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ABSTRACT 
PURPOSE: To find the effect of cyclopentolate on corneal curvature of different refractive status 
 

METHOD: This prospective clinical study included 62 subjects.This study was carried out at Mayo Hospital, Lahore. Subjects were 
divided into three groups, emmetropes, myopes and hyperopes. The data was collected through, non-random convenient sampling 
technique, self-made questionnaire after taking patients’ consent. K-reading was measured before and after 45 minutes of instilling 
cyclopentolate eye drops. Data was entered and analysed by SPSS-21 software. Shapiro-Wilk test was applied for normality. Data 
was not normally distributed in any group. Wilcoxon signed rank test was applied for comparing pre- and post-cyclopentolate 
average K-reading. P value less than 0.05 considered as significant.  
RESULTS: A total of 62 subjects were used for this study(male: 30; females: 32) of mean age 7.87±2.45 years of males and 7.28±2.68 
years of females.The mean difference of average K-reading of emmetropes subjects before and after cyclopentolate were 0.02±0.08 
mm (p=0.82). In myopes, there was difference of 0.01±0.14 mm (p=0.80) Table2 and in hyperopes, the difference was of 0.03±0.2mm 
(p=0.56).  
CONCLUSION: In emmetropes, myopes and hyperopes there is no significant difference in corneal curvature before and after. 
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INTRODUCTION 
Refraction is defined as the change in path of 
light as it passes from one medium to another 
medium. This change in path of light is mainly 
due to change in speed of light in different 
mediums having different refractive index (n). 
The human eye’s refractive status depends on 
the balance of refractive components of eye and 
overall change of the eye size. Thus, the 
refractive error occurs due to imbalance between 
refractive ocular components and ocular 
structure. The major refractive components of 
eye are lens and cornea which is responsible of 
1/3 and 2/3 of total refractive power, 
respectively and ocular axial length (AL); 
elongation of AL leads towards myopic shift 
whereas, shortening of AL causes focusing of light 
behind the retina (hyperopia). Crystalline lens 
and cornea, thus, responsible of fine visual 
quality of human being.1,2 Corneal curvature and 
its thickness, anterior chamber depth (ACD) 
which is the distance from the corneal 

endothelium to the anterior surface of the 
crystalline lens, are major components for many 
ophthalmic procedures like cataract and 
refractive surgeries. Like crystalline thickness, 
corneal curvature also changes with age.3 
There are many instruments designed for the 
purpose of measuring corneal thickness, 
however, ultrasound (US) pachymetry is 
considered as standard technique for measuring 
central corneal thickness (CCT). Corneal thickness 
increases from centre to periphery. The 
peripheral thickness decreases with age which 
causes continuous change in corneal map. The 
thinnest part of cornea in healthy individuals is 
infero-temporally and the thickest part present 
supro-temporally. The radius of curvature of 
corneal central region is 7.8 mm.Several studies 
enlisted the effects of accommodation on corneal 
refractive power..4 The effect of accommodation 
on cornea is insignificant in phakic eye as 
compared to the effect on lens. However, the 
effect of pseudo-accommodation in pseudo-
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phakic eye which referred to the varying of pupil 
size and focusing depth, may have correlation 
with corneal accommodation.5,6 
For routine fundus examination and cycloplegic 
refraction (objective refraction) cycloplegic drops 
(mydriasis and cycloplegia) are used in eye clinics. 
Most common mydriasis drugs used in clinics to 
dilate pupil for eye examination are 
cyclopentolate and tropicamide. Cyclopentolate 
hydrochloride is one of a muscarinic antagonist. 
It is usually used for ocular dilation in the form of 
drops to prevent accommodation so the fundus 
view become wide and clear during ocular 
examination in eye clinics.7,8 Its beginning of 
action is quick, taking around sixty minutes to an 
hour and a half for cycloplegia and 270 minutes 
for mydriasis. Complete recuperation of 
accommodation normally takes 6 - 24 hours. 
Complete recuperation from mydriasis in certain 
people may take as long as a few days. During 
this time, patients may notice close objects and 
possibly distant objects to be blurred, depending 
on the patient's visual system.9 The side effects 
of cyclopentolate are like the side effects of other 
anticholinergic medications. Because of that, 
extra caution should be taken when prescribing 
cyclopentolate to patients who are already taking 
other anticholinergic drugs.10 
With the advancement in medical science, 
objective refraction becomes one of the hard-line 
topics of discussion. As uncorrected visual acuity 
is one of the main causes of blindness. It is 
necessary to evaluate the causes of uncorrected 
visual acuity. Cyclopentolate eye drops are used 
in objective refraction (retinoscopy). However, 
post-cyclopentolate ocular changes are 
important factors effecting refraction. That is one 
of the questions that have had inconsistent 
answers.11 
Ceyhun Arici and co-workers conducted a study 
to investigate the effects of topically applied 1% 
cyclopentolate hydrochloride on anterior 
segment parameters.12,13,14 
A possible ocular side effect is increase in 
pressure inside the eye, which is of concern when 
there is a predisposition toward or a presence of 

glaucoma. Other ocular side effects can include 
burning sensations, discomfort, photophobia, 
blurred vision, irritation, inflammation of the 
ocular mucous membranes and inflammation of 
the cornea.15 Non-ocular side effects can include 
neuropsychiatric symptoms like subtle 
concentration and memory problems, subtle 
decision-making problems, drowsiness, and more 
pronounced disorientation to time and place, 
confusion, disturbances of speech and 
movement, hyperactivity, restlessness, and 
seizures.16 

MATERIALS AND METHODS 
This prospective clinical study included 62 
subjects. This study was carried out at Mayo 
Hospital OPD and COAVS respectively. The 
patients with any ocular disease were excluded 
from this study and data was collected by self-
designated proforma after taking patients 
consent. K1, K2 reading was measured by using 
Keratometer Log MAR chart was for visual acuity 
of patient and analyzed by making graphs charts 
and tables. Data was entered by using SPSS-21. 
Shapiro-Wilk test was applied for normality. For 
comparing pre- and post-cyclopentolate K-
reading, related sample Wilcoxon signed rank 
test was used. p-value less than 0.05 was 
considered as significant. 

