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Abstract

e AIM: To evaluate scleral buckling (SB) surgery using a non-
contact wide-field viewing system and 23-gauge intraocular
illumination for the treatment of rhegmatogenous retinal
detachment in silicone oil (SO)-filled eyes.

e METHODS: Totally 9 patients (9 eyes) with retinal
detachment in SO-filled eyes were retrospectively analyzed.
All patients underwent non-contact wide-field viewing
system-assisted buckling surgery with 23-gauge intraocular
illumination. SO was removed at an appropriate time based
on recovery. The patients were followed up for at least 3mo
after SO removal. Retinal reattachment, complications,
visual acuity and intraocular pressure (IOP) before and after
surgery were observed.

e RESULTS: Patients were followed up for a mean of
8.22mo (3-22mo) after SO removal. All patients had
retinal reattachment. At the final follow-up, visual acuity
showed improvement for 8 patients, and no change for 1
patient. The IOP was high in 3 patients before surgery, but
it stabilized after treatment; it was not affected in the other
patients. None of the patients had infections, hemorrhage,
anterior ischemia, or any other complication.

e CONCLUSION: This new non-contact wide-field viewing
system-assisted SB surgery with 23-gauge intraocular

illumination is effective and safe for retinal detachment in
SO-filled eyes.
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INTRODUCTION
‘ x J ith the development of pars plana vitrectomy (PPV),
the reattachment rate of conventional rhegmatogenous
retinal detachment (RRD) has exceeded 90%!", but
detachment can recur in some patients after vitrectomy and
filling silicone oil (SO) filled”. The causes of recurrent retinal
detachment (re-RD) in SO-filled eyes are mainly as follows"™:
proliferative vitreoretinopathy (PVR), non-closure of original
breaks, missed new breaks, and insufficient SO filling. The
standard surgical method for re-RD in SO-filled eyes is SO
removal, retinotomy, preretinal and subretinal proliferative
membrane peeling, repositioning of the detached retina after
heavy water injection, laser photocoagulation, and repeated
SO injection”. This approach places a significant economic
burden on patients, and the inferior periphery of the retina
that is not in contact with SO not be attached. Some scholars
have tried to treat re-RD in SO-filled with scleral buckling
(SB) using binocular indirect ophthalmomicroscope'®”.
However, binocular indirect ophthalmomicroscopes have low
magnification and inverted images, which are not convenient
for examing the fundus. The procedure is also complicated and
difficult to master for young surgeons. We aimed to explore the
effectiveness and safety of SB surgery using non-contact wide-
field viewing system and 23G intraocular illumination for the
re-RD in SO-filled eyes.
SUBJECTS AND METHODS
Ethical Approval This retrospective consecutive cohort study
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was approved by the Ethics Committee of Zhejiang Provincial
People’s Hospital (202303102055000128561), and it adhered
to the principles of the Declaration of Helsinki. Informed
consent was waived due to the retrospective nature of the study.
Subjects The study involved 9 patients (9 eyes) with SO-filled
eyes who had re-RD between June 2019 and September 2022,
and reported to the Zhejiang Provincial People’s Hospital and
the Eye Hospital of Wenzhou Medical University. Patients
with macular or posterior pole breaks, PVR grade C2 or above,
or much preretinal proliferative membrane were excluded.
Methods The surgery was conducted under local or general
anesthesia by the same experienced surgeon. This surgery
was an innovation of the traditional scleral bucking with
the assistance of a non-contact wide-field viewing system
(Figure 1). The conjunctiva was dissected along the limbus
according to the position of the rectus muscle in operation.
The rectus muscles were isolated and traction sutures were
placed under the insertion of the selected rectus muscle
tendon. A 23G cannula was inserted through a trocar 3.5-
4.0 mm from the limbus. Under direct visualization through
the oculars of the microscope with a wide-field viewing
system (MERLIN® Volk Optical Inc. USA; Resight®, Carl
Zeiss Meditec AG, Germany) in place, the entire retina was
examined, the precise location of the retinal break was marked,
and cryopexy or laser photocoagulation was applied around
the retinal breaks and lattice degeneration areas. For eyes with
marked subretinal fluid (SRF) that affected the cryopexy of the
breaks, sclerotomy with choroid puncture fluid drainage was
performed. Depending on the condition of the fundus, a small
amount of SO was drained from the 23G cannula to increase
the height of the band. Encircling or segmental SB was
performed to cover the retinal breaks and lattice degeneration
areas. SO was removed during this or the subsequent surgery
depending on the ocular condition. Patients were followed up
at least three months after oil extraction. All patients underwent
best corrected visual acuity (BCVA) assessment, tonometry, slit-
lamp examination, optical coherence tomography, and ultra-
widefield fundus photography before and after surgery. The
visual acuity was converted to the logarithm of the minimum
angle of resolution (logMAR) for analysis. The logMAR
equivalents for nonnumeric visual acuities were as follows:
counting fingers=1.7 logMAR, hand motion=2.0 logMAR,
light perception=2.3 logMAR, and no light perception=3.0
logMAR'™.

