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ABSTRACT

Background of the study

Orbital fracture is a common injury accompanyingl+face trauma. The incidence of isolated
orbital fractures ranges from 4 to 16% of facialctures. Combined with other injuries including
those of the zygomatico-maxillary-complex (ZMC) @hdse of the naso-orbito-ethmoidal (NOE)
complex, they account for 30 to 55% of all facralctures. Orbital trauma can result in significant
functional and cosmetic defects and hence cangodisantly disabling. The modal age of 20-40
years leads to reduced productivity and loss ofpoeser. Patients with fractures involving the
orbit often present with concomitant injuries oé teyeball and/or the surrounding extra-ocular
structures. Misdiagnosis or delayed diagnosis nesylt in debilitating complications such as

blindness, diplopia, permanent paresthesia, malsmri and facial disfigurement.

Material and Methods

A descriptive prospective hospital-based study evasied out to determine the demographics,
aetiology, clinico-radiological features and mamagat modalities among patients presenting
with orbital fractures (n=60) at the Universityd&irobi Dental Hospital (UNDH) and Kenyatta
National Referral Hospital (KNH) in Nairobi, KenyA specially designed data collection tool
which was tested and calibrated was completedlfgratients with confirmed orbital fractures.
All data were coded and entered into the statispaakage for social sciences (SPSS) software

version 20 for analysis.



Results

Sixty patients (52 male, 8 females; p<0.05) witinfooned orbital fractures on CT scan were
recruited into the study. Orbital fractures occdmeost frequently in the 21-40-year old age group
(80%, p<0.05). The self-employed group was the ratistted occupational group (40%) whilst
the least affected was the formally employed gr(81p%). The distribution of orbital fractures
according to occupation was statistically significaX?=23.500, p=0.000).The principal
aetiological factor was motor cycle crashes (MC&s30 % particularly riders (21.6%) followed
by interpersonal violence (IPV) at 23.3%, publitiete crushes (PVCs) at 20%, private vehicle
crushes (PVCs) at 10%, injury from flying objectsl@% and falls at 8.3%. All the cases of IPV
were male (n=14, p=0.071) particularly of the 20y8®Id age (n=8) group. Clinical features
noted included peri-orbital oedema, subconjuctinaemorrhage (SCH), step deformity on the rim,
peri-orbital ecchymosis, trismus, eyelid lacerateord avulsion, paresthesia, malar collapse and
telecanthus, blindness, diplopia and entrapmeetrh-ocular muscles, enophthalmos, vertical
dystopia, exophthalmos and eyelid ptosis. The roostmonly affected anatomical site was the
floor (75%) followed by the lateral wall (71.7%hfia-orbital rim (66.7%), zygomatico-frontal
suture (63.3%), medial wall (46.7%) and orbitalfr@b%). Notably, 65% had zygomatic arch
fractures whilst 51.7% had ZMC fractures. In thigdy 5 patients had pure blow-out orbital
fractures whilst 55 patients had impure fractufégre were more fractures involving the left orbit
(n=28) than the right (n=14). Bilateral orbitaldtares were seen in 18 patients. Indirect CT scan
findings included haemosinus (air-fluid level) i f¢atients, tissue emphysema, teardrop and
pneumocephalus. The relationship between haemosindsorbital fractures was statistically

significant (p<0.05). More of the patients were iaged conservatively (60%).

Xi



Conclusion

The present study has reaffirmed that RTCs, espesiator cycle crashes and IPV are the leading
cause of orbital injuries most commonly in the ygumales in their third and fourth decades of
life. Evidently, haemosinus as demonstrated on €&hising together with peri-orbital oedema
and SCH constitute the clinical features most &tast with orbital fractures, most of which were
the impure variants. The left side was more aftethan the right whilst the floor and the lateral
wall being the commonest sites of orbital fracturespure variants particularly zygomatico-

maxillary-complex fractures are by far more comntloan the pure variant. Depending on the

severity of the injury, orbital fractures can benaged either surgically or conservatively.

Xii



CHAPTER 1

1. INTRODUCTION AND LITERATURE REVIEW

1.1. Introduction

1.1.1. Background
Orbital fracture is a common injury accompanyingl+face trauma. The incidence of isolated

orbital fractures ranges from 4 to 16% of facialskal injuried. In combination with those of the
zygomatico-maxillary (ZMC) and naso-orbito-ethm@OE) complexes, they account for 30 to
55% of facial injuriek Orbital trauma can result in significant functiband cosmetic defects and
hence can be significantly disablfnatients with fractures involving the orbit offeresent with
concomitant injuries of the eyeball and/or the sunding extra-ocular structures. Orbital floor
fractures have been associated with a 40% risklathalmic complicatior’s Blindness following
facial bone fractures has been reported to occbetween 0.67 to 9% of the orbital wall fractures
1.2,4.5 Interestingly, the rate of missed diagnosis bitat fractures is very high In a study by
Liu Jun (2002), 42.6% of orbital fractures were seif. In another study conducted by Ashar
(1998) to assess the frequency of blindness asedaiath maxillofacial trauma, it was concluded
that early diagnosis of the exact nature of thelmgdmic injury and treatment were important and

the involvement of the ophthalmologist was manddtor

1.1.2. Relevant Surgical Anatomy of the Orbit
The orbit is made up of seven bones. The orbitapshvaries with age, gender and race and

between individuals but the volume is usually 29€8@ with the eyeball occupying 7cc of the
orbital volume® 8912 Important vital neurovascular structures aresmaitted through the orbital
foramina and fissures. These include structureh sag the optic, oculomotor, trochlear,
ophthalmic and abducent nerves in addition to thglmalmic veins and artery. These structures

are vulnerable to injury following trauma. Medial the infra-orbital foramen the floor is about

1



0.27 to 0.5mm whilst the lamina papyracea is abadtito 0.4mm. The lesser wing of the sphenoid
bone is about 3 mm thick. The floor and the medll are, therefore, the thinnest portions of the
orbit. This makes the medial wall and floor the tmmmon sites of orbital fractufed he medial

walls are parallel in the sagittal plane and thertd walls form a 90° angle with each other
1L.12There is evidence of inter-racial morphometriciatémns of the orbital anatomy hence the
possibility of differences in the pattern of orbitractures among different radesin a

retrospective review of computed tomography (CTgnscand demographics in an unselected
cohort of 152 patients with orbital blowout fraasry it was shown that most blowout fractures
involve the orbital floor in Caucasians and Asiamkereas in Afro-Caribbeans the most common

site for fracture was the medial wall

1.2.Literature Review

1.2.1. Classification of Orbital Fractures
Orbital fracture classification systems vary widalyd may even be confusing, which makes

comparisons between studies diffiéult. For the purposes of this study orbital fractunese

classified int@® 15

. Pure/ Simple fractures
0 Blow out fractures
. Medial wall
" Floor: trap door, tear drop
. Lateral wall
. Roof
. Any combination(s) of the medial, lateral, floomdamof
o] Blow-in fractures



. Impure/Complex fractures
o] Orbital rim fractures
» Tripod (Zygomatico-Maxillary Complex) or Tetrapod
= Lefort Il
= Lefort Il
» Naso-Orbito-Ethmoid (NOE) complex

= Simple orbital rim fractures

1.2.2. Socio-Demographic presentation of orbital fractues
Most authors agree that by far the most commorifgcedd age group is the 20-40 years with an
80% plus male predominaricé 4 16 In a retrospective analysis of 132 patients waithital
fracture, 84% males were affected vis-a-vis 16%sdles In this study the most affected age group
was the 31-40-year-old age range (24.2%), folloimethe age groups of 21-30 years (22%) and

11-20 years (2294}.

