermal cyst
04
28.5
Adenaxal tumor
02
14.2
Schwannoma
01
7.1
Hemangioma
02
14.2
2. Malignant
Squamous cell carcinoma
02
14.2
Metastatic epithelial tumor
01
7.1
Total
14
100
2
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Table 6: Overall Distribution of variation in cytological and histopathological diagnosis
Sl No.
1
2
3
4
5
6
7
8

Site of the lesion
Left cervical lymph node
Right cervical lymph node
Right side of neck swelling
Left submandibular lymph node
Left cervical swelling
Left parotid swelling
Right side of neck swelling
Left side of neck swelling

Cytological diagnosis
Tubercular lymphadenitis
Reactive lymphadenitis
Reactive lymphadenitis
Reactive lymphadenitis
Reactive lymphadenitis
Inflammatory lesion
Colloid cyst
Malignant epithelial neoplasm

Discussion
The differential diagnosis of a head and neck swelling covers a
broad spectrum of disease with differing implications for
management. The nature of lesion will determine whether patient
can be managed non-operatively or has to be subjected to a major
surgical procedure and in malignant lesions whether further
chemotherapy or radiotherapy is required. In present study we
found that predominant site of FNAC was lymph node lesions
(46%) followed by thyroid gland (22%), salivary gland (18%)
and the least was Soft tissue and miscellaneous lesion (14%). Our
results are in accordance with Bhagat V M. et al. [10] (53.5%) and
Suryawanshi K H. et al. [11] (39.5%) who have reported lymph
node was the predominant site of FNAC however Muddegowda
et al. [12] and Rathod G et al. [13] reported thyroid was the
predominant site of FNAC. In this study we found that in lymph
node lesions tubercular lymphadenitis was the most common
pathological findings (43.4%) followed by reactive
lymphadenitis (26.1%), Metastasis (15.2%), Lymphoma (10.8%)
which is in concordance with Suryawanshi Kishor H et al. [11]
(47.36%) Rathod G et al. [13] (42.12%), Tariq et al. [14] (36%) who
also reported tubercular lymphadenitis was the most common
pathological findings. However Afnan Gul et al. [15] has reported
the most common lesion of lymph node was reactive
lymphadenitis due to inflammatory pathology, frequently seen in
the first three decades.
In this study we found that in thyroid lesions Colloid goiter
(45.5%) was the predominant finding in benign lesion followed
by inflammatory lesions consisting of Hashimoto’s thyroiditis
(13.6%), chronic lymphocytic thyroiditis (9%). Our results are in
accordance with Suryawanshi K H et al. [11] (47.7%),
Muddegowda et al. [16] (44%) and Rathod G B et al. [13] (49%)
also found thyroid lesions as the predominant site of FNAC in
their study with colloid goiter as the predominant finding. We
also observed malignant lesion of thyroid constitute about 22.6%.
Among these malignant lesion 13.6% were papillary thyroid,
follicular carcinoma (4.5%) and 4.5% were poorly differentiate
thyroid carcinoma. In present study we found that in salivary
gland lesions the most common lesion was pleomorphic adenoma
(66.66%) followed by chronic sialadenitis (16.6%) in benign
lesion followed by Mucoepidermoid carcinoma (11.1%) in
malignant cases. Similar findings were observed by various
authors [10, 17, 18, 19] who reported pleomorphic adenoma as the
predominant salivary gland lesion in their study. However
Sharma N et al. [20] and Suryavanshi K et al. [11] found
inflammatory lesions as the commonest findings followed by
benign neoplasms including pleomorphic adenoma. In this study
we found that in soft tissue and miscellaneous lesions benign
lesions were commonest finding which includes epidermal cyst
(28.5%), lipoma (14.2%) and benign adnexal tumor (14.2%). In

