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Background: Recurrence is a common complication of pterygium excision. The objective of this 

study was to evaluate the efficacy of topical 0.2% loteprednol etabonate, a ‘soft steroid’, compared 

to topical 0.1% dexamethasone widely used in postoperative pterygium excision to prevent the  

recurrence of pterygium.

Methods: A Randomized control trial study, patients undergoing pterygium excision with 

amniotic membrane transplantation who developed impending recurrent pterygium stage 

3 were randomized into 2 groups. Group 1 received 0.2% loteprednol etabonate and group 

2 received 0.1% dexamethasone. The rate of true recurrence of pterygium, impending 

recurrent pterygium scores, and intraocular pressure were compared between the groups.

Results: Fifty-four eyes of 54 patients in each group were included. The true recurrence of 

pterygium in between groups was not significantly different (15 patients [27.8%] in group 

1 vs. 17 patients [31.5%] in group 2, p = 0.67). However, the time to recurrence ± SD 

was longer in group 2 than in group 1 (3.35 ± 1.7 vs. 1.47 ± 0.8 months, respectively,

 p = 0.0002). No ocular hypertension was found in group 1, but found 6 patients (11.1%) 

in group 2.

Conclusions: This study found the efficacy of 0.2% loteprednol etabonate was non-inferior 

to 0.1% dexamethasone in preventing the recurrence of pterygium and controlling 

inflammation after pterygium excision with better safety in avoiding steroid-induced 

ocular hypertension.
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Introduction

Pterygium is a triangular fibrovascular 

tissue expanding from conjunctiva into 

limbus and cornea, commonly found at the 

nasal side. It can cause irritation, itching, 

dryness, red eye, and blurred vision from 

corneal astigmatism or obscuring central 
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vision. The major cause of pterygium is 

prolonged exposure to solar ultraviolet 

radiation.1-2 The mainstay of treatment is 

pterygium excision.

A common complication of pterygium 

excision is the recurrence of pterygium. The  

results after pterygium excision are classified 

into 4 stages: stage 1 is the normal appearance 

of the conjunctiva after pterygium 

excision, stage 2 is the appearance of small 

conjunctival vessels in the area of excision 

reaching the limbus without fibrovascular 

occurrence, stage 3 is fibrovascular 

growth into the area of  excis ion 

without invasion into the cornea, and 

stage 4 is fibrovascular growth into the 

cornea, which is defined as the true 

recurrence of pterygium (Table 1).3 The  

recurrence rate after pterygium excision with 

bare sclera is as high as 80%.4 Pterygium 

excision with conjunctival autograft or with 

amniotic membrane transplantation (AMT) 

can reduce the rate of recurrence to 2-35%.5 

The use of other adjunctive treatments such 

as beta radiation, mitomycin C (MMC) or 

5-fluorouracil (5-FU) intraoperatively or 

postoperatively can also further reduce the 

recurrence rate.6 In highly inflamed eyes 

or impending recurrent pterygium, the 

use of 5-FU, MMC, or dexamethasone  

subconjunctival injection can be added to reduce 

the recurrence rate. 5-FU is commonly used  

because it has low complication rates and 

does not effect intraocular pressure (IOP) 

to the extent as that of dexamethasone.

An important aspect of care in 

pterygium excision is controlling the 

conjunctival inflammation in both the 

preoperative and postoperative period.7 

Currently, there is no standard guideline 

for reducing inflammation postoperatively 

by topical steroids. Therefore, it depends on 

the individual ophthalmologist’s judgement 

for the selection of type, concentration, 

and frequency of steroid used. Frequently, 

topical steroid is prescribed every 2-4 

hours in the early postoperative period and 

then gradually reduced depending on the 

severity of the conjunctival inflammation 

for 1-3 months. Complications of topical 

steroid include ocular hypertension or 

secondary glaucoma, cataract, infectious 

keratitis, ptosis, scleral thinning and 

macular edema.8 Certain types of ‘soft 

steroids’ have lower rates of steroid-induced 

ocular hypertension although with a lower  

efficacy in reducing inflammation compared 

with other steroids. One of these is 

loteprednol etabonate 0.5% and 0.2%. 

