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Abstract Ocular trauma is a topic of unresolved

controversies and there are continuous controversial

and debatable management strategies for open-globe

injuries (OGIs). International classification of ocular

trauma proposed almost 15 years ago needs to be

reviewed and to be more robust in predicting the

outcome in the setting of OGIs. Anterior segment

trauma involves controversies related to patching for

corneal abrasion, corneal laceration repair, and med-

ical management of hyphema. Timing of cataract

surgery and intraocular lens implantation in the setting

of trauma is still debated worldwide. There are

unresolved issues regarding the management of OGIs

involving the posterior segment. Timing of vitrectomy

has been and will continue to be debated by propo-

nents of early versus delayed intervention. The use of

prophylactic cryotherapy and scleral buckle is still

practiced differently throughout the world. The role of

intravitreal antibiotics in posterior segment trauma in

the absence of infection is still debated. Similarly, the

use of vitrectomy versus vitreous tap in the setting of

traumatic endophthalmitis is not fully resolved. In

optic neuropathy, the role of intravenous methylpred-

nisolone versus conservative management is always

debated and still there are no evidence-based guide-

lines about the beneficial role of pulse steroid therapy.

The role of optic canal decompression in the setting of

acute traumatic optic neuropathy is also not conclu-

sive. Orbital and adnexal trauma has been shown to

adversely affect the outcome of OGI patients but both

lids and orbital injury are not taken as preoperative

variables in international ocular trauma classification.

The timing of intervention in blow-out fracture is still

debated. The pediatric age group, owing to the high

risk of amblyopia and intraocular inflammation as well

as strong vitreoretinal adhesions, has to be managed by

different principles. Although the risk of sympathetic

ophthalmia is very rare, it is always one of the key

debated issues while managing traumatized eyes with

no light perception vision. Prospective, controlled

clinical studies are not possible in the OGI setting and

this article reviews pertinent data regarding these

management issues and controversies, and provides

recommendations for treatment based on the available

published data and the authors’ personal experience.
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Introduction

Ocular trauma is a subject of debate and controversy and

there is nothing absolute in ocular trauma. Controversy

persists over the optimal management of the injured eye.

Ocular trauma classification and score is also not

without controversy and it has been challenged by

numerous authors. The management of anterior seg-

ment trauma has its own share of debate related to

patching of corneal abrasion, suture removal in cases

with corneal laceration and timing of cataract surgery

and intraocular implantation. There are unresolved

controversies related to posterior segment ocular

trauma. Almost half of the patients with posterior

penetrating injuries are left with severe visual impair-

ment and a significant proportion of patients have no

light perception (NLP). Debate persists over surgical

repair of severely traumatized eyes with NLP. There are

varied opinions on the use of prophylactic antibiotics

either systemic or intracameral or intravitreal, prophy-

lactic cryopexy and prophylactic scleral buckling. The

role and timing of vitrectomy surgery in severe ocular

trauma also remains a topic of considerable debate, as

does the role of vitrectomy in the management of

magnetic intraocular foreign bodies (IOFBs). The

management of orbital fractures and lid and adnexal

trauma is also an area of considerable debate. The

international classification system considers ocular

(globe) trauma and does not take into consideration lids

or orbital trauma and hence one wonders if it should be

reviewed and renamed as ophthalmic trauma rather than

ocular trauma. The role of observation, intravenous

methylprednisolone and optic canal decompression in

traumatic optic neuropathy is still controversial. Pedi-

atric ocular trauma management also involves many

unresolved debates. Clinicians are challenged about

decision making in the surgical repair of severely

traumatized eyes with limited or nil visual prognosis due

to the potential risk of sympathetic ophthalmia. Each of

these issues will be discussed, with particular emphasis

on conflicting views presented in the relevant literature

along with critical appraisal of existing international

ocular trauma classification.

Literature review

All the possible literature relevant to management of

ocular trauma was searched on Cochrane database for

eyes and vision group, Medline (1970–2011), EM-

BASE and metaRegister for clinical trials.

