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Introduction
Pterygium is an inflammatory and degenerative 
disease resulting from an uncontrollable cellular 
proliferation of the subconjunctival and fibrovas-
cular connecting tissue on the cornea.1 Causing 
the excessive production of free radicals through a 
photochemical reaction, chronic exposure to 
ultraviolet light is believed as a significant factor in 
the development of pterygium.1,2 Pterygium 
causes changes in the oxidant/antioxidant state of 
the human cornea.3,4 Even though the molecular 
mechanism by which tissue proliferation is 
induced is still not fully elucidated, it is widely 
accepted that an increased systemic and local 
inflammation and oxidative stress play a pivotal 
role in the pathophysiology of pterygium.5,6 This 
study evaluated whether there is a correlation of 
routine hematological indices, such as white blood 

cells, neutrophil-to-lymphocyte ratio, red cell dis-
tribution width (RDW), and platelet indices, that 
is, platelet-to-lymphocyte ratio, mean platelet vol-
ume, and platelet distribution width with pteryg-
ium. In recent years, particularly in cardiology and 
oncology area, a great interest has been drawn to 
these markers, given that they may provide inde-
pendent information on pathophysiology, risk 
stratification, and optimal management. Their 
low cost and easy availability in daily clinical prac-
tice have made them very popular in the labora-
tory testing. When it comes to ocular diseases, 
many studies have pointed at their effective pre-
dictive value in several ocular conditions, such as 
glaucoma, age-related macular degeneration, dry 
eye, pseudoexfoliation syndrome, and allergic 
conjunctivitis.7–17 However, there is no report of 
whether the level of hematological indices is 
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play an important role in the pathogenesis of this disorder.

Keywords: blood cell count, pterygium, red cell distribution width

Received: 29 September 2018; revised manuscript accepted: 15 April 2019.

Correspondence to:  
Bengi Ece Kurtul  
Ophthalmology 
Department, Tayfur Ata 
Sökmen Medicine of 
Faculty, Hatay Mustafa 
Kemal University, 31001 
Hatay, Turkey 
becekurtul@yahoo.com 

Emrah Utku Kabatas  
Serdar Ozates  
Department of 
Ophthalmology, Dr. 
Sami Ulus Maternity 
and Children’s Health 
and Diseases Training 
and Research Hospital, 
Ankara, Turkey

848922 OED0010.1177/2515841419848922Therapeutic Advances in OphthalmologyBE Kurtul, EU Kabatas
research-article2019

Original Research

https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
http:// journals.sagepub.com/home/oed
mailto:becekurtul@yahoo.com


Therapeutic Advances in Ophthalmology 00(0)

2 journals.sagepub.com/home/oed

related to the pterygium occurrence. Hence, the 
aim of the study was to find out the relationship 
between routine complete blood count parameters 
and pterygium occurrence.

Materials and methods

Study design and population
This retrospective study consisted of patients 
with pterygium (pterygium group) and age- and 
sex-matched healthy participants without pteryg-
ium (control group), between June 2016 and 
December 2017 at our hospital. Participants 
without laboratory data were not able to include. 
From patients who had laboratory data, initially, 
138 participants were included into study. 
Participants with ocular and systemic diseases, 
which may be associated with altered hematologic 
indices levels, including myopia (n = 1), age-
related macular degeneration (n = 2), diabetic 
retinopathy (n = 2), glaucoma (n = 2), any kind of 
anemia (n = 2), malignancies, and other inflam-
matory diseases (n = 3), were excluded. To avoid 
a possible confounding influence on activity, we 
also excluded adult participants with immuno-
suppressive treatment or previous ocular surgery. 
On the basis of pre-established criteria, 12 
patients were excluded from the study, and the 
remaining 116 participants were included in the 
final analysis. All laboratory data including com-
plete blood count (CBC) and basic biochemical 
parameters were obtained from venous blood 
samples after an overnight fast of at least 8 h. All 
blood samples were collected with the patient’s 
consent. The study protocol was approved by the 
Keçiören Training and Research Hospital ethical 
committee (15/1623).

