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INTRODUCTION 

Pterygium is a degenerative condition characterized by a wing-shaped 

fibro vascular conjunctival growth in the interpalpebral fissure encroaching 

on the cornea 1. It is a good example for UV-sunlight–induced ocular 

damage. Its relatively high incidence has gained importance in public health 

since it is one among the earliest signs of UV sunlight damage2. 

Pterygium is a cause of cosmetic complaints, chronic irritative 

symptoms, and decreased vision secondary to induced astigmatism or 

growth over the visual axis. The pterygium may induce irregular corneal 

astigmatism, owing to abnormal pooling of tears in advance of the apex of 

the pterygium. This tear film causes topographic horizontal flattening, that 

results in astigmatism with the rule 3.  

The management of pterygium poses a great challenge to 

ophthalmologists because of the high recurrence rates (2.1%–87%). The 

various methods used for the treatment of pterygium include bare sclera 

excision, with or without the adjunctive use of mitomycin C or beta - 

irradiation, wound closure by using a conjunctival autograft, conjunctival 

rotation autograft, conjunctival limbal autograft, conjunctival flaps, and 



more recently, human amniotic membrane (HAM) transplantation along 

with  adjuvant therapies for recurrences 1.  

Among all these procedures, Conjunctival autografting is a good 

technique as it is effective in reducing  recurrences (less than 2%) . It is 

widely performed for single-head pterygium. However, its use in double-

head pterygium is limited because of insufficient conjunctival donor tissue 

to cover the bare scleral defects both nasally and temporally 4  

Recently, the use of preserved human amniotic membrane (HAM) has 

been advocated for the management of many ocular surface disorders such 

as covering defects created after excision of conjunctival intraepithelial 

neoplasia and tumours, scars, and sympblephara associated with surgical 

trauma after pterygium excision, chemical burns, ocular-cicatricial 

pemphigoid, and Stevens–Johnson syndrome. The benefits of using HAM in 

pterygium surgery were first described by Prabhasawat et al. Since then, 

multiple studies have reported the successful use of HAM with or without 

conjunctival autografting in eyes with primary and recurrent pterygia. 

Although successful results have been reported with the CAT 

technique, this technique has 2 important limitations: It is difficult to close 

the large conjunctival defects, and there is a need to reserve conjunctiva for 

glaucoma surgery with a filtering bleb (which may be required in the future). 



Moreover, in cases where the conjunctiva is scarred from previous surgery 

for pterygium, alternative surgical techniques must be used. These problems 

necessitate the use of the amniotic membrane in pterygium surgery. Besides 

a lack of potential disadvantages associated with CAT, it is suggested that it 

has anti inflammatory effects and reduces scar formation; both of which act 

to decrease pterygium recurrence. Owing to these properties of the amniotic 

membrane, it is a favourable alternative technique to CAT for pterygium 

surgery 2. 

 

 

 

 

 

 

 

 

 

 

 



PTERYGIUM 

 “Pterygium” is coined from “Pterygoin”, the Greek word which 

means “wing”. Hippocrates, Galen and others used this term5.  

DEFINITION 

Pterygium is defined as a degenerative subconjunctival tissue that 

proliferates as vascularised granulation tissue to invade the cornea, 

destroying  the superficial layers of the stroma and Bowman’s membrane, 

the whole being covered by conjunctival epithelium6. 

CHARACTERISTICS - MORPHOLOGY AND PHYSICAL 

 On the basis of the clinical characteristics, pathology and suspected 

pathogenesis, Pterygium is divided into three types. 

 True pterygium 

 Pseudo pterygium 

 Recurrent Pterygium 

TRUE PTERYGIUM 

          It lies in the interpalpabrel aperture, attached to the corneal stroma 

firmly. Histopathological examination reveals elastotic degeneration of 

subconjunctival connective tissue, invasion and firm adherence to corneal 

stroma with breakup of Bowman’s layer and proliferation of the overlying 

conjunctival epithelium.  



PSEUDOPTERYGIUM 

 In external appearance pseudopterygium resembles a true pterygium 

but it lies outside the palpabrel aperture, often. A small muscle hook or 

canalicular probe may go under the body without any friction as the 

Pseudopterygium is loosely attached to the corneal limbus. 

 The cause of a pseudopterygium is corneal irritation with secondary 

fibrovascular response in the conjunctival area which extends into the 

cornea. The implications of the origin of pseudopterygium are burns, trauma, 

infection, corneal degeneration and inflammation. 

RECURRENT PTERYGIUM 

 A secondary growth which is fibrovascular across the cornea due to a 

corneoscleral defect from a previously excised pterygium or 

pseudopterygium, strongly attached to the underlying corneoscleral tissue. It 

has a rapid growth and is more aggressive compared to the original lesion. In 

younger patients recurrence is common on excision 

 Those with aggressive post operative inflammation, and those who are 

re-exposed to  endemic areas which have high etiological factors such as 

ultraviolet rays exposure, dust, wind and such others. 

 

 



PHYSICAL CHARECTERISTICS: 

 Across the cornea the pterygium develops horizontally and invades it 

in a typical way. It encroaches at the limbus and is attached at the apex to the 

cornea. At the nasal portion of the corneoscleral junction it is situated 

usually even though temporal pterygium does occur. The four parts of a 

pterygium are a cap, a head, a neck and a body. In front of the head is the 

cap which is grayish blister-like, rounded elevated portion. The corneal side 

of the halo is bounded by small islands of superficial opacity. The rounded 

apex of tissues which encroaches is the head. Behind the head lies the neck. 

The body is in a triangular shape, spreading on the conjunctiva to merge 

with caruncle or in the region of outer canthus.  

 Morphologically pterygium is of two types as 

 1) benign, stationary or non progressive 

 2) progressive form.  

Non Progressive form: 

The head is rather thin in the stationary lesion. It is pale and vascularised 

sparsely involving only the corneal limbal region. 

 

 

 



Progressive form: 

 The progressive pterygium has a well defined wavy, gelatinous cup, 

which gives a halo like effect to the advancing head of the growth. 

 Stocker described an yellow-brown pigment line lying in the most 

superficial layer of cornea running near the pterygium head7. The 

conjunctival fold which forms the body of the pterygium is hyperemic with 

blood vessels which are dilated, congested and radially placed. This tissue is 

thicker and more opaque than the surrounding conjunctiva. On subsiding, 

the halo of opacity in the cornea stops advancing and is absorbed gradually 

and regression or quiescent stage follows. When atrophic stage follows the 

head of pterygium thins out, the vessels disappear and the tissue folds 

become more transluscent than its earlier stage. 

 In the evaluation of the rate of growth of a pterygium slit lamp 

examination is important. A tendency towards rapid growth results when 

there is multiplication of opacities, preceding the apex and extension of the 

vessels into the zone. A flattening of the pterygium with a decrease in size 

and vascular alteration shows cessation of the pterygium. 

 

 

 



GRADING OF PTERYGIUM: 

This is based on the translucency of body of pterygium8. 

Grade T1 (Atrophic) – A pterygium in which episcleral vessels underlying 

the body of pterygium are unbscured and totally distinguishable.  

Grade T2 (Intermediate) – A pterygium in which episcleral vessels are 

partially obscured and indistinct. 

Grade T3 (Fleshy) – A thick pterygium in which episcleral vessels 

underlying the body are totally obscured. 

Based on corneal involvement9 

Grade 1 - Between limbus and a point midway between pupillary margin P1 

and limbus. 

Grade 2- Head of the pterygium present between point midway between 

limbus     and pupillary margin (P1) and the pupillary margin (P2). 

Grade 3 - Crossing the pupillary margin (P2). 

 

GEOGRAPHIC DISTRIBUTION: 

 Pterygium is widely distributed in all parts of the world. It is more 

common in the equatorial region, mostly within 30 latitude on both sides of 

the equator, which is known as the pterygium belt 8. Similar genetics 



population on migration to tropical zones, show a rise in pterygium 

incidence. 

PREVALENCE: 

 Different populations have varied pterygium prevalence data. 

Arboriginal or non-arboriginal Australian women have lower prevalence 

when compared with their male population. The causative factor is that the 

females spend more time indoors 10. Prevalence is higher in indoor saw mill 

workers in Columbia compared to outdoor fast workers of Punjab, India11. 

The risk candidates for aggressive and recurrent pterygia are people in the 

age group 20-25 as they easily develop pinguecula 12. 

RISK FACTORS: 

SITE:   

     Nasal pteryium is commoner than temporal pterygium due to the 

following reasons 13, 

 Due to exposure to direct irradiation 

 Tear flow direction  

 Greater bowing of lateral 2/3rd of upper lid 

 Longer eye lashes. 

AGE:   

             Mostly affected are adults between ages of 25-40 years. 



OCCUPATION: 

           Those who stand more exposed to sunlight, dust and wind are 

affected more. 

ENVIRONMENTAL FACTORS: 

 The major environmental factors are actinic radiation, air, dust and 

chronic infections. 

HEREDITY: 

 It has a dominant inheritance with variable penetration 14. The actual 

lesion is not transmitted but the eye has a tendency to react to external 

stimuli. 

SYMPTOMS 

 Mostly patients are symptoms free. Those who visit the 

ophthalmologist have varied symptoms such as  

       Irritation 

       Redness 

      Cosmetic disfigurement 

      Decreased vision due to encroachment of the visual axis and  

      Diplopia, due to limited horizontal movement. 

 

 



ETIOPATHOGENESIS OF PTERYGIUM (THEORIES) 

UV Radiation damage 

Based on the clinical occurrence in certain occupations and frequency 

in tropical climates it is widely noted. UV exposure and development of 

pterytium is high in a large group of Chesapeake Bay Fisherman. Taylor and 

colleagues found it statistically 15. 

The chronic keratitis theory  

In pterygium connective tissue stroma in plasma cells and in 

lymphocytes IgE and IgG were found deposited 16. 

A precusor of pterygium - pinguecula 

Pinguecula is accepted as the precursor of pterytium. In the 

connective tissue of the conjunctiva it was found as a patch of degeneration 

with proliferation of hyaline and elastoid tissue 17. 