1.2.3. Etiology and Mechanisms of Orbital Fractures

1.2.3.1.Etiology
The commonest causes of facial fractures are mwtioicle crashes (MVCs), assaults, falls and
sports injuries’?L In a Swedish retrospective study investigating thjuries before the
introduction of the seatbelt law in 1975, the mzanise of zygomatico-orbital injuries was MVCs
22 However, similar more recent studies have esfhbll assault (stoning, fists, kicks) as the
commonest cause of orbital fractiifes" 22 Airbags, paradoxically, have been reported tseau
ocular injuries and less frequently orbital fraetrin their study Lehto et al. (2003) reported a
2.5% frequency of ocular injuries but a low risksefvere eye injury from airbags (0.4%)The

etiology of orbital fractures varies according ®ographic region and occupation. In war zones

3



and mining regions, the predominant etiology inekidhigh velocity missiles, bomb-blasts and

gunshots. Sports, particularly boxing, cricket,by@nd soccer are associated with a high risk of

orbital fracture®. In a review of ten papers on orbital trauma, diaté2012) broadly divided the

etiology of orbital fractures into five main catems including MVCs, assaults, industrial

accidents, sports and others (Table1 Byidently MVCs constituted by far the commonesise

of orbital fractures and assault being the second.

Table 1.1: Etiology of Orbital Fractures

Motor Assault Industrial Sports Other

Vehicle Accident

Accident
First author N % % % % %
Abbas 772 24 1 0 0 75
Al-Qurainy 363 12 50 19 12 0
Amrith 104 32 13 20 10 20
Cook 365 40 31 0 0 29
Covington 243 80 5 0 0 15
Crumley 324 71 17 7 4 5
Gwny 567 35 37 5 9 18
Jayamanne 135 3 73 12 0 3
Lim 839 39 43 3 0 15
Luce 1020 65 35 0 0 0




1.2.3.2Mechanisms of blow-out Orbital Fractures
Three accepted mechanismsbifw-out orbital fractures have so far been descrited! 26 27

which include:

1. Hydraulic or “retropulsion” theory (Smith & Regan) % 2': An anterior force
causes an increase in intra-orbital pressure neguh the orbital wall giving way. The
thinnest parts of the orbital wall are the onethatgreatest risk of fracture including the
medial wall and the floor medial to the infra-ogbifissure (Fig 1:1). It has been shown
that a 0.8-1 ml increase of bony orbital volumeregponds to 1 mm on the Hertel
exopthalmometer. Accordingly, an increase in theyborbital volume of 1.5-2 ml will
cause clinically evident enophthalmas Z mm) 28 Enophthalmos may be temporarily
concealed and compensated for by a hematoma aedeetlikewise, exophthalmos may
result from a reduced orbital volume or a swellofgthe intra-orbital soft tissues or a
combination of the two factors. A ‘sunken eye’le tacute stage may be caused by the so-
called ‘retraction syndrome’, an entrapment of ihierior rectus muscle causing the
superior rectus muscle to exert a strong inwardl guithe eye bulb as a reaction to the
entrapped antagonist? 28 29 Diplopia may be caused by displacement of thegiyee,

as the two eyes are no longer in line with the saisieal axis®.

2. Buckling or “Bone Conduction” theory: Forces on the orbital rim are transmitted
along the longitudinal axis of the orbital wall. i$tcauses buckling particularly in the
thinnest parts of the orbit.

3. Globe to wall theory: This involves the direct impact of the globe orite orbital

wall.



Figure 1.1: lllustration of the Hydraulic Theory (http://www.eyeplastics.com)

In essence, the maxillary and ethmoidal sinusegesas air bags or shock absorbers to protect
direct injury to the eyeball and orbital conterif&is explains why globe rupture is relatively
uncommon in orbit fractuteIn a cadaveric study, Rhee et al. (2002) fourad ¢hforce greater
than 4900 mJ led to orbital floor fracture with miation of the orbital contents whereas a force
greater than 6860 mJ resulted in a combined orftitat and medial wall fractufé These results
imply that increasing force to the eyeball leadstweasing damage to the orbital walls beginning

with the orbital floor (“hydraulic theory’.

1.2.4. Clinical presentation of orbital fractures
Mark et al. (1999) conducted a study to evaluatdawénjuries concomitant with orbital fractures.
They concluded that the ocular sequelae of midffreietures ranged from non-vision threatening

injuries to vision-threatening injuries. It wasa@lsoted that pure orbital fractures were twice as



common as impure orbital fractures. Of note is #whe ophthalmic injuries may be apparent;
However, other potentially blinding complicatiorsnceasily be missed unless they are actively
sought®. The loss of vision associated with missed poadigtidangerous clinical features can
attract serious litigations. It is, therefore, matwy for the Oral and Maxillofacial surgeon to be
well conversant with the clinical features of oabifracture?’. In fact, Khan etal in their study
demonstrated the need for a mandatory ophthalnmedbgeview to minimize unwarranted
complications. In their study, 89% of their patemient through a thorough ophthalmological

reviewss,

Ansari et al. (2005) in a review of 2503 casesaofdl fractures at an Iranian Maxillofacial Unit,

demonstrated that 550 (22%) had orbital wall freetuOf the 550; 83 (3.31%) had minor ocular
and extra-ocular signs and symptoms whilst 39 ¢h)p®ad severe injuries and blindness.
Laterally directed forces were the main cause wfdoless. These laterally directed forces were

noted to cause tripod, lateral orbit and Le Fdre\el fracture®’.

Tan Bager et al. (2011) reported that the ocular finditiggt accompany orbital fractures are
periorbital ecchymosis (87.0%), periorbital paresth (33.3%), diplopia (12.96%), restricted eye
movements (11.1%), and enophthalmos (7.4%Pf note from this study and the one by Ten
Chen (2005) is that peri-ocular petechiae and oadeene present in almost all patients presenting
with orbital fractures The exception is the “white eye syndrome” or ‘thibital floor trap door”
phenomenon common in the paediatric and adolesggngroups®. It is a characteristic feature
of the young elastic skeletdh 8 39 Orbital soft tissue/the inferior rectus muscledraes tightly

entrapped in the fracture leading to ischaemiaifindt treated in time, fibrosis and permanent



diplopia may develop. The symptoms and signs inathée stage of an ‘orbital floor trap door’
fracture can be misleading and are often mistakenhibse of cerebral concussion. The patient
suffers from pain and nausea and sometimes fromitwvan bradycardia and syncope
(oculocardiac reflex§’. In these cases, acute surgery to release thapeett tissue is urgent if

serious complications such as permanent diplogidabe prevented.

