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INTRODUCTION 

Salivary gland tumors are relatively rare and represent 

approximately 3-6% of head and neck tumors.1 The 

frequency of malignant salivary neoplasms ranges from 

0.4-2.6 cases per 100,000 population.1 Among the 

salivary gland masses 80% involve the parotid gland and 

80% of them are benign.2 FNAC plays an important role 

in the diagnosis of these masses. However histopathology 

remains the gold standard for the diagnosis of these 

lesions.  

Aims of the present study were to correlate the FNAC 

diagnosis of parotid gland masses with histopathology 

and to find out the sensitivity and specificity of FNAC in 

parotid gland masses. 

ABSTRACT 

 

Background: Parotid masses comprise a variety of benign and malignant tumors and tumor-like conditions, which 

may present diagnostic challenges to the surgeon and pathologist as well. Fine needle aspiration cytology is 

considered to be a useful diagnostic tool used for preoperative evaluation of parotid masses. However its role may not 

be conclusive for evaluation. This study was aimed to evaluate fine-needle aspiration cytology in the diagnosis and 

management of parotid lesions.  

Methods: The present study was a prospective study done over a 3 year period included 38 patients with parotid 

gland lesions who underwent preoperative fine-needle aspiration cytology, MRI/USG followed by surgical procedure 

and histopathological examination. The clinical, cytological findings were compared with the final histological 

diagnosis and concordance assessed.   

Results: Of the 38 cases with parotid lesions 31(81.5%) were neoplasms and 7 (18.4%) were non-neoplastic lesions. 

Out of the neoplasms, 25 (80%) were benign and 6 (19%) were malignant parotid tumors. Deep lobe lesions were 9 

(23.6%) and superficial lobe were 29 (76.31%). In this study correlation between FNAC and final histopathology was 

studied. In some situations cytological features could not provide correct tumor characterization. In our study the 

sensitivity of FNAC in diagnosing the lesion was 96.55% and specificity was 66.6%.  

Conclusions: FNAC is a simple and reliable technique for preoperative evaluation of parotid masses. Due to the 

minimally invasive nature of the technique, fine-needle aspiration cytology offers valuable information for planning 

of subsequent therapeutic management.  
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METHODS 

Study design 

A prospective study carried out at Command Hospital 
Bangalore. 

Sample size: 38 patients. 

Study period: From 01 January 2014 to 30 September 
2018. 

Inclusion criteria: All patients undergoing surgery 
parotidectomy. 

Exclusion criteria: The patients with the following were 
excluded that acute inflammatory lesions, frank pus 
obtained on FNAC, revision surgeries. 

FNAC was carried out as per standard guidelines in all 
cases. USG parotid/MRI was done in all cases. 
Histopathology reports were compared to FNAC. The 
results were statistically analysed.  

RESULTS 

The study included 38 patients between ages 28 and 72 
years. The male to female ratio was 1:3. Average age of 
presentation was 48 years. 

Clinical findings 

 28 patients had swelling on right side, 8 on left side and 
1 had bilateral tumor. Facial nerve was involved in 2 of 
the cases.  

Table 1: Distribution of disease on histopathology in 
parotid gland. 

 
Superficial 

lobe lesions 

Deep lobe 

lesions 
Total 

Benign 24 8 32 

Malignant 5 1 6 

Of the parotid gland lesions (38), 31 (81.5%) were 
neoplasms and 7 (18.4%) were non-neoplastic lesions. 
Out of neoplasms, 25 (80.64%) were benign and 6 
(19.3%) were malignant tumors. Deep lobe masses were 
9 (23.6%) and superficial lobe lesions were 29 (76.3%). 
In the deep lobe most of the masses were benign 8 and 
only 1 was malignant. In the superficial lobe 5 masses 
were malignant and 24 benign. 

On statistical analysis sensitivity was 96.55%, Specificity 
was 66.6%.  

Positive predictive value was 90.3%, negative predictive 
value was 85.7%. 

