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ABSTRACT

Ocular trauma is a topic important cause of preventable monocular blindness all across globe. Pediatric Ocular trauma is the matter of great
concern as sight loss in younger age group puts extra economic and social burden. Unresolved controversies and debatable management
strategies are to dealt with development of technologies, research We may find evidence based solutions for these debatable points ranging

from classifications to management.
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Prospective, controlled clinical studies are not possible in
open globe injury setting and this article reviews pertinent
published work data regarding ocular trauma by various
authors across globe, these management issues and
controversies discussed and provides recommendations
for treatment based on the available published data and the
authors’ personal experience.

Ocular trauma in pediatric population can be discussed
based on:

Classification and terminology

Epidemiology: Incidence Objects, Activities

Evaluation and Predictive models

bl

Open globe injuries in children: findings and

management
5. Closed globe injuries: findings and management
6. Traumatic hyphema management
7. Traumatic cataract management
8. Post traumatic glaucoma in children
9. Post trauma strabismus + Amblyopia management

10. Management of traumatic endophthalmitis in children

11. Sympathetic ophthalmia in pediatric population

12. Destructive procedures in pediatric population

Ocular trauma in children can cause life-long visual
disability and poses a burden to the healthcare system and
society.!

Children account for approximately one-third of cases
of serious eye injuries.>® Despite this, classification and
scoring system in pediatric trauma is based on those
developed for adults.* The controversy over the position
of zone 2 and 3 is even more pronounced in pediatric
trauma. In the first five years of life the length of pars plana
changes rapidly from approximately 1.8mm in neonates to
3mm by one year of age and reaches Smm by five years
of age.*> Hence assessing pediatric trauma for research
is fraught with inaccuracies depending on how the injury
was classified. Similarly, the Ocular Trauma Score (OTS)
was developed to provide more accurate information about
visual prognosis. However whether or not children were
included in the databases of over 2500 serious ocular
injuries from which the method was formulated is not
clear.

Management of trauma in children has many similarities
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to adults but striking differences also exist. Foremost
is that adults have reached visual maturation whereas
amblyopia is a major contributor to poor outcomes in
children, especially in those under 5 years old. Most series
report less than half of children with open globe injury
(OGI) achieve good vision and amblyopia is a major
confounding factor.”®* When treating children with OGI,
achieving a clear visual axis following globe repair must
be accompanied by accurate refraction and aggressive
amblyopia therapy to improve the visual outcomes.’
Another difference is that a simple examination, especially
in the early stages after trauma can prove difficult in a
child requiring general anaesthesia or sedation for proper
assessment. Involvement of a pediatric ophthalmologist
and access to pediatric facilities is therefore essential to
ultimate management.

In conclusion, children cannot be treated as just small
adults in the setting of OGI. It will probably require a large
international collaborative study to define a more accurate
trauma scoring system in children. Age of the patient and
effects of amblyopia may need to feature as additional
negative factors in the prognostic factors.

Classification

International classification of ocular trauma proposed
almost fifteen years ago needs revision Many people have
tried to relook at classification

Original classification was published by Kuhn et al as
Birmingham Trauma Terminology systems, it has provided
many definitions and standardized studies across globe.’
shah et al reinforced by encompassing adnexal, lid and
orbital trauma also included classification ocular foreign
bodies and validated the same.®'* This classification further
strengthen by inclusion of many other criteria by Shula et
al and further modified."

Finally Integrated Ophthalmic Trauma units, have
dedicated Ophthalmic Trauma teams, and routinely adopt
the current standard of Ocular Trauma Score guidance,
which are to be developed by International trauma registry
like I GATES study & participate in it to develop ideal
scoring system.'?

Epidemiology

Incidences, closed open globe, compared with adult
Children account for approximately one-third of cases of
serious eye injuries.!>"

Incidence of closed globe injuries varies from 19 to 84 % in
children. Reported activity during trauma is play or fall in
majority cases but fire cracker is also reported to cause this
sports variable in case of rural and urban population.'3-?

Shazia Qayum et al reported Out of total patients, 242
(67.8%) presented with closed globe injuryr,'® while Kajo
Bucanl reported 84.7% cases cases as closed globe injury,
Ashok Madan et al reported Most (63.9%) had open and
24.6% had closed globe injuries'™'® Edita Puodziuviené
reported closed globe injuries in 55.8% cases'® but all
these studies had smaller databases and study design is
retrospective. shah et al has incidence of 19% as closed
globe injury.(mas blunt) has reported with larger database
of 12687 cases and prospective study Some researchers
have reported prospective studies, but these are not
specific for closed globe injuries and classified according
to BETTS."

