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Scleral Buckling Procedure with
Chandelier lllumination

Abstract

Scleral buckling is still a useful and effective technique to repair rhegmatogenous
retinal detachment (RRD), especially in phakic eyes, but many retinal surgeons
have recently preferred to perform pars plana vitrectomy (PPV). Scleral buckling
has some disadvantages compared to PPV, such as the requirement for expertise
in using the indirect ophthalmoscope in a particular position and the obscured
view of the indirect ophthalmoscope in eyes with opaque media or small pupil.
Retinal breaks are difficult to identify and treat in eyes with opaque media, small
pupil or small retinal holes. However, RRD in young patients without posterior
vitreous detachment should be treated by scleral buckling. To minimize these
problems, we applied advanced instruments, chandelier illumination and the
wide-angle viewing system. Scleral buckling with chandelier illumination could
resolve some of the problems. This technique has some advantages and possible
disadvantages, but allows scleral buckling surgery with reduced risk of cataract
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Introduction

Two main procedures are generally selected for the repair of
rhegmatogenous retinal detachment (RRD), scleral buckling
and pars plana vitrectomy (PPV), based on the severity of the
retinal detachment, more specifically the degree of proliferative
vitreoretinopathy, location of the break, lens status, presence of
vitreous hemorrhage, patient’s age and surgeon’s experience or
technique.

The Preferencesand Trends (PAT) Survey of retina specialists found
that recent advances in vitrectomy systems have encouraged the
adoption of primary PPV, which allows completion of all steps of
surgery under the operating microscope with excellent visibility
[1]. Moreover, all staff in the operating room can observe
the surgery using the recording and monitoring system of the
microscope. In contrast, conventional scleral buckling requires
repeated positioning of the indirect ophthalmoscope, which gives
only an unshared inverted fundus view, and considerable surgical
skill, especially in eyes with opaque media or small pupil. However,
scleral buckling is still preferred in some cases, especially in phakic
younger patients with breaks in lattice degeneration without
posterior vitreous detachment [2]. Chandelier illumination
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together with the recently developed wide-angle viewing system
(WAVS) may solve some of these problems.

Scleral Buckling with Chandelier
lllumination and Non-contact WAVS

Microsurgery for retinal detachment repair was described in
1987 using microscopy with slit lamp illumination attached to the
microscope to identify the retinal breaks and the 3 mirror contact
lens without chandelier or other intraocular illumination [3]. The
reported success rate was excellent, but the procedure is thought
to be complicated and requires more time. The surgical view can
be shared and magnified, but may be inverted and restricted to
only a small area.

Scleral buckling surgery with chandelier illumination was reported
in 2012 using a non-contact WAVS in 16 patients with RRD [4].
A 25 gauge Torpedo light (Alcon Laboratories, Inc., Fort Worth,
TX, USA) was inserted through the sclerotomy with a 27 gauge
needle as chandelier illumination and BIOM (Oculus Optikgerate
GmbH, Wetzlar, Germany). Retinal reattachment was achieved
in 13 eyes (81.3%). During surgery, scleral perforation occurred
in one eye due to excessive indentation. No complication was
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caused by the chandelier illumination. Since then, several reports
using this system have been published [5-13].

Surgical Technique

The standard procedure uses WAVS under chandelier illumination
inserted into the vitreous through the sclera at about 3-4 mm
from the limbus with or without microcannula (Figure 1). Retinal
breaks are identified and cryoretinopexy is performed using the
surgical view of the WAVS under chandelier illumination (Figure
2). The chandelier is then removed and the buckling procedure
with or without subretinal fluid drainage is performed (Figure 3).
The chandelier is then inserted again to observe the fundus view.
A 25 gauge single port chandelier is mainly used, but we used
a 27 gauge twin light chandelier [6] and a 29 gauge twin light
chandelier was used in one case [13]. The chandelier is mainly
placed in the quadrant next to or opposite from the retinal

Figure1 Twenty-seven gauge twin light chandelier inserted at
2 and 5 O’Clock 4 mm away from limbus. The retinal
break was located at about 3 O’Clock.
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Figure 2 Left: Intraoperative view of the inserted chandelier.
Right: Intraoperative fundus image under chandelier
illumination and the view of cryoretinopexy. Now we
can use the 27-gauge trocar cannula system, which is
better and more convenient for repeated insertion of
the chandelier.
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Figure 3 Standard scleral buckling procedure after removing the
chandelier illumination.
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breaks. A retinal break under or very close to the chandelier is
difficult to identify because of light glare.

An interesting modification of this procedure was used for sub
retinal fluid drainage [14]. After cryopexy and scleral buckling by
the conventional method, a 25 gauge chandelier was placed and
the WAVS was activated. Under direct visualization, a 25 gauge
needle mounted on a tuberculin syringe with plunger removed
was inserted into the subretinal space in an area of retinal
detachment away from the large retinal break and subretinal fluid
was drained. This technique allowed more controlled sub retinal
fluid removal with excellent visualization without complications.
The chandelier was not used to identify and treat the retinal
break because of the risk of complications caused by repeated
removal and reinsertion of the chandelier.

