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INTRODUCTION 

Tumours of salivary glands are rare constituting less than 

one percent of all tumours and 3% to 10% of the 

neoplasms of head and neck region.
1,2

 They are a 

heterogeneous group of tumours and present distinct 

clinicopathological features. Parotid gland accounts for 

80% of salivary gland tumors followed by submandibular 

gland (10-15%).
3 

Majority of the primary tumours of 

salivary glands are benign but diagnosis of malignant 

tumours pose many difficulties in routine practice due to 

a wide spectrum of entities with overlapping in 

morphology.  

The histopathological features are intricate and 

differences between different types are very subtle and as 

such many challenges are encountered in establishing 

histological diagnosis, classification and grading of 

salivary gland neoplasms. The present work is taken up to 

study the incidence of salivary gland tumours in our 
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institution with the primary objective of analysis of 

criteria for diagnosis and grading of primary malignant 

epithelial tumours of salivary gland. 

METHODS 

Salivary gland tumours reported during the last five years 

in our institution were taken for this retrospective study.  

Clinical data and gross features of tumours were recorded 

and tabulated. Haematoxylin and eosin (H&E) stained 

sections and corresponding paraffin tissue blocks were 

retrieved from the archives and reviewed. Special stains 

were done wherever necessary. Immunohistochemistry 

was done in specific cases for confirmation. Sections of 4 

micron thickness were used for H and E staining as well 

as immunohistochemical study. The tumours were 

categorized according to the WHO classification.
3 

Histological hallmarks for diagnosis of various malignant 

tumours and criteria for grading of mucoepidermoid 

carcinoma and adenoid cystic carcinoma were analyzed. 

RESULTS 

Majority of the salivary gland tumours in our study were 

observed in the fourth and fifth decades with a male 

preponderance (62.68%). Parotid gland was the most 

common site (83.63%) for all tumours and pleomorphic 

adenoma was the most common tumour with 76 out of 

110 cases (69.09%) (Figure 1). Other benign tumours in 

the study included three cases each of Warthin tumour 

(Figure 2) and basal cell adenoma. Malignant tumours 

accounted for 28 out of 110 tumours (25.45%).  

 

Figure 1: Pleomorphic adenoma; (a) epithelial 

differentiation 10x; and (b) chondroid                 

differentiation 10x. 

Mucoepidermoid carcinoma (MEC) was the most 

common malignant lesion in the study with 13 cases 

(46.42%). (Tables 1-3) Grossly, these tumours were 

multicystic with solid component. Infiltration of gland 

parenchyma was evident in most of the cases. The 

diagnosis of MEC was based on the presence of mucus 

cells, intermediate cells and epidermoid cells. The 

proportion of the cell types and their architecture varied 

within the same tumour and in between tumours. Cystic 

spaces were lined by large mucous cells interspersed by 

basaloid intermediate cells and polygonal epidermoid 

cells (Figure 3). 

 

Figure 2: Warthin tumour; (a) papillary and 

glandular pattern 4x and (b)   oncocytic change and 

subepithelial lymphocytes 10x. 

 

Figure 3: Mucoepidermoid carcinoma (MEC); (a) 

cystic spaces with mucin 10x and (b) squamoous cells 

and mucin 40x. 

 

 

Figure 4: Adenoid cystic carcinoma; (a)  cribriform 

pattern 10x, (b) small basaloid cells 40x and                          

(c)   mucin filled spaces 40x. 
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Adenoid cystic carcinoma was the second most common 

cancer in our study with seven cases in minor salivary 

glands and two cases in parotid gland (Table 3). Basaloid 

nature of the tumour with epithelial and myoepithelial 

cells arranged in tubular, cribriform and solid patterns 

were evident in these cases. The cribriform pattern was 

the most frequent one with nests of cells and   

microcystic spaces filled with basophilic mucoid material 

(Figure 4). 

 

Table1.  Age distribution of malignant salivary gland tumours. 