Activity and setting during injury important information
in case of children play is activity either at home ,school
or streets either free play in younger children or sports
in elder children. Object of injury is according to socio
economical status of children. In case of urban setting
writing equipments, toys or domestic injuries but in rural
settings wooden sticks, thorn or stones. Several reports
suggest injuries by unknown objects as struck something
or during fall unknown objects on the floor.!”” Aldoais,
reported he majority of injuries (n = 152, 95.0%) had
occurred in the street, while eight (5.0%) had happened at
home.?® The most frequent cause of injury was toy guns
and fireworks , Batur, reported The most common scene
of injury was playgrounds (50.2%)(21) Boret, C., reported
The trauma occurred at home (51%) or in a public area
(21%). Blunt objects (22%) and direct trauma (17%) were
the main mechanisms.? Bratton, E studied dog bites to the
face occurred in most patients (n = 1, 414 [71%]). Of those
children with facial dog bite injuries, 230 (16%) suffered
ophthalmic manifestations.” Buc¢an, K studied The majority
of traumas occurred in the outside environment (70%,
n=249), followed by occurrences at home (17%, n=60),
and at a school/nursery (8%, n=28).%* Injury cause was
most commonly "struck by object" (53.7%) and occurred
in the home (50.9%) reported by Ferguson, R. A%

Preoperative visual acuity of no light perception and poor
visual prognosis: Visual acuity can be profoundly impaired
to the extent of no light perception (NLP) in presence of
significant media opacity (e.g. corneal edema, hyphema,
cataract, dense vitreous hemorrhage), retinal detachment,
associated subretinal or subhyaloid hemorrhage,
hemorrhagic choroidals and even psychological factors
(e.g. hysteria). Assessment of light perception is a subjective
measure and not a full proof test in the presence of severe
media opacity secondary to dense vitreous hemorrhage,
traumatic cataract, dense hyphema and corneal edema.?

These assessments are particularly difficult in children
almost impossible in toddlers as they are uncomfortable
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because of pain and photophobia, important assessment
of light perception even with the bright light of an indirect
ophthalmoscope can give false impression of NLP.
Ultrasonography is useful for assessment of posterior
segment in the eyes with media opacity and to differentiate
between retinal detachment and vitreous hemorrhage, but
it is sometimes difficult to differentiate a detached retina
from blood clots in the vitreous cavity or membranes.?’
Before deciding on enucleation in patients with NLP,
reversible causes of vision loss should be excluded
including psychological factors. Even in situations in
which enucleation seems inevitable, the ophthalmologist
should discuss the possible options with the patient
before making a final decision. Primary enucleation for
severely traumatized eyes with NLP in view of risk of
sympathetic ophthalmia was a controversial approach.
Sympathetic ophthalmia with potential for bilateral
blindness is a relative indication for enucleation of an
injured eye.”® Most reported cases (65%) occur between
2 weeks to 2 months after injury and is rare during the
first 2 weeks after trauma.”*° However the actual rate of
post-traumatic sympathetic ophthalmia is not clear, and
reported rates vary from 0.28% to 1.9%.(1-4) The use of
modern immunosuppressives has also improved treatment
and control of sympathetic ophthalmia. As such primary
surgical repair should not be abandoned for the risk of
sympathetic ophthalmia in eyes with NLP. Currently,
most surgeons recommend globe salvaging procedure for
eyes with severe trauma with no light perception vision
at initial presentation. More over visual improvement is
noted in study suggesting many reasons like traumatic
optic neuritis and dense central scotoma also may hamper
with perception results in improvement following medical
treatment.*

Investigations

Younger children may not cooperate for examination
of anterior or posterior segment. Posterior segment
examination may not become possible because of media
opacity. Ultrasound B scan along with A scan or Cat
Scan tracing is very useful for detection of pathology in
posterior segment.*'*> We may not be able to perform ultra-
sonography or ultrasound biomicroscopy in case of open
globe injuries

Examination under anesthesia may be very useful for
comprehensive examination of a child. Anterior segment
oct is also a useful procedure to screen anterior chamber,

posterior capsule or zonules.?3

Predictive models

Two of the important factors in calculating the OTS,
initial visual acuity and RAPD, are very difficult to

obtain in a child after trauma especially in the younger
age group, rendering the OTS inaccurate even if possible.
The value of the OTS in pediatric patients from age 2
years was assessed recently by two Turkish groups, but
the conclusions reached by each were opposing, adding
to the controversy.*®* A new Paediatric Ocular Trauma
Score (POTS) was published recently with the purpose of
refining the prognostic accuracy in children where initial
vision is not accurate. Similar to many other series in
pediatric trauma, it lacks the statistical power of the OTS
due to relatively small sample size and its predictive power
remains untested.

