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Objective: This study aims to determine whether the supine position is effective for the
management of inferior peripheral breaks after pars plana vitrectomy with gas tamponade.
Methods: A total of 29 patients (29 eyes) with acute rhegmatogenous retinal detachment and
causative peripheral inferior breaks, located between the four o’clock and eight o’clock positions,
underwent pars plana vitrectomy with gas tamponade. These patients maintained a face-up
supine position for at least six hours each day for 14 days postoperatively. The alternate lateral
position was used for the remaining hours, depending on the distribution of the retinal breaks.
Results: The final retinal reattachment rate was 100%, and the visual acuity improvement
rate was 100% postoperatively, with no recurrence during the one-year follow up. No
patients suffered from any sight-threatening complications. Of the 16 patients with preopera-
tively clear lenses, 3 were documented to have a cataract during their three-month post-
operative follow up. Four patients were documented to have increased intraocular pressure,
which was controllable during the early postoperative days.

Conclusion: Postoperative pars plana vitrectomy and gas tamponade in the supine position
is effective for managing primary rhegmatogenous retinal detachment with causative breaks
between the four o’clock and eight o’clock positions.

Keywords: rhegmatogenous retinal detachment, inferior breaks, supine position, pars plana
vitrectomy, gas tamponade

Introduction

Pars plana vitrectomy (PPV) has gained popularity for the treatment of primary
rhegmatogenous retinal detachment (RRD) and offers the possibility of removing
the vitreoretinal traction, performing the complete drainage of subretinal fluid, and
treating retinal breaks. Inferior retinal detachments associated with inferior breaks
continue to present a challenging condition to be managed by PPV,"”’ and PPV
with gas tamponade is generally indicated for retinal breaks that involve the
superior hours of the clock. It has been recognized that strict postoperative prone
positioning is essential for tamponade for inferior breaks. However, it remains
difficult and uncomfortable for many patients to be appropriately positioned after
surgery owing to medical, physical, or social conditions. Another inherent problem
is the difficulty in maintaining a direct tamponade on inferior breaks for at least
eight days of using gases.®
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Recently, more surgeons have focused on determining
how postoperative positions affect the outcomes of PPV in
RRD due to inferior breaks. In a short-term retrospective
study, Ajlan et al reported that patients with uncomplicated
RRD due to inferior breaks who underwent PPV, 360° endo-
laser, 15% C5Fg gas, and limited (24-hour) prone positioning
did not exhibit a statistically significant difference in anato-
mical outcome when compared with one-week postoperative
prone positioning.” Chen et al reported that the primary
retinal reattachment rate of PPV with gas tamponade in an
adjustable postoperative position (alternating upright or lat-
eral recumbent position) was as high as in the traditional
strict face-down position.'® Lin et al confirmed the safety and
efficacy of the adjustable postoperative position after PPV
for RRD under more complicated conditions.'" Shiraki et al
reported that positioning without the use of a strict prone
position did not decrease the success rate of the vitrectomy
performed to treat RRDs, and that the supine or the lateral
position appeared to be associated with a higher reattachment
rate in inferior retinal breaks.'?

The aim of the present prospective study is to deter-
mine whether the supine position is effective for the man-
agement of inferior peripheral breaks after PPV with gas
tamponade.

Materials and Methods
The present prospective study adhered to the tenets of the
Declaration of Helsinki and was approved by the
Institutional Review Board of the Union Hospital
Affiliated to the Tongji Medical College, Huazhong
University of Science and Technology. A total of 29 con-
secutive acute RRD patients (29 eyes), who had peripheral
inferior breaks from January 2014 to January 2016, were
included in the study. Acute RRD was classified as a short
duration of symptoms (<7 days). An inferior break was
defined as a horseshoe tear present between the 4 o’clock
and 8 o’clock positions. Exclusion criteria included pre-
vious retinal detachment surgery or vitrectomy, prolifera-
tive vitreoretinopathy (PVR) of grade C or greater, and
giant retinal tears. The preoperative data collected
included the age, gender, best corrected visual acuity,
location and number of retinal breaks, and retinal detach-
ment field of the patients. All patients underwent a slit-
lamp examination, including biomicroscopy of the cornea;
lens; vitreous; and retina, and indirect ophthalmicroscopy.
In addition, intraocular pressure (IOP) was measured.

