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ABSTRACT

The purpose of the study was to evaluate the feasibility of ophthalmic endoscope as a diagnostic tool. This was a prospective,
non-comparative, interventional clinical study of 11 consecutive patients who underwent endoscopy-assisted management for
ocular pathologies. We used a fused fiber-optic type of endoscope to visualize areas of the eye which were not seen clearly, due to
media opacity, through conventional viewing systems like indirect ophthalmoscopy or wide angle viewing system. Eleven cases
were enrolled in the study. Five patients underwent endoscopic examination of the fundus prior to penetrating keratoplasty (PKP)
or keratoprosthesis. In one out of these 5 cases, PKP was differed due to pale optic nerve. Patient number 6, 7 & 8 were cases
of recurrent vitreous hemorrhage. In these patients, endoscope was used to inspect the sclerotomy from inside and to remove
incarcerated vitreous and fibro-vascular membrane. Patient number 9 was a case of poorly dilating pupil undergoing cataract
surgery. Endoscope was used in this patient to locate the exact position of haptics of PCIOL. In cases 10 and 11, endoscope
was used to localize ciliary sulcus and to document the position of haptics of sclera fixated IOL. Conclusion: The ophthalmic
endoscope provides valuable information by illuminating, video recording, and by providing clear view of areas not visible by
conventional viewing systems. It can help in management strategies in selected cases.

Key Words: Endoscope, Diagnostic tool, Corneal opacity, Penetrating keratoplasty, Recurrent vitreous hemorrhage, Localizing
IOL haptics

1. INTRODUCTION

The presence of corneal opacity or other media opacities ob-
scure or prevent the view of the retina through conventional
viewing systems; and therefore, in such cases, the endoscope
assisted vitreoretinal surgery has been claimed to be use-
ful.[1–11] Endoscope is reported to be of use in all the parts
of eye e.g. in orbit,[12] nasolacrimal duct obstructions[13, 14]

glaucoma[15, 16] and cataract surgery.[17–19]

Diagnostic value of endoscope in ophthalmology has not
been much investigated. Nevertheless, there are several re-

ports published in peer reviewed journals regarding use of
ocular endoscope for diagnostic purposes. There is a report
of nasal endoscopy diagnosing a nasolacrimal cyst in one pa-
tient.[14] Another diagnostic use is viewing retinal periphery
during fluorescein angiography.[20] One study showed impor-
tance of diagnostic endoscopy in post mortem examination
of eyes to help in ascertaining the cause of death.[21] Endo-
scope is also reported to be used as a diagnostic tool for the
assessment of the safety and vitreous interaction of sustained
release intraocular devices.[22] Endoscope has also been
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reported to be useful in imaging the ciliary body and irido-
corneal angle[23] and viewing from inside and understanding
of structural changes in 20G, 25G, and 23G vitrectomy.[24]

Another reported diagnostic use of endoscope is in viewing
the ciliary body anatomy and diagnosing the pathology in
cases of hypotony.[25]

We herein report our findings of using endoscope as a diag-
nostic imaging tool in planning management strategies in
some selected cases with ocular pathologies.

2. SUBJECTS AND METHODS

This was a prospective, non-comparative, non-randomized,
interventional, clinical study. We include eleven consecutive
cases in which the endoscope (E-4 Microprobe, manufac-
tured by Endo-optiks Inc. Little Silver, NJ USA) (see Figure
1) was used as a diagnostic tool. The rationale for the use
of endoscope was explained to all patients, and informed
consent was obtained. This study was approved by the local
ethics committee and institutional review board.

Figure 1. E-4 Microprobe (Endo-optiks Inc. Little Silver, NJ USA)

We used a fused fiber-optic type of endoscope. It is a
0.88 mm/20G probe. The fused fiber optic technology makes
it more flexible, provides a larger field of view and is focused
only once before starting the surgery. It is done by adjusting
the light source push buttons to obtain a satisfactory video
image, and bring the target video image into clear focus by
rotating the star wheel on the Video Adapter. The compact
endoscopy cabinet houses a 175-watt xenon light source (Vis-
ible output 2,200 Lumins; Radiant output 25 watts) and a
10k-pixel CCD camera. This compact unit also creates the
opportunity to simultaneously image and to do endolaser. A
high-resolution monitor (Sony PVM-14M2MDU) is placed
near the surgeon for video display.

