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Abstract

Purpose To describe the long-term surgical
outcomes of four patients treated for retinal
detachment using Seprafilm as a novel
technique.
Methods Retinal breaks in four eyes were
covered with Seprafilm using a transvitreal
approach after cataract surgery, pars plana
vitrectomy, fluid-air exchange, and laser
photocoagulation. Neither long-standing gas
nor silicone oil was used. The patients were
not instructed to maintain a specific head
positioning postoperatively.
Results Successful retinal reattachment was
achieved with a single surgery in all four eyes,
and none developed proliferative
vitreoretinopathy. The mean best-corrected
visual acuity preoperatively and 9 years
postoperatively were 20/97 and 20/33,
respectively. The intraocular pressure increased
several days postoperatively that lasted no
longer than 2 weeks. Visual field defects either
in the inferonasal or inferotemporal quadrant
were detected postoperatively. The mean
electroretinogram a- and b-wave amplitude
ratios of the operated eyes to the fellow
eyes were 0.68 and 0.64 preoperatively and
0.87 and 0.92 postoperatively, respectively.
The mean corneal endothelial cell density
was 2365 cells/mm2 preoperatively and
2592 cells/mm2 postoperatively.
Conclusion Covering retinal breaks with
Seprafilm may promote retinal reattachment
without gas tamponade and postoperative
head positioning. The visual outcomes 9 years
postoperatively showed no apparent adverse
effects of intraocular application of Seprafilm.
Eye (2017) 31, 776–780; doi:10.1038/eye.2016.329;
published online 27 January 2017

Introduction

Rhegmatogenous retinal detachments (RRDs)
continue to be important causes of visual loss

and blindness. Although recent vitreoretinal
surgeries have high success rates with visual
recovery, proliferative vitreoretinopathy (PVR)
remains a major reason for surgical failure.1 The
pathogenesis of PVR is associated with
breakdown of the blood–retinal barrier and
intravitreal dispersion of proliferating retinal
pigment epithelial cells.2 Therefore, it appears
reasonable to assume that we can prevent PVR
by covering the bare retinal breaks with a
biocompatible film that blocks intravitreal
cellular migration.3 Furthermore, gas
tamponade and postoperative head positioning
may not be required if retinal breaks can be
covered by a biocompatible film.3

Seprafilm Adhesion Barrier (Sanofi,
Bridgewater, NJ, USA), a bioresorbable
translucent membrane comprising sodium
hyaluronate and carboxymethylcellulose, was
developed to prevent adhesions after abdominal
and pelvic surgeries.4,5 In vitro, Seprafilm
adhered well to the retina and was impermeable
to water.6 When Seprafilm was applied to patch
the retinal breaks in an animal model, retinal
reattachment occurred without a toxic or
inflammatory reaction as assessed by retinal
histology and electroretinography.7 The purpose
of the current study was to determine whether
we could cover retinal breaks with Seprafilm
and to confirm long-term safety of intraocular
Seprafilm application in humans.

Subjects and methods

This prospective study was performed at the
Department of Ophthalmology of Kurume
University Hospital, Japan. Four patients with a
RRD underwent pars plana vitrectomy (PPV)
and the retinal breaks were covered with
Seprafilm between February 2006 and April
2006. Only retinal tears that could be covered
with 5 × 2 mm sheets of Seprafilm were included
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in the study. The institutional review board approved the
study. All patients were informed about PPV performed
with or without Seprafilm to repair the retinal
detachments, and all patients provided written informed
consent to proceed with application of Seprafilm.
Surgery was performed under local anesthesia.