Histopathological diagnosis
Hodgkin’s Lymphoma
Castleman’s disease
Tubercular lymphadenitis
Tubercular lymphadenitis
Tubercular lymphadenitis
Mucoepidermoid carcinoma
Papillary carcinoma
Evidence of malignancy not seen

malignant squamous cell carcinoma were seen in 14.2% and one
case of metastatic epithelial tumor (7.1%) were seen in our study.
Our results are similar to the findings of Kishor et al. [11] where
epidermal cyst was 57.14% and lipoma was 23.8%. Bhagat V et
al. [10] also found epidermal cyst (24%) as the most common soft
tissue lesion followed by lipoma 12.4%). In this study we found
that out of 100 FNAC there are 8 cases in which cytological
diagnosis varied from histopathological findings. The most
common were reactive lymphadenitis which was our cytological
diagnosis whereas in histopathological findings it was turned to
tubercular lymphadenitis. Similarly one case of tubercular
lymphadenitis was turned to Hodgkin’s Lymphoma in
histopathological findings. One case of inflammatory lesion was
turned to mucoepidermoid carcinoma in histopathological
findings. Similarly one lesion of colloid cyst was turned to
papillary carcinoma. However we found one case of Malignant
epithelial neoplasm in cytological diagnosis while in
histopathological findings evidence of malignancy not seen.
In this study we found that out of 46 lymph node lesions
41(89.1%) found to be similar in histopathological findings.
Discordance was found only in 5 cases (10.9%) when we
correlate with histopathological findings. The diagnostic
accuracy of FNAC in lymph node pathology was 89.1%. This
was in accordance with several other studies, reporting the
diagnostic accuracy ranging from 82.2 % to 94.4% [21]. Similarly
out of 22 thyroid lesions 21(95.4%) found to be similar in
histopathological findings. Discordance was found only in one
case (4.6%). In this study out of 18 salivary gland lesions
17(94.4%) found to be similar in histopathological findings while
discordance was found only in one case (5.6%). Our findings are
in accordance with K Amita et al. [22]. The rate of false-negative
diagnosis on cytology reported in literature ranges from 0% to
37% [23]. The diagnosis of low grade mucoepidermoid carcinoma
being missed at cytology due to aspiration of mucoid material
accompanied by cellular dilution due to cyst fluid has been
emphasized in literature. Also low grade mucoepidermoid
carcinoma may show chronic inflammation adding to the
diagnostic dilemma. In present study out of 14 soft tissue and
miscellaneous lesions 13(92.8%) found to be similar in
histopathological findings while discordance was found only in
one case (7.2%). One cytologically diagnosed case of colloid
goitre turned out to be papillary carcinoma on histopathology,
false negative results was due to (a) acellular or poorly cellular
sample as encountered in large cystic papillary carcinoma, in
marked desmoplasia and in cases of thick fibrous or calcified
capsule. (b) Sampling error- in cases of small carcinoma where
the needle may not reach the lesion. (c) Occasionally thyroid
carcinoma may have macro-follicular areas and yield moderate
amounts of colloid on FNA. Tilak et al described this features in
3
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several follicular variants of papillary carcinoma and in papillary
carcinoma with degenerative change [24]. They also stressed the
importance of doing multiple aspirations in a thyroid swelling in
order to obtain representative material from different areas since
the thyroid can be affected by more than one diseases process.
In this study we found that one false negative case was of NonHodgkin’s lymphoma, misdiagnosed as tubercular lymphadenitis
in FNAC. One of the study showed that the inability to evaluate
the lymph node architectural changes in FNAC, low sensitivity
in differentiating reactive hyperplasia from low grade nonHodgkin’s lymphoma or lymphocyte predominant form of
Hodgkin’s lymphoma and partial involvement of lymph nodes in
some cases of lymphoma have been proposed as the main reasons
for false negative results according to Rakhshan M [25].
Cause of misinterpretation may be due to mixed population of
lymphoid tissue and some tangible body macrophage. Germinal
centres may be very large in some cases of reactive follicular

hyperplasia, if aspirate derived from such a large germinal centre,
the proportion of large cells (centroblasts, dendrite reticulum
cells) and numbers of mitoses may be impressive enough to
suggest malignant lymphomas. The presence of macrophage with
tangible bodies favours reactive hyperplasia but do not rule out
lymphoma. The differential diagnosis between prominent
follicular hyperplasia and follicular lymphoma of mixed cell type
can be very difficult in FNA smears. The accuracy of cytological
diagnosis and classification of lymphoma on FNA sample varies
between 10-90 % according to Amatya BB [26]. In present study
we also find that 3 cases of tubercular lymphadenitis were
misdiagnosed as reactive lymphadenitis on cytological
examination. It may be due to probably, the representative sample
was not obtained in these cases. In present study overall accuracy
rate of FNAC was 92% with sensitivity of 85.00 %, specificity of
97.51 %, and positive predictive value of 87.91% and negative
predictive value of 94.79 %.

