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Comparative Study of Retinal Detachment Surgery Using
a Silicone Sponge with and without Tenon’s Capsule
Covering

Lukpan OrazbekoV', Elmira Kanafyanova?, Kairat Ruslanuly’

ABSTRACT

Purpose: To perform and compare the results of circumferential buckling using a silicone sponge with and without Tenon’s capsule covering.

Materials and Methods: We analyzed cases of silicon sponge rejection after 691 cases of circumferential buckling using a silicone sponge in
retinal detachment from 2007 to 2020. Depending on whether a silicone sponge was covered with Tenon’s capsule, all cases were divided into
two groups: Group A (covered) — 349 cases; Group B (not covered) — 342 cases. The follow-up period was up to 2 years.

Results: In Group A, where a silicone sponge was covered with Tenon’s capsule, the rate of silicon sponge rejection was 0.3% (1 case), while
in Group B, where the operation was performed classically, the rate of silicon sponge rejection was 5.2% (18 cases) (p<0.01).

Conclusions: Our study shows the possibility of minimizing the silicon sponge rejection with a simple method: covering a silicone sponge

with Tenon’s capsule.
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INTRODUCTION

Retinal detachment remains one of the most severe ocular
pathologies, leading to persistent disability without
proper treatment. Despite significant achievements in
modern ophthalmic surgery, the treatment of retinal
detachment remains one of the most challenging problems
of ophthalmology. The main point of retinal detachment
surgery is to find and close leaking retinal tears that
cause retinal detachment, whether it is scleral buckling or
vitreoretinal surgery.!

In extrascleral retinal detachment surgery, a silicone sponge
buckle is widely used and rarely causes complications:
sclera perforation, pain syndrome, and anterior segment
ischemia syndrome.!? Silicon sponge rejection (SSR)
is one of the most significant complications in scleral
buckling, with a rate of up to 24.4%.* Lincoff and Everett
suggested that closing Tenon’s capsule over the surface of
the scleral buckle might prevent its rejection.® In the recent
classical approach of circumferential buckling using a

silicone sponge, there is no obligated step of Tenon’s
capsule suturing over a silicone sponge buckle to the
sclera.* Therefore, we found it interesting to perform and
compare circumferential buckling using a silicone sponge
buckle with and without Tenon’s capsule covering.

MATERIALS AND METHODS

We analyzed cases of SSR after 691 cases of circumferential
buckling using a silicone sponge buckle in retinal
detachment from 2007 to 2020. Depending on whether a
silicone sponge buckle was covered with Tenon’s capsule,
all cases were divided into two groups (Table 1): Group
A (covered) — 349 cases; Group B (not covered) — 342
cases. Both groups, in terms of number, age, and gender
proportion, were equal. In Group A, the mean age +
standard deviation was 42.1 + 13.4 years: 161 women
(46.1%) and 188 men (53.9%). In Group B, the mean age
+ standard deviation was 43.5 = 12.5 years: 155 women
(45.3%) and 187 men (54.7%).
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Table 1: Characteristics of SSR after circumferential buckling using a silicone sponge with and without Tenon's capsule
covering. Data in the rows of Groups A and B represented in incidence numbers of total eyes (%).

Age (years) 16-30 30-50 50+

Group A (covered) 0/257 (0) 0/68 (0) 1/24 (4.2)

Y =349

Group B (not covered) 2/256 (0.8) 7/65 (10.8) 9/21 (42.9)

> =342

In the case of SSR, patients underwent buckle removal RESULTS

surgery. 10-14 days before the intended surgery, all patients
underwent bacteriological examination of the conjunctival
sac and barrage laser along the scleral indentation and
around the retinal tear on a silicone sponge buckle to create
chorioretinal adhesion. The follow-up period was up to 2
years.

The Institutional Review Board approved the study. All
required informed consent was obtained from patients. The
study followed the tenets of the Declaration of Helsinki.

