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INTRODUCTION 
Worldwide annual incidence of salivary gland tumours 
varies from 0.5 to 13.5% per 1 lakh population.1 Overall 
about 3-5% of head and neck cancers are salivary gland 
neoplasms.2 Pleomorphic adenoma is the most commonly 
encountered benign tumour of the major salivary gland.3 
However pathology of major salivary gland is quite complex. 
Ultrasound is one of the preliminary investigations of choice 
that helps clinical diagnosis.4 Ultrasonography is a simple 
easily assessable, non-invasive, low-cost imaging technique 
that can be repeated, if necessary.5 The only disadvantage of 
ultrasonography is its subjective interpretation depending 
on the radiologist’s expertise. Fine needle aspiration biopsy 
(FNAB) or post-operative histopathological evaluation 
is more definitive to determine nature of lesion, whether 
benign or malignant.7 There is a need to assess the existing 
correlation between ultrasonography and histopathological 
evaluation in major salivary gland lesions. 
Aim: Aim of this study is to establish the existing correlation 

between preoperative ultra-sonogram and postoperative 
histopathological examination, in patients who have been 
operated for major salivary gland lesions.

MATERIAL AND METHODS
This retrospective study was conducted in Father Muller 
Medical College and Hospital. All patients with major 
salivary gland lesions who have undergone preoperative 
ultra-sonogram and post-operative histopathological 
evaluation between January 2017 to December 2018 for 
a period of 2 years were included in the study. In all cases 
ultrasound was done using a high-frequency transducer 
(7.5–12 MHz). Ultrasonography was performed less than 
two months prior to surgery. Different characteristics such 
as size, shape, homogeneity, vascularization and delimitation 
were assessed on ultrasonography. In addition, echo-doppler 
was done to depict the peripheral and central vascularization, 
also the lesion’s relation to the intraglandular vessels; finally, 
an ultrasonography diagnosis was made. Histopathological 
evaluation was done on haematoxylin and eosin stained 
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slides. The specimens obtained by surgery were fixed for 6 
to 48 hours in 10% buffered formalin and then embedded in 
paraffin blocks. Four-μm thin sections were obtained from 
these paraffin blocks and stained with Haematoxylin and 
Eosin stain. In certain cases immunohistochemical (IHC) 
staining was done on semi automated biogenics IHC machine 
using readily usable biogenics antibodies. IHC reports were 
retrieved from register. The data collected were entered in 
excel sheet. Regarding dimensions, lesions were evaluated in 
two dimensions by ultrasonography, and in three dimensions 
in histopathology report. Results were considered similar 
when two of the three macroscopic dimensions mentioned in 
the histopathology report, were close to the US dimensions. 
Variation of 3mm was acceptable. 

STATISTICAL ANALYSIS 
Statistical analysis was performed using SPSS software. 
Categorical variables were summarized as percentages 
and sensitivity, specificity and diagnostic accuracy of 
ultrasonography was evaluated. 

RESULTS
Our study included 57 patients out of which majority of 
lesions were of parotid gland. There was increased incidence 
in 5th decade, also a male preponderance was observed. 
Ultrasound diagnosis correlated with 86.5% of histopathology 
results. Correlation of ultrasonography parameters and 
histopathology findings was better for malignant tumours 
(Table-1).
On Histopathological evaluation the most common benign 
tumour encountered in major salivary gland was pleomorphic 

Age group Gender No of cases 
(percentage)Male Female

<20 3 2 5(8.7%)
21-30 6 3 9(15.4%)
31-40 6 5 11(19.2%)
41-50 9 4 13(22.8%)
51-60 4 3 7(12.2%)
61-70 5 3 8(14%)
>70 2 2 4(7%)
Total no of cases 35(61.4%) 22(38.5%) 57

Table-1:

His pathological diagnosis No of cases % of cases
Chronic sialadenitis 12 21%
Retention cyst 3 5.2%
Lymphoepithelial cyst 4 7%
Dermoid cyst 2 3.5%
Complex vascular lesion 1 1.7%
Pleomorphic adenoma 16 28%
Warthins tumour 9 15.7%
Mucoepidermoid carcinoma 4 7%
Adenoid cystic carcinoma 2 3.5%
Acinic cell carcinoma 2 2.5%
Myoepithelial carcinoma 1 1.7%

Table-2:

