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The spectrum of oral and maxillofacial surgical procedures at the
National Referral Hospital in Tanzania from 2013 to 2017
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Background: The scope of oral and maxillofacial surgery includes the diagnosis and treatment of diseases
affecting the mouth, jaws, face and neck. This study aims at reporting on the indications, pattern and types of
oral and maxillofacial surgical procedures carried out under general anaesthesia in a tertiary referral hospital
in Tanzania, in a period of 5 years.
Methods: A retrospective study of operation records of all patients who had undergone oral and
maxillofacial surgeries under general anaesthesia at Muhimbili National Hospital from January 2013 to
November 2017 was done. Descriptive statistics such as bio-data, indication for surgery and type of surgery
were recorded and analysed using the IBM SPSS statistics for windows version 20 (Armonk, NY: IBM Corp)
software.
Results: A total of 1,110 patients with oral and maxillofacial conditions were managed during the
study period. The male to female ratio was 1.1:1, and the mean age of patients was 31.1±17.1 years. The
predominant indications for surgery were benign neoplastic conditions (36.8%, n=409), traumatic conditions
(22.3%, n=248) and malignant neoplastic conditions (18.4%, n=204). Open reduction and internal fixation
(21.0%, n=233) and mandibulectomy (18.3%, n=203) were the most common surgical procedures performed
under general anaesthesia.
Conclusions: There is a high need for the government and appropriate authorities to invest in
reconstructive surgeries as the most commonly operated individuals are those in productive age, and the
ablative surgeries do affect not only their general well-being but also social aspect of life.
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Introduction
There are numerous conditions that may occur in the
oral and maxillofacial (OMF) region, ranging from
developmental defects, injuries, and different pathologies
including both benign and malignant neoplasms (1). Thus,
the scope of OMF surgery includes the diagnosis and

treatment of diseases affecting the mouth, jaws, face and
neck (2,3).
In modern health care systems, there is a growing
emphasis on monitoring the outcomes of health intervention
in general and surgical procedures in particular (2).
Moreover, it has been reported that the rate of postoperative
complications for patients with maxillofacial conditions
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is directly dependent to the waiting time from day of
admission to hospital until surgical intervention (4). Yet still,
reports of the overall pattern of presentation and outcome
of OMF surgical procedures are quite few.
As healthcare evolves and the demands on the available
facilities increase, the need for evaluating existing health
systems in order to improve their efficiency becomes more
obvious (5). Operating theatres’ cost constitutes a huge
investment of healthcare resources, approximating one third
of total hospital budget (6) hence, this necessitates assessing
the efficacy of surgical services in hospitals.
Surgical audit entails a systematic and critical analysis
of the quality of surgical care provided, with objectives
of improving quality of care, continuing education for
surgeons, and guiding appropriate use of health resources
(2,7). There is limited information on the audit of OMF
surgical procedures in Tanzania, and to our knowledge,
only one of such audits has been documented to date, and
it dates back to almost a decade. This study was therefore
undertaken with an aim of reporting on the indications,
pattern and types of major OMF surgical procedures carried
out in a tertiary referral hospital in Tanzania.
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was divided into groups of age range of 10 years, thus 0–10,
11–20 and 21–30 years up to age of 71 years and above.
The conditions were grouped broadly as trauma, benign
neoplasms, malignant neoplasms, tumour like conditions,
infection/inflammatory and others. The data were entered
into a dataset by a single researcher and data analysis was
done using Statistical Package for Social Sciences (SPSS)
computer program version 20 (Armonk, NY: IBM Corp).
The ethical clearance for this study was sought from the
Institutional Review Board of the MNH (MNH/IRB/
I/2018/080). The permission to conduct this study was
obtained from the OMF surgery firm of MNH.
Results

This was a retrospective review of the hospital records
of all patients who had major surgery at the Oral and
Maxillofacial firm (OMS) in Muhimbili National Hospital
(MNH), between January 2013 and November 2017. MNH
is a tertiary hospital with a 1,500-bed capacity, and it serves
as a national referral centre.
The OMS provides both outpatient and inpatient
services. Patients who are to undergo surgeries under
general anaesthesia (GA) are usually admitted in the
wards. The wards of OMS firm admit on average around
800 patients per year. The unit performs OMF surgical
procedures under GA 4 days per week, and two surgeries
per day. The inclusion criterion was OMF surgical
procedure carried out under GA in operating room.
Procedures like incisional biopsy and extractions that
happened to be carried out under GA were excluded from
the study. Moreover, the procedures that were carried out
in the outpatient clinics under local anaesthesia (LA) were
excluded as well.
Patients’ data was retrieved from the operation register.
The data collected included: the age, sex, indication for
surgery, histological diagnosis (in cases of tumour or tumour
like lesions) and type of surgery done. The age of patients