1.2.5. Other common ocular manifestations of orbital walltrauma

Of interest is that fractures of the orbital latesall usually lead to backward, downward and
outward displacement of the zygomatic bone. Corsattyy the orbital cavity enlarges and
diplopia develops. In a 5-year retrospective stogly ateef et al. (2011)imitation of mandibular
movement occurred in 41% of patients with ZMC fuaes and was shown to result from
mechanical impinging of the zygomatic arch on tbhmnoid process of the mandible. Of note is
that diplopia was observed in 14.5% of patienthis study?*®. Al-Qurainy et al. (1991) reported
diplopia in 19.8% of patients with mid-face fracsrand found that zygomatic fractures were a
principal risk factor in the development of diplapt. In addition, if the fracture is near the superior
orbital fissure, the oculomotor nerve may be imirevhich will bring about external
ophthalmoplegia and possible diploffaThe orbital apex and Superior Orbital fissuredsgmes
have also been reported. For unknown reasons, Theg (2009) demonstrated that the left eye

was more commonly injured than the right®ye

1.2.6. Radiological findings
The generally recommended imaging modalities fdritak trauma include plain radiographs
(Waters and Caldwell views), CT scans (coronalittsd@nd axial slices), Ultrasound scan (USS),

MRI and Cine MRI for dynamic evaluatior 43 44 CT scan is generally considered the gold



standard for diagnosis of orbital fractuke#/hen it comes to bone resolution, CT scan remains

superior to plain radiographs, USS and MRI imadéRl is, however, better for soft tissue

resolution. In a study by Ten Chen (2009) the niigsBagnosis rate of cranial CT scan was 26.3%,

and that for plain X-ray was 47.2%This also showed that despite being the golddstiah

fractures can still be concealed on the CT scamp2oing the diagnostic value of US with that of

CT scan, Jank et al. (2004) showed that there m@gtatistically significant differences, provided

a skilled and experienced operator performed theekkBnination*4. Direct CT Scan findings

include fracture position, size of the defect atadius of the optic canal. Indirect signs includgt s

tissue swelling, muscle entrapment, air fluid lefrdmorrhage) and tissue emphyséfma

Table 1.2: Radiological Pattern of Orbital Wall Fractures (Jank et al, 200%)

LOCATION OF FRACTURE N

%

Medial 1 0.2
Lateral 4 0.9
Floor 357 84.2
Medial/Lateral 2 0.5
Medial/ Floor 29 6.8
Lateral/ Floor 26 6.1
Medial/ Lateral/ Floor 5 1.2




From their study, Jank et al. (2003) showed thaflior was by far the commonest site of orbital
wall fractures (Table 2.2). Also evident from teisidy was that the medial wall and orbital floor
fractures were the most commonly found combinatforAccording to their findings, the least

common isolated fracture was the medial wall injusplated lateral wall fractures are relatively

uncommon perhaps because of the thickness of the*ho

Bilateral orbital fractures account for approxintato 6% of all orbital fracture casts In their
study, Roh et al. (2014) noted that the medial wéh nasal bone fractures to have been the most
common type of bilateral fracture. The nose isrtiwst frequently injured part of the face because
of its central prominent positioning and thin daginous skeletof?. It is, therefore, thought that
the impact on the nasal bones is transmitted tothire medial walls bilaterally. However,
depending on the striking angle and the magnitddbeoforce, fractures of the zygoma, maxilla
and frontal bone, which are thicker and harder thannasal bones, tend to occur unilaterzily

51 In another study Gatay et al. (2011) found that the commonest contininavas that of the

floor and the lateral wall (37.5%).

A study by Tong et al. (2000) found that 22.6% afignts with orbital fractures sustained isolated
(pure) and 77.4% sustained non-isolated (impunegsyof fracturé? The results of this studies
were comparable to a 2-year retrospective studghan et al. (2004¥. Both studies confirm the
general perception that impure orbital fracturesrauch more common than isolated fractures. In
both studies, ZMC fractures accounted for most immgorms of orbital fractures. Burm et al.
(1999) indicated in their study that the facialcftaes most frequently associated with orbital
fractures were nasal bone fractures followed byomyatic and mandibular fractures Gacto et

al. (2009) also determined that the most frequeattgompanying facial fracture was the

zygomatic fracturé?,
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Martello and Vasconez (1997) who studied 621 p#i@nth systemic injuries associated with
orbital trauma, determined that extremity and pelvaumas (33%) occurred most frequently,
followed by chest (7%) and intra-abdominal injur{&%6) °°. Gewalli et al. (2003) reported soft
tissue trauma in 34%, extremity and pelvic in 2% chest in 9% of the patier¥s In their

study, Roh et al. (2014) found that 23.8% of th&éepés with orbital fractures had systemic
injuries. These included life-threatening problersach as brain hemorrhage, spinal injury,

internal organ damage, shock secondary to exceskdeding and unconsciousnéds

1.2.7. Management
Management of orbital wall fractures varies fromservative approaches to surgical intervention
depending on the nature of the injury. The literatundicates that the choice of open surgery in
orbital fractures should be dependent on the fopdihenophthalmos and reduced globe motility,
whereas a conservative approach should be usedropétients with discrete clinical symptoms.
Clinical findings are the major indicator for opsurgery, followed by radiologic investigatiét
57,58 Indications for surgery can be summarized aspletih@lmos of 2mm or more, area of orbital
floor fracture 1.9crhor more, greater than 50% of the floor involvedylapia for more than 2
weeks, deteriorating visual acuity, retained fameigody, paraesthesia, telecanthus, vertical
dystopia, trismus, malar collapse, non-resolvinglacardiac reflex and entrapment of muscles
(trapdoor, tear-drogf: 58
Various types of materials for repair of orbitadtures have so far been described. In a review of
55 articles, Gunarajah and Samman (2013) demoedttiaat over 19 different materials are used
depending on the surgeon’s preference as welleaslithical conditior?®. Table 1:3 summarizes

some of the implant materials available in the raairk
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Table 1.3: Type of Implant Material (Gunarajah etal., 2013°° and Kontio et al. 2009°°)

TYPE OF IMPLANT MATERIAL EXAMPLE
Autogenous materials * Bone-calvarium, iliac crest, scapular,
rib
» Cartilage
* Temporalis fascia
* Dura
e dermis
Allogeneic materials * Irradiated fascia lata

* Lyophilized dura mater
» Lyophilized cartilage

Alloplastic materials Nonresorbable

* Titanium mesh

e Vitallium

» Bioactive glass

» Silicone

* Teflon

» Porous polyethylene sheet

 BAG plate

* Hydroxyapatite sheet
Resorbable

* PLLA plate

e P(L/DL)LA 70/30 plate

e PLLA/PGA sheet

* Polyglycolic acid membrane
* PDS sheet

* Polyglactin-910 mesh

* Polyglactin-910/PDS sheet

* Periosteum-polymer complex

Xenograft materials * Collagen membrane

Others e Suture suspension

Gunarajah and Samman. Repair of Orbital Floor Blawactures.
Journal of Oral and Maxillofacial Surgery 2013; B350-570.
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1.2.8. Fixation points and surgical approaches

A lot has been said about 1-, 2- and 3-point foatiechniques in ZMC fractures; and it is now
widely accepted that 3 point fixation has the highsability®?: 61, 62. 63, 64Davidson et al (1990)
analyzed different combinations of miniplate fixatifor stabilizing the fractured zygoma in
human skulls. This experimental study found thatttiree-point fixation at the fronto-zygomatic
suture; inferior orbital rim and zygomatico-maxiilduttress conferred maximum stability against
forces matching physiological stresd&sUnlike the 1-point and 2-point fixation in whithere
are a few scars left, concern has been raised dbeumultiple scars that result from the 3-point
fixation. However, if the incisions are properly @eausing the option of transconjunctival incision
for the orbital rim (which leaves no obvious scampper eyebrow incision for the FZ suture
(minimal scar that can be hidden under the eyebiavd) intraoral buccal sulcus incision (no
visible scar), the 3-point fixation can give betesthetic resulf8. Despite these apparent
advantages, three-point fixation is associated withe extensive periosteal stripping, extreme
retraction of bone edges and the requirement oémrexassistance for application of miniplates
across the zygomatico-maxillary buttress. In additionger operative time, the presence of more
hardware and increase in the cost of surgery amge stisadvantages of the 3-point fixation
approache&. However, in the light of the literature reviewwias found that irrespective of the
approach taken for reduction, good results candmewed by ensuring that zygomatic bone

fractures are properly reduced and adequatelyligedbiat least on three poirfts

1.3. Statement problem and Justification
Due to the continuing proliferation of IPV, RTCppst related and firearm injuries, Kenyan health
professionals are faced with increasing victimshwirbital fractures. The diagnosis and

management of orbital fractures poses a challengedan be appropriately tackled if there is
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improved understanding of their pattern of presgartan the Kenyan population. There are hardly
any local studies on the pattern of orbital fraesurAs such it is not sufficient to only rely ortala
from other regions. In fact, racial variation irbtal morphometry could result in differences in

the pattern of orbital fractures.

