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ABSTRACT

Background: Rhegmatogenous retinal detachment (RRD) is a separation of the neurosensory retina from
the retinal pigment epithelium as a result of liquid vitreous passing through a retinal break. Scleral buckling
surgery (SB) is a conventional treatment for RRD. In SB, a silicon explant is used to indent the sclera, reduce
vitreous traction, and close the retinal break, and an encircling band is used circumferentially, leading to myopia.
This study aimed to evaluate the functional and biometric outcomes after SB with absorbable band-tightening
sutures in patients with pseudophakic RRD.

Methods: In this prospective interventional study, we included pseudophakic eyes with RRD treated surgically
with SB and a temporary encircling band using a 6-0 absorbable Vicryl suture to tighten the band, instead
of conventional permanent suture tightening. Anterior chamber depth (ACD), axial length (AL), intraocular
pressure (IOP), spherical equivalent refractive error (SER), and best-corrected distance visual acuity (BCDVA)
were measured preoperatively and at 1 day, 2 weeks, 3 months, and 6 months postoperatively.

Results: We included 30 eyes of 30 patients with a mean (standard deviation [SD]) age of 66.1 (10.5) years
who underwent SB with an absorbable band-tightening suture for pseudophakic RRD. Significant increases in
AL and ACD were observed at 2 weeks after surgery, with a significant decline in values thereafter; however, at
the 6-month follow-up, the values were significantly higher than those at baseline (all P < 0.05). Based on the
Vicryl tension and its hydrolysis, mean (SD) SER at 2 weeks postoperatively was significantly more myopic than
at baseline (-5.8 [1.6] D versus +1.3 [1.8] D). However, the mean (SD) SER decreased significantly throughout
the 6-month follow-up (all P < 0.05), and it reached -1.8 (0.9) D, which was comparable with the mean baseline
SER (P = 0.140). The participants experienced significant improvement in BCDVA throughout the follow-up
period (all P < 0.05).

Conclusions: Using an absorbable suture to tighten the encircling band in patients with pseudophakic RRD
can reduce postoperative myopia without adversely affecting the anatomical or functional outcomes. Future
comparative studies with larger sample sizes and longer postoperative follow-up are needed to verify these

findings.
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Absorbable suture for band tightening of scleral buckling in RRD

Rhegmatogenous retinal detachment (RRD) is the separation of the neurosensory retina from the retinal
pigment epithelium as a result of liquid vitreous passing through a retinal break. Several studies have reported the
incidence of RRD as 6.3 - 17.9 per 100,000 population per year [1, 2]. In studies with sample sizes greater than
300, the annual incidence has been reported as 10.5 cases per 100,000 population [1]. The incidence of RRD in
pseudophakic eyes is four times that in phakic eyes [3].

Scleral buckling surgery (SB) has been used as conventional treatment of retinal detachment for decades [4-
6]. In SB, silicone explants are used to indent the sclera in the area of the retinal break, reduce vitreous traction,
and close the retinal break. Moreover, a circumferential encircling band is often used. The success rate of this
operation ranges from 82.5% to 88.8% [7-9]. SB is performed using nonabsorbable polyester sutures. The
encircling band is also permanently tightened using a non-absorbable polyester suture or silicone sleeve [10].

Among the complications of this operation is severe myopia resulting in profound vision loss, which is very
annoying in pseudophakic patients [11]. When a Vicryl suture is absorbed [12], the traction of the bandage
disappears because the bandage slips to its original position and has no indentation effect on the sclera. Based on
this principle, to reduce postoperative myopia, we decided to modify the conventional SB procedure by using
Vicryl for band tightening instead of the non-absorbable suture, so that the buckling effect of the band would be
temporary.

Thus, this study attempted to determine whether encircling band-induced myopia can be eliminated if the
band is tightened with Vicryl sutures in cases of pseudophakic RRD. We evaluated the anatomical, functional,
and biometric outcomes of eyes with pseudophakic RRD treated with SB using absorbable band-tightening
sutures.

