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Abstract

Background: Neck swelling is one of the commonest presentations in otorhinolaryngological practice.
Study aimed to analyze the demographics and symptomatology of cervical masses, the degree of accuracy
of clinical examination as well as the correlation between the clinical diagnosis and pathological results in
patients presenting with neck masses. Material & Method: The present prospective observational study is
conducted among the patients attending the out-patient and in-patients setting of ENT department with
complaints of neck mass/ masses either primarily or in conjunction with other complaints, for more than 3
weeks duration. The patients with complaints of neck mass of acute inflammatory origin of less than 3 weeks
and patients with inflammatory causes of lymphadenopathy including those secondary to upper aero-
digestive tract infection and those of tubercular origin on initial assessment were excluded. Following a
thorough clinical examination appropriate radiological investigations were advised, followed by cytological
evaluation. FNAC was performed, either guided or unguided as per the discretion of the pathologist. Further
Histopathogical evaluation was conducted in tissue specimens, wherever required, after either surgical
excision of the entire mass or a biopsy. Histopathology involves the examination of sampled whole tissues
under the microscope. Results: Age distribution placed majority of females in the young adult (16-40 yrs)
category and males in the late adult (> 40 yrs) group. The majority of neck masses were thyroid swellings
(42%) followed by lymph nodal masses (29%) and salivary gland lesions (14%). Of all the neck masses in
females 87% were benign whereas amongst males 62% were malignant. The accuracy of clinical pre-
diagnosis was seen to be 93.4%. The sensitivity for thyroid lesions for suspicion of malignancy however,
was seen to be only 33% as papillary carcinoma thyroid essayed no symptoms or signs of malignancy. FNAC
as an investigation for pre-diagnosis, the accuracy on the whole was seen to be 84.7% with a sensitivity of
82.5% which is comparable to other Indian studies. For thyroid lesions however the sensitivity was very
low, 33.3%. This may be due to the inconsistent use of guidance systems and inexperience of our junior
aspirators which act as confounding factors. Conclusion: Accuracy of FNAC in comparison to the definitive
diagnosis was 84.7%. Inconsistent use of guidance systems, inexperience of junior aspirators and aspiration
from representative node/ part of the lesion may act as confounding factors resulting in the discordance
between clinical pre-diagnosis and FNAC accuracy with respect to the definitive diagnosis

Keywords: FNAC, Accuracy, Thyroid, histopathology

*Corresponding author: Rahul Saxena
Email: rahulapril@gmail.com

737



National Board of Examination - Journal of Medical Sciences, Volume 1, Issue 12

Graphical Abstract

Concordance in diagnosis of Neck masses using Clinical Pre-diagnosis and Pathological analysis

Vishwani Khanna, Vivek Kumar Pathak, Pradeepti Nayak , Rohit Saxena, Sanjay Kumar Pal, Rahul Saxena
Sharda llospltll. SMSR & SAHS, Sharda University

7

Backgreandi Neck sweliog o oot of the commoost gresestations u\
omrteoo lanyngclogioal pracice

Al & Objectives | To asalyze e decograghios aed syupnaanclogy of
cervioal masses, the degree of accuraty of climical examimatioe 2 well 3 he
Sl e sy g e e

preseatng Wb onk Danes )

e )

The gresent prosgective choers abotal wudy 15 ConlLNS aDi0g He gateal
meadieg Ne culpatieet 208 o-pateads seting of ENT degantmect wiuth
complans of teck DA maves eiber ponaily O B COQUCtO WD
ey coupleens, for moce Bas 3 weels fuatior The gatieans wuh
cocplans of oack taass of acune mflacueratocy oeigin Of less tham 3 weeks
204 gatiests wih canses of ncledng those
0008000 10 VPP RerO-Sipestive act wSaonon 20 hose of tuhercelar
cogn ot izl asenaiert were excluded Followng 2 Bocough chasoal

A

Tnblc 1.0: Gender-wise Distribution of Neck Masses in Different Age-groups

2 0% 18 4% 50

53 53 106

cm-auumuwmu-mm

i i\ National Board of Examinations
=27 __Journal of Medical Sciences

Introduction
Neck swelling is one of the
commonest presentations in

otorhinolaryngological practice. It is also a
major cause of morbidity and mortality
amongst patients in India [1,2]. Due to the
anatomical complexity of the neck region,
diagnosis of lesions in this region becomes
a diagnostic dilemma. A plethora of
pathological present  with
identical symptoms. Conversely, the same
disease may present with diverse
symptoms. Majority of the neck swellings
can be accurately diagnosed by a
comprehensive history and a thorough
clinical examination [3].