In this study, data of 1,110 patients who underwent surgical
procedure under GA in the OMF region between the
year 2013 and 2017 was analysed. On average, about 220
cases were operated per year, with the number of surgeries
performed per year increasing from 151 cases in year 2013
to 271 cases in year 2017 (Figure 1).
Of all the patients who underwent surgery, males were
slightly more than females (52.9%, n=587). The male to
female ratio was 1.1:1. The age range of the patients was from
11 days to 89 years with the mean age of 31.1±17.1 years,
and the most common age groups to be managed were
21–30 years (24.8%, n=275) and 31–40 years (17.1%,
n=190) (Figure 2).
Almost one third of the OMF cases managed surgically
were benign neoplastic conditions (36.8%, n=409), followed
by traumatic conditions (22.3%, n=248) and malignant
neoplastic conditions (18.4%, n=204). The common
conditions to be surgically managed in males were trauma
(35.9%, n=211) followed by benign neoplasms (31.2%,
n=183), while females were frequently operated for benign
neoplastic conditions (43.2%, n=226) and malignant
neoplastic conditions (20.8%, n=109) (Table 1).
Benign neoplasms were the most common indication for
majority of age groups with the exception of age group of
0–10 years, who were frequently operated for tumour like
lesions, the age group 31–40 years for traumatic conditions
and the age group 61–70 years for malignant neoplastic
conditions (Table 1). During the study period more than
200 different types of OMF conditions were managed
under GA. The most frequently operated condition was
ameloblastoma (17.7%, n=197), followed by mandibular
fracture (8.6%, n=96) and ossifying fibroma (7.2%, n=80)
(Table 2).
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Figure 1 Distribution of oral and maxillofacial cases operated under general anaesthesia from 2013 to 2017.
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Figure 2 Distribution of patients according to their sex and age groups.

Of the primary procedures for managing the condition
indicative of surgery, open reduction and internal
fixation (ORIF) was the most common, followed by
mandibulectomy and tumour enucleation. Of the 203 cases
of mandibulectomies; partial mandibulectomy accounted for
almost half of the cases (49.8%, n=101), followed by hemimandibulectomy (31.0%, n=63) and total mandibulectomy
(19.2%, n=39). Procedures that involved maxillary bone
resection (maxillectomy), were performed on 53 patients,
of which hemi-maxillectomies were most common
(52.8%, n=28) followed by partial maxillectomy (47.2%,
n=25). Arthroplasty was performed in 22 patients and the
preferred type was gap arthroplasty (77.3%, n=17) (Table 3).
Secondary/additional procedures done to the patients
included elective tracheostomy (n=296), mandibular
reconstruction using iliac bone graft (n=40) and selective

neck dissection (n=38).
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Discussion
OMF region is an area that is prone to multitude of disease
conditions which may be of developmental nature (e.g.,
vascular anomalies) or acquired nature (such as neoplasms,
trauma and infections). These conditions require surgical
intervention in many occasions. Thus, this retrospective
study was undertaken to perform audit of OMF surgeries
in our institute. Hospital based audits are said to be closest
to the patients, and thus, they represent the standard of the
clinical practice of a given hospital (2).
The results of current study revealed that there was
almost 2-fold increase in number of cases operated per
annum in the study period. A previous 6-year audit of OMF
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Table 1 Distribution of the patients according to the condition they were operated for against the sex and age groups
Demographic
characteristic
of patients

Categories of oral and maxillofacial conditions
Benign neoplasms Trauma Malignant neoplasms Tumour like lesions
(n=409)
(n=248)
(n=204)
(n=136)

Inflammatory/infective
condition (n=79)

Others
(n=34)

Total
(n=1,110)

Sex
Male

183

211

95

51

33

14

587

Female

226

37

109

85

46

20

523

0–10

37

15

10

47

7

7

123

11–20

73

19

25

37

23

7

184

21–30

102

90

36

20

21

6

275

31–40

62

66

36

10

9

7

190

41–50

42

27

26

7

2

6

110

51–60

44

9

29

7

8

–

97

61–70

22

3

24

3

3

1

56

71+

27

19

18

5

6

–

75

Age groups, years

surgical procedure carried out in the same institute between
2003 and 2009 by Moshy et al. (7) reported that there were
454 cases (i.e., 75 cases per year), this indicate in general
the number of OMF case operated in our institute have
been steadily increasing every year. The obvious increase in
number of cases operated per annum in our institute can be
explained by recruitment of more trained OMF surgeons
in the firm (from seven surgeons in 2009 to 14 at present).
Other reasons include raised awareness about orofacial
condition in general population and among clinicians,
and strong efforts put by the hospital management team
in ensuring accessibility to surgical armamentarium is
maintained.
In this study, there were more male patients than their
female counterparts. Similar results have been reported
in other studies (2,5,8), however they differed from what
was reported by Moshy et al. (7). The ratio of male to
female differed in all the studies, and this can be attributed
to difference in study design, inclusion criteria and
socioeconomic status.
In general, the benign neoplastic conditions were
more frequently managed surgically followed by trauma
and malignant conditions. Higher prevalence of benign
conditions is attributed to the fact that, benign OMF
neoplasms are vast collection of different conditions;

