Journal of Retina 2018;3(2):71-75
https://doi.org/10.21561/jor.2018.3.2.71

ORIGINAL ARTICLE

pISSN 2508-1926
eISSN 2508-3589

공막돌륭술 시 돌륭의 위치 결정을 위한 새로운 공막누르개의 개발
Development of a New Scleral Depressor for Determining the Location of a Buckle
during Scleral Buckling Surgery
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Purpose: To develop and characterize a new scleral depressor that can more accurately determine the location of a scleral buckle.
Methods: A light source was added to the center of the compression area of a sickle-shaped depressor, which was then used in scleral
buckling surgeries. After examining the inner side of the eyeball with an indirect ophthalmoscope, the center of the compressed region
was verified using transillumination. Based on the location of the retinal break, the surgeon implanted the buckle at the compressed region. Six patients were treated with the new depressor.
Results: During surgery, the new depressor accurately located the position of the retinal break on the scleral side. In the first patient,
the center of the break was located at the top of the buckle because the posterior border of the break was not sufficiently protruded;
therefore, intravitreal gas injection was performed after surgery. In the five remaining patients, the center of the buckle was located at the
posterior border of the break. The retinas were well-flattened in all patients.
Conclusions: The new depressor accurately identified the position of retinal break on the scleral side.
Keywords: Retina; Retinal break; Rhegmatogenous retinal detachment; Scleral buckling; Vitreoretinal surgery

Introduction
Retinal detachment occurs when the neurosensory retina
is separated from the retinal pigment epithelium and fluid
accumulates in this space. There are four types of retinal
detachment: exudative (serous), tractional, rhegmatoge-

nous, and combined tractional/rhegmatogenous [1]. Among
these types, rhegmatogenous retinal detachment is the most
common. The three essential factors for occurrence of rhegmatogenous retinal detachment are liquefaction of the vitreous, tractional forces (which produce a retinal break), and a
retinal break [2].
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Surgical treatments for rhegmatogenous retinal detachment, including scleral buckling, trans pars plana vitrectomy,
and pneumatic retinopexy, are commonly used [3]. Scleral
buckling is a surgical technique that pushes the sclera and
choroid to the side of the retina by placing a buckle at the
outside of the sclera to relieve vitreous traction and promote
reattachment of the retina [4].
The causes of surgical failure for scleral buckling include
an inadequate buckle, an incorrect buckle position, undetected breaks, proliferative vitreoretinopathy, choroidal
detachment, and macular holes [5,6]. Among these causes,
buckle malposition is one of the most common reasons for
the failure of scleral buckling, so identification of the buckle
location during surgery is important for anatomical success.
Various factors can induce a buckle malposition, but the
most common cause involves the surgeon incorrectly pressing the retina. When deciding the position for pressing, the
surgeon watches the inner side of the eye and may push at
an incorrect position without recognizing the malposition of
the depressor. In addition, in cases of bullous retinal detachment where the retinal break is raised, placing the buckle is
problematic because of difficulties in identifying the pressed
location [6,7]. This error may result from a difference between the observation site and the surgical site because the
operator applies pressure to the outside of the eyeball while
observing the inside of the eyeball. To reduce malpositioning
of the buckle, we developed a new scleral depressor to accurately locate the buckle through simultaneously observing
the inside of the eyeball while determining the center of the
pressed location.

Figure 1. New scleral depressor. A light source was added to the
center of the compression area of a sickle-shaped depressor that was
similar to other existing depressors, and the depressor was used in
scleral buckling surgery.
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Materials and Methods
The results for six eyes from six patients who were treated
by the same retinal specialist from July of 2015 to January of
2017 were analyzed. There were two females and four males,
and all patients underwent scleral buckling for rhegmatogenous retinal detachment of phakic eyes.
The new depressor used in this study had a sickle shape
similar to other scleral depressors but included a light source
attached to the center of the compression position so that
there was transillumination of the inner side when the surgeon pressed the device against the sclera (Fig. 1). At the end
of the scleral depressor, which was 0.46 mm in diameter, the
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Figure 2. Intraoperative photographs taken during surgeries using
an conventional scleral depressor (A) and the new scleral depressor
(B). During the surgery with the conventional scleral depressor (A),
the posterior border of the retinal break was located at the protruded position when the depressor pressed the sclera. In the scleral
buckling surgery with the new depressor (B), the location of the
retinal break can be identified more accurately by transilluminating
the sclera. The position of the buckle can then be determined with
the device by aligning the top of the buckle with the midpoint of
the posterior boundary of the retinal break. Video clips are also available (conventional scleral depressor: https://www.youtube.com/
watch?v=vubj3wZ75Cw; new scleral depressor: https://www.youtube.com/watch?v=pHHn7Y5pMRk).
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fiber optic light was extended to the end of the metal tube resulting in a blunt end. The illumination system used a xenon
light source system (Alcon, Fort Worth, Tx, USA).
All surgeries followed the general procedure for scleral
buckling. This study complied with the guidelines of the
Helsinki Declaration.

