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Abstract

Background Intraoral minor salivary gland tumors are relatively rare lesions with histological subtypes not commonly
found in major salivary glands. This study aimed to retrospectively evaluate the clinicopathologic features of intraoral
minor salivary gland tumors from the Tokyo Dental College Hospital, Japan, and compare them with findings from other
epidemiological studies.

Methods We conducted a retrospective clinicopathologic evaluation of 432 cases of intraoral minor salivary gland tumors
[161 male (37.3%) and 271 female (62.7%) patients; mean age: 52.5 and 48.6 years for males and females, respectively;
age at diagnosis: 7-87 (mean: 50.1) years] from the Tokyo Dental College Hospital between 1975 and 2022, including 283
benign tumors (65.5%) and 149 malignant tumors (34.5%).

Results The most common benign tumor was pleomorphic adenoma (rn=239), whereas mucoepidermoid carcinoma was
the most common malignant tumor (n="74). The mean age of patients with benign and malignant tumors was 48.4 and
53.2 years, respectively, with patients with malignant tumors being significantly older (P =0.0042). The mean age of patients
with malignant tumors was significantly higher in males (56.7 years) than in females (50.9 years) (P=0.0376), although
the mean age of patients with benign tumors did not differ by sex. Tumors were commonly located in the palate [250 cases
(57.9%)]. Benign tumors were more frequent in the palate, upper lip, and buccal mucosa, whereas malignant tumors were
more frequent in the palate, floor of the mouth, buccal mucosa, and retromolar area.

Conclusions Understanding the features of intraoral minor salivary gland tumors is useful for diagnosis. Our study provides
important epidemiological data (patient differences in age at occurrence, sex, and site of origin) that will inform clinicians
and researchers.

Keywords Epidemiology - Minor salivary gland tumors - Mucoepidermoid carcinoma - Oral pathology - Pleomorphic
adenoma

Introduction

Salivary gland tumors are rare, comprising 5.0% of all head
and neck cancers and 0.5% of all systemic malignancies,
with an annual incidence of 0.5-2.0 patients per 100,000
>4 Katsutoshi Kokubun [1, 2]. These tumors are classified into 15 benign and 21

kkokubun@tde.ac.jp malignant types according to the World Health Organization
(WHO) International Histological Classification of Tumors
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College, Tokyo, Japan histologic subtypes within these classifications, with vari-
3 ous subtypes reported with different malignancy grades even
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make salivary gland tumors difficult to diagnose. The sali-
vary glands are divided into major and minor glands, and
tumors arising in the intraoral minor salivary glands make
up 32% of all salivary gland tumors [4]. These tumors are
regularly encountered in oral pathology work, so accurately
diagnosing and treating them is important. Therefore, deter-
mining the clinicostatistical frequency of intraoral minor
salivary gland tumors is crucial.

The incidence of intraoral minor salivary gland tumors
varies among populations, as demonstrated in studies con-
ducted in Asia [5-12], Europe [13-15], North America
[16-19], South America [20-26], and Africa [27, 28].
Regional differences in the occurrence of salivary gland
tumors may reflect genetic and cultural variations among
people from different geographic regions.

According to the 2022 WHO classification system, we
aimed to determine the frequency and types of intraoral
minor salivary gland tumors by evaluating data on tumors
examined at the Tokyo Dental College Hospital, Japan.
Additionally, we compared our evaluation results with find-
ings reported in previous studies.

Materials and Methods

Based on clinical record data, including the age and sex
of patients and anatomical location of tumors, 432 cases
of intraoral minor salivary gland tumors examined at the
Tokyo Dental College Hospital between 1975 and 2022
were reviewed. Diagnosis was confirmed via histologic
and immunohistochemical descriptions from histopathol-
ogy reports, and tumors were reclassified based on criteria
suggested by the 2022 WHO classification system. When
dealing with old case reports that were pathologically diag-
nosed under the previous classification system, the patholo-
gist performed reclassification on slides stained with hema-
toxylin and eosin. As required, special stains (mucicarmine
and periodic acid-Schiff), immunohistochemical stains and
fluorescence in situ hybridization were used to aid in the
final diagnosis. The diagnostic criteria for defining salivary
gland myoepithelioma were <1 duct per medium power field
or < 5% ducts in the whole section [29]. To ensure accurate
diagnoses, the independent opinions of two experienced oral
pathologists were compared, and in cases of doubt, a third
expert oral pathologist was consulted to obtain a diagnosis
by consensus.

