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ABSTRACT
Purpose: To evaluate the reliability and comparability of a Scheimpflug-based tomographer relative to 

a Placido-based topographer and specular microscopy in healthy eyes. Methods: This cross-sectional 

study included 40 patients (80 eyes). Each eye underwent randomized imaging with a Scheimpflug-based 

tomographer, a Placido-based topographer, and Tomey EM-4000 specular microscopy. Three acquisi-

tions per device were obtained. For interdevice comparisons, the best-quality scan per eye/device was 

selected, whereas all three scans were used for intradevice repeatability analyses. Unreliable scans were 

repeated (up to five attempts) and excluded if acceptable quality was not achieved, resulting in variable 

denominators. Between-device comparisons were performed using generalized estimating equations  

with participant-level clustering and robust standard errors and were supplemented by Bland–Altman 

analysis. Results: The effective sample size varied by parameter (independent summaries: 59–67 eyes; 

paired comparisons: 48–51 eyes). In paired-eye analyses, the Scheimpflug-based tomographer measured 

slightly higher keratometry values than the Placido-based topographer (K1: 43.95 vs. 43.78 D, p=0.003; K2: 

44.91 vs 44.73 D, p=0.002), more negative Q-values (p=0.001), smaller photopic pupil diameter (p<0.001), 

and shorter kappa distance (p<0.001). Mean absolute differences were 0.32 D for K1 and 0.30 D for K2, 

with high dispersion for angular metrics (kappa angle coefficient of variation: 195%). Conclusions: The 

Scheimpflug-based tomographer provides reproducible corneal measurements in healthy eyes. However, 

systematic differences relative to the Placido-based topographer—particularly for keratometry, asphericity, 

and pupil and kappa metrics—suggest limited interchangeability. Consistent device use is recommended 

when these parameters inform clinical decision-making.

KEYWORDS: Scheimpflug tomography; Placido topography; Specular microscopy; keratometry; Corneal 

imaging;  Refractive surgical procedures; Lenses, intraocular
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INTRODUCTION

The cornea contributes nearly 70% of the eye’s total 
refractive power, making precise measurement of its 
curvature, thickness, and topography essential for clinical 
diagnosis and surgical planning(1). Corneal imaging is 
critical for the early detection of ectatic disorders such 
as keratoconus, for screening candidates for refractive 
surgery, and for calculating intraocular lens (IOL) power in 
cataract surgery(2,3). Inaccurate measurements may lead to 
suboptimal refractive outcomes and an increased risk of 
postoperative complications(4).

Placido-based corneal topographers, such as the OPD-
Scan III (Nidek, Japan), are widely used to assess anterior 
corneal curvature and perform aberrometry(5,6). Although 
these devices provide robust anterior surface evaluation, 
they are inherently limited in their ability to detect 
posterior corneal changes, which are critical for the early 
identification of corneal ectasia(7). In contrast, Scheimpflug-
based tomographers acquire cross-sectional images of the 
cornea and reconstruct three-dimensional maps, enabling 
simultaneous analysis of anterior and posterior corneal 
surfaces as well as detailed pachymetric profiles(8-10).

Pentacam (Oculus, Germany) is the most extensively 
validated Scheimpflug device and is often considered the 
clinical reference standard for corneal tomography(11). 
However, its high cost limits accessibility in resource-
constrained settings(12). Scansys (Mediworks, China) is a 
newer Scheimpflug-based tomographer designed as a 
more affordable alternative. It captures up to 60 images 
per scan and incorporates artificial intelligence–based 
algorithms to enhance data processing and measurement 
reproducibility(13). Preliminary studies have demonstrated 
strong agreement with established Scheimpflug systems, 
such as Sirius, suggesting potential clinical reliability(14-16). 
Nevertheless, comparative validation against devices based 
on different optical principles, particularly Placido-based 
topographers, remains limited.