In this prospective interventional study, we recruited 30 eyes of 30 patients with pseudophakic RRD who
underwent SB between January 2019 and January 2020. The study was approved by the Ahvaz Jundishapur
University of Medical Sciences Ethics Committee (approval number: IR.AJUMS.REC.1397.490) and was
conducted in compliance with the tenets of the Declaration of Helsinki. The study procedures were explained to
all participants, and written informed consent was obtained from each.

We included patients with pseudophakic RRD, proliferative vitreoretinopathy (PVR) of no more than
grade B, and who were scheduled for an SB procedure. We excluded patients with a history of ocular trauma,
history of retinal surgery including pars plana vitrectomy, age less than 15 years, giant retinal tear, choroidal
neovascularization, diabetic retinopathy, glaucoma, uveitis, macular hole, age-related macular degeneration,
macular scar, and systemic disease or the use of drugs that affect wound healing.

All patients underwent conventional SB [10, 11], in which a 240 encircling scleral band is anchored to the
sclera using non-absorbable 5-0 braided polyester mattress sutures and a circumferential or meridional segmental
silicone tire beneath the band is anchored to the sclera at the area of the retinal break(s) and is tightened using
non-absorbable 5-0 braided polyester mattress sutures. However, in contrast to the conventional procedure, the
encircling band was tightened (band-tightening suture) with 6-0 absorbable Vicryl (6-0 Vicryl; Ethicon Inc.,
Somerville, NJ, USA). Subretinal fluid was drained using a 23-gauge needle for all eyes. A postoperative barrier
laser (Ellex Medical Lasers, Adelaide, South Australia, Australia) was used around the retinal break(s) in all eyes.

On postoperative day 1, 0.1% betamethasone (Betasonate; Sina Daru Co., Tehran, Iran), homatropine 2%
ophthalmic solution (Sina Daru Co., Tehran, Iran), and ciprofloxacin 0.3% (Ciplex, Sina Daru Co., Tehran, Iran)
were prescribed four times per day for 3 — 4 weeks.

Patients were examined before surgery and at 1 day, 2 weeks, 3 months, and 6 months postoperatively. At each
visit, examinations included best-corrected distance visual acuity (BCDVA) using an E chart and converted to
logarithm of the minimum angle of resolution; cycloplegic refraction after instilling two drops of cyclopentolate
1% (Sina Daru), using streak retinoscopy (HSR II; Heine Optotechnik, Herrsching, Germany), and recording
spherical equivalent refractive error (SER); axial length (AL) and anterior chamber depth (ACD) measurements
using IOL Master 500 (Carl Zeiss Meditec, Jena, Germany); intraocular pressure (IOP) measurement using
a contact Goldmann applanation tonometer (Haag-Streit, AT-900, Koeniz-Berne, Switzerland); and fundus
examination using an ID-10 indirect binocular ophthalmoscope (Topcon, Tokyo, Japan).

IBM SPSS Statistics for Windows (version 26.0; IBM Corp., Armonk, NY, USA) was used for the statistical
analysis. Quantitative variables are presented as means and standard deviations (SD), and qualitative variables
are presented as frequencies and percentages. The Kolmogorov—Smirnov test was used to assess the normality
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of distribution of the variables. If the quantitative variables had a normal distribution, Student’s -test or one-
way analysis of variance (ANOVA) was used to compare the means of the variables. If the studied variables did
not have a normal distribution, the non-parametric Mann-Whitney U test or Kruskal-Wallis test was used to
compare the means of the variables. Statistical significance was set at P < 0.0S.

Overall, we included 30 eyes of 30 patients with pseudophakic RRD who were treated with SB using 6-0
absorbable Vicryl band-tightening sutures. Table 1 presents the baseline characteristics of the study participants.

