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Abstract

malignant features and histopathology.

odontogenic tumours. 38.9% non-odontogenic tumors.

Background: Prevalence, demography and histology of non-Burkitt facial tumors is not known in Malawi.

Methods: A quantitative, prospective, monocentric study was conducted. 77 consecutive patients presenting to our
dentistry department in Blantyre from 17.6.-16.5.2013 with lower face tumors. Data included age, gender, site of lesion,

Results: Mandibular tumors were found in 23 patients (29.9%). Gingiva was affected in 11.7%, palate in 8 (10.4%),
maxilla in 7 (9.1%) and the tongue in 7 (9.1%) patients. Twentyfive (32.5%) of the lesions were malignant. Fourteen of
them (56%) were diagnosed as squamous cell carcinoma (SCC), three as Kaposi’s (12%). Other types of malignancies
were rare. Malignant tumors were mostly found related to the palate (32%) or to the tongue (20%).

Most tumors were benign. Fibro-osseous lesions, cysts and ameloblastoma dominating. Patients with cemented
fibroma (7 cases or 9.1%), ameloblastoma (5 cases or 6.5%) and cysts of odontogenic or non-odontogenic origin
(13 cases or 16.9%) were seen most often. 50.6% of our patients suffered from benign tumours. 36.4% had benign

Frequency of malignancies for women between 50 and 70 was high (40%).

Conclusion: Prevalence of ameloblastoma, frequency of malignancies for women between 50 and 70 and the
significance of the palate as a site for malignant tumors differed from previous findings. Hopefully results will direct
investment in maxillofacial surgery/anaesthesia in resource poor settings.

KeYWOI'dS: Lower face tumors; Jaw tumors; Malawi; Anaesthesia
and oromaxillofacial surgery; Non-Burkitt tumors in Malawi; Resource
poor setting

Introduction

Many neoplastic conditions affect the oromaxillofacial region
[1,2], and these tumors most commonly affect the lower parts of the
face [3]. Although the epidemiology of facial tumors is well known in
high-income nations, the prevalence, demography, and histological
origin of facial tumors in sub-Saharan Africa is not well known. The
epidemiology of oromaxillofacial tumors in this region is likely very
different from that of more developed regions because of the higher
prevalence of Human Immunodeficiency/Acquired Immunodeficiency
Syndrome (HIV/AIDS), Epstein- Barr Virus (EBV), and malnutrition
with accompanying immune deficiencies. It is anecdotally known that
patients in Malawi frequently present with advanced facial tumors
which are not well known in the developed countries of the world.
This constitutes a challenge for healthcare providers in sub-Saharan
Africa because the airway management as well as the operative and
postoperative management of late stage facial tumors is more difficult
and morbid than that of early stage tumors [4]. Many of these challenges
are compounded by the shortages of advanced airway equipment in this
resource-limited region.

Retrospective studies of oromaxillofacial tumors in other areas of
the world have demonstrated a geographic variation in the frequency,
site and histology of the lesions. While data describing facial tumors
is available from various developing countries including Nigeria [5],
Ghana [6], Zimbabwe [7], Jordan [8], China [9], South Africa [10]
and India [1] there are only few data from Eastern Africa. This study
was designed in order to inform care of patients with oromaxillofacial
tumors in sub-Saharan Africa and to compare the epidemiology in this
region with reports from other parts of the world.

Malawi is one of the poorest countries in sub-Saharan Africa [11]
with a life expectancy of approximately 54 years and a Gross National
Income per capita of $320. There are only 2 doctors and 38 nurses per
100,000 population [11].

The purpose of this study was to investigate the importance of
maxillofacial tumors encountered in Malawi.

Methods

A quantitative, prospective, longitudinal, monocentric study was
conducted on 77 consecutive patients presenting to the Department
of Dentistry at the Queen Elizabeth Hospital in Blantyre (Q.E.C.H.) in
Malawi over a two year period from June 17, 2011 to May 16, 2013 with
oromaxillofacial tumors affecting the lower part of the face. The study
was conducted in QE.C.H. A data collection tool has been designed
and data were preoperatively collected. They included patient age,
gender, site of lesion, malignant features and the histopathology of the
lesion (from fine needle aspiration, biopsy, or surgical lesion excision).

