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Abstract

Background: The incidence and mortality rates of salivary gland tumors have increased according to
previous evidence. No study has so far focused on the trend of clinical and histopathologic patterns
of salivary gland tumors in Iran. Therefore, the aim was to investigate the incidence and clinico-
histopathologic trend of salivary gland tumors in a retrospective, cross-sectional, institutional study from
2010-2019 in Amir Alam hospital.

Methods: The archived medical records were collected from patients with the histopathologic diagnosis
of benign and malignant salivary gland tumors from Amir Alam hospital, Tehran during (April-April) 2010-
2019. Demographic data and histopathologic features, including tumor size, lymph node involvement,
vascular invasion, perineural involvement, and histopathologic differentiation were retrieved, and the
samples were categorized and reviewed based on the new classification of head and neck tumors. Finally,
the frequencies of characteristics were determined and expressed as numbers (percentage values).
Results: Of 1203 salivary gland tumors, 77.6% and 22.4% were benign and malignant, respectively.
The incidence of benign tumors was increased from 37 (22.2%) in 2010 to 178 (364.9%) in 2019. In the
collection of the total samples, the incidence of malignant tumors was relatively steady from 23 (13.8%)
samples in 2010 to 27 (55.35%) in 2019. However, an increase in the incidence of tumors with low-grade
differentiation was found from 12.5% in 2010 to 80% in 2019.

Conclusions: The incidence of benign and malignant salivary tumors with a higher degree of malignancy
had an increasing trend in Amir Alam hospital during 2010-2019.
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Background

Salivary gland neoplasms account for 3%-10% of all neck
and jaw neoplasms (1). The prevalence of salivary gland
tumors varies in different geographical areas, but in total,
an annual prevalence of 1-6.5 per 100000 people has
been reported in this regard. This rate is 4.7 per year for
benign and 0.9 per year for malignant tumors (2). Based
on reports, the incidence of benign and malignant salivary
tumors in Iran is similar to the global configuration (3-7).
Although the reports show similarities in the incidence of
salivary gland tumors, factors such as the improvement of
the salivary gland classification system and racial/ethnic
differences can lead to differences in outcomes. Despite
the available global information on the incidence of
salivary gland tumors, the trend of benign and malignant

salivary lesions has not been studied yet. The incidence
(8-11) and mortality rate (9) of salivary gland tumors have
increased according to previous studies. A population-
based historical cohort study in the United States
demonstrated that the incidence of malignant tumors of
major salivary glands increased from 10.4 per 1000000 to
16 per 1000000 in 1973-2009. The study represented an
increased rate of parotid tumors measuring 0-2.0 cm (8).
Previous studies mainly focused on the incidence of
salivary gland tumors based on demographic patterns.
These studies evaluated limited characteristics rather than
incidence trends. No study has so far been performed
on the trend of clinical and histopathologic patterns of
salivary gland tumors in Iran. Accordingly, the aim was
to investigate the clinico-histopathologic trend of salivary
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gland tumors in Amir Alam hospital during 2010-2019
in a retrospective study. Considering that the Amir Alam
hospital is the center of head and neck diseases, the
findings may reflect the current state of salivary gland
tumors in Iran.

Materials and Methods

The current retrospective cross-sectional study was
approved by the Ethics Committee of Shahed University
under registration number IR SHAHED.REC.1400.080.

The archived medical records of patients with the
histopathologic diagnosis of benign and malignant
salivary gland tumors from Amir Alam hospital, Tehran,
Iran from April 2010 to April 2019 were statistical society.
The inclusion criterion was including the records with
complete demographic and histopathologic information.
On the other hand, the exclusion criteria were incomplete
data on lymph node involvement and vascular, perineural
invasion, metastatic tumors and tumors of stroma,
including lymphomas, hemangioma, and lipoma, and
incisional biopsies.

The included records were reviewed, and the samples
were categorized based on the new classification of
head and neck tumors (1). To maintain confidentiality,
the samples were recorded only based on the number
of records while removing the name of patients. The
demographic data comprising age, gender, and anatomical
location of tumors were recorded, as well as registering
the histopathologic features, including the tumor size,
lymph node involvement, vascular invasion, perineural
involvement, and histopathologic differentiation of
malignant tumors.