Phacoemulsification and intraocular lens implantation
was performed on all the four phakic eyes to avoid
cataract progression. After 20 gauge vitrectomy and
fluid–air exchange, the subretinal fluid was removed
using a backflush needle to reattach the retina, and the
retinal breaks were treated with endophotocoagulation.
A 5× 2 mm sheet of Seprafilm was delivered into the eye
through one of the sclerotomy sites that was expanded to
3 mm wide, and Seprafilm was placed over the retinal
breaks using intraocular forceps (see Supplementary
Video 1, Supplementary Information). The tip of an
intraocular lens injector was cut off and the tip then was
used to deliver the Seprafilm into the eye. Neither long-
standing gas nor silicone oil was used. The patients were
not instructed to take a specific head positioning
postoperatively.
Besides the immediate postoperative periods, patients

were examined preoperatively and 1, 3, and 6 months
postoperatively. All four patients were further evaluated
9 years postoperatively. The preoperative and
postoperative evaluations included measurement of the
best-corrected visual acuity (BCVA) and intraocular

pressure (IOP), slit-lamp biomicroscopy, dilated fundus
examination, corneal endothelial specular microscopy,
fundus photography, optical coherence tomography,
electroretinography, and Goldmann visual-field
examination. The electroretinogram (ERG) amplitudes of
the maximal responses were measured after a minimal
30-min period of dark adaptation. The BCVA values were
converted to the logarithm of the minimum angle of
resolution visual acuities to calculate the mean BCVA
values.

Results

Tables 1 and 2 show the clinical preoperative and
postoperative data from the four patients. Figure 1
illustrates case 3 in which a 42-year-old male was treated
for a RRD and Seprafilm was applied. On the first
postoperative day, the Seprafilm was barely visible on
fundus examination and ~ 60–70% of the vitreous cavity
was filled with air. The air was gone completely in a mean
of 9.5 days. The Seprafilm was undetectable with a
fundus examination 2 weeks postoperatively. Additional
procedures performed during the 9 years postoperatively
included laser photocoagulation in one eye (case 1) and
posterior capsulotomy in two eyes (cases 1 and 4).
The retina remained reattached 1, 3, and 6 months and

9 years postoperatively in all eyes. During the follow-up
period, a thin epiretinal membrane (case 1) and macular

Table 1 Clinical characteristics of rhegmatogenous retinal detachments

Case Age
(years)

Gender Eye AL
(mm)

Spherical
equivalent
(diopters)

Lens
status

Symptom
duration

Macula Detached
retinal

quadrants

Status of
retinal

detachment

Break
type

Numbers
of breaks

Size of breaks Break
position

(clock hours)

1 68 M L 22.9 0.0 Phakic 8 Days On 1 Bullous Hole 1 o1 Clock hour 7 : 00
2 32 F L 23.6 − 5.25 Phakic 2 Months Off 2 Shallow Holes 2 o1 Clock hour 5 : 00
3 42 M L 26.8 − 7.0 Phakic 10 Days Off 2 Bullous Tear 1 o1 Clock hour 3 : 30
4 55 F L 25.4 −6.0 Phakic 7 Days Off 1 Bullous Tear 1 o1 Clock hour 1 : 00

Abbreviations: AL, axial length; F, female; L, left; M, male.

Table 2 Follow-up data

Case BCVA IOP a-Wave ratio b-Wave ratio CECD

Pre 1 Mon
post

3 Mon
post

6 Mon
post

9 Yr
post

Pre 1 Mon
post

3 Mon
post

6 Mon
post

9 Yr
post

Pre 9 Yr
post

Pre 9 Yr
post

Pre 9 Yr
post

1 20/22 20/40 20/29 20/29 20/20 18 21 20 17 17 0.55 0.74 0.42 0.77 2016 1916
2 20/222 20/286 20/222 20/222 20/133 14 11 9 13 11 0.71 0.82 0.78 0.84 2695 3676
3 20/133 20/40 20/22 20/22 20/22 16 18 16 15 19 0.99 0.91 1.05 0.93 2232 2451
4 20/133 20/29 20/29 20/22 20/20 16 14 13 16 19 0.46 1.02 0.32 1.13 2518 2326
Mean 20/97 20/60 20/45 20/42 20/33 16 16 15 15 17 0.68 0.87 0.64 0.92 2365 2592

a-Wave ratio, electroretinogram a-wave amplitude ratio of operated eye to fellow eye; BCVA, best-corrected visual acuity; b-Wave ratio, electroretinogram
b-wave amplitude ratio of operated eye to fellow eye; CECD, corneal endothelial cell density (cells/mm2); IOP, intraocular pressure (mm Hg); Mon, month;
post, postoperative; pre, preoperative; Yr, year.
The BCVA values were converted to the logarithm of the minimum angle of resolution visual acuities to calculate the mean BCVA values.
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atrophy (case 2) were observed, both of which were
present preoperatively.
The mean preoperative BCVA was 20/97 (range,

