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ABSTRACT

Background

Despite large volumes of trauma patients treated, no study has analysed the epidemiology of
craniofacial trauma at Pelonomi Hospital . Such studies could provide insight into the aetiologies
and treatment modalities of maxillofacial injuries; and allow for development of strategies to

ensure efficient and optimal utilization of limited health resources.

Aim

To analyse the patterns and distribution of maxillofacial fractures at Pelonomi Hospital (PH).

Methods

We designed and implemented a retrospective, descriptive cross-sectional study whose sample
consisted of patients treated for maxillofacial fractures at PH, Frees State, South Africa, between
January 1, 2017, and December 31, 2019. Data was collected from the patient’s clinical and
radiographic records. Variables recorded included demographic data (gender, age), aetiology of
the trauma, type of fractures and type of treatment provided. The delay in treatment was
determined from date of injury to the day of treatment. The referral letters were assessed to
determine district from which the patients were referred. Descriptive statistics of frequency and
percentage were used to analyse the data. Fischer’s exact test was used to determine the association
between the independent and dependent variables. The level of significance was set at a p-value
less than 0.05.

Results
A total of 307 patients with craniofacial fractures were included in the study. Females constituted
21.8% (n=67) and males were by far the majority of the participants at 78.2% (n=240).

Individuals in the 20-29 age group had the most maxillofacial fractures (41.2%) and majority of



patients in the study were Black (81.1%). The major cause of these injuries was interpersonal
violence (60.9%). Alcohol contributed in 64.50% of the injuries. The most frequent fracture was
a mandible fracture (70.7%). Majority of fractures in the study were treated with closed reduction
(52%) and the waiting period prior to treatment was found to be 2 weeks.

Conclusion
Blunt trauma sustained under the influence of alcohol in young individuals is responsible for
majority of maxillofacial fractures at Pelonomi Hospital. Future prospective studies with large

patient numbers and post treatment follow up are recommended.
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CHAPTER 1

1.0 INTRODUCTION:

Trauma is one of the leading causes of death worldwide, accounting for 8.5% of deaths globally
(Zaidi et al., 2019). A significant proportion of trauma patients require urgent life-saving medical
treatment. Furthermore, the South African trauma-related mortality rate is six times higher than
the global rate (Zaidi et al., 2019). This significant volume of trauma puts a considerable burden

on the limited and fragile healthcare facilities available at both provincial and national levels.

The prominence and accessibility of the maxillofacial complex predisposes the region to trauma.
Due to the anatomical location and the vital structures present within the area, severe dysfunction
can result from injuries sustained to the maxillofacial complex. These injuries are severe and
usually associated with significant deformity, morbidity, loss of function, and a high cost for
treatment (Keiser et al., 2002; Motamedi et al., 2014; Pillay et al., 2018).

A high incidence of facial fractures was reported in Central Europe, Eastern Europe, and Central
Asia, with a regional age-standardized incidence of 254 per 100 000 (Lalloo et al., 2020). Also,
countries in the Middle East, Sub-Saharan Africa, and South Asia have experienced a relatively
significant increase in incidence between 1990 and 2017 (Lalloo et al., 2020). The reported
incidence rate in South Africa was 90 per 100 000. However, this may not be accurate since certain
parts of South Africa are deeply rural and sometimes inaccessible, compromising the reporting

and recording of cases (Lalloo et al., 2020).

The incidence of facial fractures is influenced by factors such as sex, age, the level of
industrialisation, socioeconomic status, geographical location, and seasonal variations (Mogajane
& Mabongo, 2018). Pelonomi Hospital, a regional tertiary hospital in the Free State of South
Africa, provides specialist care and training to undergraduate and postgraduate students. It is the
only maxillofacial unit servicing the province of the Free State. Due to its proximity to Lesotho, it

also accepts referrals of patients requiring specialist care from Lesotho (Figure 1).
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Figure 1: Map of South Africa indicating the location of PH (Google Maps, 2020).

A study is yet to be conducted analysing the patterns of maxillofacial injuries treated in the unit.
A sequential collection of this data will allow public officials and practitioners to assess and
address the aetiologies, re-evaluate protocols and design new strategies that can be implemented
to ensure efficient and effective utilisation of scarce resources. Its geographic location, multi-
disciplinary team approach, and the large population it serves makes Pelonomi an ideal setting for

such a study.



CHAPTER 2

2.0 LITERATURE REVIEW

The maxillofacial region is divided into upper, middle, and lower thirds. The upper third is made
up of the frontal bone. The middle third consists of the maxilla, nasal and zygomatic bones. Le
Fort fractures occur in the middle third of the face and are classified into I, Il, and 111 according to
the level of maxillary involvement (Kahnberg et al.,1987). Zygomatic, nasal, orbital, and
ethmoidal fractures are also found in the middle third. The mandible and associated dentoalveolar
area form the lower third, and fractures in this region are classified based on anatomical location
(Dingman et al.,1969).

The maxillofacial region is made of several buttresses, which are divided into horizontal and
vertical. They are areas of thickened bone in the maxillofacial area. Horizontal buttresses are the
supraorbital rim, infraorbital rim, alveolar ridge with the palate and the mandibular lower border.
The vertical buttresses include the nasomaxillary, zygomaticomaxillary, pterygomaxillary, and the
ramus of the mandible. Their function is to maintain the face's structure and distribute occlusal

forces to the base of the skull.
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Figure 2. Horizontal and vertical buttresses of the face. (Fonseca et al., 2013)

2.1 Upper third fractures

2.1.1 Frontal bone fractures

Frontal bone fractures, also known as frontal sinus fractures, account for 5-15% of all maxillofacial
fractures(Gerbino et al., 2000). This bone has a large surface area and is usually the first site
exposed to trauma. However, it's one of the most robust bones in the face, with the ability to
withstand force between 800 to 2200 pounds of force before fracturing(Lakhani et al., 2001). It
consists of an anterior and posterior table and houses the frontal sinus bilaterally separated by a
thin septum. The anterior wall, which is thicker, is stronger than the slightly thinner posterior wall.
The nasofrontal duct originates from the posterior medial part of the sinus floor. It then drains into
the middle meatus. In 66-88 % of individuals, the drainage is medial to the uncinate process; in
12-34%, the drainage is lateral to the uncinate process. The latter occurs when the uncinate process
attaches superiorly to the cribriform or middle turbinate (Kennedy et al., 1997; Landsberg et al.,
2001).



These fractures most commonly presenting clinical features include forehead lacerations, frontal
bone depression, an altered sensation of the supraorbital nerve, and CSF rhinorrhoea (Manolidis
et al., 2004). CSF rhinorrhoea can be confirmed using a halo test clinically. The test is positive
when the fluid migrates further than the blood forming a halo effect. A definite confirmation is
done by sending the fluid for beta-2 transferrin analysis (Nandapalan et al.,1996). Historically
plain x-rays were taken to diagnose these fractures, with the Caldwell and lateral views being the
most useful. The gold standard for these fractures is computed tomography. Axial views reveal the
location and degree of comminution in the anterior and posterior walls. Coronal views disclose the
extent of the floor involvement, and sagittal views assist in examining the frontonasal duct (Finkle
at el.,1985).

