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Abstract
● AIM: To investigate the effect of pentagonal conjunctival 
autograft on reducing graft retraction following pterygium 
surgery.
● METHODS: This retrospective comparative study 
included patients who underwent primary pterygium 
excision with either pentagonal (created by shaping the 
junction with the recipient conjunctiva into a wedge) or 
quadrangular conjunctival autograft transplantation. All 
patients completed a 6mo postoperative follow-up. The 
primary outcome measure was the incidence of graft 
retraction; secondary outcomes included graft displacement 
requiring re-suturing and pterygium recurrence rate.
● RESULTS:  The study enrolled 58 par ticipants, 
comprising 26 (15 males, 11 females) in the pentagonal 
graft group (mean age: 54.9±13.1y), and 32 (17 males, 
15 females) in the quadrangular graft group (mean age: 
57.6±10.4y). Graft retraction occurred in only 1 eye 
(3.8%) in the pentagonal autograft group, compared to 
9 eyes (28.1%) in the quadrangular autograft group. No 
cases of graft displacement requiring re-suturing were 
reported in the pentagonal autograft group. Although graft 
displacement and recurrence requiring re-suturing were 
observed less frequently in surgeries with a pentagonal 
graft, the difference was not statistically significant (P>0.05).
● CONCLUSION: Designing the conjunctival autograft in a 
pentagonal shape—mimicking geodesic dome architecture 
and conforming to the eye’s spherical structure—enhances 
compatibility with the recipient conjunctiva and improves 
resistance to physical traction forces. This design effectively 
reduces the incidence of graft retraction and other related 
complications, providing a more favorable surgical option 

for pterygium treatment.
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INTRODUCTION

P terygium is a benign, wing-shaped fibrovascular growth 
of the conjunctiva that extends onto the corneal surface. It 

is commonly associated with prolonged exposure to ultraviolet 
light, chronic irritation, and environmental factors such as 
wind and dust[1-5]. While often asymptomatic in its early stages, 
advanced cases can cause visual disturbances, irritation, and 
cosmetic concerns.
The treatment of pterygium generally involves the surgical 
excision of degenerated conjunctival tissue. After this 
initial step, the procedure can be completed using various 
techniques[6-9]. However, the current gold standard remains the 
use of a conjunctival autograft to cover the excised area[10-11]. 
Although fibrin glue is an easier and more comfortable method 
for securing the autograft, suturing remains one of the most 
commonly used techniques for autograft pterygium surgery 
worldwide due to its greater accessibility[10].
Postoperatively, suture dehiscence, graft retraction, and 
graft displacement, particularly in the nasal edge of the 
autograft, are common complications. Pterygium surgery is 
typically performed by suturing a rectangular autograft onto 
a rectangular recipient bed. However, due to the spherical 
structure of the eye, the rectangular shape can lead to increased 
tension at the center of the nasal edge of the autograft during 
eye movements. This increased tension may result in graft 
retraction and flap displacement. In this study, we aimed 
to evaluate the effectiveness of modifying the nasal edge 
of the autograft into a convex shape, creating a pentagon 
configuration, to prevent the aforementioned complications.
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PARTICIPANTS AND METHODS
Ethical Approval  This retrospective comparative study 
evaluated the postoperative outcomes of 58 patients who 
underwent pterygium surgery at a tertiary healthcare center 
between 2022 and 2024. Among them, 26 patients received 
a pentagonal autograft, while 32 underwent the conventional 
quadrangular autograft technique. This study was conducted 
in line with the Declaration of Helsinki and approved by the 
Etlik City Hospital Ethics Committee of University of Health 
Sciences (AESH-BADEK1-2025-025).
Study Population  Patients who underwent surgery for the 
first time due to primary pterygium were included in the 
study. Those with comorbidities that could impair wound 
healing, such as diabetes mellitus, autoimmune diseases, or 
collagen tissue disorders, were excluded. Additionally, patients 
who did not adhere to the specified follow-up schedule, had 
missing data, or had any ocular disease or ongoing ocular 
treatment were also excluded from the study. During the 
examination, pterygium grading was performed according 
to the classification system described by Maheshwari[12]. 
Accordingly, if the head of the pterygium is located between 
the limbus and the midpoint between the limbus and the pupil, 
it is classified as Grade 1. If it extends between the limbus and 
the pupillary margin, it is classified as Grade 2. If it reaches the 
pupillary margin, it is classified as Grade 3.
Surgical Technique  All surgical procedures were performed 
by the same experienced surgeon. After topical anesthesia 