a

b

c

d

Fig 1: Classical Hodgkin's Lymphoma. (a) Photomicrograph showing cytological appearance of nucleate and mirror shaped nuclei of Reed-Sternberg
cells in background of reactive lymphocyte and RBCs (MGG, 400x). (b) HPE shows classical RS cells in reactive lymphocytic background (H&E,
400x). (c) Showing membranous CD15 positivity in RS cells (IHC,400x). (d) Showing membranous CD 30 positivity in RS cells (IHC, 400x).
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Fig 2: Metastatic Squamous Cell Carcinoma. (a) Photomicrograph showing cytological appearance of malignant cells with orangeophilic cytoplasm
and tadpole cell in background of lymphoid cells (H&E, 400x). (b) HPE shows metastatic squamous cell carcinoma (H&E, 400x).

Fig 3: Thyroiditis (Bethesda category II). (a) Photomicrograph showing cytological appearance of clusters of thyroid follicular cells showing
impinging of lymphocytes and background shows lymphoid cells (H&E, 400x). (b) HPE shows marked lymphoplasmacytic infiltration with germinal
centerformation, thyroid follicles are small with scant colloid. (H&E, 100x).

a

b

Fig 4: Follicular Neoplasm (Bethesda category IV).(a) photomicrograph showing cytological appearance of thyroid follicular cells arranged in micro
and macro follicles, cellularity is increased and no colloid seen(H&E, 100x).(b) HPEshows presence of a growth having solid sheets of overlapping
follicles and vascular invasion seen in follicular carcinoma thyroid (H&E, 400x).
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Conclusion
FNAC is a simple, rapid and cheap diagnostic tool that can be
done as an outpatient procedure with overall accuracy rate of
more than 90 % which differentiates non-neoplastic lesions from
neoplastic lesions thus avoiding unnecessary surgeries. A careful
and diligent search for various cytological features and accurate
sampling can help in reducing the number of indeterminate, false
positive and false negative diagnosis.
References
1. Khetrapal S, Jetley S, Jairajpuri Z, Ratna S, Kohli S. FNAC
of head and neck lesions and its utility in clinical diagnosis:
A study of 290 cases. NJMR,2015:5:33-8.
2. Lingen MW. Head and Neck. In: Kumar V, Abbas AK,
Aster JC eds. Robbins and Cotran Pathologic Basis of
Disease: Elsevier India,2014:727-48.
3. Popat V, Vora D, Shah H. Clinico-pathological correlation
of neck lesions- A study of 103 cases. Internet J Head Neck
Surgery,2009:4(2).
4. Rahman MA, Biswas MMA, Sikder AM. Scenario of fine
needle aspiration cytology of neck masses in a tertiary care
hospital. J Enam Med Col,2011:1(1):8-14.
5. Ishar T, Gupta RK, Khajuria A. Role of FNAC in diagnosis
of non-thyroidal head and neck lesions. JK
Science,2012:14(1):9-13.
6. Russell RCG, William NS, Bulstrode CJK. Bailey and
Love’s short practice of surgery. 24th edition. London:
Arnold,2004: 950.
7. Ishar T Maniyar Amit U, Patel Harshid L, Parmar BH. Study
of Cytodiagnosis of Head and Neck Neoplastic Lesions and
Comparision with Histopathology. Research and Reviews:
Journal of Medical and Health Sciences,2013:2:54-9.
8. Afridi S, Malik K, Waheed I. Role of fine needle aspiration
biopsy and cytology in breast lumps. J Coll Physicians Surg
Pak,1995:5:75-7.
9. Burnand KG, Young AE, Lucas J, Rrolands BJ, Scholefield
J. The new Aird’s companion in surgical studies. 3rd edition,
China: Elsevier, 2005.
10. Vasudha M Bhagat, Hemali J Tailor, Peeyush K Saini,
Reena B Dudhat, Gopal R Makawana, Ravi Munjiya. et al.
Fine Needle Aspiration Cytology In Nonthyroidal Head And
Neck Masses-A Descriptive Study In Tertiary Care Hospital.
National Journal Of Medical Research,2013:3(3):273-6.
11. Suryawanshi KH, Damle RP, Dravid NV, Tayde Y.
Spectrum of FNAC in palpable head and neck lesions in a
tertiary care hospital in India-A 3 years study.
IJPO,2015:2(1):7-13.
12. Prakash H Muddegowda, Shuba Srinivasan, Jyothi
BLingegowda, Ramkumar Kurpad R, K Sathiya Murthy.
Cytology of Neck Lesions: Comparative Study from Two
Centers of Cytology of Neck Lesions: Comparative Study
from Two Centers Journal of Clinical and Diagnostic
Research,2014:8(3):44-5
13. Rathod GB, Parmar P. Fine needle aspiration cytology of
swellings of head and neck region. Indian Journal of Medical
Science,2012:66(3):49-54.
14. Nail Tariq, Sadiq S, Kehar S. Fine needle aspiration
cytology of head and neck lesions-an experience at Jinnah
post graduate medical centre Karachi. Pak J
Otolaryngol,2007:23:63-5.

