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Purpose: The aim of this study was to evaluate the clinical outcomes of management of
recurrent pterygium with severe symblepharon using mitomycin C, double amniotic mem-
brane transplantation, cryopreserved limbal allograft, and a conjunctival flap.

Patients and Methods: This retrospective case series included 10 eyes of 10 patients with
recurrent pterygium with severe symblepharon. Eight patients have diplopia in primary gaze.
All patients underwent pterygium excision, application of mitomycin C (MMC), double
amniotic membrane transplantation (AMT), cryopreserved limbal allograft (CLA) transplan-
tation, and placement of a conjunctival flap. Outcome measures were visual acuity, astigma-
tism, and recurrence. Recurrence was defined as the presence of fibrovascular proliferative
tissue crossing the limbus.

Results: The patients’ mean age was 73.8 years. The mean follow-up period was 3.0 years.
The mean preoperative and postoperative best-corrected visual acuities (logMAR conver-
sion) were 0.43 and 0.30, respectively. The mean preoperative and postoperative astigmatism
were —3.89 diopters and —1.54 diopters, respectively, and there was a significant difference.
No recurrence occurred in any of the eyes. Symblepharon was released in all eyes. Diplopia
in primary gaze was resolved in all eyes.

Conclusion: Management of recurrent pterygium with severe symblepharon using MMC,
double AMT, CLA, and a conjunctival flap was an effective treatment.
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Introduction

Recurrent pterygia can cause symblepharon, and in some cases symblepharon may
become severe. There have been several reports on recurrent pterygium with
symblepharon,'” but there have been few reports on recurrent pterygium with
severe symblepharon.'” Severe symblepharon causes conjunctival fornix
shortening,! fornix obliteration,® and ocular motility restriction.” Patients with
severe symblepharon suffer from diplopia due to ocular motility restriction. Our
previous report demonstrated that pterygium surgery using mitomycin C (MMC),
double amniotic membrane transplantation (AMT), and a large conjunctival flap
was effective in treating recurrent pterygium with mild symblepharon.” However,
the surgical procedure did not achieve satisfactory results for recurrent pterygium
with severe symblepharon. We considered cryopreserved limbal allograft (CLA)
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can act as a strong barrier to a subconjunctival fibrovas-
cular proliferative tissue, and modified the procedure with
CLA for recurrent pterygium with severe symblepharon.
We report the clinical outcomes of management of
recurrent pterygium with severe symblepharon using
MMC, double AMT, CLA, and a conjunctival flap.

Patients and Methods

The Kurume University institutional review board
approved this study. The board waived the requirement
for patient consent to review their medical records because
identifiable private information was not included and con-
fidentiality of patient data was ensured in this study.
A written informed consent was obtained from the patients
in the case report to have the case details and accompany-
ing images published.

This study consisted of 10 eyes of 10 patients (6 men
and 4 women) with recurrent pterygia with severe sym-
blepharon. Eight of 10 pterygia were large, crossing
a point midway between the limbus and the pupillary
margin, and 6 of those pterygia encroached on the pupil-
lary axis. Fornix obliteration and ocular motility restriction
were seen in all patients. Eight patients had diplopia in
primary gaze and the presence of preoperative diplopia
was unknown in the other two patients due to suppression
of vision. The pterygium surgery was performed at

Kurume University Hospital from July 2012 to July 2018.

Amniotic Membrane Preparation

The details of amniotic membrane preparation were
described previously.” In brief, placenta was obtained
from healthy mothers and amniotic membrane was peeled
off from the chorion, thoroughly washed, and cut into
pieces. Each piece of amniotic membrane was placed in
a plastic container and preserved at —80°C.