(0.5% proparacaine hydrochloride; Alcaine, Alcon-Couvreur, 
Puurs, Belgium), subconjunctival anesthesia (2% lidocaine 
hydrochloride with 0.001% adrenaline; Jetokain, Adeka, 
Samsun, Türkiye) was administered beneath the pterygium. 
The pterygium was excised up to 5 mm beyond the limbus, 
including the underlying Tenon’s capsule. Residual pterygium 
tissue on the cornea was removed using a crescent knife and 
further smoothed with a burr. Hemostasis was achieved using 
an adrenaline-impregnated cotton swab, and no cautery was 
used.
The autograft was harvested from the superotemporal 
conjunctiva. The intended conjunctival autograft area was 
marked with a surgical pen to match the size of the recipient 
bed. In one group, the graft was marked as a quadrangular, 
while in the other group, the fornix-side edge of the 
quadrangular was modified into a wedge shape (Figures 1, 2). 
After re-administering subconjunctival anesthesia to the 
donor site, the Tenon’s capsule was separated, and the donor 
conjunctiva was excised. The harvested conjunctival graft 
was then appropriately sutured to the pterygium-excised 
area using an 8/0 Vicryl suture. Seven single sutures were 
placed in total (Figure 1). Additional sutures were applied 
if there was a noticeable separation between the graft and 
the recipient conjunctiva. The surgery was completed with 
subconjunctival gentamicin and dexamethasone application. 
After the procedure, a bandage contact lens was applied to 
the patients.

Figure 1 The autograft (a) can be shaped as either a classic quadrangular (A) or a pentagon (B) by modifying the edge farthest from the 

limbus into a convex wedge. It is then appropriately secured to the recipient site (b)  The blue circles indicate the suture placement sites.

Figure 2 Appearance of a pentagonally shaped autograft harvested and sutured to the recipient bed at the end of surgery.

Pentagonal vs quadrangular autograft in pterygium
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Patient Evaluation and Follow-Up Examinations  On 
the first postoperative day, the patch was removed, and 
a combination of steroid and antibiotic eye drops (0.3% 
netilmicin+0.1% dexamethasone) along with 0.15% sodium 
hyaluronate artificial tears were administered four times daily 
for one month. On the third postoperative day, patients were 
called for a follow-up visit, and their bandage contact lenses 
were removed. Subsequent follow-ups were scheduled for the 
15th day, the first month, and the sixth month (Figure 3).
Statistical Analysis  After reviewing the patient files, the data 
were transferred to a computer. Statistical analysis was performed 
using SPSS version 23.0 for Windows (SPSS Inc., Chicago, 
IL, USA). The sample size was chosen by taking alpha: 0.05, 
beta: 0.20, and standard effect size: 0.70 in the t-test table. The 
normality of the data was examined using the Shapiro-Wilk 
test. The Chi-square test was conducted to compare categorical 
data between the two groups, while an independent samples 
t-test was employed to compare continuous data. Values of 
P≤0.05 were considered statistically significant.
RESULTS
There was no significant difference between the two groups 
in terms of patient demographic data (Table 1). When surgical 
outcomes were evaluated, graft retraction was significantly 
lower in surgeries performed with a pentagonal autograft. 
Although graft displacement and recurrence requiring re-
suturing were observed less frequently in surgeries with a 
pentagonal graft, the difference was not statistically significant 
(Table 2).
DISCUSSION
Pterygium surgery is one of the oldest surgery procedures 
performed in ophthalmology, and numerous techniques 
have been described to date[13]. However, one of the primary 
surgical objectives—preventing recurrence—has yet to be 
fully achieved. The lowest recurrence rates have been reported 
in surgeries performed with autografts, which is currently the 
most widely accepted method worldwide[14]. In this technique, 
the pterygium tissue is excised, and the exposed scleral tissue 
is covered with conjunctiva harvested from another region. 
Postoperative graft separation from the bulbar conjunctiva and 
suture breakage—referred to as graft retraction—are common 
complications. Graft retraction may subsequently lead to graft 

displacement, often necessitating resuturing.
Postoperative graft retraction occurs predominantly on 
the nasal side of the graft, at the edge opposite the limbus. 
We hypothesize that a primary contributing factor to this 
complication is the common practice of creating autografts 
in a quadrilateral shape. A quadrilateral graft may lead to 
concentrated tension, particularly along the nasal edge. Due 
to the spherical structure of the eye, a straight-edged graft 
experiences increased tension at its ends and center, especially 
during eye movements. This results in mechanical stress 
accumulating along a single line (linear tension), thereby 
increasing the risk of retraction or graft separation (Figure 4).
In contrast, the convex design of the nasal edge in a pentagonal 
graft distributes tension over a broader area. This prevents 
excessive stress accumulation at a single point, enhancing graft 
stability. Additionally, the expanded structure at the nasal edge 
of the pentagonal graft increases the graft’s contact surface 
with the recipient bed. A larger contact area promotes better 
biological adhesion, allowing the graft to remain more securely 
in place (Figure 5).