The 0.2% loteprednol etabonate is a new 

and very low potency soft steroid that 

was selected for comparison with 0.1% 

dexamethasone in this study.

The objective of this study was to 

evaluate the efficacy of topical 0.2% 

loteprednol etabonate, a ‘soft steroid’, 

compared with topical 0.1% dexamethasone, 

which is widely used in postoperative 

pterygium excision to prevent the recurrence 

of pterygium. If 0.2% loteprednol etabonate 

is non-inferior in efficacy compared with 

0.1% dexamethasone, it may be used 

postoperatively in pterygium excision 

patients with the benefit of a low incidence 

of ocular hypertension or secondary 

glaucoma.

	

Materials and Methods

A prospective randomized control trial 

was performed from October 2015 to April 

2019 at the Department of Ophthalmology, 

Thammasat Hospital, Thailand and 

Panyananthaphikkhu Chonprathan Medical 

Center, Thailand. 
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Subjects

Patients who had pterygium excision 

with AMT and impending recurrent 

pterygium stage 3 defined as fibrovascular 

tissue not invading the cornea (Table 1 and 

Figure 1) were included. 

Patients were excluded if they had  

1) recurrent pterygium, 2) received adjunctive 

treatment with beta radiation, MMC or 5-FU,  

3) glaucoma or IOP > 21 mmHg, or 4) 

history of 5-FU or chloramphenicol allergy.

The included patients were randomized 

into 2 groups. Group 1 were treated with  

subconjunctival 5-FU injection and topical 

0.2% loteprednol etabonate while group 2 

were treated with subconjunctival 5-FU 

injection and topical 0.1% dexamethasone 

(CD-oph:  dexamethasone sodium 

phosphate 1 mg/mL, chloramphenicol 5 

mg/mL, tetrahydrozaline hydrochloride 

0.25 mg/mL).

Methods

Patient data were collected before  

treatment including age, sex, effected eye, 

IOP, and severity score of impending 

recurrent pterygium (Table 2 and Figure 1).	

The patients who developed impeding 

recurrent pterygium stage 3 included in 

this study were randomized into 2 groups. 

Both groups received subconjunctival 

5-FU injection 5mg/0.1 mL with 27-gauge 

needle in the area of fibrovascular tissue, 

and then the eyes were irrigated with 30 

mL of normal saline. 0.2% loteprednol 

etabonate was prescribed in group 1, 

and 0.1% dexamethasone (CD-oph) was  

prescribed in group 2 every 4-6 hours for 4 

weeks. After that, the regimen was gradually 

decreased until cessation at 3 months. 5-FU 

was repeatedly injected monthly in the 

presence of marked inflammation and not 

more than 3 times to prevent complications.

Figure 1. Severity score of impending recurrent pterygium (redness and thickness)
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Figure 2. Flow chart of the progress through the randomized control trial. Abbreviations: AMT,  

amniotic membrane transplantation; 5-FU, 5-fluorouracil; IOP, intraocular pressure. 

Pterygium excision with AMT

Impending recurrent pterygium 

stage 3

Follow-up

Follow inclusion  and 

exclusion criteria

Group 1: 54 eyes

Subconjunctival 5-FU 

injection +

0.2% loteprednol etabonate eyedrop

Group 2: 54 eyes

Subconjunctival 5-FU 

injection +

0.1% dexamethasone eyedrop

Follow-up at 1, 3, 6, and 9 months for assessment

1)	 Severity score of impending recurrent pterygium

2)	 Detection of true recurrent pterygium and time to recurrence

3)	 IOP

4)	 Complications

Table 1. 4 stages of postoperative pterygium excision.

4 stages of postoperative pterygium excision

Stage 1 Normal appearance of conjunctiva after pterygium excision

Stage 2 Appearance of small conjunctival vessels in the area of excision reaching limbus 

without fibrovascular occurrence

Stage 3a Fibrovascular growth into the area of excision without invasion into the cornea

Stage 4 Fibrovascular growth into the cornea (true recurrence of pterygium)

aDefined as impending recurrent pterygium in the present study
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All patients were followed-up at 1, 3, 

6, and 9 months to assess the impending 

recurrent pterygium severity score, IOP, 

complications, detection of true recurrent 

pterygium, and time to recurrence.