Surgical Procedure

One surgeon (Y.M.) performed all of the surgical proce-
dures after written informed consent was obtained from
each patient before the surgical procedure. All patients
received topical anesthesia using 4% lidocaine eye drops
(Xylocaine, AstraZeneca K.K., Osaka, Japan). Sub-
Tenon’s anesthesia with 2% lidocaine was used when the
patient experienced pain. Blunt dissection was used to
remove the pterygium head from the cornea, the epithe-
lium of the pterygium body from the subconjunctival
fibrous tissue, and then the subconjunctival fibrous tissue
from the sclera. Removal of the subconjunctival fibrous

tissue was extensive, leading to symblepharon lysis,
and many pieces of sponge (BEMSHEETS® No.l,
KAWAMOTO CORPORATION, Osaka, Japan) soaked
in 0.04% MMC were then applied to the adjacent subcon-
junctival fibrous tissue for 3 minutes. After removing the
sponge material, the areas were thoroughly irrigated with
200 to 800 mL of balanced salt solution. The CLA was
trimmed and placed on the bare limbus and sclera with
10-0 nylon sutures. Patients were asked to look in the
opposite direction to the pterygium excision site to fully
expose the bare sclera. Amniotic membrane was placed
over the bare sclera to reach the fornix, and the sclera of
CLA with the epithelial side up. The amniotic membrane
was sutured to the sclera with interrupted 9-0 Vicryl
sutures. Patients were again asked to look in the opposite
direction to the pterygium excision site to calculate the
size of the defect covered by amniotic membrane and to
determine the size of conjunctival flap. A conjunctival
epithelium (pedicle) flap from the superior area, excluding
the limbal area (1-2 mm), was rotated, positioned, and
secured on the amniotic membrane with 9-0 Vicryl
sutures. The conjunctival flap was large enough to cover
the entire amniotic membrane as far as possible. Another
amniotic membrane was placed on the ocular surface with
100 nylon sutures with the epithelial side down.
This second application of amniotic membrane was to
cover the conjunctival defect and corneal defect. When
the recessed conjunctival edge was not reached to the
fornix, one anchoring suture per quadrant was used to
secure the recessed conjunctival edge to the skin with
a bolster with 4-0 nylon.® A subconjunctival injection of
dexamethasone (Rinderon, Shionogi & Co., Ltd., Osaka,
Japan) and gentamicin (Gentacin, MSD K.K., Tokyo,
Japan) was given at the inferior temporal fornix, and
a therapeutic contact lens was placed over the amniotic
membrane. Figures 1 and 2 show the surgical procedure.
The amniotic membrane on the ocular surface was left
in place at least 7 days after the surgery. The therapeutic
contact lens was left on the cornea for about 1 month.
Postoperatively, all patients were treated with topical dex-
amethasone 0.1% four to eight times daily depending on
the degree of hyperemia, nonsteroidal anti-inflammatory
agent, and antibiotics for more than a year, after which
their use was tapered slowly until they were medication-
free. For eyes with severe hyperemia, topical cyclosporine
A 0.05% four to ten times daily was added depending on

the severity.
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Figure | Surgical procedure (schema). (A) Removal of the pterygium head and subconjunctival tissue, and application of pieces of sponge soaked in 0.04% mitomycin C. (B)
The CLA was trimmed and placed on the bare limbus and sclera. (C) Amniotic membrane was placed over the bare sclera to reach the fornix, and the sclera of CLA. (D)
Large pedicle conjunctival epithelium flap excluding the limbal area (1-2 mm). (E) Amniotic membrane transplantation on the ocular surface.

Abbreviations: MMC, mitomycin C; CLA, cryopreserved limbal allograft, AM, amniotic membrane; CF, conjunctival flap; LA, limbal area.

Outcomes

Outcome measures were visual acuity before surgery and at
the final visit, corneal astigmatism before and at 1, 3, 6, and
12 months after the surgery, and pterygium recurrence.
Decimal visual acuities were converted to logMAR units for
the analyses. The degree of corneal astigmatism was measured
using an automated keratometer (KR8100PA; Topcon, Tokyo,
Japan). Recurrence was defined as the presence of fibrovas-

cular proliferative tissue crossing the limbus.>’

Results
The mean (+ SD) age of the patients was 73.8 + 6.1 years
(range, 63—82 years). The mean number of prior pterygium
excisions was 1.8 + 1.0 (range, 1-4). The mean postoperative
follow-up duration was 3.0 + 1.9 years (range, 1.0-6.7 years).
The mean surgery duration was 3.8 + 0.4 hours (range, 3.0-4.4
hours). Three patients had the anchoring suture at the upper lid
and the lower lid, one patient had the anchoring suture at the
lower lid, and one patient had the anchoring suture at the upper
lid and the two anchoring sutures at the lower lid.