Age group 

in years 
MEC Ad CC ACC BCAC 

Papillary cystadeno-

carcinoma 

Epithelial myoepithelial 

carcinoma 

11-20 1      

21-30 1 1     

31-40 3 2   2  

41-50 - 3 2    

51-60 5 -     

61-70 3 2    1 

71-80  1  1   

All ages 13 9 2 1 2 1 

 

Table 2: Sex distribution of malignant salivary gland 

tumours 

Histological type Male Female Total 

Mucoepidermoid carcinoma 6 7 13 

Adenoid cystic carcinoma 5 4 9 

Acinic cell carcinoma 1 1 2 

Basal cell adenocarcinoma 1 - 1 

Papillary cystadenocarcinoma 1 1 2 

Epithelial – myoepithelial 

carcinoma 
- 1 1 

  

  

Figure 5: Acinic cell carcinoma (ACC); (a) solid 

patern 10x; (b) solid pattern 10x; (c) cells with clear 

cytoplasm 40x and (d) granular cytoplasm 40x. 

Two cases of acinic cell carcinoma (ACC) were reported 

in the parotid gland, one in a 50 year old man and the 

other in a 41 year old woman (Tables 1 and 2). Gross 

examination showed capsulated nodular masses. 

Microscopy revealed large polygonal cells with 

basophilic granular cytoplasm and round eccentric nuclei. 

PAS positivity for mucin was characteristic but was 

patchy. Smaller intercalated duct type cells, and 

vacuolated cells were also seen (Figure 5). Other 

malignant entities in the study included two cases each of 

papillary cystadenocarcinoma and  acinic cell carcinoma 

and one case each of  basal cell adenocarcinoma and 

epithelial myoepithelial carcinoma, all arising in the 

parotid gland (Table 3). 

  

 

Figure 6: Papillary cystadenocarcinoma; (a)   stromal 

infiltration 10x; (b) cystic spaces filled with mucin 40x 

and (c) papillary pattern 10x. 
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Two cases of papillary cystadenocarcinoma were 

diagnosed in parotid gland one case in a male patient and 

the other in a female patient, both in the fourth decade of 

life. Gross examination showed irregular gray white 

masses with central cystic areas and papillary projections. 

Microscopy showed cystic tumours with cuboidal and 

columnar cells proliferating in papillary pattern (Figure 

6). Nuclei were bland though occasional nucleoli were 

seen. 

 

Table3. Site wise distribution of malignant salivary gland tumours. 

Histological type   Parotid gland Sub mandibular gland Sublingual gland 
Minor salivary 

glands 
Total 

Mucoepidermoid carcinoma 11 2 - - 13 

Adenoid cystic carcinoma   2 - -     7   9 

Acinic cell carcinoma   2 - - -   2 

Basal cell adenocarcinoma   1 - - -   1 

Papillary cystadenocarcinoma   2 - - -   2 

Epithelial myo epithelial carcinoma   1      1 

 

In our study a case of basal cell adenocarcinoma (BCAC) 

was diagnosed in a parotid lesion in a 74 year old male. 

Gross specimen showed a lobulated gray white tumour 

with infiltrative margins. On microscopy, nests and 

islands of cells with peripheral palisading were evident. 

  

  

  

Figure 7: Epithelial myoepithelial carcinoma (EMC); 

(a) solid pattern 10x; (b) tubular pattern 10x;             

(c) bimodal morphology  40x; (d) bimodal 

morphology 40x; (e) cytokeratin positive and;                       

(f) S 100 positive. 

A case of epithelial myoepithelial carcinoma was 

reported in a parotid lesion in a woman in seventh decade 

who presented with a slowly growing mass in the parotid 

gland. Grossly an irregular nodular mass was seen. The 

histological diagnosis was based on the typical biphasic 

nature with inner layer of duct lining epithelial type cells 

and outer layer of clear myoepithelial type cells. The 

biphasic pattern was conspicuous in papillary-cystic areas 

where as in solid areas exclusively vacuolated cells were 

noted.  IHC markers cytokeratin and S 100 were positive 

in our case (Figure 7). 

DISCUSSION 

Age and sex incidence and localization 

In our study, parotid gland accounted for most of the 

tumours with 92 out of 110  cases (83.63%) followed by 

submandibular glands with eleven cases(10.00%) and 

minor salivary glands with seven cases (6.36%). 