Postoperatively, fundus examination with indirect ophthalmoscopy showed peripheral band indentation at the
1-day and 2-week visits that disappeared at the 3- and 6-month examinations. Of the 30 eyes, 26 (87%) had retinal
reattachment up to 6 months after the first operation, and 4 eyes (13%) developed retinal detachment during the 2
months after surgery and underwent standard pars plana vitrectomy. After pars plana vitrectomy, 3 eyes had retinal
reattachment, but one did not recover, and the retina was re-detached. The reason for retinal re-detachment after SB

Table 1. Baseline characteristics of the study participants
Parameters Values
Age (y), Mean + SD, Median (Range) 66.1+10.5,67 (45 to 78)
Sex (Male / Female), n (%) 24 (80) / 6 (20)
Laterality (OD / OS), n (%) 12 (40) / 18 (60)
41+2.1,50(3t010)

52+2.4,54(1to10)
Abbreviations: y, years; SD, standard deviation; n, number; %, percentage; OD, right eye; OS, left eye; RRD, rhegmatogenous

Time since RRD diagnosis (days), Mean + SD, Median (Range)

Time since cataract surgery (y), Mean + SD, Median (Range)

retinal detachment.

Table 2. Comparison of pre- and postoperative ocular parameters in study participants

Variable Follow-up points

Pre-op 2-week post-op 3-month post-op 6-month post-op
ACD (mm), Mean +SD 03+£3.5 47+04 44+04 41£0.3
Median (Range) 3.6(3.3t04.1) 4.1(3.7t05.2) 44 (3.8t05.4) 42 (3.8t04.8)
P, - 0.001 0.001 0.001
Significance between periods - P,=0.036, P,=0.025, P,=0.080
AL (mm), Mean + SD 23.3+0.5 252+0.8 24.8+0.7 24.3+0.7
Median (Range) 232 (22.7t024.2) 252 (24.21026.6) 24.7 (23.7 0 26.0) 242 (23.1t025.8)
P, - <0.001 0.001 0.003
Significance between periods - P,=0.001,P,=0.001,P,=0.001
IOP (mmHg), Mean + SD 115+23 139£19 12.8+12 1L1+125
Median (Range) 12 (7to 15) 13.5 (110 18) 12.5(10to0 15) 12.4 (10 to 14)
P, - 0.003 0.044 0.154
Significance between periods - P, =0.007,P,=0.007, P,=0.025
SER (D), Mean + SD +13+18 -5.8+16 -43+1.0 ~1.8+09
Median (Range) -1.5(+1.8t0-3.8) -5.7(-4.0to0-7.0) -42(-2.5t0-6.3) -1.9(+0.3t0-3.5)
P - 0.002 0.002 0.140

[

Significance between periods

P,=0.010, P,=0.001, P,= 0.002

BCDVA (logMAR), Mean+SD | 2.1+0.1 1.2+04 09+04 0.2+0.8
Median (Range) 2.1(1.8t02.2) 1.4 (1.0to 1.9) 0.8 (0.5t0 1.9) (0.4t01.0)
P - 0.007 0.001 0.001

[

Significance between periods - P,=0.007, P,=0.002, P_=0.027

Abbreviations: Pre-op, preoperative; post-op, postoperative; ACD, anterior chamber depth; mm, millimeter; SD, standard
deviation; AL, axial length; IOP, intraocular pressure; mmHg, millimeter of mercury; SER, spherical equivalent refractive error; D,
diopter; BCDVA, best-corrected distance visual acuity; logMAR, logarithm of the minimum angle of resolution. P-values < 0.0 are
shown in bold. P, P-value for comparison between baseline and each postoperative measurement; P , P-value between 2-week and
3-month postoperative measurements; P,, P-value between 2-week and 6-month postoperative measurements; P, P-value between
3- and 6-month postoperative measurements; SER was reported for patients with macula on.
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was missed retinal break(s) with insufficient buckling support or PVR. No buckle or band complications, such as
buckle extrusion, were observed during the study period.