Statistical Analysis Graphpad Prism 7 software was used for
statistical analysis. The measurement data were represented as
meanzstandard deviation, and the count data were represented
as n. The rank sum test was used to compare the visual acuity
before and after treatment. Statistical significance was denoted
by considered at level of P<0.05.
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RESULTS

Six of the patients were male (6 eyes) and 3 were female
(3 eyes). The average age was 49.3y (15-73y). The previous
disease was RRD for 6 patients, retinal detachment associated
with choroidal detachment (RRD-CD) for 1 patient, and
hemorrhagic retinal detachment of polypoidal choroidal
vasculopathy (PCV) for 1 patient. The average duration from
the last vitrectomy was 5.6mo (2-19mo). All patients had
inferior retinal detachment without macula involvement, and
the PVR did not exceed C1. Eight patients had retinal breaks,
and 1 patient had a subretinal membrane without a break. The
preoperative mean BCVA logMAR unit was 1.48+0.92 (0.15-3.0)
The preoperative intraocular pressure (IOP) was 12.1-39.3 mm Hg.
The average axial lengths were 24.95+3.87 mm (21.74-32.4 mm),
and pathological myopia was detected in 3 patients. There were
4 patients with intraocular lens (IOL) implantation, 2 patients of
aphakia, 3 patients with cataracts, and 1 case of lens subluxation.
The basic characteristics of all patients before surgery are
presented in Table 1.

No intraoperative or postoperative complications occurred
in all patients. Among the 9 patients, a segmental scleral
silicon band was placed in 8; an encircling band was placed in
patient 5. The retina of patient 3 reattached well after scleral
bucking, the SO was removed, and a gas-liquid exchange
was performed. SRF was drained through a sclerotomy for
patients 6 and 7. A small amount of SO was aspirated from
the 23G cannula in patient 5. The mean time of SO aspiration
was 2.6mo (0-8mo), and the mean follow-up duration was
8.22mo (3-22mo) after SO aspiration. No patient had re-RD.
The details of the surgery are provided in Table 2. The ultra-
widefield fundus photography of patient 7 and patient 8 before
and after surgery are showed in Figures 2 and 3.

BCVA improved significantly from 1.48+0.92 logMAR
(0.15-3.0) at baseline to 0.95+0.64 logMAR (0.1-2.0) at the
last visit (P=0.03). Except for patient 7, BCVA improved in all
patients. The IOP of patient 1 was 39.3 mm Hg before surgery,
and it fluctuate from 30 to 40 mm Hg after SB. Local eye
drops failed to control the IOP. We performed SO aspiration
2wk after SB. The IOP decreased to normal. In patient 5, the
IOP was approximately 34.8 mm Hg at baseline, but fluctuated
to approximately 30 mm Hg after SB. It was subsequently
controlled with eye drops after SO removal. In patient 4, the
anterior chamber was filled with SO before the surgery, and
IOP was high, and uncontrollable with eye drops after SO
removal. We performed cyclophotocoagulation, and the IOP
finally decrease. The IOP of the other 6 patients was stable
before and after surgery; no obvious decrease or increase in
IOP was observed. The change of BCVA and IOP were listed
in Table 3.
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Figure 1 Surgical procedure A: Exploration of the entire retina through the non-contact wide-field viewing system, and localization of the

lesion; B: Cryopexy for the lesion; C: SRF drainage via a 1 mL injection syringe. SRF: Subretinal fluid.

Figure 2 Changes of patient 7 before and after surgery A: Retinal detachment in SO-filled eye; a retinal hole inferior. B: Ten days after SB

surgery. C: One month after SB surgery. D: One month after SO removal. E: Seven months after SO removal. SO: Silicone oil; SB: Scleral buckling.

=
.

Figure 3 Changes of patient 8 before and after surgery A: Retinal detachment in SO-filled eye; subretinal membranes are inferonasal. B:

Two days after scleral bucking surgery. C: Three months after scleral bucking surgery. D: One week after SO removal. E: Two months after SO
removal. SO: Silicone oil.