Pleomorphic adenoma was the most common in benign 
tumor group (15 cases), followed by Warthin’s tumor (3 
cases). Of the benign parotid gland lesions (inflammatory 
lesions and benign tumors), cytological features were 
concordant with histological result in 25 out of 32 cases 
(78%). For the remaining 7cases (21.8%) cytological 
smears could only describe the cellular populations which 
were suggestive of benign entities (Table 1). In the 
malignant parotid gland lesions cytological feature was 
concordant with histological features in all 6 cases 
(100%). 2 cases of pleomorphic adenoma were also given 
a differential diagnosis of low grade mucoepidermoid 
carcinoma on FNAC however the histopathological 
diagnosis was pleomorphic adenoma.  

Table 2: Cytohistological correlation in parotid lesions. 

FNAC diagnosis 
No. of 
cases 

Histopathological diagnosis 
No. of 
cases 

Concordant 
cytology 

Discordant 
cytology 

Adenolymphoma 5 

Adenolymphoma 3 

3 2 Parotid cyst 1 

Lymphoepithelial sialadenitiis 1 

Cyst parotid 2 
Cyst 1 

1 1 
Atypical pleomorphic adenoma 1 

Pleomorphic adenoma 16 

Pleomorphic adenoma 14 

14 2 Oncocytoma 1 

Sialadenosis 1 

Chronic sialadenitis 1 Sialadenitis 1 1  

Basal cell adenoma 1 Basal cell adenoma 1 1  

Oncocytoma 3 Oncocytoma 3 3  

Adenoid cystic carcinoma 2 Adenoid cystic CA 2 2  

Mucoepidermoid carcinoma 3 Mucoepidermoid CA 3 3  

Acinic cell carcinoma 1 Acinic cell carcinoma 1 1  

Inconclusive 2 

Necrotising granulomatous 
lymphadenitis 

1 
 2 

Granulomatous lymphadenitis 1 

Lymphadenitis 2 Lymphadenitis 2 2  
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USG parotid was done in all cases. MRI was done in all 
deep lobe tumors, all malignant neoplasms and 
inconclusive cases. 

Type of surgery done was superficial /total parotidectomy 
for benign lesions depending on involvement of 
superficial or deep lobe and total parotidectomy for all 
malignant neoplasms with selective neck dissection levels 
II to V. Facial nerve was found to be involved in 2 cases 
of adenoid cystic carcinoma and had to be sacrificed.2 
cases of granulomatous lymphadenitis of parotid were 
found to be TB PCR positive and treated with 
Antitubercular therapy. 

DISCUSSION 

Fine-needle aspiration technique is used as an important 
diagnostic tool in the management of various head and 
neck lesions.3 The complex histology of parotid gland 
makes cytology reporting challenging and hence needs 
expertise in the field. Also these tumors are relatively rare 
making it more difficult for the pathologist to acquire 
diagnostic expertise. Fine needle aspiration cytology has 
been considered as a useful preoperative step in the 
assessment of parotid gland lesions, but others believe 
that the method has limited clinical application because 
of the false-positive and false-negative rate. However, 
preoperative cytological evaluation has a great 
importance in diagnosis and differentiation of benign 
from malignant lesions.3 

In our study, benign tumor entity with the highest 
frequency was pleomorphic adenoma. Cyto-histologic 
correlation for pleomorphic adenoma diagnosis was 
obtained in 14 out of 16 of cases which was similar to 
previous studies.4,5 The sensitivity of diagnosing 
Pleomorphic adenoma by FNAC is up to 94% in various 
studies.6,7 In 2 cases of pleomorphic adenoma in our 
study a differential diagnosis of low grade muco-
epidermoid carcinoma was entertained. In low grade 
mucoepidermoid carcinomas where thick mucinous 
liquid is seen in the background with a paucicellular 
smear these tumors can be mistakenly be reported as 
benign lesions.8 

False-negative and false-positive results occur in salivary 
gland FNAC. False-negative results are due to mainly of 
errors of under diagnosing low-grade tumors because of 
their bland cytologic features and the difficult evaluation 
of hypocellular cystic lesions so common in this area, 
while false-positive diagnoses emanate due to over 
reporting of reactive changes, such as occur in the setting 
of associated inflammatory reactions. In view of the 
considerable false-negative rate, FNAC cannot formally 
exclude malignancy and therefore cannot be reliable.9 
Various clinical trials reported a rate of false-negative 
cytological diagnosis of between 0 and 37%.4,5 Our study 
had a false negative rate of 2.6% (1case of cyst parotid). 

