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Purpose: To evaluate the surgical outcomes of traditional scleral buckling (TSB) compared
to chandelier-assisted scleral buckling (CSB) for rhegmatogenous retinal detachment repair.
Patients and methods: A retrospective interventional comparative case series of 49 eyes
that underwent SB procedure. Medical records of 27 and 22 eyes that underwent TSB and CSB
surgery, respectively, were evaluated. Outcome measures included primary anatomical success,
visual acuity (VA), and perioperative complications.

Results: Primary reattachment rate was similar with 85.2% in the TCB group and 81.8% in
the CSB group (P=1.00); eight patients needed one additional operation or gas injection with a
final reattachment rate of 100% at 6 months. Mean VA in the CSB group improved from 20/60
at presentation to 20/35, 6 months postoperatively. In the TSB group, VA improved from 20/80
to 20/45 (P=0.90). Among the eyes that were successfully reattached with either SB approach,
two eyes in each group had cataract progression and none of them required surgery during
follow-up. No cases of endophthalmitis were observed.

Conclusion: CSB is a modified technique with an advantage of superior visualization compared
with the traditional surgery, which simplifies the operation, enhance competency, and could be
used as a valuable educational tool. It can provide similar anatomical and functional outcomes
with no additional perioperative complications.

Keywords: chandelier, endoillumination, retinal detachment, scleral buckle, wide-angled
viewing system

Introduction

Scleral buckling (SB) surgery was first described by Custodis,' Schepens,® and Arruga’
in1950 and since then became a well-known technique for the treatment of rheg-
matogenous retinal detachment (RRD). Numerous studies have already addressed the
comparison between SB and pars plana vitrectomy (PPV) for the treatment of RRD
with comparable results. Yet, over the recent years, there has been growing abandon-
ment of SB procedures among retina specialists, with preference toward PPV. One of
the leading causes for this trend is the wide-angled viewing systems combined with
new illumination tools that enable surgeons to get excellent retinal viewing (around
100°-115°, depending on system used) and easy and quick localization of all peripheral
retinal tears.*

Traditional SB (TSB) procedure, however, has remained unchanged over the years,
using indirect ophthalmoscopy as the main source of retinal viewing. When using
indirect ophthalmoscopy together with condensing lens, the +20 D condensing lens
offers 3x magnification and a field of view of approximately 45°. A +30 D lens will
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offer 2x magnification along with a field of approximately
65°. The small field of view and expertise in usage require a
high level of technical skills, a substantial learning curve, and
experience. Retinal surgeons worldwide are becoming less
skilled in performing indirect ophthalmoscopy, and today,
most use slit lamp with noncontact wide-angle lenses. The
decline in standard use of indirect ophthalmoscopy makes
using it during surgery especially difficult, and most surgeons
will prefer performing a procedure with wide-angle viewing
system, which they are comfortable with.

In TSB surgery, an intraoperative indirect ophthalmo-
scope is being used to accomplish two main principals
of the surgery: to identify all retinal tears and to create a
chorioretinal scar around them with transscleral cryopexy.
Since the success of the SB procedure relies, among others,
on the identification of all breaks, there has been a recent
tendency toward improving visualization in this procedure
too. Several studies have already presented a modification
of the traditional technique, using an intraoperative wide-
angled viewing system together with chandelier illumination.
Concerns were raised regarding the safety of the procedure
in terms of cataract formation and endophthalmitis as well
as reattachment rates. These issues were not fully addressed
in the literature yet.

The aim of our study was to compare the outcomes of
chandelier-assisted SB (CSB) surgery to the TSB surgery.

Methods
Study design

This is a retrospective interventional comparative case
series of patients who underwent an SB procedure for RRD
by three senior retina specialists between January 2011 and
November 2015 in Tel Aviv Medical Center, Tel Aviv,
Israel. Thirty-one consecutive patients underwent a TSB
procedure between January 2011 and October 2013, and 22
consecutive patients underwent a CSB procedure between
November 2013 and November 2015. The medical charts
of the two groups were retrospectively compared. Data
collection included patients’ demographics, comprehensive
eye examination, and intra- and postoperative complications
and risk factors.

The study was conducted in accordance with the tenets
set forth in the Declaration of Helsinki, and all necessary
authorizations were obtained from the Tel Aviv medical
center Institutional Review Board. Patients’ informed consent
was not required by the institutional review board as this is
a retrospective study and patient data were kept confidential
by using only deidentified data.