All patients underwent PPV immediately upon admission,
and a standard 3-port, 23-gauge transconjunctival PPV was

performed under local anesthesia by one surgeon (Y. Cheng)
using a wide-angle viewing system. After the removal of the
core vitreous, the posterior hyaloid was removed by active
suction using a vitreous cutter. The vitreous traction on all
retinal tears was carefully relieved, followed by peripheral
trimming with 360-degree indentation. A thorough fluid—air
exchange was performed via the most accessible retinal break,
with perfluorocarbon liquids as adjuncts. The breaks were all
treated with endolaser, and indentation was applied on the far
peripheral breaks. A gas—air exchange was then performed
with C;Fg. Postoperatively, all patients were placed in the
face-up supine position with no pillow under the head for at
least six hours each day for 14 days. The alternate lateral
position was used for the remaining hours, depending on the
distribution of the retinal breaks.

Postoperatively, the best corrected visual acuities, ret-
inal statuses, and complications were recorded for all
patients. These patients were followed up and assessed
during their postoperative visits at 1, 7, and 14 days and
at 1, 3, 6, and 12 months.

Results

This technique was employed for 29 patients, 18 males
and 11 females aged 52.4 + 4.2 years old, with RRD and
inferior breaks. The freshly detached retinae showed good
mobility and were level PVR-B or PVR-A. There were 14
patients with one tear, 10 patients with two tears, and 5
patients with three tears. No patients had four or more
tears. Among the 15 patients with multiple tears, there
were 8 patients with tears located in the same quadrant
and 7 patients with tears located in both the temporal
inferior and nasal inferior quadrants. The mean number
of inferior retinal breaks was 1.68 + 0.76 on each eye, and
the average number of quadrants of the retina involved in
the detachment was 1.52 + 0.69. The best corrected visual
acuity varied from counting finger to 80/200. Of these
patients, 11 patients had macular involved detachment,
and 18 patients had macular attachment. The distances of
the breaks from the ora serrata were less than four PDs,
which was confirmed during PPV.

All patients improved postoperatively, and the best
corrected visual acuity varied from counting finger to
120/200, and the primary anatomic success rate was
100%. No recurring retinal detachment was documented
at the 12-month postoperative visits. None of these
patients suffered from any sight-threatening complications,
such as choroidal hemorrhage.
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Of the 16 patients with preoperatively clear lenses, 3
patients were documented to have a cataract during their
three-month postoperative follow-up. In addition, four
patients were documented to have increased IOP during
the early postoperative days (<7 days), which was reduced
to normal by using a combination of topical brimonidine,
bemeprostaglandin, and timolol. We observed an IOP peak
on the third day after vitrectomy, and the elevated IOP was
28-35 mmHg. During the follow-up visit on day 14, the
IOPs were below 15 mmHg, and the topical IOP reducers
were stopped. Subsequently, the IOPs remained normal.

Case Attached

A 45-year male with RRD and causative inferior breaks
underwent PPV with air tamponade. This patient was
photocoagulated on the retinal breaks. However, inferior
retinal detachment still developed (Figure 1). The patient
was placed in the face-up supine position (with no pillow
under the head) or the alternate left recumbent position for
14 days postoperatively. On the 14th day, a small air
bubble still existed in the vitreous cavity, but the retina
remained attached (Figure 2).

Discussion

RRD with inferior breaks has been shown to have worse
results when compared with RRD with superior breaks.
Therefore, this remains a surgical challenge for intraocular
gas tamponade. Goto et al compared the anatomic success
between the repair of an RRD with superior breaks and the
repair of an RRD with inferior breaks by performing

Figure | The inferior retinal detachment with causative inferior breaks and multi-
ple peripheral breaks that have been photocoagulated.

