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Abstract

Purpose To report 4 cases undergoing 25-gauge endoscopic vitrectomy for the treatment of proliferative vitreoretinopathy
with severe corneal opacity in which a transpupillary view of the fundus was not possible.

Study Design A retrospective interventional case series.

Methods The main outcomes measured were postoperative anatomic status of the retina and subjective improvement of
vision. Results: Postoperative reattachment of the retina and subjective improvement of vision were achieved in all 4 eyes.

Conclusion Twenty five-gauge endoscopic vitrectomy provides a clear view making it possible conduct pars plana vitrectomy

in order to reattach the retina in cases of proliferative vitreoretinopathy with severe corneal opacity.
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Introduction

Recent technological advances in vitreous surgery systems
including the use of a wide-angle viewing system have
helped enlarge the indication of microincision vitrectomy
surgery not only for uncomplicated retinal detachment but
also for proliferative vitreoretinopathy. However, cases of
severe corneal opacity make it impossible to perform vitrec-
tomy with a transpupillary view when using a wide-angle
viewing system.

We report 4 cases undergoing 25-gauge endoscopic vit-
rectomy for the treatment of proliferative vitreoretinopathy
with severe corneal opacity in which a transpupillary view
of the fundus was not possible.

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10384-018-0578-5) contains
supplementary material, which is available to authorized users.
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Materials and methods

This retrospective, interventional case series examined
4 eyes of 4 patients who underwent 25-gauge endoscopic
pars plana vitrectomy for proliferative vitreoretinopathy with
severe corneal opacity at the National Hospital Organiza-
tion Kyoto Medical Center, Kyoto, Japan between July 2014
and June 2016. This study was approved by the Institutional
Review Board of the National Hospital Organization Kyoto
Medical Center, and followed the tenets of the Declaration of
Helsinki. Informed consent was obtained from each patient
for all of the treatments.

All 4 patients were referred to our hospital due to sus-
pected proliferative vitreoretinopathy after undergoing
B-scan ultrasonography (Fig. 1). All 4 eyes had severe cor-
neal opacity that prevented direct visualization of the fundus.

Table 1 presents the demographic data of the patients.
Three eyes had microcornea and horizontal nystagmus, and
were diagnosed as developmental/congenital glaucoma.
In each of these three cases, B-scan ultrasonography OU
indicated a long axial length in the affected eye. In case 4,
the patient had undergone pars plana vitrectomy for rheg-
matogenous retinal detachment with perfluorocarbon liquid
(PFCL) and heavy/conventional silicone oil 4 times since
2013. Case 4 was pseudophakic, while all of the other eyes
were aphakic.
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Fig. 1 Anterior segment view of patient #2 showing severe corneal opacity (Left). B-scan ultrasound revealed a closed funnel proliferative vit-

reoretinopathy in the same case (Right)

Table 1 Patient Data Characteriscs

Patient No. Age Sex Intial BCVA Nystagmus Microcornea Lens Status Glaucoma # of PPV
1 60 M HM + + ahakia congenital glaucoma -
2 61 M LP + + ahakia congenital glaucoma -
3 59 M HM + + ahakia Peter’s anomaly -
4 68 M HM - - IOL - 4

HM: hand motion, LP: light perception

Surgical procedures for reattachment of the retina

A single surgeon (MK) who has been performing endo-
scope-assisted vitrectomy for over 25 years conducted the
25-gauge three port pars plana vitrectomy with a 25-gauge
ophthalmic endoscope with 6,000 pixels (Fiber Tech Co.,
Ltd) under sub-Tenon anesthesia or, in the case of nystag-
mus retrobulbar anesthesia.

During the first step, in order to observe the fundus
in aphakic eyes, a small amount of viscoelastic material
was injected into the anterior vitreous cavity through a
limbal wound made with a 20-gauge microvitreoretinal
blade to create an opaque-free space for the endoscopy. In
the pseudophakic eye case, instead of a limbal wound, one
25-gauge transconjunctival sclerotomy port was created
3.5 mm posterior to the limbus.

The other 25-gauge transconjunctival scleral ports were
all created under endoscopic observation. Subsequently,
27-gauge twin light fibers (DORC) were placed 3.5 mm
posterior to the limbus at the 4:30 and 7:30 position.