Literature shows that majority of salivary gland tumours 

arise in the parotid gland.
4
 About 64 and 80% of all 

primary epithelial salivary gland neoplasms are seen in 

the parotid gland, followed by submandibular glands and 

minor salivary glands. However the incidence in minor 

salivary glands account for 9-23% of total tumours as per 

world literature.
5,6

 

Most of the tumours in the study were seen in the sixth 

and seventh decades. This is in accordance with the 

literature.
3 

In case of malignant tumours, majority of our 

cases were diagnosed in seventh decade followed by 

fourth and sixth decades (Table 1). In our study, definite 

male preponderance was observed for benign tumours 

(66.66%). In malignant tumours, however male female 

ratio was even with 14:14. (Table 2) Though many 

studies show that females are more frequently affected, 

there is some gender variation in different types of 

tumour.
3
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Pleomorphic adenoma was the most common tumour in 

the study with 76 out of 110 (69.09%). This compares 

well with other studies.
3 

Warthin tumour and basal cell 

adenoma accounted for three cases each. Literature shows 

that Warthin tumour is second in frequency among 

benign tumours and nearly all Warthin tumours occur in 

the parotid gland or periparotid lymph nodes while most 

canalicular adenomas and polymorphous low-grade 

adenocarcinomas arise from minor glands.
7 

In our study 

also all the three cases of Warthin’s tumour were 

observed in the parotid gland. 

The rate of malignancy varies a lot between various 

studies; this is attributed to geographical or distinct 

settings of the studies. General ENT clinics manage both 

benign and malignant lesions but head and neck and oral 

surgery clinics deal mainly with malignant tumours. 

Incidence of malignancy in these tumours ranges between 

21 and 46% as per different studies.
4 

The distribution of 

malignant tumours also varies greatly by site. The parotid 

glands predominate, representing 45%, with 7% for 

submandibular glands and 1% in sublingual glands.
3,8 

The 

most frequent intra-oral sites are the palate and buccal 

mucosa. In our study  the rate of malignancy was 28.12% 

(19 out of 64) in parotid gland,  25% (2 out of 8 tumours) 

in submandibular gland and 100% in minor salivary 

glands as all the seven tumours reported turned out to be 

malignant (Table 3).  

It has been well documented in literature that, 

mucoepidermoid carcinoma is the most common 

malignant tumour.
5,6 

In our study also mucoepidermoid 

carcinoma accounted for 48% of the malignant lesions 

(13/28).  Most of our cases were seen in the parotid 

gland. This is in accordance with other studies.
3 

It was 

observed that two low grade tumours in our study were 

recurrent lesions while one case occurred in the 

background of pleomorphic adenoma. Differential 

diagnosis of MEC includes necrotizing sialometaplasia, 

inverted ductal papilloma, cystadenoma, carcinomas 

composed of clear cells including adenosquamous 

carcinoma, squamous cell carcinoma and metastases.   

Adenoid cystic carcinoma was the second most common 

cancer in our series with seven cases in minor salivary 

glands and two cases in the parotid gland. Adenoid cystic 

carcinomas (AdCC) constitute approximately 10% of all 

epithelial salivary neoplasms and most frequently involve 

the parotid, submandibular and minor salivary glands.
3 

In 

the study of Shresta S et al submandibular gland was the 

most common site for adenoid cystic carcinoma.
9 

In 

contrast they comprise 30% of epithelial minor salivary 

gland tumours with the highest frequency in the palate.
3
 

The tumour occurs in all age groups frequently in middle-

aged and older patients. In our study also, adenoid cystic 

carcinoma affected different age groups with a peak 

incidence in the fifth decade and slight male 

preponderance. These cases usually presented as painful 

slow growing tumour due to the tendency of perineural 

invasion. The case of epithelial myoepithelial carcinoma 

in our study occurred in a woman in the seventh decade 

of life which is in accordance with literature.
10

 

