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Introduction

Pterygium is a common fibrovascular disease of the bulbar 
conjunctiva that causes chronic irritation and astigmatism 
(1). The exact cause of pterygium is still unknown and ultra-
violet radiation (UV) exposure is the only proven risk factor 
(2). Pterygium is not only a progressive fibrovascular mass 
triggered by chronic inflammation but also a neovascular for-
mation (3).

Neutrophil–Lymphocyte Ratios (NLR) and Platelet-Lym-
phocyte Ratios (PLR) are inflammatory markers that can 
easily be acquired by a simple complete blood count (CBC) 
test. Research has shown an association of NLR with car-
diovascular diseases, cancers, strokes, and their prognoses, 
which has a tendency to increase, and higher NLR ratios 
has shown as a poor prognostic factor in these chronic and 

inflammatory conditions. As a result, they have become a 
topic for studies in many diseases (4–7). Additionally, it has 
been suggested that platelets play important roles in immune 
and/or inflammatory processes and mean platelet volume 
(MPV) is a potentially useful marker as an indicator reflecting 
platelet function and activity (8). MPV had also been shown 
to be an indicator of inflammation and a diagnostic factor 
for inflammatory diseases in studies (9–12). However, to our 
knowledge, there is no study that investigates the association 
between pterygium and NLR, MPV, and PLR even though it is 
a chronic inflammatory-triggered neovascular formation (3).

In this study, we aimed to analyze the diagnostic values of 
NLR, PLR, MPV, mean corpuscular volume (MCV), platelet 
distribution width (PDW), plateletcrit (PCT) and hematocrit 
(HCT) of pterygium patients to establish if these values can 
be an indicating marker.

Objectives: To assess the neutrophil-to-lymphocyte ratio (NLR), mean platelet volumes (MPV), platelet–lymphocyte 
ratios (PLR) and other complete blood count parameters (CBC) as indicators of inflammation in patients with pterygium.
Methods: This study was carried out retrospectively in 111 consecutive pterygium patients and 106 control subjects. 
Laboratory and clinical parameters were obtained from the patient data management system. NLR and PLR were calcu-
lated by dividing neutrophil and platelet count by lymphocyte count.
Results: A significant difference was found in NLR and lymphocyte values between the pterygium and control groups 
(p<0.05). However, there was no significant difference found in MPV, PLR and other parameters between groups (p>0.05).
Conclusion: NLR may have an association with pterygium, which should be investigated at larger subgroups in further 
studies.
Keywords: Inflammation, mean platelet volume, neutrophil–lymphocyte ratio, platelet–lymphocyte ratio, pterygium.

 Onur Gokmen,1  Azer Gokmen2

1Department of Ophthalmology, Health Sciences University Van Training and Research Hospital, Van, Turkey
2Department of Internal Medicine, Health Sciences University Van Training and Research Hospital, Van, Turkey

Abstract

DOI:10.14744/bej.2019.30164
Beyoglu Eye J 2019; 4(3): 163-167

Original Article

https://orcid.org/0000-0002-6058-4226
https://orcid.org/0000-0002-8708-0984


Gokmen et al., Inflammatory Markers in Pterygium164

Methods

Data Collection

This retrospective study included blood sample test results 
of male and female patients diagnosed with pterygium and 
control subjects at the Health Sciences University Van Ed-
ucation and Training Hospital between 2014 and 2018. Pre-
operative CBC results of patients scheduled for pterygium 
surgery and similar results for control subjects were retro-
spectively scanned from the patient data management sys-
tem. This study was approved by the local ethics committee. 
This research adhered to the tenets of the Declaration of 
Helsinki.

Measurement Methods

Pterygium patients and healthy control subjects were sepa-
rated into two groups, and the groups were compared with 
each other. Blood samples were taken from the antecubital 
vein at 8 a.m. after an overnight fast. Lymphocyte counts 
(LY), neutrophil counts (NEU), platelet counts (PLT), PDW, 
PCT, HCT, and MPV values were taken from the CBCs of 
subjects and NLR and PLR ratios were calculated over these 
values. CBCs measurement instrument was an automated 
blood cell counter (Sysmex XN-1000, Sysmex Corporation, 
Kobe, Japan). 

Patient Selection

Inclusion criteria were having a pterygium and providing a 
blood sample within three days before pterygium surgery, 
being over 18 and having no other ocular or systemic dis-
ease or infectious disease for the pterygium group. The con-
trol group included complete blood count (CBC) samples 
of blood provided by subjects who came to Van Education 
and Training Hospital polyclinics for reasons other than oph-
thalmological.

