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ABSTRACT… Objectives: Adenoid cystic carcinoma (AdCC) and mucoepidermoid carcinoma 
(MEC) are the commonest salivary gland malignancies in Pakistan constituting almost 75% 
of all malignant salivary gland tumours. The objective of this study was explore the clinical & 
morphological spectrum of these tumours in local population and to grade them w.r.t. modern 
grading criteria. Study Design: Descriptive study. Setting: Department of Morbid Anatomy and 
Histopathology/ Oral Pathology, University of Health Sciences Lahore, Pakistan. Period: Jan. 
2014 to Sep. 2015. Method: Paraffin embedded blocks and detailed clinical data of 20 cases 
each of adenoid cystic carcinoma and mucoepidermoid carcinoma reported at local tertiary 
care hospitals. The histologic diagnosis was made on Hematoxylin and Eosin staining. The 
tumours were graded into grades I, II & III according to the most recent grading criteria. AdCC 
was studied with respect to its morphological patterns (tubular, cribriform and solid) while MEC 
was studied with special concern to the cell types seen in it (mucous, intermediate, squamous 
and clear cells). Results: The most frequently observed age group for the patients of AdCC 
was the 5th (45%) decade with mean age of 41.50±12.224 years and a female predilection of 
1.5:1. Minor salivary glands were the commonest site involved (80%) of which palate was most 
frequently affected (37.5%) followed by maxilla (25%). Grade I (75%) was most frequently noted 
grade in AdCC. Cribriform pattern (60%) was the most frequently encountered predominant 
histological pattern followed by equal distribution of tubular and solid Patterns (20% each). 
MEC affected most patients in 3rd (30%) decade with mean age of and 32.35±13.674 years 
and male predilection (60%). Parotid gland (70%) was the commonest site involved followed 
by maxilla (10%). Histologically, grade III (40%) was most frequently noted followed by grade 
I (35%) and grade II (25%). Squamous cells (65%) were the predominant cell type in most 
cases followed by mucous cells in (35%) cases. Conclusion: Adenoid cystic carcinoma and 
mucoepidermoid carcinoma both affect a younger age group in our population with a female 
(1.5:1) and male (1:1.5) predilection respectively. The most favoured site for AdCC and MEC is 
palate and parotid gland respectively. Grade I AdCC and cribriform pattern are the commonest 
grade and pattern encountered in this study. On the other hand, high grade (Grade III) MEC 
is the most regularly encountered grade in MEC. So, proper grading and staging along with 
meticulous surgical approach is needed to improve the life expectancy in these patients.
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INTRODUCTION 
Adenoid cystic carcinoma and mucoepidermoid 
carcinoma are the commonest salivary gland 
neoplasms constituting the bulk of malignant 
salivary gland neoplasms. Regarding the 
prevalence of these tumours, some studies have 
reported AdCC to be commonest while others 
have named MEC to be the commonest salivary 
gland malignancy.1,2

Adenoid cystic carcinoma is a slow growing 
but aggressive tumour of the salivary glands 
with a prolonged clinical course and late distant 
metastasis.3 Sixty percent AdCC arise from the 
minor salivary glands with palate as its most 
frequent site.4 Adenoid cystic carcinoma shows 
a peak incidence in middle and older age group 
with no gender predilection.5 This tumour exhibits 
a varied clinical course with one group showing 
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persistent fulminating course, early metastasis 
and death in 3 years and the other group has 
been described as “patient and the tumour 
existing in symbiosis” resulting in wide infiltration 
of structures by the tumour.4

Mucoepidermoid carcinoma is seen in both 
children and adults and has been named as 
commonest malignancy of salivary glands in 
children.6 It occurs in major and minor salivary 
glands with a frequency of 53% and 47% 
respectively.4 Parotid gland and palate are most 
common sites for the major and minor salivary 
glands respectively.4 Worldwide reported 
incidence of MEC is 0.44 per 100,000.4 The age 
range for MEC is third to fifth decade with mean 
age of 45 years and a female predilection with 
male to female ratio of 2:3.4 Clinically, it appears 
mostly as an asymptomatic swelling. However, 
the clinical features vary according to the grade 
of the tumour as most low and intermediate grade 
MECs are slow growing and painless masses, 
while high grade MECs are fast growing, painful, 
fixed to the underlying skin or tissue, show facial 
nerve paralysis, ulceration and trismus.7