Figure 2 Retinal attachment on the |4th day postoperatively, with a small air
bubble present in the vitreous cavity.

a primary vitrectomy using the same gas. In their study,
the primary attachment rate was 80% for inferior breaks
and 98% for superior breaks." Heimann et al carried out
a retrospective study on 53 patients with RRD, and the
primary attachment rate was 64%, with a 50% re-
detachment rate in the group with inferior breaks.
According to the literature, the primary success rate is
76.9%-93.3%, and the final success rate is 95%—100%.'>"

There are two main reasons for the challenges in PPV
when treating RRD due to inferior breaks. First, is the
difficulty in completely shaving the inferior peripheral
vitreous, especially in phakic eyes. Second, is the diffi-
culty with conventional intraocular tamponade agents that
produce a direct tamponade effect on the inferior breaks."?

To improve the success rate of PPV, different options
have been proposed, such as combining PPV with scleral
buckle; the use of long-acting tamponade, silicone oil, and
heavy silicone oil; and strict positioning during the post-
operative period. Since PPV and gas tamponade can be safely
used to treat RRD with causative inferior breaks, silicone oil
tamponade and the use of heavy silicone oil were excluded
when treating the patients in the present study. In addition,
reports show that severe visual loss occurs after using sili-
cone oil, and the visual loss is associated with a significant
reduction in inner retinal thickness, indicating neuronal cell
loss in the macular area as a possible explanation.'* There is
also a need for a second operation to extract the oil.

A scleral buckle was not used in combination with the
vitrectomy, which is usually used in the presence of inferior
retinal breaks or PVR, since the scleral buckle is more
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technically demanding and has the following associated com-
plications: exposure, refractive change, diplopia, and risk of
anterior segment ischemia.'> Several studies have revealed
that PPV and gas tamponade without a scleral buckle can be
safely used to treat RRD with inferior breaks.'®™'® A small
case series in a study conducted by Tanner et al revealed that
buckling could be avoided in patients with inferior breaks."'®
A study conducted by Sharma et al revealed that acceptable
success rates could be achieved without scleral buckling
when repairing RRD with inferior breaks using PPV and
gas tamponade.'” A study conducted by Wickham et al also
revealed that vitrectomy and gas, without the application of
a scleral buckle, may be used to safely treat inferior break
retinal detachments.'®

The forces of retinal detachment and reattachment were
further described by Machemer in 1984." Tt was shown that
three factors are required to achieve retinal reattachment:
relief of traction, alteration of intraocular currents, and chor-
ioretinal adhesion. All these conditions can be addressed by
using PPV and gas tamponade. Vitrectomy, especially under
a wide-angle viewing system and scleral indentation, can
enhance the peripheral vitreous traction relief. The alteration
of intraocular currents can be achieved using an intraocular
large gas tamponade, especially with good vitreous clear-
ance. The key point to achieve chorioretinal adhesion, in
addition to completing the subretinal fluid drainage and
endolaser diode retinopexy, is to keep the breaks dry,
which can be achieved by maintaining the contact of these
breaks with the gas for enough time postoperatively.

In a pilot study of primary pseudophakic RRD with
inferior breaks repaired with PPV alone, Martinez-Castillo
reported an intravitreal volume of air in the range 90%—60%
at the first 24-hour postoperative visit, and retinal breaks
located between the five o’clock and seven o’clock positions

A B

after the first six hours

postoperatively.>* They also reported that the postoperative

were not tamponade
volume of the tamponade agent in pseudophakic RRD was
reduced with PPV and gas or air tamponade. In addition, they
found that merely 14.4% of patients presented with a vitreous
cavity filled to 90% or more, and that 81.6% of inferior
retinal breaks located between the five o’clock and seven
o’clock positions were not located within the limits of the gas
bubble on the first and third days postoperatively.® In their
study, they emphasized the role of subretinal fluid drainage
and the sealing of the edges of the inferior retinal breaks on
laser retinopexy, thereby reducing the need for the gas bubble
to cover the retinal breaks in the early postoperative period.