DISCUSSION patients. Re-RD typically occurs inferiorly in SO-filled
The success rate of RRD surgery has greatly improved with ~ eyes. The opening of previous tears due to inadequately
the adoption of vitrectomy combined with intraocular SO  relieved persistent retinal traction, or new tears with
tamponade, but retinal detachment may recurred in some  recurrent proliferation at the vitreous base PVR and retinal
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Table 2 Surgical details of the patients in this study

No. Surgery procedures g S_RF ‘Remove SO Time interval between SB Follow-up after
rainage in SB surgery  and SO removal surgery (mo) SO removal (mo)

1 Segmental SB+laser+little SO removal No Little 0.5 3

2 Segmental SB+cryotherapy+little SO removal No Little 1.5 22

3 Segmental SB+cryotherapy+all SO removal+fluid-air exchange No All 0 6

4 Segmental SB+laser+little SO removal No Little 15 3

5 Encircling SB+laser+cryotherapy+little SO removal No Little 7 3

6 Segmental SB+cryotherapy+SRF drainage Yes No 1 3

7 Segmental SB+cryotherapy+SRF drainage Yes No 1 18

8 Segmental SB+little SO removal No Little 3 3

9 Segmental SB+laser+cryotherapy+little SO removal No Little 8 3

SB: Scleral buckling; SO: Silicone oil; SRF: Subretinal fluid.

Table 3 BCVA and IOP before and after the surgery

No. Preop. BCVA (logMAR)

BCVA at the last follow-up (logMAR)

Preop. IOP (mm Hg) 0P at the last follow-up (mm Hg)

1 2.0 1.70
2 0.8 0.4
3 0.7 0.4
4 2.0 1.22
5 0.7 0.7
6 3.0 13
7 0.15 0.1
8 2.0 2

9 2.0 0.7

393 10
18.9 153
14.5 15.6
34 10.2
34.8 20
12.1 9.3
17.9 17.5
16 17.6
14.5 15.2

BCVA: Best-corrected visual acuity; IOP: Intraocular pressure.

retinal detachment. All of them achieved retinal reattachment.
SO was successfully removed, and no retinal detachment
occurred. The reason for retinal detachment in 7 patients was
a retinal hole or inferior PVR, and we placed a segmental
silicon band. Patient 4 had an inferior retinal hole, nasal lattice
degeneration, and condensation and photocoagulation scars
at the entire peripheral retina. In addition, SO moved into the
anterior chamber because of lens subluxation. The cornea was
damaged, opacities formed in the optical media. Therefore, we
performed encircling SB. We believe non-contact wide-field
viewing system assisted SB surgery for retinal detachment in
SO-filled eyes has the following advantages''*'”. 1) It enables
a direct, clear and magnified image of the fundus under an
ophthalmic surgical microscope. The entire surgical procedure
can be performed under the surgical microscope without
wearing a binocular indirect ophthalmoscope. A clear and
wide-field image of the peripheral retina helps detect retinal
breaks that have not been detected before surgery. 2) Small
pupil, lens opacity, and capsule opacification do not influence
the surgery with the assistance of a wide-field viewing system.
3) A 23G cannula can help to remove SO, and facilitate laser
photocoagulation. 4) SB can increase the contact between
the inferior retina and SO, and patients do not need to keep
their face-down strictly. 5) The visual system provides good

visualization to allow young doctors to learn.

In this study, retinal detachment did not involve the macula in
all patients. At the last follow-up, the BCVA of most patients
were improved, except for patient 7. The previous disease
of patient 7 was hemorrhagic retinal detachment caused by
PCYV, and the scar under the macula affected the BCVA. Three
patients suffered high IOP after the surgery, but this was
stabilized after treatment with eye drops. The IOP was stable in
the remaining 6 patients. No complications such as infection,
intraocular hemorrhage or anterior segment ischemia occurred
in any patients.

However, it is a retrospective study with a small sample size.
Prospective, large-sample randomized controlled studies
are needed to verify this treatment for re-RD in SO-filled
eyes. In conclusion, for the re-RD in patients with SO-filled
eyes, PVR<CI, few retinal membranes, SB surgery with a
non-contact wide-field viewing system and 23G intraocular
illumination provides a new safe treatment with a satisfactory
success rate.

ACKNOWLEDGEMENTS

Foundations: Supported by National Natural Science
Foundation of China (No0.81700884); Scientific Research
Foundation of National Health and Health Commission
(No.WKJ-ZJ-2037); Zhejiang Public Welfare Technology
Application Project (No.LGF21H120005); Science and
Technology Project of Wenzhou (No.Y20190649).

