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ORIGINAL ARTICLE
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OBJECTIVE: To document the pattern of salivary gland
neoplasia in Maiduguri, Nigeria.

DESIGN AND SETTING: A retrospective clinical and
histopathological review (January 1987-December 2002)
of cases diagnosed at a tertiary care hospital.
MATERIALS AND METHODS: Information on demo-
graphics, diagnosis and cancer management in the hos-
pital were retrieved from biopsy reports and case notes
of patients.

RESULTS: The palatal (71.9%) and parotid (78.3%) glands
were the most common minor and major salivary glands
involved, with a benign—-malignant ratio of I:l1 and 1.4:1,
respectively.Pleomorphic adenoma (44.3%) was the most
common salivary gland neoplasm recorded. It was com-
monly reported in the third decade (mean 30.4 years)
and among males (M:F, 1.4:1). Ectopic lesions (17.1%)
were reported in the neck, nose and cervical nodes.
Mucoepidermoid carcinoma (10.1%) was the most com-
mon salivary gland malignancy, occurring in the second
and sixth decades; of equal gender distribution and pre-
dominantly in the palate (50%). The squamous cell car-
cinoma (10.9%) and adenoidcystic carcinoma (21.9%)
were the most common malignancies in the major and
minor glands respectively. There was a higher prevalence
of malignancies of the parotid than previously reported
for northern Nigeria (P = 0.036).

CONCLUSION: Pleomorphic adenoma and mucoepi-
dermoid carcinoma were the most commonly reported
benign and malignant neoplasia in this series. The pre-
valence of mucoepidermoid carcinoma contrasts with
reported findings in other African studies.
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Introduction

Geographical variations in the prevalent site and type of
salivary gland tumours have been reported in the
literature (Arotiba, 1996; Kolude et al, 2001; Sousa
and De Sa, 2001; Jansisyanont et al, 2002; Masanja
et al, 2003; Hyam et al, 2004). The commonly involved
sites include the parotid and submandibular glands and
the minor salivary glands of the palate, with the
sublingual gland being the least affected (Kolude et al,
2001; Sousa and De Sa, 2001; Masanja et al, 2003;
Hyam et al, 2004).

The commonly reported benign and malignant neo-
plasms include pleomorphic adenomas, mucoepider-
moid carcinoma, adenoidcystic carcinoma, carcinoma
ex pleomorphic adenoma and adenocarcinoma (Batsa-
kis, 2003). The most commonly reported malignant
neoplasms vary between adenoidcystic carcinoma
(Adekeye and Robertson, 1979; Onyango et al, 1995,
Masanja et al, 2003), mucoepidermoid carcinoma
(Ezeanolue, 1999; Kolude et al/, 2001; Jansisyanont
et al, 2002). Certain risk factors, like radiation exposure,
have been associated with the development of malignant
salivary gland tumours (Beal et al, 2003).

Studies in Nigeria and Africa showed that salivary
gland neoplasia constitute between 2.8 and 10% of all
head and neck malignancies (Arotiba, 1996; Kolude
et al, 2001; Masanja et al, 2003).

Most studies in Africa showed a delay by patients
in reporting to the hospital, with most presenting with
the late stage disease (stage III/IV), whereas early
reporting in developed countries has greatly improved
the survival of patients diagnosed of these tumours
(Arotiba, 1996; Ezeanolue, 1999; Olasoji et al, 1999;
Masanja et al, 2003; Hyam et al, 2004; Kokemueller
et al, 2004). An earlier study of salivary gland
tumours in northern Nigeria decried the poor record
of the natural history of tumours in northern Nigeria
because of the long distances patients had to travel for
treatment and loss of patients to follow up (Adekeye
and Robertson, 1979). A previous study of tumours of
the minor salivary glands (Olasoji et al, 1999) also



reported on the pooled data from two referral centres
in diametrically opposite ends of Nigeria, Ile-Ife
(south-west) and Maiduguri (north-east).

The establishment of the University of Maiduguri
Teaching Hospital (UMTH), Maiduguri in 1986 has
considerably improved the number of patients from the
north-eastern states reporting for treatment. This study
was carried out to document a more representative
pattern of salivary gland neoplasia in the areas served by
the hospital.

