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Purpose: To assess the effect of single versus multiple subconjunctival ranibizumab injections in 

patients with an early pterygium recurrence.

Setting: Single-center, academic practice.

Study population: Nine patients with early pterygium recurrence.

Observational procedure: Subconjunctival ranibizumab (0.5 mg/0.05 mL) was administered 

adjacent to pterygium recurrence. Group 1 (n = 5) received one injection; group 2 (n = 4) received 

three injections (time points 0, 2, and 4 weeks) with the ability to retreat as needed.

Main outcome measures: Effect of ranibizumab on conjunctival hyperemia and corneal 

neovascular area over a 6-month follow-up period.

Results: In the single injection group, a decrease in conjunctival hyperemia was noted in all 

patients on postinjection day 1. At follow up, hyperemia grade fluctuated, although all patients 

had less hyperemia than at baseline. In the recurrent injection group, the median number of 

injections was 8.5 (range 7 to 9) over the 6 months. In spite of the repeated injections, the pattern 

of conjunctival hyperemia was similar to that of the single injection group. In group 1, corneal 

neovascularization remained relatively unchanged over the 6-month period in four patients and 

decreased in one patient by 24%. In group 2, corneal neovascularization increased in one patient 

by 39%, remained stable in one patient, and decreased in two patients by 34% and 44%.

Conclusion: This is the first study to evaluate the role of ranibizumab in the treatment of an 

early pterygium recurrence and the first to compare multiple versus single injections.  Recurrent 

injections did not appear to be superior to a single injection with regards to conjunctival 

hyperemia.

Keywords: pterygium, recurrence, ranibizumab, conjunctival hyperemia, corneal 

neovascularization

Introduction
Blockade of vascular endothelial growth factor (VEGF) with bevacizumab (Avastin, 

Genentech, Inc, San Francisco, CA, USA) and ranibizumab (Lucentis, Genentech, 

Inc, San Francisco, CA, USA) has been increasingly used to treat abnormal vascular 

conditions of the anterior segment.1–3 In the setting of pterygium, anti-VEGF agents 

have been studied as primary treatments,4–9 as perioperative adjuvants,10–14 and as treat-

ments for early pterygium recurrences after surgery.15–17 Using anti-VEGF therapy for 

pterygium has biologic plausibility as several studies have demonstrated elevated levels 

of VEGF in pterygium tissue as compared to normal conjunctivae.18–22 Anti-VEGF 

therapy appears to be well-tolerated, both when used as an isolated treatment for 

pterygium and when administered in the perioperative setting, with no major safety 

issues reported.5–8,10,12–17,23
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The clinical efficacy of anti-VEGF agents in the setting 

of pterygium, however, is not as clear as its safety record. 

As a medical treatment of primary and recurrent pterygia, 

some groups reported a decrease in pterygium area after one 

injection of bevacizumab,5–7 while others found no effect with 

bevacizumab or ranibizumab.4,12 One possible explanation for 

the conflicting results may be the time period in which the 

anti-VEGF agents were administered. It is believed that anti-

VEGF agents are more effective in regressing young blood 

vessels that are in a growth phase as opposed to more mature 

vessels.24,25 Nevertheless, pterygium age and activity were 

not controlled for in the aforementioned studies. Studies that 

focused on early pterygium recurrences, and therefore likely 

treated younger vessels, generally found favorable outcomes 

with improvement in conjunctival injection,16 slowed growth 

of fibrovascular tissue,15 and facilitated the regression of 

limbal-conjunctival neovascularization.17

Based on these studies, several questions remain with 

regards to the use of anti-VEGF agents in pterygium. Along 

with the issue of whether vessel age is an important predic-

tor of response, the appropriate dosing regimen is another 

topic for which only limited data is available. Regarding 

bevacizumab, most studies administered one subconjunctival 

injection at a dose ranging from 1 mg to 3.75 mg.6,7,9,16 One 

study evaluated the effect of multiple injections without 

limiting the age at which vessels could be treated.8 It is there-

fore not known if one injection is sufficient to halt disease 

progression or if multiple injections are needed to maintain 

an effect. Furthermore, due to the cost differential, only 

one study evaluated the effect of ranibizumab on pterygium 

area, again without limiting vessel age and with short term 

follow-up, as patients proceeded to pterygium surgery within 

3 days to 2 months after injection.12 To address these gaps 

in the literature, the aim of this study was to prospectively 

evaluate the effect of a single versus multiple subconjunctival 

ranibizumab injections in patients with an early pterygium 

recurrence.