Histological complexity and difficulty in grading of 

malignant tumours 

Histological grade is an independent predictor of 

prognosis of malignant salivary gland tumours. But the 

diversity and the rarity of different tumours pose many 

hurdles in grading. In a review of grading systems of 

salivary gland cancers, Seethala RR opined that the 

current approach is prone to many challenges and an 

ideal system is still to emerge.
11 

Salivary gland 

malignancies can be categorized into high risk and low 

risk groups basing on histological and biological profile 

but with a caveat that morphological grade of a salivary 

gland malignant lesion may not always predict its actual 

biological behaviour. High grade versions of intrinsically 

low grade tumours do exist as well as low grade versions 

of typically high grade versions and a case in point is 

carcinoma ex pleomorphic adenoma which is 

conventionally considered a high grade lesion, but 

intracapsular and minimally invasive variants behave in 

an indolent manner. In this context, Seethala RR 

recommends that in reporting of these tumours, additional 

comments regarding percentage of carcinoma and extent 

of invasion of carcinomatous component i.e. 

intracapsular, minimally invasive, and invasive should be 

included apart from histological type and grade for 

specified prognostic implications. 

Mucoepidermoid carcinoma 

Mucous cells constitute less than 10% of the tumour 

whereas intermediate cells are the dominant population. 

Clear, columnar and/or oncocytic cell populations may 

also be present.
3 

In our cases, mucus extravasation with 

lymphocytic infiltrate at the tumour edge were noted.  

Lymphocytic infiltrate with germinal centre formation 

can mimic nodal invasion in some cases.
12

 

Three different grading systems have been proposed, all 

based on cytomorphology and architecture to categorize 

MEC as low, intermediate or high grade lesions.
13 

Armed 

Forces Institute of Pathology (AFIP) scoring system
 
and 

Brandwein system
 
are point based, giving points to each 

histological feature.
7,14

 The AFIP system is based on five 

histologic features: intracystic component, neural 

invasion, necrosis, mitotic activity, and cellular anaplasia. 

Brandwein MS et al proposed an alternative grading 

scheme with additional criteria of lymphovascular and 

bony invasion and the pattern of tumor invasion in the 

form of small nests/islands to enhance predictability and 

reproducibility. The modified Healey system is based on 

certain qualitative histological parameters.
14,15

 

In our study, we applied AFIP grading system and nine 

out of 13 MEC were reported as low grade, three cases as 

high grade and one case as intermediate grade. In the 

three cases of MEC of high grade, the consistent features 
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were minimal intracystic component, presence of cellular 

atypia, necrosis and invasion by nests of tumour cell and 

they would be designated as high grade lesions in both 

AFIP and Brandwein systems. Nine cases of MEC were 

reported as low grade as there was no anaplasia or 

perineural invasion or necrosis in multiple sections and 

importantly there was no discordance between the two 

systems. But, the remaining one case of MEC in our 

study, which was reported as intermediate grade as per 

AFIP system, would come under high grade category if 

Brandwein system is to be applied. Seethala S et al also 

observed that AFIP system tends to down grade tumours 

while the Brandwein system appears to upgrade tumours 

especially in case of intermediate grade tumours whereas 

the Healey system does not have this limitations.
11

  

Jayasooriya PR et al felt that pitfalls in grading could be 

because of inadequate sampling of tumours and risk of 

false negativity in counting of mitotic figures.
16 

Application of grading schemes to sclerosing and 

oncocytic variants and submandibular gland tumours is 

subject to disagreement. Oncocytic mucoepidermoid 

carcinomas that are considered high grade may behave 

indolently but still these variants also should be graded.
11 

In case of submandibular gland tumours even low grade 

MEC tend to behave more aggressively because of 

metastatic potential and AFIP grading may not predict 

accurately their outcome.
13 

Adenoid cystic carcinoma 

Each of tubular, cribriform and solid patterns can be seen 

as the dominant feature or as a component of a composite 

tumour.
17-19 

The stroma within the tumour is usually 

hyalinized and may be mucinous or myxoid.  Extensive 

stromal hyalinization with attenuation of the epithelial 

component may be seen in some tumours. Perineural 

invasion is a consistent feature of AdCC. Extension along 

nerves beyond the tumour margins and bone invasion are 

seen in some cases.  AdCC should be distuinguished from 

pleomorphic adenoma, basal cell adenoma, basal cell 

adenocarcinoma basaloid squamous carcinoma, 

polymorphous low-grade adenocarcinoma and epithelial 

myoepithelial carcinoma. Diagnostic challenges are 

encountered when Adenoid cystic carcinoma occurs with 

other different neoplasms.
20,21 

In our study, one case of 

adenoid cystic carcinoma was seen to be associated with 

basal cell adenocarcinoma.                                                                                  

AdCC is graded basing on predominant growth pattern. 

