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ABSTRACT

Objective: To determine the prevalence, age, gender, orofacial sites and histopathologic types of neoplastic
salivary gland tumours (SGTs) ina South-South Nigerian population.

Methods: This was a 26-year retrospective review of patients' records, histopathology reports and slides of
diagnosed cases of neoplastic salivary gland tumours in the Department of Oral Pathology/Medicine and
Department of Morbid Anatomy, University of Benin Teaching Hospital, Benin City Nigeria.

Results: A total of 179 (1.6%) cases of neoplastic salivary gland tumours among the 11,050 diagnosed
neoplasms, and 12.1% of 1480 orofacial tumours. The peak occurrence was observed in the year 2005. The
peak age group was third decade of life (n=41, 22.9%). There were 116 (64.8%) female and male 63 (35.2%)
giving aratio of 1.8:1. The major salivary glands (n=110, 61.4%) were mostly affected, with the parotid gland
accounting for 69 (38.5%) cases and the palatal glands (n=59, 33.0%) was the most commonly affected
minor salivary gland. There was a reversal of the ratio of benign to malignant tumours from 1.2:1to 1:1.1 in
the latter half of the study period (2003-2015). Pleomorphic adenoma (n=80, 44.7%) and adenocystic
carcinoma (n=26,14.5%) were the mostbenign and malignant SGT respectively in this study.

Conclusion: A low prevalence of SGTs was observed among all neoplasms, while a relatively higher
prevalence of SGTs was observed among orofacial tumours in this study. The surge in the prevalence of
malignant SGT observed in this study supports the need for early assessment of persistent parotid or palatal
swellings to ensure early diagnosis and treatment of malignant SGTs.
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Dr. 0. Osayande mean age of patients with benign tumours is
Department of Oral Surgery and Pathology, significantly lower than those with malignant
University of Benin, Nigeria. tumours.'""® SGTs tend to be commoner in
Email: osareniye.osayande@uniben.edu females in most studies,”*"” however few studies
have also reported a male predilection.*® The
parotid gland is reported to be the most common
site of SGTs, followed by the submandibular and

the minor salivary gland.” SGTs of the minor
glands are less common.”"" The sublingual gland
is consistently reported to be the least affected
site.”’*’* Whereas majority of researchers have
reported a higher prevalence of benign SGTs
compared to the malignant SGTs,"" fewer studies
have reported malignant lesions as the more
common type."” There is variation in the relative
frequencies of benign and malignant SGTs in
different sites. The majority of tumours of the
parotid gland are reported as benign (80%),
while the majority of the tumours in the smaller
major salivary glands especially the sublingual
Previous studies showed significant variation in glands, are malignant.”™ A useful rule of thumb is

the 25/50/75 rule, that is, as the size of the gland

t}_le distributioq in termssglg age, sex, site, and decreases, the incidence of malignancy of a

histomorphologic pattern.”" SGTs are generally in the oland i : . |
i ) tumour in the gland increases in approximately

more prevalent in the third and fourth decades of these proportions.”’ Minor salivary gland

life, with the benign lesions showing predilection .
t dt t f bout 5.0 t
for the third decade of life and the malignant HMOUTS are sald o account fot abot °

INTRODUCTION

Salivary gland tumours (SGT) are a
morphologically diverse group of neoplasms,
which may present considerable challenges for the
Pathologists and Surgeons regarding diagnosis
and treatment.”” They are relatively rare and
account for less than 2% of all human neoplasms
and 2.8t0 10.5% ofhead and neck tumours."*" The
reported global incidence ranges from 0.4 - 13.5
per 100,000 individuals annually."” An estimated
700 deaths (0.4 per 100,000 for males and 0.2 per
100,000 for females) related to SGTs occur
annually.”
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69.5% of all salivary gland tumours.”*"**** Of the
minor salivary glands, the palate has been
consistently reported to be the most common site
of occurrence of SGT followed by the buccal
mucosaand the lip."**

