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Background: Pterigiym is a proliferative, degenerative and inflammatory disease 
developing due to pathological hyperplasia, vascularization of the epithelium and 
migration of abnormal limbal stem cells to the central cornea, and accompanied by 
profound changes in the structure of underlying tissue.
Purpose: To assess the influence of persistently recurring pterygium on the optical 
interface of the cornea using refractometry and corneal topography.
Material and Methods: Sixty patients (67 eyes) with persistently recurring pterygium 
were included in this study. Patients were divided in four groups based on the 
number of recurrences. They underwent visual acuity assessment, refractometry and 
computerized corneal topography to assess the optical interface of the cornea.
Results: We found significant differences in visual acuity, refractive errors and corneal 
topography indices among patients with persistently recurring pterygium with various 
numbers of recurrences. Our case follow-up demonstrated that permanent changes 
in the optical interface of the cornea developed with an increase in recurrences and 
persistence of growth of wing-shaped conjunctiva onto the cornea; these changes 
manifested as residual corneal astigmatism.
Conclusion: An increase in pterygium recurrences results in permanent impairments 
of the optic interface of the cornea; this requires developing advanced surgical 
techniques capable of preventing recurrence of pterygium.
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Introduction
The term “persistently recurring pterygium” was 

coined by Iakimenko [1] and Legeza and collegues [2]. 
A pterygium is an ophthalmoheliosis characterized 
by a wing-shaped proliferation of the vascularized 
conjunctiva that encroaches onto the cornea [3-5]. It 
represents a proliferative, degenerative and inflammatory 
disease developing due to pathological hyperplasia 
and vascularization of the epithelium and migration of 
abnormal limbal stem cells to the central cornea, and 
accompanied by profound changes in the structure of 
underlying tissue, including destruction of the Bowman 
membrane [6-10].

Visual acuity drops sharply due to growth of wing-
shaped conjunctiva onto the cornea, resulting in incapacity 
for work, professional impropriety, and, consequently, 
disability, in individuals of the working age [4, 11]. 

The corneal changes developing in the course of 
pterygium and after pterygiumectomy are rather difficult to 
analyze using conventional diagnostic techniques. Corneal 
topography is a promising modality, and enables an 
assessment of some objective and quantitative parameters 
of the cornea [12, 13].

The purpose of the study was to assess the influence 
of persistently recurring pterygium on the optical interface 
of the cornea using refractometry and corneal topography.

Material and Methods
Sixty patients (67 eyes) with persistently recurring 

pterygium who were treated at the Eye Disease Department 
of Multifield Clinic of Tashkent Medical Academy during 
2013 to 2019 were included in this study. Of these, 46 
(76.7%) and 14 (23.3%) lived in rural and urban areas, 
respectively. Patient age varied from 20 years to 65 years, 
and most of patients were from the age groups of 31-50 
years (41.7%) and 51-65 years, that is, working-age and 
socially active groups of the population. Disease duration 
was < 2 years in two patients, 2 to 5 years in 18 (30%) 
and > 5 years in 36 (60%) patients. Each patient had had a 
history of pterygium surgery and at least one pterygium re-
surgery, but patients varied in pterygiumectomy they had 
had received.

Patients were divided in four groups based on the 
number of recurrences: Group 1 included 32 (47.7%) 
eyes with one recurrence, Group 2, 13 (19.4%) eyes with 
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two recurrences, Group 3, 12 (17.9%) eyes with three 
recurrences, and Group 4, 10 (14.9%) eyes with four 
recurrences.

