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Abstract

Purpose: To determine safety and efficacy of non-drainage scleral buckling in selected cases of retinal detachment.

Study design: Descriptive interventional case series.

Place and duration of study: This study was performed at eye unit, Khyber Girls Medical College, Hayatabad medical
complex, Peshawar from 1stFeb 2016 till 31stJan 2017 (1 year).

Methods: Total of 23 eyes of 23 patients of both gender having RD, were selected. Cases of RD with single break
(preferably) or dialysis (< 3 clock hours) with PVR < Grade B. Patients were included irrespective of macula status. We
excluded cases with giant retinal tear, choroidal detachment, pseudophakic or aphakic eyes with rented posterior capsule
and vitreous face disruption. Eyes with media opacities dense enough to obstruct satisfactory examination of posterior
segment and eyes which had previous surgical interventions to reattach retina were also excluded. Retinal detachments
of more than six clock hours (extent) were excluded. Cases which had accidental suture needle penetration, eyes with
inferior bulbous RD, eyes in which tears could not be localized pre operatively and patients above 50 years of age were
also not included. All cases underwent SB (non-drainages) surgery as primary intervention by a single surgeon. Silicone
buckles were used as per patient’s requirement and retinal cryopexy was done in all cases. A/C paracentesis were
performed in 22 (96%) cases. All patients were followed daily till resolution of SRF or for maximum of 7 days
(postoperatively) & at final follow up (120t day) postoperatively.

Results: A total of 23 eyes of 23 patients were included. Mean age was 25.35 years (SD 9.49). In 11 cases (48%), macula
was on at the time of presentation while in 12 cases (52%), macula was off. PVR was grade A in 20(87%) cases and in
remainder it was grade B. Primary surgical success rate in our procedure was 21(91%) and final re-attachment rate after

secondary interventions was 100%. Mean pre-operative BCVA was 0.97 logMAR which is equivalent to 6/60.
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Postoperatively mean BCVA improved to a mean of 0.35 logMAR (6/12 Snellen’s acuity). Repeat surgery was done in 2

(8.6%) cases.

Conclusion: Non-drainage SB surgery is effective and safe approach in treatment of selected cases of RD.

Keywords: Scleral Buckling; Non-Drainage Scleral Buckling; Sub-Retinal Fluid Drainage; Retinal Detachment; No Sub-

Retinal Fluid Drainage

Abbreviations: RD: Retinal Detachment; SB: Sclera
Buckling; SRF: Sub Retinal Fluid; PVR: Proliferative
Vitreo-Retinopathy; IOP: Intra-Ocular Pressure; AC:
Anterior Chamber; SD: Standard Deviation; BCVA: Best
Corrected Visual Acuity; logMAR: Logarithm of Minimal
Angle of Resolution; mg: Milligram; mm: Millimeter; PPV:
Pars Plana Vitrectomy

Introduction

Even after introduction of modern microsurgical
internal approach to treat Retinal Detachment (RD),
Scleral Buckling (SB) still maintains its wvalidity as
treatment option for RD without significant internal
traction [1]. Most of the complications associated with SB
are related to buckle and Sub Retinal Fluid (SRF)
drainage. It is reasonable compromise to accept buckle
related complications as integral part of SB surgery
however complications related to SRF drainage can be
safely avoided without affecting surgical outcome in most
of the cases selected for SB surgery.

Complications related to SRF drainage like choroidal
bleed, sub retinal bleed, vitreous bleed, iatrogenic breaks,
hypotony, hyphema, vitreous and retinal incarceration
can have serious implications in relation to surgical
outcome [2]. Further, SRF drainage converts SB from
extra ocular to intra ocular procedure with inherited risk
of endophthalmitis. Frequency of these complications can
be reduced by careful selection of drainage site,
placement of preplaced sutures, technique of sclera-
choroidotomy, (use of cautery, point cautery, laser),
avoiding undue pressure on the globe at the time of
choroidotomy or by adopting other suggested techniques
like needle drainage etc. However all SRF drainage related
complications can be surely avoided by adopting “no
drainage option”.

Although initially SRF drainage was considered as an
integral part of the SB surgery but sooner it was realized
that successful outcome is possible without SRF drainage
[3]- At present, there is no consensus and controversies
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exist regarding SRF drainage. Decision regarding SRF
drainage is multi factorial and better to be individualized
for every patient. Although factors like age of the patient,
severity of proliferative vitreoretinopathy (PVR),
chronicity of RD, viscosity of SRF, number, type and
location of breaks all can influence the decision “to drain
or not to drain” [4,5]. However careful case selection,
careful selection of size, type & placement of buckle can
all play the key role in achieving better surgical outcome
in non drainage SB surgery. Breaks which can be treated
by radial buckle are usually considered better option for
non drainage SB surgery. Cases having RD due to dialysis
are also good candidates and yield good surgical outcome
after non-drainage SB surgery by using segmental
buckles. Some surgeons advocates SRF drainage to reduce
Intra-Ocular Pressure (IOP) after buckle placement while
others advocate SRF drainage before buckle placement to
have ease of indentation and to attain better buckle
height.

