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Abstract

Introduction: Pterygium may give rise to astigmatism in addition to causing 
blindness in advanced stages, reflecting the importance of timely surgical interven-
tion. Despite various operative approaches, the recurrence rate continues to range 
from 2% to 89%. Therefore, it is essential to investigate the risk factors influencing 
recurrence to improve therapeutic strategies.
Purpose: To determine the risk factors of pterygium recurrence among the 
multiethnic cohort of patients of Bintulu, Sarawak (Malaysian Borneo).
Study design: Retrospective cohort.
Materials and methods: This study was conducted in Bintulu Hospital, Sarawak 
(Malaysian Borneo) and involved patients who underwent pterygium excision 
with conjunctival autografting between April 1, 2016 and May 31, 2019. Patients 
completed at least a year of follow-up for recurrence detection. Collected data 
included presence of recurrence, sociodemographics, outdoor activities, habits, 
first-degree family history, pterygium type and location, as well as laterality. 
Chi-squared test, Fisher’s exact test, and logistic regression analysis were used.
Results: A total of 161 eyes that underwent pterygium excision in 137 patients were 
identified. Percentage of recurrence was found to be 42%. The mean age during 
excision was 59.3 ± 11.5 years; age group showed no significance in pterygium 
recurrence (p = 0.447). Male gender showed statistical significance (p = 0.045, 
OR 1.90, CI 1.01, 3.58) in chi-squared test but not in logistic regression. Ethnicity, 
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marital status, income, and education level showed no association with recurrence 
(p > 0.05). Anatomic factors like location (p = 0.353) and laterality (p = 0.955) also 
showed no association. Smoking (p = 0.867) and alcohol intake (p = 0.397) were 
insignificant, similar to first-degree family history (p = 0.137). Activities involving sun 
exposure (p < 0.001, OR 18.34, 95% CI 5.59, 60.17) and recurrent pterygium type (p = 
0.001, OR 7.40, 95% CI 1.81, 30.21) supported a positive association with recurrence. 
Medication adherence (p < 0.001, OR 3.61, 95% CI 1.07, 12.21) and the use of sun 
protection (p < 0.001, OR 7.90, 95% CI 3.25, 19.19) showed a statistically significant 
decrease in recurrence. 
Conclusion: Activities involving sun exposure, use of sun protection, medication 
adherence, and recurrent pterygium type have shown to be statistically significant 
in influencing recurrence after excision and conjunctival autograft.

Keywords: conjunctival grafting, pterygium, pterygium excision, recurrence, risk 
factors

Pterigium berulang di Bintulu, Sarawak (Borneo 
Malaysia): penentuan faktor risiko

Abstrak
Pendahuluan: Pterigium dapat menimbulkan astigmatisme selain menyebabkan 
kebutaan pada tahap lanjut, yang menggambarkan pentingnya campur tangan 
pembedahan tepat pada masanya. Walaupun terdapat pelbagai pendekatan 
pembedahan, kadar pengulangan terus berkitar antara 2% hingga 89%. Oleh itu, 
adalah mustahak untuk menyelidik faktor risiko yang mempengaruhi kes berulang 
dan memperbaiki strategi terapi.
Tujuan: Untuk menentukan faktor risiko berulang pterigium di antara kohort 
pesakit pelbagai etnik Bintulu, Sarawak (Borneo Malaysia).
Reka bentuk kajian: Kumpulan retrospektif.
Bahan dan kaedah: Kajian ini dilakukan di Hospital Bintulu, Sarawak (Borneo 
Malaysia) dan melibatkan pesakit yang menjalani eksisi pterigium dengan cantuman 
autograf konjunktiva antara 1 April 2016 dan 31 Mei 2019. Pesakit menyelesaikan 
sekurang-kurangnya satu tahun susulan lanjut untuk pengesanan kes berulang. 
Data yang dikumpulkan termasuk kehadiran berulang, sosiodemografi, aktiviti 
luar, kebiasaan, sejarah keluarga darjah pertama, lokasi dan jenis serta kelateralan 
pterigium. Uji Chi-kuadrat, uji tepat Fisher, dan analisis regresi logistik digunakan.
Dapatan: Sebanyak 161 mata yang menjalani eksisi pterigium pada 137 pesakit 
dikenal pasti. Peratusan berulang didapati 42%. Umur min semasa eksisi adalah 59.3 



