
The pathogenesis of pterygia is still not completely understood. 
An overall view of the growth process reveals a multiplicity of 
factors that are correlated and interrelated4. Recent evidence 
implicates anti-apoptotic mechanisms, immunological mechanisms, 
cytokines, growth factors, extracellular matrix modulators, genetic 
factors and viral infections, among other possible causative 
factors 5, 6. The prevalence rates vary widely (from 2% to 29%),7 
but generally they are higher in the tropics than at temperate 
latitudes8,9. It is accepted that pterygium occurs in an equatorial belt 
delimited by Latitude 40N and S, associating it with ultra-violet 
light9-11. Prevalence increases geographically towards the equator 
and is greater in people exposed to outdoor environments12. In 
addition; there are associations with rural regions, increasing 
age and male gender, which correlate with outdoor work13. 
Early pterygium is usually asymptomatic. Pterygium   causes 
dryness, burning and itching due to irregular wetting of the cornea. 
Pterygium causes defective vision due to induced astigmatism or 
direct encroachment onto the visual axis. Lesions larger than 3.5mm 
onto the cornea are likely to be associated with >1 Diopter astigma-
tism14. In early pterygium patients can be advised to use lubricants 
and   protective eyewear.
Surgical Techniques
Recurrence is the most common complication of pterygium 
surgery. Several techniques have been advised to reduce the rate 
of recurrence.  These include bare sclera excision, conjunctival 
and conjunctival limbal auto graft and use of amniotic membrane15.  
In addition several adjunctive therapies included the use

Introduction
Pterygium is a degenerative ocular surface 
disorder with wing-shaped fibro-vascular growth 
of the subconjunctival tissue onto the cornea. 
Pterygium (derived from pterygion, ancient 
Greek for wing) is a common ocular disease 
seen mostly in tropical and subtropical areas 
between the latitudes 30 north and south of the 
equator1,2. Pterygium is almost always in the 
palpebral fissure and thought to be caused by 
increased light exposure, dust, dryness, heat and 
wind. Although it can be easily excised, it has a 
high rate of recurrence ranging from 24% to 
89% 3. It is a common ocular surface disease, 
but also potentially blinding,so different surgical 
procedures have been used to prevent it. 
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Abstract
Introduction: To compare and evaluate the safety and efficacy of two surgical techniques for the management of primary 
pterygium. Materials & Methods: The study included 176 eyes of 176 patients with primary pterygium. The mean age 
was 49 ± 12 years (range 24–74 years). Simple excision under local anesthesia was performed followed by closure of the 
bare sclera by suture less and glue free conjunctival autograft in 76 eyes of 76  patients (group 1), versus the conven-
tional method of a sutured conjunctival autograft in 100 eyes of 100 patients (group 2). Results: The pterygium recur-
rence rate was 6% for group 1, 8% for group 2. Graft dehiscence occurred in 4 eyes out of 50 (8%) in group 1. Graft 
retraction occurred in 6 (12%) out of 50 eyes for group 1 versus 6 eyes (6%) in group 2. Pyogenic granuloma occurred 
in 3 (3%) eyes out of 100 in group 2. No other serious complications were noted. At the 3 week visit the overall patient 
satisfaction score was statistically significantly higher for group 1 (P < 0.002) compared to group 2. At 3 months 
postoperatively, the gain in uncorrected visual acuity (UCVA) ranged from 0.2 to 0.5 Log MAR in 10 eyes. Conclusion: 
Sutureless and glue free conjunctival autograft technique is easy, safe, effective, prevents potential adverse reactions 
encountered with the use of foreign materials. This technique has an acceptable pterygium recurrence rate that is compa-
rable to conventional sutured conjunctival autograft for primary pterygium. 
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of Beta irradiation, thiotepa, 5-FU, and mitomycin C has 
been recommended due to their antifibrotic and anti angio-
genic properties. High recurrence rates are weighted 
against eye threatening postoperative complications. Amni-
otic membrane transplantation is used for advanced cases 
with bilateral heads or those who might need glaucoma 
surgery later16. Recently, with the popularity of conjuncti-
val autograft and use of antimetabolites such as mitomycin 
C and 5-Fluorouracil the incidence of recurrence has been 
greatly reduced up to 12%17-19. The role of carbon dioxide 
and eximer lasers in pterygium surgery remains uncertain. 
Additionally, the relative benefits and risks are debatable of 
physiochemical methods to prevent recurrence. For exam-
ple possible complications of mitomycin C and beta-irradia-
tion include aseptic necrosis of the sclera and cornea, 
cataract, persistent epithelial defects and visual loss20.
Therefore, a simple surgical procedure that can reduce the 
recurrence rate to an acceptable level with minimal compli-
cations and without the use of potentially toxic drugs or 
radiotherapy would be ideal for the management of pterygi-
um. Recent reports favor the use of fibrin glue above 
sutures. The use of fibrin glue has been reported to improve 
comfort, decrease surgical time, reduce complications and 
recurrence rates21-24. Suture-related complications include 
infection, prolonged operating time, postoperative discom-
fort, suture abscesses, buttonholes, and pyogenic granulo-
ma which usually require a second surgery for removal and 
chronic inflammation,25,26. Plasma-derived fibrin glue has 
the potential risk of prion disease transmission and anaphy-
laxis in susceptible individuals.
The latest approach is fixation of the graft with autologous 
blood, a technique also known as suture and glue free 
autologous graft 27. Patients own blood is used as a bio-ad-
hesive or fixative29. Autologous blood is natural, has no 
extra cost, no associated risk and can overcome post opera-
tive irritation, redness, and foreign body sensation. Surgical 
time is very less when compared to suturing technique28,29.  
Sutureless grafting has been used successfully in gingival 
grafts,30 and represents a similar mucosal membrane tissue 
environment to the conjunctiva of the eye. In this study, we 
compare and evaluate the safety and efficacy of sutureless 
glue free limbal conjunctival autograft and  conventional 
sutured autograft for the management of primary pterygium.
With this approach, after the pterygium and associated 
conjunctiva are excised, the surgeon allows a thin film of 
blood clot to form over the bare area. Any active bleeding 
is stopped by direct tamponade. Next, a thin, Tenon-free 
conjunctival auto graft, with or without inclusion of limbal 
stem cells, is fashioned. After the graft is aligned, it is 
placed over the blood film in the bare area, and the edges 
are held with forceps, usually for three to five minutes, to 
give adequate time for graft fixation to occur.
Materials and Methods
Type of Study was prospective study. The present study 
was conducted in Department of Ophthalmology,

