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Abstract

Introduction: Evaluation of anterior segment parameters is crucial in ophthalmic procedures such as
intraocular surgeries and contact lens fitting. However, the use of tropicamide in diabetic patients presents
challenges due to its potential impact on biometric measurements. This study aims to investigate and
compare the effects of 0.5% and 1% tropicamide on anterior segment parameters in diabetic patients.

Methods: This double-masked randomized clinical trial enrolled 98 patients with diabetes mellitus.
Participants were randomly assigned to receive either 0.5% or 1% tropicamide. Anterior segment parameters
were measured using Pentacam HR (Oculus Optikgerdte GmbH, Wetzlar, Germany) before and 30 minutes
after tropicamide administration. Parameters included anterior chamber depth (ACD), anterior chamber
volume (ACV), anterior chamber angle (ACA), keratometry, central corneal thickness (CCT), white-to-white
distance (WTW), and pupillary diameter (PD).

Results: Both concentrations of 0.5% and 1% tropicamide induced significant changes in anterior segment
parameters. There was a notable increase in PD (2.99 £ 0.62, 3.11 + 0.55, respectively, both P-values < 0.001),
ACD (both 0.10 # 0.05, both P-values < 0.001), ACV (16.69 + 9.56, 17.51 + 9.26, respectively, both P-values <
0.001), and WTW (0.06 £ 0.14, 0.03 + 0.30, respectively, both P-values < 0.001), along with a decrease in ACA
(-3.50 £ 10.65, -3.30 + 6.87, P-value < 0.001 and P-value=0.001, respectively), and CCT (-6.10 * 8.06, -6.39 =
9.97, respectively, both P-values < 0.001) post-dilation. However, no significant changes were observed in
keratometry (front Km (-0.03 + 0.19, -0.04 + 0.21, respectively), back Km (0.01 + 0.05, 0.004 + 0.05,
respectively), P-values> 0.05).

Conclusion: Both concentrations of tropicamide exhibited comparable effects on anterior segment
parameters in diabetic patients. These post-dilation changes should be considered for accurate intraocular
lens power calculation and decision-making for cataract, phakic intraocular lens, and refractive surgeries.

Categories: Ophthalmology
Keywords: anterior chamber depth, contact lens fitting, refractive surgeries, intraocular surgeries, biometric
measurements, tropicamide, pentacam, diabetes, cycloplegia, anterior segment

Introduction

In ophthalmic procedures, a detailed evaluation of the anterior segment holds immense importance,
particularly in intraocular procedures, refractive surgeries, and contact lens fitting [1-3]. The advent of
advanced optical coherence-based biometry devices has undoubtedly enhanced the precision of anterior
segment assessments. Nevertheless, despite the widespread integration of these technologies, other
technologies, such as the Pentacam HR rotating Scheimpflug camera (Oculus Optikgerdte GmbH, Wetzlar,
Germany), alongside less advanced biometry devices, persist in certain clinical settings [4].

A fundamental step in assessing diabetic patients involves a mandatory fundus examination. However, time
constraints in many clinics often lead to diabetic cases presenting themselves after self-administering pupil-
dilating eye drops, such as tropicamide, or sometimes in the waiting room before consulting with a
physician. This presents a significant challenge, particularly when patients are potential candidates for
refractive surgeries or contact lens fitting, as tropicamide-induced pupil dilation can substantially influence
biometric measurements. Consequently, many surgeons find it necessary to reschedule patients for separate
visits to conduct accurate biometry assessments, adding to the challenges faced by busy clinical practices
with limited resources.

While some studies have delved into the effects of cycloplegia on anterior segment parameters in healthy
individuals [5], there remains a notable scarcity of research, particularly addressing this issue in diabetic
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patients. This gap is salient due to the unique challenges posed by diabetes [6,7], including structural and
functional alterations in the anterior segment as well as diabetic autonomic neuropathy [8,9]. These factors
suggest that diabetic eyes may respond differently to topical cycloplegia when compared to their healthy
counterparts.

