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INTRODUCTION
Pterygium refers to abnormal overgrowth of conjunctival 

fibrovascular tissue. It tends to grow into the cornea, impairing 
visual acuity by inducing astigmatism, and in severe cases, it 
may encroach the pupil and directly occlude the optical axis [1].

The etiology and pathogenesis of pterygium are not fully 
elucidated. The factors known to induce the condition include 
exposure to UV light, dust and dirt, as well as dry eye syn-
drome, and old age [1, 2].

The primary mode of management is surgery. There are 
many techniques to remove pterygium surgically, ranging 

from simple excision leaving the sclera exposed to removal 
followed by filling the defect with a conjunctival autograft 
or amniotic membrane with the use of sutures or tissue glue 
[3-6]. There are multiple variants of these procedures, such 
as P.E.R.F.E.C.T. (pterygium extended removal followed by 
extended conjunctival transplantation) or CLAG (conjunc-
tival limbal autograft). In the scientific literature, there is no 
consensus as to which of the techniques of surgical pterygium 
removal is the best because some of the procedures are still 
associated with a high risk of recurrence. Based on the avail-
able reports, the risk of recurrence after using the technique 
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of amniotic membrane transplantation ranges from 3.8% to 
40.9% [4, 6]. On the other hand, a study conducted by Hirst 
demonstrates that P.E.R.F.E.C.T. is a method associated with 
a practically zero recurrence rate (0.01%) [7]. Other com-
plications of the procedure include scarring and pterygium-
induced astigmatism persisting after surgery.

One of the newer surgical methods involves pterygium 
excision followed by the placement of an amniotic membrane 
graft using freeze-dried fibrin glue. 

Amniotic membrane has long been known and used for 
therapeutic purposes not only in ophthalmology but also in 
dermatology, plastic surgery or otolaryngology. It is harvested 
from the placenta during Cesarean section. To reduce the risk of 
transmission of infection, donor blood is always tested for infec-
tious diseases. Since amniotic membrane is an avascular tissue 
and does not produce antigens of histocompatibility (HLA-A, 
HLA-B, HLA DR), it is well tolerated, with no rejections. The 
amniotic membrane transplant dissolves spontaneously, usually 
within 1 to 2 weeks. Based on its anti-inflammatory and anti-
angiogenic properties, and the ability to accelerate epithelializa-
tion and tissue regeneration, amniotic membrane has a wide 
range of applications. In ophthalmology, it is used in the treat-
ment of corneal ulceration, neurotrophic keratopathy, corneal 
perforation, as well as in pterygium removal procedures [8, 9].

Despite being employed in surgery for several years now, 
tissue glue used to have only limited applications in microsur-
gery on account of the complicated preparation procedure. The 
introduction of freeze-dried fibrin glue has significantly stream-
lined the process, extending the range of potential uses.

Tisseel, the fibrin glue used in the study, is produced 
from human plasma and contains, among other ingredients, 
fibrinogen, aprotinin and thrombin. Being a biological mate-
rial, the glue carries the risk of transmitting viruses and infec-
tious agents undetected by routine testing, as well as induc-
ing hypersensitivity reactions in patients [10-12]. During the 
preparation of blood products, plasma is tested for pathogens 
(viruses, bacteria), but certain problems remain including se-
rological windows, potential laboratory errors, and microor-
ganisms that are not yet known. 

Despite these potential risks, fibrin-based adhesives are 
gaining importance because of their biological properties and 
biodegradability. Various types of tissue glue are used in con-
junctival autografts, contributing to shorter healing times and 
reduced postoperative complaints [3, 10, 12-14].

Based on the available publications evaluating sutureless 
and sutured procedures, it is not possible to resolve conclu-
sively which technique carries a lower risk of recurrence [10, 
15-17]. However, it is not without significance that the use 
of glue instead of traditional sutures offers an opportunity to 
reduce the duration of the procedure and improves the post-
operative comfort of patients [10, 18].

