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Abstract
Purpose: To retrospectively analyze data related to results of different techniques of pterygium surgery
performed in the Cornea Service of the Department of Ophthalmology at the Heraklion University Hospital of Crete
between the years 1998-2015.
Methods: Data from patients that completed at least 10 months of follow up were included in the study. Out of
115 eyes of 110 patients 80 eyes were operated for primary and 35 for recurrent pterygium. The surgical techniques
included surgical excision with bare sclera (BSE), with and without the intraoperative 4 minute use of Mitomycin-C
0.02% (BSE+MMC), as well as surgical excision with conjunctival autograft (CAU) or amniotic membrane
transplantation (AMT)
Results: During the mean follow up of 20+16.3 months, the overall recurrence rate was 9.6% (11 cases). BSE
technique resulted in 16.7% recurrence (2 cases) in 12 primary pterygia, while 6 out of 68 primary pterygia (8.8%)
recurred after BSE+MMC. Recurrent cases operated with BSE+MMC had 13% recurrence rate (3 out of 23), while
none of the eyes that underwent CAU (9 cases) or AMT (3 cases) had another recurrence.
Conclusion: The long term results of the current study for different surgical techniques of pterygium excision are
in accordance with the literature reports. Authors recommend the use of BSE+MMC for primary and quiet recurrent
pterygia cases as being fairly effective, and CAU or AMT for invasive recurrent or even “angry” primary pterygia.
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Introduction
Pterygium is a common ocular surface degenerative condition,
pathologically demonstrating elastoid degeneration of the conjunctiva,
presenting as wing-shaped fibrovasular tissue, arising from the bulbar
conjunctiva and invading on to the cornea [1]. The predisposition is
attributed mainly to ultraviolet light exposure, thus the increasing
reported prevalence (up to 22%) in countries within the area of 400 of
the equator [2]. Other reported factors include Oxidative DNA
damage, down-regulation of p53 gene [3]. In addition to the undesired
cosmetic effect, pterygium can be symptomatic specially when
inflamed causing redness, tearing and foreign body sensation. It can
also affect vision by inducing astigmatism or even block visual axis if
left to grow up to the cornea center [4]. The mainstay of pterygium
treatment is surgical excision. Since however, simple excision was
reported to have high recurrence rate up to 89% [4], adjuvant
therapeutic modalities, such as beta irradiation, 5-flurouracil,
mitomycin-C as well as conjunctival or amniotic membrane
transplantation, have been used to improve the results [5-12]. The
current study presents the long term results of four methods, namely
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surgical excision with bare sclera (BSE), its combination with bare
sclera and intraoperative mitomycin-C (BSE+MMC), conjunctival
autograft (SE+CAU) or amniotic membrane transplantation (SE
+AMT).

Methods
Patient data collection
The study included retrospective analysis of data regarding surgeries
conducted for pterygium, at the Cornea Service of the Department of
Ophthalmology at the Heraklion University Hospital of Crete.
Comprehensive preoperative ophthalmic examination was done for all
patients; in addition to Schirmer test which when positive patient was
excluded from the use of Mitomycin-C.
Data gathered for the period 1998-2015, and included: Number of
eyes, number of patients, age, gender, pterygium type (primary or
recurrent), and surgical method used (Table 1). All procedures were
performed by the same surgeon (CSS) and the mean follow up period
was 20 months (range: 10.2-98.5 months). The healing (epthelialization
time), the recurrence rate as well as other complications related to
surgery were looked for.
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Pterygium type

Surgical procedure

n (eyes)

n (patients)

Mean age (years)

Gender

Primary

BSE

12

12

53.5

9 F/3 M

BSE+MMC

68

64

53.3

33 F/31 M

BSE+MMC

23

22

52.5

14 F/8 M

SE+CAU

9

9

55.4

6 F/3 M

SE+AMT

3

3

59.6

1 F/2 M

115

110

52.82

63F/47M

Recurrent

Total

BSE: Bare Sclera Excision; MMC: Mitomycin-C; SE: Surgical Excission; CAU: Conjunctival Autograft; AMT: Amniotic Menbrane Transplantation

Table 1: Patient demographics and different pterygium excision techniques.

Surgical techniques
Pterygium surgical excision with bare sclera: The procedure was
performed under topical anesthesia with 0.2% benoxinate
hydrochloride drops alone or with additional peribulbar injection of
0.5 ml 2% lidocaine with 1:200,000 epinephrines. The pterygium head
after removing from its edges corneal epithelium to find a cleavage
plane was dissected from the cornea using a Beaver 64 surgical blade
(Rudolph Beaver, Inc, Belmont, MA). Subconjunctival fibrovascular
tissue under the pterygium body and more widely inferior to the area
of the pterygium was dissected and excised. The area was manually

polished using a crescent blade, while cauterization was applied when
absolutely necessary. Pterygium body, including the adjacent tenon
capsule, were dissected and excised using spring scissors, leaving the
bare sclera exposed. Conjunctiva was resutured to the sclera using 10/0
nylon sutures leaving around 2 mm of bare sclera. At the end of
surgery topical antibiotic ointment and steroid drops were instilled
followed by eye patching. The sutures were removed after complete
epithelialization of the cornea and the bare sclera area. The mean
healing time for this procedure was 7.5+5.4 days (Table 2).