Theory of Inflammation 

The causative factor is localised episcleritis from which infiltrates 

extend into sublimbal corneal region. 

Other diverse theories 

 Local tear film abnormalities. 

 Abnormal expression of P-53 gene 18.  



 Chronic inflammation with production of pterygium 

angiogenesis factor.  

 Immunological mechanism related to Type I Hypersensitivity.  

 Altered elastic tissue formation by damaged fibroblast 

Apoptosis and related Gene Expression 19.  

 Human Papilloma virus 20. 

 

CURRENT HYPOTHESIS OF PTERYGIUM PATHOGENESIS 

 The occurrence is in two stages 

1) The epithelial barrier at the limbus is destroyed initially followed by 

progression. 

2) Conjunctivalisation of the cornea is progressive and active, by cellular 

proliferation, angiogenesis and remodeling of connective tissue. Whereas the 

earlier theories of pterygium and pinguecula demonstrate degenerative 

process. 

Limbal stem cell deficiency 

The eyelids and nose would provide relative ocular shielding of the 

incident light from superior, interior and nasal direction Focal irradiation 

alters basal epithelial cells resulting in the breakdown of barrier at the 

limbus. Limbal stem cells which have been changed are located at the 



leading edge. Now it is accepted that a healthy limbal stem cell population 

provides a stable junctional barrier that prevents conjunctivalisation of the 

cornea.  

Cytokines and Growth factors  

The wide proliferation of cells, remodeling of the connecting tissue 

and angiogenesis are attributed to be the causative factors. Matrix 

metalloproteinase are modulated by all the cytokines and growth factors. In 

protein extracted from pterygia, increased gelatinase has been noted. 

ETIOLOGY OF RECURRENT PTERYGIUM 

 The causative factor for pterygial recurrence is fleshy pterygium. This 

has a large number of fibroblasts and after surgical intervention some of 

these may remain there. Recurrent pterygium is attributed to strong immune 

reactivity to fibroblast growth factor. Residual fibroblasts cause recurrence. 

To remove all the fibrous tissue with minimum trauma to rectus muscle 

sheath like connective tissue. 

 Different authors view differentially the attributes of pterygial 

recurrence. Dissection of pterygium which is incomplete from cornea that 

which caused originally the pterygium may remain after surgery. 

Conjunctival recess failure even without 5mm from the limbus. Grafting 

with thick grafts allows recurrence. 



RECURRENCE TIME 

 When the pterygium is removed its time and rate of recurrence is not 

predictable. Follow up of recurrence is not known easily. 

 In the first 3 months major recurrence occur whereas some cases 

occur after a considerable delayed time. 

 In the first few months recurrences are preceded by blood vessels 

from the edges cut from conjunctiva which are oriented as the original 

pterygium in the same axis. 

 Any encroachment of fibrovascular connective tissue is recurrence. It 

is across the limbus and cornea for any length in the previous pterygial 

position21.  

 Recurrence is frequent in population which is less than 50 years 

within one year of the removal the recurrence chance is 97%. 

 

HISTOPATHOLOGY 

 In 1890s Fuchs numbered many features for pterygial histopathology. 

Some of them are increase in the number of fibres which are thick and 

elastic, hyaline degeneration of connective tissue, concretions and changes 

that come in epithelium. 

In this same line Austin et al 22also summarized his views. 



1) Hyalinisation of sub epithelial connective tissue of substantia propria. 

2) Thickened fibres which are increased in number that stain more with 

elastotic material. 

3) Areas that are eosinophilic or basophilic stained due to concretion. 

4) Material collections of diffuse or lobular or eosinophilic with added 

number of fibroblasts and such others. 

Weigert’s and Verhoff’s coined the term elastotic degeneration to 

describe the tissue uptake condition within pterygia lack of tissue 

degradation by pancreatic elastase and staining is not universal for 

pterygium. The fibres which are elastics are abnormal within pterygium. 

Hogan and Alvendo gave other causes for the elastotic material within 

pterygia. 

1. Degenerating collagen 

2. Abnormal ground substance 

3. Pre existing elastic fibres 

4. Abnormal fibroblastic activity 

Austin et al opines the elastotic degeneration is due to abnormal 

activity of fibroblasts which produce maturational forms of elastic fibres. In 

the subepithelial zone occured collagen degeneration and this accounts for 

the hyaline degenerative factor found microscopically. 



Cameron’s analysis of histopathology 

From Bowman’s layer the basal corneal epithelial layer is separated 

by fibroblastic tissue. 

The basal corneal cells with altered orientation are overlying the tissue 

that is fibroblastic. 

Corneal tissue that is normal and proximal to the pterygial leading 

edge. 

The Bowman’s layer and the corneal stroma which is superficial and 

overlying the fibroblastic tissue are destroyed. 

The presence of stem cells that are altered between dissolved edge of 

Bowman’s layer and the pterygial fibroblastic tissue are found out in the 

immunohistochemical staining. Squamous cell metaplasia acanthosis and 

dyskeratosis are other histological factors observed in the pterygial 

epithelium. 

When a primary pterygium is excised and when another appears it is 

pterygium recurrence. This secondary or recurrent pterygium has more 

fibrovascular growth than the original one. The typical connective tissue 

degeneration changes are absent. According to Cameron the surgical trauma 

leads to accentuated fibrovascular proliferative response after primary 

excision. 



The surface cell cytology overlying the pterygium is abnormal and show 

squamous metaplasia with higher goblet cell density. In the interior bulbar 

conjunctiva abnormal cytology is also seen. So it is clear that a series of 

ocular surface changes occur in bulbar conjunctiva with higher changes over 

the surface of the pterygium. From this it is known that pterygium is indeed 

a disorder of ocular surface23,24.  

DIFFERENTIAL DIAGNOSIS 

 Papilloma 

 Pseudopterygium 

 Squamous cell carcinoma 

 Conjunctival melanoma 

 Sebaceous carcinoma 

 Keratoacanthoma 

 Epithelial cyst 

 Adenoma 

 Pyogenic granuloma 

 Kaposi’s sarcoma 

 Limbal dermoid 

 



MANAGEMENT OF PTERYGIUM 

Really a pterygium which is reddish inflamed and flashy progressive 

is more difficult to manage when compared with a non progressive a 

vascular lesion. 

MEDICAL MANAGEMENT 

 The chronic irritation should be minimised and the patient 

should be relieved from inflammatory symptoms 25.  

 Decongestants and artificial tear drops provide less comfort for 

a short time. 

 Topical steroid drops and ointments give higher level of 

comfort but may lead to complications on long use. 

 Redness is decreased by vasoconstrictives and appearance is 

improved. 

 For removing histamine related edema and itching 

antihistamines are added to decongestant drops. 

Some authors recommend the use of ultraviolet - blocking spectacles 

against UV-A and UV-B to prevent progression on their epidemiological 

study26. A fumagillin analogue, TNP-470 which is anti angiogenic 

compound shows improved inhibitory effect on pterygium fibroblast 



proliferation Vitamin D3 and Tranilast are also used as inhibitors 24. 

NSAIDS like 0.1%, Indomethacin have short term relief. 

SURGICAL MANAGEMENT            

 Recurrence is problematic and to prevent this different surgical 

procedures are followed. According to Zeigler causes for surgery are  

1. Progressive pterygium 

2. Cosmetic disfigurement 

3. Visual obstruction 

4. Motility causative diplopia and 

5. Symptomatic induced astigmatism 

PRINCIPLES OF SURGERY 

 Fibroblasts advance above and below Bowman’s layer in progressive 

pterygium destroying it and superficial stroma. To arrest surgically 

fibroblastic invasion some basic principles are followed 27. 

Prevention of loss of corneal tissue 

Removal of subconjunctival tissue in greater area than that occupied 

by the pterygium. 

Coverage of exposed sclera with conjunctival flap free from 

subconjunctival tissue. 

 



ANAESTHESIA 

 Topical anaesthesia is used in conjunctival surgery. Peribulbar or 

retrobulbar block may be better. For uncooperative patients and paediatric 

general anesthesia is used. 

RESECTION THECHNIQUES 

 In resection techniques we have avulsion, simple excision and closure 

of the bare sclera, transplantation and grafts. 

AVULSION 

 Avulsion was a technique practised by the ancient Greeks28. In this 

operation is simple and when the apex of the pterygium is removed 

accidental deep dissection into the cornea is avoided. 

 Westcotts scissors is used for incision at the bulbar conjunctiva at the 

scleral end of pterygium. Mere dissection frees this portion from sclera. The 

freed portion of the pterygium is grasped with toothed forceps and torn from 

the cornea and a second forceps grasps the perilimbal tissue 90 way giving 

countertraction. The surface is polished with a diamond burr on scraping the 

residual tissue from the corneal surface with beaver blade. Recurrence rate 

23-75% is similar to other techniques for primary removal. 

 

 



BARE SCLERA OR SIMPLE EXCISION 

 For the removal of pterygium the popular method uses the excision of 

all remnants of the pterygium leaving the underlying bare sclera exposed. 

This was done by D’ombrain in 1948 29.    

Sharp dissection is done meticulously from the limbal side. The 

cornea is left as smooth as possible and all of Tenon’s capsule is excised. 

From the corneal apex or around the conjunctival pterygium bare 

sclera excision can be started. 

At the time of pterygium removal Castroviejo recommended excision 

of a superficial layer of corneal tissue. Along with a superficial keratectomy 

his method of choice for recurrent pterygia included removal of all corneal 

and scleral vascularisation in the area of excision. 

To excise the pterygium completely from the cornea superficial 

keratectomy technique is widely used. It is removal of pterygium along with 

a minimum of scarred underlying cornea carefully sharp dissection is done 

maintaining perpendicular gentle tension on the pterygium. 

It is very common to pursue careful excision of all abnormal tissue 

like cleaning the limbal site with a sharp surgical blade and polishing the 

area with a diamond burr. Our goal is smoothness of surface of the excision. 

