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Abstract
·AIM: To evaluate the central corneal thickness (CCT)
measurements of premature infants

· METHODS: The premature infants who were born
between 25-34wk of gestational age (GA) were retrieved
for the study. All CCT measurements were performed
within the first 2d of their life under topical anesthesia by
using an ultrasonic pachymeter.

·RESULTS: The mean CCT of 200 eyes was 647.79 依
63.94 滋m. The mean CCT of the right and left eyes were
similar (647.30依64.72 滋m and 648.29依63.47 滋m consecutively).
The mean CCT of the girls was 642.08依54.89滋m and the
boys was 653.07依71.14 滋m,with no statistically significant
difference ( >0.05). But there was a negative correlation
of the CCT with GA and birth weight (BW) ( <0.01).

·CONCLUSION: The CCT values of premature babies
were negatively correlated with GA and BW.

· KEYWORDS: central corneal thickness; measurement;
prematurity
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INTRODUCTION

M any studies formerly evaluated the central corneal
thickness (CCT) in children but very little is known

about the CCT in premature infants. Several studies showed
that the CCT in term infants is relatively higher when
compared to adults[1-3].
Central corneal thickness measurement has an important role
in daily ophthalmology practice. Evaluating the CCT in
glaucoma patients is a standart contemporary method. Lopes

[4] assessed the CCT among pediatric cases with
glaucoma and demonstrated higher CCT values in glaucoma
group compared to the control group. In other studies
demonstrating CCT measurements in congenital glaucoma,
CCT was found to be thinner in glaucoma group compared to
the control group [5,6]. Simon [7] and Tai [8] showed
that children with aphakic and pseudophakic glaucoma have
thicker corneas compared to healthy subjects. As a result of
postoperative endothelial cell damage the CCT increases in
these patients. Therefore CCT measurements have a
predictive value in aphakic and pseudophakic children who
have a higher risk of glaucoma[9].
In a study, CCT was measured in 13 premature infants with a
GA of 33wk or smaller, and no difference was found in the
first and third postnatal weeks. However it was concluded
that the CCT values reduced to levels similar with full-term
babies at the age of 3mo[3]. In another study, measurements of
the CCT and corneal diameter was performed in 35
premature babies (70 eyes) born at gestational ages of
23-32wk. The CCT showed a statistically significant decrease
towards term in that study as well[10].
Only few studies about CCT measurements in premature
infants are available in the literature. Therefore we aimed to
investigate this important ocular parameter among premature
infants in our study.
Statistical Analysis NCSS (Number Cruncher Statistical
System) 2007&PASS (Power Analysis and Sample Size)
2008 Statistical Software (Utah, USA) programme was used
for statistical analysis. The descriptive statistics (Minimum,
maximum, the mean CCT values of eyes, GA and birth
weight (BW) of infants with standard deviation values) were
expressed as mean 依SD. Pearson correlation analysis was
used to assess the relationship between the CCT values with
GA and BW in the study. Oneway Anova test was used for

Central corneal thickness measurements in premature
infants

窑Clinical Research窑
Corneal thickness measurements

496



陨灶贼 允 韵责澡贼澡葬造皂燥造熏 灾燥造援 7熏 晕燥援 3熏 Jun.18, 圆园14 www. IJO. cn
栽藻造押8629原愿圆圆源缘员苑圆 8629-82210956 耘皂葬蚤造押ijopress岳员远猿援糟燥皂

the intergroup comparisons of the CCT values and Post-Hoc
Tukey HSD test was used for the determination of the group
that caused difference. Multivariate Linear regression
analysis was used to determine the effects of GA and BW on
the CCT values. Significance was assessed as <0.05.
SUBJECTS AND METHODS
This retrospective study was carried out at the neonatal
intensive care unit of Zeynep Kamil Women and Childrens'
Diseases Education and Research Hospital. Totally 200 eyes
of 100 premature infants were included in the study. The
study was adhered to the tenets of the Declaration of Helsinki
and a local ethical approvement was taken.
The CCT measurements were performed under topical
anesthesia (Proparacaine hydrochloride 0.5%, Alcaine-Alcon,
USA). All measurements were performed when the infants
were at the supine position. An experienced nurse fixed the
infant and a neonatologist attended to monitor the infant
during the procedure. All measurements were performed
24-48h after delivery by one of the two observers (Gunay M
and Celik G). The infants with neurological and systemic
syndromes were excluded from the study.
The measurements were carried out by PalmScan
AP2000-Ultima (Micro Medical Devices, USA) ultrasonic
pachymeter device. The probe was located on the central
cornea gently and several measurements were taken (eight
measurements for each eye), and average reading was noted.
An alcohol swab was used for disinfection of the probe tip
before application to each eye. Prophylactic netilmicin eye
drops, two times a day was ordered in both eyes for three
days after the procedure. None of the infants had any sign of
ocular surface disorder before or after the procedure.
RESULTS
Two-hundred eyes of 100 infants were included in the study.
Fifty-two of the subjects were male and 48 were female. The
mean GA was 29.50依2.89 (25-34wk) and the mean BW was
1259.80依401.75 (570-2250) g.
The mean CCT of 200 eyes was 647.79 依63.94 滋m
(505-817 滋m). The mean CCT of the right and left eyes were
647.30 依64.72 滋m and 648.29 依63.47 滋m consecutively
(Table 1, Figure 1). The mean CCT of the boys was 653.07依
71.14 µ m and of the girls was 642.08依54.89 滋m.
The mean CCT of infants GA with 25wk was 652.20 依
36.48 滋m, 26wk was 676.10依53.17 滋m, 27wk was 719.90依
34.06 滋m, 28wk was 679.30依48.22 滋m, 29wk was 641.60依
46.46 滋m, 30wk was 638.25依42.56 滋m, 31wk was 619.55依
35.18 滋m, 32wk was 605.80依59.52 滋m, 33wk was 614.90依
93.17 滋m and 34wk was 630.35依77.70 滋m. Post-Hoc Tukey
HSD test was performed to determine the groups that caused
the difference. The mean CCT of infants GA with 26wk was
significantly higher compared to the infants GA with
31-33wk ( =0.048; =0.004; =0.022; <0.05). The mean
CCT of infants GA with 27wk was significantly higher