250 bedded General Hospital Jamalpur. 176 patients of 
nasal pterygium were included in the group [172 were 
primary nasal pterygium and 4 were Recurrent pterygium]. 
76 patients underwent pterygium excision with suture and 
glue free autologous graft and 100 patients underwent 
pterygium excision with suture to secure the graft. Subjects 
included in the study were from 24 to 70 years of age 
having pterygium (primary and recurrent) involving any 
eye. Necessary approval from Institute was obtained 
beforehand. Written informed consent was taken from each 
patient. Preoperative ocular examination included slit lamp 
biomicroscopy, fundus examination, and photographic 
documentation of the pterygium. Surgeries were done from 
15.09.16 to 30.11.16 and 01.11.2017 to 26.08.2018 
followed up upto October 2018. 
Inclusion criteria were primary nasal pterygium and recur-
rent pterygium. 
Exclusion criteria were temporal pterygium, atrophic 
pterygium, pseudo pterygium, double head pterygium , 
ocular surface pathology,  patients taking oral nonsteroidal 
anti-inflammatory drug (NSAID) and anticoagulant, active 
infection or inflammation, symblepharon, past ocular 
surgery within last 6 months, trauma, systemic diseases 
such as diabetes mellitus, collagen vascular disease, 
pregnancybleeding disorders.
Indications of Surgery
• Pterygium causing foreign body sensation
• Encroachment of the pupillary area threatening the visual axis
• Defective vision from induced astigmatism 
• 3 to 4 mm encroachment on the cornea
• Rapid growth with cosmetic concerns 
• Diplopia due to interference with ocular movements 

The patients were randomly assigned into one of two 
groups: group 1 underwent sutureless and glue free limbal 
conjunctival autograft (n = 76 eyes) and group 2 underwent 
free limbal conjunctival autograft with suturing, (n = 100 
eyes). The technique used in our study is simple random-
ization technique31. This technique maintains complete 
randomization of patient assignment to a particular group. 
The most common and basic method of simple randomiza-
tion is a coin toss. For example, with the two treatment 
groups (group 1 versus group 2), each side of the coin 
determines the assignment of each patient to a group.