Patients with Burkitt’s lymphoma were excluded because
this condition is better characterized in the literature and often
systemic [12].
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All consecutive patients of the department of dentistry who did
not suffer from Burkitt’s lymphoma and who underwent a sampling
procedure for pathology, were included in the enrollment. None was
excluded. All collected data were kept in specific files and computed
with Microsoft word. Obtained data were treated with privacy and
confidentiality in the locker of the Head of Department.

The study did not interfere with patient management and it did not
change procedures, patient care or therapy. No photos were taken, no
original files were taken out of the operation theatre and all data were
completely anonymized. No additional interventions were performed
and the study did not pose any danger to the patient.

Results

Seventy-seven consecutive patients who presented with
oromaxillofacial tumors were recruited and included in the study. The
sample included 35 (45.4%) men and 42 (54.5%) women. 15 patients
(19.5%) were under 18 years with 9 boys (60%) and 6 girls (40%). Age
was available for 73 patients. The mean age in patients with benign
lesions was 31 years and in patients with malignancies 53.8 years
(Figure 1).

Complete histopathological data were obtained for 71 patients
(92.2%).

Twenty-five (32.5%) of the patients lesions presented were classified
as malignant. Fourteen of them (56%) were diagnosed as Squamous
Cell Carcinoma (SCC), three with Kaposi’s sarcoma (12%). All other
malignancies were seen only once or twice (4% / 8%) Of 25 patients
presenting with malignancies 11 were male (44%) and 14 female (56%).
No malignancies were found in children under 18 years.

From the patients suffering from a malignant tumor 10 were female
in an age between 50 and 70 years (40% of all malignancies) and 4 male.
Other decades accounted for both sexes only for 12 patients.

The 25 malignant tumors were most often found related to the
palate in 8 patients (32%) or to the tongue in 5 patients (20%). This
was followed by the lips (three patients or 12%), the buccal region, the
gingiva and the mandibula (each two patients or 8%). The maxilla, the
retromolar and the sublingual region showed only one patient suffering
from a malignant tumor (4%) (Table 1).

Tumors were predominantly found involving the mandible in 23

Age in patients with malignancies

mAge 0-10
M Age 10-20
Age 20-30
M Age 30-40
mAge 40-50
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mAge 70-80
mAge 80-90

Figure 1: Age in patients with malignancies.

patients (29.9%), the gingiva in nine (11.7%), the palate in 8 (10.4%),
the maxilla in 7 (9.1%) and the tongue in 7 (9.1%) patients. Less
commonly the buccal region was affected in 6 patients (7.8%) the lips,
the cheek and the parotid each in three patients (each 3.9%) as well
as the sublingual, the submandibular region with two patients each
(each 2.6%) and the retromolar region with one patient (1.3%). In three
patients the region was not absolutely clear where the specimen was
taken from (3.9%).

The majority of the tumors consisted of benign lesions such as fibro-
osseous lesions, cysts and ameloblastoma. Cemented fibroma occurred
in 7 (9.1%), other fibroma in 3 (3.9%), ameloblastoma in 5 (6.5%),
pyogenic granuloma in 3 (3.9%), fibroepithelial polyp in 3 (3.9%)
and various cysts in 10 (12.9%) of our patients. Twenty-eight (36.4%)
had benign odontogenic tumours (including cysts). Thirty (38.9%)
had non-odontogenic tumors. 5 (17.9%) of the benign odontogenic
tumours were ameloblastoma. 24 other diagnosis were found only with
one or two patients (1.3%/2.6%).

Discussion

This study confirms the findings of other regional investigations
from Nigeria, Ghana, Cote D ‘Ivoire and Burkina Faso, that maxillofacial
tumors affect the mandible and the lower face more often than the
maxilla [6,8,13,14]. Informations on facial tumors is available from
some countries in the developing world. We have data from Nigeria
[5,], Ghana [6], Zimbabwe [7], Jordan [8], China [9], South Africa
[10] and India [1]. For wide parts of Eastern Africa and especially
for Malawi this is not the case. For Uganda and Malawi there are two
studies considering especially salivary gland tumors [15,16] und a
Malawian study on the association between Burkitt’s Lymphoma and
HIV, EBV and Malaria [12].