Complete removal of all opacity is not our purview. 



One of the pilot studies report that the outcome of 100 bare sclera 

operations recurrence rate is above are third. 

PRIMARY CLOSURE EXICISION 

 It is recent view to use less ultraviolet light exposure to re 

approximate the wound margins of the adjacent normal conjunctiva 31. To 

prevent recurrence and provide smooth surface at the limbus, a flap of 

superior conjunctiva is rotated. This technique slides conjunctival flaps from 

both inferior and superior limbus. Reports say that a 1 year recurrence rate is 

only 5%32. 

 In the Merest sclera technique the head and mid body of the 

pterygium are excised and a tenonectomy is extended beneath the 

conjunctiva to the adjacent rectus muscle especially in large lesions and 

young patients. Along the limbus conjunctival incisions are made both 

superiorly and inferiorly and the conjunctiva is closed primarily. The 

recurrence is rare and 2.1% occurred only in 2 cases with wound infection 

and wound dehiscence in 15 cases. 

 

 

 

 



THE HEAD OF THE PTERYGIUM - TRANSPLANTATION 

  Earlier theories of pterygium implied that the head of  pterygium was 

the etiological factor. Based on this, Mc Reynolds operated wherein the head 

was dissected from the limbus and transplanted into one of the fornices. 

 For primary closure a method of conjnctival Z plasty was described 

and it was modified later34. This modification consists of placing a flap of 

normal tissue between the body of the pterygium and the corneal limbus. No 

recurrence occurred in this. But some argue that the normal tissue acts as a 

barrier to the regrowth of the pterygium and preserves the superior bulbar 

conjunctiva for use in conjunctiva autografting in case of any recurrence in 

future. 

 In this conjunctival Z plasty tissue moving is involved into the wound 

bed and directs tissue from the body of the pterygium away from the cornea. 

 

FLAPS TRANSPOSITION 

 A bipedicle flap cut from healthy tissue forms a transposition 

conjunctival flap and is transferred to the bare left site by a resection. The 

same principle of sliding flaps is followed in these flaps32. 



 For treatment of recurrent pterygium smith got a transposition flap by 

performing two 120 degree concentric incision parallel to the limbus in the 

healthy tissue of the meridian opposite resection. 

 From the limbus 1mm incision is made first and in accordance with 

the size of conjunctival resection second is done. 

 When conjunctival dissection is done from underlying Tenon’s 

capsule with scissors the flap is transposed to the opposite meridian 

respecting upper and lower vascular pedicles. 

 With interrupted 10-0 nylon sutured to the host bed and anchored to 

underlying sclera. 

 The major advantage of the flap is its double vascular pedicle that 

provides a great vital revascularization. 

 

SPLIT PROCEDURE 

Similar to the surgical procedure of Rao et al, a general surgical 

technique was followed with some changes. After peribulbar anesthesia, 

painting and draping were done, lids were separated with a wire speculum. 

A superior rectus bridle suture was inserted using 4.0 silk. At the neck of the 

pterygium, a small conjunctival incision was made. The conjunctiva was 

progressively dissected towards the canthus. With a hockey stick knife, the 



corneal epithelium was scrapped and elevated. Blunt dissection and traction 

techniques were used to avulse the head of pterygium. The pterygium body 

was excised afterwards .The residual tissue was scrapped clearly from the 

corneal and limbal area with the knife. Using wet field cautery, haemostasis 

of the scleral bed was obtained. For the temporal pterygium, a method 

similar to this was used. Care should be taken not to excise the 

interconnecting inferior conjunctiva and the inferior limbal area35.  

Conjunctival graft was measured in both nasal and temporal sides. To 

rotate the globe downwards exposing the superior conjunctiva, the bridle 

suture was applied. With wet-field cautery, the measured dimensions were 

marked, nasal side towards the limbus and temporal side above that. A good 

dissection of conjunctival was achieved by injecting BSS via a 30G needle. 

From the forniceal end, the graft was excised. At the dimensions marked for 

the temporal bed, the graft was split and limbal side being attached. The 

graft was then placed on the temporal side and secured with 8.0 vicryl suture 

with four episcleral bites and the edges sutured with continuous sutures to 

maintain position. Using Vannas scissors, the limbal side of the graft was 

cut. Conjunctival - limbal graft after excision was slid onto the cornea, 

moved onto its scleral bed on the nasal side and sutured. Care was taken to 



make sure that the epithelial side of the graft was facing up and the limbal 

orientation towards the nasal side. 

CONJUNCTIVAL AUTOGRAFT 

         The use of a conjunctival graft to treat diseased or damaged cornea was 

first documented by Schoeler in Berlin in 1877. The concept was further 

popularized several years later by Kuhnt in 1884. Later in 1912, Byers and 

Van Lint introduced its use in cataract surgery, eviscerations, and 

corneoscleral lacerations. Van Lint proposed placement of conjunctiva over 

cataract incisions to help retard infection and expedite healing. In 1927, 

Green advocated surgical duplication of ‘nature’s third process of repair’, or 

wound healing by conjunctival ingrowth, as beneficial for various corneal 

ulcerations, including herpetic and Mooren’s ulcers, and for perforations. 

Haik, in 1954, noted during his wartime experience, the beneficial though 

temporary use of fornix conjunctival flaps in the healing of severely diseased 

eyes.  

              Several years later, in 1958, Gunderson described a technique for 

fashioning a thin flap by carefully dissecting conjunctiva from the 

underlying Tenon’s fascia; this technique, because of its success, remains in 

use today. Prior to the introduction of Gunderson’s flap, previous 

conjunctival flaps were often temporizing measures, lasting a few days (such 



as purse-string flaps pulled over the corneal center after a complete 

peritomy) to a few months (advancement flaps of conjunctiva and Tenon’s 

capsule drawn over a sector of cornea). Gunderson’s technique of removing 

Tenon’s fascia was unique in that it reduced flap contractility, allowing 

permanent coverage of diseased corneas. There has been a considerable 

decrease in use of Gunderson conjunctival flaps in the last several decades 

since the advent of tissue adhesives, bandage contact lenses, and improved 

antibiotic, antifungal, and antiviral therapy. These are alternatives that have 

recently been made available for the management of corneal injury. 

However, flaps are still an appropriate and reliable therapy in selected cases. 

Gunderson flaps may be a temporizing measure, followed by a penetrating 

keratoplasty at a later date, or they may be definitive therapy for chronic 

conditions.  



 

             In addition to the total conjunctival flap described by Gunderson to 

cover the entire cornea, there has been an introduction of other types of flaps 

for specific uses. Partial advancement flaps, created by undermining 

perilimbal conjunctiva to cover an adjacent peripheral corneal abnormality, 

are designed to cover a specific area of diseased cornea. The advantages, 

unlike a Gunderson flap, are better visualization of the anterior chamber, 

accurate IOP measurements, and suitability in patients with short fornices.  

            Racquet flaps are produced by rotating, or swinging, a flap of limbal 

conjunctiva onto the cornea. Bucket handle flaps can be used to provide a 

richly vascularized tissue to cover the cornea without the extensive 

dissection necessary for total flaps. Thick flaps, with the inclusion of 



Tenon’s capsule, have been used in the treatment of corneal disorders 

leading to stromal loss. Gunderson modified his own procedure by using 

thick conjunctival flaps in the treatment of bullous keratopathy.  

              Khodadoust and Quinter found success in treating deeper corneal 

ulcers and perforations with a thick partial conjunctivalflap which included 

Tenon’scapsule. Sanitato, Kelley, and Kaufman have also advocated the use 

of thick conjunctival flaps with a keratectomy in peripheral mycotic corneal 

abscesses, where there is severe loss of stromal tissue. Most recently, Geria 

et al reported success in using thick conjunctival flaps with the use of deep, 

localized keratectomy in four patients with infected corneal grafts. 

Conjunctival flaps restore ocular surface integrity, and by virtue of a robust 

vascular supply help reduce inflammation and provide metabolic support for 

healing. In essence, they function as biological patches. Inflammation 

subsides with subsequent scar formation over the area of refractory 

ulcerations and necrotic areas. Prompt relief of pain is also achieved after 

flap placement.  

                Conjunctival flap provides a degree of tectonic support in thin 

corneas, although a flap as sole management is contraindicated in actual 

perforation. Postoperative complications are relatively uncommon: these 

include flap retraction, conjunctival buttonholes, persistent epithelial defects 



(PEDs), epithelial inclusion cysts, and corneal perforations. Buttonholes can 

be avoided at the time of the surgery by avoiding excess tension on the 

conjunctival flap. The rate of complications is largely affected by technical 

skill, patient population, severity of disease, and prior cataract or glaucoma 

surgery. Buttonholes are repaired using a 10–0 nylon suture on a tapered 

vascular needle. If one occurs near the medial or lateral edge of the flap, it 

may be possible to undermine enough conjunctiva to place the defect away 

from the cornea surface medially or laterally.  

               Retraction usually occurs within 2 months of surgery, resulting 

from the tension placed on the inferior anastomosis and subsequent tearing 

away of the suture lines. Alino in 1998 found retraction in 11.4% of 61 eyes, 

all occurring within 1 month of surgery.19 Retraction can largely be avoided 

by secure attachment of flaps to underlying episclera without tension. In 

many instances, retraction can be managed by observation if coverage is 

sufficient to suppress the inflammatory process.  

             Inadequate removal of corneal epithelium or inclusion of the 

conjunctival epithelium can result in cyst formation. Cysts are usually 

located at the limbus, and may be multiple and as large as one third of the 

corneal circumference. They can be surgically excised if they are 

problematic. Needle decompression of a cyst is a temporary solution.  



            Postoperative ptosis of 1–3 mm may occur from downward traction 

of the superior fornix when mobilizing large conjunctival flaps to cover a 

large portion of the cornea. Most patients do tolerate the ptosis well, and it 

often resolves with time. However, it is important to avoid resecting 

Mueller’s muscle when dissecting high in the superior fornix. Recurrences 

of infection, though rare, can occur up to 2 years postoperatively. Culture 

proven herpes simplex type I has been reported in two cases. One case 

resolved with topical antivirals and corticosteroids and the second required 

penetrating keratoplasty. Erosion of conjunctival flaps has also been 

reported in cases of chronic herpetic keratitis and Mooren’sulcer.  