Based on the previous literature, the present study
included demographic features, anatomic locations of
tumors, and histopathology as categories of variables. The
patient demographic features included age and sex. The
anatomic location of tumors was categorized as tumors
located in the lips, sinuses, intrabony locations, and intraoral
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regions, including the palate, buccal mucosa, floor of the
mouth, retromolar area, alveolar ridge, tongue, and vestibule.

We conducted a literature search of articles published in
PubMed from 1995 to 2022, focusing specifically on minor
salivary gland tumors. Each retrieved article was evaluated
for relevance by reading the titles, abstracts, and full texts to
identify eligible articles. Reports with fewer than 50 cases
per study were excluded due to small sample size.

Data was recorded in Microsoft Excel (Microsoft Inc.,
Redmond, WA, USA) and analyzed using Prism version 9
(GraphPad Software, CA, USA). Categorical variables were
analyzed using standard statistical methods such as count,
frequency table, and proportion analyses. Age, a continuous
variable, was analyzed using a t test and one-way ANOVA.
A Chi squared test was used to analyze the association
between subtypes and other variables. P values of <0.05
were considered statistically significant.

Results
Frequency of Tumors

Of 432 cases, 283 (65.5%) and 149 (34.5%) patients had
benign and malignant tumors, respectively (Table 1). The
incidence of malignant salivary gland tumors was com-
pared during 1980, 1990, 2000, and 2010s was 36%, 38%,
37%, and 27%, respectively. The majority of the histologi-
cal subtypes were pleomorphic adenoma (n=239, 55.3%),
mucoepidermoid carcinoma (n=74, 17.1%), and adenoid
cystic carcinoma (n=52, 12.0%). Pleomorphic adenoma
was the most common benign tumor (84.5%), followed by
salivary gland myoepithelioma (8.1%) and cystadenoma of
the salivary gland (3.5%). Mucoepidermoid carcinoma was
the most common malignancy (49.7%), followed by adenoid
cystic carcinoma (34.9%), carcinoma ex pleomorphic ade-
noma (4.7%), and acinic cell carcinoma (4.0%).

Frequency of Tumors According to Sex

Table 2 shows the distribution of tumors by sex. Among
all patients, 161 (37.3%) were male and 271 (62.7%) were
female (ratio: approximately 1.0:1.7). Males and females had
benign tumors in 101 (35.7%) and 182 (64.3%) cases, respec-
tively, and malignant tumors in 60 (40.3%) and 89 (59.7%)
cases, respectively. The incidence of malignant tumors was
higher in males than in females, with 60 of 161 (37.3%)
and 89 of 271 (32.8%) cases, respectively. Regarding histo-
logical subtypes, pleomorphic adenomas accounted for 152
(63.6%) of all benign tumors, but many other benign tumors
were more common in females. Mucoepidermoid carcinoma
occurred significantly more frequently in females, with a
male-to-female ratio of 1.0:2.1. However, the male-to-female
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Table 1 Frequency of intraoral minor salivary gland tumors accord-
ing to the recent WHO classification

Table 2 Frequency of intraoral minor salivary gland tumors accord-
ing to sex

Histological subtype Number % of group % of total
of cases
Benign tumors
Pleomorphic adenoma 239 84.5 55.3
Basal cell adenoma 4 1.4 0.9
Oncocytoma 1 0.4 0.2
Salivary gland myoepithelioma 23 8.1 53
Cystadenoma of salivary gland 10 35 2.3
Ductal papilloma 3 1.1 0.7
Sialadenoma papilliferum 3 1.1 0.7
Subtotal 283 100.0 65.5
Malignant tumors
Mucoepidermoid carcinoma 74 49.7 17.1
Adenoid cystic carcinoma 52 349 12.0
Acinic cell carcinoma 6 4.0 14
Secretory carcinoma 1 0.7 0.2
Polymorphous adenocarcinoma 3 2.0 0.7
Salivary duct carcinoma 1 0.7 0.2
Myoepithelial carcinoma 2 1.3 0.5
Epithelial-myoepithelial carci- 3 2.0 0.7
noma
Carcinoma ex pleomorphic 7 4.7 1.6
adenoma
Subtotal 149 100.0 34.5
Total (benign and malignant) 432 100.0 100.0

ratio for adenoid cystic carcinoma was 1.4:1.0. There were
no significant differences in the distribution of the ratio of
malignant tumor and histological subtype between the sexes.