Table 2 shows ACD, AL, IOP, SER, and BCDVA values at baseline and each follow-up visit. One day after
surgery, the mean ACD was deeper than at baseline and was significantly deeper even 2 weeks after surgery.
Yet, the 3-month measurement revealed a significant decrease, and at 6 months the ACD was shallower but still
significantly deeper than at baseline (all P < 0.05) (Table 2). One day after surgery, the mean AL was longer
than at baseline and was significantly longer even at two weeks after surgery; yet, despite a decreasing trend up
to 6 months, the mean AL was still significantly longer than at baseline (all P < 0.05) (Table 2). One day after
surgery, the mean IOP was significantly higher than at baseline (P = 0.001); however, it decreased significantly
at 2 weeks, 3 months, and 6 months (all P < 0.05) and reached its lowest postoperative level at 6 months, which
was comparable with the mean baseline IOP (P > 0.05) (Table 2). Two weeks after surgery, the mean SER was
significantly more myopic than at baseline; however, it decreased significantly thereafter (all P < 0.05), and at
6 months, it was slightly higher but not significantly different from the mean baseline SER (P > 0.05) (Table
2). Postoperative BCDVA improved significantly from the baseline to each time point of follow-up, and this
continued until the end of the follow-up period (all P < 0.05) (Table 2).

In the present study, instead of using a nonabsorbable polyester suture to tighten the band, we used a 6-0
absorbable Vicryl suture. Postoperatively, as the Vicryl was absorbed, the connection between the two ends of
the band was cut, leading to the loss of tension and indentation of the band and a reduction in AL and SER. We
found a significant improvement in the postoperative functional and biometric eye parameters. An increase in
AL, SER, and ACD was observed 2 weeks after surgery, with a decreasing trend afterward, and at 6 months the
mean AL, SER, and ACD values were slightly higher than the preoperative measurements.

An encircling band is usually implanted in eyes with pseudophakic RRD that undergo SB, reducing the
probability of re-detachment requiring a secondary procedure [13]. Scleral indentation from the segmental
silicone tire and the band at the equator of the globe increases the length of the anterior-posterior axis of the
eyeball and causes myopia [14-17]. In our study, the significant increases in the mean AL, SER, and ACD in the
first 2 weeks after surgery corresponded to the two-week period of maximum Vicryl tension [18]. Thereafter,
decreasing AL, SER, and ACD and achievement of approximately their preoperative measurements at the
6-month postoperative examination are consistent with the lysis and absorption of the Vicryl suture [19]. The
degree of myopia was higher 2 weeks after surgery, but it then began to decrease so that at 6 months the degree
of myopia was mild with a mean (SD) SER of -1.8 (0.9) D, which was still more myopic than the baseline SER,
although the difference was not statistically significant.

In our study, the limited increase in mean AL, SER, and ACD at 6 months after surgery could be attributed
to the segmental buckle, which is implanted with non-absorbable sutures and increases the anterior-posterior
length of the eye to some extent, as reported by Aldhafeeri et al. [20].

In a similar study, Yu et al. [21] used absorbable sutures for encircling band-tightening sutures and evaluated
their effects on AL, ACD, and refractive error. They compared their results with those of a control group in which
the band tightening was permanent. The results showed that AL and myopia in the study and control groups
increased significantly at the 1-week postoperative examination. However, after the first week, AL and myopia
decreased at the 3- and 6-month postoperative examinations, and this decrease was statistically significant in the
case group, but not in the control group. ACD was significantly deeper in both the case and control groups at the
1-week postoperative examination; however, at 6 months, ACD returned to the preoperative value in the case
group but not in the control group [21]. Our results were similar to those of their study.