Figure-1: A case of pre-operative primary right nasal pterygium.
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Surgical Technique
The goals of pterygium surgery were to remove the 
pterygium, restore the conjunctival anatomy, leave the 
cornea as smooth and clear as possible, and prevent recur-
rence. Simple pterygium excision was performed under 
peribulbar anesthesia (Xylocaine 2%). All the surgeries 
were done under a microscope by the same single surgeon 
using the same technique. Taking all aseptic precaution-
ary, eyelid was then separated by a speculum, and 
sub-conjunctival and sub-pterygial 0.5 ml lignocaine 
solution (xylocaine 2%) was injected. Local anesthesia 
was used to balloon the pterygium separating it from the 
sclera.Gentle massage over the lesion was applied by 
cotton tipped applicator for few seconds . The neck of the 
pterygium was then lifted up with the help of fine toothed 
forceps, while the head of the pterygium was gently 
avulsed from the cornea by placing closed tips of a curved 
corneal scissors or Iris repository underneath the neck of 
the pterygium mass, keeping the same constant tractional 
force throughout. Gentle dissection was then carried out in 
between the conjunctiva and the sclera with the help of 
crescent knife, to resect at least 4–5 mm the pterygium 
mass that included both the superior and inferior border. 
Neither cautery nor saline irrigation was used throughout 
the surgery, except active bleeding, with bi-polar cautery 
whenever required to check excess hemorrhage. The size 
of the bare sclera defect was then measured with Castro-
viejo calipers. Corneal care was taken by applying wet 
cotton throughout the procedure. Now, approximately 0.5 
ml xylocaine 2% was used to balloon up an supero-tempo-
ral conjunctival flap. Corneal scissor was used to make a 
fine film of 0.5 mm oversized, free conjunctival graft, 
carefully avoiding inclusion of tenon, or making button-
hole within it. 
In group 1, hemostasis was allowed to occur spontaneous-
ly without use of cautery to provide autologous fibrin to 
glue the conjunctival graft. The graft was then laid over 
the bare sclera ensuring same limbus to limbus orientation 
and the scleral bed was viewed through the transparent 
conjunctiva to ensure that residual bleeding did not lift the 
graft.  We waited for 5 to 10 min for hemostasis to occur. 
In cases, where the surgeon appreciated the lack of 
adequate amount of blood at the recipient site, episcleral 
blood vessel was intentionally punctured to create bleed-
ing. The eye was then patched for 24 h to 48 h with Chlor-
amphenecol ointment. 
In group 2, the graft was sutured in position with 10/0 
nylon. First the two limbal corners were sutured into the 
episclera and then into the conjunctiva keeping the limbal 
edge of the graft on gentle stretch then the posterior 
corners of the graft were sutured to the bulbar conjunctiva 
and additional sutures were placed to close the wound 
edges. Antibiotic ointment at the end of the procedure.
Post-operatively a pressure eye patch was applied. The 
eye was assessed for symptom, graft adherence, or any 

