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Objective: To evaluate the recurrence rate and outcome of pterygium surgery 
with amniotic membrane transplantation  (AMT) and intraoperative mitomycin 
C  (MMC). Methods: This prospective clinical study included patients with 
pterygium who were candidates for pterygium excision. After the surgical 
excision, intraoperative local MMC were applied in the standard protocol 
followed by AMT. The outcome measures were recurrence and the size change 
of lesion. Kaplan‑Meier estimation and regression analyses were performed. 
Findings:  Fifty five eyes of 55 consecutive patients including 30  male  (54.5%) 
and 25 female (45.5%) with mean age of 47.12 ± 15.95 years were operated. The 
mean follow‑up period was 15.21 ± 2.67 months. The overall recurrence rate was 
34.5%  (19/55  cases). The estimated recurrence time for larger size of pterygium 
before surgery was short and marginally significant  (17.14  ±  0.58  month in 
size of  ≤3.0  mm versus. 18.56  ±  0.60  month in size of  <3  mm; P  =  0.06). 
A  statistically significant association was found in reduced model among the size 
change of the pterygium and standardized coefficient was  −0.012  (P  =  0.044) 
and  −0.743  (P  <  0.001) for age and size of lesion before surgery, respectively. 
Conclusion: Our findings suggest that increasing age and pterygial tissue are the 
risk factors for recurrence and pterygium has a substantial recurrence rate even 
after AMT combined with MMC.
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antibiotic–antineoplastic agent which selectively inhibits 
the synthesis of DNA and cellular RNA have been 
successfully used to prevent the recurrence.[9]

Considered at times as a serious posttreatment 
complication,[5,6] the recurrence of pterygium is 
characterized by the presence of extensive scarring from 
the previous surgical procedure, excessive fibrovascular 
growth, and corneal thinning.[13] Patients with recurrent 
pterygium often develop blurred vision due to the 
astigmatism that can cause long‑term morbidity, 

Original Article

Introduction

Pterygium is a common ocular disease characterized 
by triangular‑shaped conjunctival overgrowth 

extended to cornea.[1,2] The standard treatment of 
pterygium is surgical excision that is usually associated 
with high recurrence rates.[2‑6] Recurrence rate can be 
up to 89% and its severity may vary based on different 
approaches and preoperative characteristics.[2,6]

To resolve the high recurrence rate of bare sclera with 
simply excision, various surgical procedures have 
been proposed, including conjunctival auto‑grafting, 
conjunctival–limbal auto‑grafting and amniotic 
membrane transplantation  (AMT).[7‑12] Furthermore, 
intraoperative application of mitomycin C  (MMC), an 
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disability, and decreased quality of life.[14] The cause 
of recurrent pterygium is usually multifactorial, and 
encompasses patient‑related factors  (e.g., preoperative 
anatomic predisposition, medical comorbidities), and 
surgical factors (e.g., choice of the appropriate approach). 
For a successful outcome, this cause must be ascertained 
preoperatively.[15,16]

Although it seems that recurrence rates with 
combination procedures had lower than single 
procedure, each procedure has its limitations and 
preoperative clinicoepidemiologic characteristics. 
Amniotic membrane  (AM) functions as a new healthy 
substrate suitable for proper epithelization which has a 
strong anti‑adhesive effect and is normally avascular.[17] 
Furthermore, the use of MMC during surgical excision 
of pterygium can be effective for the prevention of 
regrowthing of fibrovascular tissue.[18]

The purpose of the present prospective study is to 
determine the outcomes of pterygium surgery with 
adjunctive AMT combined with MMC in terms of 
recurrence of the lesion and clinical outcome.

Methods
This study was a prospective single clinical study 
recruited from Feiz ophthalmology referral hospital 
affiliated with Isfahan University of Medical 
Sciences  (IUMS). The study was in line with the 
Declaration of Helsinki and its serial revisions. The 
study protocol was approved by the Institutional Review 
Board of IUMS. After a complete description of the 
intervention and the purpose of the study, a written 
informed consent was acquired from each patient.

