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Abstract
Aim: To evaluate the salivary gland tumours at a tertiary care centre in Bihar region. Methods:
A retrospective study was conducted in the Department of ENT, Darbhanga Medical College
& Hospital, Darbhanga, Bihar, India, for 1 year, 60 biopsied salivary gland specimens received
at the Department of Histopathology 60 histologically diagnosed as SGTs formed the focus of
this study. Corresponding slides were also retrieved and, where necessary, new sections were
made from the corresponding paraffin-embedded tissue blocks. Results: A total of 24000
surgical specimens were received in the Department of Pathology during this study period. Of
these, 4100 specimens were neoplastic. SGTs accounted for 60 cases, constituting 0.25% of all
surgical specimens and 1.46% of all neoplasms received. The age range of patients was 2-77
years, with a mean age of 40.63 ± 15.87 years. The mean ages for benign and malignant SGTs
were 36.75 ± 14.55 and 42.87 ± 20.32 years, respectively. The peak incidence for the benign
and the malignant tumors were in the 3rd and 6th decades, respectively. The anatomical
distributions of the tumors include parotid gland (60%), submandibular gland (14%) and minor
salivary glands (26%). The palate, buccal mucosa, tongue, lip, retro molar mucosa and neck
were the anatomical sites of the minor SGTs in this study, with the palate accounting for 80%
of the cases. 55 percent of these tumors were benign, with pleomorphic adenoma accounting
for 72.73% of them. The most common malignant tumors in this study were adenoid cystic
carcinoma, mucoepidermoid carcinoma and acinic cell carcinoma, accounting for 25.93%,
18.52% and 14.81% of all malignant tumors seen. Few cases of squamous cell, basal cell,
salivary duct and small cell carcinomas, sialoblastoma, hemangiopericytoma, myxoid
liposarcoma and polymorphous low-grade adenocarcinoma were also seen. Conclusion: We
found the peak incidences of benign and malignant tumors were in the 3rd and 6th decades,
respectively. Pleomorphic adenoma and adenoid cystic carcinoma were the most common
benign and malignant SGTs in our study populace.
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Introduction
Salivary gland tissues are diffusely
distributed in the upper aero digestive tract.
The parotid, submandibular, and sublingual
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glands are the major salivary glands. Minor
salivary glands are present in many sites,
such as the lips, gingiva, cheek, palate,
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tongue, oropharynx, paranasal sinuses, and
parapharyngeal space. Salivary gland
tumors are relatively uncommon lesions
accounting for 3–6% of all head and neck
neoplasms[1]. The global incidence of
these tumors is 0.4–13.5 per 100,000
persons annually[2]. These neoplasms
composed heterogeneous groups of tumors
with variable histological pictures. The site,
patient age, and sex distributions of
different types of salivary gland neoplasms
vary with race and geographic location. The
incidence of these tumors is different in
between geographic areas and ethnic
groups[3]. A variety of tumors can develop
in the salivary glands. Currently recognized
10 subtypes of benign and 20 subtypes of
malignant salivary gland tumors (SGT)[4].
However, SGT are rare, representing less
than 3% all head and neck tumors.5 The
majority of SGT are benign, with
pleomorphic adenoma (PA) the most
common. Among malignant tumors,
mucoepidermoid carcinoma (MEC) and
cystic adenoid carcinoma (ACC) are more
common[5].
Epidemiological
studies
across the world have shown differences in
the incidence and distributions of SGT,
with diverse demographic results in
different regions[6-7]. However, there are
few studies about the incidence in the
Brazilian
population,
especially
considering its geographical size[8-9].
Materials and Methods
A retrospective study was conducted in the
Department of ENT, Darbhanga Medical
College & Hospital, Darbhanga, Bihar,
India, for 1 year, after taking the approval
of the protocol review committee and
institutional ethics committee. 60 biopsied
salivary gland specimens received at the
Department
of
Histopathology
60
histologically diagnosed as SGTs formed
the focus of this study.
Corresponding slides were also retrieved and,
where necessary, new sections were made
from the corresponding paraffin-embedded
tissue blocks. These sections were later
stained with hematoxylin and eosin stains.
Prakash et al.