In order to compare studies of facial tumors, five criteria should be
considered: The high prevalence of ameloblastoma in some countries
[17], the existence of the so called “Noma-belt” in West-Africa with
high prevalences of tumor-like infections in the lower face, the
prevalence of Burkitt’s Lymphoma in regions with mean temperatures
over 16 degrees Celsius and below 1500 m of altitude and the prevalence
of HIV, malnutrition and tropical conditions associated with facial
tumours (e.g. onchocerciasis, keloids, leishmaniosis and lupus vulgaris)
as well as the ability of patients suffering from albinism to reach medical
treatment due to the high frequency of SCC in this population.

This study took place in a setting with an unknown prevalence of
ameloblastoma, high HIV prevalence (15%), relatively good access for
the albino population to health care and in a country outside the Noma-
belt with a low prevalence of onchocerciasis, existing lupus vulgaris and
no leishmaniosis. To the best of our knowledge this is the first time in
literature that demographic details of non-Burkitt-related maxillofacial
tumors are discussed for Malawi.

The most common benign lesions of the lower face were cemented
fibromas and the ameloblastoma. Nevertheless benign cysts were
twice as common as ameloblastoma. The incidence for ameloblastoma
amongst Africans is more than double that for Caucasians [18] and
around 18% of odontogenic tumors are ameloblastoma [19]. In a
South-African study [10] Ameloblastoma was the most frequent benign
tumour (43%) and it was the most common odontogenic tumor in the
first 2 decades of life. Similar results we find in studies from Nigeria
[13,20], Egypt [21], Brazil [22], China [9], Sri Lanka [23], and Turkey
[24], whereas data from two arguably more developed American
countries (California [25] and Argentina [26]) show odontoma as the
most common one. HIV rate and demographics are important for the
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Table 1: Characteristics of patients with benign and malignant disease.
Pathology Diagnosis Diagnosis No: Location Loc. No:
Squamous Cell Carcinoma 14 Malignant:
Adenocarcinoma 1
Malignant solid Adenoidcystic Carcinoma 1 Palate 8
Mucoepidermoid Carcinoma 1 Sublingual 1
Basal Cell Carcinoma 1 Submandibular 0
Spindel-Cell Malignancy 1 Lips 3
Buccal 5
Cheek 0
Gingiva 5
Plasmocytoma 1 Mandible P
Malignant systemic Non-Hodgkin Lymphoma 1 Maxilla 1
Kaposi Sarcoma 3 Parotid 0
Acute Lymphatic Leucaemia 1 Tongue 5
Retromolar 1
Unclear
0
Ameloblastoma 5
Cemented Fibroma 7
Odontogenic Myxofibroma 1
Other Fibroma 3
Adenomatoid odontogenic Tu. 2
Benign tumor Mesenchymal Tumor 1 Benign:
Neurofibroma 1
Adenoid Skin Tumor 1 Palate 0
Pleomorphic Adenoma 2 Sublingual 1
Salivary Gland Tumor 1 Submandibular 2
Fibroepithelial Polyp 3 Lips 0
Radicular Cyst 1 Buccal 4
Dentigenous Cyst 2 Cheek 3
Benign oysts Epidermoid Cyst 2 Gingiva 7
Odontogenic Cyst 2 Mandible 21
Epithelial Cyst 3 Maxilla 6
Aneurysmatic bone Cyst 3 Parotid 3
) General Inflammation Tongue 2
Infectious 3 Retromolar 0
Unclear 3
Inflammatory A.b scess 3
Pyogenic Granuloma 1
Fatty tissue 1
Others Blood vessel 1
Capillary Haemangioma 1
Inadequate sample Inadequate sample 2
Total Pathologies Not Applicable 77 77

prevalence of tumors. Both factors are similar for Malawi and South
Africa. This study showed that 17.8% of the benign odontogenic tumors
were ameloblastomas.