SUBJECTS AND METHODS
This study was conducted at the Department 
of Morbid Anatomy and Histopathology/Oral 
Pathology, University of Health Sciences, Lahore. 
A total of 40 blocks of adenoid cystic carcinoma 
and mucoepidermoid carcinoma of salivary 
glands (20 each) reported at Histopathology 
Departments of University of Health Sciences, 
King Edward Medical College/Mayo hospital, 
Sheikh Zaid hospital and  Fatima Jinnah Medical 
College /Ganga Ram Hospital, Lahore from 
January, 2014 to September, 2015 were included 
in the study. Detailed clinical data was retrieved 
from the respective departmental records. 

The blocks were remolded into tissue cassettes. 
Tissue sections of 4µm were cut using rotary 
microtome and were stained with haematoxylin 
and eosin staining according to the guidelines 
provided by Harris in 1900. Finally, they were 
subjected to microscopic examination. Diagnosis 
of adenoid cystic carcinoma & mucoepidermoid 
carcinoma was confirmed and their histological 

grades were determined by two Histopathologists/
Oral pathologists. 

Adenoid cystic carcinoma and mucoepidermoid 
carcinomas were graded according to the 
grading system provided by Spiro8 and Auclair9 

respectively (Table-I & II respectively)

Adenoid Cystic Carcinoma Grading
Grade Grading parameter

I Mostly tubular or cribriform (no stipulations on 
minor solid components)

II 50% solid
III Mostly solid

Table-I. Histological grading of adenoid cystic 
carcinoma (spiro15)

Mucoepidermoid Carcinoma Grading
Histopathological feature Point value
Cystic component < 20% 2
Neural invasion 2
Necrosis 3
4 or more mitosis/10 hpf 3
Anaplasia 4
Tumour grade Point score
Low 0-4
Intermediate 5-6
High 7-14

Table-II. Histological grading of mucoepidermoid 
carcinoma (auclair16)

The clinical and histopathological data was 
analysed statistically using SPSS 20.0. Chi-
square and Fischer Exact tests were applied and 
p-value <0.05 was considered to be statistically 
significant.

RESULTS
Clinical Parameters
The mean age of these 40 patients was 
37.35±13.658 years with an age range of 09-70 
years. Equal number of male and female patients 
were reported (n=20, 50% each). Minor salivary 
glands (n=20, 50%) were the commonest site 
involved by these two tumours closely followed 
by parotid gland (n=17, 42.5%). Gland involved 
and type of tumour were significantly associated 
(p<0.0001) (Figure-1).
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The mean age of patients with adenoid cystic 
carcinoma was 41.50±12.224 years with an age 
range of 22-70 years and most patients (n=9, 
45%) reporting in 5th decade of life. Female 
predisposition was noted with female to male 
ratio of 1.5:1. Minor salivary glands (n=16, 80%) 
were the commonest site with palate and maxilla 
being equally affected (n=5, 25% each). Most 
of the cases occurred on right side (n=8, 40%). 
Lymph node involvement was seen in none of the 

cases of AdCC.

The mean age of patients with MEC was 
32.35±13.674 years with a wider age range of 
09-60 years. Most cases were seen in 3rd decade 
(n=6, 30%) of life with slight male predominance 
(1:1.5). Parotid gland (n=14, 70%) was most 
frequently involved followed by minor salivary 
glands (n=4, 20%). Most of the cases occurred on 
right side (n=9, 45%). Lymph node involvement 
was seen in 9 (45%) cases of MEC.

Tables-III & IV summarize the clinical parameters 
of AdCC and MEC.

Histopathology of Adenoid Cystic Carcinoma 
The tumour cells in adenoid cystic carcinoma 
were basaloid with small hyperchromatic nuclei 
and scant eosinophilic cytoplasm. These cells 
were arranged in tubular, cribriform and solid 
patterns, varying in proportions in one neoplasm 
(Table-V). 

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

15%

70%

5%
0

5% 5%

80%

20%

Parotid gland Submandibular gland Sublingual gland Minor salivary glands

Adenoid cystic Carcinoma Mucoepidermoid Carcinoma

Figure-1. Gland Distribution in Adenoid Cystic 
Carcinoma & Mucoepidermoid Carcinoma of Salivary 
Glands (p<0.0001).