Surgical technique

After induction of either general or local anesthesia, we
placed a drop of 1% povidone-iodine solution in the
conjunctival sac. A 360° limbal peritomy was performed
at the limbus and the spaces in the quadrants between the
rectus muscles were exposed with blunt scissors. After all
four rectus muscles were isolated, a traction suture (4-0
coated black silk) was placed around the muscles using a
fenestrated muscle hook. Then we localized retinal break(s)
and used diathermy to create chorioretinal adhesion at
the sites of retinal break. In the next step, we placed the
encircling sponge band (Fig. 1a). A silicone sponge buckle
was placed under it and fixed with 4-0 silk sutures over
the break projection (Fig. 1b). A silicone sponge buckle
was covered with Tenon’s capsule (Fig. 1c) and the limbal
edge of the last was fixed to the sclera with continuous
8-0 nylon sutures (Fig. 1d). It is worth mentioning that
after implanting the silicone sponge, we injected a broad-
spectrum antibiotic into it with a prophylactic purpose.

Statistical analysis

An independent statistician performed statistical analysis
by GraphPad Prism 8 software program (GraphPad
Software Inc., San Diego, CA, USA). A nonparametric test,
the Mann—Whitney U test, was used to analyze continuous
data. p-value of <0.05 was taken to indicate statistical
significance.

SSR was observed in 19 patients (2.7%). There were 1 case
(0.3%) in Group A and 18 cases (5.2%) of SSR in Group
B (p<0.01).

In Group A, a 53-year-old male patient had SSR after 8
months after segmental circumferential buckling; he
underwent a silicone sponge buckle removal.

In Group B, the mean age + standard deviation was 52.2
+ 10.3 years: 8 women (44.4%) and 10 men (55.6%).
Depending on the time of SSR occurrence: up to 1 year
- 8 patients (44.4%), 1 to 2 years - 5 patients (27.8%),
2 and more years - 5 patients (27.8%). All patients with
SSR underwent scleral buckle removal surgery: 13 cases
after encircling circumferential buckling and in 5 cases
after segmental circumferential buckling; a silicone
sponge buckle with encircling band removal in 6 cases
and a silicone sponge buckle alone removal in 12 cases. 2
months later, a retinal redetachment occurred in 1 patient;
pars plana vitrectomy with silicone oil tamponade was
performed.

On slit-lamp examination, we observed a fistula of the
Sub-Tenon’s space with serous-purulent discharge in all
patients, which is 100% of cases, corresponding to the
localization of the silicone sponges, indicating that the
buckles, rather than the encircling bands, were the source
of the infection process.

Bacteriological examination of the conjunctival sac in
Group A was smear-negative. In Group B, St. Epidermidis
in 2 patients (11.1%), E. Coli in 1 patient (5.5%), and
Candida in 1 patient (5.5%) were revealed; the remaining
14 patients were smear-negative (77.8%), which was
probably due to preoperative use of topical broad-spectrum
antimicrobial agents.

DISCUSSION

According to the literature, SSR rate is 4.3% - 24.4%,
and males are more prone, which is consistent with our
findings. The majority of rejections, 17.6%-56.2% of the
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overall number, occurred within the first 4 months.>*¢

Based on other studies and our experience, SSR occurs not
due to the rejection of the silicone sponge material itself,
but due to organisms introduced into the silicone sponge’s
pores during surgery or in the postoperative period.*”® The
silicone sponge material is inert; hence SSR should be
considered if the silicone sponge buckle is displaced and
causes mechanical irritation to the nearby tissue with or
without purulent discharge or localized abscess.>®

In our study, we followed up the results of the surgery and
found that in the group where a silicone sponge buckle was

covered with Tenon’s capsule, the rate of SSR was 0.3%,
while in the group where the operation was performed
classically, the rate of SSR was 5.6%. The results of our
study are explained by the fact that Tenon’s capsule is a
dense connective tissue, acting as a barrier to prevent
the spread of orbital infections into the globe, which
theoretically means that a tightly and properly covered
buckle with Tenon’s capsule prevents SSR.” Moreover, in
vitro study of the characteristics of Tenon’s capsule showed
that fibroblasts from young people doubled more quickly
and achieved greater cell density than those derived from
older people, which means the older the patient, the more



