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Mucoepidermoid carcinoma (MEC) is one of the
most common salivary gland malignancies. The
prevalence of salivary gland tumors varies in
different geographic areas. In this report, we
evaluated the prevalence of MEC in Iran and
compared it with that previously reported in
other countries.
Materials and methods:
The files of oral pathology, Shahid Beheshti
University of Medical Sciences, Amiralam and
Taleghani hospitals, served as the source of the
material from 2001 to 2011 for this study. Information, including patient’s age, gender, tumor
location, clinical symptoms and histopathologic grade was recorded. Mann-Whitney test was
used for statistical analysis.
Results:
Mucoepidermoid carcinoma accounted for
24.1% of salivary gland malignancies during the
11-year period. Most cases were diagnosed in
the third to fifth decades of life and the male to
female ratio was 1:03. The parotid gland was the
most common location (49.5%). Tumor grading
was available for 92 neoplasms and of them,
39.13% was graded low, 32.6% was intermediate
and 28.26% was high grade. Swelling, pain and
ulceration existed in 68.6%, 30.4% and 4.8% of
patients, respectively. Forty-four point forty-five
per cent of cases that demonstrated pain were
high grade, 29.6% were intermediate, and 25.9%
were low grade (p = 0.03). High grade tumors
were more common in males (p = 0.06).
Conclusion:
The mean age, site of involvement, sex of patient, and microscopic grading of salivary gland
MEC in the Iranian population were found to be
similar to those of most other countries.
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Introduction

Materials and Methods

Salivary gland tumors make up 1%-4% of all
human neoplasms and constitute an important part in the field of oral and maxillofacial
pathology.(1,2) Regardless of their low incidence,
they are of concern due to their differences in
microscopic patterns and clinical mannerisms
.(3-6) MEC and adenoid cystic carcinoma are the
most common salivary gland malignancies.(1)
Histopathologic examination of MEC shows that
a tumor consist of nests and islands of epidermoid, mucous, and intermediate cells with cystic
spaces of various sizes in a fibrous stroma.(7)
The treatment of choice is wide surgical excision and radiotherapy appears to be a beneficial
auxiliary aid in cases represented with close
surgical margins and high grade tumors.(7) The
pathogenesis of MECs is unclear, while radiation
exposure may be one of the risk factors.(8) Also, the
most common pediatric malignant salivary gland
tumor is MEC.(9) Conventionally, MECs have
been categorized into three microscopic grades:
grade I , II, and III, based on the amount of
cyst formation, degree of cytologic atypia and
relative number of mucous, epidermoid, and
intermediate cells.(8) Epidemiologic studies may
be helpful since they supply valuable details
about the lesions, incidence, microscopic aspects
and demographic characteristics in different
countries.(10) Therefore, the purpose of this study
was to illustrate the prevalence of MEC in the
Iranian population.

The files of oral and maxillofacial pathology,
ShahidBeheshtiUniversity of Medical Sciences, Amiralam and Taleghani hospitals, served
as the source of the material during an 11-year
period from 2001 to 2011 for this retrospective,
descriptive cross-sectional study. Clinical information including patient’s age, gender, tumor
location, clinical symptoms and histopathologic
grade was recorded. Age groups were calculated
as follows:<25 years, 25-45 years, 46-65 years
and >65 years. Samples with unclear pathologic
report or without demographic information were
excluded. For statistical analysis, Mann-Whitney
test was used in SPSS software 18 and statistical
significance was p<0.05.
Results
Among 65,281 biopsies 1,376 were salivary
gland tumors, of which 472 were malignant.
Mucoepidermoid carcinoma accounted for 114
cases (8.3% of total salivary gland tumors and
24.1% of salivary gland malignancies) during
the 11-year period. Most cases are diagnosed in
the third to fifth decade of life with a mean age
of 45.28 years (min age = 2, and max age = 89).
About 17.54% of tumors occurred in children
and young adults (< 25 years) (Chart 1).
Fifty-eight cases (50.9%) occurred in men and
56 cases (49.1%) in women. The parotid gland
was the most common location (49.5%), followed by the palate (12.6%) (Table 1).