complication(s) under slit lamp. Postoperatively, patient 
was put on topical antibiotic and steroid combination for 
first 2 weeks thereafter tapered over next 4. The patients-
were instructed to avoid rubbing their eyes and avoid dust, 
heat, direct sun exposure. The patients were also advised 
to wear sun glasses to reduce UVB exposure.
Thereafter, an attempted follow-up of cumulative 6 months 
(at postoperative day 1, 7, 15, 30, 120, and 180) was done 
to every patient. At each postoperative visit, thorough slit 
lamp examination, tonometrywere done, and any recur-
rence, complication(s), or any complaint were recorded. 
The primary outcome measure was the recurrence and the 
secondary measures were complication(s) and surgical 
time.
The main postoperative outcomes noted were the recur-
rence rate which was defined as fibrovascular proliferation 
invading the cornea more than 1.5 mm at the site of previ-
ously excised pterygium, graft dehiscence, graft retraction. 
The secondary outcomes were duration of surgery, postop-
erative pain, foreign body sensation, photophobia, hyper-
emia, chemosis, overall satisfaction and the complications 
as, persistent epithelial defect, dellen, inclusion cyst, 
pyogenic granuloma, conjunctivaledema, corneo-scleral 
necrosis, infective scleritis, keratitis and endophthalmitis.
Results
The pterygia were located nasally in all eyes for both 
groups. Patient age in both groups ranged from 25 to 71 
years (mean,   years) (Table I). There were 77 males and 
99 females enrolled in this study. In 96 eyes, pterygia 
were present in the right eye and 80 in the left eye. There 
was no statistically difference in age between groups (P > 
0.05). The two groups were clinically similar regarding 
the size of the pterygium.
Table-I: Clinical data.
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Age 
group 

No. of patient (176) Male (77) Female (99) 
Group 1 Group 2 Group 1 Group 2 Group 1 Group 2 

<20 0  0  0  0  0  0  
212-30 11  10  7   5  4  5  
31-40 35  21  17 7  18  14  
41-50 29  26  15  8  14  18  
51-60 19  16  7  6  12 10  
61-70 5  3  3  2  2  1  
>71 1  0  0  0  1  0  
Total 100  76  49  28 51 48  
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Figure-2: A case of post-operative sutureless and glue free conjunctival limbal autograft in place.
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Table II presents the main and secondary postoperative 
outcomes. The recurrence rate was 1.3 % (1 eyes) in group 
1. Recurrence in group 1 occurred after 3 months. The 
recurrence rate was 2 % (2 eyes) in group 2. All cases of 
recurrence in group 2 occurred after 6 months. Graft dehis-
cence occurred in 1.3% (1 eyes) in group 1 and there were 
no cases of graft dehiscence in group 2. It occurred follow-
ing vigorous rubbing of the eye on the 6th  postoperative 
day. Patient was treated by suturing the same graft with 
(10/0 nylon sutures).
Table-II: Showing postoperative main and secondary 
outcomes.

Early graft retraction with exposure of scleral bed (Fig-4) 
toccurred in 3 eyes (3.9 %) in group 1 and in 4 eyes (4%) 
in group 2 within the first postoperative week due to 
conjunctival edema and chemosis. All cases were resolved 
with conservative management 
Conjunctival edema (Fig-5) occurred in 5 eyes (6.6%) in 
group 1 and in 4 eyes (4%) in group 2. Most cases of 
conjunctival edema resolved gradually within the first 
post-operative week. Conjunctival granuloma (Fig-6) 
occurred only in group 2 in three eyes (3%), all of them 
treated by surgical excision within the first post-operative 
month. Conjunctival cyst occurred in one eye (1%) in 
group 2 and dellen occurred in two eye (2%) in group 2. 
There are no anesthetic complications, graft necrosis, 
symblepharon, scleral necrosis or thinning, excessive 
bleeding, globe perforation or injury to medial rectus in all 
of patient groups.

Clinically significant difference between groups in the 
postoperative signs and symptoms on visits day 3, 1 week, 
2 weeks and 3 weeks post-operatively. Moderate foreign 
body sensation was experienced by 8(10.5%) patients of 
group 1, whereas 91(91%) patients of group 2 had the 
same.
Discussion
Pterygium surgery should ideally have a low or no recur-
rence, minimal complications and be cosmetically accept-
able. Conjunctiva auto graft using sutures was a  standard 
procedure. The grafts were stable with acceptable cosmetic 
results. Suture related problems like postoperative inflam-
mation, granuloma formation, pain, foreign body sensation 

Figure-3: A case of post-operative conventional sutured conjunctival limbal autograft by Nylon 10/0.

