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ABSTRACT

Objective: The objective of this study was to establish ghiel@miologic characteristics, referral
pattern, interventions, visual outcomes and corapbas of ocular trauma in Tamale Teaching
Hospital (TTH) Eye Clinic, Tamale, Ghana.

Methods and materials: This was a retrospective hospital-based casesserievhich all new
patients of all ages with various eye conditiorsfr?™ January to 31 December 2010 were
reviewed from the outpatient/ inpatient record ®akd the sex and age recorded. The files/
folders of patients with ocular trauma were contieely selected and retrieved. The
epidemiological characteristics, referral patterimterventions, visual outcomes and
complications of ocular trauma were reviewed. Télevant data was extracted and a structured
guestionnaire completed for each patient. The dats then exported into STATA version 12
(Stata Corp, College Station, Texas) and analy3gghificant differences and associations were
determined by p-values of less than 0.05.

Results: A total of 2,027 records of new patients with eas eye conditions were retrieved.

Three hundred and sixty one (377 eyes) new ocrdanta patients’ files/ folders were analyzed.
The Male: Female ratio was 1:1.1 (p=0.09) for alvnpatients with various eye conditions

whilst it was 1.8:1 (p<0.01) for new ocular traumpatients. Majority, 474 (23.38%), of new

patients with various eye conditions were oldentlf years whilst most ocular trauma patients,
99 (27.42%), were in the age group of 20 — 29 yadost, 247 (68.42%), ocular trauma patients
were seen at TTH without a referral. Conjunctivedidns were the commonest, 144 (38.20%),
finding in traumatized eyes at presentation. Thenroonest, 243 (64.46%), intervention

rendered was medical treatment alone. By the WHGsdication, the majority, 227 (67.36%),

of traumatized eyes had normal vision, 47 (13.9%80e monocularly visually impaired and 63

(18.42%) were monocularly blind immediately aftarstaining ocular trauma. Most, 337

(89.39%), traumatized eyes had no complicationsviahg ocular trauma. Forty (10.61%) eyes

had complications of which corneal opacities/ sease the commonest, 16 (4.24%).

Conclusion Ocular trauma was a relatively common health lerobespecially among males in
the economically active age group and a significzenise of monocular visual impairment/
blindness in TTH, Tamale, Gharublic awareness campaign on preventive measusgstoe
be instituted to reduce the incidence and debiigaeffects of ocular trauma as it has the
potential of increasing the incidence of povertythe community and the country as a whole
because visual impairment/ blindness from oculaurtra has the potential to reduce ones
productivity and that of the family as a whole snmost affected persons turn to be the
breadwinner of their families.
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1.0 INTRODUCTION

1.1 DEFINITION OF OCULAR TRAUMA

Ocular trauma can be defined as any injury to theball, adnexa, orbital and/or periorbital
tissues. It can be classified into closed globeriag (contusions and lamellar lacerations), open
globe injuries (globe rupture, penetrating injuntraocular foreign bodies and perforations) and
adnexal injuries. It may be due to direct contaghviixed or mobile object, blunt or sharp
object, hot object, chemical substances, electpioaler sources or radiatidrr

1.2 BACKGROUND

Ocular trauma is an important preventable causasofl impairment and monocular blindness
globally. Owens et al (2011) carried out a statadtbrief in the United States of America (USA)
that compiled information from the Healthcare Castd Utilization Project (HCUP) on
Emergency Department (ED) visits related to eyeriag in 2008. There were about 636,619 ED
visits related to eye injuries, a rate of 209 giger 100,000 populations. About 3.1 percent of
patients seen in the ED for eye injuries were dahito the hospital— compared to 8.1 percent
of ED visits for all other types of injuriésin a ten-year retrospective study done in New
Zealand, the annual rate of ocular trauma was @6r5100,000 populatiofisin the Singapore
Indian Eye Study, ocular trauma was reported i19bat the study population, of whom 26.5%
required hospitalization.Cao et al in China estimated that the annual émmé rate of
hospitalized eye injury was 27.7 per 100,6000cular trauma accounted for 165 patients
(1.03%) of 15,970 ocular patients seen at an OtieftaDepartment and Emergency in India.
Trauma to the eye is an important cause of visaphirment and monocular blindness. Trauma-
related causes of visual impairment were corneaiss80.0%, 4 eyes) and macula scar (20.0%,
1 eye). Whilst the trauma-related causes of bksdnincluded corneal scars (30.0%, 3 eyes),
phthisis bulbi (20.0%, 2 eyes), macular scar (30.8%yes), and optic atrophy (20.0%, 2 eyes)
as found in the Singapore Indian Eye Sttidy.2012, there was a reduction in visual acuity of
37.7% of subjects following treatment after ocutauma in South Africd.A retrospective case
series done in Kenya (2011) showed that mostedjeyes (81.5%) were blind at admission and
63.8% were blind at discharge.

In Africa, few studies have been published on actdauma. In a two year review of 5,416
patients, 220 (4.06%) had at least one form ofardnauma or the other in Nigeffaln another
study in Nigeria, 1,508 new patients were seenafutvhich 149 presented with monocular
blindness, giving an incidence of 9.9%. Very fewdss have been done in Ghana on ocular
trauma especially in the last five years. In aastective case series, Gyasi et al found that
ocular injuries (23.2%) were the second most comecause of destructive eye procedures.
Eye injuries are a serious burden economically.l@®dwauma is an important cause of visual
loss and is frequently preventaBl&ven though there is high coverage of nationalthea
insurance scheme in Ghana; most patients stillodvave health insurance and have to pay from
their pockets to access health hence the needdoeptive measures. This study will establish
the epidemiologic characteristics and burden ofaycdwmauma and will be of help in revising or



formulating appropriate legislation on safety amdventive measures against ocular trauma in
Ghana.

2.0 LITERATURE REVIEW

2.1 EPIDEMIOLOGY OF OCULAR TRAUMA

Research indicates that young males are predonyngittims of ocular trauma with the
majority under 30years of age® > " °'? A study in the USA in 2011 estimated that ED sisit
related to eye injuries were 1.7 times higher fales (262 visits per 100,000 populations) than
females (158 visits per 100,000 populations). Imgarison, ED visits for other types of injuries
were only 1.2 times higher for males than femal€s400 versus 9,007 per 100,000 populations,
respectively). Almost three-quarters of ED visétated to eye injuries were for patients 44 years
and younger (73.6 perceritin New Zealand (2012), it was found that the iecice of eye
injury was seen to be decreasing with increasirgg ae maximum number of injuries was seen
in the age group 16-20 years and 26-30 years (1amd4dl1.3% respectively). Out of a total of
821 injuries, men had higher rate of ocular tradin@ women (74% versus 26%, p<0.001). The
mean age was 31 years for males and 37 yearsrfwids, respectivefyMalik et al (2012) in
Pakistan estimated that the mean age of patients1®#4 years with almost 70% of ocular
trauma occurring in the first two decades of lIfethe first decade, male: female ratio was 1.6:1
but it increased to 10:1 after the first deckti®ut of a total of 3,644 injured eyes from 3,559
patients over a 10-year period in China; the megndd the patients was 29.0+/-16.8 years with
a male-to-female ratio of 5.2:1 (P=0.067n South Africa (2012) it was estimated that more
males (68.9%) had eye injuries than females (31.X¥&)ng patients between 21 and 30 years
old incurred more ocular injuries (31.4%) than othge group&.In Kenya (2011), Funjika et al
found the male to female ratio to be 7.2:1, 87.9%d 42.1% respectively, and 68.6% were
between the ages of 21-40 years and the mean a8l year.Momanyi et al (2011) also
found that 71% were males with a male to femalie @t2.5:1 and the most common age group
was 21-30 years, 28.4% There appears to be a predilection for the ledt ®yeye injuries, *?

but in other studies the reverse is tHié?

