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Abstract  
Background and aims. Salivary gland tumors are rare and specific lesions. There are differences in the incidence and 

frequency of salivary tumors in both minor and major salivary glands in different countries. This study was carried out to 

determine the prevalence of major and minor salivary gland tumors in Ahvaz in the south of Iran. 

Materials and methods. All the cases, recorded in Imam Khomeyni Hospital and Shafa Hospital, Ahvaz, Iran from 

1997 to 2008 were assessed. Age, gender, anatomical location, and histology of all the specimens were evaluated. 

Results. Of 112 cases, 84 cases were benign and 28 cases were malignant. Female predominance was observed in these 

cases. Most lesions appeared in the third to fifth decades of life (60.71%). The incidence of malignant salivary gland tumors 

increased with age and male predominance was found in malignant tumors. The majority of the tumors occurred in parotid 

gland. Pleomorphic adenoma was the most common histological type (65.17%). Mucoepidermoid carcinoma and adenoid 

cystic carcinoma were the most common malignant tumors.  
Conclusion. It was shown that the peak incidence age of all salivary gland tumors was the third to fifth decades, and ma-

lignant tumors mostly occurred in the sixth to eighth decades. Female predominance for all the tumors and slight male pre-

dominance in malignant tumors were observed. Pleomorphic adenoma was the most common benign tumor. The most com-

mon malignant tumors were mucoepidermoid carcinoma and adenoid cystic carcinoma. 

Key words: Epithelial salivary gland tumors, major salivary gland tumors, minor salivary gland tumors, salivary 
gland. 

Introduction 

alivary gland neoplasms are rare lesions and rep-
resent less than 1% of all tumors and 3-6.5% of 

all head and neck tumors.1,2 The parotid and minor 
salivary glands account for the majority of these tu-
mors.2 Despite the relatively low frequency of these 
tumors, they represent a heterogeneous group of 

neoplasms, with a broad range of histological types 
and growth patterns.1, 3

Reports from different countries of the world have 
shown differences in the incidence and frequency of 
salivary tumors in both minor and major salivary 
glands. Epidemiologic studies of frequency of sali-
vary gland tumors in different countries have re-
ported a range from 0.4 to 13.5 cases per 100,000 
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inhabitants annually.3-7 Studies in this regard are 
sparse, especially in Asia.4

The purpose of this study was to determine the 
demographic features, tumor location, and histopa-
thological types of patients with salivary gland tu-
mors in Ahvaz in the-south of Iran. 

Materials and Methods 

Files of the Department of Pathology, Imam 
Khomeyni Hospital and Shafa Hospital, Ahvaz, Iran 
from 1997 to 2008 were retrieved and the cases his-
tologically recorded as salivary gland tumors of 
epithelial origin were enrolled in this study. 

The histology of all the tumors was reviewed and 
classified according to the World Health Organiza-
tion (WHO) Histological Typing of Salivary Gland 
Tumors.8 Information regarding age, gender, and 
anatomical location were determined for each sali-
vary tumor type. The frequencies of different benign 
and malignant salivary tumors in both major and mi-
nor glands were identified. Based on these data, a 
descriptive statistical analysis was performed using 
SPSS software. 

Results  

The majority of the tumors occurred in the parotid 
gland with 83 cases, followed by minor salivary 
glands, submandibular gland, and sublingual gland 
(Table 2). Palate was the most frequent site for mi-
nor salivary gland tumors (75%). Pleomorphic ade-
noma was the most common histological type with 
73 cases (65.17%) and Warthin’s tumor was the sec-
ond most frequent with 10 cases (8.92%). Mucoepi-
dermoid carcinoma and adenoid cystic carcinoma 
were the most common malignant tumors with 9 
(8.03%) and 8 (7.14%) cases, respectively. In this 
study mucoepidermoid carcinoma and adenoid cystic 
carcinoma accounted for 32.14% and 28.57% of all 
malignant tumors. Table 3 represents the frequency 
of salivary gland tumors based on pathologic diagno-
sis. 