Statistical Analysis

Baseline characteristics of patients 

were analyzed as mean ± SD for continuous 

data such as age, preoperative IOP, and 

score of impending recurrent pterygium. 

Sex and affected eye were analyzed using 

frequencies and percentages.

The chi-squared test was used 

to determine a significant difference 

of recurrent rate between groups. The 

significant difference of score of impending 

recurrent pterygium were analyzed using 

Mann-Whitney U test for ordinal data 

while continuous data, such as size of 

impending recurrent pterygium, IOP, and 

time to recurrence were analyzed by the 

independent t-test. 

Correlation between the true recurrence 

of pterygium and factors such as age, sex, 

and pretreatment score of impending 

recurrent pterygium were analyzed by 

point biserial correlation coefficient and 

chi-square test.

Ethics

Informed written consent was obtained 

from all participants before inclusion in this 

study at department of ophthalmology. 

The present study was approved by the 

institutional review board and human 

research ethics committee of Faculty of 

Medicine, Thammasat University, and 

Panyananthaphikkhu Chonprathan Medical 

Center, Thailand. The study was performed 

in accordance with the Declaration of 

Helsinki. And this study has no conflict 

of interest.

Results

Fifty-four eyes of 54 patients in each 

group were included in the study. In the 

0.2% loteprednol etabonate group (group 

1), the mean of age ± SD was 61.39 ± 10.3 

years with 16 (29.5%) males and 38 (70.4%) 

females. In the 0.1% dexamethasone group 

(group 2), the mean of age ± SD was 57.2 

± 10.9 years with 15 (27.8%) males and 39 

(72.2%) females. All baseline characteristics  

including age, sex, affected eye, preoperative 

IOP, and score of impending recurrent 

pterygium did not show significant 

differences between both groups (Table 3).

The true recurrence of pterygium 

Table 2. Severity score of impending recurrent pterygium

Factors
Severity score

1 2 3

Redness Mild injection Moderate injection Marked injection

Thickness Thin fibrovascular 

 	 tissue that dose not 

 	 obscure underlying 

 	 vessels

Thick fibrovascular 

 	 tissue that obscures 

 	 underlying vessels

Marked elevated 

 	 fibrovascular tissue

Size (vertical plane 

 	 at 3 mm from 

 	 limbus)	

<3 mm 3-6 mm >6 mm

Score 2-4 = mild, Score 5-6 = moderate, Score 7-9 = severe
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in group 1 and 2 were seen in 15 

patients (27.8%) and 17 patients (31.5%) 

respectively, and there was no significant 

difference (p = 0.67). The mean time to 

recurrence ± SD was 1.47 ± 0.8 months 

in group 1 and 3.35 ± 1.7 months in group 

2, and there was a significantly longer 

time to recurrence in group 2 compared 

with group 1 (p = 0.0002). The mean 

score of impending recurrent pterygium 

at 1 month and 6 months after treatment 

were not significantly different between 

both groups (p =0.26 at 1 month and p = 

0.1 at 6 months). However, the score was 

significantly higher in group 2 compared 

with group 1 at 3 months (p = 0.015). The 

mean number of 5-FU injection ± SD 

was not significantly different between the 

groups (1.5 ± 0.6 in group 1 vs. 1.37 ± 0.6 

in group 2, p = 0.13) (Table 4).

Regarding complications, the study 

found ocular hypertension, defined as IOP > 

21 mmHg, in 6 patients (11.1%), all of which 

were in the 0.1 % dexamethasone group. The 

mean rise in IOP ± SD, defined as the maximum 

IOP minus the baseline preoperative IOP, 

was 1.43 ± 1.3 mmHg and 2.94 ± 2.8 

mmHg in group 1 and group 2, respectively. 