Figure1. Frequency of mucoepidermoid carcinoma on the basis of site of tumor.
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table 1. Frequency of mucoepidermoid carcinoma on the
basis of site of tumor.
location
parotid gland
palate
submandibular gland
floor of mouth
maxillary sinus
lower lip
buccal mucosa
tongue
maxilla
mandible
other sites
unknown
Total

frequency
55
14
4
1
5
3
4
3
3
10
9
3
114

percent
49.5
12.6
3.6
0.9
4.5
2.7
3.6
2.7
2.7
9
8.1
2.7
100

Intraosseous tumors comprised 11.7% of the cases and the mandible was the predominant site for
the lesion. Ninety-two tumors were excisional
biopsies and the microscopic grades were recorded. Among them, 39.13% were low grade,
32.6% were intermediate and 28.26% were high
grade tumors. Among all the cases, 105 cases
(92%) were recorded in order to identify their
clinical manifestations. Swelling, pain and ulceration existed in 68.6%, 30.4% and 4.8% of
patients, respectively. Forty-four point forty-five
per cent of cases that demonstrated pain were

high grade, 29.6% were intermediate, and 25.9%
were low grade (p = 0.03). Low grade tumors
were more common in females and high grade
tumors were more common in males (p = 0.06)
(Table 2). Also, there was a higher prevalence of
high grade tumors in those aged older than 46
years (57.69%) (p = 0.16). On the other hand,
low grade tumors were more prevalent (44.8%)
in those who were 25 years or younger, although
this was not statistically significant (PV = 0.16)
(Table 3). Another factor that was assessed was
the relationship between the histological grading
and the location of the tumors. The parotid gland
served as a site for 28.3% of low grade tumors,
32.1% intermediate grade, and 28.3% high grade
tumors. Low grade tumors accounted for 25% of
all tumors of the submandibular gland, intermediate grade tumors accounted for another 25%,
and 50% were high grade tumors. In minor salivary glands, 40% of tumors were low, 34.28%
were intermediate and 22.85% were high grade
(p value = 0.51).
table 2. Histopathological grading distribution according
to sex.
Grade of tumor
Male Female total
High grade
Intermediate grade

18
15

8
15

26
30

Low grade
Total

14
47

22
45

36
92

Table3. Histopathological grading distribution according to age.
Grade of histology
High grade
Intermediate grade
Low grade
Total

Age (year)
< 25

25 - 45

46 - 65

> 65

5 (5.4%)
4 (4.3%)
7 (7.6%)
16 (17.4%)

6 (6.5%)
13 (14.1%)
10 (10.9%)
29 (31.5%)

9 (9.8%)
13 (14.1%)
14 (15.2%)
36 (39.1%)

6 (6.5%)
0 (0%)
5 (5.4%)
11 (12.0%)

Discussion
In this study, MECs accounted for 8.3% of all
the salivary gland tumors. These findings were
consistent with other studies, with an incidence of 8.03% (4), 7.9% (11) and 13.55.(12) Most
cases are diagnosed in the third to fifth decade
of life with a mean age of 45.28 years, which
is similar to other studies.(13-15) In our study,
50.9% of cases occurred in men and 49.1% in
women. This is in accordance with previous

Total
26 (28.3%)
30 (32.6%)
36 (39.1%)
92 (100.0% )