Ocular trauma is common in the developing world amate so in the rural setting. Owens et al
in the United States noted that there were more fhéimes as many ED visits related to eye
injuries for patients from rural areas (646 per,000 population) than urban areas (120 per
100,000)° Occupation has been found to play a central rokié aetiology of ocular injury. In
China, Cao et al found that most male patients4).who presented with ocular trauma were
blue collar workers (physical laborers) under 44rgeold, whereas the females (36.0%) were
more likely to be children aged 14 years or youfigafindadi et al (2013) retrospectively
reviewed orbital and ocular trauma in which stude®2.4%) were the majority, followed by
skilled professionals (24.7%), and farmers (5.6%fye injuries occur at a high rate among
metal workers and welders. Flying metal chips vikeechief source of ocular in%ury, as reported
by 199 (68.15%) of those who gave a history of wiallated eye injury in Nigeria.

In New Zealand accidents were the main cause ofasgein the decades prior to 1990. Medical
conditions have been the main cause since. Thendecf accidents resulting in eye loss is
consistent with decreasing workplace and trafficidents in the general population and may be



due to improved workplace safety standards, satets and better medical managentéiftus,
preventive measures can be instituted to reducenthéence and debilitating effects of ocular
trauma based on epidemiological studies which agely lacking in the developing world and
Ghana is not an exception.

2.2 AETIOLOGICAL FACTORS OF OCULAR TRAUMA

The cause of ocular trauma is strongly relatedmorey other factors age, gender, occupation
and the environment. In the USA (2011), common esusf eye-injury related ED visits
included being struck by an object, falling, fitesfhs, motor vehicle traffic and environment
causes. Among cases admitted to the hospital fhenED, falls were the most common cause
followed by motor vehicle traffic accident and bgistruck by an objeétPandita et al (2012) in

a study in New Zealand revealed that the youngergagup had assault and metal work as a
main cause of ocular injuries. Elderly people hadlar injuries mainly from fall§.In China, the
most frequent types of injury were work-relateduiigs (1,656, 46.5%) and home-related
injuries (715, 20.1%)J.A Hospital-based, prospective study in a rurahdrelndia showed that
the most common cause of circumstance in whichrynjoccurred in adults was while
undertaking agriculturally related work (43.33%)pwever, in the paediatric age group, most of
the ocular injuries were sustained while at pla§.§3%).It was also found that out of 19
patients with open globe injury; the commonest cbjeausing injury was a wooden stick
(21.05%), followed by a stone (15.79%) and a butiten (10.53%). The commonest object
causing closed globe injury in 41 patients was aden stick (24.39%) followed by sugarcane
leaf (19.51%)"2 But in an urban area still in India, the caus@jpfry were road traffic accidents,
sports playing & recreational activities and ocdigral in 54(32.7%), 42(25.5%) and 33(20%),
respectively.

The home is a common place for ocular trauma iicAfrvarying from 54.5% in South Afriéa,
through 42.3% in Nigerid to 30.7% in Kenya? In 2011 Funjika et al found that 25.3% of
patients were self-employed and 24.2% were casadtess and the commonest cause of injury
(36.9%) was metal. He estimated that 54.3% of thjaries were sustained in accidental
circumstances while 45.7% were due to assaduiswever, Momanyi et al found that the second
most common setting is the farm/workplace in 24.6%@ sticks were the most common
causative agent 30.6% followed by stones 12.2%. Texlian interval before hospital
presentation was 3 daysMeanwhile in Nigeria, vegetative materials were thost common
(42.4%) offending agent, a minority of patients¥@2were admitted and none of the patients
had used eye protection at the time of injtiyn another study in Nigeria, the most common
cause of injury was assault in the form of slagt/ filow/fight, 137(62.2%). Road traffic accident
(RTA) was the second most common accounting foR@506) of the injury. Use of traditional
eye medication (TEM) was responsible for 21(9.5%ges. Occupational injury in the form of
metal (wire, hammer, fan blade, rod) was seen (5.936), foreign body (saw dust) 2 (0.998).

Ocular trauma may be open or closed. Out of a wit&,644 injured eyes from 3,559 patients
over a 10-year period in China; there were 2,081%) open-globe injuries, 1,580 (43.4%)
closed-globe injuries, 41 (1.1%) chemical injuri&s, (0.4%) thermal injuries and 678 (18.6%)
ocular adnexal injuriesln South Africa, open globe injuries were moregfrent (56.1%) than
closed globe injuries (43.9%)Likewise in Kenya, open globe injuries accounted #0% and
closed globe injuries 309%. Contrary to the above observations, a study inaNgpoved



otherwise. The commonest type of trauma was clgisak injury (73.3 %J° This is consistent
with studies in New Zealand, where 253 open glolpgies (OGI) and 568 closed globe injuries
(CGI) (p<0.001) were reportédnd in India where a study showed that closed eglofury
(68.33%) was more common than open globe injury6@)*®

In the Singapore eye study, a total of 42.0% eEsaesulted from a blunt object, 36.4% from a
sharp object, and 15.4% from chemical buriis.yet another study, one hundred and seventeen
(68%) patients had injury following blunt traumadaemaining 55 (32.0%) had laceratidrOn
review of the causes of ocular trauma in Nepalnbltrauma accounted for 56.5%, the
commonest of all, followed by sharp injury accongtifor 16.7 % In South Africa, Blunt
trauma/contusion (36.4%) was the most frequent gpejury. Solid objects (53.4%) were
responsible for more than half of the injuries doled by assaults (28.2%)n Nigeria, Mild
blunt trauma (49.3%) was the most common diagndsiépwed by severe blunt trauma
(30.3%). Severe and mild penetrating injury ocalirre 16.2% and 4.2% of the patients
respectively’® Still in Nigeria, of 132 patients included in aidy, most 84.1% sustained blunt
eye injury while 12.1% had penetrating eye injtity.

Sport is emerging as an important cause of ocutrma. Out of a total of 3,206 patients
hospitalized in Belgrade (2013) for serious meatelninjuries, 117 (3.6%) patients sustained
their eye injuries during some sport activitiesl. Alt 3 injured were males; 2 girls had their eyes
injured by tennis ball and the third girl was irgdrwhile playing the handball. The right eye was
wounded in 70 (59.8%) cases. There was no patightsymultaneous injuries of both eyes. In
general, the injuries occurred in children and ymrnadults, and none after the age of fifty.
Mean age of the injured was 25.8 years. Closedig@guvere reported in 113 (96.6%) patients
and open injuries were evident in the remainin@.4%) cases. In closed bulbar injuries, there
were different damages of the intraocular strugtuaad in open injuries two cases manifested
penetrating injuries and two other cases had raptdirthe eye ball. The majority of injuries
occurred in recreational sport activities—76.1%pfwed by school—19.6% and in professional
sports—only 4.394°

Alcohol consumption has been found to significamiyrease the risk of ocular trauma. Han et al
(2011) Korea,retrospectively reviewed the medical records of24,(patients who visited
emergency department and received ophthalmologinaation. The patients consisted of 2
groups: those with ocular trauma (n = 494) andeheighout (n = 530); the influence of alcohol
consumption was compared between these 2 groupise locular trauma group, the association
of the causes and types of ocular trauma with alcobnsumption was evaluated. It was found
that one of 530 patients of no trauma group and (2B77%) of 494 patients of trauma group
were related with alcohol intake (P < 0.001). Contgy the causes, physical assault was
significantly more common in alcohol- associatepliiyp (P < 0.001). Regarding the types of
injury, orbital wall fracture and hyphaema showedsignificant association with alcohol
consumption (P < 0.001). Older age and nighttimjerynwere significantly related to the
increased risk of alcohol- associated ocular tra(f/a 0.018 and < 0.001, respectivedy).