Characteristics

Group 1 

0.2% Loteprednol 

etabonate

(n = 54)

Group 2

0.1% Dexamethasone

 

(n = 54)

P-value

Age, mean ± SD, yr. 61.39 ± 10.3 57.2 ± 10.9 0.23

Sex, n (%)

 	 Male 

 	 Female

16 (29.5)

38 (70.4)

15 (27.8)

39 (72.2)

0.83

Affected eye, n (%)

 	 Right eye 

 	 Left eye	

24 (44.4)

30 (55.6)

17 (31.5)

37 (68.5)

0.17

Preoperative IOP, 

mean ± SD, mmHg

14.0 ± 3.6 14.4 ± 3.1 0.28

Score of impending recurrent 

pterygium, mean ± SD

 	 Injection

 	 Thickness

 	 Size

5.63 ± 1.4

1.65 ± 0.7

2.06 ± 0.5

4.30 ± 1.5

5.98 ± 1.5

1.87 ± 0.7

2.06 ± 0.7

4.34 ± 1.4

0.1

0.06

0.48

0.44

Table 3. Baseline characteristics

Abbreviations: IOP, intraocular pressure
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Characteristics

Group 1 

0.2% Loteprednol 

etabonate

(n = 54)

Group 2

0.1% Dexamethasone

 

(n = 54)

P-value

True recurrent pterygium, n (%) 15 (27.8) 17 (31.5) 0.67

Time to recurrence, 

mean ± SD, mo.

1.47 ± 0.8 3.35 ± 1.7 <0.001

Score of impending recurrent 

pterygium, mean ± SD

 	 Score at 1 month

  	  	 Injection

  	  	 Thickness

  	  	 Size

  	 Score at 3 months

  	  	 Injection

  	  	 Thickness

  	  	 Size

  	 Score at 6 months

 	  	 Injection

  	  	 Thickness

  	  	 Size

4.81 ± 0.9

1.23 ± 0.6

1.65 ± 0.6

4.40 ± 1.3

 3.69 ± 0.9

0.74 ± 0.5

1.28 ± 0.5

3.69 ± 1.4

 3.31 ± 0.9

0.36 ± 0.5

1.26 ± 0.4

3.90 ± 1.4

5.12 ± 1.3

1.31 ± 0.5

1.78 ± 0.8

4.56 ± 1.1

 4.44 ± 1.4

0.85 ± 0.6

1.58 ± 0.7

4.42 ± 1.2

 3.62 ± 1.0

0.43 ± 0.5

1.32 ± 0.6

4.07 ± 0.9

0.26

0.32

0.29

0.27

 0.015

0.25

0.06

0.06

 0.10

0.29

0.42

0.27

 5-FU injection, mean ± SD, n

 	 1 injection, n (%)

 	 2 injections, n (%)

 	 3 injections, n (%)

1.5 ± 0.6

29 (53.7)

23 (42.6)

2 (3.7)

1.37 ± 0.6

36 (66.7)

16 (29.6)

         2 (3.7)	

0.13

IOP rising, 

mean ± SD, mmHg

(maximum IOP– pre-op IOP)

1.43 ± 1.3 2.94 ± 2.8 <0.001

Complications, n (%)

 	 Ocular hypertension
0 6 (11.1)

Table 4. Comparison of recurrence rate, score of impending recurrent pterygium, and complications 

between the 0.2% loteprednol etabonate and 0.1% dexamethasone groups

Abbreviations: 5-FU, 5-fluorouracil; IOP, intraocular pressure
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There was a significantly higher IOP 

elevation in the 0.1% dexamethasone group  

(p= 0.0002) (Table 4).

Correlations between true recurrence 

of pterygium and pretreatment factors 

were analyzed. The age of patients had 

a significantly negative correlation with 

the recurrence of pterygium (r = -0.28, 

p =0.002). Male sex had a significant 

association with recurrence rate (p = 

0.02). However, initial score of impending 

recurrent pterygium, including score of 

injection, thickness, and size, were not 

significantly correlated with the recurrence 

of pterygium.