Special stains
necessary.
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were

applied where

These SGTs were classified in accordance
with the 2005 World Health Organization
(WHO) Histological Classification of
Salivary Gland Tumours[10], and their
frequency distribution were analyzed using
SPSS version22.0 (Microsoft Corporation,
Chicago, 2007) and presented in tables.
Cases with recurrence, unknown origin and
uncertain histological diagnosis were
excluded from this study. Specimens in
which the corresponding slides or tissue
blocks could not be retrieved were also
excluded from the study.
Results
A total of 24000 surgical specimens were
received in the Department of Pathology
during this study period. Of these, 4100
specimens were neoplastic. SGTs accounted
for 60 cases, constituting 0.25% of all
surgical specimens and 1.46% of all
neoplasms received. The age range of
patients was 2-77 years, with a mean age
of 40.63 ± 15.87 years. The mean ages for
benign and malignant SGTs were 36.75 ±
14.55 and 42.87 ± 20.32 years,
respectively. The peak incidence for the
benign and the malignant tumors were in the
3rd and 6th decades, respectively. The age
distribution of SGTs is shown in Table 1. The
age range and mean age of various SGTs is
also shown in Table 2. Forty-four percent of
the cases occurred in males, giving an M:F
ratio of 1:1.5 for all SGTs. The anatomical
distributions of the tumors include parotid
gland (60%), submandibular gland (14%)
and minor salivary glands (26%). The
palate, buccal mucosa, tongue, lip,
retromolar mucosa and neck were the
anatomical sites of the minor SGTs in this
study, with the palate accounting for 80% of
the cases. The benign-malignancy ratio for
the parotid, minor salivary gland and the
submandibular tumors were 1.3:3, 1.9:3
and 4.6:3, respectively. 55 percent of these
tumors were benign, with pleomorphic
adeoma accounting for 72.73% of them.
Other benign tumors seen in this study were
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basal cell adenoma, adenolymphoma
(Warthin’s tumor), capillary hemangioma,
myoepithelioma and fibrolipoma. The most
common malignant tumors in this study
were
adenoid
cystic
carcinoma,
mucoepidermoid carcinoma and acinic cell
carcinoma, accounting for 25.93%, 18.52%

and 14.81% of all malignant tumors seen.
Few cases of squamous cell, basal cell,
salivary duct and small cell carcinomas,
sialoblastoma,
hemangiopericytoma,
myxoid liposarcoma and polymorphous
low-grade adenocarcinoma were also seen.

Table 1: Distribution of salivary gland tumours with age
Age in years

Tumor
types

Belo 10w 10 20

Benign
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Pleomorphic adenoma 1
Basal cell adenoma
Capillary hemangioma
Adenolymphoma
Myoepithelioma
Fibrolipoma

2030

3040

40
50

10

4

5
1
1

1

1

2

1

1

1
1
1
1

Malignant
Adenoid cystic
carcinoma

Total

50- 60- Ab
60 70 ov
e
70
3
1
24
2
4
2
1
1
1
1
2
1
7

2
Mucoepidermoid
carcinoma

1

5
4

Acinic cell carcinoma
Basal cell
adenocarcinoma
Carcinoma expleomorphic adenoma
Carcinosarcoma
Hemangiopericytoma
Myxoid liposarcoma
Polymorphous
lowadenocarcinoma
Salivary duct carcinoma
Sialoblastoma
Squamous cell carcinoma
Small cell carcinoma
Total

1

1

2
1

1

1

1
1

grade

1

1
1

1
1
1
2

1

1

1

1

2

5

1
16

8

11

13

4

1

1
1

1

1
60

Table 2: Age range, mean age and standard deviation of SGTS
Histological type/group
Age range (years)
Mean age
Standard deviation
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Pleomorphic adenoma
Basal cell adenoma
Capillary hemangioma
Adenoid cystic carcinoma
Mucoepidermoid carcinoma
Acinic cell carcinoma
Polymorphous low-grade
adenocarcinoma
Squamous cell carcinoma
All salivary tumors
Benign SGT
Malignant SGT