Mean age
± S.D. (years)

Adenoid cystic carcinoma Mucoepidermoid carcinoma Total p-value
41.50±12.224 32.35±13.674 37.35±13.658 0.617

Minimum age (years) 22 09 09
Maximum age (years) 70 60 70
Decade F % F % F %

0.442

1st decade (0-9 years) 0 0 01 05 01 2.5
2nd decade (10-19 years) 0 0 02 10 02 05
3rd decade (20-29 years) 04 20 06 30 09 22.5
4th decade (30-39 years) 02 10 03 15 05 12.5
5th decade(40-49 years) 9 45 05 25 15 37.5
6th decade (50-59 years) 03 15 02 10 05 12.5
7th decade (60-69 years) 01 05 01 05 02 05
8th decade (70-79 years) 01 05 0 0 01 2.5
Gender
Female 12 60 08 40 20 50

0.525Male 8 40 12 60 20 50
F:M 1.5:1 1:1.5 1:1
Table-III. Age & gender distribution in adenoid cystic carcinoma and mucoepidermoid carcinoma of salivary glands.

Clinical 
parameters

Adenoid cystic carcinoma Mucoepidermoid carcinoma Total p-valueF % F % F %
Site
Palate 06 30 01 05 07 17.5
Maxilla 04 20 02 10 06 15
Buccal mucosa 02 10 01 05 03 7.5
Buccal vestibule 01 05 0 0 01 2.5
Maxillary sinus 01 05 0 0 01 2.5
Retromolar area 01 05 0 0 01 2.5
Tongue 01 05 0 0 01 2.5
Table-IV. Minor salivary gland involvement by adenoid cystic carcinoma & mucoepidermoid carcinoma of salivary glands.
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In the tubular pattern, the tumor cells were 
basaloid forming multiple small ducts or tubules 
within a hyalinized stroma. Usually, the tubular 
lumina were lined by layer of ductal cells and 
myoepithelial cells (Figure-2A).

The cribriform pattern was characterized by 
islands, sheets or nests of basaloid cells with 
small cyst-like structures imparting “sieve-like” 
or “swiss cheese” appearance to the tumour 
(Figure). These pseudo-cystic spaces were 
filled with basophilic material in some cases, 
eosinophilic material in others and with both 
eosinophilic and basophilic in still other cases. In 
some cases, hyalinized stroma was seen to be 
surrounding the cells. Mitotic activity was very low 
to absent in this pattern (Figure-2B).

The solid variant was composed of large islands 
of tumor cells and as sheets in other cases with 
little tendency toward duct formation (Figure-
2C). Cellular pleomorphism and mitotic activity 
was seen in this variant. The connective tissue 
stroma surrounding the tumour islands was 
usually fibrous containing blood vessels and 
inflammatory cells.

The most common pattern of adenoid cystic 
carcinoma found in current study was cribriform 
pattern followed by tubular and solid occurring in 
same frequencies. Sixteen cases (80%) were of 
grade I followed by 03 (15%) cases of grade III and 
01(5%) case of grade II. Perineural invasion was 
seen in 35% of cases (Figure-2D) and vascular 
invasion in 70% of cases.

A significant correlation was noted between gland 
involved and histological pattern of adenoid cystic 
carcinoma (p=0.023).

Histopathology of Mucoepidermoid Carcinoma 
Mucoepidermoid carcinoma is malignant 
salivary gland tumour and its diagnosis rests on 
identification of three cell types’ i.e. mucous cells, 
intermediate cells and squamous cells within a 
variety of morphological patterns. The tumour 
was well circumscribed in 2(10) cases while it 
was infiltrative in 18(90) cases. 

