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ABSTRACT

Purpose: To determine changes in axial length and corneal astigmatism caused by scleral buckling in patients of
uncomplicated retinal detachment undergoing scleral buckling procedure.

Study Design: Quasi-experimental design.

Place and Duration of Study: Peshawar Medical College and Allied hospitals, Pakistan from December, 2020
to May, 2021.

Methods: This study included60 patients of uncomplicated rhegmatogenous retinal detachment, recruited
through consecutive sampling technique and managed with primary scleral buckling. After a detailed history and
complete examination including A-scan and Keratometric readings, patients underwent scleral buckling
procedure. Changes in axial length and corneal curvatures were measured at 6 months follow up. Quantitative
analysis was done using paired T test.

Results: Mean age of the sample was 41.95+13.67 years. The sample consisted of 42 males and 18 females.
Encircling Band was used in 46 patients, segmental circumferential tire was used in 58 patients in one or more
guadrants depending on the extent of the retinal detachment. Two patients underwent additional surgeries. The
pre-operative mean axial length (AL) was 23.44+1.51 mm and post-operative AL at 6 months was 24.25+1.61mm
(p <0.05). The pre-operative and post-operative astigmatism were 1.08+0.43 and 1.75+0.33 diopter respectively
(p <0.05).

Conclusion: Scleral buckling led to a significant increase in axial length and astigmatism over a 6-month period.
These changes suggest that scleral buckling can alter the optical properties of the eye, potentially affecting visual
acuity and requiring careful consideration of these factors in post-operative management.
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INTRODUCTION

Scleral buckling (SB) is a conventional surgical
procedure for management of rhegmatogenous retinal

treatment for the management of uncomplicated RRDs
even after the advent of modern machines and internal
tamponade techniques with a success rate from 82% to
92%.%® Another reason for choosing this treatment
option is that, besides being effective and safe, it
addresses the lack of modern facilities, equipment, and
specialized training required for performing pars plana
vitrectomy in developing countries.*

Different buckling materials are being used to
provide external tamponade and the surgical procedure
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may vary in several aspects, including the extent of
indentation, the size and thickness of the buckle, as
well as the type, location, and positioning of the
buckling material.®> The external pressure applied with
the help of external band or tire results in a change in
the geometry and certain clinically important
parameters of the eye ball such as astigmatism due to
variation in corneal curvatures, corneal thickness and
AL.57 These changes are secondary to the surgically
induced change in the ocular or scleral rigidity which
is influenced by the material and type of the buckle
used, the buckling technique, positioning of the
buckle, episcleral area covered, type and tension of
sutures, ethnicity and refractive state of the eye.®
Ocular optics and physiology is also greatly influenced
by age related biochemical processes which also alter
the ocular tissue matrix resulting in a change in the
thickness and elasticity of the cornea as well as scleral
compliance and rigidity.® These changes can also have
effects on the final outcomes of the SB procedure.

This study is aimed to assess the changes in axial
length and astigmatic changes occurring with scleral
buckling in our patients treated at a tertiary care
hospital of Peshawar.

METHODS

This quasi-experimental study involved 60 patients of
RRD recruited through consecutive sampling
technique. Patients of age 16-60 years with RRD and
PVR A or B intended to be managed with primary
scleral buckling were included in this study. Patients
with complicated RRD and other ocular diseases
(uveitis, vascular occlusions, choroidal detachment,
macular degeneration, vitreous hemorrhage, cataract,
anterior proliferative vitreoretinopathy, glaucoma,
maculopathy, other preexisting corneal and retinal
diseases) were excluded. Change in axial length was
measured by an A-scan machine; a difference of one
or more than one millimeter between the pre-op and
post-op axial lengths was considered as changed due
to scleral buckling. Change of one or more than one
diopter power along the two meridians of the cornea
was considered changed due to scleral buckling.

The sample size was calculated using the WHO

Software with the following assumptions; mean axial
length of 23.47+2.31mm before surgery and mean
axial length of 25.25+2.07 mm at 04 months after
surgery.®Letter of ethical approval was received from
research board of Peshawar Medical College
(Prime/IRB/2020-261).

