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A B S T R A C T   

Purpose: This study aims to describe chandelier assisted scleral buckle (CSB) using 3D visualizing system in 
phakic uncomplicated Rhegmatogenous Retinal Detachment (RRD). 
Methods: This technique was performed in 6 eyes of 6 patients with primary rhegmatogenous RD who underwent 
encircling circumferential scleral buckling with scleral tunnels. Heads up display 3D system was used for visu-
alization and localization of the breaks, and Chandelier Endoillumination was used as a light source was inserted 
through a 27 G needle sclerotomy 3.5mm from the limbus. A partial-thickness scleral “belt-loop” tunnels in the 
four quadrants were created using crescent knife angle beveled (2.3 mm in width) to facilitate the smooth 
passage of the band a 240-silicone band as encircling circumferential buckle. Cryopexy was performed and the 
incision was closed with cautery or absorbable sutures. 
Results: Primary attachment success of 5 out of 6 and overall success was 100%. No intraoperative or post-
operative complications observed although fellows in training performed half the procedures. 
Conclusions: Heads up Sutureless Chandelier assisted Scleral Buckle can achieve excellent anatomical success 
while improving ergonomics and training. Furthermore, it is a safe procedure with less risk of complications and 
retinal phototoxicity.   

1. Introduction 

Since the introduction of sutureless scleral buckling in 1986, The 
introduction of Chandelier endoillumination to scleral buckling (SB) has 
helped identify previously missed retinal breaks in the preoperative 
examination and helped perform subretinal fluid drainage in a much 
safer manner.1,2 In fact, several case series have shown that the Chan-
delier assisted Scleral buckle (CSB) has a higher success rate than su-
tured SB with indirect ophthalmoscopy.3–8 Recently, the adoption of 3D 
Heads up display system improved the ergonomics for the surgeon. Used 
alongside Chandelier endoillumination, it helps train new surgeons in 
the operation room by providing real-time visuals.9,10 This new tech-
nology has been introduced to SB procedures and the outcomes were 
promising.9 Moreover, the sutureless SB helps avoid suture-related 
complications, inadvertent penetration and infection.11 

This study aims to describe CSB using 3D visualizing system with a 
scleral tunnel for sutureless anchoring of the encircling band in phakic 
Rhegmatogenous Retinal Detachment (RRD). 

2. Materials and methods 

The Internal Review Board in our institute approved this study and 
all procedures involved adhered to the tenets of the Declaration of 
Helsinki. Signed consents were obtained from all study participants. We 
report a single-center, retrospective, consecutive surgical case series. 
Inclusion criteria were phakic lens status and absence of Posterior Vit-
reous Detachment (PVD) in patients who presented with RRD to King 
Khaled Eye Specialist Hospital from March 2019 to February 2020 and 
underwent 3D and chandelier-assisted scleral buckle with scleral tun-
nels. We exclude patients who had previous surgeries, sutured SB with 
indirect ophthalmoscopy and patients whom we did not use a 3D 
viewing system in their operation. 

2.1. Surgical field visualization 

All surgical procedures were performed using the NGENUITY 3D 
visualization system (Alcon Laboratories, Fort Worth, TX, USA). The 
system was integrated with a surgical microscope (Leica Microsystems 
GmbH Wetzlar, Germany) and a BIOM-5 wide-angle viewing system 
(OCULUS Surgical, Inc. Port St. Lucie, FL, USA) for visualization. 
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2.2. Surgical procedure 

All surgeries were performed under General Anesthesia. A standard 
conjunctival peritomy was performed and 4–0 silk sutures passed un-
derneath rectus muscles for traction. 23 Gauge/0.6mm Combined Eck-
ardt Multi-Fiber Endoillumination Probe/Chandelier (DORC, Zuidland, 
Netherlands) was used for the endo-illumination source the light fibers 
was removed from the metallic tube and inserted opposite to the break 
based on the preoperative assessment through a 27 G needle sclerotomy 
3.5mm from the limbus. The breaks were localized and marked by a 
depression mark; then, cryotherapy was applied. 

A partial-thickness scleral “belt-loop” tunnels in the four quadrants 
were prepared and completed using crescent knife angle beveled (2.3 
mm in width) to facilitate the smooth passage of the band (Fig. 1). The 
location was 4 mm posterior to an imaginary line drawn between the 
muscle insertions in all quadrants except where the break is located as it 
was relocated posteriorly to support the posterior edge of the break. A 
360-degree circumferential buckle using silicon band 240 Style, 2.5mm 
in width, was joined by a band silicone sleeve no additional segment 
buckles needed in any case. Peritomy was closed by either cauterization 
of the conjunctiva or suturing using an 8.0 absorbable Vicryl suture. 