Statistical analysis
All analyses were performed using the software 
package SPSS version 18.0 (SPSS, Inc., Chicago, 
IL, USA). Continuous data are presented as 
mean ± standard deviation (SD) or medians and 
interquartile ranges. The normality of all data 
distributions was confirmed with the Shapiro–
Wilk test. Differences between patients with and 
without pterygium in normally and non-nor-
mally distributed variables were evaluated by the 
unpaired t-test and the Mann–Whitney U-test, 
respectively. The chi-square test was used to 
compare differences in categorical variables.  
A p value <0.05 was considered statistically 
significant.

Results
A total of 116 patients with pterygium (n = 61, 
mean age = 51.4 ± 13.8 years) or healthy controls 
(n = 55, mean age = 50.2 ± 13.1 years) were 
enrolled. The demographic and biochemical char-
acteristics of the study and control groups are 
shown in Table 1. Regarding age and sex differ-
ences between two groups, there were no signifi-
cant differences. Compared to the control group, 
low-density lipoprotein (LDL) cholesterol levels 
were lower in the control group, but this differ-
ence was not statistically significant (p = 0.079). 
Patients with pterygium had lower high-density 
lipoprotein (HDL) levels than healthy controls 
(p = 0.015). The CBC data of the study and con-
trol groups are summarized in Table 2. In the 
pterygium group, RDW levels were significantly 
increased compared with the control group 
(p = 0.009; Figure 1). There was no significant dif-
ference between the groups in terms of other 
hematological indices.

Discussion
To best of our knowledge, this is the first study to 
investigate the relationship between routine CBC 
parameters and pterygium occurrence. As a 
result, we have found significantly higher RDW 
levels in the pterygium group compared with the 
control group.

The pathogenesis of pterygium is poorly under-
stood, but histopathological evidence suggests 
that genetic factors, cytokines, growth factors, 
antiapoptosis activity, extracellular matrix mode-
ling, immunological responses, and viral activity 
may be involved.18 In addition, interleukin (IL)-6 
and IL-8 are released by pterygium epithelial cells 
after ultraviolet irradiation,19 and accumulation of 
these proinflammatory cytokines in tears may 
induce chronic inflammation, fibrovascular prolif-
eration, and pterygium formation. In other words, 
pterygium is resulted due to inflammatory and 
degenerative processes that stem from uncon-
trolled cellular proliferation of the subconjunctival 
and fibrovascular linking tissue on the cornea.20

Furthermore, in the context of primary pterygium, 
there are various reports on oxidative stress and the 
antioxidant defense.21–25 Elevated levels of nitric 
oxide and reduced levels of superoxide dismutase 
and catalase have been found in the tissue of pri-
mary pterygium, which suggest the involvement of 
oxidative stress in this pathology.6,24,25 Given the 
results of previous studies above mentioned, this 
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study was designed to explore whether routine 
CBC parameters may be related to inflammation 
and oxidative stress status, which represents an 
essential phase for pterygium development.

RDW is a laboratory measure of the variability in 
the size of circulating erythrocytes and is a read-
ily available component of the routine CBC 
parameters. It is an established inflammatory and 
oxidative stress marker. Given the association of 
RDW with various ocular diseases, such as retin-
opathy,26 seasonal allergic conjunctivitis,11 and 
the role of inflammation and oxidative stress in 
the pathogenesis of pterygium, we speculated 
that RDW may be related with the pterygium 
development.

The underlying mechanism between RDW and 
pterygium is not clear. Some possible mecha-
nisms may be suggested for this association. One 

of the possible mechanisms may be related with 
increased inflammatory activity. Elevated inflam-
matory cytokines in the setting of pterygium may 
suppress the maturation of erythrocytes, allowing 
juvenile erythrocytes to enter into circulation and 
thereby leading to an increase in heterogeneity of 
the size, resulting in elevated RDW levels.27 The 
other mechanism is based on the relationship 
between elevated RDW and increased oxidative 
stress.28 Pterygium causes changes in the oxidant/
antioxidant state of the human cornea.29 In the 
context of pterygium, there are various data on 
oxidative stress and the antioxidant defense.25 
Elevated RDW level may be related with increased 
oxidative stress in the presence of pterygium. 
Taken together, RDW might be involved in 
pterygium development, and ocular hypoxia trig-
gers this neovascularization by recruiting RDW 
derived from the bone marrow via the production 
of systemic and local cytokines.

