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ABSTRACT
OBJECTIVE: To determine the demographic characteristics of benign and malignant salivary gland tumors in our department
in the last 15 years.
METHODS: In this study, the files of the patients who underwent salivary gland surgery between 2004 and 2019 in our department were analyzed retrospectively. A total of 366 patients whose diagnoses of salivary gland tumor histopathologically
confirmed were included in this study. The demographic data of the patients and tumor localizations were recorded, and their
relationships with histopathological results were examined.
RESULTS: Of the 366 tumors, 292 (80%) of them was originated from the parotid gland, 52 (14%) from the submandibular
gland, and 22 (6%) from the minor salivary gland. The male: female ratio was found as 1.2:1, and the mean age of the patients was 50.37 years. A total of 259 (70.8%) tumors were benign, and 107 (29.2%) were malignant. The most frequent benign tumor was pleomorphic adenoma, with 121 cases (46.7%). While pleomorphic adenomas constituted the majority of the
benign tumors of the submandibular gland and minor salivary glands, Warthin tumor was detected more than pleomorphic
adenoma in the parotid gland. The most common malignant tumor was mucoepidermoid carcinoma, with 26 cases (24.3%).
CONCLUSION: The distribution of the salivary gland tumors detected in our department was found to be substantially
similar to other worldwide series. Unlike the literature, we concluded that salivary gland tumors were seen slightly more in
males, minor salivary gland tumors were relatively rare and Warthin tumors were more frequently detected in our region.
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T

he salivary glands consist of three major glands as
parotid, submandibular and sublingual glands and
hundreds of minor glands, which are diffusely located in
the beginning part of the respiratory system. Tumors of
the salivary glands are rarely encountered. However, they
appear with different histopathological characters. Different biological behaviors can be observed even in neoplasms defined by the same name. In the latest classifica-

tion made by the World Health Organization (WHO)
in 2017, salivary gland tumors were classified into more
than 30 benign and malignant histologic subtypes [1].
This wide histopathological spectrum and significant differences in prognosis between them distinguish salivary
gland tumors from other organ neoplasms.
Salivary gland tumors account for approximately
3-4% of all head and neck tumors [2]. Their inci-
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dence has been reported as 1.1–1.3/100.000 annually
in the United States [3]. Incidence rates have similarly been reported as 1.31/100.000 in Europe and
as 1.04/100.000 in Japan [4]. These tumors increase,
especially after the age of 50, and their incidence increases to above 7/100.000 at the age of 70 [3]. They
can be seen in both sexes. Approximately 80% of the tumors are in benign character, and the majority of them
are seen in the parotid gland [5]. Although, in many
studies, the most commonly seen benign and malignant
tumors are reported as pleomorphic adenoma and mucoepidermoid carcinoma, respectively, different tumor
types and different rates may be observed in different
geographic areas and ethnic groups.
The present study aims to determine the demographic
characteristics of salivary gland tumors in our region by
analyzing the histopathological results of patients who
had undergone salivary gland surgery in our department
in the last 15 years and to compare these results with the
literature.
MATERIALS AND METHODS
In this study, the files of 462 patients who underwent salivary gland surgery between 2004 and 2019 in the ENT
department of Pamukkale University Hospital were analyzed retrospectively. Of these cases, 96 patients who were
operated for non-tumor reasons were excluded from this
study. This study included 366 patients whose diagnoses
of salivary gland tumors were histopathologically confirmed. The demographic data of the patients and tumor
localizations were recorded, and their relationships with
histopathological results were examined. The data of this
study were evaluated according to 2017 WHO histological classification criteria for salivary gland tumors [1].
Approval was received from the Ethics Committee of Pamukkale University (60116787-020/30512).
Statistical Analysis
The data were analyzed using SPSS version 24.0 software (IBM Corporation, Armonk, NY). Continuous
variables were expressed as mean±standard deviation
and range, and categorical variables were expressed as
count and percentage. The independent-samples t-test
was used for comparison between two groups. The Chisquare test was used for categorical groups’ comparisons.
The statistical significance level was set at p<0.05 in all
statistical analyses.
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Figure 1. The site of origin of the salivary gland tumors.
RESULTS
Patient Population
Of the 366 patients included in this study, 202 were male
(55.2%), and 164 were female (44.8%) and their mean
age was 50.37±17.67 (min.–max.: 8–95) years. The
male: female ratio was found as 1.2:1 in our study.
Tumor Localization
Of the 366 tumors, 292 (79.8%) were originated from
the parotid gland, 52 (14.2%) from the submandibular
gland, and 22 (6%) from the minor salivary gland (Fig.
1). No tumor originated from the sublingual gland was
detected. Of the 22 minor salivary gland tumors, 17 occurred in the palate, 2 in the paranasal sinuses, 1 in the
lip, 1 in the buccal mucosa and 1 in the nasopharynx.
Types of the Tumors
Of the 366 tumors, 259 (70.8%) were in benign character, and 107 (29.2%) were in malignant character. Benign
tumors were most frequently detected in patients between the ages of 50-60 (mean: 47.46±16.05), while malignant tumors were most frequently detected in patients
older than 70 years (mean: 57.43±19.47) (Fig. 2). The
mean age for malignant tumors was significantly higher
than benign tumors (p=0.0001). The male: female ratio
was found as 1.3:1 in benign tumors, and 1.06:1 in malignant tumors.
When salivary gland tumors were evaluated according to their localizations, malignancy rates for parotid,
submandibular and minor salivary gland tumors were
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Figure 2. Distribution of the salivary gland tumors according
to age group.
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Figure 3. Malignancy rates for salivary gland tumors according to the site of origin.