Given the clinical importance of accurate corneal imaging 
for refractive and cataract surgery planning and the potential 
impact of cost-effective diagnostic technologies, a rigorous 
evaluation of Scansys is warranted. Therefore, this study 
aimed to assess the reliability and comparability of corneal 
measurements obtained with Scansys in healthy eyes, using 
the OPD-Scan III and specular microscopy as reference 
devices.

METHODS

Study design and ethical approval

This cross-sectional study with prospective data collection 
was conducted at Hospital dos Olhos, Bragança Paulista, São 
Paulo, Brazil, between January and December 2023. The 
study protocol was approved by the Institutional Review 
Board of Irmandade Santa Casa de Misericórdia de Santos 
(CAAE: 89803324.7.0000.0139) and adhered to the tenets of 
the Declaration of Helsinki. All participants provided written 
informed consent after receiving a detailed explanation of 
the study procedures and potential risks.

Study population

Forty consecutive patients (80 eyes) were recruited from 
the cornea outpatient clinic. Eligible participants were aged 
18–95 yr and had no history of keratorefractive surgery, 
corneal dystrophies, corneal scars, or ocular diseases such 
as glaucoma or uveitis. Contact lens users were instructed to 
discontinue lens wear for at least 7 days before examination 
to minimize corneal warpage. Eyes with poor fixation, 
severe dry eye, or any condition preventing reliable image 
acquisition were excluded.

Examination protocol

All participants underwent corneal imaging using 
three devices: Scansys (Mediworks, China), OPD-Scan III 
(Nidek, Japan), and specular microscopy (Tomey EM-4000, 
Tomey Corporation, Japan). The order of device use was 
randomized using computer-generated sequences. All 
measurements were performed by a single experienced 
operator under standardized environmental conditions 
(temperature: 22°C–24°C; humidity: 40%–60%). Examinations 
were conducted in the same room under standardized 
ambient lighting; participants remained in the room for 2 min 
for adaptation before image acquisition, although ambient 
illumination was not objectively quantified. Patients were 
positioned using chin and forehead rests and instructed 
to fixate on the internal target of each device. All devices 
were operated according to the manufacturers’ instructions 
without additional study-specific calibration.

Measurement protocol and quality control

Each eye was measured three times with each device. 
For interdevice agreement analyses, the highest-quality 
acquisition per eye/device was selected from the three 
scans. Acquisitions flagged as unreliable were repeated, 
up to five attempts. If acceptable quality was not achieved, 
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the corresponding eye/parameter was excluded. For 
intradevice repeatability analyses, all three acquisitions were 
included. For specular microscopy, the mean pachymetry 
value provided by the device was used. Because specular 
microscopy measurements were intended for descriptive 
context only, no formal interdevice agreement analyses 
were performed for this device.

Device description

Scansys employs Scheimpflug-based tomography, 
capturing up to 60 cross-sectional images per scan and 
reconstructing three-dimensional corneal maps, pachymetric 
profiles, and wavefront data. The OPD-Scan III uses Placido-
disk technology to evaluate anterior corneal curvature 
and aberrometry. Specular microscopy was used to assess 
endothelial parameters and central corneal thickness.

Parameters evaluated

Analyzed parameters included flat keratometry (K1), steep 
keratometry (K2), keratometric axis, corneal astigmatism 
magnitude, asphericity (Q-value), photopic pupil diameter, 
horizontal and vertical kappa distance, corneal diameter 
(white-to-white), corneal refractive power, higher-order 
aberrations, and central corneal thickness.

Outcomes

The primary outcomes were agreement and comparability 
of K1 and K2 between Scansys and OPD-Scan III. Secondary 
outcomes included corneal asphericity, photopic pupil 
diameter, and kappa-related metrics. Specular microscopy 
measurements were reported descriptively.

Sample size

An a priori sample size was estimated using G*Power for 
paired-sample comparisons. Assuming a conservative small-
to-moderate within-eye standardized effect size (dz=0.40), 
a two-sided α of 0.05, and 80% power, the required number 
of paired eyes was 52. We planned to enroll 80 eyes (40 
participants) to account for within-subject correlation 
due to the inclusion of both eyes and for anticipated 
exclusions related to image quality and incomplete paired 
measurements at the eye or parameter level.

