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Abstract  
Background: Most of the neck masses in children are infectious and in adult 

are neoplastic. There is a need for appropriate evaluation of neck mass. 

Currently, histopathological evaluation is gold standard and can be done in 

limited conditions where excision of mass is done. Materials and Methods: It 
is a prospective study conducted among 86 patients who came with clinically 

palpable neck mass. Clinical evaluation, USG, FNAC, and histopathological 

evaluation was done in all cases. Diagnostic accuracy of the tests was measured 

using sensitivity, specificity, positive predictive value, negative predictive 

value, and overall diagnostic accuracy, using histo-pathological examination as 

gold standard. Result: The sensitivity, specificity, PPV and NPV of clinical 

examination for diagnosing severity of disease was 52.4%, 98.5%, 91.7%% and 

86.5%, respectively; with overall diagnostic accuracy of 87.2%. The sensitivity, 

specificity, PPV and NPV for ultrasound for diagnosing severity of disease was 

80.9%, 76.9%, 53.1% and 92.5%, respectively; with overall diagnostic accuracy 

of 77.9%. Similarly, they were 90%, 100%, 100% and 97.4%, respectively; with 

overall diagnostic accuracy of 97.9% for FNAC. Conclusion: FNAC has high 

diagnostic accuracy compared to clinical examination and USG. However, there 

is a need to reduce the limitations like sampling error and unsatisfactory 

specimens. 

 
 

 

INTRODUCTION 
 

Neck masses are abnormal lesions deep to the skin 

(congenital or acquired) between the mandible and 

the clavicle1. While infectious aetiology is the most 

common underlying cause among children, 

neoplasms are one of the commonest aetiologies for 

persistent neck swellings among adults.[1] Presence of 

asymptomatic palpable mass may be the only 

presenting complaints in few cases.[1-5] Timely 

diagnosis of the cases can improve prognosis in such 

cases. However, precautions need to be taken to 

prevent over-diagnosis of cases.[6-8] Hence neck mass 

needs to be timely evaluated with appropriate focused 

investigative inquiries.  

Various methods are available for the evaluation of 

neck swelling. Clinical examination plays an 

important role in diagnosis of neck swelling based on 

the location and consistency of the swelling.[9,10] 

They are low-cost tests which provide early suspicion 

of the disease. In addition, they help in assessing 

mobility and pressure symptoms among the cases.[11] 

However, diagnosis based solely on clinical 

judgement can be challenging especially in cases of 

small and deep-seated lesions. Fine needle aspiration 

cytology (FNAC) is a rapid, simple, and minimally 

invasive technique that can be used to evaluate neck 

masses.[12] However, higher rate of inadequate 

sample can reduce the efficacy of the test.[13] But 

techniques like ultrasound guided FNAC technique 

and use of Bethesda system of reporting primary 

thyroid lesions have increased the efficacy of the test 

and improved communication between the 

pathologist and the treating doctor on the diagnosis 

and severity of the disease.[14-16] Ultrasound can be 

used alone for evaluation of neck mass. They avoid 

radiation compared to CT evaluation and is non-

invasive compared to FNAC.[17] However, they are 

currently recommended as an adjuvant evaluation 

technique for neck mass.[1] 

Histopathological evaluation by open biopsy remains 

the gold standard for diagnosis of thyroid mass1. 

They are invasive procedure where a whole mass or 

part of the lesion is sent for pathological evaluation. 

They have advantage of macroscopic visualization of 

the lesion and their appropriate biopsy.  

Hence there are many evaluations technique 

available for neck mass, each with their advantages 

and disadvantages. Due to the varied anatomical 

structures in the neck, each diagnostic tests have their 

own importance. With changing trends in various 

diseases across the globe and advancement in 

technology, there is a need for constant assessment of 

the available techniques to provide evidence-based 
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knowledge with the goal of effective patient 

management with neck mass. 
 

MATERIALS AND METHODS 
 

The study conducted over a period of one year from 

01 August 2021 to 01 August 2022, patients 

presented with clinically palpable neck swelling and 

planned for surgical management, satisfying the 

inclusion and exclusion criteria were approached for 

the study. 86 patients were included in this study. The 

inclusion criteria include patients of both sex >10 

years of age who presented with clinically palpable 

neck swelling. The exclusion criteria include patients 

with clinically undetectable neck swelling, suspected 

abscess, vascular tumors, and history of any neck 

surgery, inoperable conditions & patients not willing 

for surgery. The purpose and method of study was 

informed to them using a patient information sheet 

and informed consent was taken from consenting 

subjects.  Using a preformed semi-structured 

questionnaire, the patient’s details about socio-

demographic parameters and history of neck swelling 

was taken, including the presenting clinical 

symptoms. This was followed by clinical 

examination of the patient with focus on site, size, 

mobility, consistency, and tenderness of the swelling. 

Based on the clinical examination, patients were 

categorized as benign or malignant. This was 

followed by Ultrasound examination of the neck. CT 

or MRI was done if USG was inconclusive. Fine 

needle aspiration cytology (FNAC) report was 

documented before the surgery and histopathological 

report was documented after the surgery. Data was 

entered in MS Excel and analysed using IBM-SPSS 

20 software.   

