
O R I G I N A L  R E S E A R C H

Effects of Cyclopentolate Hydrochloride Dosage 
on Anterior Segment Parameters in Young Adults 
(Measured with Pentacam)

This article was published in the following Dove Press journal: 
Clinical Ophthalmology

Waleed M Alghamdi 
Saif H Alrasheed 
Vishakh Nair 
Muhammed S Alluwimi

Department of Optometry, College of 
Applied Medical Sciences, Qassim 
University, Buraydah, Saudi Arabia 

Purpose: To assess the effects of 0.5% and 1% cyclopentolate on the main parameters of the 
anterior segment (central corneal thickness (CCT), anterior chamber angle (ACA), depth (ACD) 
and volume (ACV)) in low/moderate myopia and hyperopia along with the effect on IOP.
Patients and Methods: Both eyes of 30 subjects (15 myopic and 15 hyperopic) with mean 
age±standard deviation of 21.4±3.6 years were enrolled. Each participant was administered two 
drops of cyclopentolate 1% in the right eye and two drops of cyclopentolate 0.5% in the left eye, 
15 minutes apart. All participants underwent intraocular pressure (IOP) measurement using 
noncontact tonometry, and anterior chamber parameter measurement using Pentacam.
Results: Following the use of 0.5% and 1% cyclopentolate among the hyperopic group, there 
was a statistically significant increase in ACD for 1% (pre 2.762±0.28 mm and post 2.89 
±0.25 mm) and 0.5% (pre 2.71±0.28 and post 2.86±0.27 mm) and ACV for 1% (pre 141.40 
±20.59 mm3 and post 154.35±19.69 mm3) and 0.5% (pre 137.40±20.48 mm3 and post 152.93 
±20.50 mm3). In contrast, ACA decreased with both doses 1% and 0.5%, but was not 
statistically significant (p for both >0.05%). With 0.5% and 1% cyclopentolate among the 
myopia group, there was a significant increase in ACD following cyclopentolate 1% (pre 3.18 
±0.22 mm and post 3.25±0.21 mm) and 0.5% (pre 3.200±0.22 mm and post 3.26±0.05 mm), 
p˂0.05. The ACV was significantly increased following 1% cyclopentolate, p˂0.001. The 
ACA showed a statistically significant decrease following cyclopentolate 1%, P=0.01, but not 
a significant decrease after cyclopentolate 0.5%, P=0.170. There was a significant increase in 
the IOP after 1%, p˂0.001, while a decrease with 0.5%, p=0.008.
Conclusion: A topical dosage of cyclopentolate 1% showed significant changes in ACA and 
ACV among the hyperopia and myopic groups compared to 0.5%. Therefore, it is important to 
consider the use of a 0.5% cyclopentolate dosage to minimize changes to anterior chamber 
parameters.
Keywords: cycloplegic, anterior chamber angle, anterior chamber volume depth, central 
corneal thickness

Introduction
Cycloplegic agents have become essential diagnostic and therapeutic components 
for ocular examination. The uses of cycloplegic agents include, but are not limited 
to, fundus examination, anterior segment assessment, refraction, and diagnosis and 
treatment of amblyopia using pharmacological penalization.1,2 Evaluation of ante-
rior segment structures has become crucial for the planning of cataract and refrac-
tive surgery, diagnosing and treating glaucoma and assessing corneal health.3–5 Full 
assessment of the anterior segment is important for diagnosing and monitoring 
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patients with glaucoma, performing corneal refractive sur-
gery, intraocular lens (IOL) calculation, and the lens posi-
tion in cataract surgery.2,6–8 Cyclopentolate is commonly 
used as a cycloplegic agent for the examination of chil-
dren, providing a one-hour cycloplegia similar to that from 
three days of atropine.9 Because cyclopentolate has rela-
tively short durations of action compared to other cyclo-
plegic agents such as atropine, it is widely used in clinical 
practice.2,10,11