Fractures of the frontal sinus are classified according to the involvement of either the anterior or
posterior walls, involvement of the duct, and CSF leakage from the nose. Gonty classified them
into four types, type I, which includes fractures affecting the anterior wall; type 11 has fractures
affecting the anterior and posterior wall, type 111, which is for isolated posterior wall fractures and

type 1V, which is for through and through frontal sinus fractures (Gonty et al.,1999).

Management of these fractures depends on the extent of the fracture, the depression caused, and

the duct's status. Anterior wall fractures which are nondisplaced or minimally displaced are treated

conservatively (Fattahi et al.,2016). Replaced and marked depression can be treated with open
reduction and internal fixation. Posterior wall fractures are more complex to treat due to the risk
of CSF leakage, meningitis, and mucocele formation (Rohrich et al.,1995). For minimally
displaced fractures and no CSF leak, conservative management is undertaken. Sinus obliteration
is indicated if the fracture is greater than 1 table width and there is a CSF leak. In cases where the
duct is injured or obstructed, obliteration is suggested. Materials used to obliterate the sinus include
fat, bone, or muscle and alloplastic hydroxyapatite (Kalavrzos et al.,1999). Cranialization is
indicated when 25-30% of the posterior wall is disrupted ( Pollock et al.,2013). Complications of
frontal sinus fractures include acute and chronic sinusitis, mucocele and mucopyocele formation,

meningitis, osteomyelitis, and brain abscesses (Gerbino et al.,2000).



2.2 Middle third fractures

2.2.1 NOE fractures

Fractures of the nasal region can be divided into those of the nasal orbital ethmoid complex and
isolated nasal bone fractures. The NOE complex is a bony union of the nasal, ethmoid, and orbital
bones (Nguyen et al., 2010). These fractures make up 15% of paediatric and 5% of adult
maxillofacial fractures (Kelley et al.,2005; Chapman et al.,2009). These injuries are caused mainly

by high-velocity motor vehicle accidents (Rodenet et al.,2012).

The NOE region is part of the vertical medial buttress of the face. The medial canthal tendon is an
essential soft tissue component of the complex. It attaches to the lacrimal fossa after overlying the
lacrimal sac anteriorly, posteriorly, and superiorly (Rosenberger et al.,2013). Its status and relation
to the central fragment play a considerable role in diagnosing, classifying, and treating NOE

fractures.

Injury to the complex results in telecanthus, orbital ecchymosis, epiphora, and CSF rhinorrhoea.
Increased intra- canthal distance of greater than 35 mm is suggestive and a distance greater than
40mm is diagnostic of NOE injury. Clinically these injuries are confirmed using a bowstring test

and bimanual test. Radiographically these fractures are best diagnosed using a CT scan.

Markowitz et al., (1991) classified these fractures into three types, emphasising the medial canthal
tendon attachment and its relation to the central fragment. Type | fracture with a large significant
fragment with the MCT attached. Type Il fractures are comminuted with the MCT attached.

Type Il fractures are comminuted, and there is a loss of attachment of the MCT.



Figure 3. NOE classification A-type I, B-type Il, and C- type Il (Markowitz et al., 1991)

Management of NOE depends on the displacement, level of comminution, and status of the MCT.
Type | fractures that are not displaced can be treated conservatively, and those that are displaced
are treated with open reduction and internal fixation. Type Il fractures can be treated with ORIF
or intraosseous wiring. If the bone containing the MCT is rigidly fixated, no canthopexy is
required. Type Il fractures are treated through transnasal wiring and canthopexy, with the medial
canthal tendon reattaches superior and more posteriorly. The most common complications of these

fractures are telecanthus and epiphora.

2.2.2 Nasal bone fractures

Isolated nasal bone fractures frequently occur as a result of the nose prominence and weaker nasal
bones owing to their thinness. They are the most common facial fractures but often are not reported
as they occur with other facial fractures. The nose is pyramidal in shape and consists of bone and

cartilage covered by muscles, mucosa, and skin.

These fractures present with swelling, tenderness, deformity, and haemorrhage of the nasal area.
Epistaxis occurs if there is an injury to the blood vessels supplying the area. Plain radiographs may
be taken for these fractures. However, if they occur in conjunction with other fractured, it is
essential to take a CT scan.



Rohdrich and Adams (2000) classified these fractures into five types. Type | consist of simple
unilateral fractures. Type Il is simple fractures occurring bilaterally and type Il is for comminuted
fractures. Type Il fractures are subdivided into three subgroups. The first subtype, A, is for
unilateral comminution, B — biliteral comminution and C- fractures, including frontal process.
Type 1V fractures are complex with septal disruption, and they have subtypes. The first is those
occurring with hematomas, and the second is those with nasal lacerations. Type V fractures are

those associated with NOE and midface fractures.

Type I-11l fractures are commonly managed with closed reduction, and types 1V and V are

primarily managed with open reduction.

2.2.3 Orbital fractures

Orbital fractures make up 10% of all maxilla-facial fractures (Nolasco et al.,1995). They can occur
in less frequent isolation or in conjunction with other fractures like the zygomatic complex
fractures. Those that involve the orbital bones are termed pure fractures. Fractures that involve
surrounding bones are known as impure fractures. These fractures can be further classified as a
blowout or blow-in. Blow-in fractures are where the orbital volume is reduced. Blowout fractures

result in an increased orbital volume due to the floor being displaced inferiorly.

The most common mechanisms of injury are interpersonal violence and motor vehicle accidents
and in children, being hit with a ball or falling is common. Three theories were suggested on the
mechanism of blowout fractures. The first theory was by King in 1944, which is called the
hydraulic theory. This theory suggests that there is an increased orbital pressure due to the globe
being pushed posteriorly. The globe to wall theory was suggested by Pfeiffer in 1943 indicated
that these fractures are caused by force delivered to the globe, and thus the globe hitting the walls
and resulting in fractures. The third theory was by Le fort in 1901, and it is known as the bone
conduction theory. It states that the force is delivered to the orbital rim, which then buckles

resulting in a fracture on the floor or medial wall.



Clinical findings associated with these fractures include subconjunctival haemorrhage, periorbital,
oedema, muscle entrapment, enophthalmos, and exophthalmos. Computed tomography is the gold
standard for diagnoses of these fractures in 1-2 mm cuts.

Jaquiery et al., (2007) classified orbital defects according to the size of the defect, which zones of

the orbital wall were affected, and indicated how complex it is to reconstruct the fracture.

Management of orbital fractures is indicated when there is diplopia, enophthalmos, restriction of
eye movement, and orbital emergencies. Orbital floor fractures greater than 50% are repaired using
titanium mesh, polyethene, or bone grafts. Forced duction is utilised during surgery to check the
mobility of the eye during surgery. Complications of orbital fractures include persistent diplopia,

enophthalmos, infection, and blindness.

