ORAL REHABILITATION AND DENTISTRY

Oral
Rehabilitation
and Dentistry

Available online at www.sciencerepository.org

Research Article

A Prospective Study on Odontogenic Tumors Among Patients Attending
Muhimbili National Hospital, Dar Es Salaam, Tanzania

Samwel Mwalutambi?, Karpal Singh Sohal?", Elison NM Simon? and Sira Stanslaus Owibingire?

!Department of Dental Services, Muhimbili National Hospital, Dar es Salaam, Tanzania
2Department of Oral and Maxillofacial Surgery, Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania

ARTICLEINFO

Article history:
Received: 25 April, 2020
Accepted: 27 May, 2020
Published: 10 June, 2020
Keywords:

Odontogenic tumors
occurrence

Tanzania

ABSTRACT

Introduction: Odontogenic tumors which may be benign or malignant, constitute a group of heterogeneous
lesions that are derived from the tooth-producing tissues or their remnants that are entrapped either within
the jawbones or into the adjacent soft tissues. Aim of the study was to determine the pattern of occurrence
and clinicopathological presentation of odontogenic tumors among patients attending the oral and
maxillofacial unit at Muhimbili National Hospital (MNH), Dar es Salaam, Tanzania using 2005 WHO
classification.

Material and Methods: This was a cross-sectional hospital-based study that included patients with oral
and maxillofacial tumors. Patients’ information was gathered using a structured questionnaire. Clinical and
histological examination was done, and the findings were recorded in a specially designed form. Data was
processed and analyzed using Statistical Package for Social Sciences (SPSS) version 19.

Results: A total of 102 patients with histological diagnosis of odontogenic tumors comprising 52 (51%)
males and 50 (49%) females, were included in this study. The mean age of the patients was 34.07 + 14.8
SD years and the most affected age group was 20-29 years. Majority 76 (74.5%) of the patients had
odontogenic tumors comprised of odontogenic epithelium with mature fibrous stroma without odontogenic
ectomesenchyme. Ameloblastoma was the most (65.7%) common odontogenic tumor followed by
odontogenic myxoma/myxofibroma (5.9%) and Keratocystic Odontogenic Tumor (5.9%).

Conclusion: Generally, the sociodemographic distribution and frequency of occurrence, of odontogenic
tumors seen in this study is similar to that reported in other African and Asian studies but differed with
American and European studies. Ameloblastoma was the most common odontogenic tumor with a high
propensity for the mandible compared to the maxilla.

© 2020 Karpal Singh Sohal. Hosting by Science Repository.

Introduction

and elsewhere in Africa, they accounted for 10% to 14% of all orofacial
tumors [3, 4]. Their prevalence was less than 5% in Brazil, China and

Odontogenic tumors and tumor-like lesions constitute a group of
heterogeneous diseases that range from hamartomatous (tumor-like
malformations) or non-neoplastic tissue proliferation to benign and
malignant tumors [1]. They are derived from epithelial,
ectomesenchymal and/or mesenchymal elements of the tooth-forming
apparatus. The occurrence of the odontogenic tumors and tumor-like
lesions vary from one country to the other. In Tanzania, they were
reported to comprise about 12% of all tumors of the orofacial region [2]

Pakistan [5-7]. In Iran however, a prevalence of about 26% was reported
[8]. In Tanzania, ameloblastoma was documented to be the most (73.7%)
common odontogenic tumor followed by odontogenic myxoma (10.3%)
[2]. Similarly, in Kenya, ameloblastoma was the most (45.9%) common
followed by the keratocystic odontogenic tumor (KOT) with 11.2% [3].
While in India odontoma was reported as the most (56%) common
odontogenic tumor followed by ameloblastoma (14%), in China KOT
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Odontogenic Tumors in Tanzania

was the most (38.73%) frequent benign tumor followed by
ameloblastoma (36.52%) [6, 9].

Although odontogenic tumors are derived from tooth-producing tissues
or their remnants that are entrapped either within the jawbones or into
the adjacent soft tissues, their etiology is unknown [10]. Majority,
however, seem to arise de novo, without an apparent causative factor and
histologically, tend to resemble the tissue of origin [1, 7]. Clinically,
benign odontogenic tumors have an insidious onset and grow slowly [7].
These tumors are usually painless, do not metastasize and are not life-
threatening unless they interfere with vital organs by direct extension.
Benign tumors are usually detected clinically by expansion of the jaws
or are found incidentally during a radiographic examination. On the
contrary, malignant tumors represent an uncontrolled growth of tissue
and unlike benign neoplasms, they are more locally invasive, have a
greater degree of anaplasia, and can metastasize [1].