Neoplasms of the neck region are a
major form of cancer in India, accounting
for 23% of all cancer in males and 6% in
females [4]. It is therefore imperative to
diagnose a malignant neck mass at the
earliest institute  the
management. The vital parameters that
determine whether the mass is malignant or
not include the age of the patient, location,

conditions

and correct
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size and duration of the mass. A neck mass
in children is most likely to be an
inflammatory or developmental condition.
Neoplasms (benign or malignant) are more
likely to present in older individuals. Often
a cervical lymph nodal mass is the only
presentation of a primary malignancy
elsewhere in the head or neck region like
mouth, pharynx or larynx.

Radiological investigations such as
ultrasonography, computed tomography,
magnetic resonance imaging, angiography
and scintigraphy may further assist in
coming to a diagnosis. FNAC or fine needle
aspiration  cytology the primary
investigation of choice in evaluation of
head and neck masses, reasons being its
high degree of diagnostic accuracy, cost-
effectiveness and the minimally disruptive
nature of the procedure. Histopathological
evaluation of excisional and incisional
biopsy specimen required for the
definitive diagnosis of the lesion [5,6].

This study is therefore being
conducted to analyze the demographics and
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symptomatology of cervical masses, the
degree of accuracy of clinical examination
as well as the correlation between the
clinical diagnosis and pathological results
in patients presenting with neck masses.

Material and Methods

The present prospective
observational study is conducted over a
period of 1 year (Jan 2022 to March 2023)
among 106 patients attending the out-
patient and in-patients setting of ENT
department with complaints of neck mass/
masses either primarily or in conjunction
with other complaints, for more than 3
weeks duration. The patients with
complaints of neck mass of acute
inflammatory origin of less than 3 weeks
and patients with inflammatory causes of
lymphadenopathy including
secondary to upper aero-digestive tract
infection and those of tubercular origin on
initial assessment were excluded.

A thorough history was elicited
from the patients. Important factors include
onset progression, duration, location,
number, symptoms localizing the primary
diagnosis (if any), risk factors and
constitutional symptoms. Evaluation of risk
factors has been included in this study to
assist in clinical pre-diagnosis of associated
neck masses, especially thyroid and lymph
nodal masses. Constitutional symptoms
suggest disorders such as tuberculosis,
lymphoma, collagen vascular diseases,
unrecognized infection or malignancy.
Examination for thyroid gland was
performed on all patient. The patient was
asked to extend their neck and tip their head
back to inspect for the thyroid gland. It is
not visible in all patients, but is usually
found inferior to the cricoid cartilage.
Following a thorough clinical examination
appropriate  radiological investigations

those
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were advised, followed by cytological
evaluation. FNAC was performed, either
guided or unguided as per the discretion of
the pathologist. Further Histopathogical
evaluation was conducted
specimens, wherever required, after either
surgical excision of the entire mass or a
biopsy. Histopathology the
examination of sampled whole tissues
under the microscope.

Statistical analysis: All the data
collected was collated and subjected to
statistical analysis by Statistical Package
for Social Sciences (SPSS) version 24. Chi
square test was applied to analyze the
significance of various parameters of
clinical evaluation on the presumptive
diagnosis. P <0.05 was considered
significant and P <0.01 was considered
highly significant. Statistical parameters
were applied to study the correlation
between Clinical pre-diagnosis and the
definitive diagnosis (Histopathological
Report/HPR) and well as the FNAC results
with the HPR. Sensitivity and accuracy
were determined for both the Clinical pre-
diagnosis and FNAC with respect to the
HPR. Other parameters like Predictive
values and specificity were calculated for
individual groups of neck masses wherever
possible

in tissue

involves

Results
Evaluation of gender-wise
distribution of the neck masses shows that
the distribution was equal amongst males
and females with no gender predilection.
Also an age-wise break-up of the above
distribution showed that majority of males
were in the late adult group (60%) whereas
an equivalent proportion of females were in
the young adult age-group (60%). This may
be attributed the fact that malignancies
were seen to be more common amongst
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males and thyroid lesions amongst females. predilection the presentation of neck
Children (0-15 years) showed no gender masses (Tables 1 and 2).