Frequency of Tumors According to Age

The mean patient age [+ standard deviation] at the time
of tumor diagnosis was 50.1 +16.8 years (age range:
7-87 years). The majority of cases were diagnosed in
patients aged in their 30 s to 60 s, with two peaks in the 40 s
and 60 s (Table 3, Fig. 1).

The mean age of benign tumor diagnosis was
48.4+16.7 years (age range: 7-87 years). Pleomorphic
adenoma and salivary gland myoepithelioma (benign
tumors) were diagnosed at mean ages of 47.4 and 48.3 years,
respectively, whereas other tumors were diagnosed at
56.1-63.8 years. Pleomorphic adenoma was the most com-
mon histological subtype diagnosed among patients aged in
their 30 s to 60 s. The mean age of malignant tumor diag-
nosis was 53.2 years + 16.5, which was 4.8 years later than
mean benign tumor diagnosis and significantly different
(P=0.0042). The mean age at diagnosis varied by histo-
logical subtype, ranging from 47.8 years for mucoepider-
moid carcinoma to 59.0 years for carcinoma ex pleomorphic

Histological subtype Male Female M:F ratio

Benign tumors
Pleomorphic adenoma 87 152 1:1.7

Basal cell adenoma 1 3 1:3
Oncocytoma 0 1 -
Salivary gland myoepithelioma 8 15 1:9
Cystadenoma of salivary gland 3 7 1:2.3
Ductal papilloma 0 3 -
Sialadenoma papilliferum 2 1 2:1

Subtotal 101 182 1:1.8
Malignant tumors

Mucoepidermoid carcinoma 24 50 1:2.1
Adenoid cystic carcinoma 30 22 1.4:1
Acinic cell carcinoma 0 6 -
Secretory carcinoma 0 1 -
Polymorphous adenocarcinoma 0 3 -
Salivary duct carcinoma 0 1 -
Myoepithelial carcinoma 1 1 1:1
Epithelial-myoepithelial carcinoma 2 1 2:1
Carcinoma ex pleomorphic adenoma 3 4 1:1.3
Subtotal 60 89 1:1.5
Total (benign and malignant) 161 271 1:1.7

Incidence of malignant tumors (%) 37.3 328

adenoma, and including 58.4 years for adenoid cystic carci-
noma and 52.0 years for acinic cell carcinoma, with a sig-
nificant difference observed for mucoepidermoid carcinoma
relative to the other subtypes (P =0.0027).

The mean age of male and female patients differed signifi-
cantly (P=0.0206), with male patients having a higher mean
age (52.5 years) than female patients (48.6 years). Among
patients with malignant tumors, males had a significantly
higher mean age of 56.7 years compared with 50.9 years for
females (P=0.0376).

Frequency of Tumors by Anatomical Region

Table 4 and Fig. 2 shows the distribution of tumors accord-
ing to histological subtype and anatomical site. The most
common tumor site was the palate (250 cases, 57.9%), fol-
lowed by the upper lip (67 cases, 15.5%) and buccal mucosa
(36 cases, 8.3%). The most common benign tumor site was
the palate (180 cases, 63.6%), followed by the upper lip
(59 cases, 20.8%), and buccal mucosa (22 cases, 7.8%).
The most common malignant tumor site was the palate (70
cases, 47.0%), followed by the floor of the mouth (16 cases,
10.7%), buccal mucosa (14 cases, 9.4%), and retromolar area
(13 cases, 8.7%). In the major tumor type, 159 (66.5%) of all
pleomorphic adenomas occurred on the palate, whereas 51
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Table 3 Diagnosis age distribution of intraoral minor salivary gland tumors

Histological subtype Age group (years)

Mean age (years old)