A major challenge in the care of eye trauma in children
is the precise visual prognosis. Physicians are frequently
asked by parents if their child is going blind or if it is going
to be able to see again. That is an issue of major concern
and, in order to help healthcare providers to appropriately
predict final visual outcomes, different ocular trauma
scoring systems were developed. The Ocular Trauma
Score (OTS) was the first generic instrument; the predicted
visual acuity (VA) is estimated by subtracting raw points
for five diagnostic findings from the initial VA.*® Its use in
children, however, proved to be less precise probably due
to the inability to get accurate VA and prompted authors to
develop instruments specifically for pediatric patients.’’*
The Pediatric Penetrating Ocular Trauma Score (POTS)
downplayed initial VA and added age and wound location
as two new variables as well as removing the afferent
pupillary defect as a prognostic factor.’> Nevertheless, the
POTS was not spared from criticisms.

More recently, the Toddler/Infant Ocular Trauma Score
(TOTS) was developed specifically for children under 6
years of age with traumatic open globe injuries. Just like
the POTS, it is not reliant on presenting VA and proved to
be useful in predicting prognosis in very young children in
the United States.”!

Score calculations and statistical analysis

The POTS was calculated according to Acer et all*® For
each child, the initial VA at presentation was allotted raw
points and additional points were added or subtracted for
wound location, age, and any of eight concomitant eye
conditions. In those patients whose initial VA was not
obtained from the medical records, the following equation
was used to determine the trauma score:

VA =2 x (age + zone) corresponding pathologies

Open globe injuries were stratified into three anatomical
zones according to its location: if limited to the cornea
and limbus, zone I; if located 5 mm posterior to the
limbus, zone II; and zone III if the wound was extended
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to the macula and optic nerve, posterior to zone I1.*° The
resulting score was sorted into 1 (low prognosis) up to 5
(better prognosis).

The TOTS was calculated using high-risk characteristics
of injury: wound >6 mm (1 point), hyphema (1 point),
cataract/lens damage (1 point), retinal detachment (2
points), and choroidal detachment (1 point).(14) If the sum
of points was 0 or 1, then the injury was categorized as low
risk (better prognosis); if 2 or higher, as high risk (worse
prognosis).*!

Closed globe injuries

May be closed globe contusion or lamellar laceration when
compared with these sub groups lamellar laceration is
significantly better.!®

Clinical manifestations of closed globe contusion

Closed globe contusion of globe may cause choroidal
rupture and macular hole in pediatric age group.

Fuller reported "Traumatic choroidal rupture in a six-
year-old."** Piermarocchi et al. reported "Intravitreal
bevacizumabforposttraumaticchoroidalneovascularization
in a child.*® Rishi et al. studied "Intravitreal bevacizumab
in the management of posttraumatic choroidal neovascular
membrane."* Secretan et al. reported morphometric
characteristics of traumatic choroidal ruptures associated
with neovascularization main reason is choroidal rupture
throughout fovea or neovascular membrane development
using simultaneous SD-OCT or multi modal imaging
details may be studied size of seperation may be measured,*
Guerra, et al. reported "Multimodal Imaging in a Patient
with Traumatic Choroidal Ruptures."* Surgical removal
subretinal haemorrhage may be option to improve vision.*
In longterm subretinal fibro vascular scar is main reason
for non improvement of vision.

One of the manifestations may be macular hole following
closed globe contusion is traumatic macular hole'* Macular
hole may coexist with choroidal rupture and subretinal
heam. Bosch-Valero reported spontaneous closure of
macular hole is common.*’ Bor'i reported cases of TMHs
should be observed for spontaneous closure. PPV with
ILM peeling should be conducted for nonclosing cases.
Gas and silicone oil tamponades are equally successful
in anatomical and visual outcome*® Brennan reported
anatomic macular hole closure was achieved in 12 (92.3%)
of 13 pediatric cases. Mean preoperative logMAR visual
acuity was 0.91 (95% CI 0.65-1.17) with improvement
postoperatively to 0.54 (95% CI 0.43-0.64) at 3 months (p
=0.002) and 0.50 (95% CI 0.39-0.60) at 12 months (p =
0.002).* Chen suggested rediction of spontaneous closure

of traumatic macular hole with spectral domain optical
coherence tomography that the absence of intraretinal cysts
on SD-OCT can predict spontaneous closure of traumatic
macular hole.®

Stepankova suggested that pars plana vitrectomy is a safe
method for treatment TMH in children without tends to
spontaneous closure of TMD in OCT imaging *' Tsui et al.
reported "Progression of traumatic thickness macular hole
and retinal detachment in a 3-year-old child."*?

Wu et al. suggested "Pediatric traumatic macular hole:
use of autologous traumatic ectopia lentislasmin enzyme-
assisted vitrectomy.">

Traumatic ectopia lentis

Closed globe contusion can cause zonular damage ether in
form of subluxation or dislocation.'® Shah et al reported
out of 169 cases 26% cases were traumatic. We did not
find significant difference according to traumatic and non
traumatic aetiologies.** management in form of pars plana
vitrectomy removal of lens using either vitrectomy or
fragmatome. Optical rehabilitation done by secondary lens
implant either sulcus, scleral fixated or iris supported.*

We found that 70 (41.4%) patients improved by more than
6/24, and 45 (26.5%) did not improve by more than 1/60
because of comorbidities. Out of 169 cases 5.4% were
pediatric age group.

