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ABSTRACT 
 
Background: Salivary gland tumour accounts for less than 5 % of all head and neck tumours. Fine needle aspiration 
cytology (FNAC) is a useful method for evaluating suspicious salivary gland lesions due to its low cost, minimum 
morbidity, rapid turnaround time, high specificity, and high sensitivity. On the basis of cytological examination, lesions 
can be divided into inflammatory, benign, or malignant. If possible, specific diagnosis is given which helps the clinicians 
in planning the management of the lesion. The objective of the present study is to evaluate spectrum of salivary gland 
lesions in our set up and to access the diagnostic accuracy and efficacy of FNAC with correlation to histomorphology in 
spectrum salivary gland lesions. Methods: Present study being both prospective and retrospective, was carried out in 
department of pathology, VIMSAR, Burla, Odisha. The patients who came to cytology -preoperatively were subjected to 
FNAC to establish preoperative diagnosis. Postoperatively, the histomorphology was correlated with cytological 
diagnosis. The study was conducted over 3-year period (December 2014 to November 2017) in which 100 patients 
were observed. In the present study, 100 cases of salivary gland swelling are included . Salivary gland lesions were 
studied under the three groups, including non-neoplastic lesions, benign and malignant tumours. Results: In the 
present study, non-neoplastic lesions accounted for 56%(56/100), followed by benign tumour 29%(29/100) and 
malignant 15%(15/100). The most common gland involved was parotid (72%), followed by submandibular gland (25%) 
and minor salivary glands (03%), whereas no case of sublingual salivary gland lesion was observed in the present 
study. Chronic sialadenitis was the most common lesion (71.4%, 40/56). In benign tumours, pleomorphic adenoma 
accounted for maximum number of cases (86.21%, 25/29).  In malignant lesions, mucoepidermoid carcinoma was the 
most common malignant tumour (66.67%, 10/15). In the present study, both cytology and histology were carried out in 
73 cases out of 100 in which correlation was done for sensitivity, specificity, and diagnostic accuracy. The diagnostic 
accuracy of FNAC for the non-neoplastic lesions, benign tumours, and malignant tumours was 97.5%, 84.2%, and 
85.71%, respectively, and overall diagnostic accuracy was 91.78%. Conclusion: The FNAC technique is accurate, 
technique sensitive, and specific especially when used as screening method. Preoperative cytology is a useful, quick 
and reliable diagnostic technique for rapid diagnosis which helps in early diagnosis and can prevent unnecessary 
surgeries on patient. 
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INTRODUCTION 
 

Salivary glands are exocrine glands, which produce 

saliva under parasympathetic control in oral cavity 

through duct system. There are three paired major 

salivary glands that comprise of parotid, 

submandibular and sublingual glands. There are 

hundreds of minor salivary glands distributed in oral  
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cavity and oropharynx. Parotid is the largest salivary 

gland which secretes serous secretions and contains 

ptyalin which aids in starch digestion. Parotid 

secretes 20% of total salivary secretions. 

Submandibular gland has mixed secretions (serous 

and mucinous both), though it is smaller than parotid 

gland but its secretions contribute to 65 to 70 % of 

total salivary secretions. Sublingual secretions are 

purely mucous in nature. Unlike that of other two 

major salivary glands, the ductal system of the 

sublingual glands does not have intercalated ducts 

and usually does not have striated ducts, thus saliva 

from sublingual exits directly from 8-20 excretory 

ducts known as the Rivinus ducts.  



 Mishra et al; Salivary Gland Lesions 

Annals of International Medical and Dental Research, Vol (4), Issue (4) Page 7 
 

S
ectio

n
: P

a
th

o
lo

g
y

 

Approximately 5% of saliva entering the oral cavity 

comes from these major salivary glands. Salivary 

gland tumour account for less than 5 % of all head 

and neck tumour.[1] Fine needle aspiration cytology 

(FNAC) is a useful method for evaluating suspicious 

salivary gland lesions due to its low cost, minimum 

morbidity, rapid turnaround time, high specificity, 

and sensitivity.[2] On the basis of cytological 

examination, lesions can be divided into non 

neoplastic, benign, or malignant. Specific diagnosis 

is given on the basis of the classification of the 

tumours which helps the clinicians in planning the 

management of the lesion.[3] Meta-analysis and 

comparative systematic review confirm that FNAC 

is effective in head and neck masses.[4] This method 

is applicable to palpable lesions.  