Patients having an ophthalmologic disease other than 
pterygium, and having any ocular surgery history for the 
pterygium group were excluded from this study. Exclusion 
criteria for both groups were having any other known sys-
temic diseases, such as diabetes or hypertension, having any 
hematinic deficiency, cardiovascular disease, and cancer, be-
ing pregnant, having a history of steroid or oral contracep-
tive use, being a smoker, and showing any infectious disease 
symptoms when the blood was drawn. 

Statistical Analyses

Statistical analysis was performed using SPSS V.20.0. For 
each variable, normality was checked using the Kolmogorov 
Smirnov test. T-tests and Kruskal-Wallis tests were used to 
evaluate the statistical differences between the pterygium 
and control groups of neutrophil, lymphocyte and platelet 

counts, MCV, PDW, PCT, HCT, MPV values and neutro-
phil/lymphocyte and platelet/ lymphocyte ratios. Values of 
p<0.05 were considered statistically significant. Descriptive 
statistics were presented as frequency, percent, mean, SD, 
and range (minimum–maximum).

Results

In total, 987 patients operated on for diagnoses of pterygium 
between 2014 and 2018 were scanned retrospectively, and 
876 patients were eliminated due to the absence of blood 
samples taken within three days before surgery or having 
one of the conditions mentioned in the exclusion criteria. 
This study included 111 eyes of 111 pterygium patients and 
106 eyes of 106 control subjects. In the pterygium group, 52 
(46.8%) patients were male and 59 (53.2%) female, while in 
the control group 50 (47.2%) male and 56 (52.8%) female 
subjects were included. The mean age of the pterygium group 
was 42.6±13.8 (range 18-82), while in the control group, it 
was 41.2±13.1 (range 19-76), and there was no statistically 
significant difference between the age and sex distribution of 
the groups (all p>0.05).

HCT, MCV, PLT, MPV, NEU, PDW, PCT, and PLR differ-
ences were not statistically significant between the pteryg-
ium and control groups. However, the LY count was sig-
nificantly lower in the pterygium group (p=0.03), and the 
NLR value was significantly higher in the pterygium group 
(p=0.04). Descriptive statistics of the CBC parameters of 
the pterygium and control groups are shown respectively in 
Table 1 and Table 2, while comparisons of the groups are 
given in Table 3 and Table 4.

Discussion

Pterygium is a common fibrovascular proliferation of the oc-
ular surface that arises from chronic inflammation (13). Pte-
rygium’s inflammatory process is triggered by UV exposure 
and concludes with activated local cascades of cytokines, 
such as IL-1, IL-6, IL-8 and TNF-a and production of growth 
factors, such as VEGF, PDGF, b-FGF, and TGF-b in epithelial 
and endothelial cells, fibroblasts, and leukocytes (14, 15).

Anguria et al. (16) also showed chronic inflammatory cell 
activation and presentation in pterygium pathology speci-
mens. In addition, the cell counts were related to the se-
verity of the inflammation and UV exposure was suspected 
as being responsible for the induced inflammatory cells in 
pterygium tissues.

NLR is a marker for chronic systemic inflammation and 
NLR has shown an increase in many systemic diseases such 
as diabetes, systemic hypertension, cardiovascular diseases 
and strokes. Its prognostic value has also been proven in 
many cancers (5, 17, 18).

Few studies are investigating the relationship between 
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NLR and ocular diseases. Ilhan et al. found higher NLR in 
age-related macular degeneration (19). Ozturk et al. found 
increased NLR values in Behcet disease (BD), which is a 
systemic inflammatory vasculitis, also affecting the eyes by 
causing panuveitis, although NLR is also associated with BD 
activity. (20) Celik and Sekeryapan et al. found higher NLR 
values in dry eyes (21, 22). Dursun et al. (23) found higher 
NLR values in retinal vein occlusion. In our study, we found 
higher NLR values in pterygium patients (p<0.05). Chronic 
inflammatory and neovascular activity in pterygium may be 
the cause of increased NLR levels in the current study. 

