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Purpose: The aim of this study was to evaluate the clinical outcomes of surgery for recurrent 

pterygia using mitomycin C (MMC), double amniotic membrane transplantation (AMT), and 

a large conjunctival flap.

Patients and methods: This retrospective case series included 31 eyes in 31 patients with 

recurrent pterygia. All patients underwent pterygium excision, application of MMC, double 

AMT, and placement of a large conjunctival flap. Outcome measures were visual acuity, astig-

matism, and recurrence. Recurrence was defined as the presence of fibrovascular proliferative 

tissue crossing the limbus.

Results: The patients’ mean age was 68.2 years. The mean follow-up period was 3.6 years. The 

mean preoperative and postoperative best-corrected visual acuities (logMAR conversion) were 

0.23 and 0.13, respectively. There was a significant difference between the mean preoperative 

(−3.85 D) and postoperative (−2.22 D) astigmatism. The recurrence rate was 3.2% (1/31 cases).

Conclusion: Surgical pterygium excision with application of MMC, double AMT, and place-

ment of a large conjunctival flap was an effective treatment for recurrent pterygia.
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Introduction
Patients with recurrent pterygia suffer from blurred vision because of the astigmatism. 

Various surgical procedures have been proposed for treating recurrent pterygia, includ-

ing conjunctival autografting (CAU),1,2 conjunctival–limbal autografting (CLAU),2,3 

amniotic membrane transplantation (AMT),4,5 and application of mitomycin C (MMC).6

The recurrence rates associated with these procedures vary among studies 

(1.0%–31.2%).1–5 Several techniques combining these procedures have been reported, 

including CAU, CLAU, or AMT combined with MMC3,7–9 or CLAU plus AMT.10 The 

recurrence rates with these combined procedures are lower (0%–20%) than they are 

with a single procedure.1–6 Other authors have combined more than two procedures, 

such as CLAU or limbal allograft combined with MMC and AMT.11–13 Although the 

recurrence rates with more than two procedures combined are lower (0%–11.9%) than 

they are with combined procedures, each procedure has its limitations. For example, 

pannus formation and the appearance of a pseudopterygium at the donor site have been 

noted after CLAU,7 and limbal allografting requires a donor cornea.

We report the clinical outcomes after treating recurrent pterygium with MMC, 

double AMT, and placement of a large conjunctival flap. Our combined procedure is 

optimal pterygium surgery that maximizes each procedure. The combined procedure 
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has proved acceptable as a first surgical option for recurrent 

pterygium.

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 confidentiality of 

patient data was ensured in this study. A written informed 

consent was obtained from the patient in the case report to 

have the case details and accompanying images published.

The study group comprised 31 eyes in 31 patients 

(9 men and 22 women) with recurrent pterygia. Eyes with 

severe symblepharon causing diplopia in primary gaze 

were excluded from this study. The pterygium surgery was 

performed at Kurume University Hospital from January 

2003 to July 2016. All pterygia were large, crossing a point 

midway between the limbus and the pupillary margin, and 

17 pterygia (55%) encroached on the pupillary axis. Mild 

symblepharon formation was noted in nine eyes (29%). Two 

eyes had double-headed pterygia.

Amniotic membrane preparation
Placenta was obtained from healthy mothers undergoing 

cesarean section with their written informed consent. Amni-

otic membrane was peeled off from the chorion and washed 

several times with saline containing gentamicin (Gentacin; 

MSD K.K., Tokyo, Japan). The amniotic membrane was cut 

into pieces measuring about 4 by 4 cm and each piece was 

rinsed in 0.5 M dimethylsulfoxide (DMSO; Nacalai Tesuque, 

Inc., Kyoto, Japan) dissolved in PBS, and then in 1.0 and 

1.5 M DMSO in PBS. The amniotic membrane was placed 

in a plastic container containing 1.5 M DMSO in PBS and 

preserved at −80°C. The protocol for amniotic membrane 

preparation was changed for the amniotic membrane used 

in surgery after November 2015 (seven eyes). In brief, the 

amniotic membrane was washed thoroughly with PBS con-

taining gentamicin sulfate solution (Wako Pure Chemical 

Industries, Ltd., Osaka, Japan) and cut into pieces measuring 

about 5 by 5 cm. The amniotic membrane was placed in a 

plastic container containing a mixture of 250 mL DMEM 

(Wako Pure Chemical Industries, Ltd.), 250 mL glycerol, and 

50 µL gentamicin sulfate solution and preserved at −80°C.

Surgical procedure
One surgeon (YM) performed all the surgical procedures. 

Written informed consent was obtained from each patient 

before the surgical procedure. All patients received  topical 

anesthesia using 4% lidocaine eye drops (Xylocaine; Astra-

Zeneca 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 epithelium of the pterygium body 

from the subconjunctival fibrous tissue, and then the sub-

conjunctival fibrous tissue from the sclera. Removal of the 

subconjunctival fibrous tissue was extensive (Figure 1A). 