Statistical analysis

Statistical analyses were performed using SPSS version 
26.0 (IBM Corp., Armonk, New York) and Minitab version 

21.2 (Minitab Inc., State College, Pennsylvania). Because 
measurements from both eyes of some participants 
were included, intereye correlation was addressed using 
generalized estimating equations (GEE) with participant as 
the clustering unit and robust (sandwich) standard errors. 
Descriptive statistics included means, standard deviations, 
coefficients of variation, and 95% confidence intervals. Data 
normality was assessed using the Kolmogorov–Smirnov test.

Between-device comparisons were conducted using 
GEE models with participant-level clustering. When paired 
measurements from the same eye were available, within-
eye differences were estimated accordingly. Independent-
sample comparisons were presented for completeness 
but were not considered the primary inferential approach. 
Agreement between devices was assessed using Bland–
Altman analysis, including mean differences and 95% limits 
of agreement. Intraclass correlation coefficients (ICC) were 
calculated to evaluate intradevice repeatability, with values 
>0.75 considered indicative of good reproducibility. Pearson 
correlation coefficients were used to assess associations 
between continuous variables, and outliers were identified 
using Tukey’s method.

Although a sample size of 40 patients was planned, 
exclusions at the eye or parameter level resulted in variable 
effective sample sizes across outcomes, potentially reducing 
precision for some estimates. Because K1 and K2 were 
prespecified as primary outcomes, all other comparisons 
were considered secondary; no adjustment for multiple 
comparisons was applied, and secondary findings were 
interpreted accordingly. A p-value <0.05 was considered 
statistically significant.

RESULTS

A total of 80 eyes from 40 patients (mean age: 42.3 ± 15.7 
yr; 55% female) were included. All participants completed the 
study protocol, and no adverse events were reported. After 
quality control, 59–67 eyes per parameter were available 
for independent-sample analyses and 48–51 eyes for paired-
eye analyses. Exclusions occurred only when acceptable 
image quality could not be obtained, resulting in variable 
denominators across outcomes.

Although the cohort primarily comprised healthy eyes, 
one to three eyes showed topographic or tomographic 
findings suggestive of keratoconus (Kmax >47.2 D or 
thinnest pachymetry <470 μm). These cases were insufficient 
for subgroup analysis and were excluded from comparative 
evaluations.
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Comparative analysis using independent samples

Table 1 summarizes the independent-sample comparison 
between Scansys and OPD-Scan III. No statistically signi
ficant differences were observed in corneal astigmatism 
magnitude, keratometric axes, or higher-order aberrations. 
However, significant interdevice differences were detected 
for Q-value (p=0.024), photopic pupil diameter (p<0.001), 
and kappa distance (p<0.001). Scansys consistently yielded 
more negative asphericity values, smaller photopic pupil 
diameters, and shorter kappa distances compared with OPD-
Scan III. These independent-sample analyses are presented 
descriptively; inferential interpretation was prioritized in 
paired-eye analyses when valid measurements from both 
devices were available for the same eye.

Paired-eye agreement and repeatability

Paired-eye analyses (Table 2) corroborated these findings. 
Significant differences between devices persisted for Q-value, 
photopic pupil diameter, and kappa distance. Additionally, 
small but statistically significant differences were observed 
for flat and steep keratometry (K1: p=0.003; K2: p=0.002), 
with Scansys consistently reporting slightly higher values. 

Although the mean paired-eye differences were modest 
(approximately 0.17–0.18 D), such discrepancies may be 
clinically relevant for intraocular lens power calculations 
and centration of premium IOLs. Mean absolute differences 
were approximately 0.30–0.32 D, indicating that individual-
level disagreement may exceed the average systematic bias. 
Astigmatism magnitude and keratometric axes remained 
comparable between devices. All inferential comparisons 
accounted for within-subject correlation through participant-
level clustering.