The most commonly used concentrations of cyclopen-
tolate are 1% and 0.5%. Several studies demonstrated that 
1% cyclopentolate may cause an increase in the anterior 
chamber depth (ACD) and anterior chamber volume 
(ACV), but a decrease in the anterior chamber angle 
(ACA).2,6,12–14 These changes pose a risk to the patient’s 
eye, as the assessment of anterior segment structure has 
become critical for planning for refractive surgery, cataract 
surgery, diagnosing and treating glaucoma and assessing 
corneal health.3,4,15 Meanwhile, use of the 1% and 0.5% 
cyclopentolate concentrations showed no significant differ-
ences regarding the residual accommodation.16 However, 
to the best of our knowledge, there is no clinical guideline 
that specifies when to use 0.5% or 1.0% cyclopentolate for 
determining changes in the anterior chamber parameters. 
The differences in effect between the use of 1% cyclopen-
tolate as compared to 0.5% cyclopentolate on anterior 
segment parameters have not previously been evaluated.

Because effects could be observed on the anterior seg-
ment parameters after the administration of the cyclopen-
tolate agents, changes to the intraocular pressure (IOP) 
measurements are expected. Although cyclopentolate 
agents do not cause as much pupil dilation as other 
mydriatic agents do, several studies indicated that the use 
of 1% cyclopentolate agents might lead to little increase in 
the IOP.17,18 However, the effect of 0.5% cyclopentolate 
has not been addressed. It is not clear whether or not there 
would be an increase in the IOP measurements when 0.5% 
cyclopentolate is administrated. The knowledge regarding 
this concern is warranted to build a framework for clin-
icians who use cyclopentolate agents in order to perform 
convenient diagnostic examination.

This study aimed to assess differences in changes in 
the anterior chamber parameters when using 1% and 0.5% 
cyclopentolate hydrochloride instillation. These para-
meters include ACD, ACV and ACA width. In addition, 
we will assess the changes with these concentrations on 
central corneal thickness (CCT), pupil size and intraocular 
pressure (IOP) among hyperopic and myopic participants.

Patients and Methods
Study Design
This was a cross-sectional study, conducted among staff 
members and college students in Qassim University. The 
study included 60 eyes of 15 hyperopic and 15 myopic 
males aged 18–25 years, mean and standard deviation of 
21.4±3.6 years.

Inclusion Criteria
Subjects aged 18–25 years, hypermetropic from +0.50 to 
+3.50 DS and myopic from −0.50 to −3.50 DS with 
astigmatism no more than −0.75 D. Participants had to 
have 18 mmHg or less for the IOP measurements.

Exclusion Criteria
Participants with ocular disease such as corneal pathology, 
glaucoma, uveitis and posterior segment pathology were 
excluded. Another exclusion criterion was previous eye 
surgery or eye trauma, and posterior segment pathology 
was excluded. Also, participants who were currently under 
topical or systemic medications, those with systemic dis-
eases and those using contact lens for more than one year.

Ethical Considerations
Ethical permission for the performance of the study was 
obtained from the biomedical Ethics Committee at Qassim 
University (ref: 19–07-04). The study was conducted 
according to the Declaration of Helsinki guidelines. The 
goals and study protocol were explained to the participants 
and informed consent was obtained from all the partici-
pants, to facilitate a better understanding of the procedures 
and conditions of involvement in the study. The partici-
pants are participating in a voluntary way. They can with-
draw from the study at any time without giving any 
reason. All forms and data sheets were shredded as soon 
as they were entered into the database system for analysis.