Table 1 Preoperative characteristics of patients who underwent 

pterygium surgery with pentagonal and quadrilateral autografts

Parameters Pentagonal graft 
group (n=26)

Quadrangular graft 
group (n=32) P

Age (mean±SD), y 54.9±13.1 57.6±10.4 0.18a

Sex (n) 0.32b

Male 15 17
Female 11 15

Pterygium grade (n) 0.41b

Grade 1 1 1
Grade 2 15 19
Grade 3 10 16

SD: Standard deviation. aIndependent sample t-test; bChi-square test.

Table 2 Post-surgical outcomes of pentagonal and quadrangular 

autograft groups                                                                                      n (%)

Parameters Pentagonal graft 
group (n=26)

Quadrangular 
graft group (n=32) P

Graft retraction 1 (3.8) 9 (28.1) 0.015a

Graft sliding 0 4 (15.6) 0.085a

Recurrence 2 (7.6) 4 (12.5) 0.24a

aFisher’s exact test. The recurrence rates presented in the table 

represent the rates observed within the first 6mo after surgery.

Figure 3 Anterior segment photographs of a patient who underwent pterygium surgery with a pentagonal autograft, taken immediately 

after surgery (A), on postoperative day 1 (B), and at the 1-month follow-up (C).
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In the coverage of spherical surfaces, the use of flat geometric 
shapes presents challenges due to surface curvature. To 
achieve a smooth and compatible coverage, specific geometric 
solutions have been developed. Traditional soccer balls, 
for example, consist of 32 panels: 12 pentagons and 20 
hexagons. This design represents one of the most optimal 
geometric arrangements for covering a spherical surface. The 
combination of pentagonal and hexagonal panels allows for a 
more rounded and balanced shape. This structure is based on a 
geometric form known as the truncated icosahedron[15].
Similarly, geodesic domes are another example of structures 
used for covering spherical surfaces. These structures are 
formed by the assembly of triangular panels, resulting in a 
spherical form. The use of triangles enhances structural stability 
and ensures an even distribution of mechanical stress[16]. These 
principles contribute to the equal distribution of tension and 
increased structural stability in spherical surface coverage.
Applying these principles to pterygium surgery, optimizing the 
shape of the conjunctival autograft can improve its adaptation 
to the ocular surface and contribute to the even distribution 
of mechanical stress. By modifying the graft shape, it may be 
possible to reduce localized tension, thereby minimizing the 
risk of retraction and displacement.
The present study results were consistent with our hypothesis. 
Graft retraction was significantly lower in surgeries performed 
with a pentagonal graft. Similarly, graft displacement 
requiring suturing was also found to be lower compared to the 
quadrilateral graft. A review of the literature shows that graft 
retraction rates vary between 2% and 50% with different graft 

fixation methods[17-19]. In our study, graft retraction occurred 
in only one patient after surgery with a pentagonal autograft. 
Graft retraction, displacement, and loss are also important 
because they are associated with pterygium recurrence. 
Studies have shown that recurrence rates increase in such 
cases[9,20-23]. In our study, although the difference was not 
statistically significant, the lower recurrence rate observed in 
the pentagonal graft group may be related to this association. 
On the other hand, making the graft pentagonal results in a 
larger graft. The larger graft allows for a wider excision of the 
pterygium tissue on the nasal side. Studies have shown that 
a wider excision may reduce recurrence rates[24-27]. Another 
factor contributing to the lower recurrence rates in pentagonal 
autograft surgery may be this wider excision.
In the present study, due to the limited number of patients 
who attended the 12-month follow-up, recurrence rates were 
evaluated based on the 6-month follow-up data. Therefore, 
the lack of 1-year recurrence rates is one of the study’s 
limitations. However, the first 6mo are considered the most 
critical period for pterygium recurrence[20]. Another limitation 
of the study is that achieving a pentagonal shape while 
harvesting the autograft may not always be feasible. Shaping 
the graft requires surgical expertise. However, recent studies 
have reported the use of femtosecond laser technology for 
autograft harvesting[28-30]. The ability to obtain a graft with the 
desired shape using a laser may facilitate this process. Another 
limitation is the small number of patients, especially for 
evaluating recurrence. Studies with larger patient populations 
are needed.

Figure 4 Graft retractions (yellow arrows) observed after pterygium surgeries with different rectangular autografts  These retractions typically 

occur on the nasal edge of the autograft, away from the limbus, due to eye movements.

Figure 5 Graft stability on postoperative day 1 in primary gaze (A) and outward gaze (B) after pterygium surgery with a pentagonal autograft.

Pentagonal vs quadrangular autograft in pterygium
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As a result, shaping the autograft in accordance with the 
spherical structure of the eye during pterygium surgery may 
help reduce graft retraction and related complications by 
balancing the traction forces exerted on the graft during eye 
movements. Additional studies are needed to evaluate whether 
the effectiveness observed in sutured surgery also applies to 
other fixation techniques, such as fibrin glue.
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