Opverall, 1203 salivary gland tumors were recorded from
2010-2019. The frequencies of demographic characteristics
and histopathologic features were determined and
presented as numbers (percentage values). The SPSS
software for windows (version 21, SPSS Inc., IBM Co.,
Chicago, Illinois, USA) was used to determine percentages
and mean values. Eventually, statistical findings were
interpreted descriptively.

Results

Of the 1203 salivary gland tumors, 933 (77.6%) and 270
(22.4%) cases were benign and malignant, respectively. In
addition, there were 616 (51.2%) and 587 (48.8%) salivary
tumors in males and females, respectively. The male-to-
female ratio was 1.04:1. Of all samples, 479 (51.3%) and
454 (48.7%) benign salivary tumors were increased in
males and females, respectively. The male-to-female ratio
was 1.05:1. Of the 270 malignant salivary gland tumors,
137 (50.7%) and 133 (49.3%) were in males and females
with the male-to-female ratio of 1.03:1, respectively.

The age ranged from 2 to 91 years with a mean of
43.86£15.79 years and a median age of 43 years. In benign
and malignant cases, the age ranged from 10 to 82 (mean
of 42.2+14. 9 years) and 2 to 91 (mean of 49.57+17. 39
years) years, respectively. There were 1091 (90.7%) and 112
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(9.3%) salivary gland tumors in major and minor salivary
glands, respectively. In benign tumors, 869 (93.1%) and
64 (6.9%) cases occurred in major and minor salivary
glands, respectively. In malignant tumors, 222 (82.2%)
cases occurred in major salivary glands, while 48 (17.8%)
cases belonged to minor salivary glands. The frequency
of the demographic features of benign and malignant
salivary gland tumors during 2010-2019 is summarized in
Tables 1 and 2, respectively.

Pleomorphic adenoma (n=808, 67.2%) and papillary
cystadenoma lymphomatosum (Warthin tumor, n=125,
10.4%) were the most frequent benign tumors. Further,
the most prevalent malignant tumors were adenoid cystic
carcinoma and mucoepidermoid carcinoma (n=92,
7.6%, and n="75, 6.2%, respectively). The histopathologic
features of malignant tumors are presented in Table 3.

There was an increase in the incidence of benign
tumors in parotid glands from 2010-2019. The incidence
of pleomorphic adenoma and papillary cystadenoma
lymphomatosum (Warthin tumor) increased during
2010-2019; however, there was no change in the incidence
of malignant salivary gland tumors (Table 4, Figure 1).

In malignant salivary gland tumors, there was an
increase in the incidence of high-grade tumors. Tumor
size measuring 2.1-4 cm had an increasing trend during
2010-2019. An increased trend was observed in cases with
the involvement of 0-4 lymph nodes. Invasion to vascular
and perineural tissues showed increased trends. The trend
of histopathologic features in malignant salivary gland
tumors during 2010-2019 is depicted in Figure 2.

Discussion

The findings of the study revealed that the frequency of
benign salivary gland tumors has increased in Amir Alam
hospital during 2010-2019. An increase in the incidence of
high-grade malignant tumors was noted as well.

Benign and malignant salivary tumors were most
prevalent in the fourth and sixth decades of life,
respectively, which is consistent with the findings of
previous studies (4, 12, 13). However, the present results
contradict those of Ansari et al, Jaafari-Ashkavandi et al,
and Rahrotaban et al, representing the most prevalence of
malignant tumors in the mean age of 47, 50.6, and 45 years
old, respectively (14-16).