Materials and methods
Study population
Nine patients with a pterygium recurrence (defined as the 

presence of corneal vessels with concomitant conjunctival 

hyperemia) were prospectively recruited to participate in 

the study. Inclusion criteria included: (1) less than 6 months 

between the diagnosed recurrence and presentation; (2) the 

ability to provide written informed consent and comply with 

assessments for the full duration of the study; and (3) an age 

greater than 18 years. Exclusion criteria included disease 

related factors such as prior glaucoma surgery in the region 

of the pterygium, and patient related factors such as preg-

nancy, women seeking to become pregnant, and  lactating 

women. The University of Miami Institutional Review Board 

reviewed and approved this study, which was conducted 

in accordance with the principles of the  Declaration of 

 Helsinki. An investigational new drug approval was obtained 

from the Food and Drug Administration prior to study 

 commencement. The trial was registered with clinicaltrials.

gov (number NCT00768963).

Injection information
Patients were divided into two groups: the first five patients 

enrolled in the study (group 1) received one subconjunctival 

injection in the area of the pterygium. The next four patients 

(group 2) received three subconjunctival injections (at time 

points 0, 2, and 4 weeks), and thereafter were followed 

monthly with the ability to treat as needed based on the 

presence of conjunctival hyperemia or increasing corneal 

neovascularization. All patients received the injection at the 

slit lamp using an eyelid speculum, following the applica-

tion of an anesthetic, povidone iodine 5%, and antibiotic 

drops. Ranibizumab (0.5 mg/0.05 mL) was administered 

subconjunctivally adjacent to the abnormal vessels at the 

nasal limbus.

Data collection
All data were obtained via prospective collection and were 

entered into a standardized computerized database. The data 

collected included demographic characteristics, clinical 

examination findings prior to and after ranibizumab injec-

tion, subjective patient evaluations, and clinical photographs. 

Patients in group 1 were seen 1 day, 1 week, 1 month, 

3 months, and 6 months after injection. Patients in group 2 

were seen 2 weeks and 1 month after injection, and monthly 

thereafter.

Main outcome measures
The primary outcome measures were conjunctival hyperemia 

and blood vessel area in the cornea. The appearance of the 

conjunctival hyperemia was graded according to the scale 

developed by Allergan (Pterygium Hyperemia Grading Scale; 

Allergan, Inc, Irvine, CA, USA).

The corneal blood vessel area was assessed using the 

following methodology. Digital slit lamp pictures were taken 

by a Canon EOS 20D digital camera (Canon Inc, Tokyo, 

Japan) mounted on a BX900 Haag-Streit slit lamp (Haag-

Streit AG, Koeniz, Switzerland). All images were taken at 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

468

Hurmeric et al

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2013:7

the same magnification and the patients were asked to fixate 

at the same target. The digital images were captured with a 

resolution of at least 2544 × 1696 pixels. OIS  WinStation 

Slit Lamp™  software was used to archive the images 

 (Ophthalmic Imaging Systems, Sacramento, CA, USA). 

Digital slit lamp pictures were analyzed using Photoshop 

CS4 (Adobe  Systems Inc, Berkeley, CA, USA). The same 

graphical editing procedure was used for all images. Corneal 

and conjunctival blood vessels were enhanced using the 

channel mixer and filter functions of the program. Colored 

and enhanced images were then used to measure the area 

of corneal neovascularization. This was achieved by first 

outlining the limbus and the area of corneal neovasculariza-

tion on the baseline images; the size of the neovascularized 

area was then measured in terms of pixels as described in a 

previous publication (Figure 1).26 The location of subcon-

junctival vessels at the baseline visit was used to correct the 

magnification and fixation errors of the sequential images 

of each patient. Secondary outcome measures included the 

occurrence of adverse events, patient subjective observa-

tions, and the need for repeat surgery.

Results
Study population at presentation
Nine patients were enrolled into the study. The median age 

at presentation was 56 years (range 39 to 69 years). Seven 

patients were male; eight pterygia were found in the right 

eye. All patients were injected within 6 months of the diag-

nosed pterygium recurrence (range 2 weeks to 5.5 months). 

Baseline best corrected visual acuity ranged from 20/20 to 

hand motion.