Materials and methods

The north-eastern region comprises six states with a
total population of about 11.9 million (as at the 1991
census). Each state has health institutions serving the
various levels of health care. The UMTH, Maiduguri is
the only referral tertiary health institution for histopa-
thology and receives biopsy samples principally from
hospitals in the zone.

The ethical clearance required to access data for the
study was obtained from the Chief Medical Director of
the hospital.

Socio-demographic information and history of
patient management (age, sex, occupation, ethnic
group, history of habits; history of symptoms, dates
of referral and first appointment, pretreatment and
histological tumour, node, metastasis (TNM) staging
of lesion (Carey et al, 2003), clinical and histological
diagnoses, dates of biopsy and dates of biopsy report;
definitive treatments and date of discharge) were
retrieved from pathology records and medical records
of patients histologically diagnosed with reportable
benign and malignant neoplasia of the salivary glands
and extra-salivary gland sites (Fritz et al, 2000) at the
UMTH, Maiduguri for the period between the start
of histopathology services in January 1987 and
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December 2002. This was entered into data entry
forms designed and modified according to the pattern
developed for the BAHNO minimum data set (Wight,
1999).

The information was analysed statistically using
spss 8+ and the staTcaLc® statistical package of EpI
INFO Version 6.0 (1993). The Student’s #-test, Yates
corrected and Fisher’s exact tests were used to compare
mean values and determine areas of significant associ-
ations between nominal variables-like prevalence rate,
duration of symptoms in this study with reported
findings from previous studies. A P-value of 0.05 or
less was considered significant.

Results

General overview

A total of 79 neoplasia were reported over a 16-year
period, of which 44 (55.7%) were benign and 35 (44.3%)
malignant (Table 1). The malignancies constitute 9.4%
of all head and neck cancers.

The malignant-benign ratio, for both major and
minor salivary glands are 1.6:1 and 1:1.1 respectively.
The major salivary glands (58.2%), especially the parotid
gland (45.6%) were the most commonly affected sites.

Types of neoplasia

Pleomorphic adenoma (44.3%) and mucoepidermoid
carcinoma (10.1%) were the commonest tumours repor-
ted.

Site distribution

The major salivary glands were all affected, but the
parotid was the only reported site for malignant
neoplasia (Table 1). The most commonly affected minor
salivary gland site for benign and malignant neoplasia is
the palate (52.9%, 87.5% respectively).

Table 1 Distribution of benign and malignant salivary gland neoplasms by site of occurrence

Major salivary glands

Minor salivary glands

Ectopic Unspecified  Total
Lesion Parotid  Submandibular  Sublingual  Palate Lip sites  Retromolar Tonsils site (%)
Pleomorphic adenoma 14 8 0 7 0 6 0 0 0 35 (44.3)
Monomorphic adenoma 1 0 0 1 0 0 0 1 3 (3.8)
Warthin’s tumour 2 0 0 0 0 0 0 0 2 (2.5)
Cavernous haemangioma 0 0 2 0 0 0 0 0 2 (2.5)
Salivary adenoma 0 0 0 1 0 1 0 0 2 (2.5)
Mucoepidermoid carcinoma 3 0 0 4 1 0 0 0 8 (10.1)
Adenoidcystic carcinoma 0 0 0 7 0 0 0 0 7 (8.9)
Squamous cell carcinoma 5 0 0 0 0 0 0 0 5(6.3)
Acinic cell carcinoma 2 0 0 0 0 0 0 0 2 (2.5)
Terminal duct carcinoma 1 0 0 2 0 0 0 0 3(3.8)
Malignant oncocytoma 1 0 0 0 0 0 0 0 1 (134)
Carcinoma ex pleomorphic 3 0 0 0 0 0 1 0 4 (5.1)

adenoma

Adenocarcinoma 1 0 0 1 0 0 0 0 2 (2.5
Burkitt’s lymphoma 1 0 0 0 0 0 0 0 1(1.3)
Anaplastic carcinoma 1 0 0 0 0 0 0 0 1(1.4)
Unspecified malignant lesion 1 0 0 0 0 0 0 0 1(1.3)
Total (%) 36 (45.6) 8 (10.1) 2 (2.5) 3(29.1) 1(1.3) 6(7.6) 1(1.3) 1(1.3) 1(1.3) 79 (100)
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Benign salivary gland neoplasms

Table 2 Percentage prevalence of common
benign salivary gland neoplasms in different