Accurate biometric measurements play a crucial role in guiding treatment decisions and reducing the
incidence of postoperative refractive surprises or complications, particularly in diabetic patients.
Understanding the influence of cycloplegia on anterior segment parameters is essential in this context. To
assess any dose dependency of potential changes in anterior segment parameters, considering the reduced
responsiveness to cycloplegics in diabetic patients, this study investigates the effects of two different
commercially available doses of tropicamide. It aims to bridge this gap by evaluating and comparing the
effects of either 0.5% or 1% tropicamide on anterior segment parameters using Pentacam HR.

Materials And Methods
Study design

This study adopts a double-masked randomized clinical trial design (ClinicalTrials.gov identifier (NCT
number): NCT04932213) and was conducted at the Ophthalmology Clinic of Kowsar Hospital, affiliated with
Semnan University of Medical Sciences, Semnan, Iran, from July 7, 2021, to November 7, 2021. The study
adhered to the principles outlined in the Declaration of Helsinki and received approval from the Institutional
Ethics Committee (IR.SEMUMS.REC.1400.018). Written informed consent was obtained from all

participants. The dataset associated with this research may be found at:
https://doi.org/10.7910/DVN/ODSLLZ

Participants

Patients aged 21 years and above with either type 1 or type 2 diabetes mellitus and any duration of diabetes
referred from the Diabetes Clinic of Kowsar Hospital were screened for eligibility. Exclusion criteria included
proliferative diabetic retinopathy, history of cataract surgery, severe nuclear and cortical cataracts,
glaucoma, elevated intraocular pressure, narrow angles, pregnancy, pterygium, corneal ectasia, history of
refractive surgery, corneal dystrophy, iris disorders, anisocoria, iris neovascularization, and use of miotics or
mydriatics.

Study procedure

Participants were randomized into two parallel groups using the randomized block method, with one eye of
each participant included in the study. Refraction and keratometry, visual acuity measurement, slit-lamp
biomicroscopy, and Pentacam imaging were performed initially, followed by intraocular pressure
measurement. In Group 1, patients received 0.5% tropicamide (one drop every five minutes for two doses),
while in Group 2, patients received 1% tropicamide (one drop every five minutes for two doses). Thirty
minutes later, all baseline examinations, along with dilated fundus examination, were repeated. A nurse
administered the tropicamide drops, and both the participants and the ophthalmologist conducting the
examinations were blinded to the concentration of tropicamide administered.

The Pentacam system utilizes a Scheimpflug camera to capture images while rotating 180 degrees, creating a
three-dimensional image of the anterior segment used for parameter measurements. The software version
utilized in this study was 1.22r09, and a single operator conducted all measurements. The automatic release
mode was employed to ensure consistency and reliability, and only scans labeled as "OK" by the Pentacam's
quality criteria were selected for analysis. Additionally, all examinations were performed between 10 a.m.
and 1 p.m. to minimize potential variations due to diurnal changes.

Outcome measures

The primary outcome measures included changes from baseline in anterior segment parameters, such as
front and back keratometry, central corneal thickness (CCT) at the pupil center, pupillary diameter (PD),
anterior chamber angle (ACA), anterior chamber depth (ACD), and anterior chamber volume (ACV). These
parameters were assessed using the Pentacam HR rotating Scheimpflug camera before and 30 minutes after
tropicamide administration under standard dim light conditions.

Statistical analysis

Statistical analyses were conducted using the IBM SPSS Statistics for Windows, Version 25 (Released 2017;
IBM Corp., Armonk, New York) software. Nominal and ordinal variables were analyzed using chi-square and
Fisher's exact test. Changes in anterior segment parameters after cycloplegia were evaluated using Wilcoxon
signed-rank test or paired-samples t-test, while parameters between groups were compared using Mann-
Whitney U or independent-samples t-tests. Statistical significance was defined as P-values less than 0.05.