2.3 CLASSIFICATION OF OCULAR TRAUMA

Ocular trauma may be classified broadly as follows;
1. Closed globe injuries (ocular surface foreign bsdentusions and lamellar lacerations)



2. Open globe injuries (globe rupture, penetratingmyjintraocular foreign bodies and
perforations)
3. Orbital, adnexal or Cranial nerve trauma

2.3.1 Closed Globe Trauma

Closed globe injuries include; ocular surface fgmnebodies, contusions and lamellar lacerations.
A closed globe/blunt trauma occurs when there d&rect blow to the eye. The consequence of
such a trauma ranges from a simple ‘black eye’ewere intraocular disruptioifContusions
and/or tears occurs when there is blunt traumah&o dye, this is due to anterior-posterior
compression and corresponding equatorial stretcbirtpe globeHyphaema is usually due to
bleeding from the iris and/or ciliary body whicledrighly vascularised. Damage to the lens may
subluxate or dislocate it. It may also result intacact and /or pharcomorphic or
phacoanaphylactic uveitis or pupillary block glam@ Angle recession glaucoma may also
occur due to damage to the trabecular meshworktcing of the vascular choroid can lead to
choroidal rupture in the posterior segment. Thigegps as subretinal haemorrhage and gradually
clears to reveal an arcuate choroidal scar. Losgmtral acuity occurs due to Berlin’s oedema in
most cases because of predilection for the maeuka, whilst commotio retina may occur in
other parts of the retina. Vitreous haemorrhagestinal tears, breaks or detachment may also
occur?

2.3.2 Open globe Trauma

Open globe injuries include; globe rupture, pengtgainjury, intraocular foreign bodies and

perforations. A severe blunt trauma can lead tollattiickness globe rupture at the limbus and
under the insertion of rectus muscles anteriorky posteriorly around the entrance of the optic
nerve, as they represent the weakest sites of liblee.gThis is due to anterior-posterior

compression and corresponding equatorial stretabfitige globe’:

The extent of damage in penetrating trauma lardelyends on where and how far the object
enters the eye. However, they have poorer progm&sall compared to blunt trauma. Small
injuries that are off the visual axis and involvalyothe cornea may be self-sealing with
insignificant visual morbidity. In some cases this plugs the wound leading to an irregular
pupil. Lens opacity may result in an anterior segimgenetrating trauma involving the anterior
capsule of the lens. The retina is involved in @ost segment penetrating trauma. This may
lead to the development of vitro retinal scaringd amaction leading to complex retinal
detachments after the injuty?

Intra-ocular foreign bodies (IOFB): Damage to inbular tissues by a foreign body is caused
by virtue of its pathway into the eye and/or byitity to tissues as they degrade or oxidize if not
removed early enough. Sterile plastic and glassaalé tolerated in the eye because they are
inert. Brass, bronze and gold are moderately ttddravhilst ferrous containing metals and
copper cause severe reaction leading to siderasiscalchosis, respectively. Vegetable matter
and stones are poorly tolerated and can cause esestedophthalmitis if not managed



immediately™ ? In Pakistan (2012) Intraocular foreign bodies [B)Rvere found in 75 (15%) of
patients with ocular trauntd however, in Kenya (2011) it was recorded in 12%4). patients.

2.3.3 Orbital, adnexal or Cranial nerve trauma

Orbital trauma may cause eye lid oedeme, haemadowhzor laceration/ loss involving the lid
margin or lacrimal apparatus. There may also bead@no cranial nerves leading to palsies
affecting vision, ocular motility or function of elids. A retrobulbar haematoma is a true
emergency that must be evacuated urgently to ptéwes of vision. Bony orbital wall fractures
may also occur with the floor being the commonets sften leading to a blow-out fracture or
base of skull fracture.

2.4 PRESENTATION AND THE OCULAR TRAUMA PATIENT

The clinical presentation of ocular trauma is dseerThere appears to be a predilection for the
left eye to eye injurie3,*? but in other studies the reverse is ttié> Most bilateral injuries are
due to chemical insults or sharp objectsin India (2013) majority of patients presentedhwit
only anterior segment involvement (86.67%). None isalated posterior segment involvement.
Both anterior as well as posterior segment invokretmvas seen in 13.33% of patietitén
Nigeria, Mild blunt trauma (49.3%) was the most coom presentation, followed by severe
blunt trauma (30.3%). Severe and mild penetratimpgry occurred in 16.2% and 4.2% of the
patients respectivelyf.

Research suggests that people in the most proéuagie group (21- 50years) were most affected
(64.6%), followed by children age group (0-10). Labnjunctival injuries were most common
85 (38.6%), followed by those with multiple struaunjuries 40(17.7%). Those who had a
history of trauma but no injuries sustained wer@56%). Other injuries included; penetrating
eye injury 9 (4.1%), hyphaema/ painful blind eyk#dwing trauma 8 (3.6%) while corneoscleral
rupture with uveal prolapsed was 6 (2.7%), ocukmve injury with strabismus 3 (1.4%), and
retinal detachment 1 (0.5%)In Kenya, most patients presented with cornea#{gand scleral
(45.3%) injuries’

2.5 INVESTIGATION OF THE OCULAR TRAUMA PATIENT

In most cases of ocular trauma computed tomography is enough and it is the modality of
choice in acute setting where a ferrous containmgtallic foreign body or fractures are
suspected. Magnetic resonance imaging is good égetable matter orbital or intraocular
foreign bodies and soft tissues. Ultrasound is gmodntra-ocular lesions and orbital foreign
bodies but limited by poor penetration. Plain X-rayood for screening of fractures and orbital
foreign bodies. It is also useful for assessmethekinuses. % 22

2.6 COMPLICATIONS AND PROGNOSIS OF OCULAR TRAUMA

Multiple complications can occur following eye injtr *2 Ocular trauma is an important cause
of visual impairment and monocular blindness. Trawrelated causes of visual impairment were
corneal scars (80.0%, 4 eyes) and macula scard@@ @ye). Whilst the trauma-related causes



of blindness included corneal scars (30.0%, 3 eydghisis bulbi (20.0%, 2 eyes), macular scar
(30.0%, 3 eyes), and optic atrophy (20.0%, 2 egespund in the Singapore Indian Eye Steidy.
In 2012, there was a reduction in visual acuity3df7% of subjects following treatment after
ocular trauma in South AfrichA retrospective case series done in Kenya (20hajved that
most injured eyes (81.5%) were blind at admissind 86% were blind at dischargelwo
retrospective case series done in 2011 in Kenyavethaorneal opacity to be the commonest
complication’*? IOFB such as ferrous containing metals and copparcause severe reaction
leading to siderosis and calchosis, respectiveggetfable matter and stones are poorly tolerated

and can cause severe endophthalmitis if not manageediately"