Pleomorphic adenoma is generally agreed to be
the most common benign SGT, with a predilection
for the parotid gland.*"****** Several authors have
reported a female predilection for pleomorphic
adenoma.”**” However, Odukoya** (Lagos,
Nigeria) reported pleomorphic adenoma to be
slightly commoner in males and Silas et al.’ (Jos,
Nigeria) also reported a male predilection. There
are conflicting reports as regards the most
common malignant SGT. Some researchers have
reported adenoid cystic carcinoma to be the most
common malignant SGT,”'*"" whereas other
studies have reported mucoepidermoid
carcinoma as the most common.*"”*

Although several studies™"*'*'******" have reported
on SGTs in Nigerians, none of these studies
indicated if their findings were based on
collaboration between the Oral Pathology
Department (with predominant samples of
intraoral / minor saliva gland lesions) and Morbid
Anatomy Department (with predominant samples
of extraoral / major salivary gland lesions). This
colloboration has been recommended in a recent
study to help ascertain the actual prevalence of
neoplastic SGT in Nigerians.” Consequently, the
objective of this study was to determine the
prevalence, age, gender, orofacial sites and
histopathological types of neoplastic salivary
gland tumours seen in Oral Pathology and Morbid
Anatomy Units in a tertiary health facility in a
South-South Nigerian population.

MATERIALS AND METHODS

This was a descriptive retrospective study of
patients' records, histopathology reports and
slides of diagnosed cases of neoplastic salivary
gland tumours in the Department of Oral
Pathology/Medicine and Department of Morbid
Anatomy, University of Benin Teaching Hospital,
Benin City over a period of 26 years (January 1990
and October 2015). Ethical approval to perform
this study was obtained from the Hospital Ethics
and Research Committee (Protocol number:
ADM/E22/A/VOL.VII/1031).

Data collected were yearly occurrence, age,
gender, orofacial site and histopathological types
of the SGT based on World Health Organization
(WHO) 2005 classification of salivary gland
tumours." The data was analysed using the IBM
SPSS version 23 software (IBM Corp., 2015). The

results were subjected to descriptive analysis and
data presented by frequency tables, charts,
graphs, and cross tabulations. The cross
tabulations were assessed with the Chi-square
statistics. The level of significance was set at 95%
(p-value <0.05).

RESULTS

A total of 179 (1.6%) cases of neoplastic salivary
gland tumours were found among the 11050
diagnosed neoplasms in Oral Pathology and
Morbid Anatomy Units. These 179 cases
represented 12.1% of the 1480 orofacial
diagnosed tumours in Oral Pathology Unit. There
was a surge in the presentation of these tumours
between the year 2001 and 2015 with the peak
occurrence observed in the year 2005 (Figure 1).
The age of the patients ranged between 4 years
and 83 years, with a mean of age 39.6+16.8 years.
The peak age group was the third decade of life
(n=41, 22.9%). Salivary gland tumours were more
common in females (n=116, 64.8%) than males
(n=63, 35.2%) with a female: male ratio of 1.8:1
(Table 1).

The SGTs were more in the major salivary glands
(n=110, 61.4%) compared to the minor salivary
glands (n=69, 38.6%). The parotid gland (n=69
(38.5%) was the most commonly affected major
salivary gland and the palate (n=59, 33.0%) was
the most commonly affected minor salivary gland.
(Table 2).

The overall ratio of benign (n=98, 54.7%) to
malignant (n=81, 45.3%) tumours was 1.2:1.
There was a reversal of trend in the second half of
the study period (between 2003 and 2015) with a
ratio of benign (n=59, 33.0%) to malignant (n=66,
36.9%) tumours of 1:1.1 (Table 2, Figure 1).

There was statistically significant association
between the histopathological type of salivary
gland tumour (benign versus malignant) and the
age of occurrence (p=0.002). The benign tumours
occurred at a significantly lower age (the 3™
decade and mean age is 36.5+16.2 years) than the
malignant tumours (5" decade and mean age of
44.5+16.4years) (Table 3).