 Group 1 
N = (76 eyes) 

Group 2 
N = (100 eyes) 

Haemorrhage 2 (2.6%) 8 (8%) 
Graft retraction 3 (3.9) 0 (0%) 
Graft l dehiscence  1 (1.3%) 0 (0%) 
Conjunctival edema 5 (6.6%) 4 (4%) 
Conjunctival granuloma 0 (0%) 3 (3%) 
Dellen 0 (0%) 2 (2%) 
Conjunctival cyst 0 (0%) 1 (1%) 
Recurrence 1 (1.3%) 2 (2%) 
Scleral thinning 0 (0%) 0 (0%) 
Scleral necrosis 0 (0%) 0 (0%) 
Symblepharon 0 (0%) 0 (0%) 
moderate Foreign 
body sensation 

8 (10.5 %) 91 (91%) 

Figure-4: A case of post-operative graft retraction reported in group 1.

Figure-5: A case of post-operative graft retraction reported in group 1.

Figure-6: A case of post-operative Stitch granuloma reported in group 2.
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were present. The presence of sutures may lead to 
prolonged healing and fibrosis. Surgical techniques for the 
management of pterygium vary, but high recurrence rates 
after successful excision remain a challenge. The aim of 
pterygium surgery is to excise the pterygium and prevent 
its recurrence. However, there are very few clinical guide-
lines for optimal treatment that lower recurrence and 
complication rates. The variety of techniques, range from 
the bare sclera procedure to more complex approaches, 
such as amniotic membrane transplantation and lamellar 
keratoplasty, including conjunctival autograft, and limbal 
conjunctival transplant, conjunctival flap, conjunctival 
rotation autograft surgery, cultivated conjunctival 
transplant (ex-vivo expanded conjunctival epithelial sheet) 
and use of fibrin glue. Adjunctive therapies include Beta 
irradiation, Thiotepa, 5-Fluorouracil, Daunorubicin, and 
mitomycin C (MMC) 32-35.
Bare sclera excision (BSE) has an unacceptably high 
recurrence rate (40–60%) and has become obsolete. BSE 
with perioperative MMC, 36-38 preoperative subconjuncti-
val injection, intraoperative application and postoperative 
drops had yielded better outcomes, but the risk of compli-
cations has made this procedure less favorable. BSE with 
beta irradiation,39 has resulted in encouraging outcomes 
(13% recurrence); however it has toxic and serious 
complications.
Pterygium excision with limbal conjunctival autograft,40 
has been reported to be more effective with low recur-
rence but it may compromise the corneal stem cell popula-
tion. Additionally, adjunctive use of amniotic membrane 
graft results in low recurrence but costly37,41.
Fibrin glue has been used as an alternative to sutures for 
securing the conjunctival grafts 23.   A study has reported 
recurrence rate of 5.3% for glue versus 13.5% for sutures 
and suggested that immediate adherence of the graft and 
lack of postoperative inflammation may inhibit fibroblast 
ingrowth and reduce the recurrence23. The main issue in 
using commercial fibrin glue, despite viral inactivation 
techniques, is the transmission of infectious agents such as 
parvovirus B19 (HPV B19) and prions42. Furthermore, 
anaphylactic reaction has been reported after the use of 
(TISSEEL) fibrin sealant which was due to bovine protein 
aprotinin43. Foroutan et al.42 prepared autologous fibrin 
glue, though much safer but it is not yet used widely 
because of the duration it takes to procure the fibrin and 
lack of laboratory facilities at all centers. Fibrinogen 
compounds may be susceptible to inactivation by iodine 
preparations used for conjunctival disinfection before 
pterygium surgery44.
In our study we compared the two techniques of suture-
less and glue free conjunctival limbal autograft (group1) 
with the conventional sutured conjunctival limbal 
autograft (group2) in primary pterygium surgery.
The recurrence rate (1.3%) in group 1 was comparable to 
group 2 (2%). Massaoutis et al. 45 stated that the concept of 
surgical success in pterygium surgery can be defined as 
the provision of a white cosmetic conjunctiva, with