The grading parameters used to grade MEC are 
summarized in Table-II. Figure-3 shows cystic 
component, perineural invasion, anaplasia, 

Grade I II III Total p-value
Histological Parameters F % F % F % F %

<0.001
Predominantly tubular/cribriform pattern & scant solid 16 80 0 0 0 0 16 80
50% solid and 50% tubular/cribriform pattern 0 0 01 05 0 0 01 05
>50% solid pattern 0 0 0 0 03 15 03 15
Predominant pattern
Tubular pattern 04 20 01 05 0 0 04 20

<0.001Cribriform pattern 12 60 0 0 0 0 12 60
Solid pattern 0 0 01 05 04 20 04 20
Invasion
Perineural invasion present 06 30 0 0 01 05 07 35 0.746
Vascular invasion present 11 55 01 05 02 10 14 70 0.796

Table-V. Histological grade and cell types in adenoid cystic carcinoma

Figure-2. Photomicrographs A-D showing tubular 
pattern of adenoid cystic carcinoma. A (H&E; 100X), 
(B) showing cribriform pattern (H&E; 40x), (C) solid 
(H&E; 40x) and (D) perineural invasion in adenoid 
cystic carcinoma (H& E; 200x).
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atypical mitosis and necrosis.

Low grade in MEC tumours were characterized 
by large/small cystic spaces lined by mucous 
cells and filled with mucinous material (Figure-
4A). In intermediate grade (Figure-4B) and high 
grade mucoepidermoid carcinoma (Figure-4C) 
solid nests and sheets of mucous, squamous and 
intermediate cells replaced the cystic component.

High grade MEC (8; 40%) was the predominant 
grade in the current study closely followed by 
grade I (7; 35%) and II (5; 25%). Intra-cystic 
component (<20%), 4 or more mitosis/10 high 

power field and anaplasia were significantly 
associated with grade of MEC having p-value= 
0.005, 0.007 and <0.001 respectively.

As discussed previously, mucous cell 
predominate grade I and as the grade becomes 
higher they tend to decrease in number and 
intermediate and squamous cells predominate in 
grade II and III tumours respectively. All the three 
cell types were identified in the all the cases. 
However, in the current study, squamous cells 
were the predominant cell type in 13 (65%) cases 
and mucous cells in 07 (35%) cases (Table-VI and 
Figure-5A).

Of 13(65%) cases in which squamous cells were 
the dominant cell type, 3(23%) cases each were 
of grade I and II and 7(64%) cases were of grade 
III. Squamous cells were seen as polygonal cell 
with central vesicular nucleus. They were found in 
the lining of cystic spaces or as small nests or as 
solid sheets in the tumour. Whether dominant cell 
type or not, they showed features of anaplasia in 
14(70%) cases. The mucous cells, predominant 
in 7(35%) cases, were large cells with foamy 
cytoplasm and small flattened nucleus lining the 
cystic spaces. In few cases mucous cells formed 
small nests in the tumour. Intermediate cells were 
present in all cases but they were never more 
than squamous or mucous cells. They were 
seen as small basaloid cells with hyperchromatic 
nucleus usually scattered between squamous 
and mucous cells. Clear cells (Figure-5B) were 
also seen in few cases but were obviously not the 
dominant type. Lymphocytic infiltration was seen 
in the background stroma in almost all the cases.

5

Figure-3. Photomicrographs A-D showing (A) cystic 
component (isterics) (H&E; 100x), (B) Perineural 
invasion (H&E; 200x), (C) anaplasia and atypical 
mitosis (arrows) (H&E; 400x) and (D) necrosis (H&E; 
200x).

Figure-4. Photomicrographs A-C showing (A) grade I 
MEC (H& E; 40x), (B) grade II MEC (H&E; 100x) & (C) 
grade III (H&E; 100x). Figure-5. Photomicrographs A & B showing (A) 

mucous (M), Squamous (S) & intermediate (I) cells in 
MEC (H&E; 100x) and (B) showing clear cells (H&E; 
100x).
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Regarding metastasis, 9(45%) cases of MEC 
showed nodal metastasis. Also, cartilage invasion 
and metastasis of bone by tumour cells was noted 
in 1(5%) each. Cartilaginous invasion was seen  
in grade I MEC of maxilla while bone metastasis 
was seen in grade III MEC of palate.

DISCUSSION
Literature has reported a higher age prevalence 
and variable gender predisposition for AdCC & 
MEC than the current study. A study conducted 
in Turkey has reported mean age for AdCC and 
MEC to be 50.9 years and 51.6 years respectively 
which is quite higher than the current study.1 
Other studies conducted in Canada10 and USA11 
study  have reported 58±15 years and 48.2 years 
as mean age for ACC patients which is again quite 
high than the current study.  Zaman12 in Pakistan 
and de Oliveira13 in Brazil have reported 36.33 
years and 38.5 years respectively as the mean 
age of MEC which is closer to the current study. 