Table 1. Gender-wise Distribution of Neck Masses in Different Age-groups

Age Group Male % Female % Tota %
(years) S ) 1

0-15 3 6% 3 6% 6 6%
34 60 47

16 - 40 19 32 50
% % %
60 34 47

> 40 32 18 50
% % %

Total 53 53 106

Table 1. Distribution of Neck masses

Number
Type of mass Diagnosis of Total Percentage
Patients
Colloid Goitre 30
Follicular Adenoma 6
Thyroid Thyroglossal Cyst 3
45 42%
Papillary Carcinoma 4
Medullary Carcinoma 1
Thyroid Lymphoma 1
Lymphadenopathy Metastatic
29 31 29%
Lymphadenopathy

740



National Board of Examination - Journal of Medical Sciences, Volume 1, Issue 12

Non-Hodgkins 1
Lymphoma
Rosai Dorfman
1
Syndrome
Chronic Submandibular
. .. 5
Sialoadenitis
Chronic Parotid 3
Sialoadenitis
1 0
Salivary Gland Pleomorphic Adenoma 4 15 14%
Mucoepidermoid )
Carcinoma
Carcinoma Parotid
(Squamous cell 1
carcinoma)
Paralslharyngeal Schwannoma 2
asses 3 30,
Carcinoma Tonsil 1
Branchial Cyst 1
Seb Cyst 3
Cystic Swellings coaceons Ly
0
Dermoid Cyst 4 ? 9%
Retention cyst (Plunging 1
Ranula)
Miscellaneous Odontogenic Cyst 1 3 3%
Lipoma 2
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Overall distribution of different
neck masses (with respect to the definitive
diagnosis) was tabulated. The majority of
neck masses were thyroid swellings (42%)
followed by lymph nodal masses (29%),

salivary gland lesions (14%), cystic lesions
of the neck (9%), Parapharyngeal masses
(3%) and other miscellaneous conditions
(3%) (Tables 3, 4 and 5).

Table 2. Skin and Soft tissue lesions amongst the Neck Masses

Diagnosis Number %
Dermoid cyst 4 3.7
Sebaceous cyst 3 2.8
Lipoma 2 1.8
Schwannoma 2 1.8
Total 11

Table 3. Distribution of Primary sites in Malignant Lymphadenopathy and Neck Masses as
per Clinical Diagnosis

Primary Diagnosis Number %
Carcinoma Supraglottis 16 53
Carcinoma Buccal Mucosa 8 27
Carcinoma Tongue 3 10
Carcinoma Hypopharynx 1 33
Carcinoma Subglottis 1 33
Non-Hodgkins Lymphoma 1 33
Diagnosis Number of Patients Percentage
Benign Thyroid Swelling 41 38.70%
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Metastatic Lymphadenopathy 29 27.35%
Parotid swelling 9 8.50%
Submandibular swelling 5 4.70%
Dermoid cyst 4 3.80%
Thyroglossal cyst 3 2.80%
Parapharyngeal mass 3 2.80%
Sebaceous cyst 3 2.80%
Cyst 2 1.90%
Lymphoma 1 1%
Lipoma 1 1%
Madibular bony lesion 1 1%
Branchial cyst 1 1%
Thyroid cyst 1 1%
Submental swelling 1 1%
Benign Lymphadenopathy 1 1%
Table 4. Gender-wise distribution of Thyroid masses
Thyroid Masses Male % Female % Total %
Colloid Goitre 5 16.6 25 83.3 30 66.6
Follicular Adenoma 0 0 6 100 6 13.3
Thyroglossal Cyst 1 333 2 66.6 3 6.6
Papillary Carcinoma 2 50 2 50 4 8.8
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Medullary | 100 0 0 | 2.2
Carcinoma
Thyroid Lymphoma 0 0 1 100 1 2.2
Total 9 20 36 80

Age-wise distribution of the Neck
masses was analyzed and the distribution of
neck masses was seen to be equal amongst
the young adult (47%) and late adult (47%)
age groups. Malignant lesions like
Metastatic ~ lymphadenopathy  (83%)),
Medullary carcinoma thyroid (100%),
Carcinoma parotid (100%), Carcinoma
tonsil (100%), Thyroid lymphoma (100%)

was concentrated largely in the late adult
age group, except Mucoepidermoid
carcinoma (50% - young adult, 50% - late
adult) and Papillary carcinoma thyroid
(25% - late adult, 75% - young adult) and
NHL (100% - young adult). Benign thyroid
lesions like colloid goitre (63%), follicular
adenoma (83%) was more common in the
young adult age group (Tables 6 and 7).