Ocular trauma classification controversies

Landmark for zone III open-globe injury

The international ocular trauma classification group

have defined zone III injuries as those extending

beyond 5 mm of limbus (Fig. 1) [1]. Based on the

justification given by the ocular trauma classification

group, they have arbitrarily taken it as 5 mm, as

injuries in that zone may not extend into the pars plana

and hence any injury not involving zone III or the pars

plana region are predicted to have a favorable

prognosis. However, based on a literature search, the

anteroposterior length of the ciliary body and hence

the position of the pars plana varies considerably with

the length of the eye. It is always longer on the

temporal side and longest inferotemporally, the most

expanded quadrant of the eye (Fig. 2) [2]; temporally

it is 5.6–6.3 mm in length, and nasally 4.6–5.2 mm

[2]. Of importance surgically is the distance from the

external corneoscleral limbus to the end of the ciliary

body at the ora serrata which marks the beginning of

the pars plana. This may be roughly estimated as

7 mm temporally and 6 mm nasally, since in 200

autopsy eyes the slightly shorter distance from Schw-

albe’s line internally to the end of the ciliary body

at the ora serrata averaged 6.53 mm temporally,

5.73 mm nasally, 6.14 mm superiorly, and 6.20 mm

inferiorly [3]. This distance of the ora serrata from the

corneoscleral limbus almost coincides and overlaps

with spiral of Tillaux, the imaginary line connecting

the insertions of all the rectus muscles (Fig. 2) [3].

Knyazer et al. [4] identified high-risk factors associ-

ated with posterior open-globe injuries (OGIs) result-

ing in poor visual outcome. The significant factor

noted from our study was the extent of wound

affecting the final vision outcome and its correlation

with insertion of the rectus muscle or ‘spiral of

Tillaux’ or ‘annulus of Zinn’. Radial scleral lacera-

tions extending beyond recti insertion were often

associated with poorer outcome because of co-morbid

factors such as retinal detachment, vitreous traction

and significant vitreous loss. We also noted a favorable

outcome in cases with zone III injuries not extending

beyond the ‘annulus of Zinn’ as highlighted in Fig. 1.
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Therefore, it will be more scientific and prudent to

define a landmark for zone III injuries with reference

to rectus insertion (spiral of Tillaux) rather than the

conventional definition of injuries extending 5 mm

beyond limbus.

Preoperative visual acuity of NLP and poor visual

prognosis

Visual acuity can be profoundly impaired to the extent

of NLP in the 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 [5, 6].

Assessment of light perception even with the bright

light of an indirect ophthalmoscope can give a false

impression of NLP [7]. Ultrasonography is useful for

assessment of the posterior segment in 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 [8]. Before deciding on

enucleation in patients with NLP, reversible causes of

vision loss should be excluded including psychological

factors [5, 6]. 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 the risk of

sympathetic ophthalmia is a controversial approach.

Sympathetic ophthalmia with the potential for bilateral

blindness is a relative indication for enucleation of an

injured eye [5]. Most reported cases (65 %) occur

between 2 weeks to 2 months after injury and are rare

during the first 2 weeks after trauma [9]. However, the

Zone I injury

Zone II injury

Zone III injury

Posterior (zone III) open 
globe injuries anterior to 
insertion of recti muscle –

Posterior (zone III) open 
globe injuries posterior
to insertion of recti 
muscle

Annulus of Zinn

0.5mm
1.9mm

LR MR

5mm

5mm

1.1 mm

2.2mm

Fig. 1 Diagramatic

representation of extent of

the wound in relation to recti

insertion

Fig. 2 Anterior view of the

right globe. spiral of Tillaux

is shown with location of the

ora serrata superimposed.

(Adapted from Duanes

Ophthalmology, Volume 2;

Chapter 21: Orbital anatomy

and its applications)
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actual rate of post-traumatic sympathetic ophthalmia is

not clear, and reported rates vary from 0.28 to 1.9 %

[5.9]. The use of modern immunosuppressives has also

improved treatment and control of sympathetic oph-

thalmia. 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 procedures for eyes with severe trauma

with NLP vision at initial presentation.

Relative afferent pupillary defect (RAPD)

There is enough evidence that RAPD as an indicator of

damage to the optic nerve or retina, may be falsely

positive in the presence of severe hyphema or subret-

inal vitreous hemorrhage and may disappear after

resorption or removal of the hemorrhage [5, 6, 10].

