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Purpose: To evaluate the anatomical and functional outcomes of surgical intervention in
severely traumatized eyes with no light perception (NLP).

Methods: In this prospective interventional case series, 18 eyes of 18 patients with
severe ocular trauma whose vision was documented as NLP and with relative afferent
pupi-llary defect (RAPD) of 3-4+ underwent deep vitrectomy and other necessary
procedures once to three times.

Results: Vision was NLP in all eyes at the time of surgery which was performed
3-14 days after the initial trauma. During a mean follow up period of 20.5£5.2 (range 11
to 49) months, except for one case of phthisis, other eyes achieved acceptable anatomic
and functional outcomes. Postoperative vision was NLP in two eyes (11.1%), light
perception in three eyes (16.7%), hand motions in four eyes (22.2%), counting fingers in
three eyes (16.7%) and 20/200 or better in six eyes (33.3%).

Conclusion: Following eye trauma, NLP vision and RAPD of 3-4+ alone may not be an
indication for enucleation. Performing exploratory surgery within 14 days after the
injury may salvage the globe and improve vision; this approach may be more acceptable

psychologically for patients and relatives.
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INTRODUCTION

Ocular trauma is an important cause of visual
loss worldwide.l In the USA, approximately
2.5 million persons, particularly young indi-
viduals, sustain eye injuries per year of whom
50,000 develop significant visual loss.2 Ocular
trauma can be categorized into blunt, penet-
rating, perforating and associated with intra-
ocular foreign body (IOFB).3 Trauma is classi-
fied as penetrating when the object enters a
structure and perforating when the object en-
ters from one side and passes through another.
For instance, when an object passes through the
cornea and enters the anterior chamber, the

trauma is considered perforating for the cornea
but penetrating for the globe.* Ocular trauma
may lead to various forms of damage to
different parts of the eye ranging from super-
ficial abrasions to sight-threatening lesions.
Improvements in our knowledge of the
pathophysiology and management of ocular
trauma over the past 30 years together with
advances in surgical instrumentation and tech-
niques have improved the efficacy of vitreo-
retinal surgery in injured eyes. Achieving
useful vision depends on several prognostic
factors such as severity of the initial trauma,
involved ocular structures, preoperative visual
acuity and timely diagnosis and treatment.
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Outcomes of early surgical management in
injured eyes with light perception (LP) vision
have been reported with different success rates,
however no consensus exists on the surgical
management of eyes with no light perception
(NLP).> In this report we describe the ana-
tomical and functional outcomes of surgical
intervention for traumatized eyes with NLP
vision.

METHODS

This prospective interventional case series in-
cludes 18 eyes of 18 patients with severe trau-
ma, NLP vision and relative afferent pupillary
defect (RAPD) of 3-4+ at Nikookari Hospital,
Tabriz, Iran from 2002 to 2005. After per-
forming primary repair, NLP was confirmed
on several occasions. All patients underwent a
comprehensive ophthalmologic examination
and were evaluated for the cause of trauma,
type of injury, signs of endophthalmitis, pre-
sence of IOFB, hyphema, lens status, location
and extent of laceration, retinal detachment,
vitreous or choroidal hemorrhage, and ‘tissue
prolapse. Imaging studies such as ocular ultra=
sonography, orbital radiography and.CT scan
were performed as needed. After obtaining in-
formed consent from patients or their guar-
dians for possible enucleation, deep vitrectomy
and other required procedures were per-
formed.

Surgical Technique

All patients underwent standard three-port
pars plana vitrectomy under general anes-
thesia. The lens was removed by pars plana
lensectomy or extracapsular extraction in 11
eyes and through the limbus in two other eyes
with lens dislocation into the vitreous cavity.
Intraocular lens (IOL) implantation was not
performed in any eye. A prophylactic band was
sutured to the sclera in all eyes 9.5 and 10 mm
posterior to the limbus in nasal and temporal
quadrants, respectively. In eyes with retinal
detachment, the following procedures were
performed: scleral buckling and membrane

removal (12 eyes), retinotomy and retinectomy
at the site of retinal incarceration (8 eyes),
perfluorocarbon injection (12 eyes), SFe injec-
tion (5 eyes), silicone oil injection (13 eyes),
iridoplasty (5 eyes), choroidal tap (3 eyes) and
secondary repair of the laceration (2 eyes).

In cases with IOFB, after performing
vitrectomy, an appropriate device was selected
for IOFB removal depending on its magnetic
property. Magnetic IOFBs were first separated
from the retina and brought into the anterior
vitreous using.an intraocular magnet or a flute
needle. Thereafter, the light probe sclerotomy
was widened and the IOFB was grasped and
removed using forceps. Large IOFBs were
removed through a limbal incision. Non-
magnetic IOFBs were separated from the retina
by a flute needle and removed from the eye via
the sclerotomy.