Table 5. Distribution of diagnosis of patients

Diagnosis Total Present %
Carcinoma (Head and Neck) 29 29 100
Mucoepidermoid Carcinoma 2 2 100

Carcinoma Tonsil 1 1 100
Papillary Carcinoma Thyroid 4 1 25
Colloid Goitre 30 1 33
NHL 1 0 0
Thyroglossal Cyst 3 0 0
Carcinoma Parotid 1 0 0
Medullary Carcinoma Thyroid 1 0 0
Follicular Adenoma 6 0 0
Thyroid Lymphoma 1 0 0
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Table 6. Calculation of statistical parameters for Clinical pre-diagnosis and HPR

Histopathology
Clinical pre-diagnosis Malignant Benign Total
Malignant 36 0 36
Benign 4 66 70
Total 40 66 106

The correlation between the
Clinical Pre-Diagnosis and the Definitive
diagnosis (Histopathological report) was
studied. Maximum discordance was seen in
the thyroid lesions. Malignant thyroid
lesions were identified in only 33% of the
cases which were mistaken as benign. A
case of Pleomorphic adenoma due to
unusual position and clinical characteristics
was diagnosed as a lipoma, a lipoma was
mistaken for a sebaceous cyst and 1 case of

schwannoma was mistaken for a case of
benign lymphadenopathy. Further analysis
of the data was done and statistical
parameters were analyzed. Overall
accuracy of Clinical pre-diagnosis based on
all factors was found to be 93.4% In case of
prediction of benign and malignant lesions
the sensitivity was found to be 90%,
specificity 100%, positive predictive value
100% and Negative predictive value of
94.29% (Table 8).

Table 7. Calculation of statistical parameters for FNAC and HPR

Histopathology
FNAC Malignant Benign Total
Malignant 33 0 33
Benign 7 65 72
Total 40 65 105
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The correlation between the FNAC
and histopathological results was also
analyzed. It was observed that the accuracy
of FNACwas 84.7% on the whole. Overall
the sensitivity of FNAC in this study was
82.5% (to differentiate between benign and
malignant lesions), with specificity of
100%, positive predictive value of 100%
and negative predictive value of 90.28%.

For thyroid lesions the overall
accuracy was found to be 80%, with a
sensitivity of 33.3%, specificity of 100%
with positive predictive value of 100%,
negative predictive value of 90.70% (to
differentiate between malignant and benign
lesions). For lymphadenopathy the overall
accuracy was 90.3% with sensitivity 90%,
specificity of 100%, positive predictive
value of 100% and negative predictive
value of 25%.

Regarding Tables 15 and 16, it
should be noted that in case of the clinical
pre-diagnosis, many parameters of the
history and clinical
considered comprehensively of which most
of the parameters have very equivocal
criteria for suspicion of malignancy. In case
of FNAC, the varying expertise of the
pathologists, infrequent use of guidance
systems and sampling of
representative part of the lesion should be
taken into consideration.

examination are

only a

Discussion

This study included all the patients
who presented with complaints of neck
masses and attended either the out-patient
section of the Department of E.N.T or were
admitted for treatment of the same. Patients
presenting with neck masses of less than 3
weeks’ duration were considered ‘acute’
and hence not included in the study. This
excluded all the of
inflammatory and infectious origin as they

neck masses
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invariably initially presented within 3
weeks of their apparent onset and were
either resolved on treatment or lost to
follow-up.

It was observed that there was no
gender predilection of neck masses in our
study with them being equally distributed
amongst males and females. Females with
neck presented
predominantly in the young adult age group
(16-40 years) (60%) and males in the old
adult age group (> 40 years) (60%).