0-9 10-19 20-29 30-39 4049 50-59 60-69 70-79 80-89 Male Female Total

Benign tumors

Pleomorphic adenoma 1 8 29 45 45 43 47 19 2 494 463 47.4
Basal cell adenoma 0 0 0 0 1 1 0 2 0 56.0 66.3 63.8
Oncocytoma 0 0 0 0 0 0 1 0 0 - 64.0 64.0
Salivary gland myoepithelioma 0 1 4 3 3 3 6 2 1 51.5 465 48.3
Cystadenoma of salivary gland 0 0 0 2 1 2 4 1 0 540 57.0 56.1
Ductal papilloma 0 0 0 0 1 0 1 1 0 - 61.3 61.3
Sialadenoma papilliferum 0 0 0 0 1 0 1 1 0 59.0 64.0 60.7
Subtotal 1 9 33 50 52 49 60 26 3 50 47.5 48.4
Malignant tumors
Mucoepidermoid carcinoma 0 4 9 10 17 14 13 5 2 53.0 453 47.8
Adenoid cystic carcinoma 0 0 0 6 9 10 17 7 3 58.7 58.0 58.4
Acinic cell carcinoma 0 0 1 0 1 1 3 0 0 - 52.0 52.0
Secretory carcinoma 0 0 0 0 0 0 1 0 0 - 69.0 69.0
Polymorphous adenocarcinoma 0 0 0 0 1 1 0 1 0 - 57.0 57.0
Salivary duct carcinoma 0 0 0 0 0 0 1 0 0 - 66.0 66.0
Myoepithelial carcinom 0 0 0 0 0 0 2 0 0 69.0 63.0 66.0
Epithelial-myoepithelial carcinoma 0 0 0 0 1 0 0 2 0 60.0 76.0 65.3
Carcinoma ex pleomorphic adenoma 0 0 0 1 1 0 4 1 0 59.0 59.0 59.0
Subtotal 0 4 10 17 30 26 41 16 5 56.7  50.9 532
Total (begin and malignant) 1 13 43 67 82 75 101 42 8 522  48.6 50.1
Fig. 1 Distribution of 432 70
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cases (21.3%) involved tumors on the upper lip. Mucoepider-
moid carcinoma also occurred most frequently on the palate
(40 cases, 54.1%), followed by the buccal mucosa and retro-
molar area (9 cases each, 12.2%). Adenoid cystic carcinoma
most frequently occurred on the palate (18 cases, 34.6%),
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20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age groups

followed by the floor of the mouth (12 cases, 23.1%). The
anatomical distribution of histological subtypes differed sig-
nificantly among all cases (P <0.0001).

The incidence of benign tumors was highest on the upper
lip (88.1%), followed by the palate (72.0%) and the buccal