Recurrent pterygium in Bintulu, Sarawak: determining risk factors 11

± 11.5 tahun; kumpulan umur tidak menunjukkan kepentingan dalam kambuhan 
pterigium (p = 0.447). Jantina lelaki menunjukkan kepentingan statistik (p = 0.045, 
OR 1.90, CI 1.01, 3.58) dalam ujian chi-square tetapi tidak dalam regresi logistik. 
Etnik, status perkahwinan, pendapatan, dan tahap pendidikan tidak menunjukkan 
hubungan dengan kambuhan (p > 0.05). Faktor anatomi seperti lokasi (p = 0.353) 
dan lateral (p = 0.955) juga tidak menunjukkan perkaitan. Merokok (p = 0.867) dan 
pengambilan alkohol (p = 0.397) tidak signifikan, serupa dengan sejarah keluarga 
darjah pertama (p = 0.137). Aktiviti yang melibatkan pendedahan cahaya matahari 
(p < 0.001, OR 18.34, 95% CI 5.59, 60.17) dan jenis pterigium berulang (p = 0.001, 
atau 7.40, 95% CI 1.81, 30.21) menyokong hubungan positif dengan berulang. 
Kepatuhan ubat (p <0.001, OR 3.61, 95% CI 1.07, 12.21) dan penggunaan pelindung 
cahaya matahari (p <0.001, OR 7.90, 95% CI 3.25, 19.19) menunjukkan penurunan 
berulang secara statistik.
Kesimpulan: Kegiatan yang melibatkan pendedahan cahaya matahari, penggunaan 
pelindung sinar matahari, kepatuhan terhadap ubat-ubatan, dan jenis pterigium 
berulang telah terbukti signifikan secara statistik dalam mempengaruhi kes 
berulang selepas eksisi dan autograf konjunktiva.

Kata kunci: berulang, cantuman graf konjunktiva, eksisi pterigium, faktor risiko, 
pterigium

Introduction

Pterygium is an ocular surface disease in which there is a benign, uncontrolled 
growth involving epithelial hyperplasia, hyperproliferation of vessels, and elastotic 
degeneration of the bulbar conjunctiva onto the cornea.1,2Besides causing debilitat-
ing blindness in advanced stages, pterygium may give rise to refractive astigmatism 
and is cosmetically unappealing, which conclusively reflects the importance 
of surgical intervention.3 Worldwide, studies have shown that the prevalence 
of pterygium ranges between 0.07% and 53%.4 Pterygium is noted to be more 
prevalent within the “pterygium belt” located between 30° north and south of 
the equator.5Malaysia is located in the presumed “pterygium belt” along with its 
neighbours India, Singapore, Indonesia, Japan, and Nepal, for which pterygium 
prevalence is 11.7%, 10.1%, 10%, 4.4%, and 10.08%, respectively.6-11 A study done 
in West Malaysia reported a 7.4% prevalence of pterygium, while in East Malaysia 
studies are yet to be conducted.12

Surgery has been widely used in the treatment of pterygium, which mainly 
includes leaving the sclera bare after excision and excision with either conjunc-
tival autograft, conjunctival minigraft, or amniotic membrane grafting.13 Other 
treatment approaches include adjunctive therapies such as thiotepa, mitomycin, 
or beta irradiation postoperatively or intraoperative mitomycin besides cautery 
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and excimer laser treatment.14 Despite surgery being the single most practical 
way to treat pterygium, recurrence rates continue to range from 2% to 89% with 
various operative approaches.15,16 Therefore, it is essential to investigate the risk 
factors involved in pterygium recurrence in order to improve therapeutic strategies, 
especially in light of the fact that it has tendency to proliferate more aggressive-
ly during recurrence.1 In addition, various authors have addressed the need for 
research on the effect of ethnicity and other risk factors as prognosticators of post-
operative pterygium recurrence in a controlled fashion.14,17 Ethnicity in particular 
has consistently been overlooked as a potential predictor due to the assumed 
homogeneity of the research subjects.17,18