Table 1. Classification of orbital defects by Jaquiery et al (2007).



Category Description Note

I Isolated defect of the orbital
floor or the medial wall,
1-2 cmé, within the
anterior two-thirds

I Defect of the orbital floor Bony ledge preserved at the
and/or the medial wall, medial margin of the
=2 ¢m?, within the infraorbital fissurs
anterior two-thirds

[l Defect of the orbital floor Missing bony ledge medial
and/or the madial wall, to the infraorhital fissure

=2 ¢m?, within the
anterior two-thirds
IV Defect of the entire orbital Missing bony ledge medial
floor and the medial wall, to the infraorhital fissure
extending into the
posterior third
V Same as category IV,
extending into the
orbital roof

2.2.4 Le fort fractures

Maxillary fractures are among the commonly described fractures of the facial skeleton. They are
more primarily associated with motor vehicle and motorbike accidents than any other facial
fracture (lida et al., 2001). Men in their 2" to 4" decade are affected mainly by these fractures
(Grasner et al., 2003).

10



Clinically, Le fort fractures present with oedema of the soft tissues and lacerations. Bilateral
periorbital ecchymosis and enophthalmos are associated with Le fort 11 and I11. Mobility of the
maxilla is noted, and it is usually associated with malocclusion. Often they presents with
ecchymosis on the buccal sulcus. If the maxilla is impacted posteriorly, an anterior open bite will
occur. Fractures with a mid-palatal split present with ecchymosis and a step between the central

incisors.

Maxillary fractures were classified by Rene Le fort into three types according to which level of
the maxilla is fractured. Le fort I fracture runs the pyriform rim and lateral nasal wall to the
pterygomaxillary fissure. Le fort Il fracture is a typical pyramidal fracture where the pterygoid
plates are fractured, and the fracture includes the nasofrontal suture. Le fort Ill fractures are
described as craniofacial disjunction with fractures of the pterygoid plates, frontozygomatic

sutures, zygomatic arches, and nasofrontal sutures.

Plain films utilised to diagnose these fractures include occipitomental and waters views. When
using the OM views, it is essential to follow McGregor-Campbell and Trapnell's lines (figure 4)

to identify fractures. Computed tomography is still the gold standard for imaging in these fractures.

Figure 4. McGregor -Campbell and Trapnell's lines. (Bowley et al .,2007)

11



The management of these fractures aims to establish good occlusion and to improve aesthetics
(Gruss et al., 1986). For minimally displaced fractures and where occlusion is not grossly affected,
intermaxillary fixation can be placed against a stable mandible. However, most of these fractures
are treated with open reduction and internal fixation as they are displaced and present with an

impacted maxilla, which requires mobilisation and disimpaction.

Common complications of these fractures include malocclusion, infraorbital nerve paraesthesia
and infection( Hang et al., 1997).

2.2.5 Zygomatic complex fractures and zygomatic arch fractures

The zygoma complex is very prominent in the face and is often injured. Fractures involving the
zygoma account for about 25% of all facial fractures( Ellis et al., 1996). Interpersonal violence,
sports injuries, and motor vehicle accidents cause these fractures. Males in their 3™ decade of life

are affected mostly by these fractures.

Patients affected by these fractures present with a flattened malar area, periorbital oedema and
infraorbital nerve paraesthesia. Other symptoms of these fractures include diplopia, malocclusion,
and restricted mouth opening when the arch is fractured and impinging on the coronoid process of
the mandible. Computed tomography is still the standard gold imaging for these fractures, as all
the involved sutures can be analysed. Traditionally, plain films utilised for these fractures include
Waters, Caldwell, and SMV views.

North and Knight classified these fractures utilising Waters view in 1961 (Table 2). They divided
the fractures into six types. Manson, in 1990 employed CT scans to classify these fractures into

low, middle, and high energy according to displacement.

Table 2. North and Knight classification.

Type | Undisplaced fractures

Type Il Isolated arch fractures

12



Type I Unrotated body fractures
Type IV Medially rotated fractures
Type V Laterally rotated fractures
Type VI Complex fractures

The goals of treatment for these fractures are to improve aesthetics and function. The treatment
then depends on the degree of displacement, effect on the function, and aesthetics. Low-energy
fractures are minimally displaced and thus can be treated conservatively. Middle-energy and high-
energy fractures can be treated with open reduction and internal fixation. Depressed zygomatic
arch fractures are treated by lifting the arch via the Gillies or Quinn approach. Complications of
these fractures include infra-orbital paraesthesia, enophthalmos, diplopia, facial asymmetry, and

trismus.

2.3 Lower third fractures

2.3.1 Mandibular fracture

The mandible is reported to be the most affected bone by facial fractures. This is due to its
prominence and the fact that it is the only mobile bone of the facial skeleton. Mandibular fractures
are caused mostly by interpersonal violence and motor vehicle accidents. Males in the 2" and 3'
decades of life are affected mainly by mandibular fractures. These fractures present with the
following symptoms malocclusion, steps in the lower border and occlusion, mobility of the
fractured segments, lacerations in the oral mucosa, localised swelling which is tender to palpation,

limited mouth opening, and nerve injury.

13



Fractures of the mandible were anatomically classified by Dingman and Natvig (1969) divided
into the following areas: symphyseal, para-symphyseal, body, angle, ramus, coronoid and condyle
fractures. Kazanjian and Converse, in 1974, classified them into three classes based on the
presence of teeth and the serviceability of those teeth. Class I fractures are those with teeth present
on both sides. Class Il fractures have teeth on one side of the fracture, and class Il fractures occur
in edentulous patients. They were further classified in relation to the environment and type by
Kruger and Schii (1982). Simple fractures are those with no communication to the oral cavity or
the skin, and compound fractures have communication with the skin or the oral mucosa. The types
of fractures were divided into greenstick, complete, incomplete and community. Shetty described
these fractures in the body and angle into favourable and unfavourable according to the direction

of the fracture and muscle action on the fractured segments.

Management of these fractures depends on factors such as fracture displacement, infection, and
availability of resources. These fractures can be treated conservatively or through closed reduction
and open reduction. Conservative management is reserved for incomplete fractures or hairline.
Closed reduction is for minimally displaced fractures where intermaxillary fixation would be
sufficient to reduce the fractures. Open reduction is when the fractures are opened, physically
reduced, and fixated into the previous position before fracturing. It is more for severely displaced

fractures and insufficient teeth for intermaxillary fixation.

Common complications of these fractures include post-operative infection, malunion and non-

union, and malocclusion.

2.3.2 Condylar fracture

Condylar fractures are defined as any fracture which occurs above the sigmoid notch and the
fracture line running posteriorly to involve the base, neck, or condylar head (Loukota et al.,2003).
These fractures are considered a preventative mechanism for intracranial intrusion of the condyles
into the middle cranial fossa (Matsumulo et al.,2005). Ellis's study showed that these fractures
compromised 29.3% of all mandibular fractures. Mostly males are affected by condylar fractures,

they are caused by interpersonal violence and falls ( Silvennoinen et al.,1992).