There was no significant difference between preoperative
(0.43 + 0.48) and postoperative (0.30 + 0.40) best-corrected

visual acuity (logMAR conversion). Postoperative visual
acuity was improved by 0.3 logMAR in 4 eyes, unchanged
in 4 eyes, and worsened by 0.3 logMAR in 2 eyes due to
cataract. Preoperative astigmatism was measured in 7 eyes.
Two eyes had astigmatism that was so high that it could not
be measured by the automated keratometer. Astigmatism
measurement was not conducted in one eye. There was no
significant difference between preoperative [-3.89 £ 1.60
diopters (D)] and postoperative astigmatism 1 month after
surgery (—2.35 £ 1.30 D after 1 month), but there was
a significant difference between preoperative and postopera-
tive (-1.61 + 1.17 D after 3 months, —1.29 = 0.78 D after
6 months, —1.54 £ 1.37 D after 12 months) astigmatism
(p <0.05, Wilcoxon signed-rank test).

No
Symblepharon was released in all eyes, but the conjunctival

recurrence occurred in any of the eyes.
sac was shortened in 2 eyes. Diplopia in primary gaze has
been resolved in all eyes. Corneal and conjunctival epithe-
lialization was observed in 5 eyes when the amniotic mem-
brane on the ocular surface was removed 9.7 + 3.1 days
(range, 7-17 days) after the surgery. Other five patients
were treated with autologous serum eye drops 20% until

the conjunctiva had epithelialized. The conjunctiva in all
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Figure 2 Surgical procedure (photographs). (A) Application of pieces of sponge (arrows) soaked in 0.04% mitomycin C. (B) The cryopreserved limbal allograft was
trimmed. (C) The cryopreserved limbal allograft (between arrows) was placed on the bare limbus and sclera with 10-0 nylon sutures. (D) Amniotic membrane (between
arrows) transplantation on the bare sclera and the sclera of the cryopreserved limbal allograft. (E) A conjunctival epithelium flap (between arrows) from the superior area
was rotated, positioned, and secured on the amniotic membrane with 9-0 Vicryl sutures. (F) Amniotic membrane was placed on the ocular surface.

patients had epithelialized within 8.5 + 15.6 days (range,
0-48 days) after the amniotic membrane removal. A small
recurrent conjunctival epithelial defect (2 mm or less in
diameter) was seen in the area close to the CLA in three
eyes 32.7 £25.0 days (range, 7-57 days) after the conjunc-
tiva had epithelialized. The conjunctiva in the eyes had
epithelialized by autologous serum eyedrops 20%, but
scleral stromalysis was observed in one eye after the epithe-
lialization. The patient underwent scleral transplantation
and there was no recurrence. A non-infectious corneal
ulcer (about 3 mm in diameter) was seen in the center of
CLA in two eyes 4.4 and 5.5 years after the surgery. The
ulcer in the eyes resolved with therapeutic contact lens and
2% rebamipide ophthalmic suspension. Topical cyclospor-
ine A 0.05% was used in 6 eyes because of severe hyper-
emia for more than a year, after which its use was tapered.
Intraocular pressure (IOP) increased to more than 21 mmHg
in 7 eyes, and the IOP was controlled with topical antiglau-
coma medications.

Case Report

Case |

A 68-year-old male who had diplopia in primary gaze had
undergone pterygium excision 2 times in the past. He had

undergone excision of a recurrent pterygium combined
with application of MMC, double AMT, and a large con-
junctival flap, but recurrence was documented 12 months
after the surgery. He had diplopia in primary gaze again,
and he underwent pterygium surgery using MMC, double
AMT, CLA, and a conjunctival flap. Symblepharon was
released and diplopia in primary gaze resolved. A non-
infectious corneal ulcer was seen in the center of CLA 5.5
years after the surgery. The center of CLA became thinner,
but there has been no recurrence for 5.6 years. Figure 3a—c
show preoperative and postoperative appearances of
Case 1.

Case 2
An 80-year-old female who had diplopia in primary gaze
had undergone pterygium excision in the past. She under-
went pterygium surgery using MMC, double AMT, CLA,
and a conjunctival flap. Scleral stromalysis was observed 6
months after the surgery, and she underwent scleral trans-
plantation. Symblepharon was released and diplopia in
primary gaze resolved. There has been no recurrence for
3.2 years. Figure 3—f show preoperative and postoperative
appearances of Case 2.