no persistent symptoms and a low recurrence rate (less 
than 10%). The recurrence rate in our study agrees with 
The Massaoutis et al.’s criteria. The recurrence rate is also 
similar to Malik et al.46 who reported recurrence rate of 
2.5% using a similar procedure of sutureless and glue free 
graft.
Graft dehiscence is a recognized complication of 
techniques using glue47,48. Froutan et al.42 reported 13.33% 
rate of graft dehiscence using autologous fibrin and 
attributed this to a low concentration of thrombin and 
fibrinogen in autologous glue compared to a commercial 
preparation. In our study graft dehiscence occurred in 1 
eyes (1.3%) in group 1, and did not occur in group 2. The 
case in group 1, was due to a patient rubbing his eye 
vigorously. Hence, we instruct patients to use a protective 
shell and not to rub the eye in the 1st week post-operative-
ly. Additionally, meticulous dissections of thin donor 
limbal conjunctival autograft free of Tenons capsule are 
mandatory for successful graft uptake.
Graft retraction was reported by Tan26 who advocated 
sub-conjuctival fibrosis and recommended meticulous 
dissection of sub-epithelial graft tissue. Foroutan et al.42 
reported 20% of cases with graft retraction, in our study 
graft retraction occurred in 3 eyes out of 76 (3.9%) eyes in 
group 1 and 4 eyes (4%) in group 2. All the cases of graft 
retraction were due to conjunctival chemosis and edema 
and were resolved with conservative treatment. In 
comparison, Wit et al.44 reported no graft displacement and 
postulated that sutureless and glue free graft resulted in 
even tension across the whole graft interface and no direct 
tension on the free edges resulting in reduced stimulus for 
sub-conjunctival scar formation. Wit et al.44 also proposed 
that the apposition of the eye lids to the bulbar conjunctiva 
provides a natural biological dressing, compression, and a 
smooth frictionless surface.
Pyogenic granuloma occurred in 3 eyes out of 100 (3%) 
eyes in group 2 and did not occur in group 1, cyst forma-
tion occurred in one eye (1%) in group 2 and dellen 
occurred in two eyes (2%) in group 2. These outcomes 
indicate that complications related to sutures are more 
common in group 2 despite using 10/0 nylon which induc-
es minimal reaction and were removed after 2 weeks with 
some discomfort and foreign body sensation post-opera-
tively. 
Conjuctival edema occurred in our study in 5 eyes (6.6%) 
in group 1 and (4%) in group 2, using interrupted 10/0 
nylon suture in group 2 which allows for any fluid build 
up to escape through the intervening spaces rather than 
precipitating a minimal reaction. Most of the cases 
resolved spontaneously with conservative treatment.
The mean operative time in group 1 was 15 (±1) min and 
18 (±1) min in group 2. These times are comparable 
however they are longer than other studies49,44 using fibrin 
glue which reported average operative time of 16 min 
(range 14–16) and 20 min (range 20–29) in suture group 
and reported 14 (±1.4) min in suture-less and glue free 
conjunctival autograft. Although our study was conducted 
over a two-year duration, we believe it was
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worthwhile to provide the patients with the benefits of 
suture-less and glue free conjunctival limbal autograft.
Our results confirmed significantly lower post-operative 
signs and symptoms including pain, FB sensation, photo-
phobia, hyperemia and chemosis at all visits in the first 
post-operative month as well as significantly higher 
overall patient satisfaction in group 1 compared to group 
2. None of our patients developed serious complications 
such as scleral necrosis, sclera thinning, graft necrosis, 
symblepharon, excessive bleeding, medial rectus muscle 
injury, or globe perforation.
Conclusion
Pterygium excision and conjunctival auto graft with 
autologous blood is a viable and better surgical option for 
management of primary as well as recurrent pterygium. 
The feasibility of adherence of graft without glue and 
sutures is promising. The potential risks associated with 
the use of fibrin glue and suture related problems can be 
avoided in this technique.This procedure has excellent 
outcome. It is cost effective, time saving, easy to perform, 
less patient discomfort, greater patient satisfaction  and 
safe for the patients with good cosmetic output.
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