According to Machemer,*”

the rationale for using
a tamponade agent is that the surface tension of the tampo-
nade agent permits the absorption of subretinal fluid, which
keeps the retina attached for the first two weeks after laser
retinopexy until a chorioretinal scar develops. The hypoth-
esis was that the patient should be kept in the supine posi-
tion. Therefore, the patients in the present study were placed
in the face-up supine position for at least six hours each day
for 14 days postoperatively, and the alternate lateral position
was used for the remaining hours, depending on the distri-
bution of the retinal breaks. In this position, the inferior
retina breaks can be optimally tamponaded (Figure 3) and
kept dry for a sufficient amount of time postoperatively to
ensure retinal reattachment.

In the present study, all the patients improved post-
operatively, and the primary retinal attachment rate was
100% at the 12-month follow-up. In addition, none of
these patients suffered from serious complications. Of the
16 patients with a clear lens preoperatively, three devel-
oped a cataract three months postoperatively. These
patients later underwent cataract surgery. There was no

Cc

Figure 3 The schematic diagram showing the inferior breaks and the gas tamponade in different positions: (A) rhegmatogenous retinal detachment with causative inferior
breaks. (B) Inferior retinal breaks not tamponaded in the prone position. (C) Inferior retinal breaks optimally tamponaded in the supine position.
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change at the one-year follow up in the lenses of the other
13 patients with preoperatively clear lenses or the 13
patients with initial mild opacity. This requires further
study. Different rates of cataract progression (18.8%—
51.8%) have been reported,”'*
increase in retrolental oxygen levels and the inhibition of

which may be due to the

the diffusion of nutrients impeding lens metabolism.>* The
risk factors include the duration of the exposure of the lens
to gas, the patient’s age, and the magnitude of the vitreous
removal. It has been suggested that patients should avoid
the supine position to decrease the contact between the
lens and the gas. However, similar results were found
when comparing the prone and the supine position.**
Previous studies”> have mentioned that supine positioning
after PPV with gas tamponade is not suitable for phakia
eyes, assuming that a much higher buoyancy in gas tam-
ponaded eyes will lead to the formation of irreversible,
progressive lens opacity. Another concern is pupillary
block glaucoma or gas translocation to the anterior cham-
ber due to fragile zonules of Zinn. However, no such
adverse complications occurred in the current study.

In addition, 4 of the 29 patients (13.7%) suffered from
increased IOP, which was controllable. An increase in IOP
was reported in up to 58.9% of patients after vitrectomy
with expandable gas administration for retinal detachment.
The risk factors included high gas concentrations, advanced
patient age, and concomitant circumferential scleral
buckling.”® The rate of increase in IOP was low, and the
increase occurred in the early days post-vitrectomy. This
was controllable using topical antihypertensive medica-
tions. Although IOP elevation is a common complication
of vitrectomy and gas tamponade that we believe is related
to the expansion of the gas, the IOP returns to normal during
the later follow ups when the gas volume decreases. These
results are supported by earlier studies that showed that, in
the majority of cases, IOP elevation is transient, with the
highest mean values occurring 2—4 h postoperatively and
lasting for up to one week after surgery.

The limitations of this study include the retrospective,
non-randomized design and the relatively small sample
size. It needs to be validated by a larger cohort. Also, it
should be emphasized that careful case selection is needed
for success, including fresh and uncomplicated RRD with
peripheral inferior breaks, the absence of posterior breaks,
and PVR of grade C or greater. Meticulous vitreoretinal
surgical techniques are also needed, including thorough
vitreous clearance and complete fluid drainage, while
avoiding iatrogenic tears.

It could be hypothesized that an area for future study is
developing methods to achieve immediate intraoperative
chorioretinal adhesion around the retinal breaks and to
reduce the time needed for chorioretinal scar formation
after retinopexy, thereby improving surgical results.

In conclusion, PPV and gas tamponade, with patients in
the supine position postoperatively, is effective for mana-
ging primary RRD with causative breaks between the four
o’clock and eight o’clock positions.
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