Moreover, these conditions are frequently painless and
rarely interfere with function, hence patients do present
much later with large lesions that cannot be managed under
LA, thus requiring GA.
Ameloblastomas, ossifying fibroma and pleomorphic
adenomas were the most frequently operated benign
conditions. A recent study that reviewed the histological
diagnosis of benign condition in our setting (9) did reveal
predominance of these lesions as well. Ameloblastomas are
most common benign tumours and its higher prevalence
can be explained by its heterogeneous epithelial origin (9).
The management of injuries to the maxillofacial
complex remains a challenge for OMF surgeons,
demanding both skill and a high level of expertise (10).
Similar to the findings of a study from Nigeria et al. (5),
maxillofacial trauma was the second most frequent
indication for surgery in this study. However, to the contrast
of the current study, the maxillofacial trauma was the
principle indication for surgery in other studies (2,3). Had
all the traumatic conditions be managed by ORIF, trauma
to orofacial region could have been leading indication for
surgery in our setting. Most cases of trauma, especially
mandibular fractures were managed by closed reduction
under LA. Financial incapacitation among patients, limited
theatre availability and limited access to required implants

© Annals of Research Hospitals. All rights reserved.

arh.amegroups.com

Ann Res Hosp 2019;3:3

Annals of Research Hospitals, 2019

Page 5 of 8

Table 2 Oral and maxillofacial conditions that were commonly
managed surgically

Table 3 Frequently performed oral and maxillofacial surgical procedures

Diagnosis

Type of surgical procedure

Number of cases

Benign neoplastic conditions
Ameloblastoma

Number

Percentage

Open reduction and internal fixation

233

21.0

Mandibulectomy (total, hemi or partial)

203

18.3

New case

180

Tumor enucleation

180

16.2

Recurrent cases

17

Wide tumor excision

89

8.0

Tumor excision

80

7.2

Ossifying fibroma
New cases

78

Cyst enucleation

79

7.1

Recurrent case

2

Maxillectomy (hemi or partial)

53

4.8

Pleomorphic adenoma

52

Bone remodelling

38

3.4

Central giant cell tumour

15

Condylectomy

30

2.7

Haemangioma

12

Sialoadenectomy

23

2.1

Arthroplasty (interposition or gap)

22

2.0

Traumatic conditions
Mandibular fracture

96

Sequestrectomy

10

0.9

Pan-facial fracture (midface and mandible)

71

Glossectomy (hemi or partial)

8

0.7

Midface fracture (multiple midfacial bones)

46

Tumor curettage

7

0.6

Zygomaticomaxillary complex fracture

17

Tumor debulking

7

0.6

Parotidectomy (total or superficial)

