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Objective: This study aims to evaluate the changes in intraocular pressure (IOP) and central 
corneal thickness (CCT) in the first 24 hours of life in full-term newborns and their reasons.

Methods: The IOP and CCT measurements were determined by using Tono-Pen XL 
tonometer and portable pachymeter. In this prospective study, we evaluate IOP and CCT of 
the 32 right eyes of 32 newborn infants born by vaginal delivery. The IOP and CCT measure-
ments taken at the fifth minute just after the delivery and 24th hour of the first day of the 
postpartum period were recorded. Infants’ weights, heights, gender, APGAR (appearance, 
pulse, grimace, and respiration) scores, and gestational ages were obtained.

Results: The mean IOP and CCT of right eyes decreased significantly from 18.67±3.28 
mmHg and 684.72±58.79 µm at the 5th minute after delivery to 16.10±2.87 mmHg and 
611.28±49.41 µm at the 24th hour of the postpartum period (p<0.0001). In terms of IOP 
and CCT, there was no statistically significant difference at any measurement point between 
the right and left eyes.

Conclusion: We found that the mean IOP and CCT decreased significantly between the 
values at the 5th minute after delivery and the 24th hour of the postpartum period. More 
research is required to investigate the changes and the causes in IOP and CCT of newborns.
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INTRODUCTION

In previous studies, intraocular pressure (IOP) and cen-
tral corneal thickness (CCT) have been evaluated in new-
borns.[1–5] In addition, CCT and IOP have been evaluated 
in the first hours of the peripartum period.[6] The birth 
stress culminates high plasma adrenaline and noradrenaline 
levels in infants during the peripartum period.[7–10] Emo-
tional stress increases IOP in humans and animals.[11–12] By 
this way, the high IOP might be the result of the hormonal 
rising and the emotional stress in newborns.

CCT, which is high in newborns, decreases over time.[1–2] 
However, while in the intrauterine period, the corneal hy-
dration is poor due to the closed fetal eyes, CCT con-
tinues to increase in the fetus until the birth time. The 
corneal endothelial pump activity starts to increase in 
newborns immediately after birth. Hence, it is better to 

control postnatal corneal hydration and CCT decreases in 
the first days of life.[6,13]

The corneas of newborns are edematous, and both CCT 
and peripheral corneal thickness are high. Tono-Pen XL 
and iCare have recently been claimed to be better in mea-
suring IOP in edematous corneas. Therefore, they are suit-
able devices to evaluate IOP in newborns.[14]

We prospectively studied the changes in IOP and CCT 
in the first 24 hours of life in newborns in this study. We 
also aimed to understand whether there was a relation 
between the percentage changes in IOP and CCT.

MATERIAL AND METHODS

This study was conducted in accordance with ethical 
standards stated in the 1964 Declaration of Helsinki. The 
study was approved by the ethics board committee of the 
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hospital. All families were informed about the procedures, 
and informed consents were obtained.

In this prospective study, we evaluated IOP and CCT of all 
eyes of 32 newborns born by normal vaginal delivery. The 
data included the IOP and CCT measurements taken at 
fifth minute just after the delivery and 24th hour of the first 
day of the postpartum period. Infants’ weights, heights, 
gender, APGAR (appearance, pulse, grimace, respiration) 
scores, and gestational ages were also obtained. Infants 
weighing higher than 2500 g, APGAR score higher than 8, 
and gestational age higher than 38 weeks were included 
in the study. Newborns with ocular abnormalities such as 
anterior segment abnormalities, lens opacities, retinopa-
thy and optic disc abnormalities, and systemic syndromes 
were excluded from the study. Infants with forceps deliv-
ery and traumas to ocular structures were also excluded.

The ophthalmic examination and measurements were 
performed by the same ophthalmologist. The measure-
ments were done with the infants in supine position, and 
lid speculum was not used. As a topical anesthetic, drop 
of 0.5% proparacaine hydrochloride was applied. The IOP 
measurements were done by using Tono-Pen XL (Re-
ichert, Inc., Depew, NY). The CCT evaluations were per-
formed by ultrasonic pachymetry (Compact Touch 3-in-1 
Ultrasound system; Cedex, France). The readings were 
taken three times, and the average of the measurements 
was noted.

A statistical analysis of the study was carried out using 
the SPSS 20.0 package for Macintosh. Definitive statistics 
of categorical variables were explained by frequency and 
percentages, while the definitive statistics of continuous 
variables were explained by mean, standard deviation, me-
dian, minimum, and maximum. The normal distribution of 
continuous variables was defined with the Shapiro–Wilk 
test. To compare variables that display normal distribu-
tion and non-normal distribution, the independent sample 
t test and the Mann–Whitney U test, respectively, were 
employed. Correlations between the continuous variables 
were examined with Pearson correlation analysis. For ev-
ery analysis in the study, p levels below 0.05 were regarded 
statistically significant.