To the best of our knowledge, a study regarding the risk factors of pterygium 
recurrence has yet to be done in an equatorial population. In our case, Bintulu is 
located 3° north of the equator and its multiethnic population, living in the same 
geographical area, provides an exceptional opportunity to study it from a single 
health facility. This study was intended to investigate the postoperative recurrence 
of pterygium in association with demographic, environmental, habitual, anatomic, 
and familial predisposition factors.

Materials and methods

This study was conducted in compliance with the ethical principles outlined in the 
Declaration of Helsinki as well as the Malaysian Good Clinical Practice Guideline 
and obtained ethical clearance from the country’s Medical Research and Ethics 
Committee. This retrospective cohort study involved patients who underwent 
pterygium excision with conjunctival autografting and completed at least 1 year of 
follow-up in Bintulu Hospital. Recruitment of subjects was done from patients who 
underwent the procedure between April 1, 2016 and May 31, 2019. These patients 
were identified and approached during their regular follow-up at the clinic. 

Written informed consent was obtained and patients were interviewed to 
obtain demographic data (age during excision, gender, ethnicity, education 
level, income, marital status), information on lifestyle as well as habits (activities 
involving sun exposure, smoking, use of sun protection, postoperative medication 
adherence, alcohol consumption), and familial predisposition. Household income 
was calculated from the total income of each household member. Households 
were grouped into quintiles according to income.19 Sun exposure was considered 
significant when outdoor activities involved sun exposure for more than 5 hours per 
day.4,20 Non-smokers were categorised as those who had never smoked or smoked 
less than five packs in their lifetime.4,20 Sun protection included the use of hats, 
sunglasses, umbrellas, or shades during outdoor activities and was categorised 
using Likert-scale answers.21,22Medication adherence was defined as taking 80% 
or more of the prescribed medication doses.23Prescribed medications referred to 



Table 1. Univariate and multivariate analysis of variables in patients with and without 
recurrence