Conjunctival hyperemia
In the single injection group (group 1), a decrease in 

 conjunctival hyperemia was noted in all patients on postin-

jection day 1 (Figure 2). A three-step decrease in hyperemia 

was seen in one patient, a two-step decrease in hyperemia 

was seen in two patients, and a one-step decrease was seen 

in the remaining two patients. Throughout the follow-up 

period, hyperemia grade fluctuated in all patients, although 

all patients had less hyperemia than at baseline. One patient 

from the single injection group (number 3) reported using 

adjuvant therapy during this time period in the form of topical 

fluorometholone for a 1-month period. This patient had a pre-

injection hyperemia score of 4, and 1-day, 1-week, 1-month, 

3-month, and 6-month scores of 2, 1, 1, 1, and 3.

In the recurrent injection group (group 2), the median 

number of injections over the 6-month follow-up period 

was 8.5 (range 7 to 9). In spite of the repeated injections, 

the pattern of conjunctival hyperemia was similar to that 

seen in the single injection group (Figure 2). All patients 

had a one-step decrease in their hyperemia grade at 2 weeks; 

thereafter, the hyperemia continued to fluctuate, but overall 

appeared less severe than at baseline. One patient from the 

multiple injection group (number 6) reported using adjuvant 

topical cyclosporine 0.05% throughout the study period. This 

patient had a preinjection hyperemia score of 3, and 1-month, 

3-month, and 6-month scores of 1, 1, and 3. Figure 3 depicts 

patients with an excellent and marginal response to treatment 

with regards to conjunctival hyperemia.

Corneal neovascularization
In group 1, four patients demonstrated relatively stable cor-

neal neovascularization over the 6-month period (range –0.5% 

to +13%) (Figure 4). One of these four patients (number 5) 

had an immediate decrease in vessel area  followed by slow 

enlargement to the baseline level by 6 months. The vessel 

area in one patient (number 4) decreased by 24% over 

6 months. In group 2, despite multiple injections, corneal 

neovascularization increased in one patient (number 9) by 

39%. Neovascularization remained stable in one (number 6) 

and decreased in the remaining two patients by 34% and 

44% (Figure 5).

Secondary outcome measures
There were no systemic or local complications associated 

with the subconjunctival administration of ranibizumab. 

No patient lost vision after the procedure, with visual acuity 

being maintained or improved in all. All patients reported a 

subjective improvement in conjunctival hyperemia starting 

at day 1 postinjection; however, all noted that the appearance 

of the pterygium bed fluctuated throughout the study period. 

Nonetheless, two patients in group 1 and two patients in 

group 2 stated that they were “completely satisfied” with the 

treatments, while three patients in group 1 and two patients 

in group 2 stated that they were “somewhat satisfied.” 

Figure 1 (A) Slit lamp photograph of a patient before subconjunctival injection. (B) 
Area of neovascularization (asterisk) was outlined with the software.
Note: The location of the limbus and subconjunctival vessels (grey lines) was 
marked at the baseline visit.
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effect in age-related macular degeneration. We found that 

conjunctival hyperemia improved in both groups, without 

a clear benefit for multiple injections. The effect was not 

dramatic in either group, and subjective and objective fluctua-

tions were seen throughout the 6-month study period.

With regards to corneal blood vessels, only one patient 

demonstrated increasing neovascular area (in the recurrent 

injection group); the blood vessel area in four single injection 

patients and one recurrent injection patient remained stable 

at 6 months. One patient in the single injection group and 

two patients in the recurrent injection group experienced a 

decrease in area.

Lekhanont et al16 likewise focused on early pterygium 

recurrences and similar to our study, found that subconjuncti-

val bevacizumab resulted in an initial decrease in conjunctival 

hyperemia scores, with the eventual return of hyperemia to 

baseline levels by 1 month. Enkvetchakul et al6 focused on 

established primary pterygia and found a sustained reduc-

tion in redness scores over 6 months after one injection of 

bevacizumab. The control group in this study, however, 

which received one injection of a combination antihistamine/

vasoconstrictor, likewise had reduced redness over this time 

period although to a lesser degree.

The effect of anti-VEGF therapy on corneal vessels 

is more difficult to interpret. In our study, eight of nine 

patients had stable or decreased neovascular area during the 

follow-up period. Bahar et al4 found no significant change 

in the percent of vessel area in four patients with recurrent 

pterygium who received two doses of bevacizumab 1 month 
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Figure 2 Conjunctival hyperemia scores in patients who received a single subconjunctival ranibizumab injection (group 1) and multiple injections (group 2) for a pterygium 
recurrence (scale 0 to 4).