Primary Reattachment Rate

Cases with difficult presentations such as undetected retinal
breaks were all reattached. Reported initial reattachment rates
are mostly over 90%, ranging from 81.3% to 94.27% [4,8,9,11-
13]. In our 49 patients, initial reattachment was achieved in
47 of 49 eyes (95.9%) (Unpublished data). Comparisons to the
conventional method have shown that the primary success rate
was almost equal [8,9,11].

Advantages of the Present Technique

This technique has some advantages compared with the
conventional method. The most important feature allows direct
observation under the surgical microscope so that the fundus
view can be magnified and monitored. Therefore, even small
breaks, which can be hard to find by the conventional method,
can be detected. Several authors including us have reported
retinal breaks identified intraoperatively which were not
found by careful preoperative examination [5,6,10]. The risk of
intraoperative corneal epithelial disorder is also reduced because
the good surgical view decreases the need to peel the corneal
epithelium even in the presence of corneal opacity caused by the
WAVS [7]. The shared surgical view is very useful for instruction
and education of staff, especially inexperienced fellows or
residents [9].

Use of the WAVS together with chandelier illumination allows
wide-angle fundus view of the surgical area even if the eye has a
small pupil or mild opaque media. In addition, the surgeon does
not have to wear an indirect ophthalmoscope or adopt a specific
position. This advantage reduces the chance of infection and
may shorten surgical time. Surgical duration is reportedly shorter
compared with the conventional method [8,9,11]. However,
our unpublished data suggest that the surgical duration was
longer compared with the conventional method, possibly due to
selection bias, because many of our patients had undetected or
hardly visible breaks. The risk of neck or back injury due to the
position required may be reduced compared to the conventional
method because the present technique enables surgeons to
maintain a comfortable posture [8].
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Disadvantages and Possible
Complications of the Present Technique

Only one severe complication has so far been reported, scleral
perforation in one eye due to excessive indentation during
cryopexy [4], which was not related to either chandelier
illumination or the WAVS. Only a few complications related to
the chandelier system were reported. However, the main feature
of this technique, insertion of the chandelier illumination, may
cause some complications including intraocular injury such as
lens touching, retina or ciliary injury, and vitreous hemorrhage.
Such complications occurred in 7 of 79 eyes in 79 patients and
included limited choroidal hemorrhage in 5 eyes, retinal break in
one eye thought to be related to the cannula-based chandelier
illumination, and lens touching during cryoretinopexy in one eye,
which fortunately did not induce cataract progression [12]. Light
toxicity is another possible complication, but is unlikely because
phototoxicity occurs only after close exposure of the retina to
high intensity light for a long period [15].

Insertion of the chandelier illumination requires sclerotomy.
After removal of the chandelier illumination, vitreous leakage
or wicking may occur which could induce retinal traction or
postoperative intraocular infection. Vitreous leakage likely occurs
after large sclerotomy and without use of the trocar cannula
system. Angle incision performed with a trocar cannula could
reduce the risk of vitreous leakage [7]. Scleral suture to correct
vitreous leakage was not required in any of the 12 patients
treated using a 25 gauge chandelier inserted as above. We use
the 27 gauge twin light chandelier inserted through angle incision
with or without use of the trocar cannula system, but vitreous
leakage occurs especially under high intraocular pressure after
scleral buckling suture. Sometimes we need to treat vitreous
wicking and we think that complete covering of the sclerotomy by
the conjunctiva is important to prevent postoperative intraocular
infection.
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The chandelier system hinders rotation of the eye ball and
scleral buckling. Contamination may result from touching the
microscope or chandelier illumination bend and then touching
the lens or retina. Therefore, the chandelier illumination should
be removed during the buckling procedure.

Another disadvantage of this technique is the requirements for
expensive specialized equipment such as chandelier illumination,
chandelier light source and the WAVS or contact lens. Most
previous reports used the WAVS and we also prefer the WAVS
to contact lens because of the excellent wide angle fundus view.

Future Prospects

Recently, many surgeons have preferred vitrectomy for the repair
of retinal detachment, possibly due to the recent introduction of
advanced micro incision vitrectomy surgery with sophisticated
instrumentation and the WAVS. In contrast, the scleral buckling
procedure needs some experience and skill, especially to
examine the fundus using the indirect ophthalmoscope and
requires the surgeon to wear the indirect ophthalmoscope in a
particular position. Conventional scleral buckling is also difficult
to study for fellows or residents because the fundus view cannot
be shared, so only the surgeon can identify and treat retinal
breaks. Some of these disadvantages can be resolved by using
chandelier illumination together with the WAVS. This technique
may be suitable for the inexperienced retinal surgeon under
instruction from a skilled surgeon. The WAVS and chandelier
system have been introduced widely with the prevalence of
advanced vitrectomy surgery. Many surgeons have developed
experience with this procedure, and advances in the systems are
likely. Brighter light sources and smaller chandelier illumination
will make this technique easier and safer.

Scleral buckling with the chandelier illumination technique may
encourage the use of scleral buckling surgery and may reduce the
risk of cataract progression due to vitrectomy in phakic patients.
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