Based on this fact, the presence of RAPD as a single

poor prognostic factor may not be appropriate, and as

there is always a possibility of reversal of RAPD, it

needs to be equally weighed with other preoperative

variables following ocular trauma.

Anterior segment trauma controversies

Corneal abrasion

There is controversy related to patching or not patching

the corneal abrasion or epithelial defect. Ophthalmol-

ogists worldwide have different preferred practice

patterns. Cochrane systematic review has revealed that

there is no statistically significant difference between

patching and non-patching. However, the review does

not have any supportive data regarding larger corneal

abrasions [11]. Kaiser [12] suggested treating patients

with large abrasions and those with deeper stromal and

partial thickness defects with pressure patch, antibiotic

ointment and mydriatic drops. However, there is no

evidence to support the role of pressure patch. No patch

policy can be more preferred over patching policy

based on the fact that wearing a patch makes the person

transiently monocular and reduces depth perception.

Acute corneal abrasions can result in decreased vision

because of associated pain; however, pain is very

transient and reduces by the first day. There are no other

advantages of patching over non-patching; however,

with patching there can be an associated increased risk

of corneal ulcer.

Corneal and scleral laceration

In cases with corneal laceration and iris prolapse, there

are different strategies for management of prolapsed

iris. Based on recommended guidelines, any iris tissue

prolapsing out for more than 24 h should be abscised

or otherwise be reposited. However, the presence of

viable iris tissue is more crucial than the absolute 24-h

parameter and assessment of viability differs between

surgeons. Suturing of corneal laceration with inter-

rupted or continuous suture is also not standardized

and different surgeons adopt different techniques.

Making an anterior chamber paracentesis in open

globe is not easy and it is the recommended first step in

the management of OGIs. However, based on our

personal experience in eyes with open globe, initially

the globe can be formed with a viscoelastic injection

through the wound itself but without any distortion of

the wound. Once partial closure of the wound is

achieved, paracentesis can be made to repeatedly form

the anterior chamber with viscoelastic and for further

iris and vitreous maneuvering. Corneal suture removal

is again controversial and differs between surgeons

based on personal preference. For posterior sclera

laceration there are no clear cut guidelines about how

far the surgeon should explore and attempt atraumatic

scleral laceration repair.

Traumatic cataract

In the setting of a traumatic cataract, it is imperative

for the surgeon to realize that a traumatic cataract is

not a senile cataract. The injury is rarely limited to the

lens alone, and may be associated with injuries to

zonules, posterior capsule and posterior segment. A

patient with a traumatic cataract should be warned

about visual outcome and the high risk of intraoper-

ative complications. It is not only the lens which

decides visual outcome.

Controversy exists over timing of cataract extrac-

tion and intraocular lens (IOL) implantation. Argu-

ments can be for both primary and secondary cataract

extraction, and we need to look at the crucial facts

before making the decision. Cataract extraction along

with primary wound repair may have distinct advan-

tages such as controlling inflammation and possibility

of raised intraocular pressure due to soft lens matter in

the anterior chamber [13]. Secondary advantages can

be direct visualization of the posterior segment and
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optic nerve [13]. Similarly, in pediatric patients,

removal of media opacity may be crucial to prevent

vision deprivation amblyopia. In patients with lens

vitreous admixture, it is 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 [14].

Remote advantages of primary lens removal are

patient convenience and possibly cost-effectiveness

[13]. Our study regarding timing suggests cataracts

operated between 2 and 30 days after injury have a

better prognosis [15].

Primary posterior capsulotomy and vitrectomy is a

better predictor for visual outcome when the eye is

inflamed [16, 17].

Controversies about prediction which may be

helped by type of injury and using various

predicting models [16–19]

Proponents of second-sitting cataract extraction rec-

ommend good control of intraocular inflammation,

good media clarity and stable wound before planning

for a traumatic cataract extraction [13]. Furthermore,

if there is adequate control of inflammation then IOL

implantation at second-stage cataract extraction may

be associated with a better outcome [13]. IOL power

calculation is also appropriate if the implantation is

planned for the second sitting [20, 21].