Fig. 1. A and B: Right eye partial thickness scleral wound was created with crescent knife. C: Crescent knife was passed through the partial thickness scleral “belt- 
loop” tunnels. D: 240 style scleral band passed through the tunnel. 

Fig. 2. A: Right eye preoperative Ultra 
wide-field funds photo showing a Temporal 
RRD with macula off, B: Preoperative Opti-
cal coherence tomography (OCT) showing 
macular detachment and sub retinal hyper- 
reflective deposits associated with CNV sec-
ondary to Central serous Chorioretionpathy 
(CSCR). C: Postoperative photo of the same 
eye showing temporal indentation cause by 
the buckle with flat retina D: Post operative 
OCT showing flat macula disrupted outer 
retinal layers and nasal subretinal hyper-
relefective lesion corresponding to resolved 
pigment epithelial detachment (PED).   
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3. Results 

A total of 6 eyes of 6 patients were included in this study. 4 females 
and 2 males and the age ranged from 22 to 60 years. The macula was 
detached in half of the cases, with 5 patients having inferior detachment. 
Mean visual acuity at presentation was 0.32 LogMAR, and Median 
follow-up was 6 months (5–13 months). Primary attachment success was 
5/6, and overall success was 100%. The mean final visual acuity ach-
ieved was 0.20 LogMAR. No intraoperative or postoperative complica-
tions were encountered in any of the 6 cases. One patient had RRD 
associated with Retinoschisis (Fig. 3). Two patients had refractive sur-
geries; one had Laser in Situ Keratomileusis (LASIK) and one had a 
phakic intraocular lens. 

External drainage was performed in 2 cases and 2 needed para-
centesis. PPV was performed for a failed buckle where the failure was 
related to Proliferative Vitreoretinopathy (PVR). One patient had 
concomitant Neovascularization (CNV) with Subretinal Fluid (SRF) that 
needed a Bevacizumab therapy course to resolve (Fig. 2). 

4. Discussion 

Scleral buckling is practiced/taught with decreasing frequency with 
a preference toward vitrectomy in recent times.11 This has been attrib-
uted to the evolution in instrumentation, wide-field viewing systems and 
micro-incision cutters in pars plana vitrectomy (PPV).1 Nevertheless, the 
adoption of endoillumination and wide-angle visualization systems have 
rejuvenated Scleral buckling for RRD repair in recent years.12 

According to a recent large multicenter study, scleral buckle showed 
better results (91.7%) than pars plana vitrectomy (83.1%) in moderately 
complex phakic primary RRD.13 These results encourage surgeons to 
utilize this procedure in favorable contexts. 

There are several advantages to the use of Chandelier endoillumi-
nation over the indirect ophthalmoscope. That includes shorter surgical 
time, higher magnification, and better visualization, especially when it 
comes to image inversion. In addition to the educational value that it 
warrants by allowing training surgeons to observe the operation in 
Realtime.10 

3D visualization system has been used in scleral buckle surgery and 
has shown improved rental image resolution, better ergonomics for the 
surgeon and an ability to be used for educational purposes. The 
improvement in surgeon ergonomics is attributed to the heads-up po-
sition. Despite the reports of delays in the screen display of 0.09 seconds 
this was no noticeable given the large working area in an extraocular 
procedure such as scleral buckle.14 Viewing the procedure on a large 
heads up display screen makes it easier for trainees to learn the steps of 
the procedure when done by the consultant and it allows for simulta-
neous remarks regarding the flow of the procedure when performed by 
the trainee.1 Furthermore, when performing CSB, the 3D visualization 

system’s use gives the option to reduce the light intensity, thus reducing 
the risk of light toxicity.9 Utilizing the heads-up system makes it easier 
for faculty to point out mistakes and correct them simultaneously, 
which, in contrast to the indirect ophthalmoscope in training set-up, 
would take a long time, causing decreasing levels of corneal clarity 
and visualization. Although fellows in training performed half the pro-
cedures in this study, there were no reported complications with a high 
success rate (overall success 100%). The only failed case was related to 
PVR, a frequent cause of primary SB failure.11 

5. Conclusion 

Heads up Sutureless Chandelier assisted Scleral Buckle can achieve 
excellent anatomical success while improving the surgeons’ ergonomics 
and training experience. Furthermore, with less risk of complications 
and retinal phototoxicity compared to sutured scleral buckle with in-
direct ophthalmoscopy. 
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