In this study, we included the above 18‑year‑old healthy 
patients with the diagnosis of primary and recurrent 
pterygium who applied for surgical excision and also 
excluded those with poor medical conditions, dry eye 
syndrome, wound healing problems collagen vascular 
diseases, pregnancy, breast feeding, monoocularity, intra 
ocular pressure  (IOP) more than 21  mmHg, significant 
ocular surface disease, previous ocular surgery, current use 
of anticoagulation and immunosuppressive medications, 
history of allergy or intolerance of glucocorticosteroid, 
use of any topical or systemic medication or supplement.

The following withdrawal criteria were also applied: 
Not showing up for follow‑up visits, receiving other 
medications agents during the study.

Before the study begins, some ophthalmological 
examination was conducted including assessment 
of visual acuity, slit‑lamp microscopic examination, 
and IOP measurement. IOP was measured using a 
slit‑lamp‑mounted Goldman applanation tonometer.

The surgical intervention included three steps: Pterygium 
excision, MMC administration, and AMT. All surgical 
procedures were performed by the same surgeon.

Under sterile conditions, after topical anesthesia, injection 
of 2% lidocaine hydrochloride was performed into 
the body of the pterygium. The head of was separated 
and removed from the cornea by blunt dissection. The 
residual tissue over the corneal defect area was shaved 
with toothed forceps. Subconjunctival fibrous tissue 
under the pterygium was removed as much as possible 
avoiding damage to the underlying muscle sheath.

After pterygium excision, 0.2 mg/mL of MMC solution 
was applied topically using microsponge soaked with 
MMC underneath the conjunctiva over the muscle 
tendon insertion for 2 min; then, the MMC was washed 
copiously with 30 mL of balanced salt solution.

After rinsing the preserved biological AM in 
physiological saline for 15  min, it was severed into 
an appropriate size with scissors and placed over the 
rectangular area of bare sclera. The free edge of the AM 
was sutured through the episcleral tissue to the edge of 
conjunctiva along the bare sclera border with 10‑0 nylon 
sutures interrupted and was tightly pressed centrally to 
securely attach it to the bare sclera.

Postoperatively, patients were given prednisolone 1% 
eye drops combined with an antibiotic eye drops.

The topical corticosteroid and topical antimicrobial 
agents were used in fulfillment of the following 
protocol: Chloramphenicol and betamethasone eye 
drops were administered 4  times daily and if there was 
excessive irritation from the stitches, lubricants were 
also prescribed. Notably, ocular patch was removed 
after 48  h of the surgery, and sutures were removed 
after 1 week. Medication adherence was controlled by a 
weekly comparison of eye drop content.

The patients were followed‑up at day’s 1, 7, 14, and 
then at 3‑month interval for 2 years.

The primary outcome of this study was the recurrence 
rate of pterygium after surgery which was defined as 
the regrowth of the fibrovascular proliferation tissue 
more than 1  mm from their origins using slit lamp 
(width of the lesion in millimeters). The secondary 
outcome measure was changing in the pterygium 
size. Other complications were also recorded such as 
pyogenic granuloma, inclusion cyst, corneal and scleral 
thinning, scleral melting, etc.

Considering the time to recurrence of pterygium as the 
main dependent variable, and regarding the sex, age, 
and ophthalmological characteristics of lesion as the 
explanatory variables, Kaplan–Meier estimates and plots 
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Fifty case  (90.9%) had reduction in size of pterygium 
in follow‑up period. Four case  (7.3%) had no change 
in size and only one case had larger size of pterygium 
surgery in follow‑up.

Using regression analysis among the change of size 
of the pterygium, we found a statistically significant 
association in the reduced model between change of 
size with age  (P  =  0.044) and size of lesion before 
surgery  (P  <  0.001). The standardized coefficient 
was −0.012 and −0.743 for age and size of lesion before 
surgery, respectively. The regression analysis equation 
was:

Change of size = (−0.01) (Age) + (−0.74) (Size of lesion 
before surgery) + 0.44.

The results of the primary full model and final reduced 
model of regression analysis are summarized in 
Table  3. An increase in 1  year of age was associated 
independently with a decrease in 0.01 mm in change of 
size after surgery; while an increase in 1 mm of size of 
pterygium before surgery was associated independently 
with a decrease in 0.74  mm in change of size after 
surgery.

Table  4 shows the IRs and RRs for recurrence of 
pterygium by each variables. RR for recurrence of 
pterygium according to sex  (P  =  0.90), age  (P  =  0.90), 
type of lesion  (P  =  0.87) and size of lesion before 
surgery (P = 0.92) were insignificant [Table 4].