The rate of misdiagnosis of orbital fractures hasrbshown to be very high. Misdiagnosis of
orbital fractures may result in severe complicatiguch as blindness, diplopia, permanent
paresthesia, malocclusion and facial disfiguremenése complications can significantly reduce
the quality of life. Knowledge of the early comgltmons can help clinicians know what to expect
and hence come up with strategies on how to pre-emg@ prevent avoidable mishaps. The
findings from this study will not only aid in theadjnosis of orbital injuries but will also aid in

establishing the magnitude of this problem and ridoutie to better understanding and in the
formulation of management protocols for these iegir Preventative strategies can also be

developed, thereby reducing the morbidity and nigytassociated with orbital fractures.
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1.4.0bjectives

1.4.1. Broad Objective
To determine the aetiology, clinical features, odmjical features and the modalities of

management of orbital fractures at the UNDH and KNH

1.4.2. Specific objective

To determine

1.1. Patient demographics associated with orhbisat@res,

1.2. Aetiology factors associated with orbital ftaes

1.3. Clinico-radiologic features of orbital fractisramong patients presenting at the KNH
and UNDH.

1.4. Immediate and definitive management modaldfesrbital fractures among patients
presenting at the KNH and UNDH.

1.5. To identify any relationship between etiologinical features and radiologic pattern.
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CHAPTER 2

2. Material and Methodology

2.1.Study area

The study was conducted at two referral institigimnNairobi; Kenyatta National Hospital (KNH)
and the University of Nairobi Dental Hospital (UNIRHKNH is the oldest and biggest hospital in
Kenya. It has 50 wards, 22 out-patient clinics, tBdatres (16 specialised) and Accident &
Emergency Department. It has a bed capacity of 11800vers an area of 45.7 hectares and within
the KNH complex are College of Health Sciences Ydrsity of Nairobi); the Kenya Medical
Training College; Kenya Medical Research Institute National Laboratory Service (Ministry of
Health). (KNH, 2013). The UNDH is the largest arildest dental training institute in Nairobi,
Kenya. It is one of the schools under the UnivgrsitNairobi, College of Health Sciences and its

mandate is to train both undergraduate and posigtadgtudents.

2.2.Study population: All patients who presented with orbital fracturédshee UNDH and

KNH Maxillofacial/Ophthalmology departments wereluded in the study.

2.3.Study DesignA 5-month descriptive prospective hospital basedystommencing on
15t of July 2014 up to 30of November 2014

2.4.Study instrument: A structured and pre-tested questionnaire was used.
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2.5.Variables

Table 2.1: Variables

Independent variables

Demographic variables Age group, gender, occupatio
Etiological factors MCCs, IPV, Public VCs, Private VCs, hit by
blunt objects, falls.

Dependent variables

Clinical features: Diplopia, enophthalmos, infra-orbital
paeresthesia, periorbital ecchymosis, visual
field, eyelid lacerations, visual acuity, pupils,
dysmotility, globe position, trismus, facial
wounds, scalp wounds etc.

Radiological features Anatomical site of fracture i.e. floor, medial
wall, roof, lateral wall, Le Fort fractures,
ZMC, NOE, trap-door, indirect findings

Management: Whether conservative, surgical manageme

type of graft or implant used, incisions used

2.6.Inclusion criteria:
All patients with confirmed orbital fractures (O Gcan) presenting at the KNH and the UNDH

during the study period who consented to be remdand to participate in the study.

2.7.Exclusion criteria:
» Patients with confusion and diminished autonomy.
» Patients who declined to give the consent to ppéete in the study.
= Patient with confirmed orbital fractures without G@ans.

2.8.Sampling method
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All patients presenting at the UNDH and KNH wittbital fractures from the first of July 2014
to the 3@ of November 2014 were included in the study. Avesrience sampling method was,

therefore, used to select participants into thdystu
2.9.Sample Size

Sixty patients with confirmed orbital fractures @1 scan were included into the study. The
following sample size determination formula foridence studies for an unknown population
proportion (Corlien, 2003Pwas used to estimate the proportion of populatienstudy size as

follows:

Sample Size = Z2P(1-P)
D2
n=desired sample size when n>10,000
Z = standard error corresponding to 95% confideéecel (p<0.05=1.96)
d = degree of accuracy (0.05)
P= proportion of target population estimated toeharbital fractures.
From the study by Jitania (2012), orbital fractu@mnstitute approximately 4 to 16% of
craniomaxillofacial fracturés

Therefore n= 1,96<0.04 (1-0.04)
0.0%

59 (4% Of the CranioMaxillofacial fracéisr constitutes orbital traud)a

2.10. Data collection:
Data collection was done through interviewing & platients with orbital fractures where possible.

Where the condition of the patient did not permitrgerview, relatives or attendants of the patient
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were interviewed. Medical records and case sheats referred to whenever necessary to collect

additional information.

Procedure: Using a specially designed chart (see Appendixd&a collection included the

evaluation of;:

o Patient demographic data

0 Associated aetiological factors

o Clinical assessment by the principal investigator;

0 Ocular and peri-ocular findings

o Concomitant systemic soft tissue involvement

o CT scan findings

o Pattern of orbital fractures

o Concomitant craniomaxillofacial and systemic fraetu

o Indirect CT scan findings

o0 Treatment offered

2.11. Limitations and challenges of the study
. Not all patients with orbital fractures could afid€T scans. However, any patient

without CT scans was excluded from the study
. Acute stages: periorbital oedema made it diffibaltio a thorough examination of

the eye.
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. For head injury patients, clinical parameters Migon, diplopia, EOMM, visual
field, paraesthesia, mouth opening could not beszesl because of the limited cooperation

from the patient.

2.12.  Minimizing errors and biases
All data collection was conducted by the princijpalestigator. The investigator was appropriately

calibrated before and during the study in the feilg ways:

* Pretesting of the questionnaire and clinical exatiam chart to minimize intra-examiner
variations in data collection.

» Training and retraining of the principal investigaby the supervisors. Special emphasis
was paid on calibrating the investigator on staddaotocols for eye examination and
interpreting head and neck CT Scans.

» Every sixth patient was re-examined by the supersis

* Whenever deemed necessary the principal investigatsulted an assigned specialist oral

and maxillofacial radiologist and/or a consultaphthalmologist.

The study population was restricted to only thoke wet the inclusion criteria. Patients in whom
oedema may have made it difficult do a thoroughmeration were re-examined after the oedema

had subsided.