14



Patients with condylar fractures present with pain, pre-auricular swelling, limited mouth opening,
malocclusion, anterior open bite with bilateral condylar fractures, and deviation to the affected
side with unilateral fractures due to the action of the lateral pterygoid muscle. Imaging utilised for
these fractures include panoramic, reverse Townes x -rays, and computed tomography. MRI are

best for assessing intracapsular fractures.

The Wits Classification system describes 4 types of condylar fractures. Type | is for undisplaced
fractures, type Il is for displaced fractures, and is divided into two subgroups. The first 1A is for
displaced fractures with no loss of ramal height and I1b with ramal height loss. Type Il fractures

are dislocated from the glenoid fossa, and type IV fractures are comminuted (Figure 5).

15
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Figure 5. The Wits classification of condylar fractures.

Management of these fractures is based on the condylar head position with the glenoid fossa and
either loss or maintenance of the ramal height (Kleinhuiz et al.,1988). Fractures classified as type
I and 1A are mostly treated with closed reduction or conservatively. Open reduction is indicated
in fractures with displacement into the middle cranial fossa, the presence of a foreign body,
extracapsular displacement of the condyle laterally, and the inability to obtain acceptable occlusion
(Zide and Kent., 1983).

16



The complications of these fractures include malocclusion, ankylosis, facial asymmetry in
children, and infection. With an extra oral approach to these fractures, the common complications

are facial nerve injury and keloid formation.

2.3.3 Dentoalveolar fractures

Dentoalveolar fractures are injuries involving the alveolar part of the maxilla or the mandible and
surrounding soft tissues (Dale., 2000). These fractures are common among children and
adolescents. They occur primarily in males compared to females and are often caused by falls,

sports injuries, and motor vehicle accidents.

Presenting symptoms include soft tissue swelling, mobility of the teeth and bone, laceration of the
oral mucosa, displaced teeth, avulsed teeth, and crown fractures. Radiographic examinations for
these fractures include intra-oral periapical and panoramic x-rays, and if there are other facial
fractures, computed tomographs are indicated (Kullman et al., 2002).
The most common classification for these fractures is by Andreasen, which is based on the
involvement of hard tissues, periodontal injuries, supporting bone, and oral mucosa (Glender et
al., 2007)

e Comminution of the alveolar socket.

e Fracture of the alveolar socket wall.

e Fracture of the alveolar process.

e Fracture of the mandible or maxilla.

Management of these fractures depends on which tissue is involved. Crown fractures are treated
with fillings, and root canals are done if the pulp is involved. Teeth with periodontal injuries are
treated with implantation and stabilising with arch bars. Soft tissue injuries are debrided, and those
involving the alveolar bone are treated with arch bars for six weeks. Complications of these

fractures include infection, ankylosis of teeth, and malocclusion.

17



Several aetiological factors result in craniofacial trauma, and although there are global variations,
interpersonal violence and road traffic accidents feature prominently (Rikhotso & Ferretti, 2008;
Mogajane & Mabongo, 2018; Pillay et al., 2018; Zaidi et al., 2019). Other causes are self-inflicted
injuries, falls, burns, and occupational and sports-related injuries (Leles et al., 2010; Zaidi et al.,
2019). In Brazil and India, road traffic accidents were reported to be the leading causes of trauma
(Alves et al., 2012; Gorg et al., 2012). In Sweden, falls were the leading cause of trauma, while in
Germany and Australia, interpersonal violence accounted for most of the reported trauma (Kai,
2012; Boffano et al., 2015). This suggests that the aetiology of maxillofacial injuries differs based
on socioeconomic status, geographic location, and level of industrialisation. The patterns of
maxillofacial trauma in rural areas will thus differ from those reported in urban areas (Pillay et al.,
2018; Mogajane & Mabongo, 2018).

Even though the mandible is the largest and strongest facial bone, it is the most fractured bone in
maxillofacial trauma due to its position on the face and prominence (Upton, 1991). Studies
globally have also shown that the mandible is the most commonly affected maxillofacial area (Kai,
2012; Boffano et al., 2015; Alves et al., 2018; Pillay et al., 2018). In contrast, a German study
reported zygomatic bone fractures as the most common (Schneider et al., 2015). Mogajane and
Mabongo found that orbital fractures were the second most common, accounting for about 9% of
all fractures. However, Pillay et al. (2018) reported in their study that zygomatic fractures were
the second most common fractures. Similarly, zygomatic bone fractures were also reported as the
second-highest fractures in Australia, Ukraine, and Norway (Kai, 2012; Boffano et al., 2015).

Patterns of maxillofacial fractures, therefore, differ based on geographic location.

Maxillofacial trauma is more prevalent in males than females in various parts of the world
(Boffano et al., 2015; Alves, 2018; Pillay et al., 2018). Males are more predisposed to trauma
based on behavioural patterns, alcohol consumption, and exposure to occupational hazards
(Boffano et al., 2015; Alves, 2018). The age distribution of those individuals diagnosed with
fractures differs from region to region: in the Eastern Cape, individuals aged 18-24 years were
more frequently involved, while in Gauteng, the range was from 21-30 years (Pillay et al., 2018;

Mogajane & Mabongo, 2018). This finding concurs with the 19-32 years age distribution reported
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by Boffano e al., (2015). In Germany, it was found that males aged 20-29 years and females aged
50-59 years were most affected (Schneider et al., 2015). In Australia, the most affected age group
in males and females was 16 -30 years (Kai et al., 2012). Although there are global and geographic
variations, facial fractures appear more prevalent in the 2nd and 3™ decades.

Treatment of these fractures depends on the country's socioeconomic status and the affected
individuals, as well as the availability of facilities with trained personnel. In first-world countries
such as the United States of America and the United Kingdom, these fractures are routinely treated
with open reduction and a concise waiting period (Schneider et al., 2015). In contrast, in second-
world countries like Uganda and Columbia, most fractures are not treated immediately, and closed
reduction is used more frequently (Teshome et al., 2017). Limited access to healthcare facilities,
lack of resources (financial and human resources), and trained personnel often lead to inordinate
delays and compromised treatment of facial fractures in developing countries. All these factors

often result in poor treatment outcomes.

Pelonomi Hospital is a regional tertiary hospital in the Free State, providing specialist care and
training to both undergraduate and postgraduate students. Pelonomi Hospital has the only
maxillofacial unit in the Free State province offering services to the entire province. Due to its
close proximity to the country of Lesotho, it also accepts referrals of patients requiring specialist

oral and maxillofacial surgery care from Lesotho.

A study analysing the patterns of maxillofacial injuries treated in the unit has not been conducted.
A sequential collection of this data will allow public officials and practitioners to assess and
address the aetiologies, re-evaluate protocols and design new strategies that can be implemented

to ensure efficient and effective utilization of scarce resources. Due to Pelonomi Hospital’s
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geographic location, its multi-disciplinary team approach and the large population it serves, it is

an ideal setting for such a study.