Pleomorphic  Monomorphic
Location of study adenoma (%) adenoma (%) tumour (%)

Author

Edington and Sheiham (1966) Ibadan, Nigeria 71.2
Onuigbo (1978) Enugu, Nigeria 6.3
Adekeye and Robertson (1979) Kaduna, Nigeria 57
Abiose et al (1990) Ibadan, Nigeria 58.3
Odukoya (1990) Lagos, Nigeria 40.2
Arotiba (1996) Lagos, Nigeria 48.5
Ezeanolue (1999) Enugu, Nigeria 43.9
Olasoji et al (1999)* Maiduguri, Nigeria 32.7
Kolude et al (2001) Ibadan, Nigeria 48.6
Sousa and De Sa (2001) Goa, India 54.8
Onyango et al (1995) Kenya 61.6
Masanja et al (2003) Tanzania 44.4
This study Maiduguri 443

studies in Nigeria
Warthin’s

4Study in minor salivary glands of the palate.

Pleomorphic adenoma, the most common salivary
gland neoplasm, was also recorded in ectopic salivary
gland sites - the nose, neck and cervical lymph nodes.

The lesions of the neck constituted 11.4% of all cases
of pleomorphic adenoma. The other recorded ectopic
sites for pleomorphic adenoma were the nose and
cervical lymph nodes, with each constituting 2.8% of
all cases of pleomorphic adenoma.

Mucoepidermoid carcinoma was the most commonly
reported malignancy, with the palate as the most
commonly affected site (50%).

Age and gender distribution

Salivary gland neoplasms were reported commonly in
the third decade of life (benign and malignant neo-
plasms were reported in the third and sixth decades
respectively) (Figure 1 and Table 4).

Pleomorphic adenoma was commonly reported in the
third decade, with the pooled mean age of occurrence
for all sites being 30.4 years and a pooled male—female
ratio of 1.4:1.

The lesions of the neck were commonly reported in
the second and third decades, with a mean age of
occurrence of 21 years and a male—female ratio of 1:3.

Mucoepidermoid carcinoma was commonly reported
in the second and sixth decades, with a pooled mean age
of occurrence of 31.4 + 15.7 years and an equal gender
distribution (M:F, 1:1). The sites commonly affected
include the parotid, and the minor glands in the palate
and lip. The parotid gland is affected in 37.5% of the
cases of the neoplasm diagnosed at this hospital and it
was reported only in males, with a mean age of
occurrence of 38.3 £ 20.8 years (range: 15-85). The
palatal lesion was reported in the 18-55 years age
bracket, with a mean age of occurrence of
26.3 £ 10.9 years and a male—female ratio of 1:3.

Duration of symptoms

The mean duration of symptoms for all malignant
neoplasia was 72.4 + 95.9 months with a range of 12—
240 (Table 5).
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Discussion

General overview

The proportion of salivary gland malignancies relative
to head and neck cancers (9.4%), in this study,
approximates the 7.6% reported for major salivary
glands in Lagos, but higher than the 3.8% reported for
Ibadan (Nwawolo et al, 2001; Kolude et al, 2001; Otoh
et al, 2004).

Benign neoplasia constituted 47.2% of parotid neo-
plasia. This is lower than the (54-80%) reports in
previous studies worldwide (Adekeye and Robertson,
1979; Onyango et al, 1995; Kolude et al, 2001; Astor
et al, 2002; Masanja et al, 2003) (Table 2).

Benign neoplasia

The prevalence of pleomorphic adenoma reported in
this study is consistent with previously reported studies
worldwide

Fourteen cases of pleomorphic adenoma were repor-
ted in the parotid gland, representing 38.9% of tumours
occurring in this site. This figure is similar to findings in
Kenya but lower than previously reported in Nigeria
and Tanzania (Adekeye and Robertson, 1979; Abiose
et al, 1990; Onyango et al, 1995; Arotiba, 1996; Mas-
anja et al, 2003). The lower prevalence in this study than
observed in previous studies in Kaduna and Lagos could
be because these hospitals were the sole referral centres
for maxillofacial surgery in the north- and south-west
zones of Nigeria respectively up till the late-1980s.
Similarly, the long distances (10—15 h by road) which
the patients from the north-east had to travel to Kaduna
could have affected the number of cases seen at the
hospital.