Results
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Following the exclusion criteria, out of the initial 144 participants assessed for eligibility, 98 eyes of 98
patients were deemed eligible and enrolled in the study. The participants were randomly allocated, with 49
patients receiving 0.5% tropicamide and 49 patients receiving 1% tropicamide, and were analyzed for
primary outcome measures. The mean age of patients in the 0.5% tropicamide group was 56.22 = 8.91 years
(range: 29-72), while in the 1% tropicamide group, it was 53.37 + 12.06 years (range: 23-76), with no
significant difference observed (P = 0.19). Table ! presents the demographic and clinical characteristics of
the participants, showing no statistically significant differences in sex, duration of diabetes, or severity of
diabetic retinopathy between the groups (P > 0.05).

Variables Tropicamide 0.5% Tropicamide 1% P-value
Sex
Male 21 26 0.31*
Female 28 23

Eye laterality
Right 27 26 0.84*
Left 22 23

Type of diabetes
Type 1 1 4 0.36**
Type 2 48 45

Diabetes duration (years since diagnosis)
<10 37 33 0.37*
>10 12 16

Diabetic retinopathy

None 29 30
Mild NPDR 9 8 0.96*
Moderate NPDR 7 8
Severe NPDR 4 3
CSME 0 1 1.00**
Insulin dependence 12 11 0.81*

TABLE 1: The demographic and clinical characteristics of the participants.

*Chi-square test, **Fisher’s exact test.

NPDR: nonproliferative diabetic retinopathy; CSME: clinically significant macular edema.

Tables 2, 3 display the pre- and post-dilation values of front keratometry, back keratometry, CCT, and PD.
Pre- and post-dilation front and back keratometry did not show significant differences within both groups (P
>0.05).
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Variables

Front K1 (D)
Front K2 (D)
Front Km (D)
Back K1 (D)
Back K2 (D)
Back Km (D)
CCT (um)

PD (mm)

Pre-dilation

43.97 +1.30 (43.60, 44.35)
44.73 +1.28 (44.36, 45.10)
44.35 + 1.24 (43.99, 44.71)
-6.27 + 0.23 (-6.33, -6.20)
-6.55 + 0.25 (-6.62, -6.47)

-6.41 +0.23 (-6.47, 6.34)

557.92 + 34.96 (547.88, 567.96)

2.69 +0.54 (2.54, 2.84)

Post-dilation

43.93 + 1.29 (43.56, 44.31)
44.71 + 1.28 (44.34, 45.08)
44.32 + 1.24 (43.96, 44.68)
-6.25 + 0.22 (-6.32, -6.30)
-6.55 + 0.27 (-6.63, -6.48)

-6.39 + 0.23 (-6.46, -6.33)

551.82 + 32.55 (542.47, 561.17)

5.68 £ 0.77 (5.45, 5.90)

P-value*

0.12

0.49

0.30

0.20

0.40

0.13

<0.001

<0.001

TABLE 2: The mean of corneal parameters and pupillary diameter measured by Pentacam before

and after tropicamide 0.5% administration.

*Paired-samples t-test.

The mean values are presented as mean + standard deviation (95% confidence interval (Cl)).

K1: flat keratometry; K2: steep keratometry; Km: mean keratometry; D: diopters; CCT: central corneal thickness; PD: pupillary diameter.