reports.(14,16,17)The parotid gland was the most common location followed by minor salivary glands.
This is in agreement with other research.(4,12,18,19)
Intraosseous MECs comprised 11.7% of the
cases and the mandible was the predominant
site in our study. Intraosseous MEC of the jaws
are rare, comprising 2%-3% of all MECs in the
literature.(7) This tumor may arise from ectopic salivary gland tissue or may have originated
from the transformation of mucous cells found
in odontogenic cysts and maxillary sinus or
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submucosal salivary glands that have intraosseous extensions.(7) One of the parameters that
was assessed in this study was the presence of
clinical manifestations in the patients.
Unfortunately, very few articles have taken
this into account, and the articles that have assessed the presence of clinical manifestations
have only explained it superficially.(13,16,20,21) In
this study, clinical manifestations were seen in
92% of the cases upon the diagnosis of their
lesion. In the studies that were done by Plambeck (20) and Auclair (13), this percentage varied;
46% and 39%, respectively. The prevalence of
pain in the patients differed according to the
grading of their tumors. Swelling was seen in
68.6% of the patients in this study, which complied with that of Jakobsson’s study (21) in which
a high percentage of patients exhibited this
particular clinical manifestation, especially those
who were suffering from parotid gland tumors.
In this study, the parotid gland served as a site
for 28.3% low grade tumors, 32.1% intermediate
grade and 28.3% high grade tumors.
In comparison with the study that was
carried out by Goode (16) these percentages
varied: 79.1%, 6.1% and 14.8%, accordingly.
However, in comparison to the study of Healey (22), low grade tumors accounted for 33.3%
of all tumors, 45.2% were intermediate grade,
and 21.5% were high grade tumors. Most of the
MECs of the minor salivary gland in our study
were low grade, which is in agreement with the
study by Auclair et al. (13)
In our study, the high grade MECs were more
common in patients who were aged older than
46 years (although this was not statistically
significant). Also, Erovic et al. (23) showed that
overall and disease-free survival were considerably worsened with age greater than 60 years.
MEC was the most prevalent salivary gland
carcinoma in children and adolescents in other
studies (9,24,25) Also, in our research, 17.54% of
tumors occurred in children and young adults.
The prevalence of MEC was also notably seen
in the submandibular salivary gland. Low
grade tumors accounted for 25% of all tumors,
intermediate grade tumors accounted for another
25%, and 50% of all the tumors located in the
submandibular gland were high grade tumors.
In comparison to the study done by Goode (16),
the numbers varied as such: 74.1%, 19.4% and

6.5%, respectively. Finally, when these numbers were compared to the study done by Healey
(22)
, the percentages were 40%, 20%, and 40%,
respectively.
Upon comparing this study with those of the
previously mentioned authors, it can clearly be
seen that the current study is very similar to that
of Healey (22) and different from that of Goode (16)
This difference can be attributed to the fact that
different pathologists have a different amount of
experience in diagnosing and determining the
grading of the tumors.
On a final note, all of the percentages in the findings point to the fact that submandibular gland
tumors exhibit higher grading than the tumors of
the parotid gland. In turn, this impacts both the
prognosis and treatment plan of the patient.
Conclusion
MEC accounted for 8.3% of total salivary gland
neoplasm and 24.1% of salivary gland malignancies. The parotid gland was the most common
site, followed by the minor salivary gland. The
common clinical manifestation was swelling.
Most of the MECs were low grade. High grade
MECs are associated with pain and are more
common in older males. Therefore, the mean
age, site of involvement, sex of patient, and microscopic grading of salivary gland MEC in the
Iranian population were found to be similar to
those of most other countries.
Acknowledgement
The authors are grateful to the staff of Amiralam
and Taleghani hospitals.
Confilict of Interest
The authors declare no conflicts of interest.