765



Scleral buckling surgery for silicone oil-filled eyes

Conflicts of Interest: Wu SL, None; Chen YQ, None; Shen
LJ, None; Mao JB, None; Lin L, None; Tao JW, None; Chen
H, None; Zhang SA, None; Yu JF, None; Wang CX, None.
REFERENCES

1 Adelman RA, Parnes AJ, Ducournau D, European Vitreo-Retinal Society
Retinal Detachment Study Group. Strategy for the management of
uncomplicated retinal detachments: the European vitreo-retinal society
retinal detachment study report 1. Ophthalmology 2013;120(9):1804-1808.

2 Codenotti M, Fogliato G, Tuliano L, Querques G, Maestranzi G, Prati
M, Ramoni A, de Benedetto U, Bandello F. Influence of intraocular
tamponade on unintentional retinal displacement after vitrectomy for
rhegmatogenous retinal detachment. Retina 2013;33(2):349-355.

3 Sharma T, Gopal L, Shanmugam MP, Bhende PS, Agrawal R, Badrinath
SS, Samanta TK. Management of recurrent retinal detachment in
silicone oil-filled eyes. Retina 2002;22(2):153-157.

4 FuY, Xie TH, Gu ZH, Yang N, Geng RF, Zhang YL. Recurrent retinal
detachment after pars Plana vitrectomy with silicone oil tamponade for
rhegmatogenous retinal detachment. /nt Ophthalmol 2022;42(12):
3813-3820.

5 Nagpal M, Chaudhary P, Wachasundar S, Eltayib A, Raihan A.
Management of recurrent rhegmatogenous retinal detachment. /ndian J
Ophthalmol 2018;66(12):1763-1771.

6 Wei Y, Wu GJ, Xu K, Wang JZ, Zu ZQ, Wang R. The outcomes of
scleral buckling versus re-vitrectomy for the treatment of recurrent
inferior retinal detachment in silicone oil tamponade eyes. Acta
Ophthalmol 2016;94(7):¢624-¢628.

7 Solaiman KA, Dabour SA. Supplemental scleral buckling for inferior
retinal detachment in silicone oil-filled eyes. Retina 2014;34(6):1076-1082.

8 Holladay JT. Proper method for calculating average visual acuity. J
Refract Surg 1997;13(4):388-391.

9 Ambiya V, Rani PK, Narayanan R, Balakrishnan D, Chhablani J, Jalali

766

S, Tyagi M, Pappuru RR. Outcomes of recurrent retinal detachment
surgery following pars plana vitrectomy for rhegmatogenous retinal
detachment. Semin Ophthalmol 2018;33(5):657-663.

10 Miller JB, Papakostas TD, Vavvas DG. Complications of emulsified
silicone oil after retinal detachment repair. Semin Ophthalmol
2014;29(5-6):312-318.

11 Bai JX, Zheng WY, Zhu XQ, Peng XY. Re-vitrectomy for recurrent
retinal detachment in post-vitrectomy eyes of rhegmatogenous retinal
detachment. BMC Ophthalmol 2022;22(1):439.

12 Churashov SV, Shevalova TN, Kulikov AN, Maltsev DS. Surgical
outcomes in inferior recurrences of rhegmatogenous retinal
detachment. /nt J Ophthalmol 2021;14(12):1909-1914.

13 Wang JC, Ryan EH, Ryan C, et al. Factors associated with the use
of 360-degree laser retinopexy during primary vitrectomy with or
without scleral buckle for rhegmatogenous retinal detachment and
impact on surgical outcomes (pro study report number 4). Retina
2020;40(11):2070-2076.

14 Zhang HJ, Huang R, Wu P, Liang L. Silicon oil removed combined
with external-route microsurgery for retinal detachment in silicon oil
tamponaded eyes. Guoyji Yanke Zazhi (Int Eye Sci) 2020;20(5):888-890.

15 Roca JA, Maia M, da Cruz NFS, et al. Non-contact wide-angled
visualization with chandelier-assisted scleral buckling for primary
uncomplicated rhegmatogenous retinal detachment. Graefes Arch Clin
Exp Ophthalmol 2020;258(9):1857-1861.

16 Jeon GS, Han JR. Effectiveness of scleral buckling with a wide-field
surgical microscope and chandelier illumination in retinal detachment
repair. Ophthalmologica 2019;242(1):31-37.

17 Imai H, Tagami M, Azumi A. Scleral buckling for primary
rhegmatogenous retinal detachment using noncontact wide-angle
viewing system with a cannula-based 25 G chandelier endoilluminator.
Clin Ophthalmol 2015;9:2103-2107.



