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Purpose: To describe a variation of the traditional segmental scleral buckle (SB) without an
encircling band combined with 23-gauge pars plana vitrectomy (PPV) for the management of
rhegmatogenous retinal detachment (RRD) with inferior retinal breaks.

Patients and Methods: This is a single-center, retrospective, consecutive review of all
RRDs with inferior retinal breaks that were treated with PPV and segmental SB without an
encircling band between May 2019 and February 2020.

Results: A total of 12 eyes of 12 patients were included in the study. All patients had at least
1 inferior retinal break and more than 2 clock hours of retinal detachment. Eight eyes had
RRD with macular involvement at presentation. Seven eyes had a persistent RRD following
previous pneumatic retinopexy (C3F8). All eyes were treated by PPV combined with
a segmental #510 sponge without an encircling band. Surgery anatomical success was
100%. Mean logMAR visual acuity was 1 (SD 0.6; 20/160) and 0.5 (SD 0.4; 20/60) at 3
months and last follow-ups, respectively. No scleral buckle-related complications were noted
over the 4.1 (SD 0.8) month follow-up period.

Conclusion: The combined segmental buckling technique is a safe and effective adjunct to
PPV in treatment of inferior RRD.

Keywords: retinal breaks, vitreoretinal surgery, outcomes, surgical technique, retina,
retrospective study

Introduction
Pars plana vitrectomy (PPV), scleral buckle (SB), or a combination of both have
been described in the management of rhegmatogenous retinal detachment (RRD)
secondary to inferior retinal breaks. RRDs with inferior breaks generally confer
a higher risk of recurrent detachment. This is often due to the lack of adequate gas
or silicone oil tamponade to the inferior retina, challenging patient posturing, as
well as factors such as higher risk of PVR and missed breaks due to vitreous
hemorrhage.' > To date, the surgical procedure of choice including PPV versus SB,
the use of gas versus silicone oil, heavy silicone oil, drainage technique, the extent
of laser, and post-operative positioning remain controversial.' ™

In the era of small-gauge vitrectomy and wide-angle viewing systems, there has
been a shift away from scleral buckling in consideration of the longer operative
time and post-operative patient discomfort, diplopia and axial length changes
associated with SB.'*7 Nevertheless, it has been demonstrated that in cases of
multiple anterior or inferior breaks or RD with proliferative vitreoretinopathy
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(PVR), combining an encircling scleral buckle with PPV
may improve anatomical outcomes.'® The Single surgery
success rate of combined PPV/SB has been reported to be
significantly higher in eyes with inferior breaks compared
to PPV alone in phakic or pseudophakic eyes in recent
large cohort studies.®’ Nevertheless, several studies have
demonstrated comparable outcomes in these cases with
PPV alone, especially in pseudophakic eyes, while avoid-
ing the potential complications associated with the pre-
sence of an encircling band.®*

Many variations of scleral buckling with or without
PPV have been described in the literature.”'® Most attempt
at minimizing complications, without affecting the added
benefits of buckling support. Scleral buckles with an encir-
cling band may be complicated by retinal perforation,
hypotony, anterior segment ischemia, choroidal hemor-
rhage, and significant axial myopia, diplopia and
asymmetry." Segmental buckles eliminate the risk of
radial retinal folds, offer a lower risk of fish-mouthing of
break,
lengthening.'®'? To date, the combination of segmental
SB and PPV has not been described.

Herein, we present a case series of patients who under-

the retinal and result in minimal axial

went combined segmental buckling, without an encircling
band, with 23-gauge PPV for the management of RRDs
secondary to inferior retinal breaks.

Materials and Methods
A retrospective review of all consecutive cases with RRD
with at least one inferior retinal break who underwent
surgical repair with 23-gauge PPV and SB combination
between May 2019 and February 2020 by a single vitreor-
etinal surgeon at a tertiary care academic institution,
Toronto Western Hospital, Kensington Eye Institute,
Toronto, Ontario was conducted. Patients were excluded
if they had less than 3 months of follow-up, were treated
with PPV or SB alone, received an encircling SB band or
were previously treated with a SB or PPV in the study eye.
Institutional ethics review board was obtained from
Toronto Western Hospital, University Health Network.
Given the retrospective nature of the study and lack of
feasibility for contacting all patients, requirement for
patient consent was waived by the ethics committee
given the retrospective nature of the study. This study
adhered to patient data confidentiality guidelines and com-
pliance with the Declaration of Helsinki.