 

Aims and objectives 

To evaluate spectrum of salivary gland lesions in our 

set up and to access the diagnostic accuracy and 

efficacy of FNAC in correlation to histomorphology 

of spectrum salivary gland lesions. 

 

MATERIALS AND METHODS 

 
Present study being both prospective and 

retrospective, was carried out in department of 

pathology, VIMSAR, Burla, Odisha. The patients 

who came to cytology -preoperatively were 

subjected to FNAC to establish preoperative 

diagnosis. Postoperatively, the histomorphology was 

correlated with cytological diagnosis. The study was 

conducted over 3-year period (December 2014 to 

November 2017) in which 100 patients were 

observed. In the present study, 100 cases of salivary 

gland swelling are included which involves 

cytological and histological studies. Salivary gland 

lesions were studied under the three groups, 

including non-neoplastic lesions, benign and 

malignant tumours. 

 

Exclusion criteria 
1. The histopathological examination confirmed 

salivary gland lesions for which prior FNAC report 

was not available/not done. 

2. The patients with unsuitable smears (scanty 

inadequate inconclusive) on cytological examination 

were not considered. 

 

In the present study, 100 cases of salivary gland 

swelling reported, out of which 73 cases were in 

which both cytological and histological studies were 

conducted. 

FNA was performed from different sites of the 

salivary gland swelling using a 10 mL disposable 

syringe and 23/24-gauge needle without local 

anaesthesia. We consider it necessary to adequately 

re-aspirate the solid portion after cystic fluid 

aspiration has been done, or re-perform the FNA at a 

later date so as to improve the diagnostic accuracy. 

FNA air dried smears were stained with Diff quick 

stain and wet smears fixed in 95% ethyl alcohol 

were stained with Papanicolaou stain. Paraffin 

embedded tissue sections obtained from salivary 

gland tissue were stained with haematoxylin and 

eosin and few special stains were performed 

whenever required. Salivary gland lesions were 

studied under the three groups including non-

neoplastic lesions, benign and malignant tumours 

 

RESULTS 
 

In the present study, non-neoplastic lesions 

accounted for 56% (56/100), followed by benign 

tumour 29% (29/100) and malignant 15%. [Table 1] 

The most common gland involved was parotid 

(72%), followed by submandibular gland (25%) and 

minor salivary glands (03%)whereas no case of 

sublingual salivary gland lesion was observed in the 

present study. [Table 2] Age range for no neoplastic 

lesions was 25 to 35 years. Male: female ratio was 

3.1: 1. Age range for neoplastic lesions was 30 to 40 

years, and, for malignant neoplasms, it was 60 to 70 

years. Male: female ratio was 2 : 1. In non-neoplastic 

lesions- 35 lesions involved the submandibular 

gland(62.6%), 20 lesions involved the parotid gland 

(35.7), and 01 lesions involved the minor salivary 

gland (1.79%).[Table 3] Chronic sialadenitis was the 

most common lesion (71.4%, 40/56) followed by 

suppurative sialadenitis (17.85%,10/56) and benign 

cysts(10.71%,6/56).[Table 4] In benign tumours- 

pleomorphic adenoma accounted for maximum 

number of cases (86.21%, 25/29), followed by 

Warthin’s tumour (10.34%, 3/29), basal cell 

adenoma (3.45%, 1/29).[Table 5] [Figure 1,2,5,6]. In 

malignant lesions- mucoepidermoid carcinoma was 

the most common malignant tumour (66.67%, 

10/15) followed by adenoid cystic carcinoma 

(20,3/15), and malignant mixed tumours (13.33%, 

2/15).[Table 6] [Figure 3,4] In the present study, 

both cytology and histology were carried out in 73 

cases ,in which a correlation was done for 

sensitivity, specificity, and diagnostic accuracy. The 

diagnostic accuracy of FNAC for the non-neoplastic 

lesions, benign tumours, and malignant tumours was 

97.5%, 84.2%, and 85.71%, respectively, and overall 

diagnostic accuracy was 91.78%. 
 