Gender
Male
Female
Total

12-65
13-53
5-48
22-72
13-71
29-62
9-25

36.8
41.4
26.1
48.9
32.8
51.2
21.9

15.3
21.3
19.7
14.5
25.1
8.8
6.9

62-76
2-77
5-69
1-73

71.8
40.3
28.3
50.2

8.6
16.8
14.7
15.6

Table 3: gender distribution of tumours
Benign
Malignant
13
11
20
16
33
27

Discussion
In this study, SGTs accounted for 1.46% of
all neoplasm seen at the histopathology unit
of the UBTH. This is similar to the findings
by Ochicha et al.[11] in Kano, northern
Nigeria, but lower than the 2% reported in
the western population[10]. This difference
may be explained by the poor healthseeking behaviors of our populace. Also,
there may be slight variations in the
geographical distributions of various
neoplasms. Our findings are also
remarkably lower than the report from the
Canadian Eskimos where SGTs accounted
for a quarter of all malignant tumors seen in
their population[12]. Th e age of patients
seen in this study ranged from 2 to 77 years.
This parallels the reports from Ochicha et
al. in Kano, Nigeria (13-65 years)[11],
Bahra et al. in Kenya (8-80 year)[13] and
Thomas et al. in Malawi (1-75 years)[14].
Our findings are however at variance with
reports in the western literature, where
SGTs occurred over a wider age group with
a peak age reported in the 7th and 8th
decades[10]. It can therefore be implied that
there are relatively more elderly patients
with SGTs in the western population.
The fewer number of elderly patients seen
in African studies may be ascribed to its
Prakash et al.
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24
36
60

