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ABSTRACT 
Background: Salivary gland lesions show wide morphological diversity making accurate 

diagnosis challenging. Fine needle aspiration cytology (FNAC) is a widely used initial 

diagnostic tool and its accuracy can be improved by histopathology and immunohistochemistry 

(IHC). Objectives: To evaluate the diagnostic accuracy of FNAC in salivary gland lesions by 

correlating cytological findings with histopathology and immunohistochemical interpretations. 

Methods: This prospective study was done at a tertiary care center in 50 cases of major and 

minor salivary gland lesions evaluated by FNAC and corresponding histopathology followed 

by immunohistochemistry which was performed in selected cases using markers such as p63, 

S100, CD117, EMA, SMA, DOG1, and HER2/neu.  

Results: FNAC demonstrated a sensitivity of 83.3%, specificity of 64.3%, and overall 

diagnostic accuracy of 78%. FNAC showed good correlation with histopathology for common 

benign tumors, while differences were noted in cystic, inflammatory and low-grade malignant 

lesions. Immunohistochemistry aids in diagnosing difficult cases with better accuracy. 

Conclusion: FNAC is an effective first line diagnostic modality for salivary gland lesions. The 

combined use of FNAC, histopathology and immunohistochemistry significantly enhances 

diagnostic accuracy particularly in lesions with overlapping cytomorphological features. 

 

INTRODUCTION  
                    Salivary glands are specialized exocrine organs that secrete saliva .Salivary glands 

are of 2 types major and minor salivary glands. The major salivary glands are large and paired 

glands known as the parotid, submandibular, and sublingual glands. The minor salivary glands 

are small and numerous distributed throughout the oral cavity and oropharynx. The salivary 

gland collectively help in lubricating the food and it also contains enzymes like salivary 

amylase that helps in digestion .They also help in mastication and keep the oral mucosa 

lubricated and protected from bacteria and virus.(1) These glands can develop a broad spectrum 

of pathological changes ranging from inflammatory conditions to true neoplasms. About 2–5% 

of all head and neck neoplasms are salivary gland tumors. The salivary glands often have a 
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morphological diversity which makes the diagnosis difficult. The age distribution is also very 

varied with cases occurring from childhood through the eighth decade of life.(2) 

               Among salivary gland tumors, the parotid (64–80%) is commonly involved in 

majority of cases followed by the submandibular gland (7–11%), the sublingual gland (about 

1%). The minor salivary glands (9–23%) are less frequently involved with the palate being the 

most frequently affected (3). Benign tumors (54–79%) are more common than the malignant 

lesions of all salivary gland lesions. Pleomorphic adenoma is the most common benign lesion 

whereas mucoepidermoid is the most common malignant neoplasm (4). Though minor salivary 

glands are very less commonly involved they have higher malignant lesions like adenoid cystic 

carcinoma, mucoepidermoid carcinoma(5). To diagnose the salivary gland lesion various 

modalities like FNAC, Histopathology, Immunochemical markers are used. Incisional or core 

biopsies are generally avoided in these glands because of the risk of fistula formation and 

potential tumor seeding. 

                       Fine needle aspiration cytology (FNAC) is a simple, minimally invasive 

diagnostic technique for diagnosing the salivary gland lesions . FNAC is preferred as it is cost 

effective and also has rapid turnaround time. It also demonstrates high sensitivity and 

specificity in the diagnosis of both neoplastic and non-neoplastic salivary gland lesions (6). 

But the salivary gland possess  overlapping cytomorphologic features may makes the diagnosis 

difficult .Therefore for better diagnosis FNAC should be interpreted along with other methods 

like histopathology ,imaging  studies or immunohistochemistry . Even in the current era of 

immunohistochemistry, FNAC remains a valuable and accurate first-line diagnostic tool due 

to the simplicity and excellent results ,provided the aspirates should be adequate.(7) 

Salivary gland tumors has morphological heterogeneity with variable extents of ductal and 

myoepithelial or basal cells. The varied cellular composition of these tumors are identified by 

the application of immunohistochemistry (IHC) in salivary gland diseases. 

Immunohistochemistry (IHC) is used to identify the presence of luminal or myoepithelial/basal 

cell components particularly in cases where routine histomorphology is doubtful. Among the 

available markers, p63, calponin and maspin are considered the most reliable indicators of 

neoplastic myoepithelial differentiation. 