In general Thyroid lesions were
more common in females (80%) whereas
Lymph nodal masses (90.3%) and salivary
gland lesions (66.6%) were seen to be more
common in males. The age and gender
distribution of neck lesions was similar to
various studies done by Popat et al, Basista
et al., Ozkiris et al., Irani S et al. and
Suryavanshi et al. [7-11].

The most common neck lesions in
this study were thyroid lesions (39.62%)
and the second most common lesion in the
neck was lymph nodal lesion at 29.24%
comparable to earlier studies [7-11]. (Table
2) As cases of inflammatory lymphadenitis
including tubercular lymphadenitis were
excluded, our study cannot be compared to
other studies where the most common
lesion was reactive lymphadenitis followed
by lymphadenitis  like
Vachhani et al, and Suryavanshi et al.
[11,12]. All the 11 soft tissue tumours
encountered in our study were benign. The
most common tumour was dermoid cyst
(36.3%) followed by sebaceous cyst. In a
study done by Vahini [12]. Lipomas
constituted 34.7% of all benign soft tissue
tumours and were most common in the head
and neck region, in contrast to our study
where they constituted only 18.1% of all
soft
comprised of 18.1% of all soft tissue

masses however

tuberculous

tissue  tumours. Schwannomas
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tumours. Majority of the cases in this study
were in the young adult age group (16 — 40
years).

As per clinical consensus, of the 106
lesions, 35 were diagnosed as malignant
(33%) and 71 (67%) as benign, comparable
to the study by Ozdas et al with the masses
being benign in 58.2 % and malignant in
22.8 %, with the character of the mass not
differentiated in 18.9 %. The definitive
diagnosis of all patients was made by
histopathological examination.
Histopathological examination revealed
that 40 (37.7%) of the patients had
malignant lesions whereas 66 (62.3%)
specimens were benign. Ozdas et al, in their
study found that 78.7 % of the 127
specimens were benign and 21.2 % were
malignant which is fairly similar to our
study [13].

In our study the mean age of the
patients with a malignant mass was 51.79
years and those with benign mass was 33.86
years comparable to the study by Ozdas et
al. where the average age of presentation
for malignant and benign masses was 57.3
and 44.6 years respectively. This is
comparable to the studies by Ozdas et al and
Bhattacharya et al. where the relationship
between age and malignancy was found to
be highly significant (P <0.01) [13,14].

Since masses of acute onset and
short duration (<3 weeks) were excluded all
our patients presented with masses ranging
in duration from months (sub-acute) to
years (chronic). No statistically significant
relationship was found between the
duration of the mass and definitive
diagnosis and between the location of the
mass and the definitive diagnosis
comparable to the study by Ozdas et al. [ 13]
In contrast, in Bhattacharya’s [14] study
location and duration of the mass were
reported as important and statistically

747

significant parameters for prediction of
neoplasia.

Presence of relevant history was
evaluated for the various neck masses.
Relevant history included family history of
malignancy, history of symptoms relating
to affliction of different regions of head and
neck, history in change of the size or
character of the mass with episodes of
URTI, features of hyper/hypothyroidism
etc. They were not individually compared
to the definitive diagnosis but collated on
the whole relevant. These
features play an important role in the
preliminary diagnosis of the lesion under
evaluation. In our study the presence of
relevant history showed a highly significant
relation in prediction of benign and
malignant neck masses with a P value of <
0.00001. They were also found to be a
significant indicator of malignancy for
thyroid (P 0.00225).
However, Lymph nodal masses
specifically (P value — 0.0078) it was found
to be statistically insignificant. This could
be due to the fact that the inflammatory and
reactive lymphadenopathy were excluded
from our study and that may have caused a
selection bias when it came to statistical
analysis. They were also not found to be
significant in singular diagnosis of the neck
lesions. No other study has analysed the
implication of relevant history in the
diagnosis of neck masses.