There was a female predilection for both the
benign (61 females: 37 males = 1.6:1) and
malignant (55 females: 26 males = 2.1:1) lesions.
There was no statistically significant association
of benign or malignant tumours with gender.
(Fisher'sexact, p=0.264) (Table 4, Figure 2)
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Table 1: Age and gender distribution of the benign and malignant salivary gland

tumours
Gender
CLASSIFICATION Male Female Total
Benign Age (years) 0-9 0 4 4
10-19 3 6 9
20-29 11 20 31
30-39 7 13 20
40-49 2 9 11
50-59 11 5 16
60-69 3 4 7
Total 37 61 98
Malignant  Age (years) 10-19 2 4 6
20-29 3 7 10
30-39 7 11 18
40-49 8 14 22
50-59 2 10 12
60-69 3 6
> 70 1 3 4
Total 26 55 81
Total Age (years) 0-9 0 4 4
10-19 5 10 15
20-29 14 27 41
30-39 14 24 38
40-49 10 23 33
50-59 13 15 28
60-69 6 10 16
> 70 1 3 4
Total 63 116 179

A comparison of the benign and malignantlesions
in the major and minor salivary glands showed
that there were more benign lesions (n=44,
24.6%) than the malignant lesions (n=24, 13.4%)
in the parotid gland. The submandibular gland
tumours had slightly more malignant (n=20,
11.2%) than benign lesions (n=19,10.6%). All the
cases (n=2, 1.1%) seen in the sublingual gland
were malignant lesions. The minor salivary
glands had slightly more benign (n=35, 19.6%)
than malignant (n=34, 19.0%) lesions, with the
palate (n=59, 33.0%) accounting for most of the
minor salivary gland lesions (Table 2, Figures 3
and 4)

Pleomorphic salivary adenoma (n=80, 44.7%)
was the predominant histological type of the
neoplastic salivary gland tumour and the

commonest benign lesion. This was followed
distantly by Warthin's tumour (n=5, 2.8%), basal
cell adenoma (n=4, 2.2%) and oncocytoma (n=4,
2.2%) (Table 2).

Pleomorphic salivary adenoma occurred mostly
in the parotid region (n=31, 17.3%) [p=0.808].
There was a significant predilection for females
(n=54,30.2%) [p=0.036] and the 3" decade oflife
(n=31,17.3 %) [p=0.000] (Tables 2,3,4, Figure 5).
Warthin's tumour (n=5, 2.8%) was the 2" most
common benign lesion, with predilection for the
parotid gland (n=3, 1.7%) [p=0.808]. There was
significant association of the lesion with males
(n=4, 2.2%) [p=0.036] and the 6" decade of life
(n=3, 1.7%) [p=0.000] (Tables 2,3,4, Figure 6).
Oncocytoma was the third most common benign
salivary gland tumour (n=4, 2.2%), with
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predilection for males, the parotid gland and the 6
decade of life, (p= 0.000) (Tables 2,3,4). Basal cell
adenoma accounted for 4 (2.2%), with a striking
predilection for the parotid (n=3, 1.8%), equal
gender distribution, and one case each seen

between the fourth and the seventh decades oflife
(Tables 2,3,4). The rare benign salivary gland
tumours seen were myoepithelioma (n=1, 0.6%),
capillary hemangioma (n=3, 1.7%),
lymphangioma (n=1,0.6%) (Table 2).

Table 2: Site distribution of the histopathologic types of the salivary gland tumours

Site
Major SG Minor SG

Tumour Histology Parotid Submandibular Sublingual Palate Other MinorSG Total
Benign

Pleomorphic 31 16 0 28 5 80
Adenoma

Warthin's Tumour 3 1 0 0 1 5
Oncocytoma 4 0 0

Basal Cell 3

Adenoma

Myoepithelioma 0 0 1
Capillary 0 3
haemangioma

Lymphangioma 0 1 0 1

Subtotal 44 19 29 6 98

Malignant

Adenocystic 4 11 1 9 1 26
Carcinoma

Mucoepidermoid 13 1 1 3 1 19
Carcinoma

Acinic Cell 3 4 0 7 1 15
Carcinoma

PLGA 0 10
Salivary Duct 1
Carcinoma

CaEx PA 1 1

Epi-Myoepithelial 1 1 0

carcinoma

Adenocarcinoma 0 0 0 1 0 1
NOS

Carcinosarcoma 1 0

ScC 1 0

Subtotal 24 20 2 30 4 81
Total 69 39 2 59 10 179
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Figure 1: The yearly distribution of the salivary gland tumours
The malignant lesions were mostly adenocystic
carcinoma (n=26, 14.5%), followed by 4 :‘f"d"”
mucoepidermoid carcinoma (n=19, 10.6%), B F emaie

acinic cell carcinoma (n=15, 8.3%), polymorphous
low grade adenocarcinoma (n=10, 5.6%) and
carcinoma ex-pleomorphic adenoma (n=5, 2.8%)
(Table 2).