Absolute differences and variability

Absolute differences and coefficients of variation are 
presented in Table 3. Variability was particularly pronounced 
for steep keratometry (mean absolute difference: 0.30 D; 
CV: 106%) and photopic pupil diameter (mean absolute 
difference: 0.67 mm; CV: 103%). Angular parameters, such 
as kappa orientation, demonstrated the greatest dispersion 
(CV: 195%), indicating substantial interdevice variability at the 
individual-level despite relatively consistent group means. 
These findings further support the limited interchangeability 
of the two devices without calibration.

Table 1. Between-device comparison between Scansys and OPD-Scan III (independent-sample summaries)

Parameter (unit) Device n Mean ± SD CV (%) 95% CI (±) p-value

K2 (D) OPD 60 44.42 ± 1.54 3 0.39 0.821

Scansys 66 44.49 ± 1.52 3 0.37

K2 Axis (°) OPD 60 90.6 ± 53.0 59 13.4 0.538

Scansys 67 85.0 ± 50.5 59 12.1

K1 (D) OPD 60 43.47 ± 1.54 4 0.39 0.590

Scansys 67 43.61 ± 1.41 3 0.34

K1 Axis (°) OPD 60 87.6 ± 57.7 66 14.6 0.499

Scansys 67 94.4 ± 54.1 57 13.0

Astigmatism (D) OPD 60 0.96 ± 0.63 66 0.16 0.503

Scansys 67 0.88 ± 0.58 65 0.14

Q-value OPD 60 −0.13 ± 0.23 175 0.06 0.024

Scansys 67 −0.21 ± 0.17 80 0.04

Pupil, Photopic (mm) OPD 59 3.30 ± 1.09 33 0.28 <0.001

Scansys 65 2.67 ± 0.63 24 0.15

Kappa Distance (mm) OPD 59 0.35 ± 0.15 44 0.04 <0.001

Scansys 67 0.25 ± 0.14 57 0.03

Kappa Angle (°) OPD 59 198.1 ± 106.7 54 27.2 0.257

Scansys 67 176.9 ± 102.2 58 24.5
Note. 95% CI, 95% confidence interval; CV= coefficient of variation; D= diopters; SD= standard deviation. 

Independent-sample summaries for Scansys and OPD-Scan III by parameter. 

Data are presented as mean ± SD, with CV (%) and 95% CI (±). 

Variable denominators reflect exclusions due to quality-control failures at the eye/parameter level. P-values were derived from GEE models accounting for within-subject correlation (both eyes included).
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Reproducibility and pachymetric findings

Scansys demonstrated high intradevice reproducibility, 

with ICC values exceeding 0.75 for K1, K2, Q-value, and central 

corneal thickness (CCT). Specular microscopy pachymetry 

was included for descriptive purposes only, using the 

device-provided mean value. The thinnest corneal thickness 

measured by specular microscopy was 533.0 ± 9.6 μm (CV: 8%). 

No formal agreement analyses were conducted between 

specular microscopy and the other devices; therefore, these 

results should be interpreted as exploratory.

Graphical analysis

Bland–Altman plots for keratometric parameters are 
shown in Figure 1, illustrating bias and 95% limits of agreement 
between Scansys and OPD-Scan III for Q-value, K1, and K2. 
Differences in photopic pupil diameter, kappa distance, and 
kappa angle are presented in Figure 2, highlighting device-
specific measurement tendencies, particularly under varying 
illumination conditions. Because ambient illumination was 
standardized but not objectively quantified in lux, pupil- 
and kappa-related findings should be interpreted with this 
limitation in mind.