All patients had a minimum follow-up of four months after
the ocular endoscope procedure to be included in the study.
The details of the endoscopic surgery and operative compli-
cations were noted. Postoperative findings of visual acuity,

intraocular pressure, posterior segment status and ultrasound
findings were recorded on case to case basis.

Five cases with corneal opacities (waiting for corneal trans-
plant in 4 cases and for Keratoprosthesis in one case) with
indeterminate history of posterior segment pathology, were
included in the study. Other indications to use endoscope as a
diagnostic tool were, in three cases of recurrent vitreous hem-
orrhage; in one case to ascertain haptic position of posterior
chamber IOL in a patient with semi-dilated pupils; in two
cases to ascertain the position of the haptic in sclera fixated
IOL. The outcome measured was whether the endoscope
helped in the clinical decision making in the management of
these patients.

The endoscope probe was inserted in the eye through the pars
plana by making a standard 20 gauge sclerotomy incision.
In diagnostic endoscopy cases two sclerotomies are made.
Irrigating light pipe is used to do partial anterior vitrectomy
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to avoid vitreous traction and incarceration during endoscope
insertion and maneuvering. Orientation of the image is as-
certained on the screen before inserting the endoscope inside
the eye. The endoscope is then directed towards the area of
interest e.g. in first 5 cases, disc and macula were visually
assessed to decide whether penetrating keratoplasty (PKP)
would be worthwhile or not. In cases 6, 7, and 8 endoscope
was used to examine the peripheral retina and the old scle-
rotomies from inside to find the cause of recurrent vitreous
hemorrhage. In case 9 endoscope was inserted into the an-
terior chamber of the eye through the corneal entry wound
and directed towards the peripheral part of capsular bag to
ascertain the position of the haptics. In cases 10 and 11, en-

doscope was used to localize the ciliary sulcus and to insert
the needle/suture under direct visualization for correct sclera
fixation of IOL and to visualize the position of the haptics.
At the end of the procedure the periphery of the retina is
checked for any iatrogenic tears. We used 20G endoscope
probe hence all the sclorotomies were sutured with 7/0 vicryl
at the end of the procedure.

3. RESULTS

Eleven consecutive cases in which endoscope were used are
being reported in this study. Their demographic characteris-
tics and primary diagnosis are given in Table 1.

Table 1. Patient Demographics, diagnosis and results
 

 

Serial 

N 
Age/sex Diagnosis Vision Procedure Result Remark 

Follow Up 

(months) 

BCVA at last 

follow up 

1 

 
60/M Silicone oil induced keratopathy 20/400 

Diagnostic 

endoscopy 

Retina attached. Disc 

mild pallor 
Underwent PKP 11 20/200 

2 60/F 
Pseudophakic bullous 

keratopathy. High IOP 
20/600 

Diagnostic 

endoscopy. ECP 

Retina flat. Disc 

macula OK. IOP 

controlled 

Underwent PKP 10 20/80 

3 74/F 

ICE. Post PKP graft failure. 

High IOP not responded to 

transscleral diode. 

Hand 

movement 

close to face. 

Diagnostic 

endoscopy. ECP 

Retina flat. Pale disc. 