In the current study, the prevalence of benign and
malignant salivary gland tumors was higher in males,
which corroborates the results of some studies (12,13,17).
However, it is not consistent with the findings of some
other studies, showing a higher prevalence of salivary
tumors in females (4,5,18). The different prevalence
between ages and genders in different studies needs further
investigation because it may be related to a genetic base in
some ethnic/races. Pleomorphic adenoma was the most
common benign tumor with 86% of cases. Although this
finding is in line with those of previous studies (3,5,15,17),
the prevalence of malignant salivary gland tumors did
not match in different studies (3,14,16,17). Consistent
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Table 1. Frequency of the Demographic Features of Benign Salivary Gland Tumors During 2010-2019 in Amir Alam Hospital

Years

Variables

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Age
1-10 0 0 0 0 0 2 0 0 0 0
11-20 3 1 6 3 11 3 6 15 3 10
21-30 6 9 8 14 21 22 19 18 23 27
31-40 10 8 5 14 19 28 24 32 41 37
41-50 7 6 8 14 26 11 29 15 33 40
51-60 6 4 11 13 16 20 20 19 29 42
61-70 4 2 3 11 7 11 14 9 9 19
71-80 1 1 0 7 3 1 2 1 7 2
>81 0 0 0 0 0 0 1 0 0 1
Gender
Males 20 16 15 38 56 44 65 50 75 100
Females 17 15 26 38 47 54 50 59 70 78
Location
Buccal mucosa 0 0 0 0 1 0 0 0 0 0
Palate 2 1 3 2 4 4 2 3 4 5
Tongue 0 0 0 0 0 0 0 0 0 0
Retro molar 2 1 2 3 3 6 6 1 2 7
Maxillary sinus 0 0 0 0 0 0 0 0 0 0
Parotid 30 25 27 62 84 81 97 96 131 156
Sub mandibular gland 3 4 8 9 11 7 10 9 8 10
Sub lingual gland 0 0 1 0 0 0 0 0 0 0

Note. Values stated in number.
Table 2. Frequency of the Demographic Features of Malignant Salivary Gland Tumors During 2010-2019 in Amir Alam Hospital
Years

Variables

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Age
1-10 1 1 1 0 0 1 0 0 0 0
11-20 2 0 2 1 2 0 1 1 1 1
21-30 4 0 2 1 3 3 2 4 3 2
31-40 4 2 1 4 2 6 9 5 6 2
41-50 3 1 4 7 7 6 5 7 7 7
51-60 4 1 9 7 10 5 4 11 6 5
61-70 1 3 1 6 4 8 5 8 4 5
71-80 4 0 1 2 2 2 3 1 4 3
>81 0 0 0 0 0 2 2 0 1 2
Gender
Males 14 4 10 17 15 14 18 13 15 17
Females 9 4 11 11 15 19 13 24 17 10
Location
Buccal mucosa 0 0 0 0 1 0 0 2 0 0
Palate 0 2 1 3 4 3 3 0 0 3
Tongue 1 0 1 1 0 2 1 1 1 1
Retro molar 1 0 1 0 1 0 0 0 0 2
Maxillary sinus 1 0 2 3 3 0 1 1 0 1
Parotid 20 5 14 18 19 23 21 28 27 17
Sub mandibular gland 0 1 2 2 2 5 5 2 3 1
Sub lingual gland 0 0 0 1 0 0 0 3 1 2

Note. Values stated in number.
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with our study findings, some previous studies reported
that adenoid cystic carcinoma was the most common
malignant tumor of the salivary glands (3,15,19,20). A
number of studies have shown that mucoepidermoid
carcinoma was the most prevalent malignant tumor of
salivary glands (21,22). These discrepancies can be due
to the type of sampling or the genetic-related setting of

Table 3. Frequency of the Histopathologic Findings of Malignant Salivary
Gland Tumors During 2010-2019 in Amir Alam Hospital

Features Number Percent
Grade

Well 37 43
Moderate 18 20.9
Poor 31 36
Size (cm)

0-2 91 33.7
2.1-4 124 45.9
>4.1 55 20.4
Perineural invasion

With invasion 105 38.9
Without invasion 165 61.1
Vascular invasion

With invasion 29 10.7
Without invasion 241 89.3
Lymph node involvement

With involvement

0-4 11 4.1
5-10 6 2.2
>10 5 1.9
Without involvement 248 91

different races.