20/222–20/22); one eye had a BCVA of 20/40 or better.
The mean postoperative BCVA 1, 3, and 6 months and 9
years postoperatively were 20/60 (range, 20/286-20/29),

20/45 (range, 20/222-20/22), 20/42 (range, 20/222-
20/22), and 20/33 (range, 20/133-20/20), respectively. At
the final visit, three eyes had a BCVA of 20/40 or better.
All eyes had a transient IOP elevation several days

postoperatively. Cases 1, 2, and 3 had a postoperative IOP
higher than 40 mm Hg, and all four eyes were managed
with antiglaucoma medications. The IOP spikes lasted no
longer than 2 weeks and no eye required surgery to
control the IOP. We observed mild postoperative
intraocular inflammation, which typically follows cataract
surgery and vitrectomy.
Goldmann visual field examinations performed 9 years

postoperatively showed visual field defects that did not
correspond to the locations of the detached retinas in all
four eyes. These included an inferonasal defect in two
eyes (cases 1 and 2), an inferotemporal defect in two eyes
(cases 3 and 4), and a mild concentric constriction in one
eye (case 1).
The ERG a- and b-wave amplitudes of the operated

eyes were calculated as relative ratios to those of the
fellow eyes. The mean a-wave amplitude ratio of the
operated eyes to the fellow eyes was 0.68 preoperatively
and 0.87 9 years postoperatively. The mean b-wave
amplitude ratio of the operated eyes to the fellow eyes
was 0.64 preoperatively and 0.92 9 years postoperatively.
Specular microscopy showed that the mean corneal

endothelial cell density was 2365 cells/mm2

preoperatively and 2592 cells/mm2 9 years
postoperatively.

Discussion

In this case series, we could cover the retinal breaks with
Seprafilm in four eyes with a RRD. Successful retinal
reattachment and substantial visual recovery were
achieved with a single surgery in all four eyes. There were
no immediate or late adverse events, and no eyes
developed PVR postoperatively. Electroretinography and
specular microscopy showed no apparent evidence of
toxicity of Seprafilm 9 years postoperatively.
The three major methods currently used to reattach the

retina are PPV, scleral buckling, and pneumatic
retinopexy.8 In these vitreoretinal surgeries, retinal breaks
are surrounded by application of cryopexy or laser
photocoagulation. Regardless of the methods, the retinal
breaks are not actually closed. The passage of intravitreal
fluid through the retinal breaks into the subretinal space
can be prevented permanently when scars form around
the retinal breaks; however, the exposed retinal pigment
epithelium within the retinal breaks may permit
intravitreal migration of retinal pigment epithelial cells.
Although Seprafilm was absorbed completely after a
certain period of time, Seprafilm might act as a temporal

Figure 1 Fundus photographs, optical coherence tomography
images, and Goldmann perimetry results from case 3. Fundus
photographs of the left eye preoperatively (a) and 9 years
postoperatively (b). Horizontal optical coherence tomography
images of the left eye through the macula preoperatively (c) and 9
years postoperatively (d). Results of Goldmann perimetry of the
left eye preoperatively (e) and 9 years postoperatively (f).
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barrier that covers retinal breaks until scars form around
the retinal breaks.
One of the disadvantages of repairing RRDs with PPV