Figures 4 and 5 show the pre- and postoperative photo-
graphs of other cases.

submit your manuscript

204

Dove!

International Medical Case Reports Journal 2020:13


http://www.dovepress.com
http://www.dovepress.com

Monden et al

Figure 3 Preoperative and postoperative appearances. Upper column, Case | and lower column, Case 2. (A) Case |. Before excision of a recurrent pterygium combined
with application of mitomycin C, double amniotic membrane transplantation, and a large conjunctival flap. (B) Before the surgery. (C) At 5.6 years after the surgery.
Symblepharon was released and the center of CLA became thinner (arrow), but there has been no recurrence. (D) Case 2. Before the surgery. (E) Scleral stromalysis was
observed 6 months after the surgery (arrow). (F) Scleral transplantation was performed for the scleral stromalysis 2 years after the surgery (arrow).

Discussion

There have been several approaches for recurrent ptery-
gium with symblepharon (Table 1). 7 There have been
a few reports on recurrent pterygium with severe
symblepharon.'” Recurrent pterygium with severe sym-
blepharon causes severe barrier function destruction in
the limbal area and severe fibrosis." It is considered that
limbal autograft, limbal allograft, limbal conjunctival auto-
graft, and conjunctival autograft can act as a barrier to
subconjunctival fibrovascular proliferative tissue. Limbal
autograft and limbal conjunctival autograft could cause
limbal stem cell deficiency at the donor site. One of our
patients with severe symblepharon who had diplopia in
primary gaze underwent pterygium surgery with MMC,
double AMT, and a large conjunctival flap, but recurrence
occurred (Case 1). We considered that a conjunctival auto-
graft was not a sufficient barrier in cases with recurrent
pterygium with severe symblepharon, and we modified the
surgical procedure with CLA. CLA can act as a strong
barrier because CLA is thicker than a conjunctival auto-
graft and amniotic membrane. A CLA is stored in a deep
freezer and is readily available. A limbal allograft can be
also a strong barrier, but requires a fresh donor cornea and
rejection is considered to be a concern.

CLA can induce astigmatism and worse visual acuity.
In the present study, there was a significant difference
between the mean preoperative (—3.89 D) and postopera-
tive (—1.54 D) astigmatism, but there was no significant
difference between preoperative and postoperative best-
corrected visual acuity (logMAR conversion). CLA did
not induce astigmatism and affect visual acuity.

MMC has an anti-fibrotic effect and has been commonly
used in surgery for recurrent pterygium. A severe complica-
tion of MMC use is scleral stromalysis.’ Lindquist TP et al
emphasized that the bare sclera surgical technique is not
recommended because it lends a higher rate of recurrence
and a greater chance of stromalysis. Our procedure is not
the bare sclera technique and MMC was applied to the
adjacent subconjunctival fibrous tissue not to the sclera,
but scleral stromalysis occurred in 1 case in which MMC
inadvertently touched with sclera. The patient underwent
scleral transplantation 6 months after the pterygium surgery.
Scleral stromalysis was not observed in our previous
report.” In the present studly MMC was more broadly
applied than in cases of our previous report because of the
severity of symblepharon and fibrosis, and the complica-
tions associated with MMC use were likely to occur.
A recurrent epithelial defect of the conjunctiva was seen
in the area close to the CLA in 4 eyes after the surgery. This

International Medical Case Reports Journal 2020:13
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Figure 4 Preoperative and postoperative appearances in other cases. Left column, eyes before surgery and right column, after surgery. (A) A 63-year-old female had
undergone pterygium surgery two times in the past. Before the surgery. (B) At 5.5 years after the surgery. Symblepharon was released and the center of the CLA became
thinner (arrow), but there has been no recurrence. (C) A 72-year-old male had undergone pterygium surgery four times in the past. Before the surgery. (D) At 3 years after
the surgery. (E) An 82-year-old male had undergone pterygium surgery three times in the past. Before the surgery. (F) At 2.5 years after the surgery. The conjunctival sac
was shortened. (G) A 73-year-old male had undergone pterygium surgery once in the past. Before the surgery. (H) At | year after the surgery.

