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Abstract
Purpose To report the application of endoscopy in the management of ocular trauma, describe the clinical settings and the
treatment outcomes.
Methods Retrospective, consecutive, non-comparative case series at a tertiary eye care centre. Data recorded included
aetiology of trauma, presenting vision, corneal condition at presentation, per-operative clinical findings during endoscopy,
prognostication of the cases on table, final visual and anatomic outcome. Odds ratios for a favourable outcome were
computed for various surgical indications.
Results The study included 58 eyes of 58 patients. Males constituted 82% of all cases. Mean age at presentation was
35.55 ± 18.9 years, median 31.5 years. Commonest corneal condition causing opaque media was corneal oedema (44.8%)
followed by corneal laceration in 25.8%, repaired corneal laceration in 13.7% and scarred cornea in 12%. Commonest
indication for surgery was retinal detachment (36.2%) followed by vitreous haemorrhage (29.3%), retained foreign body
(13.7%) and combined detachment with haemorrhage in 10.3%. Of the 58 eyes, 17 eyes were deemed inoperable on
endoscopic examination and 11 eyes were deemed to have poor prognosis. Of the fair prognosis (n= 30), 60% had final
vision of 20/400 (p= 0.0001) compared to 10% before surgery and 13.33% had final vision of 20/40 (p= 0.03) as compared
to nil in the pre-operative period. Odds ratio for a favourable visual outcome was best for the indication of vitreous
haemorrhage (OR= 9, p= 0.0006).
Conclusion Endoscopy in ocular trauma with opaque media provides adequate visualisation and allows for prognostication.
In cases deemed to have prognosis, suitable intervention leads to globe and vision salvage.

Introduction

Ocular trauma is one of the major causes of visual loss
worldwide, especially in the young population [1]. The
rapidity with which the treatment is initiated often has a
bearing on the final visual and anatomic outcome. Early
post-trauma period unfortunately is often plagued with poor
visibility in the posterior segment by causes such as repaired
corneal tears and corneal oedema [2, 3]. Conventionally,
such cases are operated either when the corneal visibility
improves or are operated by alternate means of visualisation-

like therapeutic keratoplasty or a temporary keratoprosthesis
(TKP) [4–6]. TKPs can be associated with intraoperative
complications and a prolonged surgery time, and would also
require a corneal graft at the end of the surgery.

The first reported usage of the intraocular endoscope was
to remove an intraocular foreign body in a case of trauma
[7]. Over the years, though the usage of the ocular endo-
scope has increased, extensive literature on its application in
cases with trauma is scarce. In the current communication,
we report the application of endoscopy in the management
of ocular trauma at our institute, describe the clinical set-
tings and treatment outcomes and also discuss the on-table
prognostication in such cases.

Methods

This was a retrospective, interventional, consecutive non-
comparative case series. The study conformed to the tenets
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of the Declaration of Helsinki and was approved by the
Institute Ethics committee. All case sheets of cases with
trauma treated by intraocular endoscopic approach were
retrieved from the institute’s medical record department
register and the electronic medical record system. The study
time period was from January 2014 till December 2019.
These were cases that required a posterior segment inter-
vention but where the cornea was too hazy to allow a
conventional pars plana vitrectomy approach. Data points
noted included demographics, aetiology of trauma,
presenting vision, corneal condition at presentation, per-
operative clinical findings during endoscopy, prognostica-
tion of the cases on table and final visual and anatomic
outcome.

Surgery was performed using the 20/23G endoscope (E2
Laser and Endoscopy System; EndoOptiks, Inc, Little Sil-
ver, NJ, USA). The E2 Ophthalmic Laser Endoscopy Sys-
tem console combines endoscopic imaging and laser
treatment capability. The console houses a high-resolution
video camera, 175 or 300W xenon light source and an
810-nm diode laser. The endoscope allows for a wide-field
image providing a panoramic intraocular view of the entire
retina or a close-up (down to 0.75 mm) and highly magni-
fied view of pathology. The in-built video adaptor offers
optimum zoom and manual focus of the endoscopic image.