             The present study is designed to compare the cytomorphologic features of salivary 

gland lesions on FNAC with their corresponding histopathological findings. Using 

histopathology as the reference standard, the sensitivity, specificity and overall diagnostic 

accuracy of FNAC are calculated, and diagnostic pitfalls are analyzed with practical 

recommendations to enhance accuracy (2). Immunohistochemistry further refines diagnosis in 

cases that are difficult to characterize on routine histology alone by highlighting patterns of 

cellular differentiation, proliferative activity and tumor-related protein expression (8). Its 

principal role in salivary gland tumors is to demonstrate luminal and myoepithelial or basal 

cell components in diagnostically ambiguous cases, thereby improving diagnostic confidence 

(9). 

AIM OF STUDY 

• To analyse the diagnostic accuracy, sensitivity and specificity of FNAC in various salivary 

gland 

lesions and to correlate with the histopathological findings. 

• To study the expression of various Immunohistochemical markers in salivary gland tumors. 

METHODOLOGY: 

This prospective study involved 50 fine needle aspiration cytology (FNAC) samples from 

patients presenting with major and minor salivary gland lesions at the FNAC outpatient 

department (OPD), along with corresponding histopathology specimens. The study was 

conducted at the Department of Pathology, Thanjavur Medical College Hospital, Thanjavur, 

over a 3-year period. 
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Inclusion and Exclusion Criteria 

Inclusion criteria: 

 Patients aged >13 years (both sexes). 

 Availability of tissue blocks and FNAC slides from patients diagnosed with salivary 

gland lesions. 

Exclusion criteria: 

 Patients with incomplete or improper clinical records. 

 Neoplasms arising from sites other than salivary glands. 

 Patients aged <12 years. 

METHODOLOGY AND TECHNIQUE USED: 

FNAC was performed using 23-24gauge needle and 10 ml syringe applying negative pressure. 

Smears were either wet fixed or air fixed and stained by Hematoxylin and Eosin & MGG 

staining. The histopathological specimens were fixed overnight in 10 percent of 

formalin.Grossing of the specimens were done with utmost care. The size of the lesion, whether 

they have circumscribed or infiltrative borders and presence of cystic changes were noted. 

Special attention was given to the number of cysts, single or multiple, appearance of the 

surface, color of the walls, presence of papillary projections into the lumen of the cyst wall. 

All the suspicious areas were grossly sectioned and subjected to histopathological examination. 

Sections were processed as small sections of 2-3mm in thickness in the tissue processor in a 

routine way. Sections of 3 to 4μ thickness were cut and stained with Hematoxylin and Eosin. 

                      Immunohistochemistry was performed on 5µm formalin-fixed, paraffin-

embedded salivary glands.The sections are deparaffinized, rehydrated and subjected to heat-

induced antigen retrieval using citrate buffer (pH 6.0). After blocking endogenous peroxidase 

and nonspecific binding, sections were incubated with primary antibodies. It is followed by 

HRP-conjugated secondary antibody and DAB visualization. Slides were counterstained with 

hematoxylin, mounted, and immunostaining for various immunohistochemistry markers. 

 

DATA ANALYSIS 

Table 1: Distribution based on clinical diagnosis 

CLINICAL DIAGNOSIS NO.OF CASES PERCENTAGE OF 

CASES 

Cystic Lesion 3 6% 

Parotid Swelling 13 26% 

Pleomorphic Adenoma 20 40% 

Sebaceous Cyst 1 2% 

Sialadenitis 10 20% 

Sub Madibular Swelling 1 2% 

Carcinoma parotid 2 4% 

Table 1 shows the distribution of cases based to clinical diagnosis. The most common clinical 

diagnosis was pleomorphic adenoma (40%). Parotid swelling (26%) and sialadenitis (20%) are 

the next commonest lesions .Cystic lesions constituted only 6% of cases, whereas carcinoma 

of the parotid gland accounted for 4%. Less common presentations of sebaceous cyst and 

submandibular swelling represents only 2% of cases. 

 

Table 2: Salivary gland lesion based on cytological Cellularity 

CELLULARITY NO.OF CASES % OF CASES 

High 4 8% 

Medium 34 68% 

Low 12 24% 
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Based on cytological cellularity 68% of slides contain medium cellularity. Only 8% contains 

high Cellularity and 24% shows low cellularity. 

Table 3: Based on tumor category in FNAC diagnosis 

TUMOR TYPE NO.OF CASES % OF CASES 

Infective 4 8% 

Benign 30 60% 

Malignant 10 20% 

Others 6 12% 

In this study benign tumors contribute 60 % and infective conditions contribute 8%, malignant 

tumors comes around 20%. 