We need to understand several facts before

embarking on primary or delayed cataract extraction

and IOL implantation. The age of the patient, expertise

of the surgeon and assisting staff, infrastructure

facility available, status of the cataractous lens and

lens vitreous admixture will guide the surgeon in

planning the surgery.

Morphology of a traumatic cataract

As there is no specific classification for a traumatic

cataract we propose a morphological classification

which has been studied in larger databases and may

provide guidelines for surgical technique and help for

a better outcome. Each of our patients could be

prospectively classified in the same way [22].

At no stage should the ophthalmologist subject

patients 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 care, the surgeon with the full armamen-

tarium of equipment, instruments, and material, and a

full and knowledgeable staff, it is better not to

contemplate primary lens removal. In most hospitals,

no state-of-the-art facilities are available in the late

hours to attempt cataract extraction and IOL

implantation.

Children and younger patients have more 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 [23]. Any traction on the anterior

vitreous face is transmitted to the retina, and the

younger the patient, the greater the risk. Furthermore,

children are at an additional risk of amblyopia. In

younger children, the surgeon may resort to single-

step procedures and perform lens extraction, IOL

implantation and if required anterior vitrectomy for

optimal outcome [24]. Primary IOL implantation not

only prevents amblyopia but also synechia formation

that can close the bag by the time the secondary IOL

implantation can be carried out [20].

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);

inflammatory debris can settle on the IOL surface and

it may require post-operative YAG laser or even

surgery to cleanse it. Furthermore, the edge of the IOL

will interfere with the surgeon’s visualization of the

peripheral retina should subsequent proliferative vit-

reo retinopathy development necessitate vitrectomy

[20, 21].

In adults where amblyopia is not an issue, the choice

of surgery is governed by the surgeon’s own prefer-

ences and also to a certain extent by the status of the

cataractous lens. If the 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. Eyes with lens vitreous admixture should

undergo combined cataract extraction with limited

anterior vitrectomy and care should be taken to

judiciously use a vitrector and not an aspirator while

removing vitreous admixed in the ruptured lens matter.

Any traction on the vitreous can result in inadvertent

retinal breaks [13]. In the setting of additional injury

to the posterior segment, early pars plana lensectomy

and vitrectomy by a posterior segment specialist is
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warranted [13]. In eyes with an intact anterior capsule

and a total traumatic cataract, second-sitting cataract

extraction with IOL implantation should be the best

and safest approach for optimal visual outcome [20,

21]. Wherever possible, a multi-step procedure should

be adopted after control of inflammation and adequate

corneal clarity and appropriate IOL power calculation

[20, 21].

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 and when and how to achieve the best

possible outcome [13–21]. All cases are to be handled

according to individual merits, type of injury, mor-

phology, time interval between injury and intervention,

age of intervention, primary posterior capsulotomy and

ocular trauma score (OTS).

Traumatic hyphema

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 inflamma-

tion. It can get absorbed spontaneously without any

surgical intervention; however, on the other hand, there

can be secondary bleeding. Complications resulting

from secondary hemorrhage include glaucoma, cor-

neal blood-staining, or damage to the optic nerve and

all these can result in permanent loss of vision. There is

controversy over use of antifibrinolytics and even

corticosteroids in medical management of hyphema. In

Cochrane systematic review by Gharaibeh et al. [25],

the authors looked at the 19 randomized and seven

quasi-randomized studies of medical interventions for

the treatment of traumatic hyphema with a total of

2,560 participants. The review discussed the role of

antifibrinolytics and corticosteroids in the medical

management of glaucoma [25]. Antifibrinolytics,

taken either internally or applied as ophthalmic gel,

are thought to be effective, because they delay the

absorption of the blood clots until complete healing of

the damaged blood vessels can take place [25]. This

review found that antifibrinolytics did not affect final

visual acuity, but did appear to reduce the risk of

secondary bleeding [25]. However, patients taking one

of the antifibrinolytics, aminocaproic acid, appeared to

have more nausea and vomiting compared with control

patients. Two other antifibrinolytics, tranexamic acid

and aminomethylbenzoic acid, also reduced the risk of

secondary hemorrhage, but there was limited informa-

tion about adverse events [25]. It was unclear whether

these medications reduced the complications of sec-

ondary hemorrhage (e.g., glaucoma, corneal blood-

staining, and damage to the optic nerve), because few

of these events occurred in either the treatment or

control groups [25]. Similarly corticosteroids taken

either systemically or applied as eyedrops, was

debated. There was no clear cut benefit of using

corticosteroids in the management of hyphema.