2.4 Aim

To analyse the patterns and distribution of maxillofacial fractures at Pelonomi Hospital.

2.5 Objectives

1. To determine the demographics of patients presenting with maxillofacial fractures.

2. To determine the aetiology and type of facial fractures.

3. To determine the patterns and appropriateness of referrals to the maxillofacial unit at Pelonomi
Hospital (PH).

4. To describe the type of treatment and any delay in treatment.

2.6 Rationale for the study

It is envisaged that data derived from this study will be instrumental in developing a more effective
and efficient referral system in the Free State. The study will also provide insight into the
aetiologies and patterns of maxillofacial trauma within the Free State, which could be used to
develop preventative measures to reduce the occurrence of maxillofacial trauma within the region.
Understanding the patterns and appropriateness of referrals can reduce waiting times and ensure
the proper utilization of limited resources at the facility. The information obtained from the study

can also be disseminated to local clinics to create awareness and improve the referral system to the
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specialized unit. The study will provide data regarding the patterns of maxillofacial trauma in a

typical South African setting, thereby contributing to literature with local relevance
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CHAPTER 3

3.1 MATERIALS AND METHODS

3.1.1 Study design

This was a retrospective, cross-sectional, descriptive study designed to analyse the patterns and
distribution of maxillofacial fractures at Pelonomi Hospital over three years (January 2017 —
December 2019).

3.1.2 Study population

Convenience sampling was used to determine the study population. All the patients seen within
the specified period (January 2017- December 2019) who met the inclusion criteria made up the

study population.

3.2 Data collection

Data was collected from the administrative registers, radiological archives, and inpatient and
outpatient records available at Pelonomi Hospital from January 2017 - December 2019. A data
collection sheet was used to record all the patient’s clinical and radiographic records (Annexure
A). Variables recorded included demographic data (gender, age), aetiology of the trauma, type of
fractures, type of treatment provided which were conservative for patients that were given
analgesics, closed for the use intermaxillary fixation and open reduction were plates and screws
were utilised. The delay in treatment was determined from date of injury to the day of treatment
(Annexure A). The referral letters were assessed to determine the appropriateness of the referral
and the district from which the patient was referred. Radiographic records were retrieved from
archives and evaluated for the type of fractures. These radiographs were sent to a maxillofacial

and oral surgeon skilled in radiographic interpretation for a second opinion on the kinds of
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fractures diagnosed. The fractures were classified based on location into upper, middle and lower

third facial fractures.

3.3 Data analysis

Descriptive statistics of frequency and percentage were used to summarise the data. Fischer’s
exact test was used to determine the association between the independent and dependent variables.
The significance was determined by Monte Carlo significance (2-sided) with a 99% confidence
interval (Silva and Assuncéo, 2018). The Monte Carlo significance was used because the data 2 x
2 does not meet the requirement to perform a Chi-Squared test; all the difficulty of associations
has cells with 0 frequencies in at least one cell (Swinscow and Campbell, 2002). The level of

significance was set at a p-value less than 0.05.

3.4 Inclusion criteria

All patients who presented with maxillofacial fractures during the specified period were included
in the study.

3.5 Exclusion criteria

Patients with isolated soft tissue injuries and maxillofacial fractures secondary to pathology.

Incomplete records and missing records.

3.6 Ethics

Ethical approval was obtained from the Human Research Ethics Committee (Medical) at the
University of the Witwatersrand (Ethics number M210207). A request for permission to use
hospital records was introduced to the Clinical Manager and Chief Executive Officer of Pelonomi

Hospital.
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3.7 Confidentiality
The principal investigator maintained the participants’ anonymity and the captured data's

confidentiality. Personal identifiers were removed from the data and were only accessible to the

principal investigator (Annexure ?).

3.8 Funding

The primary investigator funded the study.
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CHAPTER 4

4.1. Results

4.1.1 Demographic characteristics of the participants

The majority of the participants were males (78.2%), and 41.2% were aged between 20 — 29

years old. The most affected ethnic group were Blacks making up 81.1% of the study population

(Table 3).

Table 3: Demographics characteristics of the participants

20-29 127 41.4
30-39 108 35.2
40-49 29 9.4
13-19 22 7.2
>50 16 5.2
<12 5 1.6
GENDER

Male 240 78.2
Female 67 21.8
RACE

Black 249 81.1
White 53 17.3
Other 5 1,6
DISTRICT

Mangaung 122 39.7
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Thabo Mofutsanyane 61 19.9
Lejweleputwa 43 14.0

Xhariep 33 10.7
Fezile Dabi 31 10.1
Lesotho 17 55

4.2 Actiology of trauma

A total of 307 patients with maxillofacial fractures were included in the study. The most common

cause of fracture was blunt trauma due to interpersonal violence (IPV) (60.91%), followed by road
traffic accidents (RTA) (23.13%), falls (8.14%), and sports (7.82%). Most of those who sustained

fractures due to interpersonal violence were assaulted without a weapon, 54.44% (Table 3). Motor

vehicle accidents were the leading cause of injuries within road traffic accidents category, with

73.4%, followed by pedestrian-vehicle accidents(Table 2). Within the sports-related injuries,

rugby and soccer were responsible for the same number of injuries, with 41.67% (Table 3).

Cause of injury

100%
90%
80%
70% 60.91%
60%
50%
40%
30% 23.13%

Percentage

20%
180/" 8.14% . 7.82%
0
0% I [
Fall IPV RTA Sports
Cause of injury

Figure 6: Cause of trauma (N=307)

26



Table 4: Aetiology of fractures (N=307)

Cause of trauma

Frequency

Per cent

Without a weapon

102

Epileptic 8 32%
Walking 6 24%
Collapsed 5 20%
Running 3 12%
From height 3 12%

54.55%

With a weapon

45,45%

Motor vehicle 52 73.24%
Pedestrian 11 15.49%
Motorcycle 7 9.86%
Bicycle 1 1.41%
SPORTS & [T
Soccer 10 41.67%
Rugby 10 41.67%
Other 3 12.50%
Cricket 1 4.17%
Alcohol involvement
Yes 198 64.50%
No 109 35.50%

4.3 Alcohol involvement

Of the 307 patients, 198 reported to have been under the influence of alcohol at the time of injury

(Figure 2).




No
36% —

Alcohol Involvement

Figure 7: Alcohol involvement (N=307)

4.4 Type of maxillofacial trauma

70.7% of the participants had mandibular fractures, followed by zygoma fractures (9.1%), nasal

bone fractures (6.8%) and dentoalveolar fractures (Table 5).

Table 5: Type of maxillofacial trauma (N=307)

Mandible fractures 217 70.7
Zygomatic fractures 28 9.1
Nasal Bone fractures 21 6.8
Dentoalveolar fractures 16 5.2
Le fort fractures 14 4.6
Orbital fractures 7 2.3
Frontal bone fractures 4 1.3




4.5 Treatment
More than half of the fractures were managed using closed reduction (52%) and the rest were

managed using open reduction (36%) and conservatively (12%) (Figure 8).