Preoperative and postoperative

evaluations
All patients underwent a preoperative evaluation including a
detailed ocular history, best corrected visual acuity (BCVA)
measurements, a slit-lamp examination, and an intraocular
pressure measurement with a Goldmann applanation tonom-
etry. A comprehensive fundus examination was performed
using a three-mirror lens and an indirect ophthalmoscope.
A fundus drawing was made describing RD extension,
number of break(s) and their location, macula status (on/off),
and proliferative vitreoretinopathy grading.

None of the patients had risk factors such as trauma, giant
retinal tear, or proliferative vitreoretinopathy grade C.

Postoperative evaluation was conducted by a retina
specialist at 1, 7, and 30 days and 3 and 6 months post
operation. Visits included BCVA, slit-lamp examination,
and ophthalmoscopic findings. All patients completed at
least 6 months of follow-up.

Surgical technique: traditional SB

With the patient under general or retrobulbar anesthesia,
a conjunctival peritomy was performed and four rectus
muscles were hooked and isolated on a 2-0 silk suture,
after which the break(s) was localized using an indirect
ophthalmoscope. Transscleral cryopexy was performed at
the site of the break(s) under indirect visualization. The
anterior and posterior edges of the break were marked,
and the distance from the muscle insertion to the posterior
extent of the break was measured using a caliper. Accord-
ing to physician discretion, a segmental or circumferential
encircling buckle consisting of a silicone tire or sponge was
sutured to the sclera with 5-0 Mersilene mattress sutures.
External subretinal fluid drainage was performed upon
physician discretion using a diamond blade sclerotomy and
a 30-gage needle. The buckle sutures were closed after a
final assessment of the buckle height and apposition of the
retinal breaks. The conjunctiva was then closed with 7-0
Vicryl sutures.

Surgical technique: wide-angled
endoillumination SB

This procedure was done similar to the traditional approach
except that the retina was visualized with a wide-angle view-
ing system (BIOM, Port St. Lucie, FL, USA) along with a
chandelier 25-gage light source (Alcon, Fort Worth, TX,
USA) as a replacement for the standard indirect ophthalmo-
scope. As shown in Figure 1, the chandelier light was placed
3.5 mm posterior to the limbus at the superotemporal quadrant
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Figure | Patient #10, 52 year old, female, right eye: Scleral buckling procedure using a wide-angled viewing system for retinal detachment repair.

Notes: (A) Placement of a 25G chandelier illumination, 3.5 mm from the limbus in the lower nasal quadrant after completion of a conjunctival peritomy and slinging of rectus
muscles. (B) Fundus view using a wide-angle viewing system (BIOM), showing RRD with excellent vision and precise localization of multiple lower temporal quadrant breaks.
(C) Indentation with the cryoprob. (D) Monitoring cryo application over a break with “lightening up” of the break edges. (E) Producing an ice ball with whitening of the
overlying retina. (F) Fundus view after completion of cryotherapy. (G) Final examination of the retina after scleral explant placement. Note the correct position of buckle
with good support of all breaks. (H) Final adjustment of explant before removal of sutureless sclerotomy and closure of conjunctiva.

after rectus muscle localization. BIOM viewing system using  of the break(s), and a cryopexy procedure, the chandelier
Wide Field High Definition Lens was mounted on a 844  light source was removed and the cannula was closed with
Zeiss microscope (Carl Zeiss Meditec AG, Jena, Germany).  a scleral plug during the placement of scleral sutures, buckle
After a comprehensive examination of the retina, location  insertion, and subretinal fluid drainage, if needed. The light
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source was reintroduced for a final assessment of the buckle
height and apposition of the retinal breaks. The sclerotomy
was sutured with a 7-0 Vicryl suture if there was any leak.

We did not use an intravitreal gas injection in any of
the cases.

Outcome measures

Main outcome was the primary reattachment rate in the two
groups after one procedure. Secondary outcomes were final
BCVA and intra- and postoperative complications including
cataract formation and endophthalmitis.