 

RESULTS 

 

On analysis the most common clinical diagnosis was 

multinodular goitre (48.8%).  The multinodular 

goitre where further classified as benign or malignant 

based on clinical examination and associated 

symptoms. Solitary thyroid nodule was noted in 

27.9% cases which were further classified as 

suspected benign or malignant based on clinical 

examination and symptom evaluation. Parotid 

swelling was clinically diagnosed in 17.4% cases. 

Other clinical diagnosis was cervical 

lymphadenopathy (2.3%), lymphoma (1.2%), and 

submandibular salivary gland swelling (1.2%). 

Based on clinical examination, it was suspected that 

86% of the lesions were benign and the rest 14% were 

malignant.  

Based on USG examination, 62.8% of the cases were 

categorized as benign and the rest 37.2% malignant. 

Thyroid cases were further classified as mild 

suspicious (22.1%), intermediate suspicious (5.8%) 

and highly suspicious of malignancy (9.3%) based on 

TIRADS. 

On FNAC, Thyroid swellings were further classified 

in to non-diagnostic or unsatisfactory (7%), benign 

(74.4%), atypia of undetermined significance 

(12.8%), follicular neoplasm (1.2%), suspicious of 

malignancy (2.3%) and malignancy (2.3%) based on 

BETHESDA classification. 

 

 
Figure 1: Severity of lesion based on ultrasound 

findings 

 

 
Figure 2: Severity of lesion based on FNAC findings 

 

On histopathological examination, the most common 

diagnosis noted were nodular colloid goitre without 

degeneration (25.5%), nodular colloid goitre with 

degeneration 16.2%), pleomorphic adenoma (15.1%) 

and papillary carcinoma (9.3%) of thyroid. 

Based on Histopathological examination, 75.6% 

cases were diagnosed as benign lesion and the rest 

24.4% were classified as malignant lesions. 

 

 
Figure 3: Severity of lesion based on Histopathological 

examination 

The sensitivity, specificity, PPV (positive predictive 

value) and NPV (Negative predictive value) of 

clinical examination for diagnosing severity of 

disease (in comparison of gold standard evaluation 

using Histopathology examination) was 52.4%, 

,98.5%, 91.7%% and 86.5%, respectively; with 

overall diagnostic accuracy of 87.2%. 

The sensitivity, specificity, PPV and NPV for 

ultrasound for diagnosing severity of disease (in 

comparison of gold standard evaluation using 
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Histopathology examination) was 80.9%, 76.9%, 

53.1% and 92.5%, respectively; with overall 

diagnostic accuracy of 77.9%. 

The study noted all FNAC diagnosed cases of 

malignancy, and suspicion of malignancy were 

diagnosed as malignancy in histopathological 

examination. Among the 58 cases diagnosed as 

benign in FNAC, 56 (96.5%) were diagnosed as 

benign in histopathological examination. 2 of the 6 

non-diagnostic or unsatisfactory case of FNAC was 

diagnosed as malignancy in HPE. The single case of 

follicular neoplasm diagnosed in FNAC was 

diagnosed as malignant in HPE. Of the 11 atypia of 

undetermined significance cases of FNAC, 6 (54.5%) 

cases were diagnosed as malignant in 

histopathological examination. The study included 

13 cases of pleomorphic adenoma (benign) and one 

case of secretory carcinoma (malignant). While all 

the cases of pleomorphic adenoma and Warthin’s 

tumour were diagnosed as benign lesion in FNAC, 

the only case of secretory carcinoma was 

misdiagnosed as benign in FNAC. 

The sensitivity, specificity, PPV and NPV for FNAC 

for diagnosing severity of disease (in comparison of 

gold standard evaluation using Histopathology 

examination) was 83.3%, 100%, 100% and 96.5%, 

respectively; with overall diagnostic accuracy of 

97.0%. The sensitivity, specificity, PPV and NPV for 

FNAC for diagnosing malignancy of thyroid gland 

tumour was 90%, 100%, 100% and 97.4%, 

respectively; with overall diagnostic accuracy of 

97.9%. The only false negative case detected was 

papillary microcarcinoma which was misdiagnosed 

as benign lesion. 

 

Table 1: Diagnostic accuracy of FNAC in classifying severity of thyroid gland lesions in comparison with HPE as gold 

standard 

FNAC (Thyroid gland) Histopathological examination Total 

Malignant Benign 

Malignant 9 (TP) 0 (FP) 9 

Benign 1 (FN) 38 (TN) 39 

Total 10 38 48 

 

Table 2: Diagnostic accuracy of Ultrasound in classifying severity of disease in comparison with HPE as gold standard 

USG Histopathological examination Total 

Malignant Benign 

Malignant 17 (TP) 15 (FP) 32 

Benign 4 (FN) 50 (TN) 54 

Total 21 65 86 

 

Table 3: Diagnostic accuracy of FNAC in classifying severity of disease in comparison with HPE as gold standard 