5

0.5

Others

43

3.9

1,110

100.0

Malignant neoplastic conditions
Squamous cell carcinoma

53

Osteosarcoma

Total

New cases

38

Recurrent cases

3

Adenocarcinoma

19

Mucoepidermoid carcinoma

16

Adenoid cystic carcinoma
New cases

14

Recurrent cases

2

Inflammatory/infective condition
TMJ ankylosis
New cases

40

Recurrent cases

2

Sialolithiasis

15

Tumour like conditions
Fibrous dysplasia

38

Dentigerous cyst

25

Dermoid cyst

23

NB: the conditions presented are those with frequency of above
10 when new and recurrent cases are combined.
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(metal plates and screws) were the leading reasons for
opting for closed reduction.
The cases of malignant neoplasms treated surgically were
just a portion of all malignant neoplastic conditions that are
received in MNH. Majority of patients with malignancies
do present late, thus have an advanced lesion causing severe
morbidity, deformity and at times metastasis to other
organs, thereby they are rendered inoperable and thus
managed by palliative treatment. The common malignant
condition that was managed surgically was squamous cell
carcinoma. These findings are in agreement with those
from other studies (2,5,11). The head and neck region is an
exposed region, with many routes (i.e., ear, mouth and nose)
for carcinogens to pass through frequently and in large
quantities. Most of these routes are lined by epithelial cells,
thus they transform to carcinomas in long term exposure to
carcinogen with squamous cell carcinoma being the leading
pathology.
The findings of the current study elucidate that the
most frequently performed surgical procedure was ORIF
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of orofacial traumatic conditions. ORIF demands direct
exposure of the fracture site followed by alignment of the
bone segments and fixation (12). Fixation may be rigid
(e.g., using plates) or semi-rigid (e.g., intra-osseous wires).
When using semi-rigid method, it might be necessary to
perform maxillomandibular fixation to achieve occlusion
and additional support. The cases that were managed by
ORIF included all those with unfavourable fracture of
mandible and midfacial bone fractures. Most cases of ORIF
were performed using intra-osseous wires due to limited
availability of metal implants (plates and screws).
Mandibulectomy entails removal of mandible either
in part or as whole. It was the second most commonly
performed surgical procedure in this study, in contrast to
the findings of a study from Nigeria (5) in which it was
the most common procedure. Ameloblastomas being the
most common indication for surgery, were managed by
performing mandibulectomy since cure of ameloblastoma is
undoubtedly surgical. There are various proposed treatment
options for ameloblastomas ranging from conventional
to radical methods of therapy. The traditional techniques
involve curettage, enucleation as well as cryosurgery;
while the extreme techniques are marginal, segmental as
well as composite resections (13). Several studies have
reported a higher recurrence rate after conservative
treatment compared to radical treatment (14). Thus, in
MNH, majority of ameloblastomas were treated radically
(mandibulectomy). Other indications for mandibulectomy
included malignant conditions such as osteosarcomas, and
carcinomas that had infiltrated the mandible; hence, as part
of wide tumour excision, mandibulectomy was performed.
Tumor enucleation has been defined as a surgical
procedure that involves dissection of an intra-osseous
cavity while preserving its integrity (14). It may also
imply dissection of a well demarcated soft tissue lesion
with preservation of soft tissues surrounding it. Tumor
enucleation was often performed on cystic lesions (such as
dentigerous cysts and dermoid cysts) and clinically welldefined tumors such as ossifying fibromas.
Management of temporomandibular joint (TMJ)
ankylosis predominantly aims at providing a satisfactory
mouth opening, re-establishing normal jaw function
and preventing re-ossification in long term especially in
children (15). A number of treatments for this condition
have been described in the literature, including simple
arthroplasty, interposition arthroplasty (using temporal
muscle fascia, ear cartilage or alloplastic material) and
reconstruction of the joint using acrylic, titanium, or

autogenous material prostheses (16). Until now no single
standard treatment protocol for TMJ ankylosis has been
reported, as the failure rate (determined as re-ankylosis)
still remains high (17). In the institute where the study
was carried out, the most preferred methods includes gap
arthroplasty, interpositional arthroplasty (using temporal
muscle fascia) and condylectomy.
In the current study, the most frequently performed
secondary procedures included elective tracheostomy,
mandibular reconstruction and selective neck dissection.
The main indications for elective tracheostomy included
difficult intubation in conditions such as TMJ ankylosis and
massive maxillofacial tumour and for maintaining airway
in the postoperative period in cases of mandibulectomy
and neck dissection. In developed world, advanced
intubation techniques such as fibreoptic intubation or
video laryngoscopy are used in cases of difficult intubation,
however in low income counties such advance technique
are scarce, thus tracheostomy becomes the only best
option. The risk of failure of maintaining airway post
operatively in upper aero digestive surgeries is high, and
this can be attributed to post-operative oedema and also
falling back of tongue due to loss of hard tissue support.
Use of tracheostomy to secure the airway post-surgery has
been documented in literature as well (18). Tracheostomy
avoids the hazards of extubation and airway oedema in
the immediate post-operative period (19). Due to lack of
data in the literature dealing with postoperative airway
management and complications after OMF surgeries,
the decision regarding whether or not a tracheostomy is
needed at the time of these surgeries is often dictated by the
surgeon’s training and experience (20).
Reconstruction of hard tissue ablative defects was
done for mandibular defects alone, however, in our
setting, iliac bone grafts and reconstruction plates
combination was a method of choice, unlike use of rib
grafts as reported by Ibikunle et al. (5). The frequency of
performing reconstructive surgeries is fairly low in our
institute, whereby only about 20% of the patient who
had mandibulectomy procedure had reconstruction of
the mandible. The fewer cases of reconstruction can be
attributed low economic empowerment of most of the
patients, as majority of the patients attending MNH are
usually in the lower and intermediate socio-economic group
hence cannot afford the charges of surgery.
A few limitations could be acknowledged in the present
study. Firstly, our study population represents a specific
study group limited to only those undergoing OMF surgery
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procedures under GA. Secondly, there were some operation
lists that had been missing.
Overall, the present study cast the light on the spectrum
of OMF surgeries that are performed in our institute.
Results of this study will aid the relevant authorities to make
appropriate evidence-based plans and decisions during
procurement of materials needed for managing patients
with OMF conditions in future.
Conclusions
There has been an annual increase in number of OMF
surgical procedures performed in our institute. Benign
neoplastic conditions are the most common indication for
OMF surgeries, with ameloblastoma being the commonest
pathological condition. The frequently performed OMF
procedure under GA was ORIF.
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