Statistical analyses

The data were recorded in Microsoft Excel and analyzed using
SPSS version 21 (IBM Corporation, Armonk, NY, USA).
VA was measured in decimal and converted to logarithm of
the minimum angle of resolution (Log MAR) for statistical
purposes. Continuous variables, such as VA, are presented
as mean and SD, and nominal variables, such as gender and
laterality, are presented as number and respective percentage.
Continuous variables, such as VA, were compared within
subjects by means of the Wilcoxon nonparametric test for
paired comparisons. Between-subjects comparison of con-
tinuous variables was performed by the Mann—Whitney non-
parametric test. Binary and nominal variables were compared
between subjects using the Pearson’s chi-square or Fisher’s
exact test. All tests were two-tailed, and the threshold for
statistical significance was set at a P-value =0.05.

Results

Patients’ baseline characteristics

A total of 53 SB procedures were performed in the ophthal-
mology department at Tel Aviv Medical Center between 2011
and 2015. Of them, 49 eyes of 47 patients were included in

Table | Patients’ baseline characteristics

the study: 27 eyes in the TSB group and 22 eyes in the CSB
group. Four patients who were lost from follow-up were
excluded. There were 27 eyes of female patients (55.1%)
with a mean age of 42.24+16.9 years (range, 5-77) and
a mean follow-up duration of 22.29+19.7 months (range,
6—70 months). The right eye was involved in 55.1% of the
cases. Thirty-six eyes had a preoperatively documented myo-
pia with a mean sphere of 5.5+2.9 D (range 1.00—13.0 D). The
macula was involved in 32 (65.3%) eyes. The median VA at
presentation was 20/40 (range from 20/20 to hand motion).
Only two (4.1%) eyes were pseudophakic, and the rest were
phakic. Table 1 summarizes patients’ baseline characteristics
for the two groups. Multiple retinal tears (more than one)
were found preoperatively in 12 eyes (54.5%) in the CSB
group and in § eyes (29.6%) in the TSB group. The SB pro-
cedure was the first treatment of choice in 19 eyes (86.4%)
in the CSB group and in 21 eyes (77.8%) in the TCB group
(P=0.488). Pneumatic retinopexy with cryopexy prior to SB
was done in three eyes (16.3%) in the CSB group and in five
eyes (18.5%) in the TCB group (P=0.715).

Intraoperative data

An encircling 360° buckle was used in 15 eyes (68.2%) in
the CSB group and in 20 eyes (83.8%) in the TCB group
(P=0.229). A silicon sponge (Geuder AG, Heidelberg,
Germany) was the most prevalent type of implant used in both
groups: specifically, it was used in 15 CSB eyes (68.2%) and
in 18 TCB eyes (69.2%; P=1.00). External subretinal drain-
age was performed in 5 CSB eyes (22.7%) and in 12 TCB
eyes (44.4%; P=0.112).

Additional retinal tears not detected during presurgical
evaluations were found during the operation in 5 of 27 eyes
(18.5%) in the TSB group compared to 7 of 22 eyes (31.8%)
in the CSB group. This represents a difference of 71.9% in

Chandelier n=22 Traditional n=27 P-value
Age (years), mean = SD 35.73+15.34 47.56+16.47 0.013
Gender — female, n (%) 10 (45.5) 17 (63.0) 0.220
Eye — right, n (%) 12 (54.5) 15 (55.6) 0.944
Myopia,” n (%) 20 (95.2) 16 (80) 0.184
Sphericity (diopters), mean + SD 5.3242.69 5.75+3.26 0.673
Phakia, n (%) 22 (100) 25 (92.6) 0.495
Pre-op. BCVA (Snellen), mean 20/60 20/80 0.549
Macula on, n (%) 16 (72.7) 16 (59.3) 0.325
Multiple retinal tears,® n (%) 12 (54.5) 8 (29.6) 0.078
SB first treatment for RD, n (%) 19 (86.4) 21 (77.8) 0.488

Notes: *Myopic eyes with in patients with a known refractive error. ®Multiple retinal tears as detected preoperatively. Age, age at examination.
Abbreviations: BCVA, best corrected visual acuity; n, number of eyes; pre-op., preoperative; RD, retinal detachment; SB, scleral buckle.
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Table 2 Intra and postoperative data
Chandelier n=22 Traditional n=27 P-value
Intraoperative
Encircling 360, n (%) 15 (68.2) 20 (83.3) 0.229
Silicon sponge, n (%) 15 (68.2) 18 (69.2) |
Additional retinal tears,* n (%) 7(31.8) 5(18.5) 0.282
Subretinal drainage, n (%) 5(22.7) 12 (44.4) 0.112
Postoperative
Reattachment, n (%) 18 (81.8) 23 (85.2) |
Endophthalmitis, n (%) 0 (0) 0 (0)
Cataract progression® 2 (12.5) 2 (10) |
BCVA at 6 months (Log MAR mean * SD) 0.24540.30 0.368+0.34 0.229
BCVA change® (Log MAR mean + SD) 0.289+0.81 0.319+0.75 0.900