Figure-1: Ultrasound image of Warthin's tumour

Figure-2: Ultrasound image of Warthin's tumour

Figure-3: Histopathology image of Mucous rentention cyst

adenoma. The distribution of cases on histopathology 
evaluation is depicted in table 2
Pleomorphic adenoma was the most commonly encountered 
lesion in major salivary gland (16 cases, 28%). Of these 12 
were from parotid gland and 4 were of submandibular gland. 
The parotid pleomorphic adenoma had 100% correspondence 
of different characters like shape, consistency, vascularization, 
homogeneity and delimitation. However dimensions 
correlated in only 45.7% of cases. Remaining cases showed 
smaller dimension on ultrasound. Also of the 16 cases 
1 case was wrongly diagnosed as lymphadenopathy in 
ultrasonography. 
For submandibular pleomorphic adenomas (4 cases, 7%) 
the diagnosis and all compared characteristics correlated in 
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100% of cases. Following pleomorphic adenoma the next 
benign tumour of major salivary gland encountered in this 
study was Warthins tumour. All the 9 cases of Warthins 
tumour were of parotid gland. Concordance for shape, 
homogeneity and delimitation was 100% for these cases. 
Size concordance was seen only in 65% of cases. Other cases 
had smaller dimension on ultrasonography (Figure-1,2). 
Also there was one case diagnosed as lymphadenopathy 
in ultrasound which turned out to be Warthins tumour. 
Also one case of complex vascular lesion (1.7%) found in 
parotid gland, showed 100% correspondence for shape, 
vascularization and homogeneity but the size was found to 
be bigger on ultrasonography. There was 100% concordance 
for diagnosis. Regarding the malignant tumours of parotid 
gland there was 100% concordance for all characteristics 
including diagnosis. Regarding the 3 malignant tumour of 
submandibular salivary gland encountered, one case was not 
detected on ultrasound. In chronic parotid gland sialadenitis 
(12 cases 21%), the study revealed, 100% correlation 
between ultrasonography and histopathological evaluation 
for diagnosis. Also the concordance was 100% for shape, 
consistency, vascularization, homogeneity and delimitation. 
Only 75% cases showed size concordance. Size was bigger in 
ultrasound compared to histopathological evaluation. Of the 
9 cystic lesions (16.1%), 6 were of parotid gland and 2 were of 
submandibular gland. For lymphoepithelial cyst and mucous 
retention cyst(figure 3) correspondence was 100% for shape, 
vascularization, delimitation, homogeneity and diagnosis. 
65% concordance was observed for size. For dermoid cyst 
size was bigger on ultrasound and other parameters couldn’t 
be assessed. Overall diagnostic accuracy for ultrasonography 
for benign lesions was 85.7%. 
Coming to malignant tumours of major salivary gland, this 
study had a higher incidence of malignant tumours (15.7%), 
probably because it was conducted in an Oncology referral 
centre. Of the nine malignant tumours, 6 were of sublingual 
gland and it included 2 cases of Acinic cell carcinoma, 2 
cases of Mucoepidermoid carcinoma. 1 case of Myoepithelial 
carcinoma and 1 case of adenoid cystic carcinoma. Apart 
from these 2 cases of Mucoepidermoid carcinoma was 
seen in submandibular gland and 1 case of adenoid cystic 
carcinoma was found in parotid gland. 

DISCUSSION
Salivary gland tumours are not very common. More so 
over only 5-10% of all these tumours are malignant. It is 
beneficial for the patient if these tumours are diagnosed 
preoperatively. There are three pairs of major salivary glands, 
namely Parotid, Submandibular and Sublingual. The size of 
the salivary gland is inversely proportional to the tumour 
detected being malignant.9 Ultrasound is the first modality 
of choice in evaluating salivary gland neoplasms. However on 
sonographic evaluation many benign and malignant tumours 
have similar appearance. Some features like indistinct 
margins, heterogeneous echo texture, regional lymph node 
enlargement and absence of distal acoustic enhancement 
have been reported more frequently in malignant.10 Thus 
clinical examination and ultrasonography helps to narrow 
down the differential diagnosis. However histopathological 

evaluation still remains the gold standard. 
In this study we have tried to establish the existing 
correlation between ultrasonography and histopathological 
diagnosis and also to find the concordance of features like 
size, shape, homogeneity, vascularization and delimitation 
observed in ultrasonography. Age of the patients varied 
from 18 to 79 years. A peak in incidence was observed in 
the 4th decade. Kakoty et al and Issac et al reported similar 
findings.11,12 The most common benign tumour diagnosed 
in ultrasonography was pleomorphic adenoma. Many 
other studies in literature also are assertive about this.13,14 

But study done by Vijay et al and Schick et al showed an 
equal incidence of pleomorphic adenoma and warthin’s 
tumour.15,16 Ultrasonography features such as poor peripheral 
vascularization, sharp borders, lobulation and homogeneity 
are specific for pleomorphic adenoma.8 The same was 
observed in ours study. Warthin tumours have cystic 
central content (transonic), with central vascularization less 
abundant than in pleomorphic adenomas.10 Thus it is mostly 
unlikely to confuse between pleomorphic adenoma and 
Warthin tumour on ultrasonography. Ultrasonography of 
chronic sialadenitis showed 100% concordance in this study 
which is higher compared to the study done by Wu s et al.17 
Ultrasonography features of chronic sialolithiasis observed in 
this study were heterogeneity, pseudonodular shape, increased 
vascularity, hyperechoeic with subcentemetric nodes, 5 cases 
also had sialoliths measuring 5 to 8mm. Histopathology 
confirmed the diagnosis in all the 12 cases. Features seen 
were acinar atrophy, increased periacinar fibrosis, association 
of chronic inflammatory infiltrate with variable squamous 
metaplasia of ductal lining epithelium. Cystic lesions had 
100% concordance for shape, vascularization, delimitation, 
homogeneity and diagnosis. However size was bigger in 
ultrasonography, possibly because of evacuation of cyst 
contents intraoperatively.18 Histopathology revealed cysts 
were lined by mucinous lining in case of retention cyst, 
lymphoepithelial islands in case of lymphoepithelial cysts, 
and squamous epithelium in case of dermoid cyst.19 The 
diagnostic accuracy for malignant salivary gland tumours was 
100% in our study which is higher when compared to the 
study done by Chandak et al.20

CONCLUSION
Ultrasonography is very useful in initial workup of the patients 
with major salivary gland lesions. However histopathological 
evaluation still remains the gold standard. Studies with 
bigger sample size should be conducted to further evaluate 
the pitfalls of ultrasonography in diagnosing cystic lesions of 
salivary glands. 
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