One can even lose one’s eye due to ocular traum@hina, 52 (1.4%) no light perception (NLP)
eyes, enucleation was carried out for globe rupgurand uncontrolled endophthalmitis. In
addition, 371 (10.3%) eyes with a canalicular maetreceived anastomosis, and 56 (1.5%)
orbital fracture repairs were performed due to ificant enophthalmos and persistent dipldpia.
Primary evisceration was done in 29 (12.1%) ofgudasi with ocular trauma in Kenya and the
commonest indication was a severely injured glolbeere repair was not possible. In four
(13.8%) patients evisceration was done for endahmitis while in two cases it was due to
necrotic tissue and panopthalmitisn Ghanathe second most common cause of destructive
procedure of the eye was ocular injuries (23.2%Jlophthalmitis /panophthalmitis (47.9%), was
the first!*

2.7 MANAGEMENT OF THE PATIENT WITH OCULAR TRAUMA

Immediate intervention is crucial to forestall et damage and possibly reverse any damage
that had already occurred as in the case of sayicheburn where treatment should start at the
accident site with copious irrigation of the eyesler running water. In the immediate period
after the injury, the rapidity with which treatmastinitiated may have an important effect on the
final result. In the hospital setting managementy mtart with detailed and relevant history
taking followed by physical examination, performaraf special investigations, treatment and
follow up. Definitive treatment depends on oneisichl findings. This may include observation,
medical and/or surgical. First aid before arriviehaspital as in chemical burns, tetanus toxoid
injection in high risk injuries, antibiotic as piogaxis in high risk cases, analgesics for paim, an
application of eye shield/ pad to protect the gloisy be instituted:.?

A patient may be admitted in severe cases andsescahere compliance with treatment at home
cannot be guaranteed. The type and extend of sutigat may be carried out depends on the
nature of presentation of the patient and may radng® lid laceration repair, foreign body
removal, globe repair with abscission of prolapsedrotic uvea, anterior vitrectomy, anterior
chamber washout, lens washout with or without pnm®L implantation to conjunctival flap.
Primary implantation of posterior chamber lensdsrgbenetrating ocular trauma is associated
with favourable visual outcome and a low rate o$tpaperative complications. However, this
depends on the extent of damage and availabilitiadfities and may not always be possible.



Immediate and appropriate primary repair of sclengktures or lacerations is crucial to restore
the normal anatomy of the globe and to preventroeration of the uveal tract or the vitreous in
the wound. Secondary procedures may then follofurther repair and stabilize damaged intra-
ocular structures if indicatéd? The commonest non-surgical treatment was antisidtllowed

by analgesic$? whilst the commonest surgical treatment were c@rrepair followed by scleral
repair in studies done in Kenya.

To detect any complications such as glaucoma, tafiancataract and endophthalmitis in
patients with ocular trauma, close follow up isdhexk Unfortunately, many eye trauma patients
are lost to follow up especially in the developicmuntries due to long distances they have to
cover before they reach eye care centres, and dseinvolved® *? A variety of secondary
procedures and reconstructions could have beernrtakda within the follow up period such as
removal of corneal sutures, release of lid scausgesy for traumatic cataracts, vitreo-retinal
surgeries and corneal transplants in patients seighs' 2 % 12

2.8 KEY FACTORS AFFECTING VISUAL PROGNOSIS IN THE O CULAR
TRAUMA PATIENT

The key factors that correlate significantly witbop visual outcome following ocular trauma
include;

1. Initial visual acuity: The visual acuity at initial presentation hasir@at correlation with the
final visual outcomé. ** 23

2. Type of injury: The visual outcome was poorer in open globe ynas compared to closed
18, 20

globe injury:
3. Location and extent of injury: Irreversible damage to the retina and optic nemag occur in
posterior injury. Wound extending posterior to uscinsertion has poorer outcome compared to
those limited anterior to rectus insertitir*>

4. Presence of a relative afferent papillary defedfRAPD): RAPD was found to be strongly
associated with poor visual outcorfe®

5. Lenticular involvement® 214 23

6. Vitreous haemorrhage™ % %

7. Type of intra-ocular foreign body* ?

8. Time at presentation after ocular injury. Delayed repair is an important predictor of poor
visual outcomé? In Nepal 52.9 % presented to the hospital withrhaurs?® only 32.5% did so
in Kenya?®



3.0 JUSTIFICATION

1. This study shall provide data on the epidemiol@ijiaracteristics and outcomes of ocular
trauma as there is no published research on sathdg in Tamale, Ghana.

2. This study may help to facilitate the provisioninfegrated eye care, formulation and
enforcement of safety strategies for the preventioocular trauma in Tamale, Ghana.

4.0 STUDY OBJECTIVES

4.1 BROAD OBJECTIVE
The main objective of this study was to determihe épidemiologic characteristics, referral
pattern, interventions, visual outcomes and the ptications of ocular trauma in Tamale
Teaching Hospital, Ghana.

4.2 SPECIFIC OBJECTIVES
1. To establish the epidemiologic characteristics aeférral pattern of ocular trauma
patients.

2. To describe the interventions that were renderexttbar trauma patients.

3. To determine the visual outcomes and the comptinatdue to ocular trauma.

5.0 MATERIALS AND METHODOLOGY

5.1 MATERIALS
A structured questionnaire, appendix IV, was ugethe tool for this study.

5.2 STUDY DESIGN
This study was a Retrospective hospital-based serses.

5.3 STUDY AREA
The Eye Clinic, Tamale Teaching Hospital (TTH), ey Ghana was the study area.

5.4 STUDY POPULATION
The study population included all new patients wattended the TTH Eye Clinic with a
diagnosis of ocular trauma in the year 2010.

5.5 STUDY SETTING
The study setting was the Tamale Teaching Hostahiversity teaching and referral hospital

located in Tamale, the third largest city in GhaBhana’s population based on the 2010 Census
was 24,658,823, and that of the Northern Regiomale, was 2,479,46%.The Eye Clinic is



run by an Ophthalmologist, Optometrists and OplmtialNurses. Majority of the patients are
from Tamale and are mostly Ghanaian with few farerg. There are however other public and
private eye clinics in the region.

Figure 1: Image showing the map of Ghana and Tamale
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5.6 CASE DEFINITION
All new patients with a diagnosis of ocular traumiao attended TTH eye clinic on out-patient
basis or admitted at TTH eye ward frofhJanuary to 31 December, 2010.

5.7 INCLUSION CRITERIA

Records of new patients of all ages with oculaurtra who attended the Eye Clinic at TTH
within the stated study duration were includedhia $tudy.

5.8 EXCLUSION CRITERIA
Missing records of patients with ocular trauma wexeluded.

5.9 DATA COLLECTION PROCEDURE AND MANAGEMENT

5.9.1 Data collection procedure

All new patients of all ages with various eye caiogis from £' January to 31 December 2010
were reviewed from the outpatient/ inpatient recbotbks and the sex and age recorded. Data
was collected by liaising with the medical inforioat record officers working at the records
office. The date of attendance/ hospitalizatiormeaage, and the patient number was obtained
from the out-patient attendance record and theatrept record book in the clinic and the ward,
respectively. This information was then used toieeé all new files at the medical information
and records department. Consecutive patients’ fillkbéch met the inclusion criteria were
constituted. The relevant data such as epidemigdbgcharacteristics, referral pattern,
interventions, visual outcomes and complicationsaflar trauma were reviewed, collected and
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entered into the structured questionnaire showmppendix IV on perusal of the medical
records. Any additional information or clarificatiavas obtained from the medical staff where
necessary.