Data including age, chronicity of RRD, pre-operative
and post-operative visual acuity, lens status, extend of RD,

number and type of retinal breaks, macular status and pre-
sence of vitreous hemorrhage (VH, defined as large VH
posterior to the equator or 5 clock hours central or periph-
eral VH), type and number of scleral buckle segments,
choice of tamponade agent, and intra- or post-operative
complications were collected. The primary measured out-
come was surgery anatomical success. Secondary measured
outcome was post-operative PVR and visual acuity at
3-month and final follow-up.

Patient clinical characteristics, surgical details and out-
comes were reported descriptively. Snellen visual acuity
was converted to logarithm of the minimum angle of
resolution (logMAR) values. The logMAR values for
visual acuity of “light perception”, “hand motion” and
“counting fingers” were assigned 2.7, 2.2 and 1.7, respec-
tively, based on previously published literature.'

Surgical Technique

Vitrectomy was performed using a standard 3-port 23-
gauge PPV using a noncontact wide-angle viewing system
(Resight 700, Carl Zeiss Meditech; Oberkochen, Germany,
or Binocular Indirect Ophthalmomicroscope;
Wetzlar,
applied around the retinal tear or 360 degrees to the vitr-

Oculus,
Germany). Endolaser photocoagulation was

eous base. In all cases, patients received perfluoro-
n-octane (C3F8, 15-18%), sulphur hexafluoride (SF6,
25%), Densiron®™ Xtra, or Siluron® 2000.

The location of the inferior-most break was marked
externally using a scleral depressor marker under direct
visualization with the Resight. A partial inferior peritomy
was then performed around the inferior rectus muscle (2-3
clock hours). For breaks located between 5 and 7 clock
hours, only the inferior rectus muscle was isolated with
a single 20 silk tie. For inferior breaks between 3 to 5 and
7 to 9 clock hours, one horizontal muscle as well as the
inferior rectus muscle were each isolated with a 2-0 silk
tie. Horizontal mattress suture(s) were placed using 5-0
Nylon in the lower quadrant(s) (Figure 1). A segmental
scleral buckle (#510 silicone sponge, FCI-ophthalmics,
Pembroke, MA, USA) was passed under the marked
break(s) and secured with the suture (Video.mp4
Supplemental Digital Content 1).

Results

A total of 12 eyes of 12 patients with a mean age of 66.8
(SD 12.8) underwent the combined segmental buckling
technique. Twenty percent of patients were female. All
patients had at least one inferior retinal break (range 1-
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Figure | The location of the inferior-most break is marked externally using a scleral depressor marker under direct visualization (A). A partial inferior peritomy around the
inferior rectus muscle is then performed and a single 2-0 silk tie is used to isolate an inferior rectus muscle with or without a horizontal muscle based on the location of the
break(s) (B). Horizontal mattress sutures are placed using 5-0 Nylon in the lower quadrant (C). A segmental scleral buckle is then passed under the marked break and

secured with the suture (D).

3), while 9 eyes also had superior breaks (range 1-3). The
mean extent of RD was 6 (SD 2.1) clock hours. Only two
eyes had vitreous hemorrhage and one eye had evidence of
PVR grade B pre-operatively. Eight eyes had macular
involvement at presentation. Seven eyes had a persistent
RRD following previous pneumatic retinopexy (C3F8).
The mean duration of visual symptoms was 10.6 days
(SD 9.8) and none of the RD’s had chronic features on
presentation. C3F8 gas (18%) was used in the majority of
cases, followed by SF6, Siluron 2000 (Labtician
Ophthalmics, Oakville, Canada), and Densiron XTRA
(Fluoron GmbH, Germany) (Table 1).

There were no intraoperative complications. Single
surgery anatomical success was 100% at the last follow-
up. The mean visual acuity at baseline, 3 months and at
last follow-up were 1.4 (SD 0.9; 20/400), 1 (SD 0.6; 20/
160) and 0.5 (SD 0.4; 20/60), respectively (Table 2). Only
1 patient had grade B PVR on presentation, which
resolved without re-detachment at the final follow-up.

None of the repairs required additional intravitreal gas
injection. All 12 eyes had good buckle height post-

operatively. One eye developed epiretinal membrane and
one eye developed cystoid macular edema post-
operatively. None of the patients developed strabismus,
implant extrusion or retinal folds. No other scleral buckle-
related complications were noticed at last follow-up. The

mean follow-up duration was 4.1 (SD 0.8) months.