             Recurrence is prevented by conjunctival autografting by acting as a 

barrier adjacent to the limbus and preventing migration of nasal conjunctival 

following bare sclera excision of pterygium. 

 A latest method described the transplantation of free autografts of 

superotemporal bulbar conjunctiva from the same eye to close wounds after 

the excision of advanced or recurrent pterygium36. A larger graft is used than 

pterygium site. To delineate the involved area of conjunctiva to be excised 

cautery spots are used. Superficial, sharp excision of the head of the 

pterygium from the cornea to the limbus is done and the conjunctiva and the 

Tenon’s capsule are bluntly and carefully dissected from the horizontal 



rectus muscle leaving behind the bare sclera and exposed rectus muscle, 

with absorbable suture on a spatulated needle conjunctiva is secured to the 

sclera. 

 To determine the conjunctival graft required to resurface exposed 

sclera and horizontal rectus muscle calipers are used. To expose area of 

uninvolved superior bulbar conjunctiva the globe is rotated inferomedially. 

Dissection of free grafts should be as their as possible taking very minimal 

sub conjunctival tissue. If the excision is so that cautery marks with the graft 

tissue margins, the epithelial surface can be readily identified when the graft 

is repositioned. The donor site requires no suturing but the conjunctival 

margins can be advanced to the limbus with 2 interrupted sutures.  

               The free graft is transferred into the recipient bed and secured to 

adjacent conjunctiva and episclera with interrupted sutures of 8-0 Vicryl or 

10-0 Nylon is used for the limbal edge of the graft. Younger patients are 

much more likely to have recurrences.           

ANNULAR CONJUNCTIVAL GRAFT 

          A modified form of conjunctival autograft technique is used for 

extensive pterygium which involves subtotal cornea. The pterygium tissue is 

removed and superficial keratectomy is done. Care should be taken to 

remove the adherent pterygium tissue from the limbus. The conjunctival 



graft is harvested from superior bulbar area and split into 2 elongated strips 

and sutured in an annular fashion over limbus. 

 

LIMBAL AUTOGRAFT: 

Studies reveal that limbal area has epithelial stem cells. These stem 

cells not only inhibit the epithelial invasion of conjunctiva to the cornea but 

also generate new cells. For those who have undergone pterygium excisions 

repeatedly with extensive limbal damage, this procedure is useful. The 

technique was compared with conjunctival autograft for primary and 

recurrent pterygia. Study analysis shows that the former was superior to the 

later for recurrent cases. No significant difference for the primary 

pterygium37. 

PENETRATING OR LAMELLAR KERATOPLASTY: 

                 Often there is significant residual scarring and thinning after 

removal of pterygium, which can be treated with lamellar corneal grafts. 8 

mm trephine is used to incise limbus until a depth of 0.3 mm after excision. 

Host bed is prepared to create a smooth surface. It is sutured with a fresh 

donor button with interrupted 10-0 nylon. With this technique 3 out of 9 

cases had recurrence. The recurrent lesions were small. The keratoplasty is 

not a complete barrier against regrowth38. 



            Penetrating keratoplasty is considered in the situations where there is 

impending corneal perforation or where the scar involves visual axis. It is a 

modified technique of decentering the graft and careful sutures in the thin 

cornea. 

GLUE: 

             It is a 2 component tissue adhesive mimicking formation of natural 

fibrin. One component has fibrinogen with factor 13 and Aprotinin. The 

other component has thrombin-cacl2. The products are prepared from blood. 

Mixing is done quantitatively. Fibrin monomers are obtained from the 

splitting of  fibrinopeptides (by thrombin) which aggregate by cross linking. 

This results in fibrin clot39. 

The pterygium is excised, bleeding vessels cauterized. A conjunctival graft 

is prepared from superotemporal area. One drop of thrombin is placed on 

sclera bed, one drop of protein solution on the graft. Graft is flipped and 

smoothened on the sclera. It is attached after 30 seconds. This technique is 

safe, fast without side effects. 

HUMAN AMNIOTIC TRANSPLANTATION: 

PREPARATION: 

Amniotic membrane is obtained by cesarean section from the 

placenta. It is tested for human immunodeficiency virus (HIV), syphilis, 



hepatitis B and C viruses. Under sterile conditions, it is cleared from 

coagulum with 50 mg/mL -   Penicillin, 50mg/mL - Streptomycin, 100 

mg/mL - Neomycin, and 2.5 mg/mL - Amphotericin B with Earle balanced 

salt solution. The amniotic membrane is divided from the attached chorion 

and placed over nitrocellulose paper with the epithelial surface up. The 

amniotic membrane with the Nitrocellulose paper is later cut into 3 cubic-cm 

bits. This is put in sterile glass containers containing glycerol and Dulbecco 

modified Eagle medium at a 1:1 ratio, and was preserved at -80*C.  From 

the preservation medium it is taken and when it obtained the room 

temperature, it was transferred to the surgical site. 

            Of late, preserved human amniotic membrane (HAM) is utilised for 

managing many ocular surface disorders. Some of them are covering defects 

after excision of conjunctival intraepithelial neoplasia and tumours, scars, 

and sympblepharon associated with surgical trauma after pterygium 

excision, chemical burns, ocular-cicatricial pemphigoid, and Stevens–

Johnson syndrome. 

 



 

 

HISTOPATHOLOGY: 

           Histologically, the amnion is situated inside chorion and consists of a 

simple epithelium, a prominent basement membrane and an avascular 

stroma43.  Basement membrane facilitates the migration, adhesion and 

prevents apoptosis. The stromal matrix which is avascular inhibits 

proliferation, TGF-signaling and myofibroblast differentiation of normal 

fibroblasts. This reduces scar and fibrosis when conjunctival surface is 

reconstructed. Moreover it lacks immunogenicity because the tissue does not 

express the usual major histocompatibility antigens, like HLA-A, -B, or -

DR. That is why, after transplantation no immunological rejection occurs. 



All these qualities help in treating conjunctival tumors, chemical injuries, 

after removal of scar and symblepharon, cicatricial entropion and pterygium. 

The quality of invasion is partly explained by the fact that the pterygium 

fibroblasts overexpress matrix metalloproteinases and hyperproliferates. The 

AM enables wound healing due to the ability to bind growth factors. 

Anyhave, such AM characteristics cannot completely explain why it 

prevents recurrence. It is a fact that a supernatant of homogenised AM 

promotes rather than inhibits conjunctival fibroblasts proliferation. 

Additionly, after preservation qualities of  AM may differ. On preservation 

at −80°C for one month, there is a 50% reduction in the activities of 

transforming growth factor â (TGFâ) 1 and 2, basic fibroblast growth factor 

(bFGF), and hepatocyte growth factor (HGF) and myofibroblast 

differentiation in corneal and limbal fibroblasts. Similar to this, preserved 

AM reduces the signalling pathway of TGFâ, CD-44, â-1 integrin, and 

FGFR1/flg of pterygium fibroblast. Of all the protease inhibitors, tissue 

inhibitors of metalloproteinase (TIMPs) are significant in that TIMP activity 

in AM is preserved despite cryopreservation44.  

 

 

 



CRYOPRESERVATION: 

              Cryopreserved amniotic membrane (AM) is a standard technique 

that promotes healing of epithelium and retards inflammation, scarring, and 

unwanted blood vessels. It can be used temporarily or permanently. 

So many action mechanisms are put forth for explaining the clinical 

efficacies of cryopreserved AM in reconstruction of ocular surface. From the 

review of these actions it is known that AM’s basement membrane has type 

IV collagen, laminin 1, laminin 5, and collagen VII. AM stroma contains 

extracellular matrix components which are unique. They are fibronectin, 

type I, type III, and type V collagens and such glycosaminoglycans / 

proteoglycans as hyaluronic acid, decorin, and biglycan, and 

nonglycosylated lumican. In this, the nonglycosylated lumican favours 

epithelial wound healing. How do other components function remains to be 

elucidated. Several mitogenic growth factors, antiangiogenic and 

antiinflammatory proteins, and natural inhibitors to various proteases are 

present in AM. AM has several neurotrophin and nerve growth factor even 

though it is not innervated. Pigment epithelium-derived growth factor which 

is seen in amniotic basement membrane explains the anti angiogenic action. 

(1) the antiinflammatory actions via suppression of IL-1a and IL-1b 

expression,14 facilitation of rapid apoptosis of polymorphonuclear 



neutrophils in eximer laser ablation,in alkali-injured rabbit corneas,17 

CD20+ cells in human chemical-burned corneas, and macrophages in 

rat corneas with HSV1 induced necrotizing keratitis. 

              Human AM stromal matrix promotes apoptosis of murine 

macrophages in culture even if they are activated by IFN-g. This explains 

the suppressive action of both acute and chronic inflammation by AM. In 

spite of AM’s anti scarring actions caused by anti inflammatory actions, 

many evidences favour the idea that a direct anti scarring effect on fibroblast 

is exerted by AM. AM transplanted to the excimer laser ablated corneal 

surface reduces TGF-b1, collagen and fibronectin. Myofibroblast 

differentiation is decreased when AM is transferred to the rabbit stroma by 

invading epithelial cells. In maintaining the normal phenotype of keratocyte, 

the retarding effect in TGF-b signaling is important in normal and 

pathological conditions. Stromal matrix is able to maintain the dendritic 

morphology and expression of keratocan in culture keratocytes.  This 

explains why AM is a good substrate to grow the progenitor cells of 

epithelium in conjunctiva, the cornea, the limbus, the oral mucosa, corneal 

endothelial cells, and retinal pigment epithelial cells. Such cells that are 

grown on AM can be used to treat human diseases. 