found as 24.3%, 44.2%, and 59.1%, respectively (Fig. 3).
The rate of benign tumor in the parotid gland was found
to be statistically significant, whereas the rate of malignant tumor in the minor salivary gland was statistically
higher (p=0.0001).
The histopathological distribution of benign salivary gland tumors, according to localization, is shown
in Table 1. The most frequently detected benign tumor
in our cases was observed to be pleomorphic adenoma
(46.7%). It was followed by Warthin tumor (37.1%),
cystadenoma (3.4%) and oncocytoma (3.1%), respectively. The most common benign mesenchymal tumor
in our study was hemangioma (2.7%). While pleomorphic adenomas constitute the majority of the benign
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Figure 4. Distribution of pleomorphic adenomas and Warthin
tumors according to age group. While pleomorphic adenoma has a much wider range of age, Warthin tumor is
seen to peak between the ages of 51 and 60.
tumors of the submandibular gland and minor salivary
glands, it was observed that Warthin tumor was detected more than pleomorphic adenoma in the parotid
gland. Besides, all Warthin tumors were originated
from the parotid gland. The distribution of pleomorphic adenomas and Warthin tumors, according to the
age group, is shown in Figure 4. Pleomorphic adenoma
was most frequently detected in the 4th decade (mean:
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Table 2. The histopathological distribution of the malignant salivary gland tumors according to lesion site
Histologic type
Epithelial tumors
Mucoepidermoid carcinoma
Asinic cell carcinoma
Adenoid cystic carcinoma
Squamous cell carcinoma
Adenocarcinoma. NOS
Myoepithelial carcinoma
Salivary duct carcinoma
Polymorphous adenocarcinoma
Epithelial-myoepithelial carcinoma
Basal cell adenocarcinoma
Small cell neuroendocrine carcinoma
Carcinoma ex pleomorphic adenoma
Metastasis
Mesenchymal tumors
Lymphoma

Parotid (%)

Submandibular (%)

Minor glands (%)

Total (%)

19.7
14.1
4.2
8.4
7.1
2.8
1.4
–
–
1.4
1.4
–
26.8

30.4
–
–
4.3
4.3
–
4.3
4.3
4.3
–
–
4.3
39.1

38.5
–
46.1
–
–
–
–
7.7
7.7
–
–
–
–

24.3
9.3
8.4
6.6
5.6
1.9
1.9
1.9
1.9
0.9
0.9
0.9
26.2

12.7

4.3

–

9.3

NOS: Not otherwise specified.