Data Collection Procedures
During data gathering processes, the subjects were 
requested to sign informed consents. Then, participants 
underwent a refractive error assessment using the Topcon 
KR8900 autorefractometer (Topcon Co., Tokyo, Japan), 
and an average of three IOP measurements which were 
taken using Pulsair Intellipuff (Keeler-Malvern, UK) non-
contact tonometry. Anterior chamber parameter measure-
ment included anterior chamber depth (ACD), anterior 
chamber volume (ACV), anterior chamber angle (ACA) 
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width, central corneal thickness (CCT), front and back 
keratometry readings and pupil diameter using Pentacam 
(Oculus, Wetzlar, Germany), and the average of the three 
measurements was used as the final value for all para-
meters. Each participant was administered two drops of 
cyclopentolate 1% in the right eye and two drops of 
cyclopentolate 0.5% (Cyclogel; Alcon Laboratories, Fort 
Worth, TX, USA) in the left eye separated by 15 minutes 
apart, and after 30 minutes the above-mentioned measure-
ments were repeated. All measurements were taken 
between 10 AM and 2 PM in identical lighting conditions. 
Malvern, UK

Data Analysis
Statistical analysis was performed with SPSS for Windows 
Version 21.0 (SPPS Inc., Chicago, IL, USA). All data were 
reported as averages±standard deviations (SD). A paired 
t-test was used to compare variables between the pre- and 
post-cycloplegia conditions. A value of p<0.05 was con-
sidered statistically significant.

Results
Demographic Characteristics of 
Participants
The study included 60 eyes of 15 hyperopic and 15 myo-
pic subjects, all of them male, and their age ranged from 
18 to 25 years with a mean±SD of 21.4±3.6 years. The 
difference between the mean ages of hyperopic and myo-
pic subjects was not statistically significant (p=0.84).

The Effects of Cyclopentolate 0.5% and 
1% Dosage on Anterior Segment 
Parameters Among the Hyperopic Group
The mean ACA measurement for the hyperopic group 
decreased following cyclopentolate in both dosages but 
the difference was not statistically significant for either 
cyclopentolate 1% (p=0.156) or cyclopentolate 0.5% 
(p=0.378) as shown in Table 1 and Figures 1 and 2. The 
mean ACD measurement increased following cyclopento-
late 1% (pre 2.762±0.28 mm and post 2.89±0.25 mm) and 
the difference was statistically significant, P˂0.001 
(Figure 3). On the other hand, the mean ACD measure-
ment increased after cyclopentolate 0.5% (pre 2.71±0.28 
mm and post 2.86±0.27 mm) and the mean difference was 
statistically significant, P˂0.001 (Figure 4).

The mean ACV measurement was significantly 
increased after using both dosages of cyclopentolate, 

P˂0.001, as shown in Figures 5 and 6. The mean CCT 
measurement was increased following cyclopentolate 1% 
(pre 568.93±31.15 μ and post 571.13±30.79 μ), the mean 
difference of which was statistically not significant, 
P=0.096. However, the mean CCT measurement remained 
the same before and after using cyclopentolate 0.5%, the 
mean difference of which was statistically not significant, 
P=0.864.

The mean IOP measurement of the hyperopic group was 
significantly increased following cyclopentolate 1% (pre 
13.25±1.77 mmHg and post 15.13±2.49 mmHg), which 
was statistically significant, P˂0.005. However, the mean 
IOP measurement increased after cyclopentolate 0.5% (pre 
14.05±2.03 mmHg and post 14.74±1.84 mmHg), which was 
statistically not significant, P=0.05. With regard to the mean 
change of refractive error, both dosages of cyclopentolate 
significantly increased in hyperopia which was statistically 
significant (1% cyclopentolate P˂0.001 and 0.5% cyclo-
pentolate p=0.002). The mean pupil size measurement was 
significantly increased following both cyclopentolate 
dosages, which was statistically significant, P˂0.001, as 
shown in Table 1.