Discussion  

In this study, the benign-to-malignant ratio was 3:1. 
Most studies have shown a predominance of benign 
over malignant tumors with the ratio ranging from 
1.18:1 to 5.62:1 in different populations.3,5, 9-11 How-
ever, a study by Tilakaratne et al4 showed an equal 
frequency of benign and malignant salivary gland 
tumors in Sri Lanka. Higher incidence of benign tu-
mors compared to malignant tumors was also ob-
served in minor salivary glands (Table 1) consistent 
with the results of studies carried out by Buchner et 
al and Toida et al.12,13  

The total number of salivary gland tumor cases from 
1997 to 2008 was 112 cases. The benign-to-
malignant ratio in all the cases was 3:1. The benign-
to-malignant ratio in major and minor salivary gland 
tumors were 3.75:1 and 1.28:1, respectively. There 
were 62 females (49 benign and 13 malignant) and 
50 males (35 benign and 15 malignant) (F:M = 1.24: 
1). The peak incidence for all salivary gland tumors 
extended from the third to eighth decades of life. The 
most benign tumors occurred among 40-49 year-old 
patients (21 cases), followed by 30-39 year-olds (20 
cases), and 20-29 year-olds (17 cases). It was ob-
served that most malignant tumors occurred among 
70-79 year-old patients (8 cases). Six cases (5.35%) 
were found in 10-19 year-old group and all were be-
nign. Table 1 represents the frequency of benign and 
malignant tumors, considering the age range. 

The female-to-male ratio of all the cases was 
1.24:1. Female predominance was observed in be-
nign tumors (1.4:1), but there was a slight male pre-
dominance in malignant tumors (F:M = 1:1.15). Ti-
lakarrante et al4 showed female predominance in 
both benign and malignant tumors while Li et al3 
showed male predominance in all the tumors and 
female predominance in benign tumors. Licitra et 
al14 showed equal sex distribution of malignant tu-
mors, but male predominance (1.3:1) for all the sali-
vary gland tumors. 

Most lesions appeared in the third to fifth decades 
of life (60.71%). The peak incidence age of benign 
tumors was forth and fifth decades (36.60%); that of 
malignant tumors was sixth to eighth decades 
(14.28%). Earlier studies have shown a similar age 
range for benign tumors but the average range for 
malignant tumors in those studies have been reported 
to be the fourth and fifth decades.3,4 In this study 
5.35% of tumors occurred under 20 years of age and 
all of them were benign tumors (Table 1). Neoplastic 
changes are very rare in children and adolescents and 
not more than 5% of all salivary gland tumors are 
found in the >16 age group.15

Table 1. Frequency (percent) of benign and malignant 
tumors, considering the age ranges 

Age range (years) Benign Malignant Total 
10-19 6 (5.35) - 6 (5.35) 
20-29 17 (15.17) 6 (5.35) 23 (20.53) 
30-39 20 (17.85) 3 (2.67) 23 (20.53) 
40-49 21 (18.75) 1 (0.89) 22 (19.64) 
50-59 7 (6.25) 5 (4.46) 12 (10.71) 
60-69 6 (5.35) 3 (2.67) 9 (8.03) 
70-79 7 (6.25) 8 (7.14) 15 (13.39) 
80-89 — 1 (0.89) 1 (0.89) 
90-99 — 1 (0.89) 1 (0.89) 
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The majority of the tumors occurred in parotid 
gland (74.10%), followed by the minor salivary 
glands of the palate and submandibular gland with 
the same frequency (10.71%) (Table 2). These find-
ings were consistent with other studies.3,9-11,16 Only 
one case of sublingual involvement was found, 
which was malignant. On the whole, 14.28% of all 
the tumors involved minor salivary glands. Consider-
ing major series, epithelial tumors of minor salivary 
glands accounted for 9-23% of all salivary gland tu-
mors.12 In the present study 75% of all minor sali-
vary gland tumors occurred in the palatal mucosa. 
This finding was similar to earlier studies, which 
have reported the palate as the most common site for 
minor salivary tumors, in which 42-75% of tumors 
occurred.12,17,18 The second most common site of mi-
nor salivary gland tumors in this study was buccal 
mucosa. A study carried out by Li et al3 also showed 
the buccal region as the second location for minor 
salivary gland tumors followed by the floor of the 
mouth and lips. 