Discussion
Retinal detachments with inferior breaks jeopardize single
surgery success rates due to the potential for incomplete
tamponade and higher risk of PVR."%® The recent PRO
study (report number 9) comparing anatomical success in
eyes of patients with primary RD and a single inferior
break found a significant advantage for PPV/SB (with an
encircling band) (87.4%) vs PPV alone (76.8%) at 1-year
follow-up.® Other recent studies, with different tamponade
agents and lower than average success rates, have reported
comparable outcomes with PPV vs PPV/SB alone.® %13
Perhaps, the main caveat inherent to any retinal detach-
ment study is the presence of variables which cannot
well-accounted for which

always be significantly
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Table | Baseline Demographics and Ocular Characteristics of
Patients with Inferior Rhegmatogenous Retinal Detachment (RD)

SD

Age 66.8
Female 3 (25%)
Pseudophakic 6 (50%)
Avg # of clock hours of RD 6 2.12
# of retinal breaks 3.41 1.83
# of inferior breaks 1.5 0.9
# of superior breaks 1.41 I.16
Patients with a total RD 0 (0%)
Vitreous hemorrhage 2 (16.6%)
Macular detachment 8 (66.6)
Avg duration of RD (days) 10.58 9.82
PVR | (8.3%)
Pre-operative intravitreal gas 7 (58%)
Choice of tamponade agent

SF6 (25%) 4 (33%)

C3F8 (18%) 6 (50%)

Siluron I (8.3%)

Densiron I (8.3%)
Complications

CME | (8.3%)

ERM | (8.3%)

Cataract | (8.3%)

Abbreviations: Avg, Average; #, Number; PVR, Proliferative vitreoretinopathy;
CME, Cystoid macular edema; ERM, Epiretinal membrane; SD, Standard deviation.

contribute to success rates such as: surgeon expertise,
accuracy of pre- and intra-operative scleral depressed
examination, and patient compliance.

The combined segmental buckling technique offers retinal
surgeons a good option when faced with iatrogenic or missed
inferior pathology intraoperatively. There are many instances
in which inferior breaks may be missed pre-operatively due to
media opacity, vitreous hemorrhage or poor patient compli-
ance with a thorough scleral depressed exam.'** There are
also instances in which iatrogenic retinal breaks develop
during peripheral vitreous dissection. In these cases, surgeons
must choose the appropriate tamponade to avoid reattachment

failure by way of using expansile gas with strict head

positioning or heavy silicone oil (Densiron™), which offers
an excellent success rate, but which may not be available.’
The alternative to these options is a scleral buckle but placing
an encircling band after the PPV has already been initiated
which can be technically challenging. In most cases of com-
bined PPV and SB, the encircling band is placed at the
beginning of the case to ameliorate this technical challenge.

In this study, we demonstrate 100% anatomical success
in the treatment of RRDs with inferior breaks using
a minimally invasive scleral buckling procedure without
an encircling band. Though the use of segmental sponges
as a primary buckling technique was first described over
60 years ago,® 23-gauge PPV with segmental sponges
without an encircling band or a circumferential element
has not been previously published.

The advantages of this technique are multi-fold, includ-
ing the good anatomical success rate. None of our patients
developed any complications such as strabismus, implant
extrusion or retinal folds which are common secondary
adverse events with the use of an encircling band. Placing
a single segmental SB is also simple and efficient and
relatively easy to do even after the PPV has been started
since it is minimally invasive when compared to an encir-
cling band. Placing a segmental sponge after PPV without
an enriching band allows for a small peritomy and loops
around only one or two rectus muscles. It also offers the
benefit of excellent visualization of the breaks with the
microscope viewing system (in our case the Resight 700)
for accurate localization and buckle placement.

This case series is retrospective in nature, and includes
a small number of eyes with a relatively short follow-up
period. There is also some variability between cases with
regards to the tamponade agents used (short- and long-term
gas or oil), number of inferior breaks and patient compliance
with post-operative positioning. Nonetheless, the heterogene-
ity of the cases demonstrates the general applicability of this
technique. Though this technique is more efficient and less
invasive, we did not administer a formal pain survey to
nor did we record actual time.

patients, surgical

Table 2 Primary and Secondary Outcomes, Namely, Single Surgery Anatomical Success (SSAS) and Visual Acuity (Logarithm of
Minimum Angle of Resolution, LogMAR) at Baseline, 3 Months and Last Follow-Up

Outcomes Baseline 3 Months Last Follow Up
SSAS 100% 100%
Visual acuity (logMAR) 1.37 £ 091 0.96 + 0.59 0.52 £ 0.36

Note: Average time to follow up was 5.6 months.
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A comparative prospective study examining the success rate
of PPV alone versus PPV with a segmental buckle will further
shed light on the added benefit of segmental support for
inferior breaks.

Conclusion

Overall, the placement of a segmental SB is a safe and
effective technique to enhance anatomical surgical success
and offers vitreoretinal surgeons a good option when
encountering inferior pathology during PPV for RRD.
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