RESULTS

Overall 18 patients including 12 male (66.7%)
and six female (33.3%) subjects with mean age
of 28.4+7.1 (range 3-65) years were operated
and followed for a mean period of 20.5+5.2
(range, 11 to 49) months. Most patients (72.2%)
were less than 30 years of age. Visual acuity of
the injured eye was NLP or LP at the time of
admission; however all eyes had lost light per-
ception at the time of vitrectomy. All eyes had
RAPD of 4+ at the time of surgery. Vitrectomy
was performed at a mean interval of 11.0£2.3
(range 3-14) days after primary repair. Table 1
summarizes demographic and clinical charac-
teristics of each patient and the involved eye.

Causes of ocular injury included car
accidents (4 eyes), knife injury, work-related
activities, explosions and fist trauma (each in
two eyes); and needle trauma, blunt assault,
gun shot (metallic pellet), wooden materials,
and scissors (each in one eye).

Overall lacerations were detected in 17
eyes including corneal (8 eyes), corneal and
scleral (7 eyes), limbal and corneal (one eye)
and limbal (one eye) lacerations. The globe was
intact in one eye of one patient in whom the
orbit was fractured.

130 IRANIAN JourNAL oF OpHTHALMIC RESEARCH 2007; Vol. 2, No. 2



Surgical Treatment of Severely Traumatized Eyes; Heidari et al

uonydaazad pgSTT * 37 Awogownr pam Ty Sapedoumaoanis asnrissord A SSWTaNg (TIPS TgS TS X8 JAI0anita ‘X, Liuogiansa] ‘xue fuondaotad pyay
o TN CPAJRXTIGNE "X JJeInyed e fuoyeioyad (] Susneiace] ] Ca[eu Ty Jaeuag i SAJTOT [eNSla pallalios-jsag v A 0g suogearduos asgeiadoysod ‘duod do-ysod
sdm-poqod AT Aammoe pensta v Apoq wireros remooemng ‘gIo] snnuegrpdopus ydopug Joaunpeiep el Iy eSvyiowsy snoanta YR s, ceuragdig cydipg

e
0oz 1 = oIS + ey ﬂu...,.pm...uﬂ TN + + + + - g - R I uowoidvg Iz M BT
g5-puzy poapTE
d1 cl - OO + waap e daag IIM - - + - TES) - M T IS 1 =3 aE MW AL
IEay
[ewgaT [ 3=1a% ImEssE
02T 02 LDy BY - OIS + wata deag d4IN - - + £ +  eopegdy + a7 TELIOT 1 Mg e I |
gg-pureq LI yI=pTRaE
03708 L TH - OO + g dasg dIN - - + £ +  eopegdy - MEIRIT YT B0y 1 =3 50 - |
pawq
03Z/ 0T o + OOTLG + oogal e deag JIN + - + - £ - ARFIAE G=F EIEE =) uoisopdvg L] MW FI
preq payEray
d1 LT - Bl + oogal e deag JIN + - + £ - £ - ERINRLES EIEE =) Arong €L M EL
paeq [ 3=1a%
MWH 131 - OIS + swogaf e deag IINM - - + £ + ®=2 + uaa gr TELIOT d T = I TI
Tumen
WH Whd FA - OO + wmapwa dsag gIM - + + - 2 + NEAEL B0y d PR g I 1II
MR
auzau s ImEssE
JIh gy ET - OIS + wre] ara dasg IIM - - + + UL + - TEIEIT g Mg sT I DI
SA[FSTURL
Tapupy
[, 1 - Bl + paeq wpadseg g1 - - + + TESN + EINEL X RIR[IT 1 I LT M &
=IE]Ig
I1 i - oIS + wmpamodsag TN - - = - w3 + worgy wemwy g0 mWmBS § I 8
paeq ®I1EpIg
MWH Od8ad 61 - OO + waap e daag IIM - - + £ + 2 + Lt "EUTOT d o L | 1T W £
TE3S praEg =IE]Ig yI=pRaT
00F/0C IE[ROTERY BT - Bl + progquadasg  gIM - - + £ - HO G + NEIREL (YT ‘EaUTOT) 1 =3 [T M 9
praEq W
08T/ 08 oz - 3 - progqadasg 1IN - + + + 2 + ERIRRIi nqaan] 1 poosy 25 MW 5
Sa[¥STIEL
W] Iapur) taed
JIh SEETAT £t + OIS + sy dasg d4IN  + + + £ - B + WRAL 5 RIR[AIT 1 S L g 13
puEg-gg TawIey yI=pRaT
00502 &T - oIS + wemawndseg FIN - - : o+ w3 + woeryp CEmRg 1 =g £ I E
parETEl
WH 1T + ety + paeq wpadseg JIM + - + - TES) + ERINRS nqaan] d oL £C W
SA[FSTOEL
puEq-gs STIj3@1
03z 02 BY - L] + swogaf e deag IINM - - + £ + UL + WRAL § apan 1 98I ac I T
wAOE dwros [EOMA) [BADUIAT  SpETOdMIEl .o | . Wi ¥ o srgeis  scdepocd  funhmgo  Ambo ewmen  swnen | (i) .
mwmy  degsegy ncI00 GO yoadin meEepuy Andms jo adiy Ty az01 udopya o 1A udin ST #TER] Iowuwd peays joadil joemmen  ady i -