Statistical analysis: 

A true positive(TP) FNA is defined as a malignant 

cytological diagnosis from a lesion determined to be 

malignant after histopathological study. 

A false positive (FP) is defined as a malignant FNA 

diagnosis found to be benign on histopathological 

examination. 

A true negative(TN) FNA is defined as benign 

cytological results from a lesion proven to be benign 

on histopathology. 

A false negative(FN)FNA is defined as a benign 

cytological diagnosis turned out to be malignant on 

histomorphology. 
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Sensitivity =TP/TP+FN X 100=80% 

Specificity=TN/TN+FP X 100=88.23% 
 

Predictive value for benign tumour: TN/TN+FN X 

100=83.33% 

Predictive value for malignant tumour: TP/TP+FP X 

100=85.71% 
 

Table 1: Type and Number of Cases. 

        Cases Number Of 

Cases 

Percentage Of 

Cases 

Non Neoplastic         56                56% 

Benign         29                29% 

Malignant         15                 15% 

         100                 100% 
 

Table 2: overall percentage of glands involved in order 

Overall glands involved in 

order 

Percentage of involvement 

Parotid gland               72% 

Submandibular gland               25% 

Sublingual gland               00% 

Minor salivary glands               03% 

               100% 
 

Table 3: Non Neoplastic Lesion (56 Cases) Distribution. 
         Glands  Numbers % 

Submandibular 35 62.6    

Parotid 20 35.7 

Minor salivary glands 01 1.79 

Sublingual glands 00 00 

Total 56 99.96 
 

Table 4: Types Of Non Neoplastic Lesions. 

Non Neoplastic 

Cases 

Numbers % 

Chronic Sialadenitis 40 71.4 

Suppurative 

Sialadenitis 

10 17.85 

Benign Cysts 06 10.71 

 56  
 

Table 5: Distribution Of Benign Neoplastic Lesions 

Benign neoplastic 

lesions 

Numbers % 

Pleomorphic 

adenoma 

25 86.21% 

Warthin’s tumor 03 10.34% 

Basal cell adenoma 01 3.45% 

 29  
 

Table 6: distribution of malignant lesions 

Malignant neoplastic 

lesion 

Numbers % 

Mucoepidermoid 

carcinoma 

10 66.67% 

Adenoid cystic 
carcinoma 

03 20% 

Malignant mixed 

tumors 

02 13.33% 

 15  

 

Table 7: Overall CYTO Histologic Correlation In Both 

Benign And Malignant Cases. 

Type Of 

Case 

No. Of 

Cases 

Correctly 

Dx On 

Cytology 

False 

Positive 

False 

Negative 

Benign 19 16 00 03 

Malignant 14 12 02 00 

Total 43 27   

Percentage 100% 62.79% 4.65% 6.97% 

 
 

 
Figure 1: (H&E PLEOMORPHIC ADENOMA 100X) 

 

 
Figure 2: (FNAC DIFF QUIK PLEOMORPHIC 

ADENOMA 100X) 

 

 
Figure 3: (H&E ADENOID CYSTIC CARCINOMA 

100X) 
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Figure 4: (FNAC DIFF QUIK ADENOID CYSTIC 

CARCINOMA 400X) 

 

 
Figure 5: (H&E BASAL CELL ADENOMA 200X) 

 
Figure 6: (H&E WARTHIN'S TUMOR 100X) 

DISCUSSION 
 

Salivary gland masses are commonly encountered in 

clinical practice and often pose diagnostic 

difficulties. For decades’ accurate assessment of 

these tumours has relied on histopathological 

examination only; which requires operative 

procedure, which is time consuming and expensive. 