743

Head and Neck Pathology (2023) 17:739-750

oo zer 00 T (600 v FD 9 O L 61D 8 09 €1 (69 LI Te) (€8) 9¢ (s L9 (6'LS) 0ST (ueuSirew pue usiuaq) [eI0],
(0°001) 6¥1 oL ¥ o ¥y L Wy L Oy 9 8 €1 (on 91 e v1 9 8 (LW OL [el0qng
BuIOUdpE
(0°001) L 0 0 0 0 0 0 0 00 0 (€¥D I 9800 ¢ (1L9) 14 orydiowosyd xo ewourdIe)
BUWIOUIDIRD
(000D ¢ 0 0 0 0 (€ee) 1 (€€9) 1 0o o o 0 0 (€€ 1 rerjoypidoofw-rerjaynidg
(0'001) C 0 0 0 0 0 0 0 o0 o 0 0 (000D [ rwourored [erayideoA N
(0'001) I 0 0 0 0 0 0 0 ©0 0o (000D I 0 0 BUIOUIDIED JoNp ATEAI[RS
rUIOU
(0°001) € 0 0 0 0 0 0 0 0o o 0 0 (000D € -1resoudpe snoydiowLjod
(0°001) I 0 0 0 0 0 0 0 0o o 0 0 (0001 I euIoudIed 1001008
(0°001) 9 0 0 0 0 0 (Lom T (L9D) T (o I 0 (gee) T (9N I BUWOULDIED [[90 SUDY
(0001) TS 0@ ¢ W v W ¥ @) ¢ (61 I 89 ¢ Ten) I Q89 ¢ ©®9) T Oy 8I BUIOUDIED ONSKD PIOudpy
©001) VL 0Ly ¢ O oay ¢ Oy ¢ av ¢ @ 6 Ty ¢ @ 6 W T dT¥) oF pwouIed prowraprdeooniy
sIown) JueuSIRIA
(0001) €8T (L0) T 0 Lo ¢ 0 G0 I 6 L &GD + aqo 9 (8L) Tz (800) 65 (9°€9) 08I [eyoqns
(0°001) € 0 0 0 0 0 0 (g€9) I ©o0 o 0 (¢€9) T (€€9) I wniajr[ided ewousperers
(0°001) € 0 0 0 0 0 0 0 (€€ T (€¢€9) I (00 o0 (€¢€9) I ewojided [ejonq
(0'001) 0T 0 0 (000 ¢ 0 0 (000 ¢ 0 (o) ¢ (ooD I (000) ¢ (oo [ puelS KIBAI[ES JO BWIOUSPEISA)
BUWIOI]
(000D €T (€Y 1 0 0 0 0 0 0 0 o €» 1 W v (e Ll -oyndeokur pue(s Areatfes
(0°001) I 0 0 0 0 0 0 0 (000D 1 0 0 0 ew0)£o00UQ
(0°001) 14 0 0 0 0 0 (0s2) I 0 0o o (OS2 I (052 I (05D I BUIOU9pE [[30 [eseq
0'001) 6£T (+'0) I 0 0 0 (G0 I D ¥ €D ¢ 80 ¢ (SL) 81 (€10 1S ($99) 661 rwoudpe drydrowod|d
siown) ugruag
uonedo| a3pu BoIR ynow BSoonw
[e10], 9[NQUSIA sasnuIg on3uo], Auoqenup Ie[09ATY  dI[JomoT] Jejowonay ayj Jo J00[] [eoong  dij reddpn arered ad£iqns [eo130]0ISTH

umoys aIe ejep (sesayjuared ur) afejusorad pue juno)) ‘siown) pue[S KIeAIfes JOUTW [eIOLHUI JO UONNLNSIP [EOTWOIRUY  { d]qel

pringer

a's



744 Head and Neck Pathology (2023) 17:739-750
Fig. 2 Distribution of 432 200
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Table5 Anatomical distribution of benign and malignant intraoral
minor salivary gland tumors

Benign tumors Malignant tumors

Anatomic site Number Percent Number Percent Total
Palate 180 72.0 70 28.0 250
Upper lip 59 88.1 8 11.9 67
Buccal mucosa 22 61.1 14 38.9 36
Floor of the mouth 6 27.3 16 72.7 22
Retromolar area 4 23.5 13 76.5 17
Lower lip 7 53.8 6 46.2 13
Alveolar ridge 1 12.5 7 87.5 8
Intrabony location 0 0.0 7 100.0 7
Tongue 2 333 4 66.7 6
Sinuses 0 0.0 4 100.0 4
Vestibule 2 100.0 0 0.0 2

mucosa (61.1%) (Table 5). The incidence of malignant
tumors was highest in intrabony locations (100%), sinuses
(100%), the alveolar ridge (87.5%), the retromolar area
(76.5%), and the floor of the mouth (72.7%). The anatomi-
cal distribution of the ratio of benign and malignant tumor
was significantly different among all the cases (p < 0.0001).

Discussion
Salivary gland tumors can originate from the major sali-

vary glands, i.e., the parotid, submandibular, and sublingual
glands, and numerous intraoral minor salivary glands in the
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oral cavity. Clinical studies on both major and minor salivary
gland tumors have been reported [4, 13, 15, 24, 25, 30], and
studies examining only minor salivary gland tumors have
been conducted [5-12, 14, 16-23, 26-28]. The present study
was conducted at a dental school with patients that mainly
presented with oral lesions, so the incidence of parotid gland
tumors was lower than that in studies performed at medical
schools or cancer centers. Therefore, we focused our clinico-
pathological study on intraoral minor salivary gland tumors.