Adenocystic carcinoma (n=26, 14.5%) was the
most common malignant neoplastic salivary gland
tumour, with predilection of the lesion for the
submandibular gland (n=11, 6.2%). There was
significant association of adenocystic carcinoma
with females (n=18, 10.1%) [p=0.036] and the 4"
decade of life (n=8, 4.5%) [p=0.000], as shown in
Tables 2,3,4, Figure 7).

Mucoepidermoid carcinoma was the second most
common malignant salivary gland tumour (n=19,
10.6%), with predilection for the parotid gland
(n=13, 7.3%). There was significant association
with the female gender (n=11, 5.8%) [p=0.036]
(Tables 2, 3,4, Figure 8).

Acinic cell carcinoma was the third most common
malignant salivary gland tumour (n=15, 8.3%),
with predilection for the palatal minor salivary
glands (n=7, 3.9%). There was significant
association of the lesion with females [p=0.036]
and the 5" decade of life (n=6, 3.4%) [p=0.000]
(Tables 2, 3,4).

Percent

o
Benign Hakgnang

Figure 2: Gender distribution of the benign
and malignant salivary gland tumour

Fraquancy

Figure 3: Comparison of the benign and
malignant lesions in the major and minor
glands
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Figure 4: Site distribution of the minor
salivary gland tumours

Polymorphous low grade adenocarcinoma was the
fourth most common malignant lesion (n=10,
5.6%), with predilection for the palatal minor
salivary glands (n=8, 4.5%). There was significant
association of the lesion with females (n=7, 3.9%)
[p=0.036], as seen in Tables 2, 3 and 4. Carcinoma
ex-pleomorphic adenoma accounted for 5 (2.8%)
cases, with predilection for the male gender (n= 3,
1.8%) and the fourth decade of life. The palate was
the most common site accounting for 2(1.1%)
cases (Tables 2,3,4). The rare malignant SGTs were
epi-myoepithelial carcinoma (n=2, 1.1%),
adenocarcinoma not otherwise specified (n=1,
0.6%), salivary duct carcinoma (n=1, 0.6%), and
squamous cell carcinoma (n=1, 0.6%) (Tables
2,3,4).

Table 3: Distribution of the histopathologic types of salivary gland tumours among different age

groups
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DISCUSSION

Salivary gland tumours are a group of
heterogeneous lesions with varied clinico-
demographic and histomorphologic patterns
depending on the population studied.”” There is a
significant variation and overlap of histo-
architecture within tumour types and between
different tumour types.' They can sometimes pose
a considerable challenge in their histopathologic
diagnosis, even for the experienced pathologist.”

Neoplastic salivary gland lesions are relatively
rare and account for less than 2% of all human
neoplasms, "“® and 2 to 10.5% of head and neck
tumours.””" Similarly, a low (1.6%) prevalence of
neoplastic salivary gland lesions was observed
amongall the neoplastic tumours in this study."""A
relatively higher prevalence of SGTs (12.1%) was
observed among orofacial tumours in this study
than previously reported among head and neck
tumours. **'* A surge in the prevalence of SGTs
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was observed between the year 2001 and 2015.
These findings may be attributed to increased
patients' awareness of where to seek treatment,
improved diagnostic facilities, and increased
number of well trained diagnosticians of orofacial
diseases.