5.9.2 Data management and analysis

Each questionnaire had a serial number which wasuthique key identifier variable and each
patient’s medical record/ file was linked to thesial number. A separate code book was used to
store this information including the out-patiendan-patient numbers. Each questionnaire was
cross checked for completeness after data colledtio each day. The original medical record
was used to fill in missing blanks. Data was vakdaprior to entry. Double entry of
guestionnaire into computer’s Microsoft Excel datese 2010 was done to reduce errors. The
data was then exported into STATA version 12 (S@atap, College Station, Texas) and
analyzed with the help of a statistician. Descviptianalysis was done to determine the
frequencies and proportions for the various vaeslftontinuous/ categorical) and presented in
figures or tables where appropriate. Chi-squafetést was used for comparison of proportions.
Significant differences and associations were dateed by p-values of less than 0.05. A
separate hard drive was used to back up computarasadaily basis and stored in a safe and
secure locker.

5.10 MAIN OUTCOME MEASURES
The main outcome measures were:

1. Post treatment best corrected visual acuity.

2. Complications resulting from ocular trauma.
5.11 ETHICAL CONSIDERATIONS

5.11.1 Confidentiality

No consent was required as my study was of a pgaive nature using only the patients’
records from T January to 3 December, 2010 and the investigator did not camte ¢ontact
with the patients in person. Patient’s informatamnly appeared in the coded questionnaire but
not in any other publication. Names of patientgloricians were not recorded. The information
on the questionnaire was only accessible to thestnyators and the statistician who upheld
confidentiality and adhered to data protection ddads. The coded questionnaires was stored
and transported in a safe and secure locker andlesieoyed after the data was analysed.

5.11.2 Approval by Ethics Committees

The proposal was submitted to the Tamale Teachiogpital (TTH)/ Ghana Health Service
(GHS) and the Kenyatta National Hospital (KNH)/ \msity of Nairobi (UON) Ethics and
Research Committees for approval before commenderbe result of this study was shared
with the relevant stake-holders including TTH/GH& a&KNH/UON to help improve service
delivery and formulate preventive measures wittardg to ocular trauma.
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6.0 RESULTS

The total number of new patients with various eigeakes that attended the Tamale Teaching
Hospital (TTH) Eye Clinic from % January to 31 December, 2010 was 2,027 from the
outpatient and inpatient record books. Four hundretithirty eight were ocular trauma patients.
Three hundred and sixty one files/ folders consistf 377 eyes were retrieved manually. The
retrieval rate was 82.42%. Seventy seven files wassing. A flow chart for the data collection
is show in figure 2 below.

Figure 2: Flow chart showing the data collection ohew patients’ records reviewed at TTH
Eye Clinic

All new patients
seen in TTH eye
clinicin 2010 from
records book

Ocular trauma and
other eye Ocular trauma
conditions

361 Files (377 eyes)
retrieved and analyzed

438 Retrieval rate = 82.42%

Ocular trauma

2,027 patients
1,589 77 files missing
Other eye diseases
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Table 1: Demographic characteristics of all new pants in TTH Eye Clinic, Ghana, 2010

Demographic characteristic All new patients Oculartrauma patients
Number (%) Number (%)
Sex
Male 971 (47.90) 224 (62.05)
Female 1026 (50.62) 128 (35.45)
Unrecorded 30 (1.48) 9 (2.5)
Total 2027 (100) 361 (100)
Age group
0-9 302 (14.90) 61 (16.90)
10 - 19 327 (16.13) 53 (14.68)
20-29 386 (19.04) 99 (27.42)
30— 39 334 (16.48) 76 (21.05)
40 -49 204 (10.06) 38 (10.53)
>49 474 (23.38) 34 (9.42)
Total 2027 (100) 361 (100)

The male: female ratio of all patients attendingHTHye Clinic with various eye conditions was
1:1.1 (p=0.09) and that for ocular trauma patiemas 1.8:1 (p<0.01). Majority of patients with

various eye conditions were older than 49 yeardsivbcular trauma patients were mainly in the
20 — 29 year age group as shown in table 1 above.
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Figure 3: Flow chart showing inpatient and outpatiet distribution and type of globe
trauma sustained

343, 97.44%
Closed globe

352, 97.51%

Outpatient 9,2. 56%

Open globe

5, 55.56%

9 2.49% Closed globe

Inpatlent 4 44, 44%

Open globe

Most eyes were treated on outpatient basis andrityajtad closed globe trauma as shown in
figure 3 above.
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Table 2: Characteristics of ocular trauma patients

Ocular trauma patients

Number (%)

Occupation

Child/ Student 127 (35.18)
Manual 100 (27.70)
Farmer 40 (11.08)
Professional 38 (10.53)
Unrecorded 30 (8.31)
Unemployed 22 (6.09)
Retired 4 (1.11)
Total 361 (100)
Place of residence

Urban 253 (70.08)
Rural 84 (23.27)
Unrecorded 24 (6.65)
Total 361 (100)
Education Level

Unrecorded 137 (37.95)
No formal education 70 (19.39)
Tertiary 63 (17.45)
Pre school 36 (9.97)
Primary 28 (7.76)
Secondary 27 (7.48)
Total 361 (100)




From table 2 above, ocular trauma occurred commanigng children/ students. Most patients
resided in urban areas. The educational level wescorded in the majority.

Figure 4: Laterality of traumatized eyes

Traumatized eye

0.80%

M Unilateral
M Bilateral

Unrecorded

Unilateral ocular trauma was the commonest, 3427¢38), presentation as shown in Figure 4
above, from a total of 377 eyes.

Table 3: Agents causing ocular trauma

Eyes Number (%)

Agent of ocular trauma

Unrecorded 224 (59.41)
Organic* 60 (15.92)
Other** 58 (15.39)
Metallic*** 22 (5.84)
Chemical**** 13 (3.45)
Total 377 (100)

*organic (stick, wood, broom stick, branch, twigséct, goat horn, cow’s kick), **other (stone, saddst, knife,
fist, blow, slap, fall, football, glass, bottle bhtyer band, hot flame, air blast), ***metallic (naire, bullet, pellet),
****chemical (acid, alkaline, gun powder shots)

From table 3 above, the agents causing ocular tanas unrecorded in the majority of ocular
trauma patients.
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Table 4: Circumstance and place of ocular trauma

Ocular trauma patients Number (%)

Circumstance of ocular trauma

Unrecorded 175 (48.47)
Accidental 158 (43.77)
Attack/ Assault 28 (7.76)
Total 361 (100)

Place of ocular trauma

Unrecorded 236 (65.37)
Home 55 (15.24)
Workplace 25 (6.93)
Farm 18 (4.99)
Road 17 (4.71)
School 10 (2.77)
Total 361 (100)

From table 4 above, the circumstance and placewaotrauma was unrecorded in the majority.
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Figure 5: Referral pattern of ocular trauma patients

Referral pattern

m Not referred
M Referred
® Unrecorded

From Figure 5 above, out of a total of 361, theansj, 247 (68.42%), of ocular trauma patients
were seen at TTH without a referral.
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Table 5: Distribution of eyes by adnexa, orbit andjlobe findings

Eyes (N = 377) Number (%)

Ocular findings*

Conjunctival lesion 144 (38.20)
Ocular surface foreign body 105 (27.85)
Corneal epithelial defect/ ulcer 36 (9.55)
Other** 25 (6.63)
Cataract 22 (5.84)
Lid contusion 19 (5.04)
Corneal opacity/ scar 10 (2.65)
Traumatic Uveitis 10 (2.65)
Lid laceration 9 (2.39)
Other** 9(2.39)
RAPD 8 (2.12)
Hyphaema 7 (1.87)
Optic atrophy 6 (1.59)
Corneal perforation and uveal prolapse 5(1.33)
Corneal perforation 4 (1.06)

*multiple findings, **Other include: Hypopyon, Phislis bulbi, Endophthalmitis and Vitreous haemorehed)
(0.80%) each; Corneoscleral perforation and uvealapse, and Dislocated lens 2 (0.53%) each; Rt@xisital
fracture, Oclusio seclusion pupillae, IridodialysRuptured globe, Chorio retinal scar, Retinal detaent and
macula hole, Retinal detachment and Vitro retirsdrhorrhage 1 (0.27%) each.