The results of the present study showed that the rate
of salivary gland tumors has slightly increased in recent
years. In a population-based historical cohort study from
5 states of the United States, Del Signore and Megwalu
found that the incidence of the malignant tumors of
major salivary gland increased from 10.4 per 1000000 to
16 per 1000000 during in 1973-2009 (8). Accordingly,
studies in Poland and China reported a growing incidence
of salivary gland tumors (9,10), which conforms to the
findings of the present study. Although this increase may
be due to lifestyle changes in human societies such as the
prevalence of smoking (23), increasing public awareness
of the symptoms of cancer and the level of public dental
services can also lead to early detection of the disease.
Contrary, Shu et al reported no increase in the incidence
of malignant parotid gland tumors in Swedish and Nordic
adults during 1970-2009 (24). Although this may be due
to the level of health care in Northern Europe and the
consequent early detection of tumors, genetic differences
between races may play a role in this regard. This is a topic
that needs further research.

In spite of the stable incidence of malignant tumors, an
increasing incidence of high-grade tumors was recorded in
the current study. The results of the present study showed
that in the past decade, the trend of well and moderate
differentiated salivary tumors had a decreasing rate, while
tumors with poor differentiation have increased, which is
consistent with the findings of Gupta et al, demonstrating
that poorly differentiated tumors of parotid malignancies
had a highest upward trend from 1973 to 2015 (25).

In the present study, the malignant tumors of salivary
glands with 2-4 cm diameter had the highest frequency
among the samples, which contradicts the results of

Table 4. Incidence of Benign and Malignant Salivary Gland Tumors During 2010-2019 in Amir Alam Hospital

Years

Tumors

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Benign tumors
kel 34 30 36 67 91 84 91 99 131 145
Warthin tumor 3 1 5 9 12 14 24 10 14 33
Malignant tumors
Adenoid cystic carcinoma 2 4 5 13 12 16 10 13 9 8
Mucoepidermoid carcinoma 8 2 9 7 5 10 9 6 9 10
Acinic cell adenocarcinoma 4 1 3 3 2 0 4 6 5 2
Basal cell adenocarcinoma 0 0 0 2 1 0 1 2 1 0
Adenocarcinoma, not otherwise specified 4 0 2 3 4 2 1 4 2 1
Carcinosarcoma 1 0 0 0 0 1 0 0 0 0
Clear cell adenocarcinoma 0 0 1 0 0 0 0 0 0 0
Myoepithelial carcinoma 1 0 1 0 3 3 2 2 3 0
Carcinoma ex pleomorphic adenoma 0 1 0 0 0 0 1 1 3 5
Malignant lymphoepithelial lesion 2 0 0 0 0 0 0 0 0 0
Salivary duct carcinoma 0 0 0 0 3 1 3 3 0 1
Small cell carcinoma 1 0 0 0 0 0 0 0 0 0

Note. Values stated in number.
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Figure 2. The Trend of Histopathologic Parameters of Malignant Salivary Gland Tumors During 2010-2019 in Amir Alam Hospital. Note. Values mentioned in number

Del Signore and Megwalu, indicating that the incidence Based on the findings of this study, concurrent with an
of salivary tumors smaller than 2 cm had an increasing increase in the tumor size, the rate of vascular involvement
rate (8). This finding may be due to the early detection of =~ and lymph node metastasis has also increased in the recent
salivary tumors with small sizes. decade. Nonetheless, there was no study to compare
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the trend of these variables. This finding needs further
biologic studies since the vascular invasion and lymph
node metastases indicate more aggressive behavior of a
malignant tumor.

In this study, the outcome of the malignant tumors
was not detected because of operational limitations on
following the patient. Despite this limitation, the study
was completed in a referral head and neck center that
admits patients from all over Iran, thus it may reflect the
current situation of salivary gland tumors in Iran. The
research society was the most important strength of the
present study. Changes in the incidence of salivary gland
tumors in relation to the age and gender of patients were
not investigated in this study. It is suggested that the trend
of salivary tumors should be separately examined for each
tumor with regard to ages and genders in future studies.

Conclusions

During 2010-2019, the incidence of benign and malignant
salivary tumors with a higher degree of malignancy had
an increasing trend in Amir Alam hospital. Our findings
marked the importance of further research on the risk
factors and even early diagnosis and management of
salivary gland cancer.
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