MATERIAL AND METHODS
The study was conducted at the Provincial Ophthalmic 

Hospital in Krakow, Poland. A total of 27 patients (9 women 
and 18 men) aged 33 to 79 years were enrolled. The pterygi-

um was completely excised, and the amniotic membrane was 
transplanted using freeze-dried tissue glue for fixation. Pte-
rygium removal involved scleral debridement and excision 
of the Tenon capsule. The two components of the fibrin glue 
were applied using separate syringes directly to the scleral 
bed. A previously adjusted amniotic membrane transplant 
was then placed on the glue. 

The study inclusion criteria were the diagnosis of primary 
pterygium, absence of other ophthalmic disorders, and no 
history of eye injuries or ophthalmic surgery. Pterygium was 
evaluated using Kanski’s grading system [19]:

 – grade 1 – the lesions encroach the cornea for a distance of 
less than 2 mm beyond the limbus;

 – grade 2 – the degeneration involves up to 4 mm of the cor-
nea beyond the limbus;

 – grade 3 – the lesions encroach the cornea for a distance of 
more than 4 mm beyond the limbus and lie directly in the 
line of vision.

The study subjects were diagnosed with grade 2 and 3 pte-
rygium according to the above grading system.

At baseline, the patients were evaluated to determine vi-
sual acuity, total refraction, keratometric and pachymetric 
parameters, and the density of corneal endothelial cells. Sta-
tistical analysis was performed with Pearson’s, Student’s t and 
ANOVA tests, with the level of statistical significance set at 
p < 0.05. Additionally, the analysis included the subjective 
postoperative symptoms reported by the patients, and the 
pterygium recurrence rate. The parameters were assessed at 
baseline (day 0), and subsequently on days 7, 30 and 60 after 
surgery. The present article reports on the analysis of visual 
acuity, corneal endothelial cell population, and pachymetry 
values.

RESULTS
Assessment of visual acuity
Visual acuity was measured using standard Snellen charts. 

The mean baseline BCVA (best corrected visual acuity) in all 
the subjects was 0.92, and it was slightly higher in women 
(0.94) than in men (0.91). Both in women and men, the value 
of BCVA tended to increase as early as on the postoperative 
day 7, reaching 1.0 on day 60 after the surgery (Figure 1). One 
exception was a male patient whose baseline BCVA was 0.6, 

Figure 1. BCVA evaluation in women and men
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and improved to 0.7 on the postoperative day 60. The patient 
with the lowest baseline BCVA in the study – 0.16, achieved 
the value of 1.0 on day 60 after the procedure (Table I).

In the group of patients with baseline BCVA = 1.0, vi-
sual acuity remained stable throughout the entire follow-up 
period, while in the group with baseline BCVA < 1.0, there 
was a statistically significant improvement in the parameter 
(Tables I and II).

Evaluation of corneal endothelial cells
Corneal endothelial cells (ECs) play a very important role 

in maintaining proper hydration of the cornea, thus contrib-
uting to corneal transparency. Low endothelial cell density 
may lead to corneal decompensation, edema and, conse-
quently, visual acuity impairment. 

Within the study, the stability of EC populations after 
pterygium surgery was evaluated. Even though ECs form the 
innermost layer of the cornea, their function may become im-
paired. During the surgery, the corneal epithelium is partially 
removed, exposing the substantia propria, through which 
substances used during the procedure are able to penetrate, 
potentially damaging the EC layer. There are recent reports 
on cases of reduced EC populations after pterygium surgery 
performed with mitomycin C [20].

In the study group, the mean density of endothelial cells 
before surgery was 2,231/mm2, with the lowest value being 
1,896/mm2. 

During the follow-up examinations, cell density was 
shown to be at a stable or even slightly elevated level (Fig-
ure 2). Endothelial cells are unable to regenerate and divide, 
so the increase in their density observed in the study is prob-
ably due to higher corneal transparency after surgery and, as 
a result, better accessibility of the inner layers of the cornea 
to specular microscopic evaluation. 

The mean value of endothelial cell density on day 60 after 
the procedure was 2,360 mm2. The EC population was not 
shown to be reduced in any of the study subjects. 