-9-

A. Lotfi, S. Atarbashi Moghadam, F. Karami, et al.

Refrences
1.Moghadam SA, Abadi AM, Mokhtari S.Immunohistochemicalanalysis of CD34expression in salivary glandtumors. J
Oral Maxillofac Pathol. 2015 Jan-Apr;19(1):30-3. doi: 10.4103/0973-029X.157197.
2.Atarbashi S, Elahi M, Khani M, Rakhshan V. Immunohistochemical analysis of B-cell lymphoma -2 in pleomorphic
adenoma and mucoepidermoid carcinoma. Dent. Res. J.(Isfahan). 2014;11:257.
3.Zbären P, Schüpbach J, Nuyens M, Stauffer E, Greiner R, Häusler R. Carcinoma of the parotid gland.Am. J. Surg. 2003;
186:57-62.
4.Atarbashi Moghadam S, Atarbashi Moghadam F, Dadfar M.Epithelial salivary gland tumors in Ahvaz, southwest of
Iran.J. Dent. Res. Dent. Clin. Dent. Prospects. 2010; 4(4):120-123.
5.Wahlberg P, Anderson H, Biörklund A, Möller T, Perfekt R. Carcinoma of the parotid and submandibular glands-a study
of survival in 2,465patients.Oral Oncol.2002; 38:706-713.
6.Saghravanian N, Ghazi N, Saba M. Clinicopathologicevaluation of salivaryglandneoplasms: a 38-yearretrospectivestudy in Iran.Ann. Diagn. Pathol. 2013; 17:522-525.
7.Atarbashi Moghadam S, Atarbashi Moghadam F. Intraosseous mucoepidermoid carcinoma: report of two cases. J. Dent.
(Shiraz). 2014; 15(2): 86-90.
8.Neville BW, Damm DD, Allen CM, , Chi AC. Oral and Maxillofacial Pathology, 4th ed. Philadelphia: Saunders;
2016:454-456
9.Hicks J, Flaitz C. Mucoepidermoid carcinoma of salivary glands in children and adolescents: assessment of proliferation markers. Oral Oncol.200036(5):454–460.
10.Atarbashi Moghadam S, Lotfi A, Bagheri S, Shahla M. Relative Frequency of Peripheral Odontogenic Tumors and
Comparison with Central Counterpart: a 20-Year Evaluation. J Dentomaxillo. 2013; 2: 17-20.
11.Fonseca FP, Carvalho Mde V, de Almeida OP, Rangel AL, Takizawa MC, Bueno AG, et al. Clinicopathologic analysis
of 493 cases of salivary gland tumors in a Southern Brazilian population.Oral Surg. Oral Med. Oral Pathol. Oral Radiol.2012; 114:230-239.
12.Ito FA, Ito K, Vargas PA, de Almeida OP, Lopes MA.Salivary gland tumors in a Brazilian population: a retrospective
study of 496 cases.Int. J. Oral. Maxillofac. Surg. 2005; 34:533-536.
13.Auclair PL, Goode RK, Ellis GL. Mucoepidermoid carcinoma of intraoral salivary glands. Evaluation and application
of grading criteria in 143 cases. Cancer. 1992; 69(8):2021-2030.
14.Nance MA, Seethala RR, Wang Y, Chiosea SI, Myers EN, Johnson JT, et al. Treatment and survival outcomes based on
histologic grading in patients with head and neck mucoepidermoid carcinoma. Cancer.2008 15; 113:2082-2089.
15.Ozawa H, Tomita T, Sakamoto K, Tagawa T, Fujii R, Kanzaki S, et al. Mucoepidermoid carcinoma of the head and
neck: clinical analysis of 43 patients. Jpn. J. Clin. Oncol.2008; 38:414-418.
16.Goode RK, Auclair PL, Ellis GL. Mucoepidermoid carcinoma of the major salivary glands: clinical and histopathologic analysis of 234 cases with evaluation of grading criteria. Cancer. 1998 1;82:1217-1224.
17.Qureshi SM, Janjua OS, Janjua SM. Mucoepidermoid Carcinoma: A Clinico-Pathological Review of 75 Cases. Int. J.
Oral Maxillofac. Pathol..2012; 3:05-09.
18.Bradley PJ, McGurk M.Incidence of salivary gland neoplasms in a defined UK population.Br. J. Oral Maxillofac. Surg.
2013;51:399-403.
19.Cho KJ, Kim JY, Lee SS, Oh KK. Mucoepidermoid carcinoma of the salivary gland–a clinico-pathologic and immunohistochemical study for c-erbB-2 oncoprotein.J. Korean Med. Sci. 1997; 12:499-504.
20.Plambeck K, Friedrich RE, Schmelzle R. Mucoepidermoid carcinoma of salivary gland origin: classification, clinical-pathological correlation, treatment results and long-term follow-up in 55 patients. J. Craniomaxillofac. Surg. 1996;
24:133-139.
21.Jakobsson PA, Blanck C, Eneroth CM. Mucoepidermoid carcinoma of the parotid gland. Cancer.1968; 22:111-124.
22.Healey WV, Perzin KH, Smith L. Mucoepidermoid carcinoma of salivary gland origin. Classification, clinical-pathologic correlation, and results of treatment. Cancer.1970;26:368-388.
23.Erovic BM, Shah MD, Bruch G, Johnston M, Kim J, O’Sullivan B, et al. Outcome analysis of 215 patients with parotid
gland tumors: a retrospective cohort analysis. J. Otolaryngol. Head Neck Surg. 2015; 29;44-43.
24.da Cruz Perez DE, Pires FR, Alves FA, Almeida OP, Kowalski LP. Salivary gland tumors in children and adolescents:
a clinicopathologic and immunohistochemical study of fifty-three cases. Int.J.Pedia.otorhinolaryngol. 2004; 68:895-902.
25.Byers RM, Piorkowski R, Luna MA. Malignant parotid tumors in patients under 20 years of age. Archives of Otolaryngology (Chicago, Ill: 1960). 1984;110:232-235.

- 10 -