may be a complication of MMC. The conjunctiva in the
eyes had epithelialized by autologous serum eyedrops 20%.
A non-infectious corneal ulcer was seen in the center of
CLA in two eyes 4 to 5 years after the surgery. This may be
not a complication of MMC because there was a distance

between the ulcer and the place of MMC application.
Because the center of CLA was in the lid fissure and the
place elevated a bit, the center of CLA was likely to be dry
and to cause ulcer. Autologous serum eyedrops have been

10,11

used for dry eyes and epithelial defects and they were
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Figure 5 Preoperative and postoperative appearances in other cases. Left column, eyes before surgery and right column, after surgery. (A) A 73-year-old male had
undergone pterygium surgery two times in the past. Before the surgery. (B) At 2 years after the surgery. (C) A 70-year-old female had undergone pterygium surgery once in
the past. Before the surgery. (D) At 2 years after the surgery. (E) An 81-year-old female had undergone pterygium surgery once in the past. Before the surgery. (F) At | year
after the surgery. (G) A 76-year-old male had undergone pterygium surgery once in the past. Before the surgery. (H) At || months after the surgery. The conjunctival sac

was shortened.

effective for the treatment of persistent conjunctival epithe-
lial defect. We consider that it is necessary to use MMC for
recurrent pterygium because it has severe fibrosis, but
MMC should be used with caution.

Cyclosporine A 0.05% is also effective in inhibiting
fibroblast proliferation.'” Cyclosporine A was actively
involved in the migration of pterygium fibroblasts."® Six

of 10 eyes in this study were treated with topical
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Table | Previous Report of Surgery for Recurrentpterygium with Symblepharon

Authors Year Surgery No. of Eyes with Recurrence Rate
Symblepharon

Shimazaki et al' 1998 AMT+limbal autograft 4 25%

Prabhasawat et al® 2001 AMT+MMC of 5-fluorouracil 13 23%

Miyai et al® 2005 AMT+limbal allograft+MMC 10 0%

Yao et al* 2006 AMT+limbal conjunctival autograft+MMC 7 14%

Farid et al® 2005 Limbal allograft | 0%

Ono et al® 2016 AMT+preserved limbal allograft+MMC 23 Unknown

Monden et al’ 2018 Double AMT+largeconjunctival autograft+MMC 10 0%

Abbreviations: AMT, amniotic membrane transplantation; MMC, mitomycin C.

cyclosporine A 0.05% four to ten times daily depending on
the degree of hyperemia.

We used two pieces of amniotic membrane as described
in our previous report.” One piece of amniotic membrane is
placed on the bare sclera and the sclera of CLA under the
conjunctival flap. Because the conjunctival flap in our pro-
cedure involves only epithelium, the amniotic membrane
may also substitute for Tenon’s capsule under the flap. The
other piece of amniotic membrane is placed on the ocular
surface. This second application facilitates epithelialization
at the donor conjunctival site and the area of the corneal
defect after pterygium excision. It is considered that the
double amniotic membrane transplantation promotes
epithelialization and prevents fibrosis and inflammation.
Different from our previous report, after excising the recur-
rent pterygium, CLA is placed on the bare limbus and
sclera, and then one piece of amniotic membrane is placed
on the bare sclera and the sclera of CLA. Because in cases
with recurrent pterygium with severe symblepharon the size
of the bare sclera become large but the size of harvested
conjunctival flap is limited, the amniotic membrane on the
bare sclera may not be covered by the conjunctival flap. In
those cases, we expect the surrounding conjunctival epithe-
lium to epithelialize on the amniotic membrane. The other
piece of amniotic membrane is placed on the ocular surface.
This second application facilitates epithelialization at the
amniotic membrane, the donor conjunctival site and the
area of the corneal defect after pterygium excision.

We report the clinical outcomes of management of
recurrent pterygium with severe symblepharon using
MMC, double AMT, CLA, and a conjunctival flap. No
recurrence occurred in any of the eyes during the fol-
low-up duration. This combined procedure was effective
in the treatment of recurrent pterygium with severe
symblepharon.

Disclosure
The authors report no conflicts of interest in this work.
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