Notes: *Additional retinal tears as detected intraoperatively. *Cataract progression at 6 months compared to baseline, for eyes with no additional surgery. ‘BCVA change

at 6 months from baseline.

Abbreviations: BCVA, best corrected visual acuity; Log MAR, logarithm of the minimum angle of resolution; n, number of eyes.

the rate of intraoperative additional tears recognition. There
was one case of an intraoperative complication in the CSB
group. The patient had a subretinal hemorrhage during fluid
drainage that was absorbed completely without intervention
during the first month of follow-up.

Postoperative outcomes

The overall reattachment rate was similar between the two
groups: 81.8% (18 of 22 eyes) in the CSB group and 85.2%
(23 of 27 eyes) in the TCB group (P=1.00). Four eyes in each
group failed to attach. Three eyes in each group underwent
PPV with successful reattachment after one surgery and one
eye in each group underwent a supplemental intravitreal gas
injection that was sufficient for retinal reattachment. Overall,
we had a 100% reattachment rate during the follow-up period.
Table 2 summarizes intra- and postoperative outcomes.

The differences in VA between the two study groups
were not statistically significant in all measured time points
throughout follow-up (1, 3, and 6 months postoperatively)
as shown in Table 3.

At 6 months, the mean BCVA measured in Log MAR
was 0.245 in the CSB group and 0.368 in the TSB group
(P=0.229), which represented a mean improvement in VA
in Log MAR of 0.289 in the CSB group and 0.319 in the
TSB group (P=0.900).

Among the eyes that were successfully reattached with
either SB approach, cataract progression was observed in
four eyes only. Two patients from the CSB group were with
a nuclear cataract progression without any component that
might suggest contact with the lens during surgery, one of
them with a visually significant cataract progression and a
decline in VA from 20/30 to 20/50 during follow-up. Two
patients from the TSB group had cataract progression that
did not become visually significant. None of those patients
required cataract extraction surgery during the first 6 months
of follow-up. The six patients who underwent PPV had their
cataract removed either at the operation itself or later on in a
separate surgery for further visual improvement.

There were no cases of endophthalmitis in either

group.

Discussion

Scleral buckle technique possesses some clear advantage over
vitrectomy by being an extraocular surgery and a preferred
technique for young phakic patients.” A comparison of the
SB vs primary vitrectomy in RRD study (SPR) showed in
the subgroup analysis that phakic patients had better visual
outcomes, less cataract progression, and needed fewer
retina-affecting procedures in the SB group compared with
the vitrectomy group.® The study confirms that SB still has

Table 3 Visual acuities during follow-up of |, 3, and 6 months after scleral buckling procedure

Chandelier n=22 Traditional n=27 P-value
BCVA at | month (Log MAR mean * SD) 0.586+0.74 0.794+0.82 0.377
BCVA at 3 months (Log MAR mean + SD) 0.341+0.36 0.518+0.46 0.160
BCVA at 6 months (Log MAR mean * SD) 0.245+0.30 0.368+0.34 0.229
Abbreviations: BCVA, best corrected visual acuity; Log MAR, logarithm of the minimum angle of resolution; n, number of eyes.
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its place in the vitreo-retinal (VR) surgeon’s repertoire for
the correction of RRD, and that the knowledge and skills
needed for doing it have to be preserved. Despite its clear
advantages, a significant and progressive decline in the
utilization of this procedure for RD repair is seen in the
last years. In the ASRS Pat survey, answering the question:
What is your usual recommendation for a pseudophakic
superior RD, macula-on, —3.00 myope, single tear? Around
30% of physicians preferred SB in 2012, yet only around
3%—4% preferred SB in 2017 (https://www.asrs.org/content/
documents/ 2017-pat-survey-trending-data-for-website.

pdf). The shift away from SB can be explained by a number
of factors that contribute to the inevitable preference of VR
surgeons toward vitrectomy including, the complications
associated with SB surgery such as strabismus and increased
axial length, longer operation time, and a longer learning
curve for the SB surgery, as well as the tremendous progress
in PPV instrumentation and visualization. Still, visualization
with the indirect ophthalmoscope appears to be a key factor
in the abandonment of SB compared with wide-angle systems
used in PPV nowadays.