After the core vitrectomy, membranotomy and/or mem-
branectomy was performed with microforceps and a vit-
reous cutter, with the reattachment of the retina achieved
by using PFCL. Endolaser and cryoretinopexy were con-
ducted under PFCL (Fig. 2; cf. supplemental Video). The

PFCL was removed prior to the fluid/air exchange. After
performing the peripheral iridectomy at the 6:00 position,
silicone oil was injected.

Endoscopic examination of case 4 revealed several large
retinal breaks at the equator area, subretinal emulsified sili-
cone oil, a massive mixture complex of silicone oil and per-
fluorocarbon liquid, and anterior proliferative vitreoretinopa-
thy. As a result, endoscopic manipulation, which included
retinotomy, was performed under the silicone oil to flatten
the retina.

A subsequent endoscopic fundus examination through
limbus was performed a few months after the first endo-
scopic vitrectomy in order to confirm the retina attached
prior to silicone oil removal in another few months.

Results

Endoscopy revealed proliferative vitreoretinopathy in all
4 eyes. Table 2 presents the clinical features of the cases.
Retinal breaks were identified at the periphery of all cases
under the endoscope. At the end of the first endoscopic vit-
rectomy in all 4 eyes, successful reattachment of the retina
was achieved with the use of silicone oil tamponade.

There was no difficulty in terms of the illumination inten-
sity, visual field, movability of the tool, and resolution of the
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Fig.2 Intraoperative view of patient #2 when using a 25-gauge endo-
scope. All photos are taken in surgeon’s view, where 12:00 of the
photo indicates inferior fundus of the patient. Endoscopy revealed
proliferative vitreoretinopathy with a closed funnel (arrow head)
without a view of the optic disc (a), which is consistent with the
B-scan ultrasound preoperative findings. Microforceps (arrow) were
used to grasp the proliferative membrane over the funnel (a, b, e) and

Table 2 Intra/Postoperative Patient Data

then pull by substituting the optic disc (c), ora serrata (d), and PFCL
(f) with the 2™ forceps in order to stabilize the detached retina. Pro-
liferative membrane (star) are gradually removed without making iat-
rogenic retinal breaks (a-f). Endolaser was applied under PFCL (g).
After removing the PFCL, fluid/air exchange was subsequently per-
formed (h)

Patient No.  Fundus Surgical procedure Ppv to achieve  Sicone oil Final BCVA  Subjective
reattachment improve-
ment
1 total RD, CD, multiple tears PPV, PFCL, F/A, EL, SO,M 1 removed 0.04 +
2 closed funnel, tears PPV, PFCL, F/A, EL, SO,M 1 removed HM +
3 total RD, CD, multiple tears PPV, PFCL, F/A, EL, SO,M 2 not removed CF +
4 APVR, multiple tears, subreti- PPV, PFCL, F/A, EL,SO, IOL 1 removed HM +

nal SO/PFCL M, retinotomy

RD: retinal detachment, CD: choroidal detachment, APVR: anterior proliferative vitreo retinopathy, F/A: fluid/air exchange, EL: endolaser, SO:
silicone oil tamponade, M: membranotomy and /or membranectomy, CF: counting fingers

image in performing a 25-gauge endoscope system com-
pared to 20- or 23-gauge system.

A subsequent endoscopic fundus examination performed
a few months after the first endoscopic vitrectomy confirmed
the reattachment of retina under the silicone oil in 3 eyes.
The silicone oil was then successfully removed in all 3 eyes
under endoscopy. Keratoplasty is planned for these eyes.
As endoscopic examination in case 3 revealed proliferative
membrane and retinal detachment at the peripheral area of
the inferior quadrant, membranotomy and membranectomy
were added in order to flatten the retina. Silicone oil tam-
ponade remained 8 months after the second vitrectomy in
accordance with the patient’s wishes.
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There was improvement in the postoperative visual acu-
ity in one eye, with subjective improvement in the vision
achieved in all eyes.

Discussion

We have previously reported a two-step procedure of
23-gauge endoscope-assisted vitrectomy followed by cor-
neal transplantation used in a case of severe penetrating
corneal injury [1]. In that case, we performed a vitrectomy
in conjunction with an endoscope and a wide-angle viewing
system; advantageous, because in addition to the endoscopic
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view, the wide-angle viewing system made it possible to
observe the fundus through the localized, less-damaged cor-
neal portion. Thus, the use of a hybrid operation consisting
of an endoscope and a wide-angle viewing system appears
to be less invasive, provides improved visualization, and
minimizes the risk of early intervention in traumatic cases.

