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ORIGINAL ARTICLE

Purpose: The objectives of the study were to determine whether different light conditions influence anterior segment pa-
rameters of healthy subjects as measured with Pentacam. 
Methods: Anterior segment parameters of 50 healthy subjects were measured with Pentacam under dim light condition 
and room light condition. Paired t test was used to compare measurements under different light conditions.
Results: Mean age in the study group was 31.7±8.5 (range; 22–43) years. Measurements between 2 sessions were signifi-
cantly different for the parameters of anterior chamber depth, anterior chamber volume (ACV), and pupilla diameter 
(p<0.05). 
Conclusion: Taking Pentacam Scheimpflug measurements in room light causes a significant increase in anterior chamber 
angle and decrease in ACV as well as pupilla diameter in healthy subjects. When using Pentacam, the effect of light condition 
on these parameters should be considered and all measurements should be obtained under standard dim light conditions 
as suggested by the manufacturer.
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The assessment of anterior segment parameters is an 
important issue when planning ocular refractive and 

cataract surgery, diagnosing and treating glaucoma, and 
assessing corneal health.[1–3] Anterior segment imaging 
technologies, including Pentacam rotating Scheimpflug 
camera (Oculus Optikgeräte GmbH, Wetzlar, Germany), 
promise quantitative and qualitative imaging of cornea, 
anterior chamber, and iridocorneal angle for clinical prac-
tice and research settings.[1,4,5]

Reliable anterior segment measurements are important 
for screening and follow-up of the subjects. Obtaining ac-
curate measurements with Pentacam depends on many 
properties, including the compliance of the subject, ex-
perience of the examiner, and environmental conditions 
such as room light. Although the manufacturer’s guideline 
suggests taking measurements in a dim light condition, in 
some clinics, this issue might be underestimated. For re-
liable and consistent clinical results, it is important to de-

https://orcid.org/0000-0002-1526-950X
https://orcid.org/0000-0001-7927-0887
https://orcid.org/0000-0002-2494-0131


14 European Eye Research

termine how the room light condition influences anterior 
segment parameters. To the best of our knowledge, alter-
ations in anterior segment parameters, as measured with 
the Pentacam device under different light conditions, have 
not been reported previously in the literature. For this rea-
son, we aimed to explore the importance of the room light 
condition when taking Pentacam measurements in healthy 
individuals.

Materials and Methods 
This prospective study involved randomized 50 healthy 
adult subjects and was conducted in accordance with the 
tenets of Declaration of Helsinki. The study was approved 
by a local ethical committee (02-2019/07). All subjects 
signed informed consent before they were enrolled in the 
study.

The inclusion criteria were: A best-corrected visual acuity of 
10/10 (on the Snellen scale) for both eyes; a refractive error 
(in spherical equivalent) within ± 2.00 diopters. The exclu-
sion criteria were: Diseases that could affect measurements 
in either eye, such as corneal diseases, pterygium, and cat-
aracts; a history of contact lens use or prior ocular surgery.

The Pentacam device is based on a single rotating Scheimp-
flug camera (180°) that provides a 3-dimensional scan of 
the anterior segment of the eye. The Scheimpflug camera 
rotates around the optical axis of the eye and captures 25 
slit images of the anterior segment within 2 s. In this study, 
all measurements were obtained by the same observer 
who was skilled at using the Pentacam. All subjects were 
positioned using a headrest and instructed to fixate on an 
internal target on the center of the camera without blink-
ing during the scans. When using the Pentacam providing 
automatic measurements, only the scans with an examina-
tion quality specification of “OK” were retained for analysis; 

data from substandard scans were discarded, and the scans 
were repeated. Subjects were asked to blink once com-
pletely just before the scan was initiated to allow an opti-
cally smooth tear film to spread over the cornea. After each 
measurement, the subject was asked to sit back and the 
system was realigned for the next measurement. The first 
group measurements were taken under a dim light condi-
tion. The second group measurements were taken after the 
room light was turned on. Flat radius and steep radius (in 
mm) of anterior and posterior cornea, mean astigmatism, 
corneal volume (CV), anterior chamber volume (ACV), an-
terior chamber depth (ACD), anterior chamber angle (ACA), 
and pupilla diameter measurements that were provided by 
Pentacam system automatically were recorded. Measure-
ments were taken from both eyes; however, only the right 
eye of each subject was included for statistical analysis.