Pieces of sponge soaked in 0.04% MMC were then applied 

to the adjacent subconjunctival fibrous tissue for 3 minutes 

Figure 1 Surgical procedure.
Notes: (A) Removal of the pterygium head and subconjunctival tissue. (B) Application of pieces of sponge soaked in 0.04% mitomycin C. (C) Amniotic membrane 
transplantation on the bare sclera. (D) Large pedicle conjunctival epithelium flap excluding the limbal area (1–2 mm). (E) Amniotic membrane transplantation on the ocular 
surface.
Abbreviations: AM, amniotic membrane; CF, conjunctival flap; LA, limbal area; MMC, mitomycin C; ST, subconjunctival tissue.
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(Figure 1B). After removing the sponge material, the areas 

were thoroughly irrigated with 200 mL of balanced salt solu-

tion. 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 with 

the epithelial side up. The amniotic membrane was larger in 

size than the bare sclera. The amniotic membrane overlying 

the surrounding conjunctival edge was tucked subconjuncti-

vally, and the amniotic membrane overlying the cornea was 

trimmed. The amniotic membrane was sutured to the sclera 

with interrupted 9-0 Vicryl sutures (Figure 1C). 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 conjuncti-

val flap. A large 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 (Figure 1D). The conjunctival flap was 

large enough to cover the entire amniotic membrane. Another 

amniotic membrane was placed on the ocular surface with 

10-0 nylon sutures with the epithelial side down. This second 

application of amniotic membrane was to cover the conjunc-

tival defect, corneal defect, and 9-0 Vicryl sutures placed on 

the conjunctival flap (Figure 1E). A subconjunctival injection 

of dexamethasone (Rinderon, Shionogi & Co., Ltd., Osaka, 

Japan) and gentamicin (Gentacin, MSD K.K.) was given at 

the inferior temporal fornix, and a therapeutic contact lens 

was placed over the amniotic membrane.

The amniotic membrane on the ocular surface was 

removed 1 week after the surgery. The therapeutic contact 

lens was left on the cornea for about 1 month. Postoperatively, 

the patients were treated with topical dexamethasone 0.1% 

and antibiotics for more than a year, after which their use was 

tapered slowly until they were medication free.

Outcomes
Outcome measures were visual acuity, corneal astigmatism, 

and 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 fibrovascular proliferative tissue crossing 

the limbus.

Results
The mean (±SD) age of the patients was 68.2±11.3 years 

(range, 39–89 years). The mean number of prior pterygium 

excisions was 1.5±0.9 (range, 1–4). The mean postoperative 

follow-up duration was 3.6±2.9 years (range, 0.5–10.6 years). 

There was a significant difference between preoperative 

(0.23±0.31) and postoperative (0.13±0.25 after 12 months) 

best-corrected visual acuity (logMAR conversion; p<0.01, 

Wilcoxon signed-rank test; Figure 2). Preoperative astigma-

tism was measured in 23 eyes. Seven eyes had astigmatism 

that was so high that it could not be measured by the auto-

mated keratometer. Astigmatism measurement was not con-

ducted in one eye. There was a significant difference between 

preoperative (−3.85±2.16 D) and postoperative (−2.63±1.62 

D after 1 month, −2.75±1.78 D after 3 months, −2.10±1.58 D 

after 6 months, −2.22±1.70 D after 12 months) astigmatism 

(p<0.05, p<0.05, p<0.01, and p<0.01, respectively, Wilcoxon 

signed-rank test; Figure 3).

Recurrence was documented in one eye after 4 months, 

with a recurrence rate of 3.2% (1/31 eyes). The recurrent case 

Figure 2 Best-corrected visual acuity (logMAR conversion).
Notes: There was a significant difference between the levels of preoperative and 
postoperative best-corrected visual acuity: **p<0.01 (Wilcoxon signed-rank test).
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rank test).
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was a 61-year-old woman who had undergone pterygium 

excision two times in the past. The recurrent pterygium 

developed 1 mm from the limbus, but did not progress for 

10 years. There were no recurrences in eyes with double-

headed pterygia. Symblepharon was alleviated in all patients. 

Corneal epithelialization was observed when the amniotic 

membrane on the ocular surface was removed 1 week after 

the surgery.

There were no complications associated with the donor 

conjunctival site. The conjunctiva in all patients had epithe-

lialized within 11.8±9.7 days. A recurrent epithelial defect 

of the conjunctival flap was seen in one eye 6 months after 

surgery. Amniotic membrane was placed on the defect and 

the conjunctiva epithelialized.

Representative case report
A 57-year-old woman underwent excision of a recurrent 

pterygium combined with application of MMC, double AMT, 

and a large conjunctival flap (Figure 4). Her best-corrected 

visual acuity (logMAR conversion) was 0.3 before surgery 

and 0.1 afterward. Astigmatism was −2.0 D before the  surgery 

and −0.5 D after the surgery. So far, there has been no recur-

rence for 1.9 years (Figure 5).