42.53±15.41), while Warthin tumor was most frequently detected in the 6th decade (mean: 56.49±9.15).
Pleomorphic adenoma was significantly more frequent
in women (62%), whereas Warthin tumor was significantly more frequent in men (89%, p=0.0001). For all
the benign tumors, the mean follow-up duration was
5.11±3.95 years and no recurrence was seen in our
study group.
The distribution of malignant salivary gland tumors,
according to localization, is shown in Table 2. The most
common malignant epithelial tumor was mucoepidermoid carcinoma, with 26 cases (24.3%). It was followed
by acinic cell carcinoma (9.3%) and adenoid cystic carcinoma (8.4%), respectively. Mucoepidermoid carcinoma was most frequently detected in the parotid and
submandibular glands, while adenoid cystic carcinoma
was most frequently detected in the minor salivary
glands. In addition, 67% of adenoid cystic carcinomas
were originated from the minor salivary glands. All of
the malignant tumors of the mesenchymal origin were
lymphoma and accounted for 9.3% of all malignant tumors. For all the malignant tumors, the mean duration
of the follow up was 5.7±3.93 years. Two malignant tumor patients (1 squamous cell carcinoma of the parotid
gland, and 1 adenoid cystic carcinoma of the nasophar-

ynx) had unresectable tumors, so no curative surgery
was planned for them. Of the 69 primary malignant epithelial tumors, recurrence was detected in 17 patients
(24.6%) and distant organ metastasis was detected in
three patients (4.3%). Of the 17 local recurrences, five
were squamous cell carcinoma, four were adenocarcinoma, three were mucoepidermoid carcinoma, two
were adenoid cystic carcinoma, one was salivary duct
carcinoma, one was epithelial-myoepithelial carcinoma
and one was small cell neuroendocrine carcinoma. All
the distant organ metastasis was adenoid cystic carcinomas. During the follow-up period, the mortality occurred 11 of the 17 local recurrence patients and one of
the three distant organ metastasis patients. The followup of other patients is continuing.
In our study, metastatic tumors of the salivary glands
were detected in 28 cases (Table 3). 68% of the metastatic
tumors were in the parotid gland and 32% were in the
submandibular gland. No metastatic tumor of the minor salivary glands was detected. It was found that the
tumors which most frequently metastasize to the parotid
gland were squamous cell carcinomas of the skin (79%)
and the tumors which most frequently metastasize to the
submandibular gland were squamous cell carcinomas of
the lip (67%).
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Table 3. Metastatic tumors of the salivary glands
		
Metastatic tumors of the parotid gland
Squamous cell carcinomas of the skin
Malignant melanoma
Invasive ductal carcinoma of the breast
Thyroid papillary carcinoma
Metastatic tumors of the submandibular gland
Squamous cell carcinomas of the lip
Squamous cell carcinomas of the oral cavity
Nasopharyngeal carcinoma
Small cell neuroendocrine carcinoma of the lung