compared to the infants GA with 25, 29-34wk ( =0.006; =
0.001; =0.001; =0.001; =0.001; =0.001; =0.001;

<0.01). The mean CCT of infants GA with 28wk was
significantly higher compared to the infants GA with
31-33wk ( =0.029; =0.002; =0.012; <0.05). There
was no statistical difference between the mean CCT values
among the other GA groups( >0.05) (Table 2, Figure 2).
There was a negative correlation between the CCT of right,
left and all eyes with GA and BW. The CCT showed a
decrease with the increase of GA and BW ( <0.05).
Furthermore, there was not a strong correlation of the CCT
with GA and BW (Table 3, Figures 3-6).
There was no significant relationship of CCT measurements
in males and females.
The relationship between GA, BW and CCT was tested by a
regression model. And the regression analysis demonstrated
that the two predictors (GA and BW) were negatively
correlated to the CCT (Table 4).

Table 2 Mean CCT values and standard deviations for each 
GA week 

Mean CCT (µm) 
GA (n=200) 

n Mean SD 
25wk 20 652.20 36.48 
26wk 20 676.10 53.17 
27wk 20 719.90 34.06 
28wk 20 679.30 48.22 
29wk 20 641.60 46.46 
30wk 20 638.25 42.56 
31wk 20 619.55 35.18 
32wk 20 605.80 59.52 
33wk 20 614.90 93.17 
34wk 20 630.35 77.70 

GA: Gestational age; CCT: Central corneal thickness; SD: 
Standard deviation.  Oneway Anova Test. 
 

Figure 1 Mean CCT values of right, left and all eyes CCT:
Central corneal thickness; SD: Standart deviation.

Table 1 Descriptive characteristics of premature infants 
Parameters n Min-Max Mean±SD 

GA  100 25-34 29.50±2.89 

BW  100 570-2250 1259.80±401.75 

Right eyes CCT (µm)  100 506-817 647.30±64.72 

Left eyes CCT (µm)   100 505-807 648.29±63.47 

Mean CCT (µm)   200 505-817 647.79±63.94 

GA: Gestational age; BW: Birth weight; CCT: Central corneal 
thickness; SD: Standard deviation. 
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DISCUSSION
Both central and peripheral corneal thickness measurements
have been performed in several studies in adults [11-13]. The
relationship between CCT and intraocular pressure (IOP) is
also a well-known entity. The CCT should be assessed to
obtain correct IOP values especially in daily glaucoma
practice [14-19]. But the literature data demonstrating CCT
measurements in children indicate a lesser extent than in
adults and especially very little is known about the CCT in
premature infants.
Autzen and Bjornstrom [3] have found the mean CCT as

Figure 2 Mean CCT values for GA of all eyes CCT: Central
corneal thickness; SD: Standard deviation.

Table 3 Correlation between central corneal thickness (CCT) and gestational age (GA) and birth weight (BW) 
Right eye mean CCT (µm) (n=100) Left eye mean CCT (µm) (n=100) All eyes mean CTT (µm) (n=200) 

Parameters 
r P r P r P 

GA (wk) -0.391 0.001a -0.361 0.001a -0.376 0.001a 
BW (g) -0.275 0.006a -0.252 0.012a -0.264 0.001a 

r: Pearson correlation coefficient; aP<0.05. 

Figure 3 Correlation between the mean CCT values of all eyes
with GA CCT: Central corneal thickness; GA: Gestational age.

Figure 4 Correlation between the mean CCT values of the
right and left eyes with GA CCT: Central corneal thickness; GA:
Gestational age.

Figure 5 Correlation between the mean CCT values of all eyes
with BW CCT: Central corneal thickness; BW: Birth weight.