A detailed history was taken from the all patients
regarding previous ocular diseases, ocular surgeries
and a slit lamp examination was performed, axial
length was measured with A-scan instrument (Nidek
4000, US) and Keratometric readings measured with
Keratometer (Topcon kr-8800), pre-operatively and
later upon subsequent follow ups.SB was performed
by a single surgeon in all the patients under local
anesthesia/general anesthesia. After localization of
retinal breaks, drainage of subretinal fluid (SRF) and
cryotherapy was performed. Circumferential band was
applied in all the patients and segmental tire was used
in some of the patients (Style 240/ style 276 Labtician
Ophthalmics, Inc., Oakville, Canada). Four 5/0
ethibond (3/8 spatulated needle) scleral sutures were
applied in all four quadrants and 2 scleral sutures were
applied over the segmental tire 3 mm wider than the
width of the buckle to maintain the optimum adequate
scleral indentation over the area of the break. Data
analysis was performed by SPSS version 22.0.
Categorical variables like gender are described as
frequencies and percentages. Quantitative variables
like axial length and Keratometric readings before and
after the surgery were described in terms of mean +
SD. To compare axial length and keratometry readings
before and after surgery, paired T test was used at 5%
level of significance.

RESULTS

The study comprised of60 patients (42 male patients
and 18 female patients). Mean age was 41.95+13.67
years. Band was used in 46 patients; segmental
circumferential tire was used in 58 patients in one or
more quadrants depending on the extent of the retinal
detachment. Two patients underwent additional
surgeries. Tablel shows pre-operative and post-
operative variables.

Tablel: Pre-operative and post-operative axial length and astigmatism.

SIN Parameters Pre-operative (Mean + SD) Post-operative at 06 Months (Mean * SD) P-value
1. AL (mm) 2344 £151 2425 +1.61 p<0.05
2. SIA (D) 1.08+0.43 1.75+0.33 p<0.05

AL: Axial length, SIA: Surgically induced astigmatism, D: Diopters
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DISCUSSION

Antero-posterior axial length was found to be
increased and a myopic shift was evident in our
analysis at 06 months follow up. Similar increase in
axial length of the eyeball has been reported by
various studies.! Increase in axial length occurs
secondary to the lengthening of the eye ball due to
tight circumferential encircling band around the
eyeball making it more elongated. However, a hard
silicone explant or an encircling band with tight
mattress sutures invaginated the sclera to such an
extent that it causes shortening of the eye ball is also
reported rather than an increase in the axial length.?23
Decrease in axial length in SB patients is a rare
manifestation, if care is taken and the appropriate
suturing technique is used, the antero-posterior
increase in AL predominates the invagination. We did
not find decrease of AL in our study in any case. The
change in axial length may be influenced by the
suturing technique, choice of buckle, its configuration
and location.

In this particular study, significant change in
corneal astigmatism was noted at 6 months. Surgically
induced astigmatism after SB surgery has been
reported by previous studies as well .23 If astigmatism
induced by the buckling material is very high, it is
difficult to overcome by glasses or simple contact
lenses.® The ocular rigidity coefficient and age-related
stiffening of cornea leads to an increase in Young’s
modulus and cohesive tensile strength.® These factors
may lead to a more pronounced change in the corneal
curvatures after surgery.’

SIA after SB surgery depends on various factors.
The amount of tension being rendered by the sutures,
the buckling material and the location and height of
the buckle. Radial buckles are known to cause more
astigmatism than the circumferential ones which may
prevail for years or unless the radial buckles are
removed.'® Compared to sponge material, hard silicone
buckles tend to cause more astigmatism. Even if the
retina has been attached successfully, SIA limits the
optical properties of the eye to form similar images
and thus fusion of the images formed by both the eyes
does not occur at the higher centers.'®2° Hence it is
important to keep in mind the amount of SIA produced
by different buckling materials and the suturing
technique which can help to minimize it. Post-
operatively if the SIA is very high, the surgeon can

Limitations of this study include a relatively small

sample of 60 patients, which may limit the
generalizability of the findings to a broader
population.  Additionally, the sample consisted

primarily of male patients (42 out of 60), which may
not fully represent the gender distribution in the
general population. The follow-up period was limited
to 6 months. Longer-term effects of scleral buckling
on axial length and corneal astigmatism were not
assessed, which may provide a more comprehensive
understanding of the procedure’s impact over time.
The study employed a quasi-experimental design
without a control group. The study used only A-scan
and Keratometric readings for assessing changes in
axial length and corneal curvature. Additional imaging
techniques, such as optical coherence tomography
(OCT), might provide a more detailed analysis of the
changes in eye structure. These limitations should be
considered when designing future research in this area.

CONCLUSION

Scleral buckling led to a significant increase in axial
length and astigmatism over a 6-month period. These
changes suggest that scleral buckling can alter the
optical properties of the eye, potentially affecting
visual acuity and requiring careful consideration of
these factors in post-operative management.
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