Open globe injuries

In case of globe rupture subgroup of open globe injuries
zone of injuries varies in incidence and author has
reported in 81.5% zone 1 injuries, 9.3 and 9.2 zone 2
and 3 respectively out of database of 417 years over 12
years.(author unpublished data) Andreoli studied the
injuries more often were in zones II and III in the geriatric
population compared with the nongeriatric population (P
< 0.0001)* Lesniak studied the most common causes of
trauma were: accidents (79%), violence (10%), and motor
vehicle accidents (9%). Penetrating ocular injury was the
most common trauma (54%), followed by blunt rupture
(34%). Zone 1 injuries represented 49% of cases, and
zones 2 and 3 represented 29% and 21%, respectively.*

Fujikawa studied poor prognosis in zone 3 injuries in
children (p=0.04)>" Altintas reported that isolated Zone I
lesions showed more improvement in visual acuity than
other zones (p=0.043).> Andreol reported the zone of injury
may correlate with poor final visual acuity.”> According to
Ustaoglu et al, penetrating injury, zone I injury and pediatric
age are good prognostic factors for OGI Injuries in Zones
I, 11, and III were seen in 40 (35%) eyes), 38 (34%) eyes,
and 35 (31%) eyes, respectively, with statistically different
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ocular trauma scores (p<0.01) associated with each zone of
injury.®® Author has reported zone of injury has significant
impact on visual outcome (p=0.001) while size and shape
did not have impact on visual outcome.(un published data )

General anaesthesia is essential for wound repair but Shah
et al. reported combination of regional anaesthesia with
sedation particularly for ocular trauma in children,%®
Objective is minimal morbidity and hypotony which will
facilitate wound repair. Surgical techniques for wound
repair may vary according to zones, size and shape of

injury.

Debridement and removal of tissue prolapsed in wound is
very important for proper wound healing. Prolapsed tissue
may be replaced or excised depending upon duration

between injury and repair. Tissue debridement may be
done manually or using automated vitrectomy hand piece.

Zone-1 repair depends upon location in relation to cornea
closure to center smaller bites to be taken using 10/0 mono
filament nylon sutures with buried knots.

Zone-2 may be repaired with first suture to limbus and
scleral sutures using polygalactyl absorbable sutures after
débridement.

Zone-3 repair depends upon extension of wound posteriorly
if wound is extending more posterior disinsertion of rectus
is essential to access posterior extension of wound.

Bulbar conjunctiva needs to be explored to find out
extension of occult wound and manage prolapsed tissue.

Penetrating injuries: small penetrating wound is considered
as penetrating in children.

Setting in children is writing equiments like pen, pencil
or compass in schools or wooden thorn in rural domestic
setting.

Most common manifestation is corneal wound and
traumatic cataract, which is having better prognosis. When
compared with globe rupture visual outcome is better in
children having penetrating injuries.”’

Traumatic hyphema management in children

Strategies for management, early intervention risk of
amblyopia, secondary glaucoma

Blood in the anterior chamber or hyphema can be secondary
to blunt ocular trauma. Traumatic hyphema can be
associated with one or more major injuries to the eye from
the trauma, which could result in a significant reduction in
vision. It can be associated with raised intraocular pressure
and anterior chamber inflammation. It can get absorbed

spontaneously without any surgical intervention however
on the other hand there can be secondary bleeding.

Risk in pediatric population and toddlers is amblyopia and
we may not be able to wait for longer period like adults.384°
Complications resulting from secondary hemorrhage
include glaucoma, corneal bloodstaining, or damage to
the optic nerve and all these can loss of vision. There is
controversy over use of antifibrinolytics and even result
in permanent corticosteroids in medical management of
hyphema non-drug interventions that were tested included
wearing a patch on one or both eyes, moderate activity
versus complete bed rest, and elevation of the head versus
lying flat.® These strategies are not useful in children and
toddlers.

In USEIR study by Kuhn et al, damage to the iris or
lens, vitreous hemorrhage, and inflammation on baseline
examination were associated with astatistically significantly
greater risk of developing glaucoma after penetrating
ocular involvement. The presence of hyphema and retinal
detachment were of borderline significance.”? In their
data they clearly demonstrated that its not the hyphaema
but the presence of intraocular inflammation on baseline
examination had the highest independent association of
any ocular characteristic with the development of post-
traumatic glaucoma.?®? This is extremely difficult to assess
in case of children

Traumatic cataract: In setting of traumatic cataract, its
imperative for surgeon to realize that fact that a traumatic
cataract is not a senile cataract. The injury is rarely limited
to the lens alone; and it may be associated with injuries to
zonules, posterior capsule and posterior segment. A patient
with traumatic cataract should be guarded about visual
outcome and high risk of intra operative surprises.