The Effects of Cyclopentolate 0.5% and 
1% Dosage on Anterior Segment 
Parameters Among the Myopic Group
The mean ACA measurement for the myopic group 
decreased following cyclopentolate 1% (pre 40.82±1.90° 
and post 38.80±2.65°), and the mean difference was sta-
tistically significant. P=0.001 (Figure 1). However, the 
mean of ACA measurement following 0.5% cyclopento-
late decreased (pre 39.78±2.08° and post 38.25±3.60°), 
and the mean difference was not statistically significant, 
P=0.170 (Figure 2). For the mean ACD measurement, 
there was a significant increase following cyclopentolate 
in both dosages, and the mean difference was statistically 
significant in both 1% cyclopentolate (p=0.001) and 0.5% 
cyclopentolate (p=0.003) as shown in Table 2.

The mean ACV measurement of the myopic group 
showed a significant increment (P˂0.01) following 1% 
cyclopentolate (pre 201.60±23.52 mm3 and post 209.60 
±20.58 mm3) (Figure 5). However, the mean ACV 
measurement increased, but not significantly 
(P=0.217), after 0.5% cyclopentolate (pre 197.5 
±14.20 mm3 and post 201.1±13.27 mm3). The mean 
CCT measurement was decreased following 1% cyclo-
pentolate (pre 553.93±29.25 μ and post 549.5 

Dovepress                                                                                                                                                       Alghamdi et al

Clinical Ophthalmology 2021:15                                                                                             submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
893

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


±29.33 μ), and the mean difference was statistically 
significant, P˂0.001. In contrast, the mean CCT mea-
surement showed a slight increase after cyclopentolate 
0.5% (pre 550.0±26.71 μ and post 551.2±26.52 μ), and 
the mean difference was not statistically significant, 
P=0.051, as shown in Table 2.

The mean IOP measurement of the myopic group 
showed a significant increase (P˂0.001) following 1% 
cyclopentolate (pre 14.74±2.51 mmHg and post 15.97 
±2.28 mmHg). However, the mean IOP measurement 
slightly decreased (P=0.110) after 0.5% cyclopentolate 
(pre 13.92±1.38 mmHg and post 13.55±1.66 mmHg). 
Regarding the mean change in the refractive error for both 
dosages of cyclopentolate, there was a significant decrease 
(P˂0.001) in myopia. The mean pupil size measurements of 
the myopic group significantly increased (P˂0.001) follow-
ing both dosages of cyclopentolate, as shown in Table 2.

Discussion
Cyclopentolate agents have been clinically used to routi-
nely assess ocular health. However, the impact of 

concentrations that are commonly used, 1% and 0.5%, 
on anterior segment parameters and IOP relative to 
refractive error is still unclear. This study therefore 
attempted to provide a better understanding of the impact 
of cyclopentolate hydrochloride 1% and 0.5% on anterior 
chamber depth (ACD), anterior chamber volume (ACV), 
anterior chamber angle (ACA), central corneal thickness 
(CCT) and intraocular pressure (IOP). We found that, in 
myopic eyes, 0.5% cyclopentolate had less effect than 1% 
on ACV and IOP measurements, whereas little differ-
ences were found in the other parameters between the 
two concentrations. For the hypermetropic eyes, 0.5% 
had less effect than 1% only on the IOP measurements, 
whereas little differences were found in the other para-
meters between the two concentrations. However, over-
all, looking at some changes (pre–post values), they are 
mostly very small which does not look to have any 
clinical importance or impact.

The results of this study among the hypermetropic 
group showed significant changes in the measurements 
before and after the administration of 1% cyclopentolate 

Table 1 Parameter Change and p-value Between 0.5% and 1% Cyclopentolate of the Hyperopic Group

Cyclopentolate 1% Cyclopentolate 0.5%

Parameter Pre Post 95% CI P Pre Post 95% CI P

Anterior chamber angle 36.20±2.62 34.82±2.85 −0.63, 3.38 0.156 34.80±6.01 33.90±7.17 −1.21, 2.99 0.378