Open
reduction
36% Closed
reduction
7 5%
Conservative/
12%

Figure 8: Treatment (N=307)

4.6 Waiting period for treatment.

Majority of the study population (58.6%) waited 2 weeks for treatment (Table 6).

Table 6: Waiting period for treatment.

Waiting period Number %
2 weeks 180 58.6
<lweek 87 28.3
3 weeks 38 12.4
>3 weeks 2 0.7




4.2 Associations between variables

4.2.1Association between age and type of maxillofacial fracture

Fischer’s exact test showed that type of maxillofacial fracture was significantly associated with

age (p-value=0.00) (Table 7).

Table 7: Association between the type of fracture and age (in years)

Type of Fischer’s Sig.
maxillofacial <19 20-29 30-39 40-49 550 exact test

fracture

Dento-alveolar 5(18.5) |7(55) |- 2(6.9) |2(125) |4450 0.00*
fractures

Frontal fractures 3(2.8) 1(3.4)

Le fort fractures 1(3.7) 4(3.1) 5(4.6) 3(10.3) | 1(6.3)

Mandible fractures | 14(51.9) | 95(74.8) | 80(74.1) | 19(85.5) | 9(56.3)

Nasal bone fractures | 5(18.5) | 7(5.5) 9(8.3) - -

Orbital fractures - 1(0.8) 5(4.6) 1(3.4) -

Zygomatic fractures | 2(7.4) 13(10.2) | 6(5.6) 3(10.3) | 4(25)
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4.2.2 Association between the type of maxillofacial fracture and gender

There was no significant association between gender and type of maxillofacial fracture, p=0.20

(Table 8).

Table 8: Association between the type of fracture and gender

Type of maxillofacial Male Female Fischer’s Sig.
fracture exact test
Dento-alveolar fractures | 9(3.8) 7(10.4) 8.15 0.20
Frontal fractures 3(1.3) 1(1.5)

Le fort fractures 13(5.4) 1(1.5)

Mandible fractures 168(70) 49(73.1)

Nasal bone fractures 16(6.7) 5(7.5)

Orbital fractures 6(2.5) 1(1.5)

Zygomatic fractures 25(10.4) 3(4.5)
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4.2.3 Association between the type of maxillofacial fracture and race

There was no significant association between the type of maxillofacial fracture and race, p=0.58

(Table 9).

Table 9: Association between the type of maxillofacial fracture and race

Type of maxillofacial | Black White Others Fischer’s Sig.
fracture exact test
Dento-alveolar fractures | 11(4.4) 5(9.4) - 9.89 0.58
Frontal fractures 3(1.2) 1(1.9) -

Le fort fractures 14(5.6) - -

Mandible fractures 174(69.9) | 39(73.6) 4(80)

Nasal bone fractures 17(6.8) 3(5.7) 1(20)

Orbital fractures 6(2.4) 1(1.9) -

Zygomatic fractures 24(9.6) 4(7.5) -
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4.2.4 Association between the type of maxillofacial fracture and district

There was no significant association between type of maxillofacial fracture and district, p=0.14 (Table 10).

Table 10: Association between the type of maxillofacial injury and district

Type of fezile Lejweleputsa | Lesotho | Mangaung | matshabeng | t.mofitsanyane | Xhariep | Fischer’s | Sig.
maxillofacial dabi exact

fracture test
Dento-alveolar - 1(2.4) - 10(8.2) - 3(4.9) 2(6.1) 43.47 0.14
fractures

Frontal fractures 1(3.2) 1(2.4) - 1(0.8) - - 1(3)

Le fort fractures 2(6.5) 2(4.8) 4(23.5) |4(3.3) - 1(1.6) 1(3)

Mandible fractures 18(58.1) | 31(73.8) 11(64.7) | 84(68.9) 1(100) 46(75.4) 26(78.8)

Nasal bone fractures | 5(16.1) | 1(2.4) - 8(6.6) - 6(9.8) 1(3)

Orbital fractures 2(6.5) 3(7.1) - 1(0.8) - 1(1.6) -

Zygomatic fractures | 3(9.7) 3(7.1) 2(11.8) | 14(11.5) - 4(6.6) 2(6.1)
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4.2.5 Association between aetiology and type of maxillofacial fractures

There was a significant association between the cause of injury and type of maxillofacial

fracture (p=0.00) (Table 11).

Table 11: Association between the type of maxillofacial fracture and cause of injury

Type of maxillofacial fracture | Fall IPV RTA Sports | Fischer’s | Sig.
exact
test
Dento-alveolar fractures 5(20) 7(3.7) - 4(16.7) | 46.81 0.00*
Frontal fractures - 1(0.5) 3(4.2) -
Le fort fractures 2(8) 9(4.8) 3(4.2) -
Mandible fractures 16(64) | 139(74.3) | 50(70.4) | 12(50)
Nasal bone fractures 1(4) 12(6.4) 1(1.4) 7(29.2)
Orbital fractures - 4(2.1) 2(2.8) 1(4.2)
Zygomatic fractures 1(4) 15(8) 12(16.9) | -

IPV — Interpersonal Violence
RTA — Road Traffic Accident
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4.2.6 Association between the type of maxillofacial fracture and alcohol involvement

There was no significant association between alcohol involvement and type of maxillofacial

fracture (p=0.11) (Table 12).

Table 12: Association between the type of maxillofacial fracture and alcohol involvement

Type of maxillofacial fracture Yes No Fischer’s exact | Sig.
test

Dento-alveolar fractures 6(3) 10(9.2) 10.55 0.11
Frontal fractures 3(1.5) 1(0.9)

Le fort fractures 11(5.6) 3(2.8)

Mandible fractures 145(73.2) | 72(66.1)

Nasal bone fractures 10(5.1) 11(10.1)

Orbital fractures 6(3) 1(0.9)

Zygomatic fractures 17(8.6) 11(10.1)
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4.2.7 Association between treatment and type of maxillofacial fracture
Fischer exact test showed that there was a significant association between treatment type and

type of maxillofacial fracture (p=0.00) as shown in Table 13.

Table 13: Association between treatment and type of maxillofacial fracture

Type of maxillofacial fracture | Closed Conservative | Open Fischer’s | Sig.
reduction reduction | exact test

Dento-alveolar fractures 16(10.1) - - 193.73 0.00*

Frontal fractures - 4(11.1) -

Le fort fractures - -SS 14(12.5)

Mandible fractures 139(87.4) | 1(2.8) 77(68.8)

Nasal bone fractures 4(2.5) 15(41.7) 2(1.8)

Orbital fractures - 3(8.3) 4(3.6)

Zygomatic fractures - 13(36.1) 15(13.4)
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4.2.8 Association between waiting period and type of maxillofacial fracture

There was no significant association between the waiting period and type of maxillofacial

fracture (p=0.38) (Table 14).