The proportion of malignant tumors among intraoral
minor salivary gland tumors varies widely across different
centers, ranging from 28.9% to 86.7% (Table 6). In Japan,
reported rates of malignant tumors range from 32.9% to
38.0% [5, 6], tending to be lower than in many other coun-
tries, consistent with the present findings. In contrast, the
incidence of malignancy in India tends to be very high, rang-
ing from 74.6% to 86.7% [9, 11], whereas in Brazil, it ranges
from 28.9% to 65.0% [20, 22-26]. Thus, different trends are
observed in different countries and regions. Notably, data
from cancer centers show a higher percentage of malignant
tumors than benign tumors, ranging from 65.0% to 86.7%
[11, 16, 22]. This is likely because patients with malignant
tumors are typically referred to cancer centers for treatment.

The most frequent histological subtype of intraoral minor
salivary gland tumors is pleomorphic adenoma, followed by
mucoepidermoid carcinoma and adenoid cystic carcinoma
[5-8, 10, 12, 13, 15, 17, 18, 20, 21, 23-26, 28]. This ten-
dency was also observed in the present study.

In intraoral minor salivary gland tumors, pleomorphic
adenomas are the most common subtype among benign
tumors, whereas other histological subtypes are rare [5-10,
12-15, 17-28]. Salivary gland myoepithelioma was the
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second most common benign tumor in our study and in
previous studies [5, 7, 10, 12, 14, 15, 28]. Other studies
have identified cystadenoma of the salivary gland as the
second most common benign tumor [6, 18, 20, 21, 23, 24,
27], although basal cell adenoma [8, 9, 13, 22] and canali-
cular adenoma [17, 19, 25, 26] have also been reported, but
their frequency was much lower than that of pleomorphic
adenomas.

Among malignant tumors, mucoepidermoid carcinoma
[5, 8,9, 13, 16-27] and adenoid cystic carcinoma [6, 7,
10-12, 14, 15, 28] were reported as the most common his-
tological subtypes, with slight variations across studies.
These two types were also found to be the highly preva-
lent in the present study. Other high-grade tumors, such as
salivary duct carcinoma and myoepithelial carcinoma, were
observed in the present study and previous studies [7-9, 12,
13, 18, 19, 22, 25, 26, 28], indicating the need for careful
diagnosis of these highly malignant intraoral minor salivary
gland tumors.

Intraoral minor salivary glands have been reported to
occur more frequently in females than in males [5, 6, 8, 10,
12-14, 16, 18-21, 23, 26-28]. This trend was also observed
in the present study. Both males and females had more
benign tumors than malignant tumors in previous studies
[5,12, 13, 19, 20, 26, 28], and this was also the case in our
study. The incidence of malignant tumors is often reported
to be higher in males [5-9, 12, 14, 19-23], and the malig-
nancy frequency was slightly higher in males (37.3%) than
in females (32.8%) in the current study.

Pleomorphic adenomas were reported to be more com-
mon in females in previous studies [7, 9, 10, 12, 13, 18,
19, 23, 25, 26]. Consistent with these findings, pleomorphic
adenomas were also more common in females in our study.
Mucoepidermoid carcinoma and adenoid cystic carcinoma,
which are typical malignant tumors, have also been reported
to be more common in females in previous studies [7, 10, 12,
13, 18, 19, 23, 25, 26]. However, in our study, mucoepider-
moid carcinoma was more common in females than males
while adenoid cystic carcinoma was more common in males
than females. This finding is consistent with previous stud-
ies that have reported adenoid cystic carcinoma to be more
common in males [9].

Intraoral minor salivary gland tumors are generally more
prevalent in middle-aged and older adults, with an average
age of 40-50 years reported [5, 6, 8—12, 20, 23, 26-28]. The
mean age of all patients in the present study was 50.1 years,
and there was a statistically significant difference in the mean
age of benign tumor occurrence (48.4 years) and malignant
tumor occurrence (53.2 years), with benign tumors widely
distributed across all age groups and malignant tumors more
likely to occur in older age groups (Fig. 1). Many studies
have also found that the mean age of patients with malignant
tumors is higher than that of patients with benign tumors

@ Springer

[5-10, 12, 20, 23, 26-28]. However, malignancies can occur
in very young patients, with some cases reported in patients
younger than 10 years [8, 21] and in their teens [6, 7, 9, 10,
12, 13, 18, 20, 22, 26].