However, the above mentioned advantages can be
achieved by performing paracentesis which is associated
with less serious complications compared to SRF
drainage. The feeling of the satisfaction which surgeon
feels by seeing retina flat on the table may cause
temptation of the surgeon to perform SRF drainage.
However such decisions may not be related to surgical
outcome and patient’'s benefit. Therefore such
temptations to drain SRF should be resisted, as most of
the time successful surgery can be attained by adopting
much safer option of non-drainage. In general, if the
surgeon can appreciate intra-operatively after placement
of buckle that the contours of retina follows the contours
of the buckle, then it is most likely to have successful
outcome with flat retina post operatively. SRF usually
absorbs quickly but may be delayed. Surgeon patience is
tested in such cases and ultimately “no intervention” is
usually more fruitful then re-interventions. This
descriptive (interventional) case series was designed to
determine the surgical outcome in selected cases of
scleral buckling (non-drainage) for treatment of RD.
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Methods

Total of 23 eyes of 23 patients of both gender having
RD, were selected to be included in our study as per
surgeon decision after availing informed written consent.
Study was carried out after approval from ethical
committee of our department. All cases had single break
(tear) or dialysis (< 3 clock hours). All patients had PVR <
Grade B. Patients were included irrespective of macula
status. Cases with localized retinal elevation around break
or dialysis were preferably included. We excluded cases
with giant retinal tear, choroidal detachment,
pseudophakic or aphakic eyes with rented posterior
capsule and vitreous face disruption, eyes with media
opacities dense enough to obstruct satisfactory
examination of posterior segment and eyes which had
previous surgical interventions to reattach retina. Retinal
detachments of more than six clock hours (extent) were
excluded. Cases which had accidental suture needle
penetration, eyes with inferior bulbous RD, eyes in which
tears could not be localized pre operatively and patients
above 50 years of age were also excluded. All cases
underwent SB (non-drainages) surgery as primary
intervention by a single surgeon with more than 15 years
of experience of SB surgery.

In all cases silicone plombs (Micro Vision, Inc. USA) of
different sizes (7 mm, 5mm) were used radially or
circumferentially as per surgeon’s decision & patient’s
requirement using spatulated double needle 5/0
polyester (Ethibond Excel, Ethicon). Retinal cryopexy was
done in all cases, A/C paracentesis were performed in 22
(96%) cases to achieve lower IOP, ease of indentation and
better buckle height. Conjunctival suturing was done
using absorbable, double needle 7/0 poly glycolic acid
sutures (Polycryl, Aurolab, India). All patients had
acetazolamide (250 mg) 4 times daily for 7 days or till
resolution of SRF. All patients were followed daily for 7
days initially (postoperatively) or till resolution of SRF &
then at 15t, 45t and then at final follow up (120t day)
postoperatively. Re interventions were only done if SRF
didn’t resolve at 7th day (postoperatively).

Results

A total of 23 eyes of 23 patients were included in our
study which were found to have retinal detachment due
to dialysis or tear and they all underwent non-drainage
scleral buckling. Among them 17 (74%) were male and 6
(26%) were female. In 12 (52%) cases right eye was
involved and in 11 (48%) cases left eye was involved.
Mean age of our subjects was 25.35 years (SD 9.5, range
14-46 years). Age distribution of our patients is shown in
Table 1. The frequency of tear and dialysis in our study
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cases was 13 (56.5%) and 10 (43.4%) respectively.
Distribution of breaks in temporal quadrants
outnumbered those in nasal quadrants. Involvement of
superotemporal and inferotemporal quadrant was 11
(48%) cases each and only in 1 (4%) case, break was
found in inferonasal quadrant. Macula involvement by
detachment was nearly equal to macula sparing
detachment. In 11 cases (48%), macula was on at the time
of presentation while in 12 cases (52%), macula was off.
In 22 (95.6%) cases, 5 mm sized plomb was used, while
7mm plomb was placed in only one eye (4%).