Results
We compared an existing scleral depressor with the new depressor using scleral buckling surgery for rhegmatogenous
retinal detachment. During the scleral buckling surgery using the existing scleral depressor, the posterior border of the
retinal break was located at the protruded position when the
depressor was pressed onto the sclera (Fig. 2A, video clip:
https://www.youtube.com/watch?v=vubj3wZ75Cw). In the
scleral buckling surgery using the new sickle-shaped depressor, the location of the retinal break was identified more accurately by transilluminating the sclera (Fig. 2B, video clip:
https://www.youtube.com/watch?v=pHHn7Y5pMRk). The
position of the buckle was then determined by aligning the
top of the buckle with the midpoint of the posterior boundary
of the retinal break.
In the first patient treated with the new depressor, the
fishmouth phenomenon was present and intravitreal gas
injection was used. In the five other patients, the center of
the buckle was located at the posterior border of the retinal
break. The retinas were flattened in all six patients (Fig. 3).

Figure 3. Post-operative, wide-field, fundus photograph of a patient
who was successfully treated using the new depressor during scleral
buckling surgery.
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Discussion
The annual incidence of rhegmatogenous retinal detachment
has been reported as 10.5 per 100,000 in the general population [8]. Scleral buckling, trans pars plana vitrectomy,
and pneumatic retinopexy are commonly used to treat rhegmatogenous retinal detachment, and pneumatic retinopexy
and scleral buckling surgery are the most popular surgical
methods in localized cases [3]. Among these methods, scleral buckling, introduced by Charles L. Schepens in 1951 [9],
is up to 90% effective in retinal reattachment.
Many previous reports, including retrospective, prospective and meta-analyses, have compared scleral buckling and
vitrectomy, as well as simultaneous operations with both of
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Figure 4. Pre-operative (A) and post-operative (B) wide-field fundus
photographs of the first patient who was treated using the new depressor. The retina was reattached after an intravitreal gas injection,
which was needed due to the occurrence of the fishmouth phenomenon (arrowhead) after the first surgery. The retinal break was
located at the midpoint of the buckle.
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these, and reported that there was no significant difference in
single-surgery success rates (%) among the various methods
[2,3,10-20].
Scleral buckling is most useful in phakic eyes and has the
advantages of a lower risk of endophthalmitis, iatrogenic
breaks [21-25], and cataracts [3,26,27]. Surgical options for
scleral buckling could be expanded if the surgical procedure
was easier and the surgical time was shortened, which are
possible using the novel depressor. Scleral buckling surgery
can fail if the shape or size of the buckle is inadequate, if
the buckle is located in the wrong position, or if there is
proliferative vitreoretinopathy, a chorioretinal detachment,
a macular hole, or a previously unknown retinal break [5,6].
Additionally, buckle malposition is a common reason for
failure in scleral buckling surgery and can occur if the retina
is pressed inappropriately.
The most common difficulty in scleral buckling surgery
occurs when the surgeon presses the outer wall of the eyeball
but observes the inner side of the eyeball. Because there may
be a discrepancy between the surgical site and the surgeon’s
view of the site, we developed a device that renders it possible to view and operate on the same site. The surgeon can
then locate a buckle in an adequate position by determining
the location of the retinal break on the scleral side by transilluminating the outside of the sclera using the new depressor;
this allows the surgeon to reconcile the inside and outside of
the eyeball.
If a break occurs up to the midpoint of a buckle, the fishmouth phenomenon can occur [28]. This occurred when
using the new device on the first patient in this study so
intravitreal gas was injected after the surgery (Fig. 4), and
the retina remained flat. In that case, the scleral marking
made by the new depressor was located more anteriorly than
the marking made using the existing device. This is likely
because the new device marks the exact position of retinal
break in contrast with the existing device, which only shows
the post-operative features of the scleral buckle. Therefore,
after this surgery, the position of the buckle was more accurately determined by taking those discrepancies into account. In the case of this first operation using the new scleral
depressor, it may have been helpful to confirm the location
and to predict the postoperative features using the conventional scleral depressor.
In the five other patients, the center of the buckle was
located at the posterior border of the retinal break. The ret-
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inas were well-flattened in all six patients, and it was easy
to identify the scleral side of the lesion on the inner side of
the eyeball using the new scleral depressor device. The new
depressor was therefore effective in determining the location of the retinal break on the side of the sclera, and use of
this device may reduce the failure rate of scleral buckling
surgery. Furthermore, the device could assist new surgeons
in overcoming the difficulty associated with locating retinal
breaks.
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