lower life expectancy. The peak for benign
and malignant SGTs was observed in the
3rd and 6th decades, respectively.
Similarly, Otoh et al. in Maiduguri
(Nigeria)[15], Silas et al. in Jos
(Nigeria)[16] and Chatterge et al. in
Asia[17] reported a peak incidence in the
3rd decade for benign SGTs. In Ibadan
(Nigeria)[18] and in South Africa[19], a
peak incidence for benign tumors was
reported in the 4th decade. On the contrary,
the peak incidence in the 5th decade was
reported among Caucasians for benign
SGTs[10]. Abiose et al. in Ibadan
(Nigeria)[18], Van heerden in South
Africa[19], Vulhulu in Uganda[20] and
Chatterge in Asia[17] reported a peak for
malignant tumors, a decade lower than our
observation. On the contrary, studies has
shown that the peak incidence for
malignant tumors among Caucasians
occurred in the 7th and 8th decades[10].
The mean age of presentation for benign
and malignant tumors in our study were
37.03 and 49.10, respectively, which is
comparable to other African reports with a
mean age range of 25-45 and 45-55 years,
respectively, for the benign and malignant
tumors[18,19]. Comparatively, reports
from Europe and the US show that the mean
age for benign and malignant SGTs are
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either a decade or two later than the
observations from African studies[10].
This difference may be attributed to our low
life expectancy and probable genetic or
environmental factors that are unique to the
African population. There were more
females than males with SGTs in this study
population, which is similar to the previous
studies performed in Enugu (Nigeria)[21],
Uganda[20], Zimbabwe[22], Kenya[23]
and the UK.[24] Equal gender distribution
was reported in India[17], Parkistan[25],
Brazil[26] and in another study in Ibadan
(Nigeria)[18], while in Tanzania a male
dominance was reported[27]. There was no
significant association between the gender
of our patients and the histological type of
SGT. Apart from the sublingual gland that
was not involved, all other major salivary
glands were affected. The percentage
distributions were 60%, 14% and 26% and
for the parotid, submandibular and minor
salivary glands, respectively. Our finding is
slightly similar to the 1:1:1 ratio reported in
Uganda[20] and the 2:1:1 ratio reported in
Kano (Nigeria).11 On the contrary, salivary
neoplasm follows a distribution ratio of
100:10:10 in Europe and the US.[4] The
low prevalence of sublingual tumors, as
seen in this study, is similar to its general
global low incidence[20]. The incidence of
parotid tumor in our report (57%) is
comparable to the 60% reported by
Ezeanolue et al. in Enugu (Nigeria) and
Moatemri et al. in Tunisia[21,28]. Our
review is however intermediate between the
32% and 49% reported in other African
series and the 71% and 80% reported in
Asia, South America, Europe and the
US[11,15,17,20,27,29,30].
The palate was the most common site
affected among the minor salivary glands,
accounting for 20% of all SGTs and 80% of
minor SGTs. This is comparable to the
reports by Ochich et al. in Kano (Nigeria),
Thomas et al. in Malawi and Massanja et al.
in Tanzania, where palatine tumors
accounted for 15%, 18.9% and 24%,
respectively, of all SGTs[11,14,27]. This is
however at variance with the findings in
Prakash et al.
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Europe where palatine tumors accounted
for 3.8-7.5% of SGTs[31]. Our present data
show a high prevalence of benign tumors,
giving an approximate benign–malignancy
ratio of 1.5:1, which is similar to the
findings in China and the UK[32]. This is
however intermediate between the 1:1 ratio
reported in Ibadan (Nigeria), Kano
(Nigeria), Kenya, Tanzania and Uganda
and 3-4:1 ratio reported in Zimbabwe and
Pakistan[22,23,27].This may be attributed
to the differences in methodologies and
inclusion criteria used in the different
studies. Pleomorphic adenoma was the
most common SGT in our study,
accounting for 72.73% of all benign cases
and 40% of all cases. A mean age of 37.1
years was reported in our study for
pleomorphic adenoma, which is similar to
the mean age of 31 years reported by
Odukoye et al. in Lagos (Nigeria), but about
a decade lower than the mean age reported
among the European population[33]. This
difference may also be explained by the low
life expectancy of the study population,
which was 51.9 years as in 2011[34]. It has
been generally observed that Warthin’s
tumor is very rare in African
series[11,13,19,22,23,27]. This is evident
in our study, as only a single case was found
in our 20-year audit of SGTs. However, in
India, China, Europe and America,
Warthin’s was reported as the second most
common benign SGT[32,35]. It has earlier
been adduced that there is a strong
association between cigarette smoking and
the incidence of Warthin’s tumor; the
relatively lower rate of smoking as
compared with the Asian and Western
populations may partly explain this
difference in incidence[36]. Considering
only the malignant tumors, adenoid cystic
carcinoma was the most common condition
in this sample (25.93%%), followed by
mucoepidermoid carcinoma (18.52%). As
in our study, some reports have suggested
that adenoid cystic carcinoma is the most
common malignant SGT[20,22,23,,27,32].
Other researchers have however reported
that mucoepidermoid carcinoma is the most
common
malignant
SGT[11,35,37].
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However, there is no doubt in the literature
that either mucoepidermoid or adenoid
cystic carcinoma has remained the most
common malignant SGT globally. A
changing pattern in the incidence of these
two tumors was observed in our study.
Mucoepidermoid carcinoma was the
predominant malignant tumor in the first
decade of our study, with the second
malignant SGT accounted for by adenoid
cystic carcinoma. A relatively sharp rise in
the incidence of adenoid cystic carcinoma
was observed in the second decade of this
study, with adenoid cystic carcinoma
becoming the most common malignant
SGT. This finding of a changing pattern in
the occurrence of these malignant SGTs in
our environment calls for further research.
Acinic cell carcinoma was the 3rd most
common malignant SGT in this study,
accounting for 6.67% of all SGTs and
14.81% of malignant SGTs, and having a
female to male ratio of 5:1. Our finding was
comparable to the report from Eveson et al.,
where acinic cell carcinoma showed a
female predominance and accounted for
17% of malignant SGTs The rarity of
polymorphous low-grade adenocarcinoma,
carcinosarcoma, small cell carcinoma,
salivary duct carcinoma, sialoblastoma,
myxoid
liposarcoma,
capillary
hemangioma and fibrolipoma in our study
is comparable to their general global low
incidence[10].
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6.
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Conclusion
We found the peak incidences of benign
and malignant tumors were in the 3rd and
6th decades, respectively. Pleomorphic
adenoma and adenoid cystic carcinoma
were the most common benign and
malignant SGTs in our study populace.

9.

Reference:
1.

2.