These plombs were placed radially in 11 (48%) cases
which were having detachments due to tears, whereas
segmental plombs were placed in 12 (52%) cases for
dialysis. PVR was grade A in 20 (87%) cases and in
remainder it was grade B. Primary surgical success rate in
our procedure was 21 (91%) and final re-attachment rate
after secondary interventions was 100%. Mean pre-
operative BCVA was 0.96 log MAR which is equivalent to
6/60 Snellen’s vision. Postoperatively mean BCVA
improved to a mean of 0.35 log MAR (6/12 Snellen’s
acuity). Visual acuity was better in the “macula on” cases
preoperatively. All 11 (48%) patients in this group had
pre-operative BCVA of 26/12. Postoperatively 6 patients
(54.5%) among macula-on cases had BCVA of 6/6. In
“macula off’ cases, none of the patient had BCVA better
than 2/60 preoperatively, but after successful surgery
their vision improved. Six cases (50% of macula-off cases)
had BCVA 6/18 or better and 6 (50%) achieved BCVA in
range of 6/60 to less than 6/18. Table 2 show the details
of Snellen’s BCVA in our study. Mean IOP postoperatively
in our study was 16.6 mm Hg, only 1 patient (4%) had IOP
26 mm of Hg on final follow up. SRF was not drained in
any case primarily and no air, gas or fluid injection was
given in primary setting. Repeat surgery was done in 2
(8.6%) cases. One of them required drainage of sub-
retinal fluid with C3F8 gas injection and positioning while
the second case needed pars plana vitrectomy (PPV) with
silicone oil tamponade. Patients were followed till 120th
day postoperatively, and retina was found attached in all
the cases.

Pre-Operative |[Post-Operative | P-value
Macula-On
Log MAR 0.16 0.1 0.351
Macula-Off
Log MAR 1.7 0.58 0
Total log MAR 0.97 0.35 0

BCVA: Best Corrected Visual Acuity; n: Number; log MAR: Logarithm of
Minimal Angle of Resolution

n=23.

Table 1: BCVA (Mean).
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BCVA Pre-Operatively | Post-Operatively
(Snellen’s) (n) (n)

26/12 11 14
>6/60<6/12 0 9
>3/60<6/60 0 0

<3/60 12 0

BCVA: Best Corrected Visual Acuity; n: number; >: more than or equal to;
<:less than

(n=23).

Table 2: BCVA.

Discussion

Scleral buckling surgeries for retinal detachment has
been a successful treatment option and retained its
validity in the field for nearly a century [1]. Vitrectomy
has gained huge popularity over last few decades to the
extent that most of the young vitreoretinal surgeons
prefer more to be trained in vitrectomy and pars plana
vitrectomy is performed in 70-80% of retinal detachment
cases in UK [6]. But this increased popularity hasn’t been
translated in terms of superior results over external RD
surgery in any large studies [1-7]. In our study, results
with external approach without drainage were very
encouraging as we achieved retinal attachment in 91 % of
our cases at final follow up. We consider external
approach to be superior option to treat RD without
significant internal traction. Further SB without drainage
of SRF surely eliminates many of the serious vision
threatening complications. Complications related to SRF
drainage like choroidal bleed, sub retinal bleed, vitreous
bleed, iatrogenic breaks, endophthalmitis, hyphema,
vitreous and retinal incarceration can compromise visual
and surgical outcome.

To conclude, non-drainage SB surgery may be much
superior and safer option for treating RD. The primary
procedure success rate in our study was 91 % however
after secondary intervention; anatomic success rate was
100%. This is comparable to study carried out by
Wilkinson and Rice who reported 75 to 91% single
operation success rate and 88-97% multiple procedures
success rate [8]. Salicone, et al. demonstrated single
operation success rate upto 81% in their study [9]. Ross
and Kozy reported 96% success [10]. Scottish retinal
detachment study published in 2011 reported primary
success rate to be approximately 81% [11]. Rishi, et al.
performed non-drainage surgery in 306 eyes of 298
patients and reported primary anatomical success of 91%
[12]. Proliferative vitreoretinopathy is one of the factor
which can modify our approach to treat RD. PVR develops
in upto 10% of cases of rhegmatogenous detachment [13].
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But this is data from developed countries where cases
usually present earlier.

PVR grade is quite high at presentation in our practice
as reported by an earlier study (7% had Grade A PVR,
57% had Grade B PVR and 36% had Grade C PVR). Grade
A PVR cases are therefore less commonly encountered
and may be the main reason for relatively small sample
size of our study [14]. In our study, cases of less PVR were
selected preferably. In our study, Grade A PVR was
encountered in 87% of cases, while remaining cases had
grade B PVR. Mean age group of our study population was
25.3 years * 9.5. Our study group was relatively young as
compared to the study by Ross and Kozy in which median
age of patient was approaching 60years. Age has strong
correlation with functioning of Retinal Pigment
Epithelium (RPE) and subsequent absorption of SRF [10].