FNAC Histopathological examination Total 

Malignant Benign 

Malignant 10 (TP) 0 (FP) 10 

Benign 2 (FN) 56 (TN) 58 

Total 12 56 68 

 

DISCUSSION 
 

Neck mass in adult should evoke suspicion of 

neoplasms, including metastatic head and neck 

squamous cell carcinoma. Hence early diagnosis of 

neck masses is important to prevent advance in stage 

of disease and to improve prognosis.[1] 

Clinical examination may be the only assessment 

technique available in peripheral setting and plays an 

important role in early screening of cases. Our study 

compared clinical evaluation technique with histo-

pathological examination as gold standard and noted 

that clinical examination was 52.3% sensitive and 

98.4% specific in differentiating benign from 

malignant lesion. The PPV and NPV of clinical 

examination was 91.7% and 86.5% respectively, with 

diagnostic accuracy of 87.2%. Our study noted a 

lower sensitivity compared to studies conducted by 

Chandak et al and Aquib et al. However, it should be 

noted that while our study correlated with HPE as 

gold standard, Chandak et al and Aquib et al 

compared with FNAC as gold standard and Mehta N 

et al studied only neck nodes. Moreover, there is no 

clarity on clinical examination technique used in 

these studies. 

Current clinical practice recommends clinicians to be 

suspicious of malignant neck mass if more than 1.5 

cm in size, firm in consistency, fixed to adjacent 

structures, and/or with overlying skin ulceration. 

Associated symptoms and high-risk history like 

higher age and tobacco consumption should increase 

the suspicion of carcinoma. Our study included 

history and clinical examination in assessing neck 

mass. However, the sensitivity of clinical 

examination was low in diagnosis malignant neck 

mass, suggesting a high false negative cases. Hence, 

additional laboratory assessment should be 

recommended as part of evaluation of neck mass.  

Compared to clinical examination, our study noted a 

higher sensitivity for USG in detecting malignant 

neck mass (80.9%). However, the study noted low 

positive predictive value (53.1%) suggesting a high 

false positive rate and chances of unnecessary higher 

surgical intervention if not further investigated. In 

addition, USG had lower specificity (76.9%) 

compared to clinical examination. In comparison, 
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Chandak et al noted higher diagnostic accuracy in 

detecting malignant neck mass. However, their study 

correlated with FNAC as gold standard. similarly, 

sardar Q et al and Jinu CL et al compared with FNAC 

as gold standard, and found lower sensitivity but 

higher specificity compared to our study. Sardar Q et 

found lower PPV similar to our study. Our study has 

the advantage of correlating USG with HPE 

examination which is considered as gold standard for 

evaluation of majority of neck mass. 

Ultrasound technique has the advantage of 

portability, non-radiation, and non-invasive nature of 

the procedure.[17] Hence, they are initial investigation 

modality practiced in majority of neck mass. 

However, high false positive results dictate further 

evaluation in suspected cases.  

Ultrasound guided - FNAC was done in our study and 

we noted that 6.9% of cases were of non-diagnostic 

or unsatisfactory. Few of the important factors 

associated with non-diagnosis include inadequate 

aspirates, hypo-echogenicity, cystic dominance, 

macro-calcification, and smaller size (5-10 mm). Our 

study noted that 2 of 6 non-diagnostic FNAC samples 

were diagnosed as malignant in histo-pathological 

examination. This is of concern. Repeat FNAC may 

be needed in suspicious cases. The second issue with 

FNAC is the cases of atypia of undetermined 

significance. Our study noted that 12.7% of cases 

were of atypia of undetermined significance (AUS) 

and more than half of the cases turned malignant in 

HPE.  

Our study assessed the diagnostic accuracy of FNAC 

after excluding the AUS and the follicular neoplasm. 

The study noted high sensitivity (83.3%), specificity 

(100%), PPV (100%), NPV (96.5%) and diagnostic 

accuracy (100%) for FNAC in detecting malignant 

lesion. In our study, the two cases with false negative 

cases were that of papillary microcarcinoma and 

secretory carcinoma. However, it is noted that there 

is no uniformity of classification of cases into benign 

and malignant based on FNAC results in different 

studies.  There is a need of guidelines with regards to 

assessment of FNAC in evaluation of neck mass. 

All the cases of Warthin’s tumour and pleomorphic 

adenoma were appropriately diagnosed as benign in 

FNAC assessment. Overall, the study showed higher 

diagnostic accuracy for FNAC, compared to clinical 

examination and USG in evaluation of neck mass. 

However, the result should be read with caution as 

there are issues related to non-diagnostic / 

unsatisfactory diagnosis in FNAC. 

 

CONCLUSION 
 

Based on our study, we concluded that while clinical 

examination, USG, and USG guided FNAC are 

important modes of investigations for neck masses, 

FNAC has high diagnostic accuracy compared to 

other two tests. However, there is a need to reduce 

sampling error, unsatisfactory specimen. Moreover, 

there is a need to counsel the patients on changes of 

false positive results during pre-operative 

counselling. 
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