2.13.Data management and analysis
All data were coded and entered into the statispaakage for social sciences (SPSS) software
version 20 for analysis. Categorical data and Sanice of differences was determined using the
Pearson’s chi-square test and/or Fisher's exatd.t&he results were presented in the form of

tables and graphs.
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2.14 Validation
The quality assurance of all the findings was aakdeby calibrating and standardizing the
principal investigator. Every sixth study partiapavas re-examined by the supervisors on a
different occasion in order to obtain a measurehef consistency in the study findings. To
minimize on false positives or false negativeshef €T scan findings, the Pl was closely assisted

by the supervisors.

2.15.Ethical considerations
On the 186 of June 2014, the Ethics and Research committéeeoKenyatta National Hospital
and University of Nairobi approved the proposaltlué study. Strict ethical values of patient
confidentiality were maintained by the use of coflaseach patient instead of their names.
Informed consent was signed by every patient ttade@oluntary participation before recruitment

into the study.
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CHAPTER 3
3. RESULTS

3.1. Etio-Socio-demographics
During the 5-month study period, 60 patients (52esand 8 females, ratio of 6.5:1) were seen
and treated for orbital fractures at KNH and UDH.nén-parametric binomial test elicited a
statistically significant difference in gender distition between males and femalgs:0.05).
Orbital fractures occurred most frequently in tHe3®- (40%) and 31-40-year-old (40%) age
groups (Fig. 3.1). The difference in the distribuatiof orbital fractures according to age was
statistically significantX?=41.167, df =4, p<0.05). None of the patients was above the age of 50

years and the least affected age group was they@dGold cohort.
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Figure3.1: Distribution of orbital fractures according to the age

The most affected group was the self-employed (40Pdst the least affected was the white collar
(3.3%) job group (Fig. 3.2). The variation in thistdbution of orbital fractures according to

occupation was statistically significap{’=23.500, df =4, p<0.05). The mean delay between the
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day of injury and the date first seen by the oral maxillofacial surgery (OMFS) team was 15.5
days (SD +/- 38.8 days). On one extreme some pategre seen by the OMFS team as early as
hours after the injury whilst on the other extreatbers were seen 2 years after the injury. To
avoid skewing the mean days of delay, one patieah §33 days after the injury was excluded

from the mean calculation.
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3.2: Distribution of orbital fractures according to occupation

The principal aetiology of orbital fractures wastorocycle crashes (MCCs; 30 %) followed by
IPV (23.3%), public vehicle (20%) and private védicrushes (10%), injury by flying objects
(10%) and falls (8.3%). The difference in distribuat of orbital fractures according to aetiology

was statistically significan{x?=22.367, df =6, p=0.001). Combined, road traffic crashes (RTCs)
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constituted 60% of the patients (Fig. 3.3.). Unlgblic vehicle crashes in which passengers
(n=10) were affected more than drivers (n=0), moale riders (n=13) were affected more than
passengers (n=4). The predominance of orbital iszguamong passengers in public vehicles
(X?=68.133, df =3, p=0.000) and among motor cycle ride(X?=60.400, df=2, p=0.000) was
statistically significant. While one person was It a motor cycle, two were hit by a public
vehicle. Notably, there was an equal distributibpassengers, pedestrians and drivers among the

patients involved in private vehicle crushes.
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Figure 3.3: Thedistribution of injured persons according to aetiological factors

For all the aetiological agents other than IPV,tfen age group affected was the 31-40-year-old
age cohort. Remarkably, 8 out of the 14 patients whre involved in IPV were in the 21-30-

year-old age group. The difference in the distitiuiof age groups among the IPV cases was,
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however, not statistically significa(X?=5.286, df =2, p=0.071). All the 14 IPV cases and the 5
who had fallen were male. The difference in thediencies between males and females was
statistically significant for IPV (p<0.05). All woem who presented with orbital fractures were

involved in RTCs (Fig. 3.4.).
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Figure 3.4: Distribution of aetiology according to gender

3.2. Clinical featuresof orbital fractures
In the present study, ocular and peri-ocular figdimcluded; peri-orbital oedema, subconjuctival
haemorrhage (SCH), step deformity on the rim, pdsital ecchymosis, trismus, eyelid laceration
and avulsion, paresthesia, malar collapse in dedaethus. Total blindness arising from orbital
fractures was noted in 5 cases but no patient eexd bilateral loss of vision. Because of
oedema, unconsciousness and pain, vision coulthenassessed in another 5 cases. There was

partial loss of vision in 4 patients. Table 3.lustrates the distribution of ocular and peri-ocula

25



findings. The difference in the distribution of dmuand peri-ocular findings was statistically
significant(X?=46.667, df =5, p<0.05).

Table 3.1: Distribution of ocular and peri-ocular findingsin patientswith orbital fractures

Sign/symptom Frequency Percentage
Peri-orbital oedema 55 91.7
Subconjuctival haemorrahge 50 84.8
Step deformity on the rim 29 48.3
Peri-orbital ecchymosis 25 41.7
Trismus 23 38.3
Eyelid laceration and avulsion 17 28.3
Paresthesia 15 25

1. Infra-orbital 10 16.9

2. Supra-orbital/trochlear 5 8.3
Malar collapse 8
Telecanthus 6 10
Vision

1. Blindness 5 8.3

2. Partial loss 4 6.7

3. Not assessable (pain, 5 8.3

oedema, comatose)

Diplopia /entrapment 4 6.7
Enophthalmos 4 6.7
Vertical dystopia 3 5
Exophthalmos 2 3.3
Ptosis 2 3.3
CSF leak 1 1.7%
Nasal telescoping 1 1.7%
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Up to 76.7% of the patients with orbital fracturesd concomitant soft tissue injury (STI). The
most commonly involved region was the face (68.384pwed by scalp wounds (20%) (Table

3.2.).

Table 3.2: Distribution of Concomitant Soft Tissue Injuries

Region Frequency Percentage
Face 41 68.3

Scalp 12 20

Upper limb 8 13.3

Lower limb 8 13.3

Torso 4 6.7
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3.3. CT Scan findings
From the findings of this study, the most commaaffgcted anatomical site was the floor (75%)
and the lateral wall of the orbit (71.7%). Tabl&.3summarizes the distribution of orbito-

zygomatic fractures.

Table 3.3: Distribution of the orbito-zygomatic fractures

Site Frequency Percentage
Floor 45 75

Lateral wall 43 71.7

ZM Buttress 42 70
Infra-orbital rim 40 66.7

ZT (Zygomatic Arch) 39 65

ZF Suture (Rim) 38 63.3
Tripod/ ZMC or Tetrapod 31 51.7
Medial wall 28 46.7

Roof 15 25

In this study, only 8.3% of the patients had purew out) orbital fractures whilst 91.7% had
impure fractures. The frequency distribution of itabfractures according to pure vs. impure
variants showed a statistically significant diffece (p 2-tailed<0.5). Among the 5 patients with
pure orbital fractures, 4 had isolated medial ralttures while one had an isolated orbital floor
blow-out fractures. The majority of patients withgure fractures had injuries of the infra-orbital
rim followed by those of the ZF suture. For fraeimvolving multiple sutures or multiple bones,
those of the ZMC fractures were by far the mostmam impure fractures followed by the NOE,

frontal bone/supra-orbital rim and the Lefort Nét injuries (Table 3.4.).