Table 2. Paired-eye comparison and agreement between Scansys and OPD-Scan III (paired-eye analysis)

Parameter (unit) Device n Mean ± SD CV (%) 95% CI (±) p-value

K2 (D) OPD 50 44.73 ± 1.34 3 0.37 0.002

Scansys 50 44.91 ± 1.35 3 0.37

K2 Axis (°) OPD 51 90.0 ± 55.6 62 15.3 0.521

Scansys 51 84.7 ± 50.1 59 13.8

K1 (D) OPD 51 43.78 ± 1.34 3 0.37 0.003

Scansys 51 43.95 ± 1.33 3 0.37

K1 Axis (°) OPD 51 88.3 ± 55.0 62 15.1 0.155

Scansys 51 97.1 ± 53.9 56 14.8

Astigmatism (D) OPD 51 0.95 ± 0.65 68 0.18 0.877

Scansys 51 0.96 ± 0.60 63 0.17

Q-value OPD 51 −0.13 ± 0.24 194 0.07 0.001

Scansys 51 −0.23 ± 0.19 84 0.05

Pupil, Photopic (mm) OPD 48 3.17 ± 0.62 20 0.18 <0.001

Scansys 48 2.70 ± 0.69 25 0.19

Kappa Distance (mm) OPD 50 0.34 ± 0.14 42 0.04 <0.001

Scansys 50 0.25 ± 0.13 51 0.04

Kappa Angle (°) OPD 50 201.6 ± 104.7 52 29.0 0.399

Scansys 50 189.5 ± 100.8 53 27.9
Note. 95% CI= 95% confidence interval; CV= coefficient of variation; D= diopters; SD= standard deviation. 

Independent-sample summaries for Scansys and OPD-Scan III by parameter. 

Data are presented as mean ± SD= with CV (%) and 95% CI (±). 

Variable denominators reflect exclusions due to quality-control failures at the eye/parameter level. P-values were derived from GEE models accounting for within-subject correlation (both eyes included).

Table 3. Absolute between-device differences and variability between Scansys and OPD-Scan III

Parameter Mean Median SD CV Min Max n 95% CI

K2 (D) 0.30 0.19 0.32 106% 0.02 1.48 50 0.09

K2 Axis (°) 34.3 14 47.8 140% 1 175 51 13.1

K1 (D) 0.32 0.24 0.29 89% 0.00 1.59 51 0.08

K1 Axis (°) 26.1 11 35.8 138% 1 156 51 9.8

Astigmatism (D) 0.27 0.25 0.23 84% 0.00 1.05 51 0.06

Q-value 0.17 0.13 0.15 88% 0.00 0.67 51 0.04

Pupil, Photopic (mm) 0.67 0.49 0.69 103% 0.02 4.19 48 0.20

Kappa Distance (mm) 0.10 0.09 0.07 76% 0.00 0.28 50 0.02

Kappa Angle (°) 45.9 13 89.6 195% 0 342 50 24.8
Note. 95% CI, 95% confidence interval; CV, coefficient of variation; D, diopters; SD, standard deviation. Independent-sample summaries for Scansys and OPD-Scan III by parameter. Data are presented as mean 
± SD, with CV (%) and 95% CI (±). Variable denominators reflect exclusions due to quality-control failures at the eye/parameter level. P-values were derived from GEE models accounting for within-subject 
correlation (both eyes included).
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Figure 1. Bland–Altman plots illustrating agreement between Scansys and OPD-Scan 
III for flat keratometry (K1), steep keratometry (K2), and corneal asphericity (Q-value), 
based on one selected best-quality acquisition per eye/device. The solid line denotes 
the mean interdevice difference (Scansys − OPD-Scan III), and the dashed lines indicate 
the 95% limits of agreement. The x-axis represents the mean value obtained from the 
two devices, and the y-axis represents the interdevice difference. Units are diopters 
(D) for keratometric parameters and unitless for the Q-value.