Duration of study 
3 months after approval of synopsis. 

Sample size 
62 individuals 

Study Design 
Prospective cross sectional study 

RESULTS 
This study includes 62 subjects having mean age 
of males and females’ subjects 7.87 ± 2.45 years 
and 7.28 ± 2.68 years, respectively. The mean K1, 
K2 and K of right eye of emmetropes before and 
after were 7.73 ± 0.36 mm and 7.74 ± 0.37 mm, 
7.62 ± 0.21 mm and 7.64 ± 0.19 mm, 7.67 ± 0.23 
mm and 7.69 ± 0.24 mm, respectively. Similarly, 
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the mean K1, K2 and K of left eye before and 
after were 7.52 ± 0.54 mm and 7.66 ± 0.22 mm, 
7.69 ± 0.18 mm and 7.83 ± 0.43 mm, 7.60 ± 0.32 
mm and 7.69 ± 0.18 mm, respectively. The 
average K-reading of emmetropes before and 
after cyclopentolate were 7.67 ± 0.23 mm and 
7.69 ± 0.24 mm. there was difference of -0.02 ± 
0.08 mm (0.389). The average K-reading of 
myopes before and after cyclopentolate were 
7.63 ± 0.27 mm and 7.64 ± 0.26 mm. there was 
difference of -0.01 ± 0.14 mm (0.681). The 
average K-reading of hyperopes before and after 
cyclopentolate were 7.78 ± 0.48 mm and 7.81 ± 
0.42 mm. there was difference of -0.03 ± 0.2 mm 
(0.70). Similarly, the average K-reading of left eye 
of emmetropes before and after cyclopentolate 
were 7.61 ± 0.31 mm and 7.69 ± 0.18 mm. there 
was difference of -0.091 ± 0.22 mm (0.009). The 
average K-reading of myopes before and after 
cyclopentolate were 7.56 ± 0.32 mm and 7.53 ± 
0.22 mm. there was difference of 0.027 ± 0.18 
mm. (0.629). The average K-reading of hyperopes 
before and after cyclopentolate was 7.57 ± 0.35 
mm and 7.45 ± 0.21 mm. There was difference of 
0.13 ± 0.29 mm (0.055)(Table 1). 

Table1: Result of pre-cyclopentolate and post-
cyclopentolate (n=40 in each subgroup). 

Group Sub-Group Minimum Maximum Mean Std. 
Deviation 

p 
value 

Emmet
ropic 

K before 
cyclopentolate 6.49 8.23 7.64 0.28 

0.82 K after 
cyclopentolate 7.35 8.24 7.69 0.21 

Myopia 

K before 
cyclopentolate 7.18 8.47 7.59 0.27 

0.80 K after 
cyclopentolate 7.19 8.3 7.59 0.24 

Hypero
pia 

K before 
cyclopentolate 7.21 8.86 7.68 0.43 

0.56 K after 
cyclopentolate 7.19 8.88 7.63 0.37 

DISCUSSION 
In previous studies conducted by Megwas et al. 
the corneal curvature of emmetropes was flatter 
after cycloplegia, but these changes were 
clinically negligible and statistically insignificant.2 
Some emmetropes do not show any changes at 
all even after 90 minutes. This scenario was also 
noticed in myopic and hyperopic subjects and 

was supported by Bagheri et al. in their study 
comprising of 201 myopes and 11 hyperopes. 
Bagheri found no significant changes in the 
anterior radius of corneal curvatures of myopes 
and hyperopes and reported no unidirectional 
movement of cycloplegic effects on subjects. This 
was also supported by Arici et al who found no 
significant difference in the keratometry 
measurements of the subjects involved in their 
study following cycloplegia. Also, in a related 
study, Hamed et al found no significant changes 
in anterior corneal curvature of normal people 
following cycloplegia.17 However, this is contrary 
to the results gotten from Saitoh et al who 
independently reported a significant change in 
corneal curvature following cycloplegia. The 
difference in results could be due to different 
accuracy of the instrument used in taking the 
readings of the corneal curvatures.18 
There was no refractive correction needed in 
emmetropes after cyclopentolate. The mean 
spherical equivalent measured after 
cyclopentolate in myopes and hyperopes of right 
and left eye were -3.03 ± 3.22 D and -3.74 ± 4.17 
D, 1.53 ± 1.15 D and 1.78 ± 1.15 D, respectively.  
Cheng et al. also found the mean keratometric 
values decreased (p=0.005). Whereas corneal 
astigmatism did not change significantly.19 
Bagheri et al found anterior corneal curvature 
change was not statistically significant (p=0.5).20 
This study reports random based on laterality. 
The right eye’s keratometry reading increases 
while in the left eye it decreased after instilling 
cyclopentolate except in case of emmetropes 
with significant change.13 

CONCLUSION 
In emmetropes, myopes and hyperopes there is 
no significant difference in corneal curvature 
before and after cyclopentolate which can be due 
low instrument’s reliability. 
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RECOMMENDATION 
It is recommended from this study that 
cyclopentolate has no significant effect on 
corneal radius of curvature in emmetropes, 
myopes and hyperopes. The results can be 
improved by comparing spherical equivalent pre- 
and post-cyclopentolate. That would give exact 
estimation in change of dioptric power pre- and 
post-cyclopentolate. This study includes only 
post-cyclopentolate retinoscopy reading. 
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