In contrast, FNAC is safe, accurate, quick, and 

inexpensive procedure for an early diagnosis. It also 

aids the clinicians in management planning.[3] A total 

of 100 cases underwent cytology of salivary gland 

masses which were categorised into non neoplastic 

and neoplastic (benign and malignant) groups. The 

most common gland affected in the study was 

parotid (72%) which is similar to study done by 

Eveson JW and Cawson RA.[5]  

In present study 56/100 cases were non-

neoplastic,29/100 were benign and 15/100 were 

malignant. In the present study, most common age 

group for non-neoplastic lesions was 25 to 35 years 

and male to female ratio was 3.1: 1. Most common 

non-neoplastic lesion was chronic sialadenitis 

followed by suppurative sialadenitis and benign 

cysts. Most of the nonneoplastic lesions involved the 

submandibular gland as was observed by Atula et 

al,[6] and Omhare A et al.[7] In the present study, 

benign neoplasms accounted for 29 cases (29%) 

similar to Omhare A et al,[7] which was lower than 

other reports which ranged from 49 to 83%.[8-9] We 

observed the pleomorphic adenoma as the most 

common benign neoplasm followed by Warthin’s 

tumour and basal cell adenoma and the 

predominance of these two benign neoplasms was 

similar to number of studies.[10-11] Various authors 

have reported that the incidence of malignant 

tumours ranged from 15% to 32%,[12] and in the 

present study it accounted for 15% whereas 

Nguansangiam et al, have found the lower rate of 

malignant neoplasms.[9] In our study, the most 

common malignant salivary gland tumour was 

mucoepidermoid carcinoma, which accounted for 

66.67% of all malignant neoplasms followed by 

adenoid cystic carcinoma. In comparison to our 

study, Nguansangiam et al. have found that 

lymphoma to be the most common primary 

malignant salivary gland tumour followed by 

mucoepidermoid carcinoma.[9] Parotid gland was 

observed as the most commonly involved site of 

salivary gland neoplasms- 72% of all salivary gland 

neoplasms. Almost similar distribution of salivary 

gland neoplasms in the parotid gland has also been 

described by Omhare et al.[7] The present study 

showed a false positive rate of 4.65%; similar to 

those of other studies, ranging from 0 to 4.7%.[13,14] 

The false negative rate in the present study was also 

6.97%, which was in concordance with other studies, 

reporting a range of 2.2% to 24.5%.[8,9] Out of 

29/100 benign cases,19 were operated and 16 were 

histologically correlated; remaining 3 cases,2 were 
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found to be malignant mixed tumours and 1 was 

mucoepidermoid carcinoma. There were 15/100 

malignant cases, 14 were operated ,out of which 12 

were histologically correlated; rest 2 cases turned out 

to be benign(one mixed malignant turned out to be 

pleomorphic adenoma with squamous metaplasia 

and another thought to be mucoepidermoid 

carcinoma was pleomorphic adenoma with 

squamous metaplasia on histology).[Table 7] In our 

study, sensitivity, specificity, positive predictive 

value (PPV), and negative predictive value (NPV) of 

preoperative FNA cytology of salivary gland 

tumours were 80%, 88.23%, 83.33%, and 85.71%, 

respectively; however, overall diagnostic accuracy 

for all salivary gland lesions was 91.78%, indicating 

good results compared to various other studies.[7,8,15] 

 

CONCLUSION 
 

The FNAC technique is accurate, sensitive, and 

specific especially when used as screening method. 

Preoperative cytology is a useful, quick, reliable 

diagnostic technique for rapid diagnosis and help in 

early diagnosis which can prevent unnecessary 

surgeries on patient. There can be few false positive 

and negative cases on FNAC for which 

histomorphology is confirmatory test modality. 

 

REFERENCES 

 
1. Bobati SS, Patil B V, Dombale VD. Histopathological study 

of salivary gland tumors. J Oral Maxillofac Pathol [Internet]. 

2017 [cited 2018 Mar 26];21(1):46–50.  

2. Gupta R, Dewan D, Kumar D, Suri J. Fine-needle aspiration 

cytology (FNAC) of salivary gland lesions with 

histopathological correlation in a district hospital of Jammu 

region. Indian J Pathol Oncol [Internet]. 2016 [cited 2018 Mar 

26];3(1):32.  