The mean age of the patients studied was 39.6
+16.8 years, which is comparable to the mean age
of 39 years reported by Nzegwu et al.’ However,
Lawal et al.’ reported a lower mean age of
43.7£16.9 years in South-West Nigeria. Majority
of the patients in this study were in the 3" decade
of life, which is lower than the 5" decade of life
reported for salivary gland tumours by Lawal et
al.’ There was a female predilection accounting for

64.8% of the SGTs in this study, which was similar
to reports from previous studies.”'*** However, a
male predilection for salivary gland tumours has
been reported in some studies."*"'"'*** In
agreement with previous studies, the
parotid gland (38.5%) was the most common site
of occurrence of SGTs in this study. This was
followed by the palate (33.0%) and the
submandibular gland (21.8%). Conversely,
Ladeinde et al."* documented the minor salivary
gland as the most common site for these lesions.
The variation in orofacial site predilection for
SGTs may be due to lack of collaborative study
between Oral Pathology (with predominant
intraoral samples and Morbid anatomy (with
predominant extraoral samples) Units.

3,5,18,23

Table 4: Gender distribution of the histopathological types of salivary gland

tumours

Tumour Gender Total p-value

Histology Male Female

Benign 0.036
Pleomorphic Adenoma 26 >4 80
Warthin's Tumour 4 1 5
Basal Cell Adenoma 2 2 4
Oncocytoma 4 0 4
Myoepithelioma 1 0 1
Capillary haemangioma 0 3 3
Lymphangioma 0 1 1
Sub-total (benign) 37 61 98
Malignant

Adenocystic Carcinoma 8 18 26
Mucc?eplderm01d 3 11 19
Carcinoma

Acinic Cell Carcinoma 2 13 15
PLGA 3 7 10
Ca Ex PA 3 2 5
Adenocarcinoma NOS 0 1 1
Salivary Duct Carcinoma 0 1 1
Epl-Myoeplthellal 0 2 2
carcinoma

SccC 1 0 1
Carcinosarcoma 1 0 1

Sub-total (malignant) 26 55 81
Total 63 116 179

Key: PLGA= Polymorphous low grade adenocarcinoma SCC= Squamous cell carcinoma

CEPA= Carcinoma ex-pleomorphic adenoma

NOS= Not otherwise specified
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Figure 5: Pleomorphicadenoma with ductular
epithelial pattern with eosinophilic coagulum
inafibrous and hyalinised stroma (H&Ex400)

Figure 6: Warthin's tumour with papillary
cystic structures (A) in a lymphoid stroma
(B) with presence of germinal centre (C)
(H&Ex40)

Figure 7: Adenocystic carcinoma with lobules
of basaloid epithelial cells disposed in a
cribriform pattern, within a fibrous stroma.
H&Ex100

p Fohshr e

Figure 8: Mucoepidermoid carcinoma (low
grade) with a cystic space surrounded by
sheet of epidermoid cells and islands of

mucous cells, H&Ex100

There were more benign tumours (54.7%) than
malignant tumours (45.3%), with aratio of benign
to malignant tumours of 1.2:1. The predominance
of benign lesions over the malignant salivary
gland tumours observed in this study is similar to
reports from Nigerian, other African, and
American studies.”**** However, Ladeinde et al."
and Lawal et al.’ reported a higher occurrence of
malignant SGTs than the benign. The reversal of
the ratio of benign to malignant lesions observed
in the latter half of the study period supports a
surge in malignant lesions, which agree with
recent the Nigerianreports by Ladeinde etal,"* and
Lawal et al’ Further study is recommended to
identify the possible environmental factors that
may have predisposed these individuals to the
development of malignant SGTs in our
environment. Also, this surge in malignant lesions
support the need for early assessment of any
persistent salivary gland swelling for an early
diagnosis and treatment of these tumours.
Comparable to previous studies,”” the benign
tumours were found significantly more in younger
patients (3" decade of life, mean age = 36.5+16.2
years) compared to the malignant tumours (5"
decade of life, mean age of 44.5+16.4 years) in this
study. There was female predilection for both the
benign (1.6:1) and malignant (2.1:1) lesions.
However, a male predilection was reported for the
malignant lesions by Lawal et al.” There was a
predilection of the benign tumours for the parotid
gland (24.6%) and a predilection of the malignant
tumours for the palatal minor salivary gland
(16.2%) and the sublingual gland. These findings
are consistent with previous reports.”" This
study suggests that the age and orofacial sites are
useful clinical indicators to suspect either benign
or malignant SGTs.