The total findings (419) in table 5 above are nmtben N (377) due to multiple findings in ocular
trauma patients. Conjunctival lesions and oculafase foreign bodies were the commonest
findings at presentation following ocular trauma.
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Table 6: Distribution of traumatized eyes by intenention rendered

Eyes Number (%)
Intervention*

Medical treatment alone 243 (64.46)
Removal of ocular surface foreign body 102(27.06)
Lid repair 10(2.65)
Cornea repair 5(1.33)
Lens washout and primary intraocular lens implant (1.06)
Primary evisceration 4 (1.06)
Uveal abscission and cornea repair 3(0.80)
Anterior chamber washout 2 (0.53)
Lens washout 2 (0.53)
Lens washout anterior vitrectomy and primary intxdar lens implant 1(0.27)
Cornea repair lens washout and anterior vitrectomy 1(0.27)
Total 377 (100)

*most significant intervention recorded
The most common intervention rendered to ocularmta patients was medical treatment. One

hundred and thirty four (35.54%) eyes had surgintdrvention of which removal of ocular
surface foreign bodies were the commonest as shovable 6 above.
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Table 7: Distribution of visual acuity (VA) at presentation and up to 2 years of follow up

WHO CLASSIFICATION VA OF EYES AT BCVA AT FOLLOW-UP PERIOD (EYES)

PRESENTATION
3Months 6Months 1Year 2Years

6/6 - <6/18 227 (67.36%) 6(21.43%) 5 (35.71%) 3(27.27%) 3(37%p0
(Normal vision)

6/18 - <6/60 41 (12.17%) 7(25.00%) 5(35.71%) 3(27.27%) O
(Visual impairment)

6/60 - <3/60 6 (1.78%) 1(3.57%) 0 0 0

(Severe impairment)

3/60 — NPL 63(18.69%) 14(50.00%) 4(28.57%) 5(45.45%) 5(62.50%)
(Blind)
TOTAL 337(100%) 28(100%)  14(100%) 11(100%) 8(100%)

By the WHO Classification, majority of ocular traarpatients had normal vision at presentation.
Patients who were monocularly blind following ogutauma were more likely to come for
follow up compared to those with normal vision () as shown in table 7 above.
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Table 8: Distribution of eyes with or without compications due to ocular trauma

Eyes* Number (%)
No complications 337(89.39)
Corneal opacities/ scars 16 (4.24)
Secondary glaucoma 11 (2.92)
Other** 8 (2.12)
Cataracts 3 (0.80)
Phthisis bulbi 2 (0.53)
Total 377 (100)

*severest complication recorded, **Other includetérior staphyloma, Hyphaema, Infected socket, ecasneal
suture, Retinal detachment, Posterior capsular igpa€raumatic uveitis, Refractive error, each coisipg
1(2.50%)

From table 8 above, majority of traumatized eyed ha complications due to ocular trauma.
Forty (10.61%) eyes had complications of which eatropacities/ scars were the commonest.
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7.0 DISCUSSION

In this study a total of 2,027 new patients withi@as eye conditions were seen out of which
438 were ocular trauma patients. Three hundredsaty one patients’ files/ folders consisting
of 377 eyes were reviewed. The Male: Female ratie v1.1 (p=0.09) for all new patients with
various eye conditions whilst it was 1.8:1 (p<0.6d)new ocular trauma patients. There was no
statistically significant difference among malesl #&males attending the eye clinic with various
eye conditions but in terms of ocular trauma malese more affected compared to females.
This is in keeping with a study in the USA in 20%here eye injuries were 1.7 times higher for
males than femalésMomanyi et al (2011) found a higher male to femalto of 2.5:1 in
Kenya!? These findings may be due to the fact that gelyemsles are usually more involved in
adventurous activities and manual jobs.

Nearly a quarter 474 (23.38%) of all new patienith warious eye conditions were more than 49
years old, whilst a little more than a quarter 29.42%) of ocular trauma occurred in the 20 —
29 year age group. The Minimum age at which octrlrma occurred was 0.4 years and the
maximum age was 80 years. The Median age was 28 yeth an interquartile range, IQR, of
19 years. These findings are consistent with aystué&enya where Momanyi et al (2011) found
the most common age group to be 21-30 years (J8#itha median age of 24 yedrsAlso in
South Africa (2012), young patients between 21 3bigears old incurred more ocular injuries
(31.4%)?® Thus, the commonest age group within which ocirma occurred was in the prime
age and this reduces the productivity of the irdlial and the families as a whole since such
people turn to be the breadwinner of their famili@$ concern is the age group 0-9 years, 61
(16.90%) because of the many disability adjustiedylears (DALYs) ahead of them and they are
also at high risk of developing amblyopia. Thisisilar to a South African study where 13.8%
of patients incurring ocular injuries were childngmto the age of 12 yedts.

Most eyes 364 (96.55%) sustained closed globe tawmilst 13 (3.45%) were open globe
trauma. This agrees with studies in Nepal wheretimemonest type of trauma was closed globe
injury784 (73.3%) and open glebe 57 (5.3%%i) New Zealand where 253 open globe injuries
(OGI) and 568 closed globe injuries (CGI) (p<0.00&re reportetiand in India where closed
globe injury was 41 (68.33%) and open globe injl@y(31.67%)-?

The vast majority 352 (97.51%) of ocular traumaepds in this study were treated on outpatient
basis whilst 9 (2.41%) were inpatient/ admittedisTid consistent with a study in the USA where
about 3.1% of patients with eye injuries were atidito the hospitalIn this study, clients who
had closed globe trauma were more likely to betécb@an outpatient basis compared to those
with open globe trauma (p<0.01).

In terms of occupation, ocular trauma occurred comign among children/ students, 127
(35.18%), and manual workers, 100 (27.7%). Thigigeeping with a study in Kenya where
children/ students were commonly affected, 63 (55%Ylajority of ocular trauma patients
resided in urban areas, 253 (70.08%), and a few(2847%), in rural areas. The agent, the
circumstance and the place of ocular trauma wasconded in the majority 137 (37.95%)
patients, 242 (59.41%) eyes, 175 (48.47%) pati@mis236 (65.37%) patients, respectively. This
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reflects poor records/ clerking of patients and caenot make any meaningful inferences with
regards to these variables.

Unilateral eye trauma was the commonest 342 (90)A2Btist both eyes were injured in 32

(8.49%) ocular trauma patients due to hot flamégntcal burn, air blast and accidental gun
powder shots. This is consistent with a study intB&frica where unilateral injuries were more
frequent than bilateral injuries (97.5% versus 2.58gpectively}. The right eye was most often

injured compared to the left, 177 (47.33%) and (#5612%), respectively. This is in keeping
with a study in Nigeria where the right eg/e wasoired in 60 (45.5%) subjects, the left eye in
59 (44.7%) cases and bilateral in 13 (9.9%).