Regarding gender distribution in AdCC, some 
studies have reported male predisposition in 
contrast to the current study1 while others have 
reported AdCC to be more prevalent in female 
population.10 On the other hand, Zaman12 have 
reported equal gender distribution for AdCC. 
Studies conducted in China14 & USA15 have 
reported female predominance in MEC in contrast 
to the current study. On the other hand, other 
studies reporting a male predominance similar 

to the current study11 are also found in literature. 
Zaman12, however reported a very high male 
predilection of 1:4 for patients of MEC. 

Similar to the current study, minor salivary glands 
are reported to be the commonest site for AdCC 
by other studies with palate as most common 
site.1,12 In contrast, other studies have reported 
major salivary glands to be more common site for 
AdCC than minor salivary glands.10,13

For MEC, the current study is in harmony with 
other studies in that major salivary glands, most 
commonly parotid gland, are more commonly 
affected than minor salivary glands.6,12 Liu14 
reported reversal of major to minor salivary gland 
ratio of MECs with 234(62.2%) cases in minor and 
142(37.8%) in major glands which is in contrast to 
the current study. 

These differences in age and gender of patients 
may be attributed to differences in sample size of 
studies or to different regions where these studies 
are conducted.16

Adenoid cystic carcinoma is an aggressive 
malignant salivary gland tumour with a propensity 
towards perineural invasion. Chumman17 analyzed 
45 cases in their study, of which 23(51.1%) were 
grade I, 7(15.6%) were grade II and 15(33.3%) 
were grade III which is accordance with the current 
study. Cribriform pattern was the most frequently 
encountered pattern in the present which is 
again consistent with the studies conducted 
worldwide.20 Perineural invasion (p=0.746) was 
seen in 7(35%) cases of AdCC in the current study 
which is in concurrence with the results of other 
studies10 while lower than reported by Bianchi18 
39(58.2%) cases.

The mucoepidermoid carcinoma of salivary 
glands has an aggressive clinical behavior and 
a prognostic outcome strongly dependent upon 
the histological grade of the tumour. This in turn 

6

Grade I II III Total p-value
Predominant cell type
Mucous 04 20 02 10 01 05 07 35

0.188Intermediate 0 0 0 0 0 0 0 0
Squamous 03 15 03 15 07 35 13 65

Table-VI. Cell types in mucoepidermoid carcinoma

Figure-6. Photomicrographs A & B showing (A) nodal 
(H&E; 100x) and (B) bony metastasis in MEC (H&E; 
100x).
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dictates the treatment protocol for the patients of 
MEC.6,11,14 The study conducted by Nance19 with 
high grade MEC seen in 23(46%) cases followed 
by 14(28%) cases of low grade and 13(26%) 
cases of intermediate grade, is in harmony with 
the results of the current study. In contrast, Mc 
Hugh11 reported intermediate grade MEC as the 
most frequently encountered grade followed 
by high grade and low grade MEC while .  Liu14 
reported intermediate grade, followed by low 
grade and the high grade. Still other studies have 
reported low grade MEC to be more common 
than other grades.6

Lymph node metastasis were found to be 
significantly associated with the grade of tumour 
(p=0.01) being negative in all grade I tumours 
and positive in 4(44.5%) and 5(55.5%) cases of 
intermediate and high grade MEC respectively. 
These results are in accordance to the study 
conducted by Chen20 for the fact that highest 
number of nodal metastasis were seen in high 
grade tumours (56.8%). 

CONCLUSION
Adenoid cystic carcinoma and mucoepidermoid 
carcinoma both affect a younger age group in 
our population with a female (1.5:1) and male 
(1:1.5) predilection respectively. The most 
favoured site for AdCC and MEC is palate and 
parotid gland respectively. Grade I AdCC and 
cribriform pattern are the commonest grade and 
pattern encountered in this study. On the other 
hand, high grade (Grade III) MEC is the most 
regularly encountered grade in MEC. So, proper 
grading and staging along with meticulous 
surgical approach is needed to improve the life 
expectancy in these patients.
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