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Abstract 

Pterygium is one of the common ocular surface disorder. It is a fibrovascular subepithelial degenerative bulbar conjunctival 

tissue over the limbus into cornea. It is typically seen in people living in hot climates and with more exposure to ultraviolet 

radiation. Medical therapy is mostly ineffective in these cases and surgical treatment is advised. Simple excision which is also 

known as bare sclera technique is available but it is associated with high recurrence rates. Other modalities includes pterygium 

excision combined with conjunctival autograft, adjunctive treatments with mitomycinC or beta radiation. 
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Introduction 

Pterygium is derived from ancient greek word pterygion 

which means wing. It is a slow growing benign in nature 

and triangular wing shaped subconjunctival fibrovascular 

proliferation. It usually invades bowman membrane and 

stroma of cornea. Risk factors involved are hot temperature, 

UV radiation and dry eye. It is common in people living in 

tropical and subtropical areas. It affects the visual acuity 

when approaches the pupillary axis. It is most common on 

nasal side. There are two types of pterygium progressive 

and atrophic (stationary) pterygium. Progressive pterygium 

is thick, fleshy and vascular whereas atrophic pterygium is 

thin and less vascular. Pterygium should be differentiated 

from pseudopterygia. Pseudopterygia is a adhesion of 

conjunctiva to peripheral cornea and it is seen in cases of 

chemical injuries. 

Foreign body sensation, redness, dryness, lacrimation, 

astigmatism or visual loss if approaching visual axis is seen 

in pterygium. Medical treatment includes advising patients 

to wear sunglasses to reduce ultraviolet radiation exposure. 

There is high recurrence rate varying from 2-40 % 

associated with surgical excision of pterygium. Surgical 

options includes bare sclera with intraoperative mitomycin 

C, bare sclera with B irradiation, conjunctival autograft, 

limbal conjunctival autograft (LCAG), amniotic membrane 

transplantation, sutureless small incision pterygium surgery 

with fibrin tissue glue, use of antimetabolites i.e 5-FU, 

mitomycin- C (MMP), deep anterior lamellar keratoplasty 

and medical management with avastin. 

 

Pathophysiology 

Prevalence in tropical areas is around 22 % more than 

latitudes above 40 degrees where prevalence is less than 2 

% [1]. Previous studies have shown that risk factors 

associated with pterygium are UV radiation [2], viral agent [3] 

and environmental factors such as dust, wind [4] and 

immunological and inflammatory factors [5]. Recent studies 

suggested other risk factors involved which includes the 

transcription factors cAMP response element binding 

protein [6], aquapori -1 and aquaporin-3 [7] and 

phospholipase-D [8]. Even with all the recent researches, UV 

exposure remains important risk factor for pterygium. 

 

UV radiation 

UV B and UV A both are involved in causing pterygium. 

Nasal zone of conjunctiva is more involved due to increase 

in 20 times more irradiation of nasal limbus. UV light 

damage limbal limbal stem cells ( LSC ) and alters the 

function of stromal fibroblasts. Initially there is damage of 

LSC and pterygium cells are formed and progression is seen 

by disrupted limbal barrier and upregulation of 

inflammatory cytokines and growth factors. 

Initially, p53 mutations due to UV induced LSC damage 

was considered to be the main pathway for development of 

pterygium. But later on it was found inconclusive. UV 

radiation cause activation of pterygium fibroblasts by 

damaging them through DNA alterations. UV altered LSC 

activates them through TGFb. There are higher levels of 

growth factors, MMP and inflammatory cytokines in 

pterygium. 

 

Viral factors 

Number of studies reported the role of human papilloma 

virus and herpes simplex virus in the pathogenesis of 

pterygium. HPV 16 and 18 are most frequent genotypes 

associated with pterygium. E 6 and E 7 factors produced by 

viruses alters the normal function of p53. 

 

Genetic factors 
Several familial genes are reported to be involved in 

inheritance of pterygium. MMP -1 gene is involved in 

familial pterygium. Polymorphism of proangiogenic genes 

is also involved in pathogenesis. For example 

polymorphism of VEGF are associated with increases 

vascularity of pterygium. MicroRNA are also involved in 

the pathogenesis of pterygium. 

 

Surgical treatments 

Early excision of pterygium can save the central cornea and 

visual axis from permanent corneal opacity. Pterygium can 

also cause astigmatism and thus can be indicated for early 
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surgical excision. Major concern in cases of surgical 

excision of pterygium remains its recurrence rate. Young 

patients are associated with increase rate of recurrence. Ha 

believed that in young patients increase recurrence is seen 

due to rapid reepitheliazation, aggressive angiogenesis and 

increase collagen synthesis [9]. In a retrospective study 

conducted in 205 eyes, size of pterygia is the preoperative 

factor directly related to recurrence rate following 

autografting [10]. 

Aidenloo and colleague conducted and observational study 

on 310 patients and reported that young age, recurrent 

pterygium and large pterygium are associated with increase 

risk of recurrence following limbal conjunctival autograft 

(LCAG) [11]. The important factors responsible for 

successful pterygium surgery includes removal of 

subconjunctival fibrovascular tissue, removal of 

proliferative epithelial tissue and adequate covering of 

surgical site [12]. Adjunctive therapies used in pterygium 

surgery are mitomycin C (MMC) and 5-fluorouracil which 

targets pterygium fibroblasts. 