             In a temporary graft, AM can be used for dressing, patching or 

bandaging so that the cells proliferate under it. The tissue defect is filled by 

AM in case of permanent graft. In temporary grafting, the membrane is used 

as a bandage lens to cover healthy and diseased area allowing the healing of 

epithelium below AM, leading to dissolution of the membrane. 

As a Temporary Graft: 

Clinical indications:  

 Chemical and thermal burns inducing intense ocular surface 

inflammation and epithelial erosion 

 Acute inflammatory and ulcerative stage of Stevens–Johnson 

syndrome (SJS) ± Toxic Epidermal Necrolysis (TEN). 

 Severe inflammation due to alkali burns leads to granulation and scars 

if left untreated.  

             Corneal surface scars decrease the vision, conjunctival scars 

results in motility restriction, and lid scars result in mechanical trauma 

and dryness. For SJS with or without TEN, the aforementioned 

cicatricial pathologies in the lid margin and the tarsus correlate well with 

sight-threatening corneal complications. Intensive Care and Burn Units 

face emergency cases and are often unable to treat the associated eye 

conditions. Thus, patients are often discharged with blindness due to late 



coming, scarring-induced complications. Cryopreserved AM improves 

epithelial wound healing by reduction in inflammation. Vision is 

restored quickly and patient feels comfort. Besides, late cicatricial 

complications (symblepharon, mechanical microtrauma, motility 

restriction, exposure, and dryness) are avoided considerably. Also as a 

temporary graft it treats chronic recalcitrant inflammation ± persistent 

epithelial defect which are caused by several ocular surface diseases, 

including neurotrophic keratitis due to herpes zoster virus (HZO), herpes 

simplex virus (HSV), and vernal keratoconjunctivitis. As a temporary 

graft, it is used in treating epithelial defects with stromal ulcers in 

conjunction with a permanent graft, enabling additional protection 

during epithelialization. AM is used adjunctively in cases of penetrating 

or lamellar keratoplasties for better healing. It effectively reduces 

corneal haze caused by laser ablation with excimer improving 

keratoprosthesis implantation. Clinical efficacy has not been thoroughly 

demonstrated in human patients for these indications, except for a few 

patients. Through a comformer for symblepharon, the graft could be 

delivered without sutures. ProKera’s PMMA conformer ring is used to 

reduce inflammation of conjunctiva following oculoplastic surgeries. 

 



As a Permanent Graft: 

            AM can be used as a permanent graft for ocular surface disorders. 

Regeneration rather than repair can be promoted. In routine corneal 

transplantations, allogeneic epithelial and mesenchymal cells are 

transplanted. Contrary to this, cryopreserved AM has nonviable cells, and so 

the healing depends on host cells which are migrating. A lot of conditions 

are treated very successfully irrespective of the size of the tissue defect to be 

covered if the surrounding host tissue is healthy43. 

As an alternative graft: 

 Double pterygium 

 Recurrent pterygium after multiple excisions 

 Glaucoma patients(for future filtering procedures). 

                 On complete removal of subconjunctival fibrovascular tissue, 

similar results to that of conjunctival graft could be achieved by 

administering steroids to the host conjunctiva. AMT alone cannot achieve 

the same efficacy as conjunctival autografts, for recurrent pterygium with a 

recurrence rate of 10–15%. The recurrence rate is reduced when mitomycin 

C (0.04%) is used intraoperatively for 3–5 min. Although it is used in multi 

recurrent cases in addition to AMT and conjunctival autograft, it does not 

decrease recurrence rates of AM in primary pterygium. Like other grafts, 



restoration of a non inflamed deep fornix predicts the success of AM. 

Effective defense mechanisms include normal blinking and lid closure which 

play a role in the success.  

            Aqueous deficiency of tear film plays a negative role in the success 

of AM, requiring multiple transplantations in severe diseases. Additionally, 

the dissolution of the membrane takes 1 week, denoting the excessive 

exposure of cornea and poor maintenance of tear film. This problem is 

overcome with a bandage contact lens or by small temporary tarsorrhaphy. 

In squamous metaplasia with keratinization, the surrounding tissues are 

unhealthy, leading to insufficient healing by AM.  

 



                Only AMT is not effective for persistant corneal disorders,when 

there is 360 degree limbal stem cell deficiency. This could be treated by 

transplanting limbal stem cells. Although it does not have a strong rigidity, it 

is still resilient to stretch; so it is insufficient to use alone to cover exposed 

implants. Anyhave, AM could help healing of epithelium if we use scleral 

and lamellar grafts. In case of ischemia, the use a conjunctival autograft is 

advocated. It is to be noted that the tissue cannot be sterilized. Infection can 

be reduced by carefully selecting the donors and use of placenta which is 

obtained exclusively by cesarian sections 

COMPLICATIONS IN PTERYGIUM SURGERY: 

INTRA OPERATIVE: 

Perforation of cornea. 

Perforation of sclera. 

Horizontal rectus muscle injury. 

POST OPERATIVE: 

Graft edema 

Graft necrosis 

Epithelial inclusion cysts  

Subconjuctival hemorrhage. 

Subconjunctival fibrosis. 



Infectious scleritis. 

Granuloma 

Dellen 

Iatrogenic astigmatism 

Symblepharon 

Amputation neuroma 

ADJUNCTIVE THERAPIES: 

CAUTERY: 

Studies show that blood vessel growth contributes to recurrence. 

Many advocate extensive use of intraoperative cautery, especially at limbus 

thus augmenting the removal but at the expense of hypertrophic scar, sclera 

thinning and necrosis30. 

LASER THERAPY: 

ARGON LASER: 

This technique involves a spot size of 50 mirometre in early 

neovascular fronds with limited power settings to decrease conjunctival 

epithelial damage. Recurrence is reported around 12%. Complications 

include sclera necrosis, scleromalacia, iritis, cataract, etc40. 

 

 



EXCIMER LASER: 

It was used to ablate irregularities in the bare sclera technique. 

Recurrence rates were 91% ( attributed to the bare sclera technique) 

MITOMYCIN C: 

        Adjunctive MMC for pterygium surgery was first described by 

Kunitomo and Mori in Japan in 1963. It is an antitumor antibiotic isolated 

from Streptomyces caespitosus. It is an alkylating agent that acts by 

inhibiting DNA synthesis resulting in long term inhibition of Tenon’s 

fibroblast proliferation. The technique involves bare sclera surgical excision 

of the pterygium, followed by the administration of 0.2 to 0.4 mg/ml of 

MMC directly to the sclera bed for 2-5 minutes. The advantages of intra 

operative MMC include decreasing the dosage, only intraoperative use and 

applying MMC directly to the area of pathology rather than to entire ocular 

surface. 

Complications: 

 Glaucoma 

 Corneal edema 

 Corneal perforation 

 Scleral melting 

 Cataract 



 Punctate keratitis 

 Delayed conjunctival wound healing 

            Proper case selection helps avoiding a lot of drug complications. This 

treatment should be avoided in patients with wound healing abnormalities, 

neurotrophic or ocular surface diseases, dry eye syndromes. After pterygium 

excision with MMC, patients should be closely followed up until 

epithelialization is complete. 

5- FLUOROURACIL 

              5-FU is administered either intra operatively or postoperatively as 

subconjunctival injections in recurrent cases. It is an antimetabolite 

(pyrimidine analogue) which decreases fibroblast proliferation. The effect of 

5-FU is dose and time dependent. At a higher concentration, it is as effective 

as MMC. 

THIO TEPA 

          It is a radiomimetic alkylating agent- triethylene thiophosphoramide, 

inhibiting cell mitosis in rapidly proliferating cells. It is available as non 

pyrogenic, sterile Lyophilized powder containing 15 mg. it is used as 1:2000 

solution (0.05%) prepared by dissolving 15 mg of Thiotepa in 30 cc of 

Ringer’s solution. 2 drops are applied every 3 hours while awake from the 

second post operative day for 6-8 weeks41. 



Complications: 

 Skin depigmentation in and around eyelid after sun exposure. 

 Poliosis 

 Conjunctival injection 

 Allergic reaction 

 Sclera perforation 

 

BETA IRRADIATION 

        Beta radiation is a particulate radiation consisting of high speed 

electrons which are rapidly attenuated by biological tissues. Strontium-90 is 

an unstable fission product of Uranium-235, with an average energy 0.21 

MeV per disintegration. It is used as it has a long half life of 28 years and 

emits only beta particles as it decays. The half thickness of Strontium-90 is 

1.5 mm, that is , the radiation dose rate is attenuated by 50% after 1.5mm 

penetration through water42. 

           The fundamental biological effect of ionizing radiation is the process 

of ionization, where the absorption of energy by an atom or molecule results 

in the ejection of one or more of its orbiting electrons, resulting in unstable 

and highly reactive compounds. This causes temporary inhibition of 

metabolic activity or a complete and permanent disintegration. 



           In the treatment of pterygium, initially a high dose of beta radiation 

was applied without surgical excision, the aim being to reduce regression of 

the lesion. Administration after surgery, particularly for recurrent pterygia 

was widely adopted with subsequent reports indicating a low recurrence rate. 

Doses vary from 1000 to 6000 rads, often in divided doses. Typically 1200-

6000 rad is given in fractions over 6 weeks following surgical excision. 

Complications: 

 Cataract 

 Iris atrophy 

 Sclera necrosis 

 Scleromalacia 

CYCLOSPORINE A: 

           It is a cyclic non ribosomal peptide of 11 amino acids produced by 

the fungus Tolypocladium inflatum Gams and it contains D-amino acids. It 

is immunosuppressant drug widely used in post allogeneic organ transplant. 

It binds to cytosolic protein cyclophilin of immune competent lymphocytes. 