3. Omhare A, Singh SK, Nigam JS, Sharma A. 

Cytohistopathological study of salivary gland lesions in 

bundelkhand region, uttar pradesh, India. Patholog Res Int 

[Internet]. 2014 [cited 2018 Mar 26];2014:804-5.  

4. Tandon S, Shahab R, Benton JI, Ghosh SK, Sheard J, Jones 

TM. Fine-needle aspiration cytology in a regional head and 

neck cancer center: Comparison with a systematic review and 

meta-analysis. Eisele DW, editor. Head Neck [Internet]. 2008 

Sep [cited 2018 Mar 26];30(9):1246–52.  

5. Eveson JW, Cawson RA. Salivary gland tumours. A review of 

2410 cases with particular reference to histological types, site, 

age and sex distribution. J Pathol [Internet]. 1985 May [cited 

2018 Mar 26];146(1):51–8.  

6. Atula T, Grénman R, Laippala P, Klemi P-J. Fine-needle 

aspiration cytology of submandibular gland lesions. J 

Laryngol Otol [Internet]. 1995 Sep 29 [cited 2018 Apr 

4];109(9):853–8.  

7. Omhare A, Singh SK, Nigam JS, Sharma A. 

Cytohistopathological study of salivary gland lesions in 

bundelkhand region, uttar pradesh, India. Patholog Res Int 

[Internet]. 2014 [cited 2018 Apr 4];2014:804-5.  

8. Tan LG, Khoo ML. Accuracy of Fine Needle Aspiration 

Cytology and Frozen Section Histopathology for Lesions of 

the Major Salivary Glands. [cited 2018 Apr 4]; Available 

from: 

https://pdfs.semanticscholar.org/553f/84ced3af4654ea17d283

904eb65900d486b3.pdf 

9. Nguansangiam S, Jesdapatarakul S, Dhanarak N, Sosrisakorn 

K. Accuracy of fine needle aspiration cytology of salivary 

gland lesions: routine diagnostic experience in Bangkok, 

Thailand. Asian Pac J Cancer Prev [Internet]. 2012 [cited 2018 

Apr 4];13(4):1583–8.  

10. Shishegar M, Ashraf MJ, Azarpira N, Khademi B, Hashemi B, 

Ashrafi A. Salivary gland tumors in maxillofacial region: a 

retrospective study of 130 cases in a southern Iranian 

population. Patholog Res Int [Internet]. 2011 [cited 2018 Apr 

4];2011:934-35.  

11. Yu D, Chua K, Hood C, Goh K. Parotid Gland Surgery for 

Benign Tumours: Have we Come Full Circle? Proc Singapore 

Healthcare [Internet]. 2014 [cited 2018 Apr 4];23.  

12. Boccato P, Altavilla G, Blandamura S. Fine Needle Aspiration 

Biopsy of Salivary Gland Lesions. Acta Cytol [Internet]. 1998 

[cited 2018 Apr 4];42(4):888–98.  

13. Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari MH. 

Diagnostic reliability of FNAC for salivary gland swellings: A 

comparative study. Diagn Cytopathol [Internet]. 2009 Nov 30 

[cited 2018 Apr 4];38(7):499–504. 

14. Verma S. Fine needle aspiration cytology of salivary gland 

lesions: study in a tertiary care hospital of North Bihar. Int J 

Res Med Sci [Internet]. 2016 Dec 18 [cited 2018 Apr 

4];4(9):3869–72.  

15. Mihashi H, Kawahara A, Kage M, Kojiro M, Nakashima T, 

Umeno H, et al. Comparison of preoperative fine-needle 

aspiration cytology diagnosis and histopathological diagnosis 

of salivary gland tumors. Kurume Med J [Internet]. 2006 

[cited 2018 Apr 4];53(1–2):23–7.  

 

 
How to cite this article: Mishra J, Seth S, Nayak S, 

Agrawal KC. Spectrum of Salivary Gland Lesions in 

Western Odisha with the Diagnostic Value of F.N.A.C. 

Correlating with Histomorphology. Ann. Int. Med. Den. Res. 

2018; 4(4): PT06-PT10. 

Source of Support: Nil, Conflict of Interest: None declared 