At no stage; the ophthalmologist should subject patient
to half completed or compromised surgery because of the
lack of expertise or infrastructure facility. If the facility is
not equipped with providing after-hours the surgeon with
the full armamentarium of equipment, instruments, and
material, and a full and knowledgeable staff, it is better
not to contemplate primary lens removal. In most of the
hospitals across world if an open globe injury is seen in
late hours, all the state of art facilities is not there to attempt
cataract extraction and intraocular lens implantation.

Children and younger patients have stronger adherence
between the posterior capsule and the anterior vitreous
centrally; and the central vitreous is anatomically connected
to the peripheral retina at the vitreous base. Any traction
on the anterior vitreous face is transmitted to the retina,
and the younger the patient, the greater the risk. Also, the
children are at additional risk of amblyopia. In younger
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Figure 1: Modified BETTS Classification.

children surgeon may resort to single step procedure and
perform lens extraction, intraocular lens implantation
and if required anterior vitrectomy for optimal outcome.
Primary IOL implantation not only prevents amblyopia but
also synechia formation that can close the bag by the time
secondary IOL implantation can be carried out.®*%

In adults where amblyopia is not a issue, the choice of
surgery is governed by surgeon’s own preferences and
also to certain extent by the status of cataractous lens.
But in children lens is soft and unimanual or bimanual
aspiration or lensectomy either anterior or pars plana route
may be used. In case of delayed presentation membranous
cataract to be removed using vitrectomy. If anterior
capsule is significantly disrupted and there is free floating
lens matter in the anterior chamber, the surgeon may be
justified in primary cataract extraction with or without IOL
implantation (Figure 3). Eyes with lens vitreous admixture
should be taken up for combined cataract extraction with

RUPTURE
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Figure 2: Diagrammatic representation of extend of
wound in relation to recti insertion.

limited anterior vitrectomy and care should be taken to
judiciously use vitrector and not aspirator while removing
vitreous admixed in the ruptured lens matter (Figure 4). In
the setting of additional injury to the posterior segment,
early pars plana lensectomy and vitrectomy by a posterior
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Figure 3: Total cataract.

segment specialist is warranted. In eyes with intact anterior
capsule and total traumatic cataract, second sitting cataract
extraction with IOL implantation should be best and safe
approach for optimal visual outcome (Figure 5).%

Traumatic cataract management in toddlers and adolescents
surgical anatomy of limbus and pars plana varies according
to age®%® surgical techniques are significantly different in
toddlers requires skills to manage pediatric eye.*% IOL
power calculation is also more complex in unilateral eye.**
visual outcome is significantly better in children post
amylogenic age> Syears.%

Figure 4: Traumatic cataract with ruptured anterior
capsule.

o

Figure 5: Traumatic cataract with fusion of anterior and
posterior capsule.

Timing of presentation will define morphology and strategy
for management.®

Timing of intervention early versus late surgery is matter of
debate if cataract surgery is defer by 2-4 weeks visual acuity
is significantly better.®® Tabatabaei reported early versus
late cataract surgery does not have significant difference in
visual outcome.®® Controversy exists over timing of cataract
extraction and intraocular lens implantation. Arguments can
be for both primary and secondary cataract extraction, we
need to look at the crucial facts before making the decision.
Cataract extraction along with primary wound repair may
have distinct advantages such as controlling inflammation
and possibility of raised intraocular pressure due to soft
lens matter in anterior chamber.”” Secondary advantages
can be direct visualization of the posterior segment and
optic nerve.” Similarly, in pediatric patients removal of
media opacity may be crucial to prevent vision deprivation
amblyopia. In patients with lens vitreous admixture, it’s a
potent stimulator for further proliferative vitreoretinopathy
and can also result in traction on the retina, hence primary
extraction of lens and vitreous is imperative in such
patients. Remote advantage of primary lens removal is for
patient’s convenience and possibly cost effectiveness.®’"

Proponents of second sitting cataract extraction recommend
good control of intraocular inflammation, good media
clarity and stable wound before planning for traumatic
cataract extraction.” Also, if there is adequate control of
inflammation intraocular lens implantation at second stage
cataract extraction may be associated with better outcome.
Intraocular lens power calculation is also appropriate if the
IOL implantation is planned for second sitting.567°

IOL not implanted in toddlers less than 1.5 years, any eye
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Figure 5: Rosette Cataract.

which has deficient zonules or any co existing posterior
segment pathology.®>¢’

On the other hand, it may be difficult if not impossible to
determine the correct IOL power prior to surgery (often the
other eye serves as a guide); the inflammatory debris can
settle on the IOL surface, and it may require postoperative
YAG laser or even surgery to cleanse it; and last but not
least, the edge of the IOL will interfere with the surgeon’s
visualization of the peripheral retina should subsequent
PVR development necessitate vitrectomy.5¢-68