This complex of cyclosporine and cyclophilin inhibits calcineurin, which 

under normal circumstances is responsible for activating transcription of 

Interleukin 2. It also inhibits lymphokine production and interleukin release, 

leading to a reduced function of effector T cells. It prevents mitochondrial 



permeability transition pore from opening, thus inhibiting cytochrome 

Crelease, a potent apoptotic stimulation factor. Post operative instillation of 

0.05% is safe and efficient 

Complications: 

 Graft scarring 

 Tenon’s granuloma 

 Fibrovascular proliferation 

BEVACIZUMAB 

           It is a humanized monoclonal antibody. It stops the tumor growth via 

preventing formation of new blood vessels by targeting and inhibiting the 

function of a natural protein, VEGF that stimulates new blood vessel 

formation. The development of pterygium depends on a changed angiogenic 

stimulator to inhibitor ratio. Local application of Bevacizumab inhibits 

neovascularisation, thus stops the progression or recurrence of pterygium.  

INTERFERON ALPHA 2b: 

         Interferons are glycoproteins that have been shown to have 

antiproliferative and antiviral effects. Although the exact mechanism of 

action of Interferons is not known, the recombinant form of Interferon alpha 

2b has been used with good results in conjunctival intra epithelial neoplasia, 



conjunctival papilloma and as a lone therapy for early pterygium 

recurrence45. 

 

 

 

 

 

 

 

 

 

 

 

 

 



REVIEW OF LITERATURE 

            Luanratanakorn et al45 conducted a study in which either primary or 

recurrent pterygium eyes, 287 in number were studied. Pterygium excision 

was done by a single surgeon. Randomly all eyes underwent conjunctival 

autograft or amniotic membrane transplantation. Conjunctival autograft was 

applied to 106 eyes of primary pterygium and 14 eyes of recurrent 

pterygium. Amniotic membrane transplantation was used for 148 eyes of 

primary pterygium and 19 eyes of recurrent pterygium. After surgery follow 

up was given for 6 weeks and 6 months. Recurrence was the chief outcome. 

            For primary, recurrent and all pterygia, the recurrence rate in the 

conjunctival group was 12.3%, 21.4% and 13.1% respectively. Recurrence 

rate was 25%, 52.6% and 28.1% for primary, recurrent and all pterygia in 

amniotic membrane group. In this group, the recurrence rate for all pterygia 

was specifically higher than that in the conjunctival group (p=0.003) 

         With reference to the conjunctival autograft, amniotic graft had a 

higher recurrence rate. It can be said to be an alternative choice particularly 

for advanced cases with bilateral heads or patients who might be prone to 

glaucoma surgery later. 

 

 



           David Hui-Kang Ma et al 44conducted a study in which treatment was 

given for 80 eyes of 71 patients with primary pterygia. After excision, 

amniotic membrane group was followed retrospectively. The result was 

compared with 56 eyes of 50 patients who received conjunctival autograft 

and 54 eyes of 46 patients who received topical Mitomycin C. Follow up 

was given for a minimum of 6 months. For 3 groups, average follow up 

periods were 13.8, 22.8, 18.4 months respectively. 

           The recurrences were 3(3.8%) in the amniotic membrane group, 3 

(5.4%) in the conjunctival autograft group and 2(3.7%) in the topical 

Mitomycin group. Recurrence rate was not significant among the 3 groups 

(p=0.879). In both the amniotic membrane group and the conjunctival 

autograft group, no major complications were observed. In the topical 

Mitomycin group, only one case of infectious scleritis occurred due to 

scleral ischemia. 

            It was shown that amniotic graft was as effective as conjunctival 

autograft,  Mitomycin C in preventing pterygium recurrence and it is more 

preferable procedure for primary pterygium 

 

 

 



             Cem Kucukerdonmez et al 47conducted a randomised prospective 

clinical study of 78 eyes (78 patients) in 2 groups was done. Of this, 40 eyes 

(28 with primary and 12 with recurrent pterygia) were given conjunctival 

limbal autograft (group 1) and 38 eyes with 27 primary and 11 recurrent 

were given amniotic membrane graft (group 2) after removal of pterygium. 

Mean follow up time was 16.66 ±3.52 months in group 1 and 13.46 ±2.08 

months in group 2. All the results were clinically examined and evaluated. 

After photographing final appearances were graded from 1 to 4. True 

recurrence means grade 4 while cosmetic appearance (not acceptable) means 

grade 3. 

                 Primary, recurrent and all pterygia recurrence in group 1 and 2 

were 3.6%, 16.7% , 7.5% and 3.7%,18.2% and 7.9% respectively. There was 

no significant difference in recurrence rate between the 2 groups (p=1.00). 

Final appearance as grade 3 was 10.0% in group 1 and 21.1% in group 2 and 

there was statistically significant difference. During the follow up also there 

was no occurrence of major complaints. 

 

              In the final appearance results were better when conjunctival 

autograft was used than with amniotic membrane. In the surgery of 



pterygium, AMT is a more useful alternative particularly for those who may 

have a limited amount of conjunctiva for future surgeries. 

             F Memarzadeh et al  47 conducted a study in which AM 

transplantation was done after pterygium excision in 23 eyes of 22 patients. 

The results obtained were compared retrospectively with 40 eyes of 36 

patients who received conjunctival autograft, after excision of pterygium. 

The patients were Hispanic. The definition of recurrence was the regrowth 

of fibrovascular tissue over the corneoscleral limbus onto clear cornea in the 

area of previous pterygium excision. 

            The recurrence rates of the pterygium after AM graft and 

conjunctival autograft were 35% and 25% respectively. Recurrence rate 

difference was not significant between 2 groups. 5.972 months was the mean 

follow up period. In either group, there was no complication. 

          In Southern California Hispanic population, pterygium recurrence 

prevention study was made. It was evident that de epithelialized amniotic 

membrane graft is as effective as conjunctival autograft in preventing 

pterygium recurrence. 

           Napaporn et al48conducted a study in which 86 eyes of 78 patients 

with primary pterygium were operated by a single surgeon. All patients were 

allotted randomly to amniotic membrane transplantation or conjunctival 



autograft after pterygium excision. 44 eyes of 39 patients underwent 

amniotic membrane transplantation and 42 eyes if 41 patients underwent 

conjunctival autograft. The follow up schedule was 1 week, 1,3,6 and 12 

months. Recurrence rate was the main outcome. 

            Mean follow up was 14.4±5.4 months in the AM group and 

12.35±3.13 months in the CG group. There was 18 recurrences (40.9%) in 

AM group and 2 recurrences(4.76%) in the CG group, the difference being 

significant (p <0.007). recurrence free cumulative proportion at 12 months 

was 0.6±0.15 for the AM group and 0.95±0.07 for the CG group. No major 

complications were observed in either group. 

              On comparing the surgical results between 2 groups, it was found 

that the amniotic membrane is associated with an unacceptable high rate. 

 

 

 

 

 

 



OBJECTIVE 

         To compare the clinical results of conjunctival autograft and amniotic 

membrane transplantation after double pterygium excision. We also compare 

the final cosmetic outcome of these two techniques in an effort to determine 

whether amniotic membrane transplantation yields acceptable cosmetic 

results as conjunctival autografting in pterygium surgery. 

 

STUDY DESIGN: 

          Prospective interventional double masked randomised controlled 

clinical trial. 

 

MATERIALS AND METHODS: 

       This study was conducted to compare the surgical outcome and 

recurrence of amniotic membrane and conjunctival autograft after double 

pterygium excision. It was conducted in the Department of Cornea, Aravind 

Eye Hospital and Post graduate Institute of Ophthalmology, Madurai. 

Clearance from the ethical committee and Institutional Review Board was 

obtained in October 2011. 



         Patients who come to Aravind Eye Hospital with double pterygium are 

assessed. A total of 31 patients were included in the study. Recruitment 

period was from October 2011 to March 2012. 

INCLUSION CRITERIA: 

 Age-18 to 75. 

 Primary double pterygium. 

 Patients willing to undergo surgery (informed consent).  

EXCLUSION CRITERIA: 

 Any other ocular surface problem. 

 Recurrent pterygium. 

 Pseudopterygium. 

 Uncontrolled systemic illness. 

 H/O of vitreo-retinal diseases/surgery. 

 Glaucoma. 

 Patients enrolled in other studies. 

 Unwilling patients. 

 



INFORMED CONSENT: 

          The purpose and the procedure were explained to the patient and a 

written informed consent was obtained from the patient.  

HISTORY: 

      A detailed history was taken regarding the nature and duration of 

disease. It also included previous treatment history and systemic illness. 

OCULAR EXAMINATION: 

 Visual Acuity: 

The best corrected visual acuity with pin hole was recorded using 

Snellen’s distance visual acuity chart at 6 meters. 

 Slit Lamp Examination: 

A thorough slit examination was carried out in every patient. Ocular 

examination of conjunctiva, cornea, anterior chamber, iris, pupil, lens 

and fundus were done. 

 Keratometry: 

Keratometry readings were obtained in 2 meridions. 

Grading: 

 Grade T1 (Atrophic) – A pterygium in which episcleral vessels 

underlying the body of pterygium are unbscured and totally 

distinguishable.  



 Grade T2 (Intermediate) – A pterygium in which episcleral vessels are 

partially obscured and indistinct. 

 Grade T3 (Fleshy) – A thick pterygium in which episcleral vessels 

underlying the body are totally obscured. 

PRE OPERATIVE EVALUATION: 

 Vision-uncorrected visual acuity, best corrected visual acuity. 

 Type of pterygium. 

 Grade of pterygium. 

 Extent of involvement of cornea, limbus. 

 Intra ocular pressure. 

 Complete anterior segment evaluation. 

 Fundus evaluation. 

 Keratometry. 

 Clinical photo 

 



After pre-operative assessment is over, the patients are randomly assigned 

into any of the following two groups. 

 

Group – A: 

Double Pterygium excision with Amniotic Membrane on Nasal side and 

Conjunctival Autograft on Temporal side. 

 

Group – B: 

Double Pterygium excision with Amniotic Membrane on Temporal side and 

Conjunctival Autograft on Nasal side. 

 

 

 

 

 

 

 

 

 

 



SURGICAL PROCEDURE: 

  All cases were taken up under retrobulbar and facial block. The involved 

eye underwent sterile preparation and draping. Rigid lid speculum was 

applied for maximal ocular exposure. Limbal stay suture was applied using 

6-0 silk. Heads of pterygium were dissected from apex using surgical blade 

(15 number) taking care to follow the surgical plane of the pterygium. 