Figure 6 Correlation between the mean CCT values of the
right and left eyes with BW CCT: Central corneal thickness;
BW: Birth weight.
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654 滋m in 13 premature infants in their study. They showed
that CCT decreased significantly in the first few months.
Also they could not demonstrate a correlation between CCT
with GA and BW. This may be possible due to the small
sample size of this study. In another study, CCT
measurements were performed in 70 eyes of 35 premature
babies [10]. The CCT decreased from 31wk to term in this
study. Also we could not demonstrate a strong correlation of
CCT with GA and BW in our study.
In a study including 200 eyes of 100 full-term newborns, the
mean CCT was found as 616 依61 滋m. The mean CCT of
males was significantly higher than females. Furthermore, the
investigators did not mention any correlation of CCT with
GA, BW, birth length and head circumference[20]. In our study
we did not measure the birth length and head circumference
of the infants. We aimed to reveal the correlation of CCT
with GA and BW. We did not find any significant correlation
between CCT measurements in males and females. But
contrary to the aforementioned study we have observed a
statistically significant but not a strong correlation of CCT
with GA and BW. The CCT showed a decrease with the
increase of GA and BW in our present study. Moreover we
assessed our correlation of CCT with GA and BW by a
regression model. And the results of the regression indicated
that GA and BW significantly predicted the CCT values (GA;
茁=-13.52, <0.01, BW; 茁=0.04, <0.05).
Uva [21] evaluated IOP and CCT measurements in 33
premature and 33 full-term infants in their study. They found
the mean CCT as 600 滋m in premature infants and 580 滋m
in full-term infants. They observed higher IOP values in
premature infants compared to full-term infants. Here it was
emphasized that higher CCT can be shown as a reason for
reading high IOP values. As can be seen here, measurement
of the corneal thickness takes an important place especially in
premature neonates.
Our study is primarily distinct because of a large number of
premature infants. In our study, the mean GA at delivery was
30wk and the mean BW was 1260 g. These values were
lower than the previosly mentioned studies which examined
the CCT values in premature infants. Also in terms of the
number of cases, our study had a greater range than
above-mentioned studies. In our study the mean CCT showed
a reduction with increasing GA and BW. This result was

consistent with the literature data. But the relationship
between the CCT with GA and BW was not clear in the
previous studies as well as we did not observe a strong
correlation between these parameters [3,10,21]. However, our
study has a disadvantage because of its retrospective nature.
Better controlling of corneal hydration and increase in
evaporation rate may be considered for the reduction in
corneal thickness after premature and full-term birth. Also
increase in corneal diameter and decrease in corneal
curvature may cause this decrease in corneal thickness
providing a kind of remodelling[2,3,10,22].
In a study performed by Hussein [23] CCT measurements
were performed in 198 eyes of 108 children with ages
ranging between 6mo to 14y old. The mean CCT and the
mean paracentral corneal thickness was 549 滋m and 571 滋m
prospectively in this pediatric cohort. This study carried out
beneficial results about pediatric corneal thickness especially
to obtain more accurate IOP readings and for pre-operative
examination in pediatric refractive surgery. However, this
study does not display CCT measurements of children who
are in their earlier periods, especially in premature babies.
When we combine previous literature data with our current
study, central cornea is thicker both in premature and
full-term births. The CCT value depicting a rapid decrease in
first few months increases gradually for more than 9y of
age [1-3].
It is argued that high CCT value in a premature newborn is
related especially to corneal hydration. A hazy cornea is the
typical view in a premature newborn with reduced corneal
transparency. But in fact corneal transparency develops
during fetal life. Studies on chick corneas showed that after
embryonic 14th day chick stroma has a progressive
dehydration and water proportion of the cornea decreases.
The onset of transparency is linked with this dehydration.
After arrangement of uniform and thin collagen fibrils as a
consequence of some ultrastructural mechanisms like stromal
matrix compaction and bioassembly, the transparent cornea
becomes permanent[24].
Our main goal in this study was to assess the CCT in
premature newborns. Congenital glaucoma can be a serious
problem in such neonates doubtlessly. In this study we aimed
to illuminate the diagnosis and monitoring of such diseases
that can be seen in premature infants. The CCT is necessary

Table 4 The regression analysis of the parameters 
Unstandardized coefficients 

Parameters 
β Standart error 

Standardized coefficientsβ t P 

CCT (μm) 993.012 65.445  15.173 0.001b 

GA (wk) -13.522 2.961 -0.609 -4.567 0.001b 

BW (g) 0.043 0.021 0.267 2.003 0.046a 

GA: Gestational age; BW: Birth weight.  aP<0.05; bP<0.01. 
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to fix the IOP readings in routine ophthalmology practice.
However there are other parameters affecting the IOP
measurements in a newborn baby, assessing only IOP and
CCT measurements may not be so helpful. An accurate
evaluation of IOP in a premature infant requires some other
parameters such as axial length, corneal curvature and
diameter, corneal astigmatism and refractive error[25].
Our study with a large number of subjects displays significant
results in CCT changes in premature infants but
disadvantageous because of its retrospective nature. In order
to obtain more accurate results, prospective and large-scale
studies should be performed.
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