Biomicroscopy studies found that there was a 
difference in clinical manifestations between eyes with 
persistently recurring pterygium and eyes with primary 
pterygium. In all cases, pterygium was seen along the 
limbus, corresponding to a sector of 1/2 to 1/3 of the 
circumference of the limbus. Inflammatory manifestations 
in the conjunctiva were more apparent and were revealed 
in 56 (83.5%) eyes. In these eyes, pterygium tissue 
was commonly scarred, dense, and immobile, and lost 
elasticity. Pterygium vessels were located atypically and 
were convoluted. The head of the pterygium was dense, 
had a chondroid consistency, and was fused with the 
cornea. Five (7.4%) eyes showed two to four pterygium 
heads, evidencing a severe course of the disease. In 51 
(76.2%) eyes, infiltrates were present in the corneal tissue 
anterior to the head, and Fuchs islets were seen in the 
superficial layers. Twenty-four (35.8%) eyes demonstrated 
deformation of the semilunar fold due to cicatricial 
changes in the conjunctiva. The lacrimal caruncle was 
deformed, with a varying loss of outward mobility of the 
globe, in 9 (13.4%) eyes. Cicatricial strabismus was seen 
in 3 (4.5%) eyes. Six (8.9%) eyes exhibited short fornices, 
and 3 (4.4%) eyes, marked symblepharon. In addition, 14 
(20.8%) eyes showed mild corneal scars due to history of 
pterygium surgery.

All patients underwent combination pterygium 
excision with conjunctival autografting modified by us 
[14] for persistently recurring pterygium.

Visual acuity assessment, refractometry with auto 
ref/ keratometer HRK-9000A (Huvitz, South Korea) and 
computerized corneal topography with computerized 
videokeratograph TMS-2N (Tomey Corporation 2-11-33; 
451-0081, Japan) were used to assess the optical interface 
of the cornea. Studies were performed before and 3, 6 and 
12 months after surgery.

Corneal topograms were presented in three major 
formats (topographic, digital and 3D formats). Klyce 
corneal statistics software was used. Klyce corneal 
statistics involves Corneal Statistics Tables with Simulated 
Keratometry Readings (SimK), Surface Asymmetry Index 
(SAI), Surface Regularity Index (SRI) – Potential Visual 
Acuity (PVA), and Average Keratometry (Avek) indices 
[15].

Results
Records of patients who exhibited no recurrence 

within 12 months after surgery were included in the 
analysis. Indices (including, in particular, visual acuity 
and corneal astigmatism) taken before surgery and 12 
months after surgery were assessed. Table 1 presents 
values of uncorrected visual acuity (UCVA) and corneal 
astigmatism for patients of the four study groups.

In patients of Group 1, mean UCVA significantly 
increased from 0.51 ± 0.07 at baseline to 0.82±0.04 at 12 
months after re-surgery, and mean corneal astigmatism 

significantly decreased from 1.48 ± 0.12 D at baseline to 
0.78 ± 0.16 D at 12 months after re-surgery. Compared to 
patients of Group 1, patients of Group 2 (with a history of 
two recurrences) had significantly decreased mean UCVA 
(0.35 ± 0.05) and significantly increased mean corneal 
astigmatism (2.75 ± 0.15 D) values before surgery. After 
surgery, mean UCVA and mean corneal astigmatism in 
patients of Group 2 improved to 0.75 ± 0.05 and 1.2 ± 0.1 
D, respectively; these values, however, were subnormal.

There were significant differences between 
postoperative and preoperative UCVA and corneal 
astigmatism for patients of Group 2 (Table 1). There was a 
similar tendency regarding mean UCVA and mean corneal 
astigmatism in patients of Groups 3 and 4. Thus, in patients 
of Group 3, mean UCVA increased from 0.45 ± 0.05 at 
baseline to 0.71±0.07 at 12 months after re-surgery, and 
mean corneal astigmatism decreased from 2.08 ± 0.11 D 
at baseline to 1.04 ± 0.06 D at 12 months after re-surgery. 
In patients of Group 4, mean UCVA increased from 0.38 ± 
0.09 at baseline to 0.72±0.05 at 12 months after re-surgery, 
and mean corneal astigmatism decreased from 2.28 ± 0.22 
D at baseline to 1.28 ± 0.06 D at 12 months after re-surgery. 

Tables 2 and 4 present corneal topography data before 
and after pterygium excision. 

Preoperatively, Avek, SimK1, SimK2 and MinK values 
were significantly lower than normal for all patients. In 
addition, mean Avek values for Groups 1 and 2 (42.6 ± 
1.1 D and 41.4 ± 0.22 D, respectively) were significantly 
higher than for Groups 3 and 4 (40.6 ± 0.2 D and 39.5 ± 
0.17 D, respectively). Moreover, major corneal topography 
indices, PVA, SRI and SAI, for all groups (more apparently, 
for Groups 3 and 4) were significantly lower than normal.