n

15
2
1
1
6
1
1
1

DISCUSSION
Salivary gland tumors, whether benign or malignant,
show very different histopathological characteristics.
Therefore, the accurate classification of these tumors according to their biological characteristics and histology is
very important for the proper treatment plan. The classification of salivary gland tumors proposed by the World
Health Organization and revised in 2017 is widely used
all over the world. This study was also planned according
to these classification criteria.
Salivary gland tumors can be seen in both sexes. In
our study, the male: female ratio was found as 1.3:1
for benign tumors, 1.06:1 for malignant tumors. According to these results, it can be said that these tumors are more commonly seen in men. Although some
studies have reported salivary gland tumors more often
affected male [5–7], some studies have reported female
predominance [8–11]. The high prevalence of Warthin
tumors in our study population and the presence of
significant male dominance in these tumors stand out
as the most important factor determining the male: female ratio in our study.
Salivary gland tumors are rarely seen in children, and
their incidence increases especially after the age of 40
years. In previous studies, benign tumors were reported
to be most commonly seen in the 4th and 5th decades and
malignant tumors in the 7th decades [8, 11, 12]. In our
study, the mean age of all patients was 50 years and the
median age was 52 years. Furthermore, the mean age in
malignant tumors was found to be significantly higher
compared to benign tumors.

The majority of salivary gland tumors are located in the
parotid gland. Submandibular gland and minor salivary
gland tumors are seen at similar rates. In large series of
studies on this subject, their incidence has been reported
as between 61%–83% for parotid gland tumors, 10%–
17% for submandibular gland tumors, and 3%–26% for
minor salivary gland tumors [5–15]. Sublingual gland tumors account for less than 1% of all tumors. In our study,
salivary gland tumors were most frequently detected in
the parotid gland (80%), followed by the submandibular
gland (14%) and minor salivary glands (6%). It is noteworthy that minor salivary gland tumors were relatively
rare in our region. In addition, the absence of the tumors
located in the sublingual gland supports the conclusion
that tumors in this localization are very rarely seen.
In general, the majority of salivary gland tumors are
in benign character. However, malignancy rates vary according to the localization of tumors. In previous studies
carried out on this subject, the rates of all salivary gland
tumors’ being benign were reported to be between 60%
and 80% [5–7]. In our study, 71% of the salivary gland
tumors were observed to be in benign character, similar
to the literature. When the tumors were evaluated according to their localizations, only 24% of the parotid tumors were malignant, while this rate increased to 44% in
the submandibular gland and 59% in the minor salivary
glands. Our results support the conclusion that an inverse relationship exists between the incidence of salivary
gland tumors by site and the percentage of malignancy.
In our study, the most frequently detected benign salivary gland tumor was observed as pleomorphic adenoma.
The second most frequently detected benign tumor was
Warthin tumor. Pleomorphic adenoma accounted for
47% of benign tumors, while Warthin tumor accounted
for 37% of them. In previous studies, pleomorphic adenoma has been reported to be the most common benign
tumor in all salivary glands [5–17]. However, in our
study, Warthin tumor was detected in the parotid gland
more than pleomorphic adenoma, unlike the literature.
In addition, among all salivary gland tumors, Warthin
tumor rate was reported as between 6% and 21% in
large series of studies conducted in different regions of
the world [5–16], while it was found as 26.2% in our
study. In the light of this information, it can be said that
Warthin tumor is more frequently seen in our region
compared to many parts of the world.
Many studies have found the most common primary
malignancy in the salivary glands to be mucoepidermoid
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carcinoma [6, 7, 9, 11–14, 16]. However, there are also
studies reporting that adenoid cystic carcinoma is seen
more frequently [5, 8, 10, 15, 18]. In our cases, mucoepidermoid carcinoma was found as the most common tumor. Adenoid cystic carcinoma ranks third after acinic
cell carcinoma. Adenoid cystic carcinomas are known to
be the most frequently seen tumor of the minor salivary
glands. In our study, we think that the low rate of minor
salivary gland tumors is effective in the low rate of adenoid cystic carcinomas.
Conclusion
In conclusion, the distribution of the salivary gland tumors
detected in our department in the last 15 years was found
to be substantially similar to other worldwide series. Unlike the literature, in our study, we concluded that salivary
gland tumors were seen slightly more in males, minor salivary gland tumors were relatively rare, and Warthin tumors were more frequently detected in our region.
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