Previous studies on odontogenic tumors and tumor like lesions in
Tanzania used the older WHO classifications of odontogenic tumors
(either the 1971 or 1992) [2, 11]. In the classification of odontogenic
tumors that was developed by WHO in 2005, there was a re-
categorization of some of these tumors and therefore there was a need to
make another audit based on this new classification.

The aim of this study was to determine the pattern of occurrence and
clinicopathological presentation of odontogenic tumors among patients
attending the oral and maxillofacial unit at MNH, Dar es Salaam,
Tanzania using 2005 WHO classification.

Material and Methods

This was a descriptive prospective hospital-based study conducted at the
oral and maxillofacial surgery unit of Muhimbili National Hospital, Dar
es salaam, Tanzania for one year in 2014/2015. MNH is the biggest
referral hospital in Tanzania with the only fully functioning oral and
maxillofacial unit and therefore receives patients from all over the
country. All patients who presented for treatment in the oral and
maxillofacial unit of MNH with a histological diagnosis of odontogenic
tumors were included in the study after consenting. Patients who were
diagnosed with odontogenic tumors but did not give consent were
excluded. Refusal to enroll or withdrawal from the study did not in any
way affect the patient’s right to receive treatment as per the existing
Muhimbili National Hospital protocol.

A structured questionnaire was used to gather patients’ information. The
information included demographics, chief complaint, duration of the
lesion, presenting symptoms and previous treatments. Clinical and
histopathological presentation of the lesions were recorded in
predesigned clinical forms. The 2005 WHO classification of
odontogenic tumors was used for histological categorization of the
tumors. The data obtained was entered in the computer and was
processed and analyzed using version 19 of Statistical Package for Social
Sciences  (SPSS). Frequency distribution to describe the
sociodemographic characteristics, occurrence and clinicopathological
characteristics of the study population was generated. Ethical clearance
was granted by the Research and Publications Committee of the
Muhimbili University of Health and Allied Sciences (MUHAS). The
information was kept confidential by giving numbers of identification
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instead of using the names of participants in both the questionnaires and
clinical forms.

Results

A total of 102 patients with a histological diagnosis of odontogenic
tumors were included in this study. The study group consisted of 52
(51%) males and 50 (49%) females, with a male to female ratio of almost
1:1. The age range was 8 to 68 years with a mean age of 34.07 and SD +
14.8 years. The age group 20-29 years was the commonest (35.3%)
affected and in general patients aged 40 years and below accounted for
68.6% (Table 1). Out of the 102 patients, 76 (74.5%) had odontogenic
tumors comprised of odontogenic epithelium with mature fibrous stroma
without odontogenic ectomesenchyme. Ten (9.8%) patients had
odontogenic  tumors  of mesenchyme and/or  odontogenic
ectomesenchyme with or without odontogenic epithelium. Nine patients
(8.8%) had odontogenic carcinomas while 7 (6.9%) patients had tumors
of odontogenic epithelium origin with odontogenic ectomesenchyme
with or without hard tissue formation.

Table 1: Distribution of patients by age group and gender.
Gender of the patient

Age group

Male Female Total
0-9 1 0 1
10-19 9 6 15
20-29 14 22 36
30-39 12 6 18
40-49 4 4 8
50-59 8 11 19
60-69 4 1 5
Total 52 50 102

Figure 1: Mandibular ameloblastoma in a rather young healthy person.
a) frontal view and b) lateral view.

Ameloblastoma was the most frequent diagnosis accounting for 67
(65.7%) cases, followed by odontogenic myxoma/myxofibroma and
KOT each accounting for 6 (5.9%) cases. Others included odontogenic
fibroma, ameloblastic fibrodentinoma, metastasizing (malignant)
ameloblastoma and ameloblastic carcinoma (Table 2). Of the 67 cases of
ameloblastoma, there were 36 (53.7%) males and 31 (46.3%) females
making an almost equal sexual distribution (male to female ratio of
1.2:1). The peak age group for ameloblastomas was 20-29 years and
females outnumbered males in this peak age group. All except one
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(1.5%) intrabony ameloblastomas were located in the mandible (Figure extending from the right ramus to the midline, followed by those which
1) and there were 5 (7.5%) extraosseous/peripheral (soft tissue) were located on the symphyseal area (23.2%) (Figure 2).
ameloblastoma. Of the mandibular ameloblastomas, 37.5% were

Table 2: Different odontogenic tumors encountered.