Pterygium

Surgery

n (eyes)

MHT ± SD

MFU ± SD

Recurrences

MRT ± SD

Gender-MA

Primary

BSE

12

7.5 ± 5.4

18.6 ± 6.9

2 (16.7%)

5.1 ± 4.1

1F/1M-59.5

BSE+MMC

68

9.9 ± 7.2

21.8 ± 19.8

6 (8.8%)

15.1 ± 13.2

4F/2M-45.5

BSE+MMC

23

9.2 ± 4.8

18.13 ± 14.9

3 (13%)

11.3 ± 9.6

2F/1M-53.6

SE+CAU

9

6.4 ± 2.9

15.3 ± 1.1

-

-

_

SE+AMT

3

9.7 ± 7

13.6 ± 12.4

-

-

_

20 ± 16.3

11 (9.6%)

Recurrent

Total

115

73/61-52.82

MHT: Mean Healing Time (days); MFU: Mean Follow Up time (months); MRT (Mean Recurrence Time from surgery (months); MA: Mean Age (years)

Table 2: Outcome of different surgical techniques.

Intraoperative mitomycin-C (MMC)

Conjnuctival autograft (CAU)

After pterygium excision, in case of combination with MitomycinC, a 2 × 5-mm sponge was soaked in MMC diluted in saline solution
0.02% (0.2 mg/ml). The sponge was placed over the exposed sclera and
the adjacent cornea. The remaining conjunctiva and tenon capsule
were pulled over the sponge with 0.12 mm forceps, and the sponge was
held in contact with the tissues for 4 minutes. The sponge was then
removed and the area copiously irrigated with 30 ml balanced salt
solution. Conjunctiva was resutured to the sclera using interrupted
10/0 nylon sutures leaving around 2 mm of bare sclera. At the end of
surgery topical antibiotic ointment and steroid drops were instilled and
followed by eye patching. The sutures were removed after complete
epithelialization of the cornea as well as the bare sclera area. The mean
healing time for this procedure was 9.9+7.2 and 9.2+4.8 days for
primary and recurrent case respectively (Table 2).

In case of conjunctival autografts, after pterygium excision the bare
sclera area was measured with a caliper and a similar size conjunctival
graft was obtained preferably from the superotemporal bulbar
conjunctiva by splitting at the anatomic limbus. After polishing, graft
was sutured and secured to the sclera up to the limbus, using
interrupted 10/0 nylon sutures. At the end of surgery topical antibiotic
ointment and steroid drops were instilled and followed by eye
patching. The sutures were removed after complete epithelialization of
the cornea as well as the graft area. The mean healing time for this
procedure was 6.4+2.9 days (Table 2).
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Amniotic membrane transplantation (AMT)
In case of AMT, after pterygium excision the bare sclera area was
measured with a caliper and a 2 mm larger in size amniotic tissue was
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prepared and sutured basement membrane side up, to the sclera up to
the limbus. Care was taken in peripheral suturing to include remaining
conjunctiva thus having amniotic membrane under it in order promote
conjunctival epithelialization over the membrane and to inhibit
subconjunctival fibrous tissue growth. At the end of surgery, topical
antibiotic ointment and steroid drops were instilled followed by eye
patching. The sutures were removed after complete epithelialization of
the cornea as well as the sclera area covered with amniotic graft. The
mean healing time for this procedure was 9.7+7 days (Table 2).
Postoperatively all patients were treated with topical antibioticsteroid eye drops combination 6 times a day tapered over a period of
three months, in addition to preservative free artificial tears. Patients
were instructed to return for follow up at day 1, week 1 and 2, month
1,3,6,12 and yearly thereafter. Recurrence was defined as more than 1
mm fibrovascular growth over the peripheral cornea.

Results
The study included data from 115 eyes of 110 patients (47 males/
63females) that had pterygium excision surgery between the years
1998 and 2015 and follow up more than 10 months. Out of 115 eyes 80
had primary (69.6%) while 35 (30.4%) had recurrent pterygia. In 68
primary cases BSE+MMC were performed, while the rest 12 eyes were
treated with BSE alone. In 23 out of the 35 recurrent cases BSE+MMC
was performed, while of the rest 12 eyes 9 had SE+CAU and 3 had SE
+AMT (Τable 1). The mean age of patients was 52.82 years (range
18-84) and the mean follow-up time was 20 months (range 10.2-98.5).
There were no significant differences in age, follow up time or healing
time between the groups (One-way ANOVA test, P>0.05). During the
first postoperative week, all patients had mild to moderate pain,
foreign body sensation, and lacrimation. The severity and duration of
symptoms were similar in all cases in this study. In all patients except
two, complete epithelialization had taken place within the first 2 weeks
after surgery. Three cases of delen developed postoperatively, 2 in the
BSE group and one in BSE+MMC and were managed with bandage
contact lens and topical treatment. No other complications were
reported.
During the follow-up period, 11 out of the 115 cases experienced
recurrence (overall 9.6%). Out of the 11 recurrences, 3 were operated
for recurrent pterygium with BSE+MMC, while 8 cases were operated
for primary pterygium (2 with BSE and 6 with BSE+MMC). No
recurrences were reported for SE+CAU and SE+AMT cases. Surgical
excision alone had 16.7% recurrence rate in primary cases, whereas
combined with intraoperative Mitomycin-C the recurrence rate was
8.8% for primary and 13% for recurrent ptrerygia. The surgery to
recurrence time ranged from 1.8 to 35.3 months (Table 2). Comparing
the recurrence outcome for primary pterygia, between the BSE and the
BSE+MMC groups, no statistical significance was found (Chi-square
test, p>0.05).