Ansari M.H. “Salivary gland tumors
in an Iranian population: a
retrospective study of 130 cases,”
Journal of Oral and Maxillofacial
Surgery.2007; (65) 11: 2187–2194.
Ma’aita J.K., Kaisi A., Al-Tamimi S.
and Wraikat A, “Salivary gland

Prakash et al.

10.

ISSN: 0975-1556

tumors in Jordan: a retrospective
study of 221 patients,” Croatian
Medical Journal.1999; 40(4): 539–
542.
Jaber M.A. “Intraoral minor salivary
gland tumors: a review of 75 cases in
a Libyan population,” International
Journal of Oral and Maxillofacial
Surgery.2006; 35(2):150–154.
Sentani K, Ogawa I, Ozasa K,
Sadakane A, Utada M, Tsuya T.
Characteristics of 5015 Salivary
Gland Neoplasms Registered in the
Hiroshima Tumor Tissue Registry
over a Period of 39 Years. J Clin Med.
2019; 8:566.
Ito FA, Ito K, Vargas PA, de Almeida
OP, Lopes MA. Salivary gland
tumors in a Brazilian population: a
retrospective study of 496 cases. Int J
Oral Maxillofac Surg. 2005; 34:5336.
Gao M, Hao Y, Huang MX, Ma DQ,
Chen Y, Luo HY, et al. Salivary gland
tumours in a northern Chinese
population: a 50-year retrospective
study of 7190 cases. Int J Oral
Maxillofac Surg. 2017; 46:343-9.
Saghravanian N, Ghazi N, Saba M.
Clinicopathologic evaluation of
salivary gland neoplasms: a 38-year
retrospective study in Iran. Ann
Diagn Pathol. 2013; 17:522-5.
Fonseca FP, Carvalho Mde V, de
Almeida OP, Rangel AL, Takizawa
MC,
Bueno
AG,
et
al.
Clinicopathologic analysis of 493
cases of salivary gland tumors in a
Southern Brazilian population. Oral
Surg Oral Med Oral Pathol Oral
Radiol. 2012; 114:230-9.
Morais M de L, Azevedo PR,
Carvalho CH, Medeiros L, Lajus T,
Costa A de L. Clinicopathological
study of salivary gland tumors: an
assessment of 303 patients. Cad
Saude Publica. 2011; 27:1035-40
Eveson JW, Auclair P, Gnepp DR,
El-Naggar AK. Tumours of the
salivary glands: Introduction. In:
Barnes L, Eveson JW, Reichat P,

International Journal of Pharmaceutical and Clinical Research

19

International Journal of Pharmaceutical and Clinical Research

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sidranksky D, editors. Pathology and
genetics of head and neck tumours.
Lyon; 2005. p. 212.
Hildes JA, Schaefer O. The changing
picture of neoplastic disease in the
western and cenral Canadian Actic
(1950-1980). Can Med Assoc J 1984;
130:25-32.
Ochicha O, Salami S, Mohammed A,
Atanda A. A histopathologic study of
salivary gland tumours in Kano,
northern Nigeria. Indian J Pathol
Microbiol 2009; 52:473-6.
Bahra J, Butt F, Dimba E, Macigo F.
Patterns of salivary tumours at a
university teaching hospital in Kenya.
Open J Stomatol 2012; 2:280-5.
Thomas KM, Hutt MR, Borgstein J.
Salivary gland tumours in malawi.
Cancer 1980; 46:2328-34.
Otoh EC, Johnson NW, Olasoji H,
Danfillo IS, Adeleke OA. Salivary
gland neoplasms in Maiduguri, northeastern Nigeria. Oral Dis 2005;
11:386-91.
Silas OA, Echejoh GO, Menesseh
AN, Mandong BM, Otoh EC.
Desccriptive pattern of salivary gland
tumours in jos university teaching
hospital: A 10-year retrospective
stude. Ann Afr Med 2009; 8:199-202.
Chattergee MT, Panda PK. A
pathological study of benign and
malignant tumours of salivary glands.
MJAFI 2000; 56:282-6.
Abiose BO, Oyejide O, Ogunniyi J.
Salivary gland tumours in Ibadan,
Nigeria: A study of 295 cases. Afr J
Med Sci 1990; 19:195-9.
Van Heerden WF, Raubenheimer EJ.
Intraoral salivary gland neoplasm: A
retrospectivestudy of 70 cases in an
African population. Oral Surg Oral
Med Oral Pathol 1991; 71:579-82.
Vuhahula EA. Salivary gland tumors
in Uganda: Clinical pathological
study. Afr Health Sci 2004; 4:15-23.
Kasangaki A, Kamulegeye A.
Neoplasms of the salivary glands: A
descriptive retrospective study of 142