Tumors of odontogenic origin are lesions derived either from
epithelial elements like the ameloblastoma or mesenchymal parts
of the tooth forming apparatus. Because we have only data from our
institution and our catchment area is impossible to assess correctly we
cannot deliver exact data for the presumed incidences of ameloblastoma
in Malawi. When we assume, that we serve around a third of the
population of Malawi and we further assume, that all other institutions
in our catchment area together see additionally the same number of
patients a year without referring them to us and we find a population
of around 15 million Malawians, than we would calculate an incidence
(male and female patients together) of 1 patient per million per year.
This is near the published incidences [18].

This study population had a high prevalence of cemented fibroma,
a relatively rare tumor.

The most common malignant tumor was the Squamous Cell
Carcinoma (SCC), which accounted for more than 56% of the malignant
tumors. SCC is known to be the most common malignancy in the
oral cavity [4] and accounts for upto 90% of reported oral malignant
tumors. This is true even in regions, where betel nut chewing or inverse

smoking is not common practice. In Malawi these practices are not
widespread, but at least the older generation in the villages is known
to chew tobacco. The observed SCC prevalence in this study (56%) is
relatively close to the 73.1% found in neighboring Zimbabwe [7]. The
palate was an uncommonly highly affected site of the malignant tumors.

The second most common malign tumor in our cohort was Kaposi s
Sarcoma (KS). We did not test all study patients for HIV, but given that
the national HIV prevalence in Malawi is 15% this is unsurprising.
With success in antiretroviral treatment regimens in high-income
nations, Kaposi’s Sarcoma is no longer frequently discussed in public
health strategies, but the prevalence of KS in our sample may indicate
a need for more vigilant surveillance amongst immune compromised
patients in this region.

We found a high percentage (40%) of our patients suffering from
a malignant tumor to be female and in an age between 50 and 70.
Considering the life expectancy in Malawi (around 45 years) this is a
gross overrepresentation, we cannot explain.

This study had several limitations. Some histopathological results
were not satisfactory secondary to inadequate sample collection or
inadequate history. The variety of diagnoses was large (32 diagnosis in
77 patients or 0.42/patient) in comparison to other studies, {Ajagbe et
al. (0.12), Mamabolo et al. (0.02), Ahmet-Ercan et al. (>0.07) or Parkins
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et al. (0.06) [5,6,10,24]}. This may be a feature of our population or
could be secondary to poor quality control in histopathology. The
number of participants included in our study was comparable to many
other similar studies like the ones of Ajagbe et al., Mamabolo et al.,
Ahmet-Ercan et al., or Parkins et al. [5,6,10,24].

We did not see very much children in our cohort of the dentistry
department. Probably this is because we have an extremely active
department of paediatric surgery in the hospital, which does treat most
patient who first present to them in their own department. Moreover
nomenclature in these types of tumors is not without challenges.
Mamabolo found in a study from 2011 [10] that the most recent World
Health Organization Classification of Odontogenic Tumours, which
was based on the germ cell layer of origin, differs much from the
previous 1992 classification and that only 3 studies in recent literature
are based on the new classification [27].

This study may be extremely valuable to inform the care of
oromaxillofacial tumor patients in the extremely limited resource
setting of Malawi. Even small tumors can influence the ability to secure
the airway. Very late presentations with the consequences of a severe
disfigurement and aggressive surgery with a long and complicated
stay in the intensive care unit are further consequences. Patients with
facial tumors should always be considered by the most experienced
multidisciplinary team to establish the earliest diagnosis and to proceed
with safe oncological and surgical care. This may be very difficult in
countries with limited medical resources.

Conclusion

In this study, the prevalence of ameloblastoma, the frequency of
malignancies for women between 50 and 70, and the significance of the
palate as a site for malignant tumors differed from previous findings.
We hope that our demographic and histological results will enable
improved preoperative planning in anaesthesia, support decision
making in maxillofacial surgery and improve financial investments in
both departments.
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