Characteristics
Recurrence

AOR (95% CI) P-value
Yes (%) No

Age during excision 

<40 2 (40%) 3   0.447ᵇ

40–49 11 (34.4%) 21    

50–59 23 (52.3%) 21    

>60 33 (41.3%) 47    

Gender 

Male  41 (50.6%) 40 1.90 (1.01,3.58) (COR) 0.045ᵃ

Female 28 (35%) 52    

Ethnicity 

Malay   7 (43.8%) 9   0.607ᵃ

Chinese 10 (38.5%) 16    

Iban 34 (39.5%) 52    

Melanau 13 (52.0%) 12    

Others               5 (62.5%) 3    

Marital status 

Single 3 (37.5%) 5   0.485ᵃ

Married 52 (41.9%) 72    

Widower/Widow/
Divorcee 14 (48.3%) 15    

Education level 

No formal education 21 (41.2%) 30   0.953ᵃ

Primary education 20 (44.4%) 25    

Secondary education 23 (41.8%) 32    

Tertiary education  5 (50%) 5    

Income 

1st quintile 16 (38.1%) 26   0.642ᵃ

2nd quintile 15 (38.5%) 24    

3rd quintile 23 (50%) 23    

4th quintile 15 (44.1%) 19    

Recurrent pterygium in Bintulu, Sarawak: determining risk factors 13



Characteristics
Recurrence

AOR (95% CI) P-value
Yes (%) No

Location 

Nasal 47 (40.2%) 70  0.353ᵇ

Temporal 3 (75%) 1   

Both 19 (47.5%) 21   

Laterality 

Unilateral 14 (42.4%) 19  0.955ᵃ

Bilateral 55 (43%) 73   

Smoking 

Smoker 15 (44.1%) 19  0.867ᵃ

Non-smoker 54 (42.5%) 73   

Alcohol Intake 

Abstinent 66 (43.7%) 85  0.397ᵇ

Light drinking 1 (25%) 3   

Moderate drinking 0 (0%) 3   

Unsafe drinking 2 (66.7%) 1   

First-degree family history of pterygium

Yes 28 (50.9%) 27  0.137ᵃ

No 41 (38.7%) 65   

Activities involving sun exposure

Yes 30 (85.7%) 5 18.34 (5.59,60.17) < 0.001

No 39 (31%) 87   

Medication adherence 

Yes 46 (34.6%) 87   

No 23 (82.1%) 5 3.61 (1.07,12.21) < 0.001

Use of sun protection 

Never/Rarely/
Sometimes 39 (68.4%) 18 7.90 (3.25,19.19) < 0.001

Often/Always 30 (28.8%) 74   
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Characteristics
Recurrence

AOR (95% CI) P-value
Yes (%) No

Pterygium type 

Primary 54 (38%) 88   

Recurrent 15 (78.9%) 4 7.40 (1.81,30.21) 0.001

Total 69 (42%) 92   

ᵃPearson chi-square test
ᵇFisher’s test
AOR: adjusted odds ratio; COR: crude odds ratio
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lubricant and steroid eye drops given postoperatively for 1 month. Patients were 
deemed “abstinent” if they consumed less than 1 unit of alcohol a week. “Light” 
drinking was defined as between 1 and < 7 units a week and “moderate” drinking as 
7 to < 14 units a week. “Unsafe” drinking was defined as > 14 units a week.24,25

Information regarding date of operation, duration of follow-up, age during 
surgery, laterality and location of pterygium, presence of recurrence, type of 
pterygium, and date of recurrence detection was obtained from the hospital 
information system. Recurrence of pterygium was defined as any fibrovascular 
growth extending across the limbus onto the cornea at the site of previous surgical 
excision.26Patients who did not consent for this research and those with incomplete 
data were excluded.

All the information obtained was analysed for associations with pterygium 
recurrence using SPSS version 26. The analytical statistics used were chi-square test 
and Fisher’s exact test. Subsequently, variables that showed significant association 
in these tests were further analysed via multivariate logistic regression. Variables 
with 95% confidence interval (CI) and p-value < 0.05 were considered statistically 
significant factors for pterygium recurrence.

Results

A total of 161 eyes from 137 patients who underwent pterygium excision from April 
2016 to May 2019 were included in this study. Male-to-female ratio was noted to be 
almost 1:1(81 to 80). The mean age during excision was 59.3 ± 11.5 years. Percentage 
of recurrence was noted to be 42%.

Table 1 summarises the risk factors investigated and the presence of recurrence. 
Most pterygium excisions (49.7%) were performed in patients above 60 years of age. 
This demographic factor showed no significant difference when incorporated into 
Fisher’s test (p = 0.447). Male gender was statistically significant (p = 0.045), with a crude 
odds ratio (OR) of 1.90 and CI of 1.01 to 3.58 when analysed using chi-squared test;  



L Murugia et al.16

however, once integrated in binary logistics, the value became non-significant. 
Other sociodemographic data, which included ethnicity, marital status, and 
education level, showed a p > 0.05. Income, which was divided equally in quintiles, 
also appeared to be non-significant (p = 0.642). Location and laterality as anatomic 
factors also showed no significant difference, with p-values of 0.353 and 0.955, 
respectively. The initial data was analysed with Fisher’s test, while the latter with 
chi-squared test. Being known risk factors for many diseases, smoking (p = 0.867) 
and alcohol intake (p = 0.397) showed no association with recurrence in this study. 
Positive family history in first-degree relatives was analysed with chi-squared test 
and resulted in non-association with recurrence (p = 0.137).

Moving forward, all factors which showed significant difference when analysed 
with univariate analysis were assimilated into logistic regression to control 
confounding factors. Data on activities involving sun exposure yielded p < 
0.001 with OR 18.34 (95% CI 5.59, 60.17), supporting a positive association with 
recurrence. Medication adherence (p < 0.001, OR 3.61, 95% CI 1.07, 12.21) and 
use of sun protection (p < 0.001, OR 7.90, 95% CI 3.25, 19.19) showed statistically 
significant decrease in recurrence. Recurrent pterygium type were 7.40 times more 
likely to cause recurrence compared to primary pterygium type (p = 0.001, 95% CI 
1.81, 30.21).