J Ret Vit 2023; 32: 36-39

Orazbekov et al. 39

unfavorable the healing process is and more likely to
result in SSR.!° Furthermore, another study reported that
conjunctival and Tenon’s capsule thickness thins with age
from 197.7 um to 165.7 um." Another factor contributing
to SSR is the cicatrix of conjunctiva.>'> In our case series,
we encountered challenges in Tenon’s capsule suturing
over a silicone sponge buckle due to shortening and rigidity
of the conjunctiva during surgery in the elderly age group.

Based on these studies and the results of our study, Tenon’s
capsule suturing is challenging in the following cases: 1.
Thin or rigid conjunctiva and Tenon’s capsule as the result
of older age; 2. Post-traumatic and post-operative cicatrix
of conjunctiva.

Our study’s limitations are that we did not perform

a histopathology examination of Tenon’s capsule
surrounding a fistula and a silicone sponge buckle; we took

smears during antimicrobial therapy.

Our study shows the possibility of minimizing the
complication as SSR with a simple method. Perhaps
Tenon’s capsule suturing over a silicone sponge buckle
should be introduced as one of the obligate steps in
circumferential buckling using a silicone sponge buckle.

CONCLUSION

There is always the risk of SSR in using a silicone sponge
buckle, which could lead to retinal redetachment and severe
infectious complications. Covering a silicone sponge
buckle with Tenon’s capsule is a simple and effective
method to prevent the mentioned complications.

REFERENCES

1. Kreissig I. Primary retinal detachment: A review of the
development of techniques for repair in the past 80 years. Taiwan
J Ophthalmol. 2016;6:161-9.

10

11.

Znaor L, Medic A, Binder S, et al. Pars plana vitrectomy versus
scleral buckling for repairing simple rhegmatogenous retinal
detachments. Cochrane Database SystRev. 2019;3(3):CD009562.

Russo CE, Ruiz RS. Silicone sponge rejection. Early and late
complications in retinal detachment surgery. Arch Ophthalmol.
1971;85:647-50.

Kreissig I. Minimal segmental buckling with sponges and
balloons for primary retinal detachment. In: Kreissig I, editor.
Primary Retinal Detachment: options for repair. Springer-Verlag,
Berlin, Germany 2005;6. 95-144.

Hanselmayer H, Roll P. Retinal detachment surgery: Incidence
and causes of silicone sponge implant rejection. Klin Monbl
Augenheilkd. 1979;174:333-41.

Liotet S, Vidal R, Hamard H. Intolerance causes of indentation
material in retinal detachment surgery. J Fr Ophtalmol.
1979;2:633-7.

Forest A, Bodard E, Girard P, et al. Silicone sponges rejection. J
Fr Ophtalmol. 1979;2:253-8.

Hanselmayer H, Roll P, Glawogger F. Silicon sponge:
ultrastructural examinations in chronic infection. Klin Monbl
Augenheilkd. 1976;169:737-42.

Kakizaki H, Takahashi Y, Nakano T, et al. Anatomy of Tenons
capsule. Clin Exp Ophthalmol. 2012;40:611-6.

. Baig NB, Shields MB, Darr DJ, et al. In vitro characteristics

of Tenon’s fibroblast lines derived from pediatric and adult
eyes do not fully explain pediatric glaucoma surgery failure: a
preliminary report. J AAPOS. 2015;19:455-61.

Fernandez-Vigo JI, Shi H, Burgos-Blasco B, et al. Impact
of age, sex and refractive error on conjunctival and Tenon’s
capsule thickness dimensions by swept-source optical coherence
tomography in a large population. Int Ophthalmol. 2021;41:3687-
98.

. Vazirani J, Donthineni PR, Goel S, et al. Chronic cicatrizing

conjunctivitis: A review of the differential diagnosis and an
algorithmic approach to management. Indian J Ophthalmol.
2020;68:2349-55.