Variables

Front K1 (D)
Front K2 (D)
Front Km (D)
Back K1 (D)
Back K2 (D)
Back Km (D)
CCT (um)

PD (mm)

Pre-dilation

43.64 + 1.48 (43.21, 44.06)
44.43 +1.53 (43.99, 44.87)
44.03 + 1.48 (43.60, 44.46)
-6.23 + 0.26 (-6.30, -6.15)
-6.50 + 0.28 (-6.58, -6.41)

-6.36 + 0.26 (-6.44, -6.29)

547.55 + 35.80 (537.26, 557.84)

2.85 + 0.56 (2.69, 3.01)

Post-dilation

43.59 + 1.51 (43.15, 44.02)
44.40 + 1.55 (43.95, 44.84)
43.99 + 1.51 (43.56, 44.42)
-6.22 £ 0.25 (-6.30, -6.15)
-6.51 + 0.28 (-6.59, -6.43)

-6.36 + 0.25 (-6.43, -6.29)

541.16 + 33.22 (531.62, 550.70)

5.96 + 0.66 (5.77, 6.14)

P-value*

0.12

0.25

0.18

0.77

0.051

0.57

<0.001

< 0.001

TABLE 3: The mean of corneal parameters and pupillary diameter measured by Pentacam before

and after tropicamide 1% administration.

*Paired-samples t-test.

The mean values are presented as mean + standard deviation (95% confidence interval (Cl)).

K1: flat keratometry; K2: steep keratometry; Km: mean keratometry; D: diopters; CCT: central corneal thickness; PD: pupillary diameter.
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However, the study showed a statistically significant decrease in the mean CCT following cycloplegia in both
groups (P < 0.001). The mean changes in front and back keratometry, CCT, and PD (Table 4) did not differ
significantly between the groups (P > 0.05).
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Variables

Front K1 (D)
Front K2 (D)
Front Km (D)
Back K1 (D)
Back K2 (D)
Back Km (D)
CCT (um)

PD (mm)

Tropicamide 0.5%

-0.04 £ 0.18 (-0.09, 0.01)
-0.02 £ 0.22 (-0.09, 0.04)
-0.03 £ 0.19 (-0.08, 0.03)
0.01 £ 0.07 (-0.01, 0.03)
-0.01 £ 0.07 (-0.03, 0.01)
0.01 +0.05 (-0.003, 0.02)
-6.10 + 8.06 (-8.42, -3.79)

2.99+0.62 (2.81, 3.16)

Tropicamide 1%

-0.05 £ 0.23 (-0.12, 0.01)
-0.04 £ 0.23 (-0.11, 0.03)
-0.04 £ 0.21 (-0.10, 0.02)
0.002 + 0.05 (-0.01, 0.02)
-0.01 + 0.05 (-0.03, 0.00)
0.004 + 0.05 (-0.01, 0.02)
-6.39 +9.97 (-9.25, 3.52)

3.11 £ 0.55 (2.95, 3.26)

P-value*

0.80

0.72

0.76

0.39

0.61

0.53

0.88

0.31

TABLE 4: The comparison of mean changes in corneal parameters and pupillary diameter

measured by Pentacam after tropicamide administration between the two groups.

*Independent-samples t-test.

The mean values are presented as mean + standard deviation (95% confidence interval (Cl)).

K1: flat keratometry; K2: steep keratometry; Km: mean keratometry; D: diopters; CCT: central corneal thickness; PD: pupillary diameter.
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Table 5 presents the mean + SD values of ACA, ACD, ACV, and horizontal WTW measured by Pentacam. Both
0.5% and 1% tropicamide resulted in a significant decrease in ACA (P < 0.001, P = 0.001, respectively) and a
significant increase in WTW (P < 0.001, P = 0.03, respectively), ACD (P < 0.001 for both), and ACV
measurements (P < 0.001 for both). However, the mean changes in ACA, ACD, ACV, and WTW were not
significantly different between the two groups (P > 0.05).
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Variables
ACA (degree)
Pre-dilation

Post-dilation
The change
P-value®
ACD (mm)
Pre-dilation
Post-dilation
The change
P-value®
ACV (mm®)
Pre-dilation
Post-dilation
The change
P-value®
WTW (mm)
Pre-dilation
Post-dilation
The change