28



Table 3.4: Distribution of impure and pure orbital fractures

Frequency Percentage
Isolated (Pure) orbital fractures 5 8.3
1. Isolated medial wall 4 6.7
2. Isolated floor 1 1.7
Concomitant (Impure) fractures 55 91.7
1. Infra-orbital rim 42 70
2. ZF 38 63.3
3. ZMC 31 51.7
4. NOE 15 25
5. Frontal bone/orbital roof 15 25
6. Le Fortll 1 18.3
7. Le Fortlll 3 >

There were more fractures involving the left ofd#.7%) than the right (23.3%). Bilateral orbital

fractures were seen in 30% of the patients. The tleft to right was, therefore, 2:1. This

difference was not statistically significa@=5.200, df =2, p=0.074). The infra-orbital rim had

the highest number of bilateral fractures (Tab.3No patient had bilateral orbital roof fractures
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Table 3.5: Distribution of bilateral orbital fractures according to anatomical site

Region Frequency Percentage
Infra-orbital rim (ZM) 13 21.7

Floor 10 16.7

Lateral wall 8 13.3

ZF suture 7 11.7

Medial wall 5 8.3

ZT (arch) 4 6.7

Tripod/ ZMC or Tetrapod 2 3.3

Roof 0 0

Out of the 5 patients who sustained blindness vioilg orbital fractures, 3 had ZMC, 2 orbital
roof and 1 medial wall fractures. Remarkably, b# 6 cases of blindness were involved in high
impact trauma. The relationship between blindneskamatomical site of fracture was however

not statistically significanfp>0.05).

In the present study, the mandible was the mosteamconcomitant CMF site (31.7%) with the
symphysis having had the highest frequency (20%yvied by the body and parasymphysis

(16.7%). The rest of the concomitant injuries #tesirated in Table 3.6.
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Table 3.6: Distribution of concomitant craniomaxillofacial fractures

Region Frequency Percentage
Mandible 19 31.7

1. Symphysis 12 20

2. Body/parasymphysis 10 16.7

3. Angle 3 S

4. Coronoid 1 1.7
NOE 15 25
Cranial bones 14 23.3
Le Fort Il 11 18.3
Le Fort | 10 16.7
Sagittal split maxilla/palate 4 6.7
Nasal bones 3 5
Dento-alveolar 3 5
Le Fort 1l 3 5
Mastoid process 1 1.7

By far, head injury (33.3%) was the most prevat@ricomitant injury. Other systemic anatomic
regions affected included chest trauma in 3 patje@t2 spine fracture in 1 patient, upper limb
(radial-ulnar fracture) in 1 patient and lower lirffoacture proximal third femur) in 1 patient.

Interestingly, the patient who had a C-2 spinerinjuad no neurological signs.

In this study the indirect CT scan findings weréirtded as CT scan findings other than fractures.
In 90% of the patients there was evidence of saglhn the CT scans. Another strikingly common

indirect CT scan finding was haemosinus (air-fllegel) which was evident in 78.3% of the
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patients. The frequency distribution of haemosiausong the cases of orbital fractures was
statistically significan{p 2-tailed=0.000). Other indirect CT scan findings in order of desieg

frequency are as summarized in Table 3.7.

Table 3.7: Indirect CT scan findings

Indirect CT scan finding Frequency Percentage
Soft Tissue Swelling 54 90
Haemosinus 47 78.3

1. Maxillary Sinus 39 65

2. Ethmoid Sinus 26 43.3

3. Frontal Sinus 11 18.3

4. Sphenoid Sinus 3 5
Soft Tissue Emphysema 16 26.7
Intra-cranial bleeds/hemtoma 9 15
Tear drop 7 11.7
Pneumocephalus 4 6.7
Optic canal obliteration 0 0
Retrobulbar haemorrhage 0 0

3.4. Management of orbital fractures
Broadly, all the patients with orbital fracturesreeither managed conservatively or surgically.
Notably, more patients were managed conservati(@d?o) than surgically. Among the 24
patients who were managed surgically, 22 had figation using titanium miniplates while the

other two cases had semi-rigid wire osteosynthastsan autogenous iliac crest bone graft to
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repair an orbital floor defect. No form of fixatiamas done to secure the autogenous iliac crest

bone graft.

In as much as the floor of the orbit was the mostmon site of orbital fractures (n=45), internal
repair of the orbital floor was done in only 5 caddost patients with ZMC fractures (32%) had
the 3-point fixation at the ZF suture, ZM buttressl the infra-orbital rim. Out of the 15 patients
who presented with orbital roof fractures only 31 Heation done. Interestingly, all the three
patients had concomitant frontal bone fracturesatton of the supra-orbital rims in these three
patients, therefore, was achieved using frontahiitm meshes to support either the comminuted
frontal segments or to close the frontal bone defé¢ the 39 patients who presented with
zygomatic arch fractures, only 2 had rigid fixatigsing titanium miniplates. Closed reduction of
the arch with no fixation was done using the Gilliapproach and the Keen'’s approach in 11
patients. Surgical incisions used varied dependimghe site of the fractures. Table 3.8. depicts

the various surgical approaches employed in theepitestudy.
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Table 3.8: Distribution of surgical approaches used

Surgical incision Frequency Percentage
1. Infra-orbital rim access
Transcutaneous 17 28.3
Subtarsal 14 23.3
Subciliary 2 3.3
Infra-orbital 1 1.7
Transconjuctival 3 5
2. ZM buttress (Upper vestibular) 19 31.7
3. ZF access
Upper eyebrow 14 23.3
Upper blepharoplasty 2 3.3
Pre-existing scar 1 1.7
4. ZT access (Zygomatic arch)
Upper eyebrow incision for closed reduction 8 13.3
Keen vestibular approach for closed reduction 4 6.7
Gillies temporal access for closed reduction 2 3.3
Coronal 1 1.7
Alkayat-Brammley 1 1.7
5. Supra-orbital rim
Coronal 2 3.3
Pre-existing scar 1 1.7
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CHAPTER 4

1.6. DISCUSSION

The present study has prospectively yielded usefarmation regarding the early and delayed
clinico-radiologic features associated with injgrief the orbital skeleton and the contiguous
structures. Notably, the existing information ois tbubject is, largely, retrospective in nature. As
has been shown in the published literature andrmroedl in the present study, injuries of the orbital
skeleton and its related structures is indeed se&tie” of the young and middle aged male in the
20 to 40-year-old rand@ 2> 34 The high incidence of orbital trauma among thang middle-
aged, the self-employed and the blue collar graxqadd possibly be due to the high risk of
industrial accidents in view of the manual naturtheir jobs. Long hours of work, fatigue and the

physical demand from these jobs could also be &ibating factor.

The window period between the time of injury ane time of treatment is critical to the
management outcome. Complications such as rettmbuiaemorrhage, white-eye trap-door
phenomenon, superior fissure syndrome, orbital apexirome, haemorrhage, infections, no-
union, malunion, permanent paeresthesia, maloariysliplopia, enophthalmos, epiphora and
even blindness can all be avoided by timely intetiom 33 35 36,37, 38, 46, 47,57, 5 this study the
mean delay between the day of injury and the dededeen by the OMFS team was 15.5 days.
Notably, one patient presented 2 years after inyutly persistent diplopia and ophthalmoplegia.
Because of fibrosis of the muscles, there wae littht could be done. In a study by Roh et al
(2014) the mean time between trauma and initiapttalsvisit was 1.8 days and the mean time
between trauma and surgery was 12.2 dy®ur study, however, did not assess the duration

between the time of trauma and the actual treatmi@atisons given for the delays were
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multifactorial, including patients’ financial comaints, shortage of skilled workers in peripheral
health centres and lack of knowledge among thelhpedctitioners about the specialists who treat
orbital fractures. It is paradoxical that the poiguma group presented to the hospital early and
yet they had the highest incidence of delays. ®hisecause in most instances upon admission,
they were treated for life threatening injuries amubn recovery they were discharged from

hospital to seek OMF surgical care as outpatients.