 

Table 4: Cytological diagnosis of salivary gland lesions 

FNAC Diagnosis No.of cases % of cases 

Sebaceous cyst 1 2 

Retention cyst 1 2 

Cystic lesion 2 4 

Lymphoepithelial cyst 1 2 

Sialadenitis 9 18 

Pleomorphic adenoma 29 58 

Warthins tumor 4 8 

Low Grade Mucoepidermoid 

Carcinoma 

1 2 

High Grade Mucoepidermoid 

Carcinoma 

1 2 

Salivary Duct Carcinoma 1 2 

In this study pleomorphic adenoma contributed 58 % and all other malignant tumors contribute 

around 2%, infective conditions comes around 5% 

 

Table 5: Distribution based on histopathological diagnosis 

HPE Diagnosis No of cases % of cases 

Normal Study 5 10 

Benign lymphoepithelial cyst 1 2 

Adenoid cystic carcinoma 2 4 

Chronic calculous sialadenitis 1 2 

Pleomorphic Adenoma 25 50 

Chronic sialadenitis 2 4 

Sialolithiasis 1 2 

Warthins Tumor 3 6 

Basal cell adenoma 2 4 

Epithelial Myoepithelial Carcinoma 1 2 

High Grade Mucoepidermoid Carcinoma 1 2 

Intermediate Grade Mucoepidermoid 

Carcinoma 

2 4 

Low Grade Mucoepidermoid Carcinoma 2 4 

Secretory carcinoma 1 2 

Adenoid cystic carcinoma  2 4 

From Table 5 data it is clear that Pleomorphic adenoma (50%) was the most frequently 

diagnosed benign tumor. Among malignant lesions, mucoepidermoid carcinoma of varying 
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grades and adenoid cystic carcinoma were the most common. Non-neoplastic conditions such 

as chronic sialadenitis and sialolithiasis were also identified on histopathological examination. 

Table 6: FNAC–Histopathological Correlation of Salivary Gland Lesions (n = 50) 

FNAC 

Diagnosis 

No. 

of 

Cas

es 

Pleomor

phic 

Adenom

a 

Wart

hin 

Tum

or 

Sialade

nitis 

Mucoepide

rmoid 

Carcinoma 

Basal 

Cell 

Aden

oma 

Other 

Maligna

ncies 

Cyst

ic / 

Nor

mal 

Pleomorph

ic adenoma 

29 25 – – 1 1 1 1 

Sialadeniti

s 

9 4 2 1 – – – 2 

Mucoepide

rmoid 

carcinoma 

2 1 – – 1 – – – 

Warthin 

tumor 

4 – 3 – – – – 1 

Cystic 

lesion 

5 – 1 – – 1 – 3 

Salivary 

duct 

carcinoma 

1 – – – – – 1 – 

Table 6 shows that FNAC had high correlation for pleomorphic adenoma with 25 of 29 cases 

confirmed on histopathology. In warthins tumor 3 of 4 cases correctly diagnosed. In cases like 

sialadenitis and cystic lesions the correlation is lesser as FNAC showed overlap with neoplastic 

conditions on histopathology due to sampling limitations and low cellularity. This table 

demonstrates that FNAC is reliable for diagnosing common benign salivary gland tumors while 

its accuracy is reduced in inflammatory, cystic and certain malignant lesions. 

 

Table 7: Diagnostic Assessment of FNAC for Correct Diagnosis of Salivary Gland 

Tumors 

 FNAC 

Sensitivity (%) 83.3% 

Specificity (%) 64.3% 

PPV (%) 85.7 

NPV (%) 60 

Youden Index (TPR + TNR − 1) 0.47 

Accuracy (%) 78 

ERR (1 − Accuracy) 0.22 

FNAC showed a sensitivity of 83.3%, specificity of 64.3%, PPV of 85.7%, NPV of 60%, and 

an overall diagnostic accuracy of 78% when compared with histopathology. The Youden’s 

index of 0.47 indicated moderate diagnostic efficiency. 

 

Table 8: Immunohistochemical marker expression in benign salivary gland tumors 

Case 

No. 

Histological Type No. of 

Cases 

Pathological 

Nature 

IHC Marker 

Used 

Result 

1 Basal Cell 

Adenoma 

2 Benign DOG1 Positive 

2 Warthin Tumor 2 Benign p63 Positive 

3 Pleomorphic 

Adenoma 

9 Benign p63 Positive 
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DOG1 highlights acinic/basal cell differentiation, while p63 indicates myoepithelial/basal cell 

components supporting accurate classification of salivary gland tumors. 

Table 9: Immunohistochemical marker expression in malignant salivary gland tumors 

Case 

No. 