Albanese et al. [22] found significant differences in AL, ACD, and SER in phakic eyes treated with SB
for primary macula-on RRD compared with fellow phakic eyes at a mean (SD) follow-up duration of $0.9
(21.9) months. Operated eyes experienced -1.35 (0.57) D myopic shift, 0.83 (0.23) mm increase in mean (SD)
AL, and 0.09 (0.18) mm shallowing in mean (SD) ACD at the last follow-up. We found a decreasing trend
in ocular biometry parameters from the 2-week postoperative visit until the end of the follow-up period in
pseudophakic eyes with RRD using an absorbable suture to tighten the encircling band. Although ACD was
still significantly deeper and AL was longer at the final follow-up visit than at baseline, despite having a myopic
shift, SER revealed no significant difference from baseline values in our participants. In contrast, Albanese et
al. [22] found a significant myopic shift at the last follow-up in operated eyes compared to baseline refraction.
Despite the differences in the phakic status of the included eyes and the study design, using an absorbable suture
to tighten the encircling band resulted in the reduced significance of the myopic shift in our study. However,
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future studies comparing biometric changes in eyes using a surgical technique similar to ours and comparing the
changes in the contralateral unoperated eye could provide robust conclusions concerning the advantages of this
modified surgical technique.

Comparing different suture materials, Muller et al. [23] recorded stable stiffness values for non-absorbable
sutures (Ethibond) over a 2-month test period and found no significant differences between the measurement
points. Vicryl exhibited an increasing hysteresis with ongoing degradation. Wilde et al. [24] followed eyes that
underwent combined pars plana vitrectomy and SB using a 5-0 Ethibond suture for the repair of RRD. AL
measurements in the 33 included eyes revealed a significant increase in mean (SD) AL from 25.39 (1.27) mm
preoperatively to 26.54 (1.16) mm postoperatively, with mean (SD) change in AL of 1.15 (0.67) mm over a
mean postoperative follow-up period of more than 15 months [24]. Despite several differences between their
study and ours, using absorbable Vicryl sutures to tighten the band instead of conventional permanent tightening
revealed a significant decrease in AL from the baseline to each time point following the 2-week postoperative
visit, and the final mean AL at the 6-month postoperative visit was 0.98 mm longer than the mean baseline
value, with a significant improvement in functional and refractive outcomes. However, further comparative
longitudinal studies are needed to confirm the advantages of absorbable sutures for band tightening on the long-
term refractive and biometric outcomes of SB in pseudophakic eyes with RRD.

In our study, four patients developed postoperative retinal re-detachment that was treated with pars plana
deep vitrectomy. Although our sample size was small, the anatomical success rate after the first operation was
87%, which is comparable with the results of other studies including those of Hong et al. (90.5%), Wang et al.
(88.8%), Sharma et al. (83.5%), Haritoglou et al. (73.9%), and Ahmadieh et al. (72.2%) [7, 25-28].

To our knowledge, the present study is the first to use an absorbable band-tightening suture for pseudophakic
RRD with promising results. However, it is limited by a small sample size, lack of inclusion of all types of RRD,
and absence of a control group or comparison with the contralateral unoperated eyes. We recommend future
studies using absorbable band-tightening sutures for pseudophakic RRD treated with an encircling band and pars
plana vitrectomy, comparing the outcomes with a those of a control group, and with a longer follow-up period.
Perhaps studies assessing patients’ satisfaction with functional outcomes could provide real-world evidence to
support this surgical approach as a widespread practice.

Using a 6-0 absorbable Vicryl suture to tighten the encircling band can reduce postoperative myopic shift
without adversely affecting anatomical or functional outcomes. Furthermore, this surgical modification did not
increase the risk of postoperative complications. Future comparative studies with larger sample sizes and longer
postoperative follow-up are needed to verify our preliminary results.

Ethical approval: The study was approved by the Ahvaz Jundishapur University of Medical Sciences Ethics
Committee (approval number: IR.AJUMS.REC.1397.490) and was conducted in compliance with the tenets
of the Declaration of Helsinki. The study procedures were explained to all participants, and written informed
consent was obtained from each.
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