In young patients, SRF absorbs rapidly even if not
drained. Old age is an independent risk factor for
anatomical failure in external RD surgery [15,16]. This
might be one of the reasons for higher anatomic success
in our study as we selected patients of 50 years or less.
Scleral buckling results in terms of anatomic success are
more or less the same when SRF is drained or not [3,4-
17]. However, the surgical complications are more in the
SRF drainage group like sub-retinal hemorrhage,
choroidal detachment, infections, vitreous and retinal
incarcerations [2]. These complications were not
encountered in our study due to “non-drainage” protocol.
SRF was not drained in our cases in primary setting,
however in one case, where there was persistent SRF,
drainage was performed with no added complications. In
52% cases solitary tear was found except in one case
(4%) in which 2 small tears were present adjacent to each
other (adequately treated by single radial buckle). In 44%
cases, dialysis was the cause for RD.

Dialysis was mainly in the temporal quadrants (90%).
In 48% cases break were present in superotemporal
quadrant and inferotemporal quadrant each. In 4% cases
break was observed in inferonasal quadrant.
Superotemporal quadrant is the most common location
for break in rhegmatogeous retinal detachment [18]. In
our study, 47.8% cases macula was attached pre-
operatively, while in the remainder 52.2% macula was off.
Macula status is directly related to the final visual
outcome [19]. Tani, et al. reported that post-operative
visual acuity better than 20/50 was achieved in “macula
on” cases as compared to 20-37% in “macula off” cases
[20]. Overall mean pre-operative BCVA in our cases was
0.96 log MAR while overall mean post-operative BCVA
was 0.35 log MAR. In the macula on cases, mean pre-
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operative BCVA was 0.16 log MAR which improved to 0.1
log MAR. Although anatomical results were excellent in
our cases, however functional outcome was better in the
macula-on cases than in macula-off cases.

In our study, 54.5% of the cases with pre-operative
“macula on” had BCVA of 6/6 post-operatively while the
remaining had vision better than 6/12. In the “macula off”
group, mean pre-op vision was 1.7 log MAR which
improved to 0.58 log MAR. BCVA of 6/12 or better was
observed post-operatively in 25% of “macula off” cases.
Silicone, et al. reported BCVA better than 6/12 in 78%
cases when macula was not involved and 28% when
macula was involved [9]. Loss of central vision in “macula
off” cases is due to photoreceptor dysfunction [21]. In
these cases, visual recovery is slow as suggested by Liem,
et al. and longer follow up may be required over years to
document final acuity [22]. Follow up of our cases was
120t post -operative day, which may be regarded as a
limiting factor in terms of visual restoration in “macula
off” cases.

Primary anatomical failure was seen in two cases and
both of them were “macula off” cases. So the anatomic
success in “macula on” cases was 100% as compared to
83% in “macula off” cases. Success rate in male was 88%
and in female 100%. Campo, et al yielded reattachment
rate of 86% with primary vitrectomy in “macula off”
retinal detachment cases [23]. Major complications with
this approach were clinical or angiographic evidence of
cystoid macular oedema (17%) and macular pucker
(16%) [23]. Our results are also better to those achieved
by Falkner-Radler and Snedd who reported a success rate
of 85% [24]. Thelen, et al. reported (4325 cases), primary
anatomical success of 80.4% in “macula off’ cases and
88.2% in “macula on” cases [25].Secondary intervention
was done in 2 (8.6%) cases. In one case, SRF was drained
and C3F8 gas was injected. In the other case, pars plana
vitrectomy was performed with endolaser and silicone oil.
Retina was attached in these cases on final follow up.

Silicone sponges have proven its safety over the years
and whether placed radially or circumferentially, yield
better results [26,27]. In our study, mostly 5mm plomb
was used (96%). Hilton, et alreported that higher
complication rate in drainage group, however no
difference in the final visual acuity in both the drainage
and non-drainage groups was observed [3]. Secondary
glaucoma, cataract, intraocular hemorrhage, intraocular
infection, incarceration of retina or vitreous or iatrogenic
tears didn’t occur in our cases. Hyphema was noted in 1
case (4%) which resolved spontaneously on 5t post-
operative day while RPE atrophic spots were seen in
21.7% cases at final follow up. The purpose of our study
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was to determine safety and efficacy of SB (no SRF
drainage) in treatment of selected cases of RD. By
adopting non-drainage scleral buckling, complications
related to SRF drainage can be safely avoided without any
compromise of surgical reattachment (success) rate in
selected cases. However, our study had relatively small
sample size due to strict selection and inclusion criteria.
At the same time, our follow up was only for 120 days.
Therefore we recommend studies with large sample size
and longer follow ups to further strengthen the evidence
related to safety and efficacy of non-drainage SB surgery
in treating RD.

Conclusion

Non-drainage SB surgery is effective and safe approach
in treatment of selected cases of RD.
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