www.medicalpaper.net

15. Afnan Gul, Vani BR, Srinivasa Murthy V. Fine Needle
Aspiration Cytology Profile of Head and Neck Lesions in a
Tertiary Care Hospital. Indian Journal of Pathology:
Research and Practice,2017:6(2):372-7.
16. Prakash H Muddegowda, Shuba Srinivasan, Jyothi
BLingegowda, Ramkumar Kurpad R, K Sathiya Murthy.
Cytology of Neck Lesions: Comparative Study from Two
Centers of Cytology of Neck Lesions: Comparative Study
from Two Centers Journal of Clinical and Diagnostic
Research,2014:8(3):44-5.
17. Chauhan Savitri, Darad Dimple, Dholakia Aditi. Fine
Needle Aspiration Cytology Of Neck Lesion- An
Experience At Tertiary Care Hospital In Central Gujarat
National Journal Of Medical Research,2012:2(3):255-9.
18. Deval N. Patel, Parth B. Patel Gandhi Fine needle aspiration
cytology role in head and neck lesions. IAIM,2015:2(8):99104.
19. Rashmi Rekha Goswami, Dipankar Baruah, Gitali Devi.
FNAC Spectrum of Head and Neck Lesions - A
Retrospective Study. J. Evid. Based Med. Healthc,
2016:3(13):400-5.
20. Sharma N, Sharma S, Sarkar M, Bansal R, Khare A, Swarup
D et al. Study of Pathological Spectrum of Neck Lesions
with Cytohistopathological Correlation. National Journal of
Laboratory Medicine,2016:5(3):58-63.
21. Nesreen H Hafez, Neveen S Tahoun. Reliability of fine
needle aspiration cytology (FNAC) as a diagnostic tool in
cases of cervical lymphadenopathy. Journal of the Egyptian
National Cancer Institute,2011:23:105-14.
22. Amita K, Rajani R, Vijay Shankar S, Kalegowda YH,
Abhishek MG. Diagnostic Utility Of Fine Needle Aspiration
Cytology In The Diagnosis of Head and Neck Lesions With
Special Emphasis On Its Limitations. Asian J Med Clin
Sci,2014:3(2):1-6.
23. Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari MH.
Diagnostic reliability of FNA for salivary gland swellings:
A comparative study. Diagn Cytopathol,2010:38:499-504.
24. Tilak V, Dhaded AV, Jain R. Fine needle aspiration cytology
of Head and Neck masses. Indian J. Pathol. Microbiol,
2002:45(1):23-30.
25. Rakhshan M, Rakhshan A. “The diagnostic accuracy of fine
needle aspiration cytology in neck lymphoid masses”,
Iranian Journal of Pathology,2009:4(4):147-50.
26. Amatya BB, Joshi AR, Singh SK, Panth R, Basnet RB. A
study of fine needle aspiration cytology of head and neck
masses and their corroboration by histopathology post
Graduate Medical Journal of National Academy of Medical
Sciences, 2009:6(2).

6