Because the number of participants was small in these

trials, the evidence for any benefit of these drugs is

inconclusive [25]. 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 [25]. Again,

because the number of participants and events were

small, the evidence for a beneficial effect of any of

these interventions is inconclusive [25].

In the USEIR study by Kuhn et al., damage to the iris or

lens, vitreous hemorrhage, and inflammation on baseline

examination were associated with a statistically signifi-

cantly greater risk of developing glaucoma after penetrat-

ing ocular involvement. The presence of hyphema and

retinal detachment were of borderline significance [26]. In

their data they clearly demonstrated that it is not the

hyphema but the presence of intraocular inflammation on

baseline examination that had the highest independent

association of any ocular characteristic with the develop-

ment of post-traumatic glaucoma [26].

Controversies related to management of posterior

segment ocular trauma

Many aspects of vitrectomy surgery for OGIs remain

controversial [27–29]. The general areas include the

role and timing of vitrectomy surgery, the use of

prophylactic cryotherapy and scleral buckling, pro-

phylactic use of antibiotics and routes of antibiotic

administration, vitrectomy versus vitreous tap for

traumatic endophthalmitis, and the concurrent place-

ment of IOLs [27–29].
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Post-traumatic endophthalmitis

Not all clinicians agree with the routine use of

intravitreal antibiotics in prophylaxis [27, 29]. In

patients with OGIs and traumatic endophthalmitis

there is always a risk of associated retinal detachment

of choroidal detachment. A preoperative B-scan is not

routinely performed in eyes with OGI and hence

intravitreal injection can pose additional risk of

injection going inadvertently into the subretinal or

suprachoroidal space. On the other hand, it is impor-

tant to realize that no large randomized, prospective

study has explicitly demonstrated a decrease in the

incidence of post-traumatic endophthalmitis with

prophylactic antibiotics in eyes without IOFBs [27].

We have a large database of OGIs, where 55.9 % of

the injuries are caused by wooden sticks. Despite

popular belief, the incidence of post-traumatic

endophthalmitis is only 3 % while the incidence of

infection following wooden stick injuries is zero,

suggesting some protective components of the herbs

and plants in areas of Western India.

For ruptured globes without IOFBs, until a pro-

spective study shows a clear benefit from a prophy-

lactic treatment protocol, one approach might be to

treat all OGIs with systemic (oral/intravenous) and

topical antibiotics for a few days. Intravitreal antibi-

otic prophylaxis can be used selectively in eyes with

contaminated injuries, long wound length, or delayed

primary closure of the wound after ruling our retinal

detachment or suprachoroidal hemorrhage because

such cases have an increased risk of endophthalmitis

[29].

Vitrectomy in patients with vitreous hemorrhage

following surgical repair of OGI

The 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 [27, 28]. There is no evidence-based review

for the role of observation versus vitrectomy. Mitra

and Mieler [27] recommended vitreoretinal interven-

tion for eyes that have a significant vitreous hemor-

rhage after ruptured globe repair [19]; the 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.

Timing of vitrectomy

Although there is agreement about many of the

indications for the use of vitrectomy in OGIs, the

timing of this intervention remains highly controver-

sial [27–31]. Most surgeons will agree that immediate

vitrectomy is indicated for post-traumatic endophthal-

mitis or IOFB with a high risk of infection, but timing

of surgery with other scenarios is less clear [27–31].

Combined vitrectomy with primary wound repair or

early vitrectomy at days 1–4 was technically more

difficult because of the increased incidence of vitreo-

retinal adhesions and the absence of posterior vitreous

detachment. Furthermore, in patients with corneo-

scleral laceration, there can be the presence of corneal

edema with or without a traumatic cataract precluding

visualization of the posterior segment. Coleman [32]

showed that 65 % of patients in his series achieved a

visual acuity of 20/40 or better when undergoing

surgery sooner than 72 h after injury, whereas those

undergoing surgery at later times fared less well.