Majority, 247 (68.42%), of ocular trauma patientsrgvseen at TTH without a referral whilst 78
(21.61%) were referred after first aide and/orttreant at other health facilities.

Visaul acuity at first presentation was recorde82@ (90.58%) of ocular trauma patients. It was
unrecorded in 29 (85.29%) of patients under 10s/e@lients from rural areas were more likely
to have monocular visual impairment/ blindness(PA02%) (p<0.01) compared to those who
came from urban areas. Nine out of 11 ocular trapateents who had open globe trauma were
immediately blind and none had normal vision onspregation. Two hundred and thirty two

(70.09%) patients with normal vision after oculeauma had closed globe trauma. This is
consistent with a study in Ethiopia where blindnesss associated with open globe injury
(85.2%, p<0.001) and rural residence (66.7%, P<0.80

Conjunctival lesions were the commonest, 144 (3@)R0finding in traumatized eyes at
presentation followed by ocular surface foreign ibed105 (28.75%) and cornea epithelial
defects/ ulcers 36 (9.55%). In Nigeria, Emem e28l12) found that lid /conjunctival injuries
were most common 85 (38.6%).

Three (0.80%) patients had endophthalmitis in #tigly, two were injured by organic matter
(goat’s horn and stick), and the other agent ainra was unrecorded. They presented with a
visual acuity of no light perception (NPL). Two weopen globe and one was closed globe
trauma. One had primary evisceration done whikstatner two developed phthisis bulbi.

The most common intervention rendered to traumat&ees in our study was medical treatment
alone, 243 (64.46%), of which topical antibiotidesree/ combination were the commonest, 360
(95.49%), followed by analgesics alone/ combindtitth (40.09%). This is consistent with a
study in Ethiopia, where topical antibiotics andlgesics were the most common modality of
treatment (63.4%)° One hundred and thirty four (35.54%) eyes hadisakdntervention of
which removal of ocular surface foreign bodies wbeecommonest, 102 (27.06%).

Four (2.99%) patients had primary evisceration dioneur study, the circumstance of ocular
trauma was farming/ hunting. All of them presentéth a visual acuity of no light perception
(NPL). They included three corneoscleral perforagiowith uveal prolapse and one
endophthalmitis.
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By the WHO Classification, out of 337 traumatizeg® (whose vision was recorded), majority
227 (67.36%) had normal vision. Forty seven (13.p8#re monocularly visually impaired and
63 (18.42%) were monocularly blind immediately afestaining ocular trauma in this study.
Patients who were monocularly blind following ogutauma were more likely to come for
follow up compared to those with normal vision (@3). In a prospective observational study in
Ethiopia, out of 254 new patients (265 eyes), al®iu{34.3%) injured eyes were blind and 35
(14.8%) were visually impaired.Though, in our study, the accuracy of visual asest might
have been interfered by the failure to record \isgaity in 40 (10.61%) patients.

The majority, 337 (89.39%), of traumatized eyes hadcomplications due to ocular trauma.
Forty (10.61%) eyes had complications of which eafropacities/ scars were the commonest,
16 (4.24%), followed by secondary glaucoma, 113%¥® A study in kenya also showed the
commonest complication to be corneal opacities 18706)*? Thus, corneal opacities/ scars
commonly complicates ocular trauma and should dremded in the management of such
patients.

Ocular trauma was a relatively common health problespecially among males in the
economically active age group and a significanseaaf monocular visual impairment/ blindness
in TTH, Tamale, GhanaPublic awareness campaign on preventive measured twe be
instituted to reduce the incidence and debilitagffgcts of ocular trauma as it has the potential
of increasing the incidence of poverty in the comityuand the country as a whole because
visual impairment/blindness from trauma has theeipidl to reduce ones productivity and that
of the family as a whole since most affected pesdam to be the breadwinner of their families.
Children with visual impairment/blindness from tma& have many disability adjusted life years
(DALYSs) ahead of them and they are also at higk efsdeveloping amblyopia.

7.1 CONCLUSION
1. Ocular trauma was 1.8 times higher for males tleamafes and almost half were in the
economically active age group. Majority of ocul@uma patients were seen at TTH
without a referral.

2. The commonest intervention was medical treatmemealRemoval of ocular surface
foreign bodies was the next most frequent intereant

3. Ocular trauma was a significant cause of monoacutaral impairment/ blindness though
majority of ocular trauma patients had no compiareg due to ocular trauma.

7.2 RECOMMENDATIONS
1. Proper documentation and record keeping is needeesentation and follow up for
proper management and as a reference for reseaechco-legal purposes and
compensation claims. Notwithstanding, our objectiwere met.

2. There is the need for public awareness campaigheprevention of ocular trauma as
severe cases presents with poor vision with paagrprsis even with appropriate
intervention.
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7.3 LIMITATIONS OF THE STUDY
1. The study was done using data for the year 2018hwikiprobably not a true
representation of the current management of ottdama in the Eye Clinic since ocular
trauma management keeps evolving.

2. Certain variables could not be interpreted as #ia @ere unrecorded/ missing.

3. This study was hospital based and the subjects m@nepresentative of the population
at risk.
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APPENDIX I: TIME LINES
Time line/ work plan for the study

Activities

JAN | FEB | MAR | APR | MAY

2014| 2014| 2014 | 2014 | 2014

JUN

AUG

SEP

OoCT

NOV

DEC

JAN

FEB

Proposal

development

Research an
Ethical
Committee

approval

Data
collection

Data analysis

Report

writing

Dissemination

of findings

The Gantt chart for the work plan
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Ref: KNH-ERCIAZ02 Lisik wwwe wonblac_keiactivisies KNHUaH 40 June 2014
Dr. Gibart Batieka Bonsaana
Deptof Ophthalmalogy
School of Medicine
University of Maingb

Dear Dr. Bonsaana

RESEARCH PROPOSAL: REVIEW OF OCULAR TRAUMA IM TAMALE TEACHING HOSPITAL,
TAMALE, GHANA : (PITHOL2014)

This i5 10 inform you that the KNH/UoN-Ethics & Research Commities (KNHUoN-ERC) has reviewed
and approved your above proposal. The Bpproval perods are 24 June 2014 10 237 June 2015,

Thiz approval is subject 1o compkance with the follawing requirements:

a) Only approved documents (informed consents, study instruments, advertising materials eic) will be used

b) All changes (amandments, daviations, violations etc) ane submitied for rewiew and approval by KNHUGN

ERG before implementation.

Death and e threatening problems and severs adverse events (SAES) of unexpected adverse svents

whether related cr unrelabed to the study must be repored ko the KNH/UGH ERC within T2 hours of

notification.

d) Any changes, anticipated or othersise that may increass the risks or affect safety or welfare of study
participants and othars or affect the integrity of the research must be reporied to KNH/UN ERC within 72

hours.
&;bmlmn nrammtmmmwmmm@ﬁ pricr 10 expiry of the approval period.

€l

g)

fi mgmwamurmmlmmmmmmmmmmamm
Commities for each batch of shipment.

g) Submission of an gxecutive summary report within S0 days upon completion of the study
This infarmaticn will form part of the data bage that will b2 consulted in fubure when processimg related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more detais consult the KNHUGH ERC website www.uonbi.ac. kelactivities/IKNHUoN.

Protect to Discover
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APPENDIX IV: QUESTIONNAIRRE

A Review of Ocular Trauma in Tamale Teaching Hospal (TTH), Ghana. 2010.
(The code applicable to a listed item is derivednfr the number of the item. ‘1’ is the code
applicable for a ‘Yes’ response and ‘0’ for a ‘Noésponse).