P-value®

Tropicamide 0.5% Tropicamide 1% P-value**
30.31+4.72 (28.95, 31.66) 32.70 + 6.45 (30.84, 34.55) 0.10
26.80 + 10.11 (23.90, 29.71) 29.40 £10.00 (26.52, 32.26) 0.10
-3.50 + 10.65 (-6.56, -0.44) -3.30 + 6.87 (-5.28, -1.32) 0.31
<0.001 0.001

2.51+£0.33 (2.41, 2.60) 2.61+0.34 (2.51,2.71) 0.23
2.60 £ 0.34 (2.50, 2.70) 2.71+0.35 (2.61, 2.81) 0.24
0.10 £ 0.05 (0.08, 0.11) 0.10 £ 0.05 (0.08, 0.11) 0.10
<0.001 <0.001

118.20 £ 30.24 (109.52, 126.89) 132.77 £ 37.15 (122.10, 143.44) 0.07
134.90 + 28.62 (126.67, 143.12) 150.28 + 36.32 (139.85, 160.72) 0.04
16.69 + 9.56 (13.95, 19.44) 17.51 £ 9.26 (14.85, 20.17) 0.89
<0.001 <0.001

11.49 £ 0.42 (11.37, 11.61) 11.62 + 0.47 (11.49, 11.76) 0.18
11.55+0.39 (11.43, 11.66) 11.66 +0.51 (11.51, 11.81) 0.17
0.06 + 0.14 (0.02, 0.10) 0.03 +0.30 (-0.05, 0.12) 0.054

<0.001

0.03

TABLE 5: The mean values and changes of anterior chamber parameters and white-to-white

distance measured by Pentacam before and after tropicamide administration.

*Wilcoxon signed-rank test, **Mann-Whitney U test.

The mean values are presented as mean + standard deviation (95% confidence interval (Cl)).

ACD: anterior chamber depth; ACA: anterior chamber angle; ACV: anterior chamber volume; WTW: white-to-white distance.

Discussion

The current study aimed to investigate the effects of two concentrations of tropicamide on anterior segment
parameters using Pentacam in diabetic patients. Our discussion focused on several key aspects, including
CCT, keratometry, horizontal WTW, ACD, ACV, and ACA.

While it is theorized that the paralysis of the ciliary muscle induced by the cycloplegic drug reduces the force
exerted on the scleral spur, leading to corneal flattening [10], our study found no significant changes in
keratometry following tropicamide administration, an essential evaluation before keratorefractive surgeries.
Although changes are not clinically or statistically significant, it is speculated that diabetic autonomic
neuropathy may weaken the ciliary muscle and diminish its response to cycloplegics, reducing the difference
in forces exerted on the scleral spur before and after cycloplegia. This could result in nonsubstantial
alterations in corneal curvature, warranting further investigation for elucidation.

We did observe a decrease in CCT post-tropicamide after cycloplegics, consistent with previous findings
[11]. Studies investigating the effects of cycloplegics on CCT have yielded conflicting results, with some
reporting increases attributed to various factors such as aging, medication type, and tear film changes. In
contrast, others, including our study, have observed decreases or no significant changes [5,11-15]. Despite
conflicting results in the literature, relying on pre-dilation CCT values remains a rational approach for
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diabetic patients undergoing corneal ablation procedures.

Moreover, a significant widening of the horizontal WTW was observed following tropicamide
administration, which is in line with previous findings [5,16]. This alteration could have implications for
angle-supported and phakic intraocular lens (IOL) implantation, underscoring the importance of
considering such changes during surgical planning. Additionally, horizontal WTW and keratometry serve as
reference values for determining the appropriate base curve and diameter of contact lenses to be worn.

Moving on to ACD and ACV, significant increases were observed post-tropicamide administration, aligning
with prior literature attributing such increments to decreased lens thickness and iris displacement [5,16].
However, it is important to note that Pentacam may show discrepancies in ACD and ACV values compared to
other imaging modalities. Although these differences may not affect IOL power calculation, their relevance
in estimating the safety of phakic IOL vaults requires further investigation [4].