MPV is a laboratory marker that shows the activity of 
platelets, and its increase has been seen generally in vascular 
diseases, such as strokes, peripheral artery diseases, cere-
brovascular diseases, and inflammatory diseases (24). In our 
study, we found no significant difference between groups in 
MPV, PCT and PDW values (p>0.05). PCT is a parameter 
derived from the platelet count and MPV; PDW is a parame-
ter that measures platelet size distribution and activity (25). 
Platelet activity and MPV values generally increase in vascu-
lar diseases. However, pterygium has a more dominant fi-
brous component and greater fibroblast activity than vascu-

Table 2. CBC parameters of the control group

  Number Range Minimum Maximum Mean SD

HCT % 106 25.50 32.10 57.60 42.43 3.97

MCV fL 106 43.60 63.40 107.00 84.35 6.40

PLT 10^3/uL 106 323.00 156.00 479.00 276.03 65.40

MPV % 106 5.26 7.94 13.20 10.42 0.95

NEU 10^9/L 106 11.40 1.98 13.38 4.54 1.68

LY 10^9/L 106 3.27 0.84 4.11 2.40 0.65

PDW fL 106 11.70 8.50 20.20 13.14 2.19

PCT % 106 2.66 0.14 2.80 0.44 0.55

NLR 106 6.73 0.83 7.56 2.04 1.03

PLR 106 240.86 62.30 303.16 122.90 44.36

Total 106

CBC: Complete Blood Count; NLR: Neutrophil–Lymphocyte Ratios; PLR: Platelet-Lymphocyte Ratios; MPV; 
Mean Platelet Volume; MCV: Mean Corpuscular Volume; PDW: Platelet Distribution Width; PCT: Plateletcrit; HCT: 
Hematocrit; LY: Lymphocyte Counts; NEU: Neutrophil Counts; PLT: Platelet Counts; SD: Standard Deviation.

Table 1. CBC parameters of pterygium group

  Number Range Minimum Maximum Mean SD

HCT % 111 25.40 28.60 54.00 43.28 4.71

MCV fL 111 38.90 55.20 94.10 83.28 6.36

PLT 10^3/uL 111 372.00 119.00 491.00 267.98 66.27

MPV % 111 5.10 7.90 13.00 10.31 1.15

NEU 10^9/L 111 12.92 1.54 14.46 4.78 2.22

LY 10^9/L 111 3.3 0.75 4.05 2.20 0.67

PDW fL 111 9.90 8.70 18.60 13.40 2.47

PCT % 111 3.84 0.10 3.94 0.62 0.89

NLR 111 18.14 0.74 18.88 2.53 2.27

PLR 111 349.95 46.30 396.25 134.65 59.71

Total 111     

CBC: Complete Blood Count; NLR: Neutrophil–Lymphocyte Ratios; PLR: Platelet-Lymphocyte Ratios; MPV; 
Mean Platelet Volume; MCV: Mean Corpuscular Volume; PDW: Platelet Distribution Width; PCT: Plateletcrit; HCT: 
Hematocrit; LY: Lymphocyte Counts; NEU: Neutrophil Counts; PLT: Platelet Counts; SD: Standard Deviation.
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lar components and activities and these findings may explain 
the non-significant MPV, PLT, PCT, PDW, and PLR values in 
pterygium (25, 26).

Other CBC parameters that we investigated in the groups 
but found insignificant were HCT and MCV (p>0.05). HCT 
and MCV are markers related to red blood cells showing 
red blood cell ratio to total blood volume and erythrocyte 
volume, respectively, and they are used clinically to assess 
anemias and reduced oxygen-carrying capacity (27). Pteryg-
ium occurs on a chronic inflammatory surface that is more 
related to white blood cells, and insignificant HCT and MCV 
levels in the current study may show that pterygium has no 
relationship with red blood cells.

A bias of our study may be taking the blood samples of 
preoperative patients, taking non-recurrent cases and cases 
of pterygium showing no inflammation symptoms. In addi-
tion, acute inflamed pterygiums, recurrent pterygiums, and 
small pterygiums without surgery indications may influence 
the results and can be investigated in future studies. 

There are a few limitations to our study. Firstly, this study 
had a cross-sectional design, but pterygium may be affected 

by environmental and genetic factors that may alter the find-
ings. Secondly, the number of subjects is limited with a ret-
rospective design and thirdly, NLR, NEU, LY, MPV and PLR 
are not specific markers for pterygium and may be affected 
by many inflammatory conditions. 

Despite the limitations and bias, to our knowledge, our 
study is the first in the literature that investigates the NLR 
and PLR in pterygium. In conclusion, NLR, MPV, and PLR are 
cost-effective tests that can be measured with a simple CBC 
and can be calculated easily. As a result, NLR may have an 
association with pterygium, which should be investigated at 
larger subgroups in further studies.
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