Figure 2. Bland–Altman plots illustrating agreement between Scansys and OPD-Scan 
III for photopic pupil diameter, kappa distance, and kappa angle (mod 180°), based 
on one selected best-quality acquisition per eye/device. The solid line denotes the 
mean interdevice difference (Scansys − OPD-Scan III), and the dashed lines indicate 
the 95% limits of agreement. The x-axis represents the mean value obtained from 
the two devices, and the y-axis represents the interdevice difference. Examinations 
were conducted under standardized ambient lighting with a 2-minute adaptation 
period; however, ambient illumination was not objectively quantified in lux and 
should be considered when interpreting pupil- and kappa-related measurements. 
Units are millimeters (mm) for pupil diameter and kappa distance and degrees (°) 
for kappa angle.

DISCUSSION

This study evaluated the reliability and comparability 
of corneal measurements obtained with a Scheimpflug-
based tomographer (Scansys) relative to a Placido-based 
topographer (OPD-Scan III) and specular microscopy in 
healthy eyes. The principal findings indicate that Scansys 
demonstrated high intradevice reproducibility for 

keratometry, Q-value, and CCT. However, statistically 
significant interdevice differences were observed for 
flat and steep keratometry, corneal asphericity, pupil 
diameter, and kappa distance. Absolute variability was 
substantial across several parameters—particularly angular 
metrics—highlighting that these devices should not be used 
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interchangeably. Beyond mean bias, considerable individual-
level dispersion was evident for several measurements, 
emphasizing that interchangeability must be evaluated on 
a parameter-specific basis rather than inferred from group 
averages alone.

Differences in keratometry (K1 and K2) were statistically 
significant, with Scansys yielding slightly higher values 
in paired-eye comparisons (approximately 0.17–0.18 
D). These results are consistent with previous studies 
comparing Placido- and Scheimpflug-based systems, which 
have reported systematic discrepancies attributable to 
fundamental differences in measurement principles. Placido-
based devices rely exclusively on anterior surface reflections, 
whereas Scheimpflug tomography incorporates information 
from both anterior and posterior corneal surfaces, often 
resulting in marginally higher keratometric values(5,8,11). 
Differences exceeding 0.25 D have been shown to influence 
IOL power calculations, particularly in eyes with irregular 
corneas or a history of refractive surgery(17). Thus, even modest 
interdevice discrepancies may have clinically meaningful 
consequences. Moreover, the mean absolute differences 
observed in the present study (approximately 0.30–0.32 D) 
indicate that disagreement at the individual-eye level may 
exceed the average systematic bias, further supporting 
the recommendation to avoid cross-device substitution 
when keratometry is used for IOL power calculation or 
longitudinal monitoring. Clinically, a systematic offset 
of approximately 0.17–0.18 D—combined with absolute 
differences approaching 0.30 D—may affect refractive 
predictability in individual cases, particularly when targeting 
emmetropia, selecting premium IOLs, or operating near 
clinical decision thresholds.

The more negative Q-values measured with Scansys are 
consistent with prior reports showing that Scheimpflug-
based devices more effectively capture peripheral corneal 
flattening and posterior elevation(18,19). Accurate evaluation 
of corneal asphericity is essential for early detection of 
keratoconus and for planning customized refractive ablation 
profiles. Previous evidence suggests that Scheimpflug-
derived Q-values may be more sensitive in differentiating 
subclinical ectasia from normal corneas(20). Similarly, Scansys 
consistently measured smaller photopic pupil diameters 
than the OPD-Scan III. This discrepancy is likely related 
to differences in device-specific illumination protocols, 
a phenomenon previously documented, with reported 
differences of up to 0.5 mm between Pentacam and OPD-
Scan III under varying lighting conditions(21). Because pupil 
size directly affects refractive surgery outcomes and the 
performance of multifocal IOLs, these measurements should 
be interpreted cautiously. In the present study, ambient 

illumination was standardized with a fixed adaptation period 
but was not objectively quantified in lux; therefore, pupil- 
and kappa-related differences should be considered in light 
of potential residual illumination effects and device-specific 
internal lighting geometry.