IOP controlled 
PKP deferred 6 

Hand 

movement 

close to face 

4 67/F 
Mature senile cataract. Dense 

corneal opacity 

Hand 

movement 

close to face 

Diagnostic 

endoscopy 

Retina flat. Disc 

macula ok 
Underwent PKP  8 20/40 

5 70/F Ocular cicatricial pemphigoid 20/500 
Diagnostic 

endoscopy 

Retina flat. Disc, 

macula OK 

Keratoprosthesis 

implanted 
6 20/70 

6 63/M Recurrent vitreous hemorrhage 20/500 
Diagnostic 

endoscopy  

Showing vitreous 

incarceration Retina 

flat 

Endoscope mediated 

vitreous removal and 

endolaser 

11 20/300 

7 59/M Recurrent vitreous hemorrhage 20/600 
Diagnostic 

endoscopy  

FVM under old 

sclerotomy. Retina flat 

Endoscope mediated 

FVM removal and 

endolaser 

7 20/200 

8 69/M Recurrent vitreous hemorrhage 20/400 
Diagnostic 

endoscopy 

FVM under old 

sclerotomy. Retina flat 

Endoscope mediated 

FVM removal and 

endolaser 

7 20/80 

9 55/M Small pupil 20/80 

Endoscope used 

to see position of 

haptics of IOL 

IOL haptic out of the  

capsular bag 

IOL dialed in the 

capsular bag 
4 20/25 

10 35/M 
Traumatic dislocation of the 

crystalline lens 
20/400 

Endoscope to see 

the position of the 

position of 

haptics 

IOL correctly sutured 

in the sulcus with the 

help of endoscope 

IOL stable 5 20/40 

11 40/M 

Subluxated IOL after 

complicated 

phacoemulsification 

20/70 

Endoscope to see 

the position of the 

position of 

haptics 

IOL correctly sutured 

in the sulcus with the 

help of endoscope 

IOL stable 4 20/30 

Note. I.C.E.- Irido corneal endothelial syndrome; PKP - Penetrating keratoplasty ; ECP - Endoscopic Cyclo-photocoagulation; IOP - Intra Ocular Pressure; IOL - Intraocular lens; FVM – Fibrovascular 

Membrane.  

 

Cases 1 to 5 were having opaque cornea in the affected eye
and were waiting for PKP or keratoprosthesis. However, the
status of the optic nerve and the retina in these cases were
unknown. B-scan ultrasonography can reveal the status of
attached/detached retina but cannot document the state of
macula or optic nerve head. Hence, the endoscope was used
for diagnostic purposes to visually evaluate the health of the
disc and macula.

Case 1 was diagnosed as silicone oil induced keratopathy
following vitrectomy with silicone oil injection for complex
retinal detachment in the left eye. The keratopathy persisted
after removal of silicone oil and he was referred to retina
clinic for assessment of posterior segment prior to PKP. En-
doscopic view revealed flat retina and healthy optic disc. The
patient underwent a corneal transplant surgery with satisfac-
tory results.
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Case 2 was a 60-year-old lady who developed pseudophakic
bullous keratopathy in left eye with intractable high intra-
ocular pressure (IOP) for 2 years not responding to maximal
anti glaucoma treatment. She underwent trans-scleral cy-
clodiode laser after which her IOP remained under control.
Since she had high IOP for a prolonged period of time, she
was referred to the retina clinic for the assessment of optic
nerve head prior to PKP. Endoscopy revealed reasonably
healthy disc and macula. She was then referred back to
cornea unit for PKP.

Case 3 was a case of Iridocorneal endothelial (ICE) syn-
drome. She underwent PKP with cataract extraction and
PCIOL implantation in right eye. Postoperatively she de-
veloped high IOP and corneal graft edema. Her IOP could
not be controlled on maximal anti-glaucoma therapy, so she
underwent trans-scleral cyclodiode laser therapy. Despite
cyclodiode laser, her IOP remained high. She was referred
to retina clinic for assessment of posterior segment prior
to second PKP. Endoscopic examination revealed near total
cupping of optic nerve head with no healthy rim (see Figure
2). Due to expected poor prognosis, PKP was deferred in
this case.

Figure 2. Endoscopic view of optic nerve head in case
number-3, shows near total cupping

Case 4 was a 67-year-old lady with significant corneal opac-
ity and cataract. She was referred to retina clinic for poste-
rior segment assessment prior to combined PKP and cataract
surgery. She was seen in cornea clinic for the first time
and there was no previous records regarding her optic nerve
health or retinal status. Because macular function tests were
inconclusive in her case, diagnostic endoscopy was done,
which showed healthy disc and macula. She was referred
back to cornea unit for PKP.

Case 5 was a 70-year-old lady, a known case of ocular cicatri-
cial pemphigoid. She underwent successful keratoprosthesis

Type I implantation in right eye followed by vision improve-
ment to 20/400. To assess the feasibility of keratoprosthesis
implantation in left eye, she underwent diagnostic endoscopy
to visually evaluate the status of retina, macula and optic disc
prior to surgery. Direct visualization by endoscope revealed
healthy macula and optic disc. Keratoprosthesis Type I was
implanted in left eye and the vision improved to 20/70 with
correction after surgery.