TUMOR FREQUENCY PERCENTAGE

Ameloblastoma 67 65.6
New cases 57
Recurrences 10

Odontogenic myxoma/myxofibroma 6 5.9
Keratocystic odontogenic tumor (KOT) 6 5.9
Odontogenic fibroma 4 3.9
Ameloblastic fibrodentinoma 3 2.9
Metastasizing (malignant) ameloblastoma 3 29
Ameloblastic carcinoma 3 2.9
Primary intraosseous sq cell ca 2 2.0
Ameloblastic fibroma 2 2.0
Clear cell tumor 1 1.0
Sq odontogenic tumor 1 1.0
CEOT 1 1.0
Adenomatoid odontogenic tumor 1 1.0
Odontoma-complex type 1 1.0
Calcifying cystic odontogenic tumor 1 1.0

TOTAL 102 100
Table 3: Combined age and gender with frequency of occurrence of ameloblastomas.

Age group
Type of Ameloblastoma 0-9 10-19 20-29 30-39 40-49 50-59 60-69
M F M F M F M F M F M F M F Total

Solid/multicystic - - 4 2 8 10 4 2 1 4 3 2 - 42
Unicystic 1 - 1 - 1 7 3 - - 1 0 1 1 - 16
Extraosseous/peripheral - - - - 2 - 1 1 - - - 1 - -
Desmoplastic - - - 1 - - 1 - - - 1 1 - - 4

Sy
Figure 2: Locations of the 61 mandibular ameloblastomas. A) Tumor extending from right condyle to left condyle (3.6%); B) Tumor extending from the
right ramus to the midline (37.5%); C) Tumor localized in the right ramus (8.9%); D) Tumor extending from the right ramus crossing the midline to involve
the body on the left side (1.8%); E) Tumor occupying the symphysial region only (23.2%); F) Tumor extending from left ramus to the midline (19.6%); G)
Tumor localized in the left ramus (5.4%).
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Forty-two ameloblastomas (62.7%) were of solid/multicystic type, 16
(23.9%) of unicystic type, 5 (7.5%) were extraosseous/peripheral type,
and 4 (6%) desmoplastic type (Table 3). The various histological
subtypes/pattern of solid/multicystic ameloblastomas are shown in
(Figure 3). Recurrent ameloblastomas were found in 10 (14.9%) patients
who had been surgically treated previously. Their previous histological
diagnoses were reviewed and compared to the recurrent tumor histology.
Both the previous and current tumor histologies were similar (Figure 4).

Regarding odontogenic myxoma, there were 4 male and 2 female
patients. Two patients were in the age group 30-39 years; the other two
patients were in the age group 20-29 years, and the remaining two
belonged to the age groups of 10-19 and 40-49 years respectively.
Odontogenic myxomas were equally distributed in the maxilla and
mandible (i.e. three each). Also, 6 patients were diagnosed with KOT, of
which four (66%) were females. Three (50%) patients were in the age
group of 10-19 years and 5 of these lesions were located in the mandible.

Follicular, 23, 55%

Acantomatous, 4,

/3

| Mixed , 7, 17%

m Follicular

= Mixed

1 Plexiform
Acantomatous

m Granular

Figure 3: Distribution of the histological pattern of solid ameloblastoma.

Figure 4: Histopathological images (H& E) of granular cell
ameloblastoma showing hypercellularity with scanty stroma with central
areas of granular cells with large, eosinophilic cytoplasmic granules.
(magnification x40).

Discussion

This study assessed the situation of odontogenic tumors in the Tanzanian
population using the WHO (2005) classification. The last published
report on odontogenic tumors in Tanzania fifteen years ago used the
1992 WHO classification of odontogenic tumors [11]. One of the
drawbacks inherent in this study was that some few patients who initially
reported to hospital with clinically suspected odontogenic tumors could
not report back on appointed days for biopsy and further clinical
evaluation. hence were dropped from the study. The outcome, however,
should be as close to the true situation as possible given the fact that all
patients with oral and maxillofacial tumors in the whole country are
referred to our unit which is the only oral and maxillofacial center in the
country.
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Most (76%) of the patients were below 50 years of age and nearly half
(48%) were between 10 and 29 years with a mean age of 34 years, which
is in concurrence with several other studies elsewhere [7, 12-17]. The
findings of this study, however, contradict what was reported in Nigeria
and India where the mean age was found to be 29.9 years and 25 years
respectively [4, 18]. Unlike in some studies which reported a slight male
preponderance and others which reported a female predilection, in this
study, there was an equal sex predilection in the occurrence of
odontogenic tumors which is in agreement with several other studies [4,
7,12-18].