In this study the principal causes of orbital ftmes were MCCs, IPV and public vehicle crushes
which is comparable with the other literattité 18 19 21. 2in which the commonest causes of facial
fractures were MVCs and assaults. The high inciderfdiCCs in our study could be attributed
to the general proliferation of motorcycles in Kangnd the poor enforcement of traffic
regulations. This is perhaps due to the fact thationsycles are more affordable, fuel efficient,
cheap to maintain and above all, motorcycles agéepable because of their ability to maneuver
the traffic jam and the poorly maintained roadsreport by the government’s economic survey
of 2009 showed that motorcycle registration rosenf2084 units in 2003 to 51 412 in 2008. In
2009, an average of 7000 motorcycles were registevery monttfé. Data reviewed from the
Kenya traffic police revealed that between 2004 2009, the greatest increase in RTC fatality

rates occurred among motorcyclists (51%) and pilhassengers (13%

In the present study, there was a statisticallgii@ant relationship between gender and IPV. In
fact, all the cases of IPV and all the cases ¢d faére males. IPV was twice more common in the
21-30-year-old age group than the 31-40-year-oklragge. This distribution could perhaps be

attributed to the fact that those in the 21-30-ym@drage group are more active, violent and
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outgoing. RTCs were, however, more common in thd@age group which could be explained
by the fact that the bulk of the working class wdam afford motor vehicles are within this age
range. The low incidence of fractures among th&@lyear-old age group could be explained by
the fact that as people grow older or settle ddatey are less likely going to be engaged into risky

habits that could potentially result in injuri®s

The ocular and peri-ocular examination finding®ur study were similar to results from other
studies ® 16. 39 Notably, the high frequency of SCH, peri-orbitaldesna and peri-orbital
ecchymosis was statistically significant. The dliglower percentage of periocular ecchymosis
compared to other studies could have been attdiotéhe delay between the time of trauma and
the time actually seen. The average delay of 18y th our study meant that by the time some of
the patients were examined, the signs/symptoms dvbalve subsided. The other possible
explanation for a higher rate of ecchymosis in o#ftedies could be because of the masking effect
of the dark skin colour among the African populatié® 3? From these studies it can, therefore,
be prudent to say that in the absence of peri-arbédema, peri-orbital ecchymosis and SCH, the

diagnosis of orbital fractures is least likely.

Pattern of orbital fractures

In the present study, the orbital floor was the hamsmmonly affected site with up to 75% of
patients affected which is comparable with whateothuthors have reported. Interestingly,
unlike the findings from other studies, our studg la very high incidence of fractures of the other
wallst 4% The high incidence of the floor and the mediall fracture could be attributed to their
being the thinnest portions of the ofhitThe inter-racial morphometric variations of thbital

anatomy could possibly explain why our results may be consistent with what other authors

37



have reporte& '3 In a retrospective review of CT scans and denpgea in an unselected cohort
of 152 patients with orbital blowout fracturesyias shown that most blowout fractures involve
the orbital floor in Caucasians and Asians, whenea@dro-Caribbeans the most common site for

fracture was the medial wall

Our study confirmed the general perception thaturamrbital fractures are much more common
than isolated fractures. From the results, thereawstatistically significant difference betweea th
number of patients who presented with impure orliggtures compared to the pure variant. The
most common site of isolated and pure orbital freet was the medial wall, constituting 80% of
the patients. Again, similar to the other literatuthe majority of patients with impure fractures
had fractures of the ZMC, NOE, supra-orbital rind drefort 113 52 There have been reports of
the left orbit being affected more than the rigfithis is consistent with our study in which the
ratio of the left to the right side was 2:1. Desyitis ratio, statistical tests yielded no sigmifice.

No attempt has been made to explain this trendutropinion, the natural reaction to trauma is a
protective reflex of the face by the hands. Thatrggde is, therefore, better protected than tfie le
because the majority of people are right hand dantinWe also believe that the fist-punch of a

right handed person is more likely to hit the tatbit.

In this study bilateral orbital fractures were saef0% of the patients. The infra-orbital rim and
the orbital floor had the highest number of bilatdéractures. Bilateral orbital fractures have been
shown to accounts for approximately 2 to 6% obdliital fracture case$. In their study, Roh et

al. (2014), showed that the medial wall with ndsale fractures was found to have been the most

common type of bilateral fractufe Catagay et al. (2013), however, reported bilaterhital
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fractures having been commonest in the floor ofbtiit'6. Most authors argue that the nose is the
most frequently injured part of the face becauséstentral prominent positioning and thin
cartilaginous skeleton. It is, therefore, thougatttthe impact on the nasal bones is transmitted to
the thin medial walls bilateraft§ > 5! However, depending on the striking angle and the
magnitude of the force, fractures of the zygomaxiliea and frontal bone, which are thicker and
harder than nasal bone, tend to occur unilateP8iB* . This could explain why in the present

study, there were only two cases of bilateral ZMvietures.

Notably, in 5 cases there was total blindness madother 4 there was partial/transient visual.loss
More interestingly, there was no patient with l@tat loss of vision which is similar to the
published literature in which the incidence of Oiness following orbital trauma ranges from 0.67
to 9 94" 5 16,31, 32,345 confirmed in this study, most literature agréeat blindness usually occurs
in association with lateral orbital wall and roo&dtures. Understandably, these are the thickest
portions of the orbit and as such the amount afdoequired to cause fracture in these walls will
most likely result in concomitant trauma to thelgdoAlso, the antero-posterior dimensions of the
orbit are such that the lateral wall is half thegth of the medial wall. This leaves the globe more
exposed on the lateral aspect and hence a latatimfigted force is more likely to result in
blindnes&! 12 34The incidence of trismus in the present study emsparable to other studfés

53, The high impact involved in orbital trauma expkiwhy the majority of the patients in our

study had concomitant soft tissue and skeletafiggu

Indirect CT scan findings by definition are any &dan findings other than fractures. Indirect

findings can be pathognomic of fractures. This learparticularly useful in borderline situations
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in which the surgeon or the radiologist is not $oioe whether a fracture is actually present. In the
present study, the strikingly common indirect CTarscfinding was haemosinus. More
interestingly, 87% of all the patients with orbifédor fractures had accompanying maxillary
haemosinus, 93% of patients with medial wall freetuhad accompanying ethmoid haemosinus
whilst 73% of patients with supra-orbital rim fragés had accompanying frontal sinus
haemosinus. The ones who did not have haemosimestia@se in whom the CT scans were taken
2 weeks after the injury. While the literature repdiaemosinus as one of the indirect CT scan
findings of orbital fracturés® 1. 4° to the best of the authors’ knowledge, hardly @sgarch has
so far been done to quantify the prevalence of loaemas among patients who present with orbital
fractures. From the findings of this study, it ieerefore, prudent to say that the absence of

haemosinus may rule out orbital fractures.