Regarding ACA, a significant narrowing of the angle was observed post-tropicamide administration [5,16],
contrary to some previous findings reporting angle widening [17]. This discrepancy underscores the need for
additional research to explore variations in ACA measurements among different anterior segment imaging
devices, particularly in diabetic patients.

In addition to the discussed findings, it is crucial to acknowledge that while measurements with Pentacam
were deemed precise, repeatable, and reproducible, many of the differences observed post-dilation in the
current study fell within the repeatability intervals of the measurements [18,19]. This highlights the
importance of considering the inherent variability in measurements when interpreting the results.
Therefore, caution should be exercised in drawing conclusions solely based on small changes observed
within the repeatability thresholds.

Furthermore, although it is established that different devices should not be used interchangeably [4,20],
comparing values between various devices and considering a safer margin may be beneficial, particularly in
candidate selection for refractive surgeries. By incorporating a margin of safety and considering potential
measurement variations between devices, clinicians can enhance decision-making and minimize the risk of
adverse outcomes in patients undergoing such procedures.

However, the current study has limitations, including its single-center nature and small sample size. Despite
efforts to address potential confounders, such as diabetes duration, including patients with varying
durations of diabetes in the study criteria might have introduced heterogeneity in the patient population,
potentially affecting the generalizability of the findings. This factor should be taken into consideration when
interpreting the results, as the duration of diabetes can potentially influence diabetic changes and lead to
varied responses to cycloplegics in diabetic patients. Stratifying a larger sample size based on age, refractive
error [21], and diabetes duration may provide a more comprehensive analysis of changes.

Conclusions

In summary, the current data provide valuable insights into the effects of tropicamide-induced cycloplegia
on anterior segment parameters in diabetic patients. While changes in CCT and WTW may not always hold
clinical significance, meticulous preoperative undilated assessment remains crucial for optimizing
keratorefractive surgical outcomes in this population. Moreover, although changes in ACD, ACV, and ACA
may fall within clinically tolerable ranges for IOL calculation, consideration of undilated measurements in
diabetic patients who are candidates for phakic IOL implantation may be warranted.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Joobin Khadamy, Navid Elmi Sadr, Seyyedeh Sedigheh Mirsharif, Samaneh Lavvaf,
Ramyar Hariri

Acquisition, analysis, or interpretation of data: Joobin Khadamy, Navid Elmi Sadr, Seyyedeh Sedigheh
Mirsharif, Samaneh Lavvaf, Ramyar Hariri

Drafting of the manuscript: Joobin Khadamy, Navid Elmi Sadr, Seyyedeh Sedigheh Mirsharif, Samaneh
Lavvaf, Ramyar Hariri

Critical review of the manuscript for important intellectual content: Joobin Khadamy, Navid Elmi
Sadr, Seyyedeh Sedigheh Mirsharif, Samaneh Lavvaf, Ramyar Hariri

2024 Elmi Sadr et al. Cureus 16(4): €58223. DOI 10.7759/cureus.58223 70of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus
Supervision: Navid Elmi Sadr

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Semnan University of
Medical Sciences and Health Services (Ethics Committee) issued approval IR.SEMUMS.REC.1400.018.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We extend our gratitude to the Clinical Research Development Unit of Kowsar Educational, Research and
Therapeutic Center at Semnan University of Medical Sciences for their support and provision of facilities for
this study. We also acknowledge the funding received from the same institution for conducting this research.
The study is registered under the Iranian Registry of Clinical Trials (IRCT) with the identifier
IRCT20200829048553N1.