Discussion

The aim of this study was to determine the risk factors that contribute to pterygium 
recurrence after excision and conjunctival grafting in a multiethnic cohort of 
patients in Bintulu, Sarawak (Malaysian Borneo). Given its considerably high 
recurrence rate, it is essential for us to identify its risk factors in order to establish 
different therapeutic strategies as well as modify surveillance follow-up frequency 
and duration for those who are deemed to have higher tendency for recurrence. 
Intensive counselling on lifestyle and aggressive treatment approach may be 
administered in anticipation of recurrence. We performed our study retrospective-
ly to analyse anatomy, sociodemographics, environment, lifestyle, and pterygium 
type as potential factors for recurrence.

Pterygium recurrence often develops in a short span of time after excision; 
therefore, sun exposure was assumed to be a rather negligible risk factor.1 This 
assumption was refuted in our study, which proved that sunlight exposure is a 
significant risk factor, further supporting similar studies conducted in Croatia, 
Spain, and Korea.27-29 In addition, lack of sun protection also appeared to be signifi-
cantly associated with recurrence in this study. In fact, the burden may be higher in 
regions located in the “pterygium belt”, in this case, our study site, Bintulu. Multiple 
studies have addressed the effect of UVB on limbal cells leading to production 
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of interleukin (IL)-6, IL-8, and growth factors which is linked to inflammation, 
blood vessel formation, cellular proliferation, and antiapoptosis.30-32 Although the 
pathogenesis of recurrence due to sunlight has never been well documented, the 
previously mentioned molecular pathogenesis may possibly apply to any type of 
pterygium.

Recurrent pterygium itself was more likely associated with further recurrence 
as compared to primary pterygium in this study. A possible explanation for this 
could be the degree of expression of cyclooxygenase-2 (COX-2), which is said to 
be increased in stromal fibroblasts of recurrent pterygium in contrast to primary 
pterygium and is believed to be part of the pathogenesis of pterygium itself 
through its antiapoptotic nature.33-35

The use of corticosteroids and artificial tears has been important in reducing 
the postoperative complications of pterygium, including recurrence.39-40 In our 
study site, both corticosteroids and artificial tears were given postoperatively; our 
results showed poor medical adherence be a significant risk factor in recurrence. 
Without proper consistent usage of these medications, the protective factor is no 
longer in place. This theory is supported by a recent study in Spain, which showed 
that tapering doses of corticosteroids within 5 weeks as compared to 4 months 
improved medication compliance and therefore resulted in less complications 
such as recurrence.40

Male gender showed significance in univariate analysis, but lost significance 
once incorporated into binary regression. This may be due to the disproportion-
ately greater number of males exposed to the sun, possibly because of the nature 
of their occupation in Bintulu. Male gender as a predictive factor, however, seemed 
inconclusive as there have been mixed results in multiple studies.1,17,28,38,39

Younger age has been documented to be more prone towards recurrence in a 
few studies.1,38,40 Surprisingly, our study contradicts this, possibly due to an uneven 
distribution number of patients whereby most of the patients in our study were 
more than 60 years old.

This study has several limitations. The first is the lack of standardized surgical 
technique for pterygium excision due to the surgeries being performed by multiple 
surgeons using different surgical techniques, which may have influenced postop-
erative outcomes. The second is the patients who were lost to follow-up, who may 
have experienced recurrences but could not be included in our study. Finally, due 
to its retrospective nature, we were unable to obtain information on pterygium 
morphology prior to excision, which has been reported to influence recurrence in 
several studies. 

In conclusion, activities involving sun exposure, the use of sun protection, 
medication adherence, and recurrent pterygium type have shown to be statistical-
ly significant in influencing recurrence after excision and conjunctival autograft in 
our multiethnic cohort of patients in Bintulu, Sarawak (Malaysian Borneo).
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