Conjunctival extent of pterygium was then excised, underlying tenons and 

scar tissue were removed upto bare sclera. 

    The bleeders were cauterized minimally. Then a thin Tenon’s free 

conjunctival graft was harvested from bulbar conjunctiva after injecting 2 cc 

balanced salt solution and taking care not to button hole the conjunctiva. 

Graft was secured with 4-5 sutures using 10-0 nylon. Amniotic membrane 

was placed on the other side, according to the group allotted and secured 

with sutures.limbal stay suture was removed and eye was bandaged. 

   On first post operative day, patients were examined and started on steroid 

antibiotic eye drops 4 times a day for 3 weeks. Follow up visits were 3rd 

week, 3rd month, 6th month and 12th month. 

 



OUTCOME MEASURES: 

 

 

Grade 1 appearance showing normal structure (top left). Grade 2 appearance 

showing the presence of thin episcleral vessels extending to the limbus (top 

right). Grade 3 appearance showing fibrous tissue that did not invade the 

cornea(bottom left). Grade 4 appearance showing frank recurrence (bottom 

right) 2. 

 

 



RESULT ANALYSIS 

NUMBER AND PERCENTAGE OF PATIENTS IN GROUP A AND B 

(COMPARISON) 

 

S.No Group of the Patient Frequency In Percent 

1 

2 

A 

B 

15 

16 

48.40 

51.60 

 Total 31 100 

 

 

 

 



 

NUMBER AND PERCENTAGE OF PATIENTS OPERATED IN 

FREE AND PAYING SECTION IN GROUP A AND B 

(COMPARISON). 

 

S.No 

Random 
Group of the 
Patient 

Type of Payment 
In 
Percent 

 Paying Free 

1 

2 

 

Group A 6 (40.0%) 9 (60.0%) 100% 

Group B 6 (37.5%) 10 (62.5%) 100 % 

Total 12 

(38.7%)  

19 (61.3%) 100 % 
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Paying Paying 

Free 



COMPARISON OF MALES AND FEMALES IN GROUP A AND B. 
 

S.No 

Random 
Group of the 
Patient 

Type of Payment 
In 
Percent 

Male Female 

1 

2 

 

Group A 6 (40.0%) 9 (60.0%) 100% 

Group B 8 (50.0%) 8 (50.0%) 100 % 

Total 14 

(45.2.7%)  

17 

(54.8%) 

100 % 
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Female 

Male 



AGE DISTRIBUTION IN INTERVALS AT GROUP A AND B. 

S.No 
Age Group of 
the Patient 

Random Group of the 
Patient 

Total 
Group A Group B 

1 

2 

3 

4 

5 

   6 

Below 30 

31-40 

41-50 

51-60 

61-70 

71-80 

1 

3 

1 

4 

5 
1 

1 

2 

5 

3 

         5 
         0 

       2 

       5 

       6 

       7 

       10 
        1 

Total 15 16       31 
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COMPARISON OF RIGHT AND LEFT EYE IN GROUP A AND B 

 

S.No 
Side of the 
Eye 

Random Group of the 
Patient 

Total 
Group A Group B 

1 

2 

Right Eye 

Left Eye 

9 

6 

7 

9 

      16 

      15 

Total 15 16       31 

 

 

 



 
COMPARISON OF UNILATERAL AND BILATERAL IN GROUP 

A AND B. 

 
 

S.No 

Random 
Group of the 
Patient 

Type of Lateral 

Total 
Unilateral Bilateral 

1 

2 

 

Group A 6 (40.0%) 9 (60.0%) 15 

Group B 9 (56.3%) 7 (43.7%) 16 

Total 14   17  31 

 
 

 

 

 

 



PERCENTAGE OF SYSTEMIC ILLNESS. 
 

S.No Systematic Illness Frequency Percent 

1 

2 

3 

4 

5 

6 

 

Diabetic 

Hypersensitive 

Cardiac Diseases 

Cardiac & Hypersensitive 

Diabetic and Hypersensitive 

Nil  

1 

2 

2 

1 

1 

24 

 3.21 

 6.43 

 6.43 

 3.21 

 3.21 

77.51 

Total 31 100 

 
 

PERCENTAGE OF SYSTEMIC ILLNESS 

 



COMPARISON OF TYPE (T1,T2,T3) 

 

 

S.No Location 

Type of Pterigium 

Type 1 Type 2 Type3 

1 

2 

Nasal 1 25 5 

Temporal 3 23 5 

 

 

 

 

 

 



COMPARISON OF RECURRENCE IN GROUP A AND B 
 
 

S.No Random Group of the Patient Frequency Percent 

1 

2 

 

Group A 4 50.0 

Group B 4 50.0 

Total 8 100.0 

 

 

RECURRENCE

Group A

Group B



COMPARISON OF TYPE (T1,T2,T3) IN RECURRENT CASES. 
 

 

S.No Location 

COMPARISON OF TYPE (T1,T2,T3) IN 

RECURRENT CASES 

Total T - 1 T - 2 T - 3 

 AMT-Nasal   

(Group A) 

1 3 0 4 

AMT-Temporal 

(Group B) 

1 3 0 4 
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COMPARISON OF RECURRENCE IN AMT AND CAG 
 

 

S.No 
Type of 
Treatment 

Recurrence  

Yes No 
1 

2 

 

AMT 8 (25.8%) 23 (74.5%) 

CAG Nil 31(100.0%) 

Total   

 

 

 

 
 

 

 



Significant difference in Recurrence between AMT and CAG 
 

S.No 
Type of 
Treatment 

Recurrence  
Chi-square 
Value P Value Observed Expected 

1 

2 

 

AMT 

Yes 8 15.5 7.258 0.007* 

No 23 15.5 

CAG 

Yes 0 15.5 27.129 0.000** 

No 31 15.5 

Total     

*  Denotes Significant at 5% Level, ** Denotes Significant at 1% Level 

Result of Chi-square Test on Recurrence (AMT) and Age Group 

S.No Age Group 

Recurrence 
(AMT) 

Total 
Chi-square 
Value 

P 
Value Yes No 

1 

2 

 

Below 55 3 12 15 0.512 0.474 

Above 56 5 11 16 

Total 8 23 31 

 
Result of Chi-square Test on Recurrence (AMT) and Gender 

S.No Gender 

Recurrence 
(AMT) 

Total 
Chi-square 
Value 

P 
Value Yes No 

1 

2 

 

Male 3 11 14 0.256 0.613 

Female 5 12 17 

Total 8 23 31 



COMPARISON OF POST OPERATION GRADES 

 

S.No 

Type of 

Treatment Grade 1 Grade 2 Grade 3 Grade 4 

1 AMT 

14 

(45.16%) 9 (29.03%) 8(25.8%) 0(0.0%) 

2 CAG 22 (71%) 9 (29.03%) 0(0.0%) 0(0.0%) 
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COMPARISON OF GRAFT CONTRACTURE IN AMT, CAG 

S.No 

Type of 

Treatment 

Graft Contraction between 

Treatments 

Yes No 

1 AMT 3 28 

2 CAG 0 31 

 
 
 



 

DISCUSSION 

           In our study, a total of 31 eyes from 31 patients were studied. They 

were allotted into two groups by randomization. Group A underwent double 

pterygium excision with amniotic membrane on nasal side and conjunctival 

autograft on temporal side. Group B underwent double pterygium excision 

with amniotic membrane on temporal side and conjunctival autograft on 

nasal side. Among 31 patients, 15 patients (48.40%) were included in Group 

A and 16 patients (51.60%) were included in Group B. 

         Among the 15 patients in Group A, 6 (40.0%) were male patients and 9 

(60.0%) were female patients. Among the 16 patients in Group B, 8 (50%) 

were male patients and 8 (50%) were female patients. So a total of 14 

(45.2%) male patients and 17(54.8%) female patients were included in the 

study. 

        Group A had 1 patient in the age group less than 30, 3 patients between 

31-40, 1 patient between 41-50, 4 patients between 51-60,5 patients between 

61-70, 1 patient between 71-80. Group B had 1 patient in the age group less 

than 30, 2 patients between 31-40, 5 patients between 41-50, 3 patients 

between 51-60, 5 patients between 61-70. Maximum number of patients was 

in the age group of 61-70(5 in Group A, 5 in Group B). 



 

        Group A had 9 patients operated in the Right eye and 6 in the Left eye. 

Group B had 7 patients operated in the Right eye and 9 in the Left eye. 

      Among the 31 patients, 1 patient had Diabetes mellitus, 2 had 

Hypertension, 2 had Cardiac diseases, 1 patient had both Hypertension and 

Cardiac illness, 1 patient had both Diabetes and Hypertension. 

        8 patients underwent cataract surgery after this procedure around 3-6 

months. 3 patients in Group A and 1 patient in Group B did not come for 3rd 

month follow up. 2 patients in Group A did not come for 6th month follow 

up. 1 patient did not come for 3rd and 12th month and 1 patient did not come 

for 3rd and 6th month follow up in Group A. 8 patients in Group A and 15 

patients in Group B came for all follow ups. 

Among the 31 nasal pterygia, 1 (3.22%) was of grade T-1, 25 (80%) 

were of grade T- 2 and 5 (16.12%)  were of grade T- 3. Among the 31 

temporal pterygia, 3(9.67%) were of grade T- 1, 23(74.19%) were of grade 

T- 2, 5(16.12%) were of grade T- 3. 

 

          



        Among the 31 patients, 14 (6 in Group A and 9 in Group B) had 

unilateral pterygium and 17 (9 in Group A and 7 in Group B) had bilateral 

pterygium. 

         8 out of 31 patients had pterygium recurrence. 4(50.0%) out of 8 were 

in Group A and 4 (50.0%) were in Group B. Among the 8 patients, 

recurrence occurred on nasal side for 4 patients in Group A and on temporal 

side for 4 patients in Group B. This implies all the 8 (25.8%) recurrences 

occurred on side where amniotic membrane was transplanted. There was not 

a single case (0.0%) of recurrence on the side where conjunctival autograft 

was placed. 