IOL power calculation is a complex problem for unilateral
traumatic cataracts in children under 5 years of age
because it impacts final outcome because of amblyopia
and visual development.®*®® In unilateral case making child
emmetropic is important for development of binocular
vision.* There are few studies comparing visual outcome
amongst open and closed globe injuries visual outcome
is better in closed globe injuries.'*®® There is debate
regarding single or multiple step surgeries advocated by
different authors majority of studies suggested in multistep
management’””® a case reported with primary scleral
repair and scleral buckle.” Wherever possible, multistep
procedure after control of inflammation and adequate
corneal clarity and appropriate IOL power calculation
should be adopted.54%

Secondary lens implants considered in case of aphakia as
unilateral aphakia is common cause of deep amblyopia®’ if
itis planned aphakia because of age secondary implantation
may be considered after age of 1.5 to 2 years. If sulcus
fixated lens is to be used three piece lens is preferred to

avoid secondary inflammation, in absence of support
scleral fixated lenses may be used either suture fixated”>”
or sclera supported glued lenses,” there can be specially
designed endo endoscleral (scleral tuck lens) may be used,
or iris supported posterior chamber lens may be used.
Visual outcome is not significantly different by location of
lens position.

In case of it is not only cataract surgery which will decide
outcome ocular comorbidities are major factors.*> Pre
existing pathologies like congenital anomalies sensory
nystagmus, Microphthalmos or colobomas may impact on
outcome.

In summary, the vast majority of ophthalmologists who
encounter a traumatic cataract have sufficient experience in
lens extraction (and IOL implantation) in a non-traumatic
setting. What every ophthalmologist must accept is that
an injured lens requires many individualized, consciously
made decisions regarding what to do when and how to
achieve the best possible outcome.

Management of posterior segment ocular trauma

Many aspects of vitrectomy surgery for open-globe injuries
remain controversial. The general areas include the role
and timing of vitrectomy surgery, the use of prophylactic
cryotherapy and scleral buckling, prophylactic use of
antibiotics and routes of antibiotic administration,’® show
a clear benefit from a prophylactic treatment protocol,
one approach might be to treat all open globe injuries
with systemic (oral /intravenous) and topical antibiotics
for a few days. Intravitreal antibiotics prophylaxis can be
used selectively in eyes with contaminated injuries, long
wound length, or delayed primary closure of the wound
and after ruling our retinal detachment or suprachoroidal
hemorrhage because such cases have an increased risk of
endophthalmitis.®’

Vitrectomy in patients with vitreous hemorrhage following
surgical repair of open globe injury: Role of vitrectomy in
eyes with scleral or corneoscleral laceration on presentation
with a dense vitreous hemorrhage and no view of the
retina is debated.”®’” There is no evidence based review
for role of observation versus vitrectomy which is not
feasible in pediatric population. Mitra et al. recommended
vitreoretinal intervention for eyes that have a significant
vitreous hemorrhage after ruptured globe repair. Authors
justified that the operation not only clears the visual axis,
providing faster visual recovery, but it may also prevent
late tractional retinal detachments.”® In addition, the
removal of vitreous hemorrhage from these eyes may
uncover previously undetected retinal tears that could
otherwise lead to rhegmatogenous retinal detachment.
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Early vitrectomy is important for pediatric population to
prevent amblyopia.

Timing of vitrectomy

Though there is agreement about many of the indications
for the use of vitrectomy in open-globe injuries, the timing
of this intervention remains highly controversial.”>’¢ Most
surgeons will agree that immediate vitrectomy is indicated
for posttraumatic endophthalmitis or IOFB with high risk
of infection, but timing of surgery with other scenarios is
less clear.”7%2 Combined vitrectomy with primary wound
repair or early vitrectomy at day 1-4 was technically more
difficult because of increased incidence of vitreoretinal
adhesions and absence of posterior vitreous detachment.
Also in patients with corneoscleral laceration, there can
be presence of corneal edema with or without traumatic
cataract precluding visualization of posterior segment.
Coleman showed that 65% of patients in his series achieved
a visual acuity of 20/40 or better when operated on sooner
than to 72 hours after injury, whereas those operated at
later time points fared less well.”” However, the percentage
of patients in the early group with IOFBs or incarcerated
vitreous without hemorrhage or retinal detachment
was not specified.”’ Likewise, DeJuan et al.,”® showed a
trend toward better visual results with early vitrectomy,
however there were higher proportion of IOFBs in the
early vitrectomy group. Studies with vitrectomy done in
the intermediate period have shown a trend toward better
visual outcome with vitreous surgery after the acute
period and sooner than 2 weeks after traumatic injury.’-%
Vitrectomy done from 4 to 10 days or before 2 weeks result
in uveal congestion that develops after trauma and result
in uncontrollable intraoperative hemorrhage, making
vitrectomy difficult or impossible to complete.”** Delayed
surgery after two weeks of primary wound repair also
allows for spontaneous separation of the posterior hyaloid
face, makes the vitrectomy less complex.”* In addition,
if there is a hemorrhagic choroidal detachment, delayed
intervention can allow for liquefaction of the clot, enabling
easier removal.””* Media opacity secondary to traumatic
hyphema, fibrinoid aqueous, or corneal edema, will clear in
two - three weeks, and hence facilitate vitreoretinal surgery
with much ease.””® In eyes with no light perception,
ancillary studies, such as echography, electroretinography
and visual evoked potentials, can be obtained to help guide
appropriate intervention. Dalma-Weiszhausz also showed
a trend toward improvement with vitrectomy after 14
days. Numerous studies had shown no significant effect on
outcome with regard to timing of vitrectomy.?! These all
argument to defer surgeries may not suitable for pediatric
population as there is risk of amblyopia.’