Technique

The orientation of the optics of the endoscopic image on the
monitor was ascertained initially by focusing on any object
e.g., a conjunctival vessel and the orientation was checked
on the screen to be upright. The endoscope probe (straight
or curved) was then inserted in the eye through the pars
plana by making a standard 20-gauge sclerotomy incision.
Then, the intravitreal position of the tip of the irrigation
cannula was verified before putting on the irrigation flow. A
vitrectomy cutter was inserted through another sclerotomy
site as in a conventional PPV approach. The vitreoretinal
procedures were performed with the retina being viewed on
the monitor in front of the surgeon instead of through the
microscope.

Statistical analysis

The data were arranged on an excel spread sheet for sta-
tistical analysis. Relevant statistical analysis was done using
MedCalc ver 12.2.1.0. (Ostend, Belgium). For statistical
analysis, vision was converted from Snellen to logMAR
equivalents. Mean and standard deviations were computed
for all continuous variables. In case of non-parametric dis-
tribution, the median was calculated. Pre- and post-
operative data were compared using the paired t test
for parametric data and Wilcoxon rank sum test for

non-parametric data. Odds ratios for favourable outcomes
were computed for various surgical indications.

Results

The study included 58 eyes of 58 patients of the total 1405
cases of ocular trauma seen over this time period. Males
accounted for 82% of the cases. Mean age at presentation
was 35.55 ± 18.9 years, median 31.5 years. Commonest
corneal condition causing opaque media was corneal
oedema (44.8%) followed by corneal laceration (25.8%),
repaired corneal laceration (13.7%) and scarred cornea
(12%). The other causes for poor corneal visibility were
corneal infiltrate and a keratoprosthesis in situ (1.85%
each). Commonest indication for surgery was retinal
detachment (36.2%) followed by vitreous haemorrhage
(29.3%), retained foreign body (13.7%) and combined
detachment with vitreous haemorrhage in 10.3%. As per the
Birmingham Eye Trauma Terminology system, the types of
injury noted were as shown in Table 1.

Based on the retinal evaluation per-operative, the cases
were divided into those that were inoperable, those with
poor visual prognosis and those with fair visual prognosis.
Of the 58 eyes, 17 eyes were deemed inoperable on endo-
scopic examination due to the presence of a closed funnel
retinal detachment and 11 eyes were deemed to have poor
prognosis due to various observed retinal clinical findings
(Fig. 1). The 11 eyes with poor prognosis included 5 eyes
with optic atrophy, 3 with necrotic retina, 2 with advanced
disc cupping and 1 with retinal ischaemia. Of those with a
fair prognosis (n= 30), 60% achieved a final vision of
20/400 (p= 0.0001) compared to 10% before surgery and
13.33% had final vision of 20/40 (p= 0.03) as compared to
0 in the pre-operative period (Table 2). In the cases with a
fair prognosis, 21 eyes underwent a spontaneous clearance
of corneal oedema in the follow-up period. Nine eyes
underwent a penetrating keratoplasty to achieve media
clarity, and all grafts were clear till the last follow-up visit.
Odds ratio for a favourable visual outcome and for globe
salvage was calculated for the various indications for

Table 1 Type of injury as per the Birmingham Eye Trauma
Terminology (BETT) system.

Type of injury as per the Birmingham Eye
Trauma Terminology (BETT) system

Number of eyes (%)

Closed globe contusion 12 (20.68%)

Closed globe lamellar laceration 10 (17.24%)

Open globe penetrating laceration 25 (43.1%)

Open globe laceration with retained
intraocular foreign body

8 (13.8%)

Open globe with rupture 3 (5.17%)
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surgery. The odds were found to be the best for the indi-
cation of vitreous haemorrhage (OR= 9, p= 0.006 and
OR= 10, p= 0.03 respectively) (Table 3). The total follow-
up period was 11.33 ± 11.7 months (median 6 months).

The cases deemed to be of poor prognosis on table were
revisited to understand the pre-operative condition of the
posterior segment and the per-operative retinal condition.
All those cases showed a closed funnel rhegmatogenous
retinal detachment on table. Of the 17 cases, B-scan ultra-
sound picked up an equivocal retinal detachment in 2 cases
pre-operatively. In all the other cases, the B scan was
reported as having an attached retina. The commonest pre-
operative B-scan finding was haemorrhagic choroidal
detachment (n= 6) and attached retina with echogenic
vitreous membranes (n= 6) (Table 4).