Histological Type Pathological 

Nature 

IHC 

Marker(s) 

Result 

1 High-grade mucoepidermoid 

carcinoma 

Malignant p63 Positive 

2 Low-grade mucoepidermoid 

carcinoma 

Malignant p63 Positive 

3 Secretory carcinoma Malignant S100 Positive 

4 Adenoid cystic carcinoma (Grade 

2) 

Malignant CD117 Positive 

5 Low-grade mucoepidermoid 

carcinoma 

Malignant p63 Positive 

6 Adenoid cystic carcinoma (Grade 

2) 

Malignant CD117 Positive 

7 Epithelial–myoepithelial 

carcinoma 

Malignant EMA, SMA Positive 

8 Carcinoma ex pleomorphic 

adenoma 

Malignant HER2/neu Negative 

9 Acinic cell carcinoma Malignant p63 Negative 

10 Intermediate-grade 

mucoepidermoid carcinoma 

Malignant p63 Positive 

p63 identifies basal or myoepithelial cell differentiation and is useful in mucoepidermoid and 

acinic cell carcinomas.S100 supports secretory carcinoma,CD117 is characteristic of adenoid 

cystic carcinoma.EMA and SMA confirm epithelial and myoepithelial differentiation in 

epithelial–myoepithelial carcinoma; HER2/neu helps identify high-grade carcinoma and 

pleomorphic adenoma when positive. 

 

DISCUSSION 

Immunohistochemistry has been widely recognized as a valuable addition to FNAC in the 

diagnosis of salivary gland tumors. In the present study, p63 positivity in mucoepidermoid 

carcinoma across all grade tumors correlated well with FNAC findings supporting basal and 

squamoid differentiation. Seethala et al. and Bishop et al.,(10) also demonstrated the usefulness 

of p63 in distinguishing mucoepidermoid carcinoma from acinic cell carcinoma and other low-

grade salivary gland malignancies.(11) The absence of p63 expression in acinic cell carcinoma 

in the current study helps in resolving diagnostic uncertainty on FNAC. S100 positivity in 

secretory carcinoma observed in the present study showed good concordance with FNAC 

findings . Skalova et al., highlighted the role of S100 in differentiating secretory carcinoma 

from acinic cell carcinoma.(12) 

               Expression of CD117 (c-KIT) in adenoid cystic carcinoma in this study supported the 

FNAC diagnosis in basaloid tumors and this finding is consistent with studies done by 

Thompson et al., (13). In cases of epithelial–myoepithelial carcinoma, combined positivity for 

EMA and SMA confirmed the biphasic epithelial and myoepithelial components suggested on 

FNAC as earlier studied by Ellis and Auclair(14).The lack of HER2/neu expression in carcinoma 

ex pleomorphic adenoma in the present study helped exclude high-grade salivary duct 

carcinoma type transformation, consistent with reports indicating that HER2 overexpression is 

mainly restricted to high-grade salivary duct carcinoma variants. Overall, the findings of the 

present study are in concordance with published literature and reinforce the role of 

immunohistochemistry in enhancing the diagnostic accuracy of FNAC in salivary gland 

tumors. 
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CONCLUSION 

The present study confirms the critical role of fine-needle aspiration cytology (FNAC) as an 

effective first line diagnostic modality for salivary gland lesions. It demonstrates a sensitivity 

of 83.3%, specificity of 64.3%, and overall diagnostic accuracy of 78% when correlated with 

histopathology. FNAC showed good results for common benign tumors, particularly 

pleomorphic adenoma and Warthin tumor. However, diagnostic challenges occurred while 

interpreting cystic, inflammatory and low-grade malignant lesions.It is due to 

cytomorphological overlap and sampling limitations. To overcome this downside of FNAC, 

immunohistochemistry (IHC) proved to be a crucial adjunct enhancing diagnostic precision 

and resolving cytologically equivocal cases observed in this study. 

                The application of specific immunohistochemical markers supports the FNAC 

interpretations by confirming the cellular differentiation. p63 positivity supported the diagnosis 

of mucoepidermoid carcinoma and aided in excluding acinic cell carcinoma when negative. 

S100 positivity confirms the diagnosis of secretory carcinoma while EMA and SMA 

established biphasic epithelial and myoepithelial differentiation. Evaluation of HER2/neu 

assisted in excluding high grade transformation in carcinoma ex pleomorphic adenoma. 

                Overall the integrated use of FNAC, histopathology, and immunohistochemistry 

provided a comprehensive diagnostic framework. The combination helps in improving 

accuracy and minimizing diagnostic pitfalls. This combined approach is particularly valuable 

in salivary gland tumors with overlapping morphology and should be considered an essential 

strategy for optimal diagnosis and patient management. 

 

LIMITATIONS 
The sample size is small. The study is a single Centre study so the results cannot be generalized.  
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