Cases 6, 7 and 8 were cases of recurrent vitreous hemor-
rhage. All these 3 cases were operated few years ago with 20
gauge vitrectomy. Case 6 was a diabetic lady with recurrent
vitreous hemorrhage. She underwent pars plana vitrectomy
twice for vitreous hemorrhage but she developed vitreous
hemorrhage again. Endoscope was used in this case to ex-
amine the sclerotomy site from inside. No membranes were
seen under the sclerotomy site but presence of vitreous at-
tachment and incarceration was seen at the sclerotomy site
from inside. The vitreous was shaved off assisted by endo-
scopic visualization. On her last visit her right eye vision was
20/400. Fundus examination showed clear media and flat
retina. In cases 7 and 8, examination via endoscope revealed
fibro-vascular proliferation (see Figure 3). These membranes
were surgically removed using endoscopic visualization.

Figure 3. Endoscopic view of the case number-7, shows
fibro-vascular membrane (FVM) on the underside of the
previous sclerotomy site

Case 9 was a case of cataract with annular arcus senilis. The
phacoemulsification was done but at the end of the surgery
pupil started to constrict. This made the view of the periph-
eral anterior chamber difficult. After insertion of IOL, we
were not sure whether both haptics were in the bag due to
poor peripheral view of the anterior chamber. Endoscope
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was used as a diagnostic imaging tool to assess the position
of haptics. The inferior haptic was found to be out of the bag
(see Figure 4) and was redialed in the bag. In Case 10 and
11, endoscopic view was used to localize the ciliary sulcus
to place the sutures correctly in the sulcus and to assure that
the IOL haptics were in sulcus.

Figure 4. Endoscopic view of the case number-9, shows one
IOL haptic out of the capsular bag

4. DISCUSSION
Ocular endoscope is a relatively new and often overlooked
instrument in the armamentarium of an ophthalmologist. Re-
cent technological advancements have increased the number
of indications for endoscopy. In present study we discuss the
diagnostic utility of ocular endoscope.

In our part of the world eye donations are not common hence
corneas are precious. It would not be wise to do a penetrating
keratoplasty in a case where visual prognosis is poor due to
pathology of disc and/or of macula. Out of 5 patients as-
sessed before PKP, 4 patients went ahead PKP in separate
surgical appointment date. In case 3 PKP was postponed due
to disc pallor.

Many tests are available to assess macular function. Simple
tests such as light projection, color discrimination, and two-
point discrimination cannot provide adequate information
about macular function.[26] The Maddox rod (with limita-
tions), trans-illuminated Amsler grid, and various entoptic
phenomena (Purkinje vascular phenomenon, foveal chagrin,
Haidinger’s brushes, and blue field phenomenon) are avail-
able as qualitative subjective tests.[26] Maxwellian view sys-
tems with pinhole aperture (potential acuity meter PAM) and
the interferometers (retinometer, visometer, SITE-IRAS in-
terferometer) provide quantitative subjective methods. The
flash VECP is primarily a qualitative objective test that allows
semiquantitative acuity prediction under special conditions

(unilateral opacities). Newer objective test developments are
pattern VECP and pattern ERG elicited by interferometric
stimulation, speckle VECP and focal ERG. But several easily
recognizable clinical conditions make even the interferome-
ter test also unreliable.[27] In our cases newer conventional
macular function tests could have been used but our center
is not equipped with VECP and interferometer. Since we
are using endoscope in selected vitreo-retinal cases and had
access to endoscope in operating room, we felt that direct
visualization would be helpful. We know that endoscopic
examination cannot be treated as an absolute diagnostic test;
this was a pilot study to expand the diagnostic uses of endo-
scope. Endoscope is useful in cases with macular lesions like
macular holes or cysts, geographic atrophy of the pigment
epithelium and optic nerve head lesions like atrophy, pallor
and cupping. B-scan ultrasound is not helpful in these cases.
In these cases due to media opacity direct visualization, fluo-
rescein angiography or optical coherence topography is not
possible. Here we would like to emphasize on the point
that in our hospital endoscopic examination of the fundus
is not carried out on all the cases for PKP prior to surgery.
Introducing the endoscope through a sclerotomy has its own
potential surgical complications like vitreous hemorrhage,
retinal detachment or even endophthalmitis. However, none
of our cases developed any complications.