The fact that our study found out that 94.1% of patients had intraosseous
odontogenic tumors and 5.9% of patients had peripheral/extraosseous
odontogenic tumors correlate with the findings from Nigeria [4]. The
high distribution of odontogenic tumors in the intraosseous location can
be explained by the fact that odontogenic tumors are derived from
epithelial, ectomesenchymal and/or mesenchymal elements of the tooth-
forming apparatus which are located in the jawbones and tend to
histologically resemble the tissue of origin [1, 7]. Of the intraosseous
odontogenic tumors, 90.6% were located in the mandible and 9.4% were
located in the maxilla, a ratio of 9.7:1. This was similar to many other
studies which also reported the odontogenic tumors to be more
frequently located in the mandible [4, 7, 12]. Slightly over 93% of the
tumors were benign while only 6.9% were malignant. These findings are
comparable to reports in the literature [4, 6, 8, 12]. A rather higher
frequency of malignant odontogenic tumors was reported in a study from
Pakistan which showed that benign odontogenic tumors constituted
78.8% while 21.3% were malignant [7].
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In this study while ameloblastoma comprised majority (65.6%) of the
odontogenic tumors it was slightly below the findings by Simon et al.
(2005) in which ameloblastoma constituted 80.1% of all odontogenic
tumors [11]. Ameloblastoma has also been reported to be the most
common odontogenic tumor in several other studies from other countries
[2-4, 8].

In the previous study by Simon et al. (2005) which used the WHO (1992)
classification the KOT was not reported because it was not yet classified
as a tumor but rather a cyst and hence it was omitted [11]. In the present
study, the KOT together with odontogenic myxoma, were the second
commonest occurring tumors. Two other studies have reported KOT as
the second most common odontogenic tumor [3, 12]. Our findings differ
from other studies that reported KOTs or the odontomas as the
commonest odontogenic tumors [6, 7, 9, 12]. In the developed world,
odontomas are the commonest occurring lesions because most patients
attend routine checkups which allows these tumors which are usually
symptomless to be incidentally diagnosed. This is not the case in
developing countries where patients commonly stay with lesions until
they develop a certain degree of incapacitation before they consider
seeking medical help.

In this study, the solid/multicystic type of ameloblastoma was the
commonest type of ameloblastoma. This was in agreement with several
other studies [14, 19, 20]. Follicular ameloblastoma was the most
(55.2%) common histological type, followed by the mixed (14.9%) and
the plexiform (13.4%) subtypes. This is in agreement with several other
previous studies from Tanzania and elsewhere [2, 15, 16, 19, 21]. In
Brazil, however, the plexiform type was reported to be the most common
histological subtype and an equal number of follicular and plexiform
histological patterns was reported in the Netherlands [14, 20]. Only one
(1.5%) ameloblastoma was located in the maxilla and 5 (7.5%) were
extraosseous/peripheral ameloblastomas in the soft tissues. This is in
concurrence with several other studies [2, 14, 17, 19]. So far it remains
an enigma why ameloblastomas have an extremely high affinity for the
mandible compared to the maxilla.

Of the mandibular ameloblastomas, 37.5% were extending from the right
ramus to the midline, followed by those which were located on the
symphyseal area (23.2%). Two studies reported that the left ramus to the
midline was the most common mandibular site of ameloblastomas
followed by the symphyseal area [2, 14]. Many other studies reported
the posterior mandible as the most common site for ameloblastoma [14-
17,19-21]. Location and extension of ameloblastoma lesions have
implications on the treatment plan of the patient and on the postsurgical
morbidity and quality of life of the patient. In situations where the
symphysis is involved and segmental resection has to be done,
detachment of the central muscles is inevitable, which greatly affects
function and aesthetics unless reconstruction is done.

Although the odontogenic myxoma was the second most common
odontogenic tumor in our study, there were only six encountered cases.
This concurs with the previous studies which also showed that this lesion
has a low frequency in Tanzania [11, 22]. Contrary to a previous report
from Tanzania in which there was a female predominance and
odontogenic myxomas were mainly located in the mandible, in this study
males were predominant and there was an equal distribution of these
tumors in both jawbones [22]. Nevertheless, the findings of this study
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showed similarity with the previous studies in the age groups of patients
with odontogenic myxoma.

Conclusion

Generally, the sociodemographic distribution and frequency of
occurrence, of odontogenic tumors seen in this study was similar to other
African and Asian studies but differed with American and European
studies. Ameloblastoma was the most common odontogenic tumor with
a high propensity for the mandible compared to the maxilla.

Recommendations

i There is a great need for raising awareness of the society for early
reporting and health personnel at primary health facilities for
making early detection and appropriate referrals.

ii. Strengthening the regional hospitals and referral centers to
enable them to make accurate diagnosis would alleviate the
problems of patients who have to travel long distances to get the
required medical help.
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