Table 14: Association between waiting period and type of maxillofacial fracture

Type of maxillofacial fracture | <lweek | 2 weeks | 3 weeks | >3weeks | Fisher’s Sig.
exact test

Dento-alveolar fractures 3(3.4) 11(6.1) 2(5.3) - 20.56 0.38
Frontal fractures 1(1.1) 3(1.7) - -

Le fort fractures 5(5.7) 9(5) - -

Mandible fractures 58(66.7) | 126(70) | 32(84.2) | 1(50)

Nasal bone fractures 10(11.5) | 10(5.6) 1(2.6) -

Orbital fractures 4(4.6) 2(1.1) 1(2.6) -

Zygomatic fractures 6(6.9) 19(10.6) | 2(5.3) 1(50)
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CHAPTERS

5. DISCUSSION

5.1. Demographics
5.1.1. Gender

We found in this study that the trend with regard to gender of patients with facial fractures was
similar to those reported in previous studies (Pillay et al., 2018; Verma et al., 2015; Mogajane
etal., 2018). 78,2% of the study population were males, and 21,8% were females. This resulted
in a male-to-female ratio of 4,5:1. This is in agreement with other studies done locally and
internationally (Pillay et al.,.2018, Verma et al.,.2015; Schneider et al.,2015). Males are usually
injured because of involvement in contact sport, driving and interpersonal violence more than
females. 82 % of the males sustained their injuries while under the influence of alcohol and

only 18% females were injured having consumed alcohol.

5.1.1.2 Age

Individuals in the 2" decade of life were affected mainly by facial fractures (41.4%), followed
by those in the third decade (35,2%). Daliverska et al., (2012) and Schneider et al.,(2015)
reported results which are in consonance with our study. This is due to the active lifestyle

individuals in this group have.

5.1.1.3 Ethnicity

The majority of the individuals in the study were blacks (81%), followed by whites (17.3%).
This is in alignment with the study done by Mogajane et al ., (2018). This was expected and
is a result of blacks being the majority of the population in the province (88,7%). There was no

association between race and type of fracture sustained.
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5.2 Aetiology of facial fractures and effects of alcohol on maxillofacial trauma

In the present study, interpersonal violence (50,91%), followed by road traffic accidents were
the leading causes of maxillofacial fractures. This concurs with previous local studies (Pillay
etal., 2018, Mogajane et al., 2018) . In contrast, Motamedi et al., (2014) and Shah et al., (2016)
found that road traffic accidents followed by falls were the leading causes. This was found to

be related to the level of urbanisation of the area in which the study was conducted.

Excessive alcohol consumption is a co-factor in interpersonal violence and motor vehicle
accidents-related facial injuries ( Lee at el., 2010). Alcohol contributed to 65% of the
maxillofacial fractures within our study population. This is in agreement with other studies
that found that 65% of facial trauma was related to alcohol (Desai et al ,.2010). Schneider et
al.,(2015) also reported that 75% of their study population had sustained facial fractures while
under the influence of alcohol. In contrast most Middle East countries report a low association
between alcohol and facial fractures. The reasons stipulated for this was banning alcohol and

religious beliefs.

5.3 Type of facial fractures

Mandibular fractures were the most common type of fractures (70.7%), followed by nasal bone
fractures. Shankar et al ,. (2011) and Shah et al., (2016) also found the mandible to be the
most affected bone. Reasons for this include the fact that the mandible is very prominent and
mobile compared to other facial bones. Despite the fact that the mandible is the largest and
strongest facial bone, it is the most commonly fractured bone in maxillofacial trauma due to its
position on the face and its prominence (Upton, 1991). The mandible also has less bony support
than the maxilla. In their study, Pillay et al., (2018) found zygomatic complex fractures to be

the second most common fractures after mandibles.
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5.4 Referral patterns

Motheo district ( Mangaung metro) accounted for the majority of patients in the study (39,7%).
This is due to the high population density of the community, urbanisation, and industrialisation
compared to other districts. Batista et al,.(2012) showed a high prevalence of maxillofacial
trauma in urban areas of Brazil compared to rural areas. The reasons stipulated for this were
high number of people found in urban areas due to availability of jobs, presence of more motor
vehicles which increases the risk for road accidents and industrial jobs which may predispose
individuals to injury. Mogajane et al.,(2018) also reported similar findings between urban and
rural hospitals in South Africa. In contrast Al- Dajani et al,.(2015) found a high prevalence of
facial trauma in the rural areas of Ontario. Their explanation was that most families from rural
areas do not have medical insurance and hence they present more than the urban population
who have an option to present to the private sector. Thabo Mofutsanyane district followed
with (19,9%) as the most prominent district. However, this district is the furthest from the
maxillofacial unit. Lesotho accounted for 5.5% of the patients in the study due to the

unavailability of maxillofacial surgeons in that country.

5.5 Treatment

Most fractures were treated with closed reduction (52%). It appears like lack resources is a
significant contributor to this finding. These include lack of human resources, funding for
plates and screws, and lack of available theatre time. This finding is similar to Shah et
al.,.(2016), in which closed reduction was used as a treatment modality for most fractures.
However, Manodh et al., (2016) found that most of the patients in their study were treated with
open reduction and internal fixation (73,5 %). The benefits for this were increased success rates
postoperatively, early active mobilisation of the jaws, and less patient morbidity (Shetty et al.,

2008). In our study, only 36% of the patients were treated with open reduction.

5.6 Waiting period for treatment.

Early treatment of fractures is advocated as it reduces the chances of infection, pain, and post-
operative complications . Ideally, mandibular fractures should be treated in the first week and
other facial fractures within two weeks. Hermund et al., (2008) advocated for early treatment
of fractures within the first 72 hours post injury. The main reason for this was that the outcome

of the fracture depends on the cellular activity around the fracture area, and it was high with 3-
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4 days post injury. Derdyn et al.,(1990) argued that delay in treatment is associated with fibrous
tissue deposition and callus formation in the fracture site. This then increase the difficulty in
reducing the fractures, directly affecting treatment outcomes. However, many factors inhibit
patients from presenting early such as getting treatment for more life-threatening injuries, lack
of compliance and financial constraints. In addition, hospital related factors such delayed
transfers, lack of theatre time and shortage of resources can contribute to delay in treatment. In
our study, most patients waited for two weeks (58%), followed by less than one week (28%).
Possible factors responsible for delay in treatment include delay in transportation of patients to

the unit and lack of readily available theatres.

There are a number of limitations associated with our study. Our sample size may not have
been large enough to detect the association between alcohol, gender and type of fractures.
Additionally, long term follow-up and complications associated with the different fractures and

treatment types were not investigated.

Other factors such as available workforce at PH, delay in presentation and seniority of the
surgeon were also not investigated. Notwithstanding its limitations, this study has added
valuable information to the patterns and distribution of maxillofacial fractures at PH and the

Free State province at large.