Anterior chamber depth* 2.76±0.28 2.89±0.25 −0.18, –0.08 0.000* 2.71±0.28 2.86±0.27 −0.21, –0.08 0.000
Anterior chamber volume 141.40±20.6 154.35±19.7 −18.85, –7.41 0.000 137.40±20.5 152.93±20.5 −20.6, –10.5 0.000

Central corneal thickness 568.93±31.2 571.13±30.8 −4.84, 0.44 0.096 568.13±34.0 568.5±31.5 −4.44, 3.77 0.864
Intraocular pressure 13.25±1.77 15.13±2.49 −3.09, –0.67 0.005 14.05±2.03 14.74±1.84 −1.36, 0.01 0.054

Refractive error +2.36±2.23 +3.18±2.36 −1.09, –0.54 <0.001 2.40±2.23 3.20±2.76 −1.27, –0.34 0.002

Pupil diameter 2.75±0.34 4.42±1.23 −2.33, –1.02 <0.001 2.78±0.35 4.12±0.99 −1.90, –0.78 <0.001

Note: *P values for differences in the anterior chamber depth before and after the administration of 1% cyclopentolate in the hypermetropic group.

Figure 1 The anterior chamber angle (ACA) measurements (Y-axis) before and 
after the administration of 1% cyclopentolate, in both the myopic and hyperopic 
groups. It can be observed the slight differences in the measurements in each group 
before and after the administration of 1% cyclopentolate (p>0.05).

Figure 2 The anterior chamber angle (ACA) measurements (Y-axis) before and 
after the administration of 0.5% cyclopentolate, in both the myopic and hyperopic 
groups. It can be observed the slight differences in the measurements in each group 
before and after the administration of 0.5% cyclopentolate (p>0.05).
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in all anterior segment parameters, except ACA and cen-
tral corneal thickness measurements (Table 1). On the 
other hand, there were significant changes in the measure-
ments before and after the administration of 0.5% cyclo-
pentolate in all anterior segment parameters, except ACA, 
CCT and IOP measurements. In the myopic group, there 

were significant changes in the measurements before and 
after the administration of 1% cyclopentolate for all ante-
rior segment parameters (Table 2). For 0.5% cyclopento-
late, there were significant changes before and after the 
administration of the drop in all parameters, except ACV, 
CCT and IOP. These results indicate that both concentra-
tions may make significant changes before and after mea-
surements of the anterior segment parameters. However, 
0.5% cyclopentolate may be preferred for use in order to 
reduce the effect of the cycloplegia on the IOP measure-
ment in the myopic group.

In this study, we found that, in the hypermetropia and 
myopia groups, ACA had the only reduction in the mea-
surements among the anterior segment parameters after we 
administered 1% cyclopentolate (Figures 1 and 2). This is 
consistent with a prior study that showed a significant 
decrease in the ACA after the administration of 1% 
cyclopentolate.2,19,20 Other studies showed a significant 
increase in the ACA measurements.7,12,21 However, these 
studies were conducted in children where there might have 
been anatomical changes and may explain the difference in 
the result that we found. For the rest of the anterior seg-
ment parameters, we found similar results found by the 
previously mentioned studies.

We noticed that there was a significant decrease in the CCT 
measurements after 1% instillations in the myopic group 
(Table 2). This is inconsistent with the results reported by 
several studies where they found an increase in the CCT 
after the administration of 1% cyclopentolate.2,9 The authors 
attribute this difference in CCT to the fact the previous studies 
were conducted in healthy young children where there could 
have been anatomical changes and may explain the difference 
in the result. However, the current study was done in myopic 

Figure 3 The anterior chamber depth (ACD) measurements (Y-axis) before and 
after the administration of 1% cyclopentolate, in both the myopic and hyperopic 
groups. There were significant differences in the measurements in each group 
before and after the administration of 1% cyclopentolate (p<0.05).

Figure 4 The anterior chamber depth (ACD) measurements (Y-axis) before and 
after the administration of 0.5% cyclopentolate, in both the myopic and hyperopic 
groups. There were significant differences in the measurements in each group 
before and after the administration of 0.5% cyclopentolate (p<0.05).