The observed higher prevalence in males (M:F ratio,
3:1) agrees with the reported findings in Nigeria
(Edington and Sheiham 1966; Adekeye and Robertson,
1979; Arotiba, 1996) but contrasts with the reported
predominance in females in Brazil (Alves et al, 2002).

The palate was the only minor salivary gland site
recorded for pleomorphic adenoma. The seven cases



Acinic cell
carcinoma (% )

Carcinoma ex pleomorphic
adenoma (% )

5.4

Adenocarcinoma
(%)
12.8
13.5
4.5
2.7

Malignant salivary gland neoplasms

3.8

carcinoma (%)
5.1
3.5
6.1
12.2
26.9
7.4
6.8

Squamous cell

5.1
13.9
7.1
11.4
17.3
11.9
8.1
12.6
24.8
40
9.6

Adenoidcystic
carcinoma (% )

1.7
7.0
12.5
13.1
12.2
7.7
14
17.7
3.1
9.8
10.9

30

Mucoepidermoid
carcinoma (%)

Location of study
Maiduguri, Nigeria
Ibadan, Nigeria
Goa, India
Hannover, Germany
Sydney, Australia
Maiduguri, Nigeria

Ibadan, Nigeria
Kenya

Kaduna, Nigeria
Ibadan, Nigeria

Lagos, Nigeria
Enugu, Nigeria

Tanzania

Table 3 Relative proportion of different malignancies to salivary gland neoplasms in different studies in Nigeria

Adekeye and Robertson (1979)
Abiose et al (1990)
#Study in minor salivary glands.

Edington and Sheiham (1966)
Arotiba (1996)

Kokemueller et al (2004)
Hyam et al (2004)*

Sousa and De Sa (2001)
This study

Onyango et al (1995)
Masanja et al (2003)

Ezeanolue (1999)
Olasoji et al (1999)*
Kolude et al (2001)

Author
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Neoplasms

Age groups Benign Malignant
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Table 5 Duration of symptoms for salivary gland neoplasms in
University of Maiduguri Teaching Hospital (UMTH)

Duration of symptoms

Neoplasms in months ( £s.d.)
Overall malignancies (n = 5) 72.2 (£95.9)
Squamous cell carcinoma 37.0
Mucoepidermoid carcinoma 36.0

Terminal duct carcinoma 240.0
Carcinoma ex pleomorphic adenoma 12.0

Age distribution of neoplasms
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Figure 1 Age distribution of salivary gland neoplasms

reported constitute 30.4% of all neoplasms of the palate,
is as reported for northern Nigeria; but is much lower
than reported in studies in other parts of Nigeria
(Edington and Sheiham, 1966; Adekeye and Robertson,
1979; Abiose et al, 1990; Ezeanolue, 1999). This differ-
ence could possibly be associated with dietary practices
that are common to both southern zones but uncommon
in northern Nigeria. Cassava (tapioca) is the base for
most meals in southern Nigeria while grains, like millet
and guinea corn, form the base for meals in northern
Nigeria, but there is no International Agency for
Research of Cancers (IARC) report of its role in
carcinogenesis. There is a need for further research into
this possibility.

Palatal pleomorphic adenoma also constitutes 20% of
all salivary gland pleomorphic adenoma. This value
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approximates recent findings in Tanzania, but varies
with other previously reported studies (Adekeye and
Robertson, 1979; Odukoya, 1990; Onyango et al, 1995;
Cwalina et al, 2002; Masanja et al, 2003).

Pleomorphic adenoma was also recorded in ectopic
salivary gland sites, such as the neck, nose and cervical
lymph nodes. This agrees with the findings by Nardone
et al (2002), Tanigaki et al (2002) and Noda et al
(2002). Other reported ectopic sites of pleomorphic
adenoma in Nigeria were the lacrimal gland, the
nasolacrimal duct and external nose (Ezeanolue, 1999;
Kolude ef al, 2001).

Three cases of monomorphic adenoma were recorded,
constituting 3.8% of all salivary gland lesions. This
compares with the previously reported findings in
Nigeria and Tanzania, but lower than the 6.9% reported
for Kenya (Onyango et al, 1995; Kolude et al, 2001;
Masanja et al, 2003).