Discussion

In the current study we report the clinical settings and
outcomes of management of cases with ocular trauma
managed with ocular endoscopy. The study shows that of

all such cases managed by endoscopy, an immediate
prognostication was possible, which identified those with
poor visual prognosis (Table 4). Among the rest, post sur-
gery, there was a statistically significant improvement of
vision. Analysing the indication for surgery, we concur that
those who were operated for vitreous haemorrhage alone
had significant odds of a better visual and anatomic out-
come as compared to other indications. Cases where a poor
visual prognosis was deemed on table, the pre-operative B
scan had failed to pick up a closed funnel retinal
detachment.

Al Sabti and Raizada reported their experience using
endoscopy in ocular trauma in 50 eyes [1]. In their series, 37
eyes (74%) recorded an improvement of vision at the last
follow-up, over a mean follow-up of 13.5 months. In
comparison, in our study, 17 cases out of 58 were deemed
inoperable on endoscopic evaluation. Of the remaining 41,
11 were deemed to have a poor prognosis on table itself at
the conclusion of surgery. Of those where a fair prognosis
was expected, 18/30 (60%) had vision improvement.
This statistically was comparable to Sabti et al.’s results
(p= 0.19).

Chun et al. [2] reported the anatomic and visual out-
comes of eight eyes with open globe injury managed with
vitrectomy utilising a TKP, and compared the results with
nine others that were treated with endoscopic vitrectomy.
They concluded that the endoscopy group had significantly
shorter time to surgery (median 14 vs. 38 days; p= 0.034),
and a shorter surgical time (median 2.9 vs. 8.4 h;
p < 0.0005). Of the nine cases in their endoscopy group,
four eyes (44%) achieved a vision of 20/200 or better at the
last reported visit 6 months post surgery. This was also
comparable to the outcome achieved in the current study
(p= 0.4). As our study did not have a comparative arm of
cases operated with a TKP, a similar comparison could not
be made in our dataset.

Ayyildiz and Durukan reported the management of
ocular trauma using a TKP vis-à-vis endoscopic visualisa-
tion [8]. In their series, eight eyes (57%) underwent TKP-
assisted vitrectomy and six eyes (43%) underwent
endoscopic vitrectomy. They concluded that though the
post-operative functional and anatomical results were not
significantly different between the two groups, median time
from trauma to surgery and the median surgical time
were significantly shorter in the endoscopy group.
They also suggested a lesser complication rate in the
endoscopy group.

Fig. 1 Prognosis based on intra-operative endoscopy findings.
Pie-chart showing the proportion of eyes with different deemed
prognosis categories.

Table 2 Change of vision from
pre-operative to post-operative
period in the fair prognosis
group (n= 30).

Pre-operative vision (n%) Post-operative vision (n%) p value 95% C.I.

Visual acuity ≥20/400 3 (10%) 18 (60%) 0.0001 26.4–66.7%

Visual acuity ≥20/40 0% 4 (13.33%) 0.04 −0.57–29.67%
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In the absence of endoscopic visualisation, management
of such cases greatly depends on pre-operative assessment
with an ophthalmic B-scan ultrasound. Studies have shown
B-scan ultrasound to have varying sensitivities and speci-
ficities in picking up retained foreign bodies or retinal
detachments. Most studies attribute the sensitivity to vary
from 70–85% [9, 10]. In our study, 17 cases had an inop-
erable retinal detachment, which was not picked up by B-
scan ultrasound in the pre-operative evaluation. Endoscopy
ensured immediate diagnosis on table and thus avoided
unnecessary extensive procedure like a keratoprosthesis in
these cases. In set ups where endoscopy or the know-how of
a keratoprosthesis procedure is not available, such cases are
treated conservatively. As such, there is no consensus
regarding the timing of vitrectomy following ocular trauma,
but several studies have reported better outcomes when
surgery is performed within couple of weeks [11–14].
Endoscopic approach allows such an early intervention,
which may ensure management before a retinal detachment
develops or before a pre-existing retinal detachment
develops end-stage proliferative vitreoretinopathy.