RESULTS

A total of 32 vaginally delivered newborns (14 males [44%] 
and 18 females [56%]) were included in this study. The 
mean gestational age of infants at birth was 39.4±0.98 
weeks, and it varied between 38 and 41 weeks. The mean 
birth weight of infants was 3504±349 g (range: 2890–4450 
g). Table 1 summarizes the demographic and clinical char-
acteristics of the subjects.

None of the eyes had evidence of congenital glaucoma. 
The mean IOP value of the right eye at the 5th minute sig-
nificantly decreased from 18.67±3.28 mmHg (range 13.50–
26.50 mmHg) to 16.10±2.87 mmHg (range 11.30–22.70 
mmHg) at 24 hours postpartum (p<0.0001). The mean 
central corneal thickness of right eyes was measured as 

684.72±58.79 μm (range 584–813 μm) and 611.28±49.41 
μm (range 518–719 μm) at the 5th minute and 24th hour 
of the postpartum period, respectively (p<0.0001). No 
statistically significant difference was found between the 
IOP and CCT measurements between right and left eyes 
(Table 2).

No significant correlation was observed between the 
IOP at the 5th minute after delivery and infant weight 
(p=0.465, r=0.134), infant height (p=0.469, r=−0.134), ges-
tation week (p=0.656, r=−0.082), APGAR score (p=0.331, 
r=0.177), mother’s age (p=0.746, r=0.746), mother’s 
number of birth (p=0.489, r=−0.127), or CCT (p=0.544, 
r=0.111). In addition, no significant correlation was found 
between the changes of IOP and CCT (p=0.273, r=0.200).

DISCUSSION

In previous studies, IOP and CCT have been measured in 
newborns in different periods after delivery. In our study, 
we measured the changes IOP and CCT values after birth 
and after 24 hours of full-term in vaginally delivered new-
borns.

Glucocorticoids and catecholamines have high blood val-
ues in newborns. In previous studies, it was suggested that 
this is owing to increased physical and emotional stresses 
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Table 1. Demographic characteristics of the participants

  n % Mean±SD Median
     (Range)

Gender
 Male 14 44
 Female 18 56
Mother’s age (years)   28.47±4.98
Mother’s number of birth   1.91±0.89
APGAR score    9 (8–10)
Gestation week   39.4±0.98
Infant weight (g)   3504±349
Infant height (cm)   50.53±1.32

SD: Standard deviation.

Table 2. Infant measurements at 5th minute and 24th hour 

 5th minute 24th hour p*

 Mean±SD Mean±SD

IOP right (mmHg) 18.67±3.28 16.10±2.87 <0.0001
IOP left (mmHg) 18.59±3.21 16.24±2.59 <0.0001
P** 0.924 0.831
CCT right (μm) 684.72±58.79 611.28±49.41 <0.0001
CCT left (μm) 685.97±62.26 608.25±52.57 <0.0001
P** 0.934 0.813

*Paired samples t-test; **Independent samples t-test. IOP: Intraocular pres-
sure; CCT: Central corneal thickness; SD: Standard deviation.



during labor.[7,8] Rising glucocorticoid levels because of 
psychological stress lead to an increase in IOP in adults 
and animals.[11] The cause of increase in IOP may be the 
stresses during birth period.

In our study, the 5th minute mean IOP decreased signifi-
cantly after 24 hours from the delivery, and the mean IOP 
of the both eyes wasn’t significantly different. In a previous 
study, the effect of delivery types on IOP and CCT and the 
alterations in values after delivery have been reported by 
Ozkurt et al.[6] Similar to our results, they reported that 
IOP decreased at the 12th hour compared to 5th minute 
value. The fall in the IOP values in the newborns may be 
due to reduction of the effects of delivery stress associ-
ated with the plasma catecholamine levels.

On the other hand, CCT has been assessed in earlier 
studies in newborns. Rushood at al.[1] established that the 
mean CCT was 647±61 μm at 0–6 h after delivery and 
611±72 μm at 7–12 h after delivery. The mean values of 
this study were lower than those of ours. This can be ex-
plained by the fact that our measurement time is earlier.

Ozkurt at al.[6] have noticed a drop in CCT in newborns 
in the first hours after delivery. In our study, this drop 
was very significant in the 24th hour compared to the fifth 
minute after delivery. This reduction may be because of 
the development of corneal hydration control, evapora-
tion, and corneal remodeling in the postpartum period.[2–5] 
The corneal pump function in the fetal corneas is weak, 
so the liquid concentrates in the intracellular space. The 
activation of corneal pump system, which allows the liquid 
to exit into the extracellular space, increases in newborns’ 
corneas.[15] Also, protracted closed fetal eyes are possible 
reason for the thicker corneas in the first hours after de-
livery. Protracted closed fetal eyes and condensation of 
liquid in the intracellular space may result in the edema-
tous cornea and thicker cornea. In previous studies, one of 
the causes of the increased corneal pump system function 
was the catecholamine.[16,17] The corneal endothelial pump 
system may be activated by the high plasma catecholamine 
levels in newborns. As a result, CCT decreases over time.