SIS eI LI pure snjdeaSouse T aqeL

131

IRANIAN JourNAL oF OpHTHALMIC RESEARCH 2007; Vol. 2, No. 2



Surgical Treatment of Severely Traumatized Eyes; Heidari et al

The most prevalent finding following pri-
mary repair was severe vitreous hemorrhage in
all eyes. Other findings included retinal detach-
ment in 12 eyes (66.7%) which was associated
with proliferative vitreoretinopathy in all cases;
lens injury in 13 eyes (72.2%) including lens
opacity (9 eyes), subluxation (two eyes) and
dislocation into the vitreous cavity (two eyes);
hyphema in 9 eyes (50%); IOFB in five eyes
(27.8%) and endophthalmitis in four eyes
(22.2%). Two eyes were rendered aphakic by
the trauma, cataracts were extracted but IOL
implantation was not performed in any eye.

Secondary measures for visual rehabi-
litation included secondary IOL implantation in
six eyes and contact lens administration in two
eyes. Vitrectomy was performed once in nine
eyes, twice in seven eyes and three times in two
eyes. The reason for repeat vitrectomy was
retinal detachment associated with proliferative
vitreoretinopathy.

Postoperative complications included ma-
cular scars in two eyes (11.1%), band kerato-
pathy, strabismic amblyopia, extensive corneal
scar and macular pucker, each in one eye
(5.6%). Final visual acuity was NLP in one case
due to optic nerve transection:associated with
an orbital fracture and in another case due to
phthisis bulbi but improved to LP in three eyes,
HM in four eyes, counting fingers in three eyes
and > 20/200 in six other eyes (table 2).

Table 2 Final visual acuity

No. %
No light perception 2 11.1
Light perception 3 16.7
Hand motion 4 22.2
Counting fingers 3 16.7
20/200-20/100 6 333
Total 18 100

No significant association was observed
between age, sex, type or location of injury, lens
status, hyphema, endophthalmitis, IOFB or
retinal detachment (RD) and final BCVA;
however there was an association between
mean number of vitrectomy procedures and
final BCVA according to analysis of variances.

Eyes with final BCVA of LP had the largest
number of operations (2.33+0.58 times) followed
by HM (2.30+0.82 times), counting fingers (1.67
10.58 times) and >20/200 (1.14+0.38 times).

DISCUSSION

Severe eye injuries such as large or posterior
ruptures of the globe or those associated with
evacuation of ocular contents including the
retina may preclude anatomical repair ren-
dering enucleation inevitable.6” In certain cases
when the eye is visually lost despite all
attempts and in the presence of risk factors for
sympathetic_ophthalmia, the eye may also be
enucleated.® Prior to deciding for enucleation in
severely ‘traumatized eyes with loss of light
perception, reversible causes of profound vi-
sual impairment such as media opacity (e.g.
corneal edema, hyphema, cataracts, vitreous
hemorrhage), commotio retinae, retinal detach-
ment associated with subretinal hemorrhage
and even psychological factors leading to in-
correct visual assessment should be excluded.>
Even in situations where enucleation seems
inevitable, the ophthalmologist should discuss
possible options with the patient before making
a final decision. Most patients may prefer to
retain the repaired eye because of the great
psychological impact of enucleation.®

Before the advent of modern vitrectomy,
all injured eyes with HM, LP or NLP vision had
poor outcomes with any type of management
and were therefore considered to entail the
same visual prognoses.” Improvements in our
knowledge of the pathophysiology of eye
trauma together with advances in diagnostic
and therapeutic techniques have greatly im-
proved the success rates of management for
these eyes.10 Vitreoretinal microsurgery in par-
ticular has dramatically improved the prog-
nosis of these eyes and offered a variety of
measures to maintain or improve vision in
injured eyes, however the general attitude
toward surgical repair of traumatized eyes with
no light perception has not changed much.