Prognostication of the final visual potential is a very
important dimension of the management in ocular trauma.
Currently different scales are available in ophthalmic lit-
erature for prognosticating the visual potential in cases of
open globe injury [15–18]. The major limitation of all these
prognostic scales was the fact that none of them accounted
for the intraoperative evaluation for prognostication.
Endoscopy, by allowing a direct visualisation of the
intraocular structures, gives a better prognostication to the
operating surgeon. This can assist appropriate patient

counselling and keep the expectations regarding the post-
operative outcomes realistic.

Like any other unconventional surgical methodology,
endoscopic vitrectomy has a large learning curve. Head
posture is quite different as compared to what the surgeon is
used to usually as this requires a head posture towards
display monitor. Often the head turn is exaggerated
depending on the possible location of the camera monitor.
Depth perception is nonexistent in endoscopic surgeries
because of lack of stereopsis and a two-dimensional
visualisation setup. As the light source and the camera are
in the same axis, there is no shadowing. This eliminates the
judgement of the instrument distance from the retina leading
to high chances of possible tissue touch and retinal breaks
especially for the uninitiated surgeon. The overall view is
tunnel like, much different from the conventional panora-
mic view of the retina. Focusing the retina is not controlled
on the table but has to be controlled by an assistant on the
endoscope machine quite unlike the focusing of a binocular
indirect ophthalmomicroscope lens. Rotation of the endo-
scope probe inadvertently causes rotation of the field of
view, which can again lead to errors of judgement. Judge-
mental errors are more common in the peripheral retinal
manoeuvring because easily identifiable landmarks like
the foveal avascular zone and the optic disc are absent in the
field of view. Thus, an imperative step is to ensure that the
orientation is correct before surgical manoeuvring starts. In
case of doubts, the probe can be retracted to allow for a
greater field of vision and thus a better orientation. This may
have to be repeated multiple times during surgery.

This study had its inherent limitations. Being retro-
spective in nature with a relatively small sample size, which
finally was deemed to have any significant potential, was the
biggest limitation. As this was a non-comparative series, no
conclusion could be derived about the management out-
comes vis-à-vis conservative approach or a surgical
approach using a TKP. Trauma by itself is a major vision
limiting factor. As the study was in a post-trauma subset, the
bearing that trauma as a variable had on the final outcome
could not be avoided. In conclusion, this study proposes a
definite role of endoscopic approach in cases with post-
segment trauma and an opaque anterior media. The

Table 3 Odds ratio for
improvement in vision and
globe salvage for various
indications of endoscopic
surgery.

Improved vision Globe salvage

Indication for surgery Odds ratio p value 95% C.I. Odds ratio p value 95% C.I.

Retinal detachment 0.2 0.04 0.05–0.96 0.84 0.79

Intraocular foreign body 0.35 0.23 1.13 0.87

Vitreous haemorrhage 9 0.006 1.85–43.7 10 0.03 1.15–86.95

Endophthalmitis 0.9 0.8 1.2 0.8

Retinal detachment with vitreous
haemorrhage

0.07 0.08 0.28 0.17

Table 4 Pre-operative B-scan diagnosis in eyes, which were deemed to
have an inoperable retinal detachment on table.

B-scan diagnosis Number of eyes

Haemorrhagic choroidal detachment 6

Vitreous haemorrhage 2

Attached retina with echogenic membranes 6

Posterior vitreous detachment 1

Retinal detachment (equivocal) 1

Vitreous haemorrhage with retinal detachment 1
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advantages of endoscopy in such cases include a reliable
prognostication, early intervention, preservation of resources
by avoiding unnecessary extensive surgeries and a fair visual
outcome in cases deemed to have prognosis. Going ahead, a
prospective study comparing endoscopic approach versus a
conservative approach or a surgical approach using a TKP
would help ascertain the advantages or the absence of any,
of endoscopy over the other two conventional approaches.

Summary

What was known before

● Endoscopy is a useful adjunct in cases with posterior
segment pathology following trauma.

● There is a significant learning curve for the operating
surgeon.

What this study adds

● Endoscopy allows for prognostication of cases with
posterior segment pathology following trauma.

● Appropriate prognostication avoids penetrating kerato-
plasty in cases with nil prognosis.

● In appropriate cases, endoscopic approach allows for a
resolution of corneal oedema and avoids the need for
unnecessary keratoplasty.
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