Postoperatively, all patients exhibited improvements in 
all examined corneal topography indices. However, values 
of mean corneal topography indices were close to normal 
only for patients of Group 1. In other groups of the study, 
postoperatively, mean keratometry indices, Avek, SimK1, 
SimK2 and MinK, were significantly lower than normal, 
whereas mean corneal topography indices, PVA, SRI and 
SAI, were significantly higher than normal. In addition, 
the indices still tended to worsen with an increase in the 
number of recurrences and associated previous surgeries. 
In particular, mean postoperative SAI in patients of Group 
4 was 1.65 ± 0.65, which was substantially higher than 
normal, evidencing severe defects in the optic zone.

Figure 1 presents the case of a patient who had received 
surgery after three pterygium recurrences, and specifies 
preoperative and postoperative corneal topography indices 
for this patient.

Discussion
A wing-shaped proliferation of the vascularized 

conjunctiva onto the cornea may result in corneal 
flattening, leading to changes in refractive error and visual 
acuity in the eye, which was confirmed by visual acuity 
and refractometry data. These findings are in agreement 
with those reported by Aliiev [1, 2], who also confirmed an 
increase in corneal aberrations with an increase in severity 
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of pterygium. In the current study, there was a correlation 
between the severity of impairment in the optical interface 
of the cornea and the number of recurrences and associated 
previous surgeries. There was an increase in corneal 
astigmatism and decrease in visual acuity with an increase 
in pterygium recurrences. In addition, there was an 
increase in residual corneal astigmatism with an increase 
in recurrences, which was apparently demonstrated in 
patients of Group 4. Therefore, recurrence of wing-shaped 
growth of the conjunctiva onto the cornea and corneal 
flattening result in permanent deformation of the optical 
zone of the cornea, which leads to the development of 
permanent corneal astigmatism after surgery requiring 
additional correction.

Our computerized corneal topography studies 
demonstrated that, postoperatively, in patients with several 
pterygium recurrences, there was statistically significant 
decrease in average keratometry index and significant 
increase in surface asymmetry index. The presence of 
above changes in these indices after surgery provided 
evidence that these changes had a permanent nature, and 
patients had persistent astigmatism that is very difficult to 
correct. In particular, efficacy of excimer laser processing 
of the corneal bed after pterygium surgery for correction of 
corneal aberrations has been assessed [1].

Therefore, we found significant differences in visual 
acuity, refractive errors and corneal topography indices 
among patients with persistently recurring pterygium 
with various numbers of recurrences. Our case follow-
up demonstrated that permanent changes in the optical 
interface of the cornea developed with an increase in 
recurrences and persistence of growth of wing-shaped 
conjunctiva onto the cornea; these changes manifested as 
residual corneal astigmatism.

Conclusion
First, based on postoperative changes in visual acuity 

and refractive errors, in was demonstrated that permanent 
postoperative astigmatism developed in patients with 
persistently recurring pterygium. Second, based on 
postoperative changes in corneal topography indices, 
average keratometry and surface asymmetry indices, 
it was showed that severe deformations of the optical 
zone of the cornea developed due to repeated surgical 
interventions in persistently recurring pterygium. Finally, 
an increase in pterygium recurrences results in permanent 
impairments of the optic interface of the cornea; this 
requires developing advanced surgical techniques capable 
of preventing recurrence of pterygium.
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Table 2. Corneal topography indices (mean ± SD) for study groups before surgery

Characteristic Group 1 
n=32)

Group 2 
(n=13)

Group 3 
(n=12)

Group 4 
(n=10)