Mucoepidermoid carcinoma, a common malignant tumor,
had a younger average age of occurrence (47.8 years) than
other malignant tumors in the present study, with most
patients diagnosed in their 40 s, although some cases pre-
sented in patients in their teens (4 cases) and 20 s (9 cases).
In previous studies, mucoepidermoid carcinoma also had a
younger mean age of occurrence than other malignancies [7,
9, 10, 12, 18, 19, 26], with cases reported in patients aged
under 10 and in their teens [7-9, 12, 13, 18, 26].

The age of onset for malignant tumors was found to be
significantly higher in males compared with females in
the present study. This finding is consistent with previous
studies, including in Japan, indicating that females tend to
develop malignant tumors at a younger age than males [6,
20].

The palate is the most frequently affected site for intraoral
minor salivary glands, accounting for approximately 50% of
all cases, followed by the lips and buccal mucosa, whereas
the floor of the mouth, retromolar area, and tongue are less
common sites [6-8, 10, 12—16, 18-28]. In the present study,
the palate was the most common site (57.9%), followed by
the upper lip and buccal mucosa. Consistent with previous
findings, pleomorphic adenomas were predominately located
on the palate (66.5%) [5-9, 12, 15, 17-21, 23-26, 28]. Simi-
lar to the current study, the palate has been reported as the
most common pleomorphic adenoma site, followed by the
upper lip or lips [5, 6, 8, 9, 15, 17-19, 24-26, 28]. Mucoepi-
dermoid carcinomas were also most commonly found on
the palate in our patients, as reported in previous studies
[5-9, 12, 15, 17-21, 23-26, 28]. Adenoid cystic carcinoma
occurred most frequently on the palate (34.6%), but was also
found on the floor of the mouth (23.1%). Previous studies
have suggested that the floor of the mouth is the second most
common occurrence site after the palate [5, 9, 18, 19, 23],
whereas other studies have suggested the buccal mucosa [6,
17, 21], alveolar ridge [8, 26], and sinuses [12, 28] as the
next most common sites.

The distribution of benign and malignant intraoral minor
salivary gland tumors varies by site of occurrence (Table 7).
Benign tumors are often found on the palate [5-8, 10, 12-15,
18-21, 23-28] and in the buccal mucosa [6, 8, 10, 12-15,
18-21, 23, 25, 26]. In the present study, benign tumors were
also more common in the palate and buccal mucosa. The
consensus is that the smaller the salivary gland, the greater
the chance that a neoplasm is malignant. Malignancy rates
are high in the tongue [5, 7, 9, 10, 12, 14, 15, 22, 24, 27, 28],
floor of the mouth [5-7, 9, 10, 14, 19, 22, 27, 28], retromolar
area [7-9, 13, 14, 16, 18, 24], alveolar ridge [7-10, 15, 19,
23], and intrabony locations [5, 8-10, 12, 13, 16, 24], with
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reports of rates of over 80%. Lower lip tumors are more
likely to be malignant than upper lip tumors, as reported in
several studies [7, 10, 13, 16, 18, 19, 24, 26]. In the present
study, infrequently occurring tumor sites, such as the floor
of the mouth and retromolar area showed a trend toward a
higher incidence of malignancy. Malignancy was also more
common in the lower lip than in the upper lip. These findings
highlight the need to consider the possibility of malignancy
in less common tumor locations.

Conclusion

Intraoral minor salivary gland tumors are infrequently found
during routine diagnosis. However, pleomorphic adenoma,
mucoepidermoid carcinoma, and adenoid cystic carcinoma
are the most common benign and malignant tumors. Malig-
nant tumors occur at an older age in males than in females,
and sites with fewer tumors tend to have a high incidence of
malignancy. Among all intraoral minor salivary gland tumor
subtypes, the palate, lips, and buccal mucosa are the most
common occurrence sites. Further large-scale studies would
help to determine the prevalence of sex, age, and occur-
rence site and their association with malignancy frequency.
These data will assist in formulating a differential diagnosis
prior to biopsy and help facilitate patient management with
obtaining a biopsy and treatment plan.
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