Discussion
A pterygium can induce a significant amount of astigmatism 

in proportion to its size.14 All pterygia in this study were 

large, with the mean preoperative astigmatism being −3.85 

D in 23 eyes. Seven 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.

The recurrence rate of recurrent pterygia varies, depend-

ing on the surgical procedure and duration of follow-up.13 

Previous studies with a minimum follow-up of 6 months 

reported recurrence rates following a single procedure 

at 10.0% and 31.2% after CAU,1,2 1.0% and 14.6% after 

CLAU,2,3 9.5% and 12.5% after AMT,4,5 and 12.5% after 

MMC.6 The recurrence rates after combined procedures were 

12.5% and 13.3% after CAU/MMC,3,7,8 zero and 2.1% after 

CLAU/MMC,7,9 8%–20% after AMT/MMC,5,8–10 and zero 

after CLAU/AMT.10 The recurrence rates after combining 

more than two procedures were zero after CLAU/MMC/

AMT11 and zero and 11.9% after limbal allograft/MMC/

AMT.12,13 The recurrence rate was 3.2% after our procedure.

Limbal stem cells may play an important role in the patho-

genesis of pterygia as recurrence rates after procedures involv-

ing limbal stem cells were found to be low (0%–14.6%).2,3,7,9–11 

Procedures with low recurrence rates have limitations, how-

ever. For example, localized pannus formation and the appear-

ance of a pseudopterygium were reported to develop at the 

donor site after CLAU.7 In addition, limbal stem cell deficiency 

can occur at the donor site of CLAU, and a limbal allograft 

requires a donor cornea. CLAU or limbal allografting should 

be performed as a last resort for multi-recurrent pterygia. 

Our surgical procedure – pterygium excision combined with 

application of MMC, double AMT, and a large conjunctival 

flap – had no complications associated with the donor conjunc-

tival site, and the procedure does not require a donor cornea.

Amniotic membrane has antif ibrotic and anti- 

inflammatory effects.15,16 We used two pieces of amniotic 

membrane. After excising the recurrent pterygium, one 

piece of amniotic membrane is placed on the bare sclera and 

under the large conjunctival flap. Because the conjunctival 

flap in our procedure involves only epithelium, the amniotic 

membrane may also substitute for Tenon’s capsule under the 

flap. When we place the first amniotic membrane, we ask 

patients to look in the opposite direction to the pterygium 

excision site, necessitating a large amniotic membrane. 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. The amniotic membrane also may 

Figure 4 Photographs showing surgical procedures in a 57-year-old woman in the 
representative case report.
Notes: (A) The bare sclera after pterygium excision and application of MMC. (B) 
Before making a large conjunctival epithelium flap (7 by 12 mm) from the superior 
area, excluding the limbal area (1–2 mm). (C) An amniotic membrane was placed on 
the ocular surface with 10-0 nylon sutures with the epithelial side down. (D) The 
superior conjunctiva had epithelialized 14.0 days after the surgery.
Abbreviation: MMC, mitomycin C.

A B

C D

Figure 5 Preoperative and postoperative appearances in the representative case.
Notes: (A) Before the surgery. (B) At 1.9 years after the surgery.
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reduce the pain caused by the conjunctival sutures. In most 

previous reports,5,8–10 one piece of amniotic membrane was 

placed on the bare sclera, and in another report,4 two layers 

of amniotic membrane were placed on the bare sclera and the 

muscle. We employed double AMT for recurrent pterygium 

to maximize the effects of amniotic membrane. It is a novelty 

in that we employ the amniotic membrane graft to have antifi-

brotic and anti-inflammatory effects, a large conjunctival flap 

to completely cover the defect, and the amniotic membrane 

patch to facilitate epithelialization.

To completely cover the large amniotic membrane placed 

on the defect area, a large conjunctival flap was required in 

this study, and it was not necessary to wait for epithelializa-

tion. The large conjunctival flap involves only epithelium, 

with Tenon’s capsule and limbal stem cells at the donor site 

in place. The donor site epithelializes promptly without scar 

formation because the amniotic membrane and the upper 

eyelid cover Tenon’s and stem cells.

MMC, an antibiotic–antineoplastic agent, selectively 

inhibits the synthesis of DNA and cellular RNA, preventing 

cellular division and duplication. Intraoperative application of 

MMC (0.02%–0.025%) for 1–5 minutes has been used suc-

cessfully to prevent recurrence.3,5–13 Intraoperatively applied 

MMC is associated with a severe complication, necrotizing 

scleritis. The scleritis has been treated successfully with 

AMT and systemic steroids.17 Our surgical procedure also 

used MMC. An epithelial defect was seen in one eye after 

the surgery, but necrotizing scleritis did not appear during the 

follow-up. The combined use of AMT and a topical steroid 

might have prevented the development of necrotizing scle-

ritis. The safety of intraoperative use of MMC is still open 

to debate, however, and warrants further study.3

We report the clinical outcomes of recurrent pterygium 

surgery using MMC, double AMT, and a large conjunctival 

flap. This combined procedure was effective in the treatment 

of recurrent pterygium.

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