Evaluation of the experimental and clinical data does not
allow a definitive recommendation regarding the timing
of intervention with vitreous surgery after ocular trauma.
Given the heterogeneity of presentation in open-globe
injuries, a large prospective randomized clinical trial for
proactive management of eyes with posterior segment
trauma would be necessary to adequately evaluate all
potential risk factors and concerns.

Traumatic glaucoma is also one of the manifestation of
ocular trauma Agrawal reported glaucoma in children
following ocular trauma, Alamri reported a case report
ghost cell glaucoma.?%

Bai reported causes resulting in high IOP include
intraocular bleeding, lens dislocation, phacoanaphylaxis,
angle recession, and siderosis following ocular trauma.’
Fang et al. studied profile of pediatric glaucoma patients in
Shanghai traumatic glaucoma was the third most common
subtype (n = 81, 11.03%).% Gadia studied current profile
of secondary glaucomas 25% were between 0-20 years and
amongst causes trauma 13%.% This review aims studied
the demographical profile, presentation, management and
outcome of traumatic glaucoma in children as well as the
various factors associated with advanced glaucomatous
changes®” Osman reported high IOP levels occurred owing
to the presence of unremoved lens particles in 11 patients
(26.8%), inflammation in 6 patients (14.6%), and hyphema
in 3 patients (7.3%)%® Qiao reported the majority of
traumatic glaucoma occurred in children between 10 and
15 years of age (n =72, 56.25%).%°

Schlote suggested mitomycin-augmented trabeculectomy
is the surgical method of first choice in patients
with open angle traumatic glaucoma. Transscleral
cyclophotocoagulation represents the method of first
choice in secondary angle closure glaucoma® Senthil,
steroid-induced and traumatic glaucomas were the most
common acquired glaucomas;”' Sihota, clinically, the
presence of increased pigmentation at the angle, elevated
baseline IOP, hyphema, lens displacement, and angle
recession of more than 180 degrees were significantly
associated with the occurrence of chronic glaucoma after
closed globe injury. On UBM findings, a wider angle and
the absence of cyclodialysis were significant predictors for
the subsequent development of traumatic glaucoma.*

Yadgarov reported implantation of a Ahmed or Baerveldt
tube shunt provided successful control of IOP ipatients
with medically uncontrollable traumatic glaucoma.*

Various management modalities reported varities of than
drainage devices has been very successful for management
of post traumatic glaucomas in children.’**’
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Management of traumatic endophthalmitis

Post traumatic endophthalmitis: Notall clinicians agree with
the routine use of intravitreal antibiotics in prophylaxis.?’
In patients with open globe injuries and traumatic
endophthalmitis there is always a risk of associated retinal
detachment of choroidal detachment. Preoperative B-scan s
not routinely done in eyes with open globe injury and hence
intravitreal injection can pose additional risk of injection
going inadvertently into subretinal or suprachoroidal space.
On the other hand, it is important to realize that no large
randomized, prospective study explicitly has demonstrated
a decrease in incidence of post-traumatic endophthalmitis
with prophylactic antibiotics in eyes without IOFBs.
For ruptured globes without IOFBs, until a prospective
study®® Al reported posttraumatic endophthalmitis (10%
of open globe injuries). Important risk factors are late
presentation and repair of open globe injuries, retained
IOFB or injuries by contaminated object.”® Bansal studied
Pediatric posttraumatic endophthalmitis presents with
great complexities and challenges arising due to delayed
presentation, difficulty in eliciting an accurate history, or
trauma with unusual and highly contaminated objects.”

Endophthalmitis Vitrectomy Study finding not applicable
to traumatic endophthalmitis so strategies or management
custom according to habitat and setting of injuries.?’