Management of orbital trauma follows the protocbthe basic ATLS in which the “ABCDE”
sequence must guide the priorities of managemesweder, one of the most controversial areas
in orbital traumatology is the decision on whett@®ido conservative or surgical management.
Many orbitologists agree that clinical findings &ne major indicator for open surgery followed
by radiologic investigation®® 57 58 In the present study, more patients were managed
conservatively (60%) which consisted of pain managd, tetanus toxoid, antibiotics, soft diet,
wound care, cold compression, corticosteroid theeaqal in some cases MMF. Because 51.7% of
the patients in this study had ZMC fractures, fasignificant number of cases, surgery was,
therefore, mainly done to correct trismus, malosicn, malar collapse, infra-orbital paraesthesia,

diplopia, extra-ocular muscle/peri-orbital fat eqment and restoration of orbital volume. Many
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of the patients who were managed conservativelydcbave benefitted more from surgery but

most of them could not afford the high cost of ienk and surgery.
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1.7. CONCLUSION

The present study has reaffirmed that RTCs, espesiator cycle crashes and IPV are the leading
cause of orbital injuries most commonly in the ygumales in their third and fourth decades of
life. Evidently, haemosinus as demonstrated on €hmsing together with peri-orbital oedema
and SCH constitute the clinical features most &tast with orbital fractures, most of which were
the impure variants. The left side was more afféthan the right whilst the floor and the lateral
wall being the commonest sites of orbital fracturnespure variants particularly zygomatico-

maxillary-complex fractures are by far more comntloan the pure variant. Depending on the

severity of the injury, orbital fractures can benaged either surgically or conservatively.

1.8. RECOMMENDATIONS
» Since the commonest cause of orbital fractures noad traffic crushes (particularly

MCAs) and IPV, preventive measures to minimizedbeurrence of these should be put
in place. These should target the particular segjofahe society mostly affected by these
injuries and may include proper training of motaleyriders, education of the public on
observation of road traffic regulations and findiy enforcement against IPV.

 MDT approach to minimize delays between the timénpfry and the time seen by the
maxillofacial team.

* Along-term prospective study would particularlyghm improving the study strength and

to establish the long-term complications of theaas treatment modalities
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APPENDIX |: DATA COLLECTION SHEET

1. Demographics

Serial NUMDET ... .. e e e e
Patient’s INItIAIS. .. ... e e e
Age (pick appropriately)

a. [0-10] b. [11-20] c. [21-30] d. [31-40] e. [&D] f. [51-60] g. [61-70]
Sex
(a).Male

(b).female

RESIAENTIAI PIACE ... e e e e e e e e e e e e e e e e
Occupation:

White collar
Blue collar
Self employed
Not employed
5. Student
D 2= 1= o ) | 0

rwnNpE

2. Etiology and Mechanism of Injury
1. Motor cycle crush
a. Rider
b. Passenger
c. Pedestrian
2. Public vehicle crush
a. Driver
b. Passenger
c. Pedestrian
3. Private vehicle crush
a. Driver
b. Passenger
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© 0o~ OA

c. Pedestrian

Sports Related
Gunshot

Falls: specify

Hit by object: specify

Interpersonal Violence

Examination of Eye: Clinical Features

(@11 1= £ ST o 1= o1 | Y

Right Eye

Left Eye

apow

aoow

®oooTp

a0 oW

1. Vision
Normal

Partial loss
Total loss

Not assessable
Not applicable

2. Diplopia
present

absent

not assessable
not applicable

3. EOMM

free
entrapment
Not assessable
Not applicable

4. Visual Field (VF) —
confrontational
method

Normal

Abnormal

Not assessable

Not applicable
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5. Orbital Rim
Step deformity
No step deformity
Not assessable

6. Eye Lids
Laceration/bruises
Oedema

Avulsion
Ecchymosis

No injury

7. Sclera
Subconjuctival
haemorrhage
Perforation

No abnormalities

8. Cornea
Clear
Perforated

9. Pupils

Fixed and dilated
Bilaterally equal and
reactive to light

Not assessable

Not applicable

10. Trismus
Done
Not done

11.Paresthesia
Infra-orbital
Supra-orbital and supra-
trochlear

No paresthesia

Not assessable

12.Vertical dystopia
Present
Not present
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13.Telecanthus
a. Present
b. Not present

14.Others: specify

15. Other associated Craniofacial STls
Scalp wounds

Facial wounds

Others (specify)

No injuries

oo oW

16. Other associated injuries
Upper limb

Lower limb

Torso

Others (specify)

No injuries

® 20T

4. Radiological features
Table 1: Radiographic Features on CT scan

1. Direct Signs

FLOOR ROOF MEDIAL LATERAL ZT M ZF TRIPOD/
WALL WALL ZMC/
TETRAPOD
RE
LE
2. Other associated craniofacial fractures
RE LE

a. Le Fort |

b. Le Fort Il

c. Le Fort 1l
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. NOE

o Q

. Cranial bones (specify)
Mandible

a. Body
Symphysis
Angle
Condylar
Coronoid
Ramus

g. Parasymphyseal
Dento-alveolar fractures
Others (specify)

~®Poo0CT

No injuries
3. Other associated fractures/injuries (whole body)
a. Upper limbs
i. Humerus
ii. Radius
iii. Ulnar
iv. Hand

v. No injuries

b. Lower limbs
i. Femur
ii. Tibia
iii. Fibular
iv. Ankle joint
v. Foot
vi. No injuries
c. Torso
i. Chesttrauma
ii. Abdominal injury
iii. No injuries

55



4. Table 2: Indirect CT scan signs

RE

LE

Air-fluid level
(haemosinus)

Ethmoid sinus
Maxillary sinus
Frontal sinus
Sphenoid sinus
No air-fluid level

®oooTp

Optic nerve and optic

canal
a. Impingement
b. Free

Retro-bulbar hemorrhage
a. Present
b. Not present

Tissue emphysema
a. Present
b. Not present

Tear-drop
a. Present
b. Not present

Trap-door
a. Present
b. Not present

Soft tissue swelling
a. Present
b. Not present

Other indirect signs
a. Present
b. Not present
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5. Management of orbital fractures
1. Conservative management

2. Surgical intervention
a. Rigid Fixation
i.  Titanium miniplates
ii.  Titanium orbital mesh
lii.  Autologous bone graft
b. Semi-Rigid Fixation
3. Fixation points

FLOOR ROOF MEDIAL LATERAL ZT ZM ZF RIM
WALL WALL
RE
LE
INCISIONS

6. Management of concomitant injuries

1. Conservative
MMF
Neuro-observation
Soft diet

2. Surgical Intervention
Craniotomy and evacuation of haematoma
Craniolization
Elevation of depressed skull fractures
ORIF mandible
Others: specify

oo w

®oo0op
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hours.

Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

Submission of an executive summary report within 90 days upon completion of the study

This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more details consult the KNH/UoN ERC website www.uonbi.ac.ke/activities/ KNHUoN.
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Yours sincerely
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PROF. M. L. CHINDIA
SECRETARY, KNH/UON-ERC

c.c. The Principal, College of Health Sciences, UoN
The Deputy Director CS, KNH
The Chairperson, KNH/UoN-ERC
The Assistant Director, Health Information, KNH
The Dean, School of Dental Sciences, UoN
The Chairman, Dept. of Oral and Maxillofacial Surgery, UoN
Supervisors: Prof. M.L.Chindia, Dr.W.A.Odhiambo, Dr.K. Keech
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