Warthin’s tumour (adenolymphoma) was reported
only in the parotid gland and constitutes 2.5% of all
salivary gland lesions. This is significantly higher than
the findings of 0.4-1.9% previously reported in Nigeria
and Tanzania (Olasoji et al, 1999; Kolude et al, 2001;
Masanja et al, 2003). The relatively higher figure than in
the study by Olasoji ez al (1999) could be as a result of
the pooled figures from studies in Ile-Ife (south-west)
and Maiduguri (north-east). Its relative percentage
occurrence in the parotid gland agrees with the findings
of Batsakis & Regezi (Sawyer et al, 1985).

Malignant neoplasia

The reported percentage occurrence of malignancies in
the parotid gland in this study is higher than the
29.7% (P = 0.036) previously reported by Adekeye and
Robertson (1979); but lower than the 56.3% (P = 0.84)
and 84.2% (P = 0.029) reported for Ibadan and Enugu
respectively (Abiose et al, 1990; Ezeanolue, 1999). The
higher percentage occurrence of malignant neoplasms in
the parotid gland in this study than previously reported
for northern Nigeria could be attributed to the increased
reporting of these neoplasms from the area. The 40%
occurrence of malignancies in under 40 year olds is
higher than reported for some African and Western
countries (Onyango et al, 1995; Masanja et al, 2003;
Hyam et al, 2004).

The prevalence of mucoepidermoid carcinoma in this
study agrees with previously reported findings in
Nigeria, but contrasts with the findings in East Africa
that reported a prevalence of adenoidcystic carcinoma
(Onyango et al, 1995; Kolude et al, 2001; Masanja et al,
2003) (Table 3). A recent study, to establish a relation-
ship between radiation exposure and salivary gland
tumours, suggested an increased risk for developing
malignant (vs benign) salivary gland tumour after
radiation exposure, with the mucoepidermoid carci-
noma being the most implicated malignancy (Beal et al,
2003). There is the need for a similar study in Nigeria.

Adenoidcystic carcinoma constitutes 9.6% of the total
salivary gland neoplasms. This is lower than the
previously reported findings in northern Nigeria and
East Africa (Adekeye and Robertson, 1979; Onyango
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et al, 1995; Masanja et al, 2003), but agrees with the
10%, 11.4% reported by van der Wal et a/ (2002) and
Arotiba (1996) respectively.

The mean age of occurrence is slightly higher than the
reported findings of 43.3 years by Arotiba (1996), lower
than the 54.3 years previously reported by van der Wal
et al (2002) and higher than the finding of 35 years by
Adekeye and Robertson (1979). The predominance in
males agrees with the findings in Tanzania, although a
higher occurrence in females was reported in Kenya
(Onyango et al, 1995; Masanja et al, 2003).

The palate is the only site affected. The non-involve-
ment of the submandibular gland agrees with the
reported findings of Adekeye and Robertson (1979),
but contrasts with the findings of Arotiba (1996) who
reported a predominance of the neoplasm in the
submandibular gland. The reported prevalent sites in
Kenya and Tanzania are the palatine and the parotid
glands, respectively (Onyango et al, 1995; Masanja et al,
2003).

Squamous cell carcinoma is the most common malig-
nancy of the major salivary glands (26.3%) and consti-
tutes 6.8% of the total salivary gland neoplasia. This
approximates the recent finding in south-west Nigeria,
but varies with other previously reported findings in
Nigeria (Ezeanolue, 1999; Kolude et al, 2001). It was not
reported in studies in East Africa (Onyango et al, 1995;
Masanja et al, 2003). Squamous cell carcinoma also
constitutes 14.3% of all malignant salivary gland neo-
plasms. This is higher (P > 0.05) than previously repor-
ted for northern Nigeria (Adekeye and Robertson, 1979).

The higher occurrence in males agrees with the
reported findings in south-west Nigeria, but contrasts
with the reported higher occurrence in females in
northern Nigeria (Adekeye and Robertson, 1979; Abi-
ose et al, 1990; Arotiba, 1996).

Site distribution. duration of symptoms
The mean duration of symptoms for malignant neo-
plasms was 72.4 + 95.9 months.

Conclusions

Pleomorphic adenoma and mucoepidermoid carcinoma
were the most commonly reported benign and malignant
neoplasia in this series. The prevalence of mucoepider-
moid carcinoma contrasts with reported findings in
other African studies.
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