Discussion
The result of our study showed that the overall recurrence 
rate was 34.5% and the estimated time to the recurrence 
for larger size of pterygium before surgery was shorter. 
Furthermore, the increasing age and pterygial tissue are 
risk factors for recurrence.

The treatment of pterygium is a challenging condition 
due to possible recurrence after the single and 
combination therapy. Moreover, recurrent pterygium 
surgery is usually accompanied by more scar formation 
and related complications.[2]

The reported recurrence rates with AMT vary between 
3.8% and 40.9%.[15,19] The recurrence rate of pterygium 
in our study was 34.5% in 2  years’ follow‑up. These 
differences may depend on the variable technical, surgical 
procedure and different duration of follow‑up.[20] The 
recurrence of pterygium after MMC usually occurred 
in about 12  months;[21] but, in our study, the time of 
recurrences was longer. New research should focus on 
time of recurrence of pterygium by a long‑term follow‑up.

We showed there is direct relationship between age and 
the change of size after surgery. In other words, younger 

were performed to analyze and demonstrate the survival 
functions, and were compared using log‑rank tests. 
A backward reduced multiple regression model also was 
applied to evaluate the relationship between the change 
of size of the lesion (as another dependent variable) and 
each of abovementioned explanatory variables. Incidence 
rates  (IRs) and their 95% confidence intervals  (CIs) 
were estimated for the recurrence of pterygium for all 
patients as well as subgroups defined by the explanatory 
variables. Rate Ratios  (RRs) were reported to evaluate 
the association between each basic characteristics 
and recurrence. Survival and regression analyses 
were performed using SPSS 22  (IBM Corporation, 
New  York, USA) and Stata  (StataCorp.: Release 11.2. 
College Station, Texas 77845 USA) software was used 
to estimate IRs and RRs. A  two‑tailed P  <  0.05 was 
considered as statistically significant.

Results
This study included 55 operations on 55  patients with 
pterygium. Altogether 30 men  (Aged 21–80  years; 
mean 48.06  ±  17.80) and 25 women  (aged 27–75; 
mean 46.00  ±  13.66) were investigated. Table  1 
depicts the patients’ demographics and clinical 
characteristics [Table 1].

The mean follow‑up period was 
15.21  ±  2.67  months  (range, 12–24  months). The 
overall recurrence rate was 34.5%  (19/55  cases). The 
Kaplan–Meier survival analysis computed the estimated 
time to recurrence as 17.85 ± 0.42 months for the whole 
population  (95% CI 17.02–18.69  months). Table  2 
and Figure  1 display the estimated time to recurrence 
and the Kaplan–Meier survival curves for sex, age, 
pterygium type and size of pterygium before surgery 
[Table 2 and Figure 1]. The estimated time to recurrence 
for larger size of pterygium before surgery was shorter 
and marginally significant  (17.14  ±  0.58  month in 
size of  ≤3.0  mm versus. 18.56  ±  0.60  month in size 
of <3 mm; P = 0.06) [Table 2].

Table 1: Preoperative clinical characteristics of the 
investigated patients

Variables Mean ± SD/N (%)
Age
Mean±SD 47.12±15.95
Median (minimum‑maximum) 47 (21‑80)

Sex, n (%)
Male 30 (54.5)
Female 25 (45.5)

Type of lesion, n (%)
Primary 40 (72.7)
Recurrent 15 (27.3)

SD=Standard deviation
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subjects had a better response following use of AMT 
combined with MMC. In line with prior studies, although 
younger age may be implicated in pterygium growth, 
many of lesions did not recur.[1,22] Those pterygiums 
were likely to have less fibrovascular tissue. Other 
studies showed that patients aged below 45  years were 
almost 3.5 times more likely to experience a recurrence. 
It seems that the wound healing process may be affected 
by the patient’s age, though the exact mechanism is not 
clear.[23,24]

We indicated that increasing in preoperative size of 
pterygium was associated with a decrease in change of 
size after surgery. That is to say, smaller lesions had a 
better response possible due to mpre complete removal 
of pterygium tissue. There is controversy in the literature 
about whether larger, or smaller pterygiums are more 
prone to recurrence after surgery.