The sensitivity of fine-needle aspiration cytology in our 
studied group was 96.55% with specificity 66.6% owing 

to large number of false positives (2 cases of 
adenolymphoma, 1 case of pleomorphic adenoma). The 
positive predictive value was 90.3% and the negative 
predictive value was 85.7%. Numerous studies have 
reported the accuracy of cytological diagnosis of salivary 
gland neoplasms as being 86-98%.4,5,10,11 The sensitivity 
has ranged from 62-97.6% and specificity from 94.3% 
to100%. 

Zbaren et al performed preoperative FNAC in 228 
patients and the results of FNAC were analyzed and 
compared with the corresponding histopathological 
diagnosis.9 Histological evaluation revealed 65 malignant 
tumors and 163 benign lesions. The cytological findings 
were non-diagnostic in 13 (5.7%). The accuracy, 
sensitivity, and specificity were 86%, 64%, and 95% 
respectively in their study. 

In a retrospective study on 249 patients the sensitivity of 
FNAC for the diagnosis of malignancy was 80% with a 
specificity of 89.5%.12 Among the 11 false-negative 
results, lymphomas and low-grade mucoepidermoid 
carcinomas were the most common histological types. 
Among the 16 false-positive results, Warthin's tumours, 
pleomorphic adenomas and lymphoepithelial lesions 
were the most common histological types. Accurate 
histological classification of the tumour was reported in 
79.5% of cases (86% for benign tumours and 44% for 
malignant tumours). The authors concluded that FNAC is 
a reliable examination providing important information to 
the surgeon in the preoperative diagnostic assessment. 

Cho et al in their study of 245 major salivary gland 
tumors had compared the histopathologic diagnoses with 
the preoperative cytology results.13 The overall 
sensitivity, specificity, and accuracy of sonographically 
guided FNAB in differentiating malignant from benign 
tumors was 75.7%, 100%, and 95.8%, respectively. The 
false negative diagnostic rate was 4.2% (9/215), but there 
were no false-positive diagnoses of malignancy. The 
conclusion of the study was that for the preoperative 
evaluation of major salivary gland tumors 
sonographically guided FNAB is feasible for 
distinguishing between benign and malignant salivary 
gland tumors in the subset of patients with satisfactory 
cytologic diagnoses.  

Persson et al in their study of 216 patients reported a 
sensitivity of 87.5% and a specificity of 99.4% for 
FNAC.14 Qizilbash et al in their study of 155 patients 
reported a sensitivity of 90.7% and specificity of 98 % 
for FNAC.15 

Brennan et al evaluated the utility of repeat fine-needle 
aspiration in cytological diagnosis of salivary gland 
lesions for unclear cases in order to improve the 
diagnosing accuracy.16 However the authors have 
reported the sensitivity and specificity in differentiating 
malignant from benign lesions similar to the initial 
examination (70% and 95% before, respectively 84% and 
93% after repeated aspiration). 
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According to Lin et al, preoperative knowledge of the 

malignant nature of the tumour based on FNAC improves 

the success of initial surgical management and therefore 

has an impact on long-term survival.8 The preoperative 

information provided by FNAC in the case of a malignant 

result allows staging; definition of a surgical plan in 

terms of resection margins, the need for lymph node 

dissection, the degree of urgency of treatment and the risk 

of postoperative facial palsy.  

That knowledge of cytological overlaps and pitfalls of 

salivary glands FNAC should always be considered. It 

has been seen that inflammatory masses of the salivary 

glands may mimic epithelial neoplasms at cytology 

because desquamated cells frequently populate the 

former. Details of the clinical information and radiologic 

features may help the pathologist to arrive at the 

appropriate diagnosis and reduce false interpretation. 

CONCLUSION  

Fine-needle aspiration is useful for clinical management 

of patients with parotid gland masses. Preoperative 

cytological assessment can differentiate in most cases 

benign versus malignant tumors, thus allowing surgeon to 

carry out appropriate treatment. A surgeon should 

correlate the inputs from FNAC and radiology and use 

his clinical judgement for proper surgical management. 
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