Pleomorphic adenoma was the most common his-
tological type (65.17%) (Table 3). Pleomorphic ade-
noma has been listed universally as the most com-
mon tumor in all the studies with a range of 40-
72%.3-7 Warthin’s tumor was the second most fre-
quent tumor (8.03%) and all of them were found in 
the parotid gland (Table 3). Some studies have re-
ported Warthin’s tumor as the second most common 
benign tumor but in all the salivary gland tumors 
they have found mucoepidermoid carcinoma as the 
second most common tumor.3,4 According to litera-

ture review, Warthin’s tumor accounts for 4-13% of 
all salivary tumors and is mainly found in major sali-
vary glands, particularly the parotid gland.19  

Mucoepidermoid carcinoma and adenoid cystic 
carcinoma were the most common histological type 
of malignant tumors (8.03% and 7.14% of all the 
tumors and 32.14% and 28.57% of all the malignant 
tumors, respectively) (Table 3). Other studies have 
reported mucoepidermoid carcinoma as the most 
frequent malignant tumors.3,4,12,18 Some studies have 
reported that adenoid cystic carcinoma is more 
common than mucoepidermoid carcinoma.7,13,20, 21 It 
might be attributed to the fact that before 1991 some 
polymorphous low-grade adenocarcinomas might 
have been included in the group of adenoid cystic 
carcinoma, which increased its frequency.3,4 Regard-
ing the fact that some studies after 1991 also re-
ported adenoid cystic carcinoma as the most com-
mon malignant tumor and distinguished it from 
polymorphous low-grade adenocarcinoma,7,13 the 
predominance of adenoid cystic carcinoma might be 
attributed to geographic and ethnic differences.12

In this study mucoepidermoid carcinoma was the 
most common malignant tumor of major salivary 
glands. Adenoid cystic carcinoma and polymorphous 
low-grade adenocarcinoma were the most common 
malignant tumors of minor salivary glands (Table 3). 
Toida et al13 and Wang et al22 found higher numbers 
of adenoid cystic carcinoma in minor salivary 
glands. However, some studies have reported higher 
prevalence rates for mucoepidermoid carcinoma in 
minor salivary gland tumors.4,12 In this study, poly-

Table 2. Frequency of benign and malignant tumors, considering the types of involved salivary gland 
Tumor location Benign 

N (%)  
Malignant  

N (%) 
Total Number Percent (%) 

Parotid gland 66 (78.57) 17 (60.71) 83 74.10 
Minor salivary glands      

Palate 7 (8.33) 5 (17.85) 12 10.71 
Buccal 2 (2.38) 2 (7.14) 4 3.57 

Submandibular gland 9 (10.71) 3 (10.71) 12 10.71 
Sublingual gland —- 1 (3.57) 1 0.89 
Total  84 (100) 28 (100) 112 100 

 
Table 3. Frequency of salivary gland tumors on the basis of pathologic diagnosis and site of tumors 

Pathologic diagnosis Parotid Submandibular Sublingual Palate Buccal Total Number Percent (%) 
Pleomorphic adenomas 55 9 — 7 2 73 65.17 
Warthin’s tumor 10 — — — — 10 8.92 
Mucoepidermoid carcinoma 7 1 — 1 — 9 8.03 
Adenoid cystic carcinoma 4 1 — 3 — 8 7.14 
Adenocarcinoma, NOS 2 — 1 — — 3 2.67 
Polymorphous low-grade 

adenocarcinoma — — — 1 2 3 2.67 
Salivary duct carcinoma 2 — — — — 2 1.78 
Oxyphilic adenoma 1 — — — — 1 0.89 
Squamous cell carcinoma 2 1 — — — 3 2.67 
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morphous adenocarcinoma was the third most com-
mon malignant tumor and was only found in minor 
salivary glands. Other studies have confirmed poly-
morphous adenocarcinoma as the third most com-
mon malignant salivary gland tumor.4

In conclusion, this study collected the epidemi-
ologic data about age, gender, location, and histopa-
thological classification of major and minor salivary 
gland tumors in the southwest of Iran. It was shown 
that the peak incidence ages of all salivary gland tu-
mors were the third to fifth decades, and malignant 
tumors mostly occurred in the sixth to eighth dec-
ades. Female predominance for all the tumors and 
slight male predominance in malignant tumors were 
observed. We hope these data in combination with 
data from other parts of Iran could assist in the early 
diagnosis and, as a result, in the early treatment of 
salivary gland tumors.  
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