The above findings demonstrate the safety of the surgical 
technique for the population of corneal endothelial cells. 

Pachymetry
The thickness of the cornea was measured in its central 

part using a specular microscope. During pterygium surgery, 
the corneal epithelium was partially removed, which could 
have affected the pachymetry value. The results of measure-
ments of corneal thickness performed on day 0 (immediately 
before the procedure) and on the postoperative days 7, 30 and 
60 were compared. 

As shown in Table III, the mean pachymetry values were 
stable throughout the entire follow-up period, and the final 
value was slightly higher than the baseline value. The most 
prominent changes were recorded on day 30, when both the 
postoperative minimum (516 µm) and maximum (742 µm) 
values were achieved. The maximum value of 742 µm was 
not related to major pachymetric changes or a pathological 
process in the cornea, but to the baseline value which was 
728 µm.

2400

2350

2300

2250

2200

2150
0 7 30 60

Mean value of endothelial cell density

Day
mean value of endothelial cell density

table I. BCVA assessment in the group with baseline BCVA < 1.0 depending on 
the time elapsed after surgery 

sex Age (years) 0BCVA 7BCVA 30BCVA 60BCVA

M 55 0.9 1.0 1.0 1.0

M 57 0.16 0.8 1.0 1.0

M 62 0.7 1.0 1.0 1.0

M 64 0.6 0.6 0.7 0.7

F 62 0.9 1.0 1.0 1.0

F 65 0.9 1.0 1.0 1.0

F 68 0.7 1.0 1.0 1.0
0BCVA – visual acuity before surgery. 7BCVA – visual acuity on the postoperative day 7. 30BCVA – visual acuity 
on the postoperative day 30. 60BCVA – visual acuity on the postoperative day 60

table II. Evaluation of significance of BCVA improvement in patients with base-
line BCVA < 1.0

BCVA Number of subjects

Baseline 
value

Final value

Baseline  = 1.0 20 20

Baseline  < 1.0 7 1

Mean for baseline values < 1.0 0.70 0.96

t test for means t = 2.56 p = 0.021

table III. Dynamics of changes in the mean pachymetry value for the right and 
left eyes (in µm)

pachymetry
Day

Mean
0 7 30 60

Right eye 562.74 564.59 569.85 564.15 565.33

Left eye 562.52 564.52 570.72 565.12 565.72

Mean 562.63 564.56 570.29 564.63 565.53

Figure 2. Changes in mean EC values on different days of analysis [amount/mm2]
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Figure 3. Changes in mean pachymetry values on different days of analysis [µm]

The mean pachymetry value increased until day 30 af-
ter the surgery, reaching 570.29 µm. However, on day 60, 
the value dropped to 564.63 µm, reaching a similar level to 
the baseline (Figure 3). The overall mean corneal thickness 
throughout the study period was 565.53 µm. A general analy-
sis taking into account the sex of the study subjects reveals no 
significant correlations (Table IV).

Pain and recurrence
Pain and recurrence are among common complications 

after pterygium surgery. Pain and discomfort are often due to 
the sutures causing eye irritation. None of the patients in the 
study group reported pain, and only 2 participants stated they 
occasionally felt a stinging sensation and discomfort around 
the postoperative wound. However, the symptoms were not as 
severe as to require treatment with topical or oral analgesics. 
Throughout the entire follow-up period, the patients denied 
any pain in the postoperative wound area, and reported no 
need for analgesic medications. 

Over the 60-day follow-up, pterygium recurrence was 
noted in 2 patients. It was not found to correlate with the pa-
tients’ sex or age. The condition recurred in a 50-year-old man 
and a 65-year-old woman. Since only 7.4% of all the subjects 
experienced a recurrence, there is good reason to presume that 
fibrin glue is an effective solution in pterygium surgery. 

DISCUSSION
The main treatment of pterygium is surgery. There are 

many surgical techniques for pterygium removal, but no gold 
standard has as yet been established. In addition, there is no 
consensus in the available literature as to whether sutureless 
or suture techniques are superior. There are both publications 
about the beneficial effects of tissue glue, lowering the risk of 
pterygium recurrence, and opposite reports [10, 15-17].