In recent years, an increasing numbers of case reports
and studies have been published describing a modified SB
technique using chandelier endoillumination with a wide-
angle viewing system. This modification replaces the need
for indirect ophthalmoscopy and provides comfortable and
more accurate visualization of the retina and tear assessment,
the ability to share information with another surgeon during
surgery, and a better means of documentation, recording,
and teaching. Moreover, it is a technique well known to VR
surgeons from PPV surgeries. It was first reported in 2012
by Aras et al” who used a torpedo-style chandelier light
source through an uncannulated sclerotomy and a noncontact
wide-angle viewing system and achieved a reattachment rate
of 81%. Kita et al® published a case report of a young patient
who presented with a retinal detachment. No retinal tear had
been identified prior to surgery. The patient underwent an SB
procedure using a 25-gage fiber-optic chandelier light source
through a transscleral cannula, and a retinal tear was found
during the operation and treated successfully. This case report
raised the yet unanswered question of whether the use of
endoillumination and a wide-angle viewing system can better
visualize the retina with a higher rate of tears identification. In
our study, we found additional intraoperative retinal tears in
31.8% of the eyes in the CSB group compared to18.5% in the
TSB group, when compared with the preoperative tears assess-
ment. Although the difference did not reach a level of signifi-
cance, the trend can be explained by the better visualization

through a wide-angle viewing system with endoillumination
compared with an indirect ophthalmoscope.

Several other studies described the use of a similar SB
modification with a 25-gage fiber-optic chandelier light
source that yielded a reattachment rate of 83.3%-95.5%
without any significant intraoperative and postoperative
complications.’'* Narayanan et al'® recently published the
first and only study thus far that compared patients who
underwent CSB with noncontact wide-angle viewing to a
group that underwent SB with the indirect ophthalmoscope
(14 patients in each group). Those authors observed that the
reattachment rates were similarly high, with 92% in the CSB
group and 85% in the TSB group. Interestingly, the duration
of surgery was significantly shorter in the CSB group, a find-
ing that may be explained by faster recognition of the retinal
tears and by avoiding the steps of placing and removing the
indirect ophthalmoscope.

Cataract progression is a major concern in an intraocular
surgery, and in our case, especially because of the illuminating
instrument maintained at the pars plana which can damage the
lens during insertion and manipulation of the globe, no differ-
ence was found between the groups in the effect of cataract
progression. In each group, there were two cases of cataract pro-
gression but none of them required surgery during follow-up. It
should be noted that in the surgical method, as described in the
introduction after the identification of the retinal tears and the
performance of the cryopexy, the chandelier light source was
removed and the cannula was closed with a scleral plug during
the placement of scleral sutures, buckle insertion, and subretinal
fluid drainage, if needed. The light source was reintroduced for
a final assessment of the buckle height and apposition of the
retinal breaks at the end of the surgery.

Our study is the largest series so far (49 eyes overall)
which compares the outcome of CSB to TSB surgery. We
found no significant differences between the two study groups
regarding the reattachment rate and intra- and postoperative
complications with comparable result to the literature.

Moreover, the wide-angled viewing system allowed for
detection of more retinal tears, illustrating additional benefits.

Limitations of the study are its retrospective nature and
that it was not sufficiently powered to statistically define the
noninferiority of the modified technique compared with the
traditional one, related to the reattachment rate. Without said
that the differences in reattachment rates were negligible.

Conclusion
Scleral buckle is an important surgery that should be kept
as part of the retinal specialists’ surgical repertoire. Our
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study represents a supplementary step in the evolution of
the well-known scleral buckle procedure. The promising
results we showed regarding primary anatomical success,
VA outcomes, and complications compared to the traditional
surgery, further support its implementation. This modified
technique simplifies the operation with no apparent side
effects, thereby enhances the VR surgeons competency to
be well versed with all techniques of RD repair.

Disclosure
The authors report no conflicts of interest in this work.
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