References

1. Beato]N, Esteves-Leandro J, Reis D, et al.: Agreement between IOLMaster(®) 500 and Pentacam(®) HR for
keratometry assessment in type 2 diabetic and non-diabetic patients. Int ] Ophthalmol. 2020, 13:920-6.
10.18240/ijo.2020.06.10

2. Aptel F, Chiquet C, Beccat S, Denis P: Biometric evaluation of anterior chamber changes after physiologic
pupil dilation using Pentacam and anterior segment optical coherence tomography. Invest Ophthalmol Vis
Sci. 2012, 53:4005-10. 10.1167/iovs.11-9387

3. Fukuda S, Ueno Y, Fujita A, et al.: Comparison of anterior segment and lens biometric measurements in
patients with cataract. Graefes Arch Clin Exp Ophthalmol. 2020, 258:137-46. 10.1007/s00417-019-04482-0

4. Dominguez-Vicent A, Pérez-Vives C, Ferrer-Blasco T, Garcia-Lazaro S, Montés-Micd R: Device
interchangeability on anterior chamber depth and white-to-white measurements: a thorough literature
review. Int ] Ophthalmol. 2016, 9:1057-65. 10.18240/ij0.2016.07.20

5. Palamar M, Alkan Z, Egrilmez S, Yagci A: Influences of tropicamide on anterior segment parameters with
Pentacam in healthy individuals. ] Ocul Pharmacol Ther. 2013, 29:349-52. 10.1089/jop.2012.0145

6. Spadea L, Paroli MP: Laser refractive surgery in diabetic patients: a review of the literature . Clin
Ophthalmol. 2012, 6:1775-83. 10.2147/0OPTH.S37384

7. Kelkar A, Kelkar J, Mehta H, Amoaku W: Cataract surgery in diabetes mellitus: a systematic review . Indian |
Ophthalmol. 2018, 66:1401-10. 10.4103/ijo.1]JO_1158 17

8. Bremner FD, Smith SE: Pupil abnormalities in selected autonomic neuropathies . ] Neuroophthalmol. 2006,
26:209-19. 10.1097/01.wno.0000235564.50518.1b

9. BuY, Shih KC, Tong L: The ocular surface and diabetes, the other 21st century epidemic . Exp Eye Res. 2022,
220:109099. 10.1016/j.exer.2022.109099

10. Cheng HC, Hsieh YT: Short-term refractive change and ocular parameter changes after cycloplegia . Optom
Vis Sci. 2014, 91:1113-7. 10.1097/0PX.0000000000000339

11.  Palamar M, Egrilmez S, Uretmen O, Yagci A, Kose S: Influences of cyclopentolate hydrochloride on anterior
segment parameters with Pentacam in children. Acta Ophthalmol. 2011, 89:e461-5. 10.1111/j.1755-
3768.2011.02122.x

12.  Prasher P, Vig VK, Singh B, Sharma R, Sharma A: Effect of mydriatic eye drops (combined 0.8% tropicamide
and 5% phenylephrine) on the measurements of corneal parameters using Pentacam. Indian ] Ophthalmol.
2023, 71:818-23. 10.4103/ijo.1J0_1175 22

13. Ozyol P, Ozyol E, Baldemir E: Changes in ocular parameters and intraocular lens powers in aging cycloplegic
eyes. Am ] Ophthalmol. 2017, 173:76-83. 10.1016/j.aj0.2016.09.032

14. ZengY, Gao JH: Effects of Mydrin eye-drops on central corneal thickness values in adult patients with
myopia. Clin Exp Optom. 2017, 100:151-4. 10.1111/cx0.12465

15. Chang SW, Lo AY, Su PF: Anterior segment biometry changes with cycloplegia in myopic adults . Optom Vis
Sci. 2016, 93:12-8. 10.1097/0PX.0000000000000748

16.  Momeni-Moghaddam H, Maddah N, Wolffsohn JS, Etezad-Razavi M, Zarei-Ghanavati S, Akhavan Rezayat A,
Moshirfar M: The effect of cycloplegia on the ocular biometric and anterior segment parameters: a cross-
sectional study. Ophthalmol Ther. 2019, 8:387-95. 10.1007/s40123-019-0187-5