Grade1 is assigned to tubular pattern, Grade 2 to 

predominantly cribriform pattern with <30% and solid 

component and grade 3 is given in case of >30% solid 

component.
19

 But Spiro RH et al suggested a different 

grading scheme where in the cut off for solid component 

is 50% for Grade 2 and mostly solid for grade 3.
18 

In our 

study seven out of nine cases Ad CC were categorized as 

low grade, one case as high grade and one case as 

intermediate grade. However, regardless of the grade, all 

adenoid cystic carcinomas are managed with surgery and 

radiotherapy as they are considered locally aggressive 

and high risk tumours.  Rarely, dedifferentiation can 

occur in conventional adenoid cystic carcinoma of any 

grade. This transformation is represented by increased 

mitotic activity, necrosis and micro-calcifications and is 

associated with lymph node metastasis. 

Other tumours 

Other infrequent malignant tumours in the study included 

ACC, BCAC, Papillary cystadeno carcinoma and 

epithelial myoepithelial carcinoma all of which occurred 

in parotid gland. Acinic cell carcinoma is a malignant 

tumour characterized by serous acinar cell differentiation. 

Frequent mitoses, necrosis, neural invasion and 

pleomorphism indicate more aggressive course. In ACC, 

staging rather than grading is considered a better 

indicator of prognosis.
22

 

Basal cell adenocarcinoma is characterized by basaloid 

epithelial cells. Infiltration into adjacent salivary gland 

paremchyma and perineural invasion are the important 

features to distuinguish it from basal cell adenoma as 

BCAC is associated with local invasion leading to 

destruction, recurrence and occasionally metastasis. 

Presence of tumour infiltration into salivary parenchyma 

is an important clue to papillary cystadenocarcinoma and 

hence multiple sections should be studied to clinch the 

diagnosis. Cystic MEC can be distuinguished from 

papillary cystadenocarcinoma by the presence of a variety 

of cells in the former. 

In our study, one case of EMC was reported (1/28) with 

an incidence of 3.57% in malignant lesions and 0.90% of 

all salivary gland tumours. According to literature EMC 

represents <1% of all salivary gland tumours and arises 

usually in the parotid gland.
23

 Our findings are in 

concordance with these observations. Differential 

diagnosis includes clear cell tumours like pleomorphic 

adenoma, myoepithelioma, oncocytoma and MEC and 

metastatic tumours of renal and thyroid origin. Solid 

growth pattern, nuclear atypia, DNA aneuploidy, 

necrosis, positive surgical margins and high proliferative 

activity indicate more aggressive nature.
24,25

 The status of 

tumour margin is very important because inadequate 

surgical excision is associated with recurrence and 

metastasis. 

CONCLUSION 

Salivary gland tumours are rare. But the wide spectrum of 

tumour entities and histological complexities lead to 

diagnostic problems in many cases. Pleomorphic 

adenoma was the most common tumour overall and 

parotid gland was the most common site for both benign 

and malignant tumours. Histological grading of 

malignant tumours has independent prognostic value and 

should be applied meticulously. Various grading systems 

have been advocated for mucoepidermoid carcinoma 

though an ideal system is still to be evolved. The 
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prognostic outcome in the intermediate grade lesions of 

MEC depends on the specific grading system used. 

Adenoid cystic carcinoma is graded basing on the growth 

pattern with solid pattern indicating worse outcome. In 

other malignant tumours, assessment of tumour margin 

status and staging are considered better indicators of 

outcome than grading alone 
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