However, the percentage of patients in the early group

with IOFBs or incarcerated vitreous without hemor-

rhage or retinal detachment was not specified [32].

Likewise, De Juan et al. [33] showed a trend toward

better visual results with early vitrectomy; however,

there was a higher proportion of IOFBs in the early

vitrectomy group. Studies of vitrectomy performed in

the intermediate period have shown a trend toward

better visual outcome with vitreous surgery after the

acute period and less than 2 weeks after traumatic

injury [30, 31]. Vitrectomy performed from 4 to

10 days or before 2 weeks results in uveal congestion

that develops after trauma and results in uncontrollable

intraoperative hemorrhage, making the vitrectomy

difficult or impossible to complete [27–31]. Delayed

surgery (after 2 weeks) of primary wound repair also

allows for spontaneous separation of the posterior

hyaloid face, making the vitrectomy less complex [27,

34]. In addition, if there is a hemorrhagic choroidal

detachment, delayed intervention can allow for lique-

faction of the clot, enabling easier removal [27, 28, 35].

Media opacity secondary to traumatic hyphema,

fibrinoid aqueous, or corneal edema, will clear in

2–3 weeks, and hence make vitreoretinal surgery
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much easier [27–29]. In eyes with NLP, ancillary

studies [5, 36, 37], such as echography, electroreti-

nography and visual evoked potentials, can help guide

appropriate intervention. Hermsen [38] and Vatne and

Syrdalen [39] also showed a trend toward improve-

ment with vitrectomy after 14 days. Numerous studies

have shown no significant effect on outcome with

regard to timing of the vitrectomy [27–34].

Evaluation of the experimental and clinical data

does not allow a definitive recommendation regard-

ing the timing of intervention with vitreous surgery

after ocular trauma. Given the heterogeneity of

presentation in OGIs, a large prospective random-

ized clinical trial for proactive management of eyes

with posterior segment trauma would be necessary

to adequately evaluate all potential risk factors and

concerns.

We generally perform vitrectomy in indicated cases

approximately 1–2 weeks after OGI to allow media

clarity, wound stability and also allow posterior

vitreous detachment to set in. Furthermore, vitrectomy

is more complicated in the acute setting because of an

increased risk of uncontrollable hemorrhage and the

complete removal of vitreous is more difficult. On the

other hand, vitrectomy should be completed within a

reasonable time frame, i.e., within 2–3 weeks as any

further delay can result in significant proliferative

vitreoretinopathy.

Controversies related to management of traumatic

optic neuropathy

Traumatic optic neuropathy and management

Traumatic optic neuropathy is a potentially blinding

condition with a controversial approach regarding

management. It is a result of direct or indirect trauma

to the head or face and often can present with white

intact globe and healthy looking optic nerve. Only the

presence of decreased visual acuity with associated

RAPD can be the presenting signs of traumatic optic

neuropathy. Based on the treatment strategies used by

ophthalmologists worldwide, there is no consensus

about gold standard treatment [40–42]. As optic

neuropathy essentially involves compression of the

optic nerve into the optic canal by inflammatory fluid

(indirect form) or by one of the bony fragments (direct

form), two forms of therapy were proposed other than

just observation [40–42]—the use of either steroids or

surgery for traumatic optic neuropathy [40–42];

however, the timing and role of both these modalities

over observation is still debated.

Steroids or surgery for traumatic optic neuropathy

Numerous authors have published their experience

and case series looking at the outcome in traumatic

optic neuropathy with variable doses of corticosteroids

or surgical intervention [43–47]. To date, there is only

one randomized control trial comparing high-dose

intravenous steroids to placebo in patients with

indirect traumatic optic neuropathy diagnosed within

7 days of the initial injury [47]. Cochrane systematic

reviews have concluded that steroids or optic canal

decompression did not provide any additional visual

benefit in traumatic optic neuropathy [41, 42]. The

International Optic Nerve Trauma Study, the largest

multi-center study was intended to be a randomized

clinical trial but it had to be converted to an

observational study after 2 years due to recruitment

failure [47]. The study analyzed a total of 133 people

with indirect traumatic optic neuropathy within 1

week of injury. There was no statistical difference

between the groups who were under observation or

under megadose steroids or who had optic canal

decompression [47]. There was no conclusion that

either the dose or timing of steroid treatment was

associated with an increased probability of visual

recovery [41]. For surgical decompression, besides the

role of optic canal decompression for final vision

outcome, the timing of decompression is also contro-

versial [42]. However, in the setting of head injury and

other serious life-threatening injuries, decision about

steroids or surgical decompression for suspected

traumatic optic neuropathy is inevitably delayed

[41, 42].