Uva et al.[3] reported that IOP increased with CCT, and 
CCT decreased with increase in birth weight. However, 
in our study, IOP did not relate with infant weight, infant 
height, gestation week, APGAR score, mother’s age, or 
mother’s number of birth.

Especially, we did not use eyelid speculum to evaluate IOP 
in our study. Because Epley et al.[18] reported that use of 
eyelid speculum to measure IOP increased it on average by 
4 mmHg in children. 

Although the Goldmann Applanation Tonometer is the 
best device to evaluate IOP, Iester et al.[19] reported that no 
significant difference was found among the measurements 
taken with the Goldmann Tonometer and Tono-Pen. Also, 
Tono-Pen XL and iCare have currently been claimed to be 
better in measuring IOP in edematous corneas.[14] In addi-
tion, topical anesthesia is sufficient for IOP measurement 
by these instruments. Hence, Tono-pen and iCare are par-

ticularly useful in children both in first visit and in follow-
up visits. Consequently, Tono-Pen seems to be a suitable 
device to evaluate IOP in newborns because of topical 
anesthesia and its easy handing at lie-down position. 

In conclusion, we found that the mean IOP and CCT de-
creased significantly between the 5th minute after delivery 
and the 24th hour of the life. Birth stress and hormonal fac-
tors are very effective in the alterations in IOP and CCT 
in newborns in the first days. Our study reports that there 
was no correlation between IOP and CCT, infant weight, 
infant height, gestation week, APGAR score, mother’s age, 
and mother’s number of birth. The relatively small number 
of cases is the shortcoming of this study, and it will be 
useful to examine this relationship again with more cases. 
Nevertheless, we think that there may be other ocular 
and systemic factors that affect the change in the IOP in 
newborns. Further studies are required to investigate the 
changes and their causes in IOP and CCT in newborns.
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Amaç: Matür yenidoğanlarda doğumdan sonraki ilk 24 saatte göz içi basıncı (GİB) ve santral korneal kalınlıktaki (SKK) değişimi, bu değişimin 
sebeplerini ve GİB ile SKK arasındaki ilişkiyi araştırmak.

Gereç ve Yöntem: Göz içi basıncı Tono-Pen XL ile,SKK ise taşınabilir ultrasonografik pakimetri ile ölçüldü. İleriye dönük olarak yaptığımız 
bu çalışmada vajinal doğum sonrası 32 yenidoğanın 32 sağ ve sol gözünün GİB ve SKK’sını ölçtük ve verilerini kaydettik. Göz içi basıncı ve SKK 
değerleri doğum sonrası beşinci dakikada ve 24. saatte alındı. Yeni doğanların kiloları, boyları, cinsiyetleri, APGAR (Appaerance, Pulse, Grimace, 
Respiration) skorları ve doğum haftaları kaydedildi. Ağırlığı ≤2500, APGAR skoru ≤8, doğum haftası ≤38 olgular çalışmaya dahil edildi. Korneal 
ve iris gibi oküler anomalileri, konjenital katarakt, retinopati ve glokomatöz optik disk değişiklikleri (C/D>0.4) olanlar çalışma dışı bırakıldı.

Bulgular: Sağ gözlerin ortalama GİB değerleri doğum sonrası beşinci dakikada 18.67±3.28 mmHg’dan 24. saatte 16.10±2.87 mmHg’a, SKK 
değerleri beşinci dakikada 684.72±58.79 µm’den 24. saatte 611.28±49.41 µm’e anlamlı olarak düşüş gösterdi (p<0.0001). Sağ sol göz arasında 
ortalama GİB ve SKK değerlerinde anlamlı fark bulunamadı. Göz içi basıncı ve SKK değerleri, yeni doğanın kilosu, boyu, doğum haftası, AP-
GAR skoru, annenin yaşı arasında korelasyon bulunamadı.

Sonuç: Doğum sonrası beşinci dakikada ve 24. saatte ölçülen ortalama GİB ve SKK değerleri arasında anlamlı bir düşüş kaydettik. Yenido-
ğanlarda GİB ve SKK değerlerinde değişim ve bunun sebeplerini araştıran daha çok çalışmaya ihtiyaç vardır.

Anahtar Sözcükler: Erken evre akciğer kanseri; küçük hücre dışı akciğer kanseri; stereotactic radyoterapi.

Matür Yenidoğanlarda Doğumdan Sonraki İlk 24 Saatte Göz İçi Basıncı ve
Santral Korneal Kalınlık Değerlerinin Değişimi
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