Table 1. Demographic and biochemical characteristics of patients with pterygium and healthy controls.

Characteristics Pterygium Control p value

Number of participants, n 61 55  

Age, years 0.608

Mean ± SD 51.4 ± 13.8 50.2 ± 13.1  

Range (18–77) (29–82)  

Sex, n (%) 0.238

 Female 43 (70.5) 44 (80)  

 Male 18 (29.5) 11 (20)  

Side of pterygium, n

 Left 22  

 Right 10  

 Bilateral 29  

Fasting glucose (mg/dl) 99 ± 9 102 ± 12 0.131

Creatinine (mg/dl) 0.76 ± 0.19 0.79 ± 0.17 0.377

Total cholesterol (mg/dl) 204 ± 47 219 ± 39 0.143

LDL cholesterol (mg/dl) 123 ± 40 143 ± 34 0.079

HDL cholesterol (mg/dl) 46 ± 10 52 ± 10 0.015

Triglyceride (mg/dl) 116 (75–188) 131 (94–222) 0.316

HDL, high-density lipoprotein; LDL, low-density lipoprotein; SD, standard deviation.
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The mechanism of the relationship between lower 
HDL cholesterol levels and pterygium occurrence 
is unknown. In this context, we think that the intra-
cellular modifications of cholesterol homeostasis 
may be related to the development of pterygium, as 
suggested by researchers in a previous study.30

Study limitations
This study has several limitations. First, our study 
lacks data on other inflammation (e.g. C-reactive 
protein) and oxidative stress markers, which 

probably play important role in the inflammation 
process in pterygium, and sample size was rela-
tively small. Second, the high RDW in patients 
with pterygium may be related with exposure to 
solar ultraviolet radiation, which is involved in the 
pathogenesis of the pterygium and leads to an 
increase in oxidative stress. To make this affirma-
tion, it would be great to measure the concentra-
tion of proinflammatory cytokines present in the 
peripheral blood plasma or serum from patients 
with pterygium. Unfortunately, we did not have 
the opportunity to measure these cytokine levels. 
Finally, we did not evaluate the size of pterygium. 
It would be better if we were able to compare the 
RDW and other CBC parameters according to 
the size of pterygium.

Conclusion
In this study, we suggested that RDW, as an 
inflammation and oxidative stress marker, was sig-
nificantly higher in patients with pterygium. Our 
data supported the role of RDW in addition to 
inflammatory cytokines in these patients. Further 
studies are needed about the role of inflammation 
cytokines and RDW in these patients.
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Table 2. Complete blood count data of the study groups.

Characteristics Pterygium Control p value

White blood cell count (×109/liter) 6.65 ± 1.78 6.79 ± 1.59 0.658

Neutrophil count (×109/liter) 3.80 ± 1.31 3.76 ± 1.22 0.881

Neutrophil-to-lymphocyte ratio 1.85 ± 0.82 1.81 ± 0.79 0.818

Red cell distribution width (%) 14.14 ± 1.55 13.50 ± 0.89 0.009

Platelet count (×109/liter) 253 ± 66 254 ± 61 0.912

Lymphocyte count (×109/liter) 2.15 ± 0.60 2.30 ± 0.73 0.235

Platelet-to-lymphocyte ratio 123 ± 37 118 ± 35 0.439

Mean platelet volume (fl) 8.52 ± 0.81 8.53 ± 0.70 0.920

Platelet distribution width (%) 36.61 ± 18.42 36.98 ± 16.15 0.908

Hemoglobin (g/dl) 13.80 ± 1.48 14.00 ± 1.23 0.450

Hematocrit (%) 41.42 ± 4.04 42.29 ± 3.45 0.225

Figure 1. Comparison of red cell distribution width 
levels between the study groups.
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