The paired t-test was used for data analysis after the Kolm-
ogorov–Smirnov test confirmed the normality of assump-
tion. P<0.05 was considered as statistically significant. A 
post-hoc power analysis was conducted to assess sufficien-
cy of the sample size.

Results
This study included 28 female and 22 male subjects with a 
mean age of 31.7±8.5 (range; 22–43) years. Table 1 shows 
data of analyzed parameters under dim light and room 
light conditions.

The mean ACA was 34.0±5.6° (range; 22.7°–49.0°) under 
dim light condition and 36.55±6.07° (range; 23.1°–53.6°) 
under room light condition (p=0.02). Mean ACV measure-
ment was 163.5±38.6 (range; 95–248) mm3 under dim light 
condition and 153.6±37.3 (range; 94–246) mm3 under 
room light condition (p<0.0001). The change in mean pu-
pilla diameter was also statistically significant with a mean 

Table 1. The measurements under dim light and room light conditions

 Dim light Mean±SD (95% CI) Room light Mean±SD (95% CI) p-value*

Rf-ant 7.94±0.27 (7.86–8.01) 7.93±0.27 (7.85–8.01) 0.20
Rs-ant 7.77±0.26 (7.70–7.85) 7.77±0.27 (7.70–7.85) 0.86
Rf-post 6.61±0.26 (6.54–6.69) 6.61±0.25 (6.54–6.68) 0.74
Rs-post 6.19±0.26 (6.11–6.27) 6.21±0.26 (6.13–6.28) 0.14
Mean astigmatism 0.42±0.14 (0.37–0.46) 0.39±0.14 (0.35–0.43) 0.16
Mean CV 60.0±3.94 (58.9–61.1) 60.2±3.83 (59.1–61.3) 0.22
Mean ACA 34.0±5.6 (32.4–35.6) 36.55±6.07 (35.8–37.3) 0.02
Mean ACD 2.93±0.37 (2.82–3.04) 2.93±0.37 (2.82–3.03) 0.76
Mean ACV 163.5±38.6 (160.3–166.7) 153.6±37.3 (148.1–159.1) <0.0001
Mean PD 3.46±0.66 (3.28–3.64) 3.10±0.58 (2.94–3.26) <0.0001

*Paired t-test. Rf-ant: Flat radius of anterior cornea; Rs-ant: Steep radius of anterior cornea; Rf-post: Flat radius of posterior cornea; Rs-post: Steep radius of posterior cornea; CV: 
Corneal volume; ACA: Anterior chamber volume; ACD: Anterior chamber depth; ACV: Anterior chamber volume; PD: Pupil diameter; SD: Standard deviation.
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of 3.46±0.66 (range; 2.17–5.01) and 3.10±0.58 mm (range; 
2.08–4.44) under dim light and room light conditions, re-
spectively (p<0.0001). Figure 1 demonstrates the changes 
in statistically significant parameters as box-plots under 
dim light and room light conditions.

No significant difference in flat or steep radius of anterior 
and posterior cornea, mean astigmatism, mean CV, and 
mean ACD measurements was found between dim light 
and room light conditions. The mean radius value of anteri-
or cornea was 7.94±0.27 (range; 7.31–8.42) mm under dim 
light condition and 7.93±0.27 (range; 7.29–8.43) mm under 
room light condition for flat radius (p=0.20) and 7.77±0.26 
(range; 7.21–8.24) mm under dim light condition and 
7.77±0.27 (range; 7.21–8.24) mm under room light condi-
tion for steep radius (p=0.86). The mean flat radius value 
of posterior cornea for dim light and room light conditions 
was 6.61±0.26 (range; 5.90–7.11) mm and 6.61±0.25 (range; 
5.97–7.09) mm, respectively (p=0.74). The mean steep ra-
dius value of posterior cornea was 6.19±0.26 (range; 5.40–
6.65) mm under dim light condition and 6.21±0.26 (range; 
5.40–6.70) mm under room light condition (p=0.14).