Post trauma endophthalmitis is one of the important
indication of destructive procedures in case of open globe
injuries.!%

Sympathetic ophthalmia

Biswas et al reported that sympathetic ophthalmia is a
rare cause of bilateral granulomatous uveitis in children.
Reported incidence of this clinical entity ranges from 0.2%
to 0.5% following injury and 0.01% following intraocular
surgery. Ocular surgical intervention has been found to
be the most common cause of sympathetic ophthalmia in
recent studies. !

Though majority of the cases occur within 1 year of
insult or injury, the onset of sympathetic ophthalmia
varies with a range of 10 days to 66 years. The cause of
this clinical entity is not completely understood. Though
rare, sympathetic ophthalmia is a dreaded cause of visual
morbidity. Proper and rapid treatment, if not started
early can lead to irreversible loss of vision. Sympathetic
ophthalmia classically presents as bilateral panuveitis.
Common findings are bilateral anterior granulomatous
uveitis associated with mutton-fat KPs, moderate-to-
severe vitritis, exudative retinal detachment, papillitis, and
choroiditis. Sub-RPE yellowish white nodules mainly seen
in peripheral retina are known as Dalen-Fuchs nodules and
found in one-third patients of sympathetic ophthalmia.

Corticosteroids remain the mainstay of treatment in
such cases. Immunosuppressants like azathioprine and
chlorambucil have been used in fulminant and recalcitrant
cases.The role of enucleation, within 2 weeks of injury,
is controversial, and with advent of newer immuno
suppressives and better understanding of the disease
process, it is rarely used as a management option. Marak et
al. reported sympathetic ophthalmia in children.'*'

Post trauma strabismus is one of the manifestation
ocular trauma. Most common cause of alteration in
motility caused by orbital fracture.!®1% Other cause is
strabismus. Rosner reported approximately 30% of the
patients with a medically based diagnosis of concussion
exhibited esophoria at near'”” David reported poor vision
because of media or posterior segment defect may result

108 Pojda, reported paralytic strabismus also
109

in strabismus.
resulted because of brain or orbital trauma.

Direct damage Shah et al. reported direct damage to
inferior rectus by metal object during work''® and Voinea,
L following direct injuries to muscle.!!!

Shah et al. reported the incidence of strabismus in cases of
pediatric cataract was only 5%, was more common in the
non-traumatic group.'?

Adnexal Injuries

BETTS classification did not include periocular trauma
but many studies reported peri ocular and adnexal trauma
in pediatric population in various settings. Agrawal et al.
reported inclusion in modified BETTS classification. Shah
et al reported 7% associated with orbital/ocular adnexa
injury out of total injuries. Chan reported serious eye and
adnexal injuries from fireworks in Northern Ireland before
with mean age 18 years.!!*

Chaudhry reported large number of lid adnexal and orbital
injuries'!"* Frimmel reported ype, severity, management and
outcome of ocular and adnexal firework-related injuries
where 52% were </=18 years!!* Gonnering, reported ocular
adnexal injury and complications in orbital dog bites.
Two-thirds were under 10 and over half under 5 years
of age."'S Shukla also included adnexal injuries in newer
classification.'? Yardley reported 60.7% cases had adnexal
injuries in pediatric age group.''” Yardley examined the
current literature regarding the nature and severity of
animal-inflicted ocular and adnexal injuries in children.'®

Destructive procedures in children, indications of
destructive procedure in case of open globe injuries mainly
traumatic endohthalmitis or severly traumatized eye to
avoid sympathetic ophthalmia which is very controversial

Jiang reported The total number of trauma-related
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eviscerations recorded in the past five years was 821 cases.
The number of surgeries performed was almost constant
each year (164 +/- 17 cases); 35% of the patients were less
than ten years old at the time of the original ocular injury
and 69% of them were male.'” Children under 15 years
constituted 25.1% of whom 9.3% were under 5 years and
ocular injuries accounted for ocular 23.2%' Balta reported
The most common cause of evisceration was ocular trauma
(184 patients; 60.1%)"! Dortzbach reported evisceration
is procedure preferred for painful eyes and in selected
instances of ocular trauma following discussion of the
risk of sympathetic ophthalmia with the patient.'”? Adeoye
reported trauma was the leading cause of eye removal
(43.4%).13

Ainbinder reported hydroxyl appetite implant successfully
for eviscerated eyes.!** Arellano-Ganem reported ,porous
polyethylene implant for ocular trauma cases in children.!

CONCLUSION

Pediatric ocular trauma is important and complex topic.
Many new studies has helped to resolve these mysteries,
this discussion might help to fix many issues. Many more
multi centric evidence based research required to upgrade
knowledge and reduce unnecessary burden on society.

Literature review

All the possible literature relevant to management of
ocular trauma was searched on Cochrane data base for
eyes and vision group, medline (1970-2011), EMBASE
and metaRegister for clinical trials. It also used PUBMED
central and ENDnote 9X also to search literature.
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