Figure 3 Representative photographs of a patient with significant improvement 
in conjunctival hyperemia after repeated subconjunctival ranibizumab injections, 
and photographs of a patient with only mild improvement in conjunctival 
hyperemia. Representative photographs of a patient with significant improvement 
in conjunctival hyperemia after repeated subconjunctival ranibizumab injections. 
(A) Preinjection photograph; (B) postinjection photograph. Representative 
photographs of a patient with only mild improvement in conjunctival hyperemia 
after repeated subconjunctival ranibizumab injections. (C) Preinjection photograph; 
(D) postinjections photograph.

No patients have undergone surgical removal of the ptery-

gium recurrence over the 6-month study period.

Discussion
This is the first study to evaluate the effects of ranibizumab 

(as opposed to bevacizumab) in patients with a new ptery-

gium recurrence. In addition, it is the first to evaluate the 

effects of multiple injections versus a single injection. The 

rationale behind assessing multiple versus single injections 

is that multiple injections are often required for a sustained 
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Figure 4 Corneal vessel area at each time point in group 1.
Notes: Arrows demonstrate the subconjunctival ranibizumab injection in each patient. Percentages represent changes in the vessel area between 6 months and baseline. 
Positive values indicate increasing area, while negative numbers indicate decreasing area.
Abbreviation: Preinjec, preinjection.
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Figure 5 Corneal vessel area at each time point in group 2.
Notes: Arrows demonstrate the subconjunctival ranibizumab injections in each patient. Percentages represent changes in the vessel area between 6 months and baseline. 
Positive values indicate increasing area, while negative numbers indicate decreasing area.
Abbreviation: Preinjec, preinjection.
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apart. Besharati et al,5 on the other hand, did report an 

initial decrease in pterygium size (measured as width and 

length in cm) at 3 months after one injection of bevacizumab 

in both primary and recurrent pterygium (n = 34). Pterygium 

size at 6 months, however, was not different from baseline. 

Fallah et al7 similarly reported a decreased percentage of 

vessel area after one injection of bevacizumab in primary 

and recurrent pterygium at 3 months (n = 17). Six-month 

follow-up data is not available, however, limiting the ability 

to evaluate whether the percentage area eventually increased 

back to preinjection levels.

Several recommendations can be made on the role of anti-

VEGF therapy in pterygium based on our and earlier studies. 

Regarding indications for treatment, anti-VEGF therapy 

appears effective in decreasing conjunctival hyperemia in 

patients with early and established vessels.6,16 One injection 

of bevacizumab or ranibizumab improved hyperemia up to 

6 months with no obvious benefit for scheduled repeat injec-

tions.6 Based on the cost differential between the two medi-

cations ($50 for 2.5 mg of bevacizumab; $2000 for 0.5 mg 

of ranibizumab) and no clear indication that ranibizumab is 

superior, bevacizumab is a reasonable first line approach in 

patients with conjunctival injection. However, it is important 

to counsel patients that the noted effect may be mild and 

that fluctuations in hyperemia are expected. Considering the 

favorable side effect profile of bevacizumab,4–6,16 it appears to 

be a better first line option than a subconjunctival injection 

of corticosteroid or a vasoconstrictor. As two patients who 

received multiple injections experienced the greatest reduc-

tion in vessel area, we do consider using multiple injections 

in eyes where active growth of blood vessels is observed on 

the cornea.

Our recommendations must be considered while bear-

ing in mind our study limitations, which include its small 

sample size and limited follow-up. However, it is important 

to consider that in our nine patients who received a total of 

40 injections, the medication cost alone limited the number of 

patients that could be studied. Furthermore, in this study, we 

did not compare the effects of ranibizumab to other, less costly 

medications, including topical cyclosporine and  bevacizumab. 

Despite these limitations, in our prospective study, with com-

plete follow-up up to 6 months, we demonstrated no superior 

role of recurrent injections over a single ranibizumab injection 

with respect to conjunctival hyperemia. With respect to cor-

neal blood vessels, we found that some patients in both groups 

had a decrease in vessel area over time, with the effect being 

greater in the multiple injection group. Future studies will be 

needed to continue optimizing the indications,  dosing, and 

frequency of anti-VEGF agents in the treatment of abnormal 

vascular conditions of the ocular surface.
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