Mean astigmatism was 0.42±0.14 (range; 0.1–0.8) D under 
dim light condition and 0.39±0.14 (range; 0.1–0.7) D un-
der room light condition (p=0.16). Mean CV was 60.0±3.94 
(range; 54.1–73.3) mm3 under dim light condition and 
60.21±3.83 (range; 54.2–73.4) mm3 under room light con-
dition (p=0.22). Mean ACD was 2.93±0.37 (range; 2.25–
3.80) mm under dim light condition and 2.93±0.37 (range; 
2.17–3.79) mm under room light condition (p=0.76).

Considering the mean ACV in post-hoc analysis, the power 
for the sample size used was found to be 90%.

Discussion
Developments in imaging techniques allow the clinician 
to quantitatively calculate the anterior segment parame-

ters.[5,6] Among these devices, the Pentacam is a rotating 
Scheimpflug system that allows noninvasive assessment of 
the anterior chamber structures. In various studies, it has 
been reported that Pentacam provides repeatable and re-
liable measurements.[1,7] To take accurate measurements, 
the compliance of the subject, the experience of the ex-
aminer, and environmental properties, including the room 
light condition, are important. In different light conditions, 
the pupil reacts to the light that enters through pupilla. 
Therefore, in increased light conditions, the pupillary light 
reflex is activated. The pupillary light reflex is a reflex that 
controls the diameter of the pupil in response to the in-
tensity of light that falls on the retina, thereby assisting in 
adaptation of vision to various levels of lightness/darkness. 
The control of the diameter of the pupil is also under para-
sympathetic and sympathetic axons. In the current study, 
we sought to determine whether the different light condi-
tions modify anterior segment parameters of healthy sub-
jects.

The ACA, ACV, and ACD are important anterior segment 
parameters in ocular pharmacokinetics and primary an-
gle-closure glaucoma development.[8,9] In our study, the 
mean ACA, ACV, and pupilla diameter were significantly 
different between dim light and room light conditions; 
however, the ACD was not. It has been reported that the 
iris bowing is an important biometric parameter that de-
termines the ACA from dark to room light conditions.[10] 
The decrease in iris bowing from dim light to room light 
condition could contribute to the decreased narrowing of 
the angle due to the pupillary miosis in the room light. The 
probability of primary angle-closure glaucoma formation 
increases with smaller iridocorneal angle width values. For 
this reason, it is important to examine the angle under dim 
light, especially for evaluation of angle closure. The increas-
ing pupil diameter leads to higher ACV measurements.[11] 
When the pupil is dilated, iris volume also reduces, thus 

Fig. 1. The changes in statistically significant parameters as box - plots under dim light and room light conditions.

250 4.5

4.0

3.5

3.0

2.5

200

150

100

Dim light Dim light

Mean ACV Mean PD

Room light Room light

50 2.0

50

45

40

35

30

25

Dim light

Mean ACA

Room light

20



16 European Eye Research

creating space in the anterior chamber. Thus, decreased 
iris volume and increased pupilla diameter could influence 
the higher ACV measurements under dim light condition. 
Obtaining a correct ACD measurement is very important 
for precise biometric evaluation and phakic anterior cham-
ber intraocular lens implantation. We did not observe an 
effect of light condition on ACD measurements different 
from other studies that focused on influences of pharma-
cological dilatation on anterior segment parameters. With 
these agents, the increase in ACD is associated with the 
lens thickness decrease and the backward moving of the 
lens.[12–14]

In summary, to take Pentacam measurements under room 
light causes a significant increase in ACA and decrease in 
the ACV readings in healthy subjects. For this reason, to ob-
tain reliable and consistent results with Pentacam all mea-
surements should be obtained under standard dim light 
conditions as suggested by the manufacturer.
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