Figure 5 The anterior chamber volume (ACV) measurements, represented on the 
Y-axis, before and after the administration of 1% cyclopentolate, in both the myopic 
and hyperopic groups. There were significant differences in the measurements in 
each group before and after the administration of 1% cyclopentolate (p<0.05).

Figure 6 The anterior chamber volume (ACV) measurements, represented on the 
Y-axis, before and after the administration of 0.5% cyclopentolate, in both the 
myopic and hyperopic groups. There were significant differences in the measure-
ments before and after the administration of 0.5% cyclopentolate in the hyperme-
tropic group (p<0.05), while there was no significant difference in the myopic group 
(p>0.05).
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adults. This issue is crucial because a change in the CCT 
affects the IOP measurements. Thick CCT is not a risk factor 
for increasing IOP, but thick CCT causes falsely high IOP 
measurement. In this study, we observed an increment in the 
IOP after the administration of 1% and 0.5% cyclopentolate in 
both the hyperopic and myopic groups. This is consistent with 
the previous reports that demonstrated an increment in the IOP 
with the use of 1% cyclopentolate.17,22 However, the applica-
tion of 0.5% cyclopentolate did not cause a significant incre-
ment in the IOP, in both the hypermetropic and myopic 
groups.

Another effect of cyclopentolate drops may include 
changes in the refractive error. It can be observed that 
there were significant changes in the current study after 
the administration of 1% and 0.5% cyclopentolate in both 
the hypermetropic and myopic groups (Tables 1 and 2). 
Other studies8,20 reported a significant change in corneal 
curvature after installation of cycloplegia. The change in 
corneal curvature is due to paralysis of the ciliary muscle 
following cycloplegia, therefore, reducing its force on the 
sclera spur and resulting in corneal flattening.8 Although 
the change in refractive error could be a result of an 
alteration in the corneal curvature, it is more likely a result 
of the change in the lens position. The cycloplegic drug is 
known to induce backward lens iris diaphragm movement, 
and thus, subsequently increase ACD. Morton et al23 

recommended the use of 0.5% cyclopentolate in young 
myopic patients, which led to accurate determination of 
refractive error without the effect of an accommodation 
system. In this study, we found a significant reduction in 
myopia after the administration of 0.5% cyclopentolate.

This study has several limitations. First, the sample 
size was small, so the results of this study are not robust 
to guide clinicians on which concentration should be 
used. Further studies with larger sample size are 

warranted in order to potentially guide clinicians to the 
better use of cyclopentolate. Another limitation is related 
to the fact that this study was only conducted among male 
participants. Future studies may be needed to assess if 
there would an effect of gender on the measurement after 
the administration of cyclopentolate. ACA and IOP in 
this study were not measured by the standard methods. 
Moreover, the current study did not categorize the degree 
of the refractive error and the size of eyes as referred to 
the axial length, for example. It might be worthwhile for 
the future study to look at the difference between mild, 
moderate and severe refractive errors, in terms of the 
effect of cyclopentolate. It would be of interest to com-
pare other cycloplegic agents to cyclopentolate in order 
to strengthen the knowledge regarding the clinical use of 
cyclopentolate.

Conclusion
A topical dosage of 1% cyclopentolate showed signifi-
cant changes in most parameters of the anterior seg-
ment in addition to the IOP among the myopic and 
hypermetropic groups. We found that 0.5% cyclopen-
tolate may have less effect on the anterior segment 
parameters and IOP measurements. Further research is 
warranted in order to potentially investigate the clinical 
use of 0.5% cyclopentolate, as compared to 1% cyclo-
pentolate and other cycloplegic agents. This can be 
accomplished by analyzing the effect of the 0.5% 
cyclopentolate on the anterior segment parameters and 
IOP measurements.
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