In conclusion, this study has shown that blunt trauma due to inter-personal violence is
responsible for most maxillofacial fractures at PH, with mandibular fractures being the most
common fracture type. Majority of the patients with facial fractures were males in the 20-29
age group category and were treated by closed reduction. Most patients sustained their fractures

whilst under the influence of alcohol.

Future prospective studies, involving a larger number of patients, as well as post-treatment
follow-up period that will include data on treatment complications, delay in presentation and

fracture types are recommended.
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ANNEXURE A.

PROFORMA
IDENTIFICATION CODE OF PATIENT
DATE:
AGE:
GENDER: MALE: FEMALE:
REFERED: Yes No REFERRAL DISTRICT:

TYPE OF MAXILLOFACIAL FRACTURES

Upper Third Frontal bone
Middle Third Dentoalveolar Maxilla Nasal NOE Zygoma
Lower Third Dentoalveolar Fractures: Mandible:
DESCRIPTION:
CAUSE OF TRAUMA:

ROAD TRAFFIC ACCIDENTS:

Motor Vehicle: Motorcycle: Pedestrian: Bicycle:

INTERPERSONAL VIOLENCE:

With a weapon: Without a weapon:
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SPORTS:

Soccer: Cricket: Rugby: Other:

FALL:

Epileptic: Collapsed: From a Height: Running/walking:
OTHER:

ALCOHOLINVOLVEMENT:

Yes

No

WAITING PERIOD TILL TREATMENT: <1 week

1-2 weeks | 2-3 weeks

>3 weeks

TYPE OF TREATMENT PROVIDED:

Open Reduction

Closed reduction

Conservative
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ANNEXURE B.

PATIENT IDENTIFIER

Patient Name. ....ooveiirie e,
1dentification code. ......oouiimmm

Hospital / File number.....................
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ANNEXURE C

pelonomi hospital

[hepartmaent of Hews:
P Tgrtiary Heppital
FREE STATE PROVIMCE

DATE: | 05 May 2021 ENQUIRIES
TO: Dr BS Mvala FROM: | Dr GP Matshediso
 Department of Health Acting: Head of Clinical Services
. -is IGPEfshealth.
051 405 1936/1711
Bloemfontein

9301

SWBJECT: The patterns and distribution of maxillofacial fractures at Pelonomi Hospital in the Free

State province.

Pelonomi Tertiary Hospital grants you permission to conduct researches/studies and the

following criteria must be met.

<] [x]

<] [x]

That you obtain ethical clearance from the human research ethics committee of
the relevant university and approval by the Head of Health of the Free State.

That the Hospital incurs no cost in the course of your research.

That access to the staff and patients at the Pelonomi Hospital will not interrupt the
daily provision of services.

That prior to conducting the research you will liaise with the supervisors of the

relevant sections and introduce yourself with permission letter and to make
arrangements with them in a manner that is convenient to the sections.

Yours Sincerely

-

Acting: Head of Clinical Services
Pelonomi Tertiary Hospital

PELONOMI TERTIARY

HOSPITAL

05 -05- 2021

PRIVATE BAG X20581
BLOEMFONTEIN 8300
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ANNEXURE D

health

Depnr!mom of
Health

FREE STATE PROVINCE

06 April 2021
Dr BS Myvals
Department of Health
WITS
Dear Dr BS Mavala
[ %hpﬂ. The patterns and dklribnio- af maxillofacial fractures ut Pelonomi Hospital in the Free State province
Please ensure that you rond the whole doc Permission i b gunted Tor the shove - mentioned research oa the

followlng conditions:
e Scrious Adverse events 10 be reported 10 the Froe State department of health and/ or termination of the study

e Ascertain that your data collection exercise neither interferes with the day to day running of Pelomomi Hospital nor the
performance of duties by the respandents or health care warkers.

e Confidentiality of ink ion will be ensured and please do not obtain information regarding the identicy of the participants.

e Research results and a complete report should be made available to the Free State Department of Health on completion

of the study (a hard copy plas i soft copy).

e Progress report must be presented not Later than ons year after approval of the project 1o the Ethics Commitiee of the University

of Pretoria and 10 Free State Department of Health.

e Any amendments. extension or other eodificatsons to the protecal or in igators must be itted 1o the Erhics Commitiee of

the University of Pretorin and 1o Free State Depanment of Health.

e Conditions stated in your Ethical Approval Iontr nhould be adhered to nd o final co” of the Fihics Clenrance

Certificate should be submitted to 0 gov.zu £ mabeoamrid Shealh.g oy | before you commence with the
study

e No financial liability will be placed on the Free State Depaniment of Health

e Please discuss your study with Institution Manager on for logistical arrang see 2™ page for contact
details.

e Deparmment of Health to be fully indemnified from any haem that | clpants and stafl exy es in the study

e Rescarchers will be required 1o enter in to a formal agreement with the Free State departmerit of heaith regulating and
formalizing the research relationship (ducument will follow)

- A:gmdwhckyo-muwumww‘,wmum!m&m Provincial health
research day

oul find the above in

Dr D Matuu

HEAD: HEALTH
Date: ! O\Ll a2y

Heod : Mealtn
PO Box 277 Sosmisipi, $300
4% Fioor, Exacetive Sut, Bopteio House, one Maltand and Harvey Roed

. Eioemfotmn
o (051) A0 1845 Fax (051) &08 Y898 mad 1y, el e b o o e T o cebuaphaath gov 23 _
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ANNEXURE E

v,

UNIVERSITY OF THE [

WITWATERSRAND, $&7
JOHANNESBURG

R14/49 Dr Boyisile Stephen Mvala
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)

CL CERTIFICATE NO. M210207
NAME: Dr Boyisile Stephen Mvala
(Principal Investigator)
PART T Health

Pelonomi Tertiary Hospital, Free State Province

PROJECT TITLE: The patterns and distribution of maxillcfacial fractures at
Pelonomi Hospital in the Free State province

DATE CONSIDERED: 26/02/2021

DECISION: Approved unconditionally
CONDITIONS:
SUPERVISOR: Prof Risimati Rikhotso and Dr Lingeswara Pillay

APPROVED BY: Zf‘? /2’ M

Dr CB Penny,-€l@frperson, HREC (Medical)
DATE OF APPROVAL:  26/02/2021

This clearance certificate Is valld for 5 years from date of approval. Extension may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned 1o the Research Office Secretary on the Third
Flocr, Faculty of Health Sciences, Phillip Tobias Building, 28 Princess of Wales Terrace, Parkiown, 2193,
University of the Witwatersrand. IAve fully understand the conditions under which | amAve are authorized
1o carry out the above-meniioned research and I/we undertake to ensure compliance with these
conditions Should any departure be contemplated, from the research protocol as approved, lwe
undertake to resubmit the application to the Committee. |

The dale for annua’ re-cerlification will be one year afler the data of convened meeting where the study
was Initially reviewed. In this case, the study was initially reviewead in February and will therefore be due
in the month of February each year. Unreporied changes to the application may invaiidate the clearance
given by the HREC (Medical).

Principal Investigator Signature Date

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES
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