Normal 
fellow eyes

Avek

di
op

te
rs

42.6 ± 1.1* 41.4 ± 0.22* 40.6 ± 0.2*^ 39.5 ± 0.17*^ 45.0 ± 0.5

SimK1 42.1 ± 0.6* 42.1 ± 0.19* 41.8 ± 0.19*^ 40.2 ± 0.25*^ 44.1 ± 0.3

SimK2 41.3 ± 1.3* 39.2 ± 0.19* 38.6 ± 0.3*^ 37.4 ± 0.18*^ 43.5 ± 0.3

MinK 42.0 ± 0.7* 37.6 ± 0.12* 36.5 ± 0.2*^ 36.0 ± 0.14*^ 43.0 ± 0.3

PVA

D
im

en
si

on
-

le
ss

 u
ni

ts 0.6 ± 0.15* 0.5 ± 0.06* 0.48 ± 0.07*^ 0.4 ± 0.06*^ 0.8 ± 0.1

SRI 1.7  ± 0.03* 1.9 ± 0.2* 2.09 ± 0.02*^ 2.36 ± 0.04*^ 0.8 ± 0.03

SAI 1.8 ± 0.06* 2.2 ± 0.12* 2.4 ± 0.06*^ 2.73 ± 0.06*^ 0.5 ± 0.03

Notes: *, significant difference (P < 0.05) between affected eyes and normal fellow eyes; ^, significant difference (P < 0.05) 
compared to eyes of groups 1 and 2

Table 3. Corneal topography indices (mean ± SD) for study groups at 12 months after surgery

Показатель Group 1 (n=32) Group 2  (n=13) Group 3 (n=12) Group 4 (n=10)
Normal 

fellow eyes

Avek

ди
оп

тр
ии

44.3±1.2 44.2±0.12 * 43.6±0.2^ 42.1±0.6 *^ 45.0±0.5

SimK1 43.8±0.62 43.2±1.13 43.2±0.4^ 42.5±0.65 *^ 44.1±0.3

SimK2 42.7±1.1 42.9±0.9 * 41.5±0.5^ 41.8±0.2 *^ 43.5±0.3

MinK 43.1±0.24 42.1±1.22 41.2±0.8^ 40.4±0.48 *^ 43.0±0.3

PVA

di
m

en
si

on
le

ss
 

un
its

0.8±0.12 0.7±0.05 * 0.6±0.04*^ 0.6±0.06 *^ 0.8±0.1

SRI 0.9 ±0.11 0.6±0.15* 1.5±0.45*^ 1.7±0.8 *^ 0.8±0.03

SAI 0.5±0.06 0.8±0.12* 1.3±0.6*^ 1.65±0.65 *^ 0.5±0.03

Notes: *, significant difference (P < 0.05) between affected eyes and normal fellow eyes; ^, significant difference (P < 0.05) 
compared to eyes of groups 1 and 2

Table 1. Mean values (mean ± SD) of visual acuity and corneal astigmatism for study groups before and after surgery

Groups Characteristic Before surgery 12 months after surgery

Group 1 (n=32)
Visual acuity 0.51 ± 0.07^ 0.82 ± 0.04*^

Astigmatism (D) 1.48 ± 0.12^ 0.78 ± 0.16*^

Group  2 (n=13)
Visual acuity 0.35 ± 0.05^ 0.75 ± 0.05*^

Astigmatism (D) 2.75 ± 0.15^ 1.2 ± 0.1*^

Group 3 (n=12)
Visual acuity 0.45 ± 0.05^ 0.71 ± 0.07*^

Astigmatism (D) 2.08 ± 0.11^ 1.04 ± 0.06*^

Group 4 (n=10)
Visual acuity 0.38 ± 0.09^ 0.72 ± 0.05*^

Astigmatism (D) 2.28 ± 0.22^ 1.28 ± 0.12*^

Notes: *, significant difference (P < 0.05) between post-operative and pre-operative values; ^, significant inter-group differ-
ences (P < 0.05)
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Figure 1. Biomicroscopy photographs and computerized corneal topograms for a 52 year-old patient 
from Group 3 before and after surgery. The patient was diagnosed with Grade 2 pterygium OD. 
Preoperative values: Avek, 41.02 D; SimK1, 44.43D 86º; SimK2, 37.62D 176º; MinK, 37.48D 0º; CYL, 
6.80; PVA, 0.8-0.7; SRI, 1.00; SAI, 1.87. Postoperative values: Avek, 43.17D; SimK1, 44.31D 73º; 
SimK2, 43.23D 163º; MinK, 43.23D 160º; CYL, 1.08; PVA, 0.8-0.7; SRI, 0.75; SAI, 1.12.