Among the 8 recurrent cases that were operated, 3 out of 4 cases were 

of grade T-2 and 1 case was of grade T-1 in Group A, 3 out of 4 cases were 

of grade T-2 and 1 case was of grade T-1 in Group B. Post op grading which 

included recurrence and cosmetic appearance consisted of 4 grades in which 

grade - 3 was considered early recurrence and grade - 4 was considered 

frank recurrence. All the 8 (25.8%) cases were of grade 3 on the side where 

amniotic membrane was placed by the end of 12th month follow up. 

 

 

 



            By the end of 12th month, grade -1 was seen in 14 (45.16%) cases, 

grade -2 was seen in 9 (29.03%) cases, grade - 3 was seen in 8 (25.8%) cases 

on amniotic side and grade -1 was seen in 22 (71.0%%) cases, grade -2 was 

seen in 9 (29.03%) cases, grade - 3 was seen in 0 (0%) cases on the 

conjunctival side. 

           In a study conducted by Cem Kucukerdonmez et al 2, 78 eyes were 

included. 40 eyes (28 with primary and 12 with recurrent pterygia) received 

conjunctival limbal autograft (group 1), and 38 eyes (27 with primary and 11 

with recurrent pterygia) received AMT (group 2) after extensive removal of 

pterygium.  Recurrence rates of primary, recurrent, and all pterygia in group 

1 and group 2 were 3.6%, 16.7%, and 7.5% and 3.7%, 18.2%, and 7.9%, 

respectively. There was no significant difference in recurrence rates between 

the 2 groups (P = 1.00 for all). 

  Luanratanakorn et al 46conducted a study in which 287 eyes with 

either primary or recurrent pterygium were included. 106 eyes of primary 

pterygium and 14 eyes of recurrent pterygium were treated with conjunctival 

autograft, and 148 eyes of primary pterygium and 19 eyes of the recurrent 

pterygium were treated with amniotic membrane transplantation. In the 

conjunctival group, the recurrence rate was 12.3%, 21.4% and 13.1% for 

primary, recurrent and all pterygia, respectively. In the amniotic membrane 



group, the recurrence rate was 25.0%, 52.6% and 28.1% for primary, 

recurrent and all pterygia, respectively. The recurrence rate for all pterygia 

in the amniotic membrane group was significantly higher than that in the 

conjunctival group (p = 0.003). 

David Hui-Kang Ma 44conducted a study which included 80 eyes of 

71 patients with primary pterygia. They were treated with excision followed 

by amniotic membrane graft. The result was compared retrospectively with 

56 eyes of 50 patients receiving conjunctival autograft, and 54 eyes of 46 

patients receiving topical Mitomycin C. There were 3 recurrences (3.8%) in 

the amniotic membrane graft group, 3 recurrences (5.4%) in the conjunctival 

autograft group, and 2 recurrences (3.7%) in the topical Mitomycin C group. 

There was no significant difference in recurrence rate among the three 

groups (p = 0.879).  

     In a study conducted by Napaporn et al 4886 eyes of 78 patients with 

primary pterygium were randomized to undergo amniotic membrane or 

conjunctival autograft transplantation after pterygium excision. 44 eyes in 39 

patients were treated with AMT and 42 eyes of 41 patients were treated with 

CAG. There were 18 recurrences (40.9%) in the AMT group and 2 (4.76%) 

in the CAG group, which was significantly different among both groups (P < 

0.007). 



         Memarzadeh et al 47conducted a study in which a retrospective review 

of 23  eyes of 22 patients receiving pterygium excision followed by AM 

transplantation compared with 40 eyes of 36 patients receiving conjunctival 

autograft. The pterygium recurrence rates after AM graft and conjunctival 

autograft were 35 and 25%, respectively. There was no significant difference 

in recurrence rate between the two groups (P¼0.56).  

            Fallah et al 49conducted a study in which 40 eyes with recurrent 

pterygium underwent CAG and AMT (20 eyes) or intraoperative MMC 

(0.02%, 3 min) and AMT (20 eyes). 3 eyes (15%) had symblepharon before 

surgery in each group. In CAG/AMT group, no pterygium recurrence was 

observed. Recurrence occurred in 4 eyes (20%) in MMC/AMT group after 3 

and 4 months (P-value¼0.035). No recurrence of pterygium or 

symblepharon was seen in six eyes with recurrent pterygium and 

symblepharon (three eyes in each group). 

     Jun Shimazaki et al 50 conducted a retrospective study which compared 

the effect of amniotic membrane transplantation (AMT) combined with 

either limbal autograft transplantation (LAT) or conjunctival autograft 

transplantation (CAT) in recurrent pterygium. 27 eyes of 27 patients with 

recurrent pterygium were included. The mean number of prior surgeries was 

3.1 (range, 1–10). 15 eyes each had restriction of ocular movement and 



symblepharon before surgery. 23 (85.2%) of 27 eyes showed no recurrence 

with a mean observation period of 67.0 weeks. In 4 eyes that developed 

recurrence, 3 had LAT and 1 had CAT combined with AMT, suggesting that 

there was no difference in surgical outcome between LAT and CAT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSION 

     The present study was conducted in the Department of Cornea, Aravind 

Eye Hospital, Madurai. An attempt was made to study the efficacy and 

comparison of amniotic membrane graft and conjunctival autograft after 

excision of double pterygium. Recurrence and cosmetic appearance were the 

main outcomes. 

            We conclude from our study that conjunctival autograft was better 

than amniotic membrane graft after pterygium excision which is statistically 

significant (p=0.007), as observed in other studies. Recurrences were equal 

on the nasal and temporal sides, no matter where the amniotic graft was 

transplanted. Since this study was conducted in double pterygium with both 

the grafts on the same eye, other factors such as age, environmental factors 

which might play a role in the outcome were nullified.  

                 However, Sample size of 31 eyes in our study was a small number 

and so the interpretation of results may vary with other studies. 

            Although it was proven that conjunctival graft was better than 

amniotic graft, amniotic graft would be of great use in double pterygium, 

glaucoma patients where conjunctiva has to be preserved and in casesof 

subconjunctival fibrosis. 



 
This picture shows double pterygium excision with amniotic 

 membrane on the temporal side  ( early recurrence )  
and conjuntival autograft on the nasal side  

 

 
This picture shows double pterygium excision with amniotic 

 membrane on the nasal  side  and conjuntival 
 autograft on the temporal  side  
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PRE OP ASSESSMENT FORM 

 
Study No: 

 

Hospital  No: 

Name: 

Hospital:            (Paying-1, Free-2) 

Date of assessment: 

Age:                     years. 

Sex:             (Male-1; Female-2) 

Affected Eye:             (Right Eye-1; Left Eye-2)  

History : 

Systemic illness:             (Diabetic-1, Hypertensive-2, Cardiac disease-3,    

Asthma-4, Others-5, Nil-6)  

If others, specify  

 

Pre op visual acuity: UCVA:                                 BCVA: 

                                                                                 (with pin hole) 

Preoperative condition of the Eye: 

   

       



Type of pterygium: Nasal                 Temporal 

Grade T-1: Atrophic (Episcleral vessels unobscured) 

Grade T-2: Intermediate (Episcleral vessels partially obscured) 

Grade T-3: Fleshy (Episcleral vessels totally obscured) 

Laterality:              (Unilateral-1; bilateral-2) 

Extent of encroachment of pterygium on to the cornea (undilated 

pupil): 

Measurement at the limbus: Vertical:           mm(nasal)          

mm(temporal) 

                                               Horizontal:           mm(nasal)       

mm(temporal) 

                      

Restriction of ocular movements:            (Yes-1; No-2) 

Health of bulbar conjunctiva:                    (Normal-1, Abnormal-2) 

Anterior Segment: 

Fundus: 

IOP:                     (High-1; Normal-2; Low-3)                             mm Hg. 

(By noncontact tonometry) 

K reading: K-1: 

                    K-2: 



Duct:              (Free-1, Not free-2) 

RBS: 

BP: 

Consent obtained:             (Yes-1, No-2) 

Randomised group:                (A,B) 

Date of Surgery: 

Surgeon name: 

Amniotic membrane - Since from preparation to utilisation                

days. 

Number of suture placed: Amniotic graft                             

Conjunctival auto graft 

Intra op complications:           (Yes-1; No-2) 

If yes, specify: 

Post op assessment (6 hours): 

Wound dehiscence:             (Yes-1; No-2) 

Sutures:                       (Intact-1; Not intact-2) 

Anterior Segment: 

Fundus: 

Re surgery:               (Yes-1,No-2) 

 

      

  



OUTCOME : (Yes-1, No-2) 

 
 

 Day-1 Day-21 3rd month 6th month 12th month 

Date      
Recurrence – 
AMT 

     

Recurrence – 
CAG 

     

Rejection – AMT      

Rejection - CAG      
Grade(recurrence 
and cosmetic 
appearance)-
AMT 

     

Grade(recurrence 
and cosmetic 
appearance)-
CAG 

     

Any intervention 
done 

     

If yes, specify      
IOP(mm Hg)      
Is any suture 
removed? How 
many?(AMT) 

     

Is any suture 
removed? How 
many?(CAG) 

     

Pyogenic 
granuloma-AMT 

     

Pyogenic 
granuloma-CAG 

     

Graft 
contraction-AMT 

     

Graft 
contraction-CAG 

     

K 1      
K 2      
UCVA      
BCVA      



 
 

CONSENT FORM 
 
 

I have been explained about the Double Pterygium and I have been advised 

to undergo Double pterygium excision with amniotic membrane 

transplantation and conjunctival autograft. I have been clearly explained in 

my own language about the procedure, related investigations, involved risks 

and complications of surgery, including chances of recurrence and the need 

for regular follow up and to be a part of this study. I hereby give my full free 

consent. 

 

 

                                                                                          SIGNATURE 

 

 

 

 

 

 

 



 

 

 



 