Bare sclera technique was the first surgical technique for 

pterygium in which subconjunctival pterygium tissue is 

removed along with tenon and sclera is left exposed. It is 

associated with highest rate of pterygium recurrence. 

Modifications includes conjunc ival and limbal autograft, 

amniotic membra e transplantation (AMT), mitomycin- C, 5 

Fluorouracil, b radiation and cyclosporine A can be used as 

adjuvants to surgical methods. Bare sclera technique is 

associated with 25 times increase risk of recurrence as 

compared to conjunctival autograft technique [13]. 5 

fluorouracil and b radiation with strontium -90 and 

triethylene thiophosphoramide is used for reducing 

recurrence rates [14, 15], but mostly has been abandoned due 

to availability of safer options. 

Mitomycin C 0.02% and 0.04% has been reported to 

decrease recurrence and several trials has been conducted. 

MMC application (0.02%- 0.04%) for 3-5 min decrease 

recurrence as compared to bare sclera technique [16, 17]. In a 

study trial, 0.02% MMC was used twice a day for 5 days 

following the surgery [18]. In other trials, 0.04% MMC was 

given 4 times a day for 2 weeks postoperatively [19]. 

The recurrence rate of pterygium following combined bare 

sclera and MMC ranges from 3 – 38%. Several studies were 

conducted for evaluation of subconjuctival injection of 

MMC as adjuvant therapy for pterygium surgery. In a trial, 

50 eyes with recurrent pterygium were divided into 2 groups 

- preoperative mmc injection group and postoperative 

topical mmc group. 0.1 ml of 0.15 mg/ml of MMC injected 

a day before pterygium excision in group 1. It was 

concluded that preoperative subconjuctival injection of low 

dose MMC was an effective strategy for management of 

recurrent pterygium [20]. 

Several trials has been conducted to study efficacy of topical 

or subconjunctival antivegf combined with pterygium 

removal techniques. Shenanigans studied effect of 

Bevacizumab after excision of Primary pterygium. He and 

his colleagues concluded that combination therapy was not 

well tolerated and it cannot decrease recurrence of 

pterygium [21]. 

In a study, topical bevacizumab (5 vs 10 mg/ml) was used 

after pterygium surgery in 90 patients. Pterygium recurred 

in 13.3 % I 50 mg/ml group and there was no recurrence 

seen in 10 mg/ml group.It was concluded that 10 mg/ml 

concentration is better than 5 mg/ml in preventing 

recurrence [22]. 

Topical CsA postoperative is another adjuvant 

treatmentused to decrease recurrence rates [23]. Hwang and 

Choi conducted a study while using CsA after pterygium 

surgery. It was seen that 20.6 % of eyes showed recurrence 

and it was lower as compared to control group [24]. 

In 1985, Kenyon and colleagues described conjunctival 

autografting asan adjuvant treatment after pterygium 

excision surgery to reduce recurrence rate [25]. Conjunctival 

autografting is done to cover the sclera bed with free graft 

taken from patient' s own adjacent conjunctiva aftersurgical 

excision of pterygium. It is associated with postoperative 

discomfort, irritation and displacement of graft sometimes. 

Many trials reported great results with conjunctival 

autograft over bare sclera in the decreasing recurrence I 

pterygium [25]. Pterygium recurrence rate after conjunctival 

autograft ranges from 1-40 % [26]. Recurrence rate following 

combined MMC and autograft varies from 6.7 % to 22.5 % 
[27]. 

Fibrin glue can be used instead of graft suture in pterygium 

surgery [28]. Low recurrence rates and less operative time 

can be seen with fibrin glue but it is associated with risk of 

infections, dehiscence and graft retraction. Kumar and Singh 

conducted a study on 60 casesof pterygium and compared 3 

methods - suturing, fibrin glue and autologous blood. It was 

reported that fibrin glue is most efficient method [29]. 

Amniotic membrane transplan ation c n be used for surgical 

reconstructio after pterygium excision. Amniotic 

membrane protects sclera nerve ends and reduces pain. It 

also acts as a barrier for abnormal growth of conjunctival 

stem cells I limbus and cause normal proliferation of LSC. 

A study was conducted which includes analysis of 20 

studies in 2016 concluded that AMT is associated with 

increased risk of recurrence 6 months after surgery 

compared to conjunctival autografting. 

 

Conclusion 

Pterygium is a ocular surface disease and till date, 

ultraviolet rays remains the most important causative factor. 

Other factors like viral and hereditary factors are still 

inconclusive. Pterygium is a diffuse ocular surface disease 

and comitant conditions such as dry eye shoul be treated. It 

can cause astigmatism and aberrations of cornea. The cells 

mostly responsible for pterygium development are altered 

limbal stem cells and stromal changes are also involved. 

Altered stem cells are mostly located in the apex of the 

pterygium so complete removal of pterygium is very 

important. Most common surgical treatment advised for 

pterygium patients are conjunctival limbal autograft and use 

of MMC as an adjuvant. The use of CsA and Bevacizumab 

is still inconclusive and is still not preferred. 
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