The risk of pterygium recurrence after surgery with am-
niotic membrane transplantation varies from 3.8% to 40.9% 
[4, 6]. The low risk of recurrence obtained in the present study 
(7.4%) suggests that the surgical technique involving the use 
of amniotic membrane and freeze-dried fibrin glue is highly 

Figure 4. Pterygium in a 61-year-old woman before surgery Figure 5. Photographs of the same patient on days 1 and 60 after the procedure
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table IV. Evaluation of the significance of differences in the mean pachymetry 
values by sex  

Day of study
sex

p for t test
F M

0P (µm) 546.667 570.778 0.128

7P (µm) 550.444 571.667 0.130

30P (µm) 553.556 578.000 0.102

60P (µm) 551.556 570.444 0.176
0P – pachymetry value at baseline; 7P – pachymetry value on the postoperative day 7; 30P – pachymetry value 
on the postoperative day 30; 60P – pachymetry value on the postoperative day 60

A

B
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effective. It is still debatable whether a conjunctival autograft 
or amniotic membrane transplant to cover the exposed bed 
after pterygium excision is a more effective treatment modal-
ity [21]. Both surgical methods are used in a complementary 
and parallel manner depending on the operating conditions. 
It is not uncommon that conjunctival scarring or the effects of 
eye surgery (e.g. after surgical treatment for glaucoma) make 
it impossible to obtain a sufficiently large conjunctival graft to 
cover the exposed pterygium bed. In such cases, the applica-
tion of amniotic membrane is necessary.

The study included an analysis of changes in BCVA dur-
ing the follow-up period. In the group of patients with base-
line BCVA = 1.0, visual acuity remained stable in the entire 
follow-up period, while in the group with baseline BCVA < 
1.0, there was a statistically significant improvement in the 
parameter. No deterioration in visual acuity was observed 
in any of the study subjects. An analysis conducted by 
Tłustochowicz [3] to compare three techniques of pterygium 
surgery showed an improvement in best corrected visual acu-
ity in patients treated by all surgical methods, but a statisti-
cally significant improvement was observed only in patients 
undergoing amniotic membrane fixation using fibrin glue.

The available publications indicate that the baseline endo-
thelial cell density in pterygium-affected eyes is reduced [22, 
23], which is attributable to long-term exposure to UV light 
[22]. Consequently, endothelial protection is always a major 
concern in ophthalmic surgical procedures. In the reported 
study, postoperative endothelial cell density remained at 
a steady level, and no decrease was observed in any patient.

The available literature includes a number of publications 
analyzing pachymetry changes after cataract surgery [24], but 
there are few detailed reports on patients undergoing pterygi-

um removal surgery. Following cataract phacoemulsification, 
a post-surgical increase in pachymetry values is observed, 
with a return to the baseline levels occurring approximately 
30 days postoperatively. The findings of the study show that 
after pterygium surgery, the pachymetry values increased un-
til day 30, and a return to baseline values occurred around the 
postoperative day 60.

CONCLUSIONS
Surgical removal of pterygium followed by transplantation 

of amniotic membrane mounted on freeze-dried tissue glue 
is an effective method of treatment. The application of fibrin 
glue has a positive effect on the healing process and reduces 
the patient’s postoperative discomfort. 

In patients with baseline BCVA < 1.0, a statistically sig-
nificant improvement in visual acuity was achieved, and in 
patients with BCVA = 1.0, visual acuity was stable throughout 
the entire follow-up period. 

Also, the endothelial cell population was found to be sta-
ble, with no decrease in EC density observed in any of the 
subjects.

The pachymetry values displayed a slight rising tendency 
until day 30 after the surgery, and returned to the baseline 
levels on the postoperative day 60.

Based on the study outcomes, the method appears as an 
effective and safe technique of pterygium removal. However, 
in view of the small size of the study group and the short 
postoperative follow-up period, further studies are needed to 
obtain more definite results.
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