Patient's Serial/Code Number: \ | ] ] \

File/folder number will be in a separate confidential
record, matched with the serial/code number.

Demographic characteristics

Sex Male = 1; Female = 2; unknown=3 Age.................

Age Range:

<l0years =1; 10 — 19 years = 2, 20 — 29 years = 30 — 39 years = 4;

40 — 49 years = 5; 50 — 59 years = 6; >59 years = 7 unknown=8

Occupation ..........cccceeveiennne. Unknown  N/A

Residence within Tamale =1;  within N/R = 2; outside NA&R3  unknown=4
Education level:

Preschool = 1; Kindergarten = 2; Nursery = 3; Noosding = 4; Primary = 5;
Secondary = 6; Tertiary (College/University) = iinknown = 8

Date of first attendance (dd/mm/yyyy) ..... [...... [o.... D@ (dd/mmlyyyy).....I...... [oo....
DOD (dd/mm/yyyy) ..... [...... [

Duration of admission <3 days =1; 3-7days=2; 8- 14 days =34 days =4 N/A=5
HISTORY

Eye injured: RE = 1; LE = 2; both eyes = 3 unknown=4

Agent of injury:

Knife = 1; Fist/blow/slaps = 2; Fall = 3; stick/wadtbroom stick/branch/twig = 4;
Stone/sand/dust=5; Metal/nail/wire = 6; Glbetile = 7; Chemical (acid/alkaline) = 8;
Rubber band = 9; Hot flame = 10; Bullet/pelletrigpowder = 11; Unknown = 12;  Other =
13, If yes specify please, 14 = football; 15 = oise

Mode of injury:

Accidental = 1; Attack/assault = 2; Unknown = hert= 4

Circumstances of injury:

Home = 1; Child play = 2, If yes, please specifyschool = 3;

Assault =4; Farm/hunting=5;  Work place/Indy&fionstruction site = 6; RTA =7,
Sports related =8;  Gunshot = 9; Unknown = 10epthl1, If yes, please specify
Number of days of injury before presentation to a kalth facility:

<lday=1; 1-3days=2;4-6days=3; 7-ddys=4; >14days=5 unknown=6
Number of days of injury before presentation to TTH

<lday=1, 1-3days=2; 4-6days=3; Addys =4; >14 days =5 unknown=6
Past ocular disease:

Previous poor vision = 1; Previous ocular traung =Previous eye surgery = 3 none=4
Treatment before attending TTH:

None = 0; Eye pad/shield = 1; Analgesics = 2 idapantibiotics = 3;

Topical steroids = 4; Systemic antibiotics = 5;aFets toxoid = 6; Surgery = 7; other = 8
EXAMINATION

(Please, responses in the following sections are/Xe unless otherwise specified)
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3a. General signs at presentation

Fever: Yes/No , Other significant systemic findimgkating to trauma: Yes/No
If yes, please specify

Visual acuity (VA) on first presentation:

Not done = 0; Done=1 8peif done, please; RE ......... LE......
Intraocular pressure of injured eye:
Not done = 0; Done =1, If done specify; RE:....... mmHg LE:............ mmHg

3b. Ocular Adnexa

Lid laceration, Orbital fracture, Retrobulbar haerhage, Lid oedema, Orbital FB

3c. Anterior and Posterior Segment findings:

Blunt trauma(closed globe), open globe, Subconptwaehage, conj fb, corneal fb, Conjunctiva
laceration, Sclera perforation/laceration, Cormpeaforation/laceration, Hyphaema, Vitreous in
AC, Lens matter in AC, Hypopyon, RAPD: present abkent = 0 not checked = 3, Cataract,
Iris prolapsed , Iridodialysis, Lens rupture, Enldibialmitis, Subluxated/ Dislocated lens,
Vitreous haemorrhage, uveitis, IOFB, retinal 'B&

INVESTIGATIONS DONE

Fbc, sickling, Skull/orbit X-ray, UltrasonographyT Scan, Vitreous tap, Blood culture ,Other,please
specify, none

TREATMENT GIVEN

Medical = 1, Surgical = 2 both 3

If surgery was done, please answer 5a to 5b:

5a. No. of days waiting for surgery:

<lday=1;, 1lday=2; 2days=3; 3days=4; a®d5

5b. Type of surgical procedure;

Lid repair, Conjunctival repair, Sclera repair, Geal repair, Uvea abscission, AC washout, Lens
washout, IOL implanted, PPV/AV, Primary eviscerati®rimary enucleation, Removal of FB,
Subsequent surgery needed, If yes specify typalidfesjuent surgery

5c. Medical treatment

Analgesics, Topical antibiotics, Systemic antilmpfiopical steroids, Systemic steroids
Mydriatics, IOP lowering drugs, Protective eye wesntifungal, antivral

POST TREATMENT COMPLICATIONS

Loose corneal sutures, Corneal opacity, IrregulgiilpPosterior synaechia, Seclusio/occlusion
pupil, Cataract, PCO, Glaucoma, Decentered 0L ,Hdgma, Uveitis, Endophthalmitis,
Phthisis, Refraction, Amblyopia therapy, Other 8y .............ccoovviiinnis

VA at follow up:

Done =1, Not done =0
If done specify below, please
Period post treatment Snellen Chart Lea Chart

Within 2 weeks

Up to 3 months

Up to 6 months

Up to 1 year

Up to 2 years

THANK YOU
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APPENDIX V: WHO CLASSIFICATION OF BLINDNESS

Categor Degree of visual impairme Best corrected visual acuity in t
better eye

0 Normal visior 6/6 - <6/1¢

1 Visual impairmer 6/18—< 6/6(

2 Severe visual impairme 6/60-<3/60 or visual field < 11°

3 Blind 3/60-NPL or visual field<5 °

APPENDIX VI: CONVERSION TABLE OF SNELLEN VISUAL ACU ITY TO
LOGMAR

Snellen visual acui Logmal
6/6€ 0

6/9 0.17¢
6/12 0.301
6/1¢ 0.471
6/24 0.60z
6/3¢€ 0.77¢
6/6( 1

APPENDIX VII: OCULAR TRAUMA CLASSIFICATION, TERMINO LOGY,
DEFINITION AND EXPLANATION
Eyewall: sclera and cornea

For clinical and practical purposes, violation bé tmost external structures of the eyewall is
considered even though there are anatomically & qguesterior to the limbus.

Closed globe injury. Absence of full-thickness wound of the eyewall.
Open globe injury: Presence of full-thickness wound of eyewall.

Contusion: No apparent wound but the injury may be due tliract energy delivered by the
object (e.g., choroidal rupture) or the changak@shape of the globe (e.g., angle recession).

Lammelar laceration: Partial thickness wound of the eyewall.

Rupture: full-thickness wound of the eyewall due to a Iblobject. A blunt impact results in a
brief sudden increase in IOP because it is filléh\&n incompressible liquid. It gives way at its
weakest point at the impact site or elsewhere thghactual wound produced by an inside-out
mechanism.

Laceration: full-thickness wound of the eyewall due to a ghalject. The wound occurs at the
impact site by an outside-in mechanism.
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Penetrating injury : Entrance woundMore than one wound is present with each oneethby
a different agent.

Retained foreign body(ie$: primarily, a penetrating injury, but due to itdfekrent clinical
implications, it is grouped separately.

Perforating injury : Entrance and Exit woundihe same agent must have caused both wounds.

In the presence of multiple wounds or if thereifBalilty in classification one can describe them
as ‘mixed’ or select the most serious type of macdm involved.
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