Pleomorphic adenoma was the most common SGT
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(44.7%) and the most common benign SGT
(81.6%) in this study. Warthin's tumour, basal cell
adenoma, oncocytoma, myoepithelioma, capillary
hemangioma and lymphangioma were rare benign
tumours. The prevalence of the benign SGTs
observed in this study is consistent with findings
in previous studies in Nigeria,”* Africa,” America®
and Europe.” There was a significant association
of pleomorphic adenoma with the females and the
third decade of life, with a mean age of 35.3+14.4
years. In contrast, a slight male preponderance
was reported by Odukoya.” However, previous
studies agreed that parotid gland was the
predominant site of occurrence for pleomorphic
adenoma.5,7,8,12,14,32

Warthin's tumour otherwise known as papillary
cystadenoma lymphomatosum, is reported to be
the second most common benign salivary gland
tumour in the Western literature."” The lesion is
strongly associated with smoking, the male
gender, the parotid gland, and the Caucasian
race."** Its rarity in the black race has also been
documented.””*’ This study showed a predilection
of Warthin's tumour for males, the parotid gland
and older adults (6" decade of life). Also, this study
observed that oncocytoma (2.2%) and basal cell
adenoma (2.2%) were found predominantly in the
parotid gland, with predilection of oncocytoma for
males and older age group (6" decade of life). Basal
cell adenoma had no gender or age predilection.
There was a relatively higher prevalence of the
rare benign salivary gland tumours in this study
compared to previous studies.*””

Adenocystic carcinoma (32.1%) was the overall
second most common salivary gland tumour, and
the most prevalent malignant salivary gland
tumour seen in this study. This pattern of
presentation have been reported in previous
studies.”*'"*** However, some studies in Nigeria,
Brazil, Iran, Europe have documented
mucoepidermoid carcinoma as the most common
malignant salivary gland tumour. **7*** There
was predilection of the lesions for females and the
4" decade of life (mean age= 44.1+13.7 years). The
submandibular gland (6.1%) closely followed by
the palatal minor salivary glands (5.6%) were the
most common sites. Similarly, a predilection of the
lesion for the submandibular gland has been
previously reported by Kolude et al.”’ In contrast,
other studies have reported variable gender, sites
and age predilection of the lesion.
Mucoepidermoid carcinoma (10.6%) was the
second most common malignant salivary gland
tumour with a predilection for the parotid gland
and females, and a mean age of 41.4+19.9 years.

These findings agree with previous studies,™*

although Kolude et al.” reported mucoepidermoid

carcinoma as the most common malignant
salivary gland tumour. Acinic cell carcinoma was
the third most common malignant salivary gland
tumour (8.3%), with predilection for the palatal
minor salivary glands, females and the 5" decade
of life. Similarly, previous study by Okoh et al.”
reported a predilection of the lesion for females
and the 5" decade of life, however there was
parotid gland predilection for the lesions. The
findings above suggest variation in the prevalence
and site of acinic cell carcinoma.
Polymorphouslow grade adenocarcinoma (PLGA)
is reported to be the second most common
malignant salivary gland tumour of the minor
salivary glands, majorly the palatal minor salivary
gland." In this study, PLGA was the fourth most
common malignant salivary gland tumour, with
predilection for the palatal minor salivary glands
(4.5%), comparable with previous report."
Carcinoma ex-pleomorphic adenoma (CEPA), epi-
myoepithelial carcinoma, salivary duct
carcinonma and carcinosarcoma were among the
rare malignant lesions seen in this study. CEPA
accounted for 2.8% of cases, with a predilection
for the males, the fourth decade of life, and the
palate. CEPA were found in slightly older patients
compared to pleomorphic adenoma, which
supports carcinomatous change in long standing
cases of pleomorphicadenoma.”**

CONCLUSION

In conclusion, a low (1.6%) prevalence of salivary
gland tumours was observed among all
neoplasms, while a relatively higher prevalence
(12.1%) was observed among orofacial tumours
in this study. This study suggests that age and
orofacial sites are useful clinical indicators to
suspect either benign or malignant salivary gland
tumours. A surge in the prevalence of malignant
salivary gland lesion was observed in the latter
half of the study period, especially in the parotid
and palatal sites, middle aged and female patients.
This study recommends early histopathologic
assessment of any persistent parotid and palatal
swellings for early diagnosis and treatment of
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