17.  Marchini G, Babighian S, Tosi R, Perfetti S, Bonomi L: Comparative study of the effects of 2% ibopamine,
10% phenylephrine, and 1% tropicamide on the anterior segment. Invest Ophthalmol Vis Sci. 2003, 44:281-
9. 10.1167/iovs.02-0221

18.  McAlinden C, Khadka J, Pesudovs K: A comprehensive evaluation of the precision (repeatability and
reproducibility) of the Oculus Pentacam HR. Invest Ophthalmol Vis Sci. 2011, 52:7731-7. 10.1167/iovs.10-
7093

19. Lackner B, Schmidinger G, Pieh S, Funovics MA, Skorpik C: Repeatability and reproducibility of central
corneal thickness measurement with Pentacam, Orbscan, and ultrasound. Optom Vis Sci. 2005, 82:892-9.
10.1097/01.0px.0000180817.46312.0a

20. Kiraly L, Stange J, Kunert KS, Sel S: Repeatability and agreement of central corneal thickness and
keratometry measurements between four different devices. ] Ophthalmol. 2017, 2017:6181405.

2024 Elmi Sadr et al. Cureus 16(4): €58223. DOI 10.7759/cureus.58223 8of9


https://dx.doi.org/10.18240/ijo.2020.06.10?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18240/ijo.2020.06.10?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.11-9387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.11-9387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00417-019-04482-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00417-019-04482-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18240/ijo.2016.07.20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18240/ijo.2016.07.20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/jop.2012.0145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/jop.2012.0145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/OPTH.S37384?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/OPTH.S37384?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijo.IJO_1158_17?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijo.IJO_1158_17?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.wno.0000235564.50518.1b?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.wno.0000235564.50518.1b?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.exer.2022.109099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.exer.2022.109099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OPX.0000000000000339?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OPX.0000000000000339?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1755-3768.2011.02122.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1755-3768.2011.02122.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijo.IJO_1175_22?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijo.IJO_1175_22?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajo.2016.09.032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajo.2016.09.032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/cxo.12465?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/cxo.12465?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OPX.0000000000000748?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OPX.0000000000000748?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40123-019-0187-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40123-019-0187-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.02-0221?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.02-0221?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.10-7093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1167/iovs.10-7093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.opx.0000180817.46312.0a?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.opx.0000180817.46312.0a?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/6181405?utm_medium=email&utm_source=transaction

Cureus

10.1155/2017/6181405

21. LinF, WangY, LiuY, Qu X, Zhou X: The influence of 0.5% tropicamide on anterior segment parameters
with CASIA2 in emmetropic, myopic, and hyperopic eyes. Front Physiol. 2022, 13:957097.
10.3389/fphys.2022.957097

2024 Elmi Sadr et al. Cureus 16(4): €58223. DOI 10.7759/cureus.58223 9of 9


https://dx.doi.org/10.1155/2017/6181405?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fphys.2022.957097?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fphys.2022.957097?utm_medium=email&utm_source=transaction

	Assessing the Impact of Tropicamide on Anterior Segment Parameters in Diabetic Patients: A Randomized Clinical Trial
	Abstract
	Introduction
	Materials And Methods
	Study design
	Participants
	Study procedure
	Outcome measures
	Statistical analysis

	Results
	TABLE 1: The demographic and clinical characteristics of the participants.
	TABLE 2: The mean of corneal parameters and pupillary diameter measured by Pentacam before and after tropicamide 0.5% administration.
	TABLE 3: The mean of corneal parameters and pupillary diameter measured by Pentacam before and after tropicamide 1% administration.
	TABLE 4: The comparison of mean changes in corneal parameters and pupillary diameter measured by Pentacam after tropicamide administration between the two groups.
	TABLE 5: The mean values and changes of anterior chamber parameters and white-to-white distance measured by Pentacam before and after tropicamide administration.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