and gas tamponade is the need for postoperative head
positioning. In addition, intraocular gas tamponade
cannot directly support inferior retinal breaks without
strict prone positioning postoperatively.9 Seprafilm may
obviate the need for this postoperative head positioning,
which is often difficult and uncomfortable for patients. In
the current case series, two of the four eyes (cases 1 and 2)
had a RRD with inferior retinal breaks. We delivered
Seprafilm into the eye after fluid–air exchange because the
adhesive strength of Seprafilm decreases when it is wet.
Although air was used as an internal tamponade, the
patients were not instructed to maintain a prone position
postoperatively. Covering the retinal breaks with
Seprafilm kept the retina in place until laser scars
developed.
One technical difficulty was achieving safe and

effective delivery of the Seprafilm sheet into the eye. It
took time to apply Seprafilm over the retinal breaks after
fluid–air exchange in the first two operated eyes;
however, the surgeon became more adept at delivering
the Seprafilm sheet with experience. We think that the
decreased fundus visibility during Seprafilm insertion can
be now overcome if we use a wide-angle viewing system
and chandelier illumination, which provides an excellent
view of the peripheral retinal breaks even after fluid–air
exchange.10 In the current case series, we delivered a
5× 2 mm sheet of Seprafilm through a 3 mm sclerotomy
site. However, we need to develop a more efficient system
for intraocular delivery of larger sheets of Seprafilm from
smaller sclerotomy sites for 23, 25, or 27 gauge vitrectomy
currently the worldwide standard.
The most common postoperative complication in the

current series was ocular hypertension. All four eyes had
transient IOP elevations several days postoperatively,
which returned to normal within 2 weeks after onset.
Although the exact mechanisms by which Seprafilm
causes transient ocular hypertension are unclear,
increased resistance to the flow of aqueous humor may
occur in the trabecular meshwork as reported for ocular
hypertension related to viscoelastic substances.11

We detected visual field defects either in the inferonasal
or inferotemporal quadrant that did not correspond to the
area of the RRDs. The visual field defects were more
prominent in the first two operated eyes, in which it took
longer to deliver the Seprafilm after fluid–air exchange.
We speculated that these visual field defects were most
likely due to mechanical or drying damage to the retina or
optic nerve during the prolonged insertion procedures
under air.12,13 As we did not observe any relationship
between the location of Seprafilm placed and the visual
field defects, we believe that this complication likely was

secondary to mechanical insults related to the surgeries
rather than the effects of the Seprafilm itself.
Biocompatible tissue adhesives have been tested

previously to treat retinal detachments but were
abandoned because of insufficient clinical efficacy or
complications.14–18 For example, cyanoacrylate forms a
hard mass rather than a thin sheet, which makes it
inadequate for covering retinal breaks along with some
toxicity. Furthermore, the long-term safety and visual
outcomes of the tissue adhesives have not been
investigated. In the current case series, all four patients
were further evaluated to determine the long-term safety
of Seprafilm. Seprafilm seems to be an appropriate
material to patch retinal breaks as the visual outcomes
obtained 9 years postoperatively showed no apparent
adverse effects of intraocular application of the material.
The limitations of this study included the small sample

size and lack of a control group. Therefore, we could not
determine whether the anatomic success of the RRDs
including the possible prevention of PVR was due to
Seprafilm, and further studies are needed to validate
the results. Although the outcome measures were
predetermined and the data were gathered prospectively
up to 6 months postoperatively, the evaluation of the
long-term safety performed 9 years postoperatively were
retrospective. Nevertheless, this study showed that
covering retinal breaks with Seprafilm may promote
retinal reattachment without gas tamponade and
postoperative head positioning. In addition, the visual
outcomes 9 years postoperatively showed no apparent
adverse effects of intraocular application of Seprafilm.
This study provided the basis for further clinical studies
of retinal patching surgery in patients with RRDs.

Summary

What was known before
K Seprafilm adheres well to the retina in vitro. Seprafilm

promotes retinal reattachment in an animal model of
retinal detachment.

What this study adds
K Seprafilm may promote retinal reattachment without gas

tamponade and postoperative head positioning in
humans. The visual outcomes 9 years postoperatively
showed no apparent adverse effects of intraocular
application of Seprafilm.
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