Discussion
The current study retrospectively analyze data regarding pterygium
surgery that took place between the years 1998-2015 in the Cornea
Service of the Department of Ophthalmology at the Heraklion
University Hospital of Crete. Patients enrolled only when completed at
least 10 months of follow up (mean: 20 months, range: 10.2-98.5).
From the records obviously many patients failed to show for longer
follow up.
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The study included 115 eyes of 110 patients that underwent
pterygium surgery. Meticulous complete excision respecting
conjunctival tissue is important in preventing recurrence. In our study
the surgical excision with bare sclera technique in a follow up of 18.6
months (range: 11.6-32.7), resulted in 2 recurrences (16.7%) out of 13
primary pterygium cases occuring 2.2 and 7.1 months postoperatively.
This was a small number of cases but the recurrence rate is in
accordance or even lower than the range of values reported in the
literature (24-89%) [4,5,13]. In the surgical technique used as
described also before [5] healthy conjunctival tissue is respected,
thorough resection of subconjunctival fibrous tissue is performed and
remaining conjunctiva is secured with sutures to the sclera. Those steps
intend to as much as possible delay fibrovascular proliferation and
promote epithelialization.
The use of mitomycin whether topical or intraoperative is a wellknown adjuvant treatment for ocular surface surgery in order to
reduce recurrence [5-7,9,10,14]. In fact, a prospective study with the
use of the same surgical technique, resulted in lower recurrence rate
with MMC intraoperatively for 5 minutes [5]. In our cases 4 minutes
use of 0.02% MMC for primary pterygia followed up as long as 21.8
months (range: 10.4-98.4), resulted in recurrence of 6 out of 68 cases
(8.8%) that occurred 15.1 months after surgery (range: 1.8-25.6). Also,
in recurrent pterygia followed up as long as 18.13 months
postoperatively (range 10.7-79.1), use of MMC resulted in 13% (3 out
of 23) recurrent cases 11.3 months after surgery (range: 9.5-35.3). Such
results are in accordance with the lower values of recurrence range in
the literature which is 6.7%-43.8% for primary and 16-25.5% for
recurrent pterygia [15-19].
In only one out of the 3 cases of postoperative delen formation
MMC was used. We assume that it is probably more retated to the
suturing technique and to the approximation of conunctival tissue near
the limbus area. No other complications related to mitomycin, such as
delayed healing, scleral melting or iridocyclitis were reported. It is
emphasized that a positive Schirmer test in the current study was an
exclusion criterion for the use of MMC as also reported in previous
work [14].
Nine cases operated for of recurrent pterygium were treated with
conjunctival autograft, while 3 were treated with amniotic membrane
transplantation followed up for15.3 months (range: 11.4-26.8) and 13.6
months (range 12.3-14.3) respectively. This is a small number of cases,
and the fact that there was no recurrence during follow up, cannot
exclude this possibility. In the literature the reported recurrence rate
for conjunctival grafts is 5-30%, while for AMT is 5-40% [20]. In those
cases, and the fact that these techniques are usually performed for big
recurrent pterygia, a good cover with conjunctival epithelium or
amnion is essential in promoting healing and inhibiting proliferation
of fibrovascular tissue.
In pterygium surgery as mentioned in the AAO report factors such
as availability of resources, primary or recurrent status of pterygium,
age of patient, and surgeon or patient preference, may influence the
surgeon's choice of adjuvant because there are insufficient data to
recommend a specific adjuvant as superior [21].
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Figure 1: Primary pterygium.

Figure 4: No recurrence of pterygium in Figure 3, after excision
combined with conjunctival autograft.
Therefore, pterygium surgery like all ocular surface reconstruction
procedures, is not a step by step operation but a unique for each
patient management plan, with different factors affecting the outcome.
Taking that and the above mentioned reservations in consideration, in
conclusion, from retrospectively studying 115 pterygium surgeries
with long term follow up of up to 98.5 months, we believe that small
primary or recurrent pterygia when there is no contraindication, it is
fairly safe and effective for reducing recurrence, to be managed with
proper excision in combination with Mitomycin-C 0.02% for 4
minutes (Figures 1 and 2). On the other hand, in cases of big fleshy
vascular either recurrent or even primary pterygia, more complex
surgery technique, combined with conjunctival autograft (Figures 3
and 4) or amniotic membrane graft, should be considered.
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