In a study on 135  patients with primary pterygium, 
Bahar et  al. asserted that larger pterygium contributed 

Table 2: Estimated time to recurrence for sex, age, pterygium type, and size of pterygium before surgery
Variables Estimated time to recurrence (months), mean±SE 95% CI (months) P
Sex

Male 17.59±0.62 16.36‑18.82 0.60
Female 18.17±0.60 19.98‑19.35

Age (years)
<50 18.30±0.46 17.39‑19.21 0.24
≥50 16.95±0.82 15.33‑18.58

Type of lesion
Primary 17.88±0.51 16.86‑18.90 0.64
Recurrent 17.83±0.85 16.25‑19.41

Size of lesion before surgery (mm)
<3 18.56±0.60 17.36‑19.75 0.06
≥3.0 17.14±0.58 16.00‑18.27

CI=Confidence interval, SE=Standard error

Figure 1: Kaplan–Meier curves for risk factors associated with the pterygium recurrence: (a) sex (P = 0.60; log-rank, Mantel–Cox), (b) age (P = 0.24; 
log-rank, Mantel–Cox), (c) primary vs. recurrent type of pterygium (P = 0.64; log-rank, Mantel–Cox) and (d) Size of lesion before surgery (P = 0.06; 
log-rank, Mantel–Cox)
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to an elevated risk of recurrence.[25] Similarly, Yamada 
et  al. noticed that smaller pterygium decreased the risk 
of recurrence.[26] On the other hand, Varssano et al., after 
a study on 176 pterygium patients with, emphasized 
that pterygia invading less into the cornea probably had 
more recurrences.[27] However, we should be careful that 
these studies differ not only in important methodological 
aspects but also in follow‑up period, the usage of 
adjuvant medication, measuring approach, etc.

MMC is a kind of antimetabolites which can prevent the 
cell proliferation by alkylateing DNA double helix.[28] 
Thus, the possible explanation for lower recurrence rate 
following use of MMC attributed to the effect of MMC 
on inhibiting fibroblast proliferation and migration.[28]

The main limitation of this study was the lack of control 
group and relatively short duration of follow‑up in some 
patients.

In conclusion, the results of our study demonstrate 
that increasing age and pterygial tissue are risk factors 
for recurrence. Thus, the early excision of pterygium 
is recommended to decrease the recurrence rate in 
young patients. Furthermore, pterygium surgery has a 

substantial recurrence rate even after AMT combined 
with MMC.
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Table 3: Results of regression analyses to evaluate the relationship between the change of size of the lesion and each of 
its predictors of interest

Model Primary full modela Final reduced modelb

Coefficients t P Coefficients t P
B SE B SE

Constant 0.074 0.840 0.088 0.930 0.448 0.327 1.369 0.177
Age −0.011 0.007 −1.653 0.105 −0.012 0.006 −2.065 0.044
Sex 0.063 0.195 0.323 0.748 ‑ ‑ ‑ ‑
Type of lesion 0.074 0.222 0.336 0.738 ‑
Follow‑up time (month) 0.011 0.040 0.266 0.791 ‑ ‑ ‑ ‑
Size of lesion before surgery −0.755 0.096 −7.875 <0.001 −0.743 0.090 −8.266 <0.001
aEntered predictors: (Constant), size of lesion before surgery, sex, follow‑up time (month), type of lesion, age, bRemained predictors after 
backward reduction: (Constant), size of lesion before surgery, age. SE=Standard error

Table 4: Incidence rates and rate ratios for recurrence by each variables of interest
Variables Incidence rate (95% CI) (per month) Rate ratio (95% CI) P
Sex

Male 0.066 (0.046‑0.095) 0.96 (0.54‑1.70) 0.907
Female* 0.064 (0.043‑0.095)

Age (years)
<50 0.062 (0.044‑0.088) 1.14 (0.63‑2.01) 0.623
≥50* 0.071 (0.047‑0.107)

Type of lesion
Primary 0.066 (0.048‑0.091) 0.94 (0.48‑1.74) 0.871
Recurent* 0.063 (0.038‑0.104)

Size of lesion before surgery (mm)
<2.5 0.066 (0.046‑0.095) 0.97 (0.54‑1.71) 0.928
≥3.0* 0.064 (0.043‑0.095)

All participants 0.065 (0.050‑0.085) ‑ ‑
*Set as exposed group to estimate rate ratio. CI=Confidence interval
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