Prakash et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

ISSN: 0975-1556

cases-Mulago Hospital Uganda. J
Contemp Dent Pract 2004; 5:16-27.
Chidzonga MM, Lopez Perez VM,
Portilla Alvarez AL. Salivary gland
tumours in Zimbabwe: Report of 282
cases. Int J Oral Maxillofac Surg
1995; 24:293-7.
Onyango JF, Awange DO, Muthamia
JM, Muga BI. Salivary gland tumours
in Kenya. East Afr Med J 1992;
69:525-30.
Jones AV, Craig GT, Speight PM,
Franklin CD. The range and
demographics of salivary gland
tumours diagnosed in a UK
population. Oral Oncol 2008; 44:40717
Shaikh AM, Kehar SI, Tariq N.
Spectrum of salivary gland lesions
and frequency of adenoid cystic
carcinoma in salivary glands and
extra salivary sites. Pak J Otolaryngol
2010; 26:37-9.
Ito FA, Ito K, Vargas PA, de Almeida
OP, Lopes MA. Salivary gland
tumours in a Brazilian population. A
retrospective study of 496 cases. Int J
Oral Maxillofac Surg 2005; 34:533-6.
Massanja MI, Kalvanyama BM,
Simon EN. Salivary gland tumurs in
Tanzania. East Afr Med J 2003;
80:429-34.
Moatemri R, Belajouza H, Farroukh
U, Ommezzine M, Slama A, Ayachi
S, et al. Epidemiological profile of
salivary glands tumors in a Tunisian
teaching hospital. Rev Stomatol Chir
Maxillofac 2008; 109:148-52.
Vargas PA, Gerhard R, Araújo Filho
VJ, de Castro IV. Salivary gland
tumors in a Brazilian population: A
retrospective study of 124 cases. Rev
Hosp Clin 2002; 57:271-6.
Arotiba
GT.
Salivary
gland
neoplasms in Lagos. East Afr Med J
1996; 72:560-3.
Sharkey FE. Systematic evaluation of
World
Health
Organization
Classification of salivary gland
tumors. A clinicopathologic study of

International Journal of Pharmaceutical and Clinical Research

20

International Journal of Pharmaceutical and Clinical Research

32.

33.

34.

366 cases. Am J Clin Pathol 1977;
67:272-8.
Tian Z, Li L, Wang L, Hu Y, Li J.
Salivary gland neoplasms in oral and
maxillofacial regions: A 23-year
retrospective study of 6982 cases in
an eastern Chinese population. Int J
Oral Maxillofac Surg 2010; 39:23542.
Odukoya O. Pleomorphic adenoma of
the salivary glands in Lagos, Nigeria:
Clinicopathological analysis of 45
cases. Cent Afr J Med 1990; 36:2516.
African Development Bank Group
Report on Federal Republic of

Prakash et al.

35.

36.

37.

ISSN: 0975-1556

Nigeria, Country Strategy Paper
2013-2017. Published on January
2013.
Rajesh SL, Arum KK, Gayatri DP,
Sharmila L, Kaushik D. Pattern of
Salivary gland tumours in Manipuur,
India: A 10-year study. South Asian J
Cancer 2013; 2:250-3.
Pinkston JA, Cole P. Cigarette
smoking and Warthin’s tumour. Am J
Epidemiol 1996; 144:183-7.
Pinkston JA, Cole P. Incidence rates
of salivary gland tumours: Results
from a population-based study.
Otolaryngol Head Neck Surg 1999;
120:834-40.

International Journal of Pharmaceutical and Clinical Research

21