One should bear in mind that light per-
ception is a subjective measure and not a
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reliable test in the presence of severe media
opacity even with the bright light of an indirect
ophthalmoscope.12 Although RAPD is a reliable
sign of damage to the optic nerve or retina, it
may be positive in the presence of severe
hyphema or subretinal/vitreous hemorrhage
and may disappear following resorption of the
hemorrhage.’® Bright-light flash electroretino-
graphy (B-ERG) is an important measure for
making a preoperative decision but this test
was not accessible for evaluation of our
patients. Although B-ERG and visual evoked
potential (VEP) are used for more precise
evaluation of visual potential, they are not
completely reliable. A non-recordable B-ERG in
the presence of dense vitreous hemorrhage
does not necessarily indicate that visual
potential is lost. It has been shown that both
ERG and VEP are reduced in the presence of a
dense vitreous hemorrhage.# Ultrasonography
is useful for diagnosing RD in eyes with media
opacity, but it is sometimes difficult to di-
fferentiate a detached retina from blood clots
in the vitreous cavity or membranes. Further-
more this test is not capable of providing
information about the retina itself.1214-16

Generally speaking, there: is ‘no. reliable
indirect test to determine the necessity for enu-
cleation or avoiding surgical intervention in
recently injured eyes with severe media opa-
city.>1214 The only practical way may be direct
observation of vital structures of the injured
eye during surgical exploration. Clearing the
hyphema and the vitreous hemorrhage to-
gether with cataract extraction during explo-
ration may enable the surgeon to determine
whether further surgery is warranted and to
evaluate the visual prognosis.”

An indication for enucleation of an injured
eye is the risk of sympathetic ophthalmia which
may lead to bilateral blindess.® This ominous
complication is rare during the first two weeks
after trauma; 65% of cases develop from two
weeks to two months following injury.” The
actual rate of post-traumatic sympathetic oph-
thalmia is not clear and reported rates vary
from 0.28% to 1.9%.5° These apparently low
rates may indicate that surgical intervention

should not be abandoned; if exploratory surgery
reveals total loss of vision, enucleation may be
performed at the same session. Reparative sur-
gery in an injured eye with NLP vision does
not seem to increase the risk of sympathetic
ophthalmia and modern surgical techniques
have actually reduced this risk.817-19 Regarding
the above, the patient may be the only one who
can decide to undergo reparative surgery and
accept the risk of sympathetic ophthalmia. The
surgeon’s role is to help the patient make the
best decision in'this regard.

There are limited studies on performing
reparative surgery in severely injured eyes with
NLP vision. In one study, 11 eyes with NLP
vision underwent vitrectomy, of which seven
achieved visual acuity of LP to 2/10 and four
remained NLP.! Another study reported the
results of reparative surgery on three injured
eyes with NLP vision as follows: one achieved
visual acuity of 20/300 after 52 months and the
retina was attached in the presence of silicone
oil. The second case achieved visual acuity of
20/100 six weeks postoperatively but de-
veloped severe proliferative vitreoretinopathy
and RD 4 to 8 months thereafter and finally
underwent enucleation. The third eye achieved
visual acuity of 20/40 seven months after
surgery with aphakic correction.> According to
the United States Eye Injury Registry, visual
outcomes of reparative surgery on 28 injured
eyes were as shown in table 3.6 Ebrahimi et al?0
from Farabi Hospital, Tehran, Iran reported the
anatomical and visual outcomes of surgical
repair on 12 injured eyes with RAPD 4+; 11 had
successful results including visual acuity
between HM and 6/10, attached retina and
normal intraocular pressure (IOP). The ana-
tomical and functional results in our study
were very promising such that at final follow
up, visual acuity improved in the majority of
the eyes (88.9%); visual acuity >20/200 was
achieved in 33.3%; the retina was attached and
IOP was normal in all cases except one
phthisical eye.

In conclusion, the results of the current
series indicate that absence of light perception
or RAPD 3-4+ may not reflect the need for enu-
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cleation and that the globe may be salvaged
and even vision preserved by appropriate sur-
gical intervention; therefore, primary enuc-
leation should be avoided. It may be better to
perform exploration and reparative surgery
within two weeks after trauma. In the presence
of favorable conditions of vital structures such
as retina, optic nerve and ciliary body, definite
reparative surgery may be performed; other-
wise the eye should be enucleated to avoid the
remote risk of sympathetic ophthalmia. Pre-
servation of the globe may also have positive
psychological impacts on the patient and his
relatives.

Table 3 Visual outcomes of reparative surgery on
28 injured eyes according to the United

States Eye Injury Registry®
Postoperative VA No %
Light perception 9 32.1
Hand motions 10 35.7
1/200-4/200 2 7.1
5/200-19/200 1 3.6
20,/200-20/120 3 10.7
20/100-20/50 2 7.1
>20/40 1 3.6

VA, visual acuity
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