The use of temporary keratoprosthesis during pars plana
vitrectomy followed by keratoplasty is reported to be benefi-
cial in cases where a wide-angle viewing system cannot be
used due to the opaque portions [2—4], similar to the 4 cases
in our current study that had severe diffuse corneal opacity.
However, the use of combined pars plana vitrectomy and
simultaneous keratoplasty could lead to intraoperative com-
plications such as suprachoroidal hemorrhage, especially in
high myopic eyes, and corneal graft failure, especially in
eyes with silicone oil tamponade [4, 5]. Furthermore, one
problem that needs to be addressed in these cases is the
urgency of the treatment for retinal detachment.

Endoscopy allowed us to observe the fundus directly and
bypass the corneal opacity, thereby making it possible to
identify the retinal breaks and perform intraocular manipula-
tion to flatten the retina [6—8]. Recent studies demonstrate
the efficacy of endoscopic vitrectomy in eyes with media
opacities [1, 9—12].

The 3 cases in our current study had microcornea with
a long ocular axial length, and these morphological fea-
tures prevented the identification of the peripheral retinal
lesion through the pupil despite there being a clear cornea
in which endoscopy would normally be able to determine
retinal breaks [12]. Here too, the use of high magnification
with endoscopy is a useful tool for identifying tiny retinal
breaks, especially in pseudophakic and aphakic eyes [6].

It should be noted, however, there are several disadvan-
tages to endoscopic vitrectomy for retinal detachment or pro-
liferative vitreoretinopathy. First, the use of a bimanual tech-
nique is not possible, as one hand is required for the surgeon
to manipulate the endoscope. Thus, the procedure can be
difficult in surgery for severe proliferative vitreoretinopathy.
Several reports recommend that endoscopes only be used in
uncomplicated cases [7, 11]. To overcome this problem, we
used the optic disc, ora serrata, and PFCL substituting for
forceps in the left hand to stabilize the detached retina. In
addition, the direction in which the proliferative membrane
or vitreous adhesion to the retina needs to be pulled has to
be carefully considered in order to prevent making retinal
breaks, and in order to effectively remove the membrane
and adhesion.

The second disadvantage is that in endoscopy it is hard
to deal with the border of the phases. For example, an endo-
scope cannot visualize the border of the silicone oil when
the tip of the endoscope is located within the silicone oil.
To avoid this, we did not perform manipulations using 4
phases such as PFCL, silicone oil, water and air, but rather

conducted the procedure using only 2 phases such as water
and air, water and PFCL, or air and silicone oil.

Another disadvantage is that an endoscope only provides
a monocular view and thus, the shadowing is eliminated as
the illumination and image fibers are located in the same
axis. To overcome this, we placed twin chandelier light fib-
ers in all our cases without using the transpupillary view to
create shadows that made the endoscopic maneuver consid-
erably easier.

The problem of this procedure is the difficulty in post-
operative follow-up. In silicone oil-filled eyes, ultrasono-
graphic evaluation is not accurate. Ophthalmoscopic fundus
examination through the clearer parts of the cornea is lim-
ited. So the first endoscopic fundus examination was per-
formed only a few months after endoscopic vitrectomy, prior
to silicone oil removal in another few months.

Chun at al. report that endoscopic vitrectomy can be
performed in ocular traumatic eyes with opaque cornea as
safely as vitrectomy with a temporary keratoprosthesis, and
thereby achieve a similar visual and anatomic outcomes
[11]. Similarly, we used 25-gauge endoscopic vitrectomy
and successfully achieved reattachment of the retina in 4
cases of proliferative vitreoretinopathy with non-traumatic
opaque cornea.

In conclusion, 25-gauge endoscopic vitrectomy can be
successfully used to provide a clear enough view in order
to conduct pars plana vitrectomy and achieve reattachment
of the retina in cases of proliferative vitreoretinopathy with
severe corneal opacity. Endoscopic 25-gauge vitrectomy
proved to be safe and effective in cases of proliferative vit-
reoretinopathy with corneal opacity in which a transpupil-
lary view of the fundus is not possible.
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