There is a relatively high rate of spontaneous visual

recovery in traumatic optic neuropathy and there is no

convincing evidence that steroids provide any addi-

tional benefit over conservative management [41, 42].

We advocate that each case needs to be assessed on an

individual basis and the patient needs to be made fully

aware of both the theoretical risks suggested by recent

studies, and the real risks, although rare, of a serious

adverse reaction to steroids.
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Controversies related to pediatric ocular trauma

Children account for approximately one-third of cases

of serious eye injuries [48, 49]. Despite this, the

classification and scoring system in pediatric trauma is

based on those developed for adults [42]. The

controversy over the position of zones II and III is

even more pronounced in pediatric trauma. In the first

5 years of life the length of the pars plana changes

rapidly from approximately 1.8 mm in neonates to

3 mm by 1 year of age and reaches 5 mm by 5 years of

age [50–52]. Hence, assessing pediatric trauma for

research is fraught with inaccuracies depending on

how the injury was classified. Similarly, the OTS was

developed to provide more accurate information about

visual prognosis. However, whether or not children

were included in the databases of over 2,500 serious

ocular injuries from which the method was formulated

is not clear [53].

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 [54, 55]. A new

pediatric OTS was published recently with the purpose

of refining the prognostic accuracy in children where

initial vision is not accurate [56]. Similar to many

other series in pediatric trauma, it lacks the statistical

power of the OTS due to the relatively small sample

size and its predictive power remains untested.

Our study, with a mean age of 10.6 years, and

suggestive of the OTS is validated in a larger database

because no other studies have large databases [19].

Preoperative visual acuity is an important predictor

which has been used by the OTS.

The management of trauma in children has many

similarities 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 \5 years old.

Most series report less than half of children with OGI

achieve good vision and amblyopia is a major con-

founding factor [57–59]. When treating children with

OGI, achieving a clear visual axis following globe repair

must be accompanied by accurate refraction and

aggressive patching therapy to improve the visual

outcomes [60]. Another difference is that a simple

examination, especially in the early stages after trauma,

can prove difficult in a child requiring general anesthesia

or sedation for proper assessment. Involvement of a

pediatric ophthalmologist and access to pediatric facil-

ities 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. The age of patients and effects of amblyopia

may need to feature as additional negative factors in

the prognostic factors.

Conclusion

Despite all the advances in state-of-the-art surgery and

understanding of ocular trauma, a variety of unre-

solved controversial issues remain in the management

and treatment of OGIs. Over the past two decades, all

these controversies remain at a standstill and there is

no real progress in the definitive management of

ocular trauma in many aspects. The timing of vitrec-

tomy and issues related to traumatic cataracts seem to

be a never-ending debate. Although a controlled,

prospective clinical trial would be ideal, in ocular

trauma no two cases are alike and there are many

confounding factors which can affect the final out-

come. It is difficult to control for the significant

differences that occur with each individual injury. This

makes it virtually impossible to independently assess

potential risk factors or treatment variances for visual

and anatomic outcome. Current management is based

on surgeons experience and will continue to be based

on a retrospective review of accumulated data, and by

personal preferences of the treating ophthalmologist.

These types of management problems are dealt with

on a case by case basis, and even the most experienced

ophthalmologist at some time or other will found

themselves in a dilemma with regard to strategic

planning of ocular trauma management. This report

has attempted to provide a comprehensive overview of

most of the controversies pertaining to the manage-

ment of OGIs, and it has presented our preferred

guidelines. This should aid ophthalmologists in patient

counseling and decision-making processes regarding

the management of OGIs involving the anterior or

posterior segment.
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