Cases 6, 7 and 8 were patients of recurrent vitreous hem-
orrhage. It has been reported that vitreous incarceration,
anterior hyaloidal fibrovascular proliferation and fibrovascu-
lar ingrowth can be a cause of recurrent vitreous hemorrhage
after primary vitrectomy done for complications of diabetic
retinopathy.[28, 29] Bhende M et al.[28] reported vitreous incar-
ceration detected by ultrasound biomicroscopy in upto 18%
in cases of recurrent vitreous hemorrhage. Hershbergers et
al.[29] reported fibrovascular ingrowth seen by ultrasound
biomicroscopy in upto 58% of cases in their series. We di-
agnosed the offending pathology in our cases and were also
able to remove it at same time using endoscope assisted pars
plana vitrectomy. In case 9, endoscope was used as an imag-
ing tool to locate the position of haptics. Hence we avoided
extra procedures like iris hook placement and decreased the
time and effort in the surgery. In case 10 and 11 endoscope
was used, intra-operatively, to place sutures in the sulcus and
to see the exact position of the haptics. It is well known that
placement of haptics and sutures correctly in the ciliary sul-
cus promote attachment of scar tissue which in turn enhances
the long term stability of sulcus fixated lens.[30] It is difficult
to place sutures in the ciliary sulcus for sclera fixation of
IOL due to lack of visual control by surgeon. Postoperatively
UBM has been used in some studies to assess the position
of haptics in relation to iris base, ciliary sulcus, pars plicata

Published by Sciedu Press 13



http://ijdi.sciedupress.com International Journal of Diagnostic Imaging 2017, Vol. 4, No. 2

and pars plana. In one study, it was reported that haptics
were in sulcus in only 24% cases.[31] In another UBM study
of haptics in trans sclera fixated IOL, it was reported that
correctly placed haptics was present in 33% cases; where
as 50% were located posterior to the sulcus and 17% were
placed anterior to the sulcus.[32] Various methods for ciliary
sulcus localization have been used and are reported in lit-
erature eg., transillumination with endo-illuminator[31] and
mirror needle holder.[33] With transillumination technique
of localization of ciliary sulcus, haptic placement in sulcus
improved to 64%. Another study on use of endoscope in
scleral fixation of posterior chamber intraocular lens in pe-
diatric age group suggests that endoscopic-assisted sclera
fixation in children is a safe and effective technique that may
reduce surgical complications in transscleral sulcus suturing
of IOLs and helps the surgeon identify precisely the haptic
positions, which may reduce the incidence of iris root and cil-
iary body damage.[34] Needle penetration under direct vision
by the aid of the endoscope also facilitates proper trimming
of any vitreous bands at the haptic sites intraoperatively. Oph-
thalmic micro-endoscope also allows proper examination of
the retinal periphery, that might help in lowering the rates
of retinal complications like missed peripheral retinal tears.
Endoscope guided suture placement was done in our cases
for exact placement of haptics in the sulcus. Ophthalmic
micro-endoscope is one of the easiest and most practical

methods of ciliary sulcus localization intra-operatively and
direct visualization of haptics in sulcus fixated IOL surgery.

5. CONCLUSION
Ophthalmic micro-endoscope allows visualization of struc-
tures that are not routinely accessible through standard view-
ing in cases of opaque media, such as the anterior chamber
angle, inside capsular bag, retro-iridial space, the ciliary
body/processes, the ciliary sulcus, and the posterior segment
details along with anterior retina. The disadvantages of en-
doscopy apart from inherent surgical complications are that
it is expensive and has a steep learning curve. The surgeon
has to get used to the image on the monitor, in terms of focus
and depth perception. We are using a semi-disposable en-
doscope probe that can be used for approximately ten cases
after re-sterilization. Newer endoscope probes which can be
inserted through 23G sclerotomies, and with better optics
will make it easier to use.

The present study enumerates few diagnostic uses of ocular
endoscope. We feel that full potential of ocular endoscope
is not tapped still. It is much underrated and under-utilized
tool. Multicentre and wider use of endoscope will probably
find more innovative use for this instrument.
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