Presence of risk factors including
history of tobacco exposure, alcohol abuse,
exposure to radiation and dietary
deficiencies was studied with respect to
their significance in coming to a diagnosis.
The risk factors were not seen to be
significant in terms of the definitive
individual diagnosis. However, they were
found to be highly significant statistically in
prediction of benign and malignant neck

wherever

lesions value

for
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masses (P value <0.00001). They were also
found to be significant in prediction of
malignancy in chronic non-inflammatory
lymph nodal masses (P value < 0.00001).
They were however not found to be
significant in the prediction of malignancy
in thyroid lesions (P value — 0.1186) as a
very small proportion of patients presented
with risk factors relevant to their pathology.
This is in contrast with the study by
Bhattacharya et al,'* where no statistically
significant relation was found in between
the presence of risk factors and malignancy
in neck lesions. This may be due to the
regional variation in habit and addiction
patterns.

Mobility of the neck masses is
considered another very important clinical
parameter in the evaluation of a neck mass.
Distribution of mobility of the neck masses
was analysed with its relevance to the
diagnosis and it was seen that malignant
lesions made for 88% (23 of the 26) of the
immobile/ fixed neck lesions in our study.
An analysis of the mobility of the mass with
the respect to indication of malignancy in a
neck mass was found to be highly
significant statistically. Features suggestive
of malignancy on clinical examination like
skin fixation, fungation etc were also
evaluated with respect to their assistance in
diagnosis and they were collectively found
to be highly significant.

The final clinical diagnosis was
arrived at for all the patients after a
comprehensive, qualitative analysis of all
the aforementioned parameters. The
correlation between the clinical diagnosis
and the definitive diagnosis
(Histopathological  report) then
analyzed. The accuracy of clinical pre-
diagnosis be 93.4%
comparable to the study by Ozdas et al,
where a statistically significant correlation

was

was found to
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was seen between the clinical pre-diagnosis
considered by ENT specialists
definitive histopathological diagnosis [13].
A strong and positive relationship was
found between clinical pre-diagnosis and
definitive  histopathological  diagnosis
(p <0.01).

Discordance was however observed
in the thyroid lesions. Malignant thyroid
lesions were identified in only 33% of the
cases which were erroneously thought to be
benign. This is in accordance with other
studies [15,16] which indicate that it is
difficult to differentiate between malignant
and benign thyroid lesions based on clinical
characteristic alone. In case of thyroid
lesions, therefore, sensitivity of clinical
diagnosis was only 33.3%.

The correlation between the FNAC
and histopathological results was also
analysed. It was observed that overall the
sensitivity of FNAC in this study was
82.5% comparable to studies by Showkat et
al (87.4%), Shrivastava et al with 88.64%
and Suryawanshi et al with 81.81%
[11,16,17]. In the study by Basista et al,
2015 sensitivity of FNAC was found to be
78.03% [8].

For thyroid lesions the sensitivity
was only found 33.3%, with a positive
predictive value of 100% comparable to the
study by Basista et al. [8] where the
sensitivity for thyroid swellings
85.51% specificity  100%.
lymphadenopathy the sensitivity was found
to be 90% with a specificity of 100% in our
study comparable again to that of Basista et
al with a sensitivity of 83.33 and specificity
of 100% [8]. This is in contrast with studies
like Mobley et al, and Edward M et al, in
developed countries which showed a much
higher accuracy for FNAC, of 94.4% and
94.5% respectively [15,18]. This may be
due to better facilities, expertise and

and

was

and For
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consistent use of guidance systems as
compared to our setup, which being a
teaching hospital in a developing country
may show a wide variation in proficiency of
the pathologists and varying use of
guidance systems [19].

It should be noted that clinical pre-
diagnosis is an amalgamation of the
clinician’s experience and a general
qualitative analysis of all the aforesaid
clinical parameters. These parameters are
subject to the observer’s judgement and
liable to be inconsistent, prone to observer
bias. Also the clinical parameters evaluated
tend to suspicion of
malignancy for any atypical features, which
in turn leads to an increase in sensitivity for
clinical diagnosis. Furthermore, this being a
teaching hospital, there may be a wide
variation in the expertise of the pathologist
performing and/or reporting the aspiration
cytology. Moreover, FNAC is usually
performed from a representative area of the
lesion/ representative node whereas
histopathology the entire
specimen sent (especially in cases of
thyroidectomies and neck dissection
specimens). This may lead to decrease in
sensitivity and also an increase in false
negative reports for FNAC.

lean towards

evaluates

Conclusion

Thyroid masses were mainly seen in
females and metastatic lymphadenopathy in
males. In females 87% of the neck masses
were benign whereas amongst males 62%
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