Discussion

Previous studies have found many 

factors associated with higher recurrence 

rate of pterygium, including some patient 

characteristics, such as younger age, area 

or size of pterygium, current active growth, 

family history, and concurrent ocular 

surface inflammation.9-16 The present study 

also found association between younger age 

and male sex with higher recurrence rate. 

Controlling ocular surface inflammation 

is the key to reducing recurrence of 

pterygium, and topical steroids of various 

types and regimen are the most common 

form of medication to control this 

inflammation.17 Yaisawang found a high 

recurrence rate of pterygium in patients who 

received inadequate post-operative topical  

steroid.3 Prabhasawat, et al. reported 

subconjunctival injection of triamcinolone 

or 5-FU added to topical steroid was 

more effective in halting the progression of 

impending recurrent pterygium.18 

Unfortunately, topical steroids can 

cause many ocular side effects. An important 

one is steroid-induced ocular hypertension, 

which may progress to secondary glaucoma. 

Amaly found one-third of the normal 

population and 90% of primary open angle 

glaucoma developed ocular hypertension 

after 4 weeks of using topical 0.1% 

dexamethasone.19 Makornwattana reported 

the incidence of steroid responders to be 

9.68% in postoperative pterygium excision 

when 0.1% dexamethasone eye drops 

were used.20 To avoid this unwanted side 

effect, ‘soft steroids’, including loteprednol 

etabonate 0.5% and 0.2% were developed by 

retrometabolic engineering that replaces the 

C-20 ketone with a C-20 ester, producing 

a compound designed to induce rapid 

metabolism to inactive metabolites.21-22 

Preclinical and clinical studies have 

confirmed the safety and efficacy of 

loteprednol etabonate for the treatment 

of many ocular inflammatory conditions, 

including giant papillary conjunctivitis, 

seasonal allergic conjunctivitis, anterior 

uveitis, blepharokeratoconjunctivitis, 

keratoconjunctivitis sicca along with the 

control of postoperative inflammation 

following PRK, LASIK, and cataract 

surgery.22 John, et al. suggested loteprednol 

etabonate QID drops or BID ointment were 

sufficient for controlling inflammation in 

postoperative pterygium excision patients 

in a retrospective case series.22 However, 

there are currently no prospective studies 

to evaluate the efficacy of loteprednol 

etabonate in postoperative pterygium 

excision.

This study demonstrated the non-

inferior in efficacy of 0.2% loteprednol 

etabonate to 0.1% dexamethasone 

Although recurrence rates of pterygium 

were not significantly different between 

the 2 treatment groups, longer time to 

recurrence in the 0.1% dexamethasone 
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group was demonstrated. Moreover, no 

ocular hypertension (IOP > 21 mmHg) 

was found in the loteprednol etabonate 

group, compared to 6 patients (11.1%) in 

the 0.1% dexamethasone group. Rise in 

mean IOP ± SD was also significantly lower  

in 0.2% loteprednol etabonate group 

compare with the 0.1% dexamethasone 

group (1.43 ± 1.3 vs. 2.94 ± 2.8 mmHg, 

respectively, p = 0.0002). Our results concord 

with previous studies that demonstrated a 

low propensity for loteprednol etabonate to 

cause significant elevation of IOP ≥ 10 mmHg 

in both short-term (< 28 days, 0.8%) and  

long-term use (≥ 28 days, 1.5%) when 

compared to prednisolone acetate and 

dexamethasone.23

Experience of the surgeon is one factor 

that affects the recurrence rate of pterygium, the  

limitation of this study is the lack of 

control of this confounding factor. I 

recommend further studies of the use 

of several topical steroids, especially 

soft steroid, to compare pterygium  

recurrence rate after surgery and if other 

interfering factors such as surgeon can 

controlled, the results may be more reliable. 

Conclusion 

The efficacy of 0.2% loteprednol etabonate 

was non-inferior to 0.1% dexamethasone in  

preventing the recurrence of pterygium and 

controlling inflammation after pterygium 

excision. 0.2% loteprednol etabonate was 

also safer with regards to avoiding steroid-

induced ocular hypertension.
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