Kappa distance was consistently shorter when measured 
with Scansys, likely reflecting differences in reference 
alignment, as Placido-based systems typically reference 
the pupil center, whereas Scheimpflug devices align to the 
corneal vertex. This methodological distinction may account 
for the observed discrepancies and is clinically relevant, as 
decentration exceeding 0.3 mm has been associated with 
reduced optical quality in eyes implanted with diffractive 
trifocal IOLs(22). Although mean differences were systematic, 
variability in the kappa angle was high, underscoring 
the challenges of achieving cross-device agreement for 
alignment-related parameters. These findings suggest that 
direct substitution of alignment metrics across platforms 
should be avoided, particularly in surgical planning and 
longitudinal follow-up, where consistency of measurement 
reference is critical.

With respect to pachymetry, descriptive agreement 
was observed between Scansys and specular microscopy. 
The mean thinnest corneal thickness measured by specular 
microscopy (533.0 ± 9.6 μm) was consistent with values 
obtained using Scansys. Previous studies comparing 
Scheimpflug tomography with specular and ultrasound 
pachymetry have generally reported good agreement(23-30). 
Although the present study did not include formal statistical 
agreement analyses for this comparison, the descriptive 
concordance suggests that Scansys may provide clinically 
reliable pachymetric measurements. Specular microscopy 
pachymetry was intentionally included for descriptive 
context only, as the study was not designed or powered 
to support a dedicated intermethod agreement analysis. 
Consequently, no Bland–Altman or correlation analyses 
were performed, and these findings should be interpreted 
as exploratory.

Recent literature further supports the conclusion that 
agreement is highly parameter-dependent, even among 
tomographers based on similar optical principles. Khorrami-
Nejad et al. reported partial interchangeability between 
Scansys and Sirius for selected anterior segment parameters 
while cautioning against broad substitution(31). Similarly, 
Hashemian et al.(32) found parameter-specific agreement 
when comparing Scansys with Pentacam HR, emphasizing 
that interchangeability should not be generalized across 
outputs. Xu et al.(33) also reported good repeatability and 
agreement between a reference Scheimpflug tomographer 
and a low-cost Scheimpflug system for selected parameters, 
while discouraging claims of universal interchangeability. 
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Collectively, these findings are consistent with the 
present results and reinforce the need for metric-specific 
interpretation when considering cross-device use.

Several limitations should be acknowledged. First, 
although the cohort was representative of routine clinical 
practice, only one to three eyes exhibited features suggestive 
of keratoconus, precluding meaningful subgroup analyses in 
ectatic corneas and limiting generalizability to diseased eyes. 
Second, Pentacam—the most widely validated Scheimpflug 
tomographer—was not available during the study period; 
therefore, Scansys could not be directly compared with 
the current clinical reference standard. Third, pachymetric 
comparisons with specular microscopy were descriptive 
rather than statistical, limiting conclusions regarding formal 
agreement. Fourth, all measurements were obtained by a 
single operator, which minimized interoperator variability 
but may have introduced systematic bias. Additionally, 
quality-control exclusions and parameter-specific acquisition 
failures resulted in variable denominators across analyses, 
potentially reducing precision for some outcomes. Ambient 
illumination was not quantified in lux, which is a relevant 
limitation for pupil- and kappa-related parameters, and 
intersession repeatability was not assessed.

Despite these limitations, the findings have practical 
clinical implications. Scansys demonstrated high intradevice 
reproducibility and generally acceptable agreement with 
OPD-Scan III and specular microscopy for most parameters. 
Its affordability and incorporation of artificial intelligence–
based processing may facilitate broader access to reliable 
corneal imaging, particularly in resource-limited settings. 
Nevertheless, given the observed interdevice variability, 
consistent use of the same device is recommended for 
preoperative assessment and longitudinal follow-up. This 
recommendation is especially critical for keratometry, 
corneal asphericity, and pupil- and alignment-related metrics, 
where systematic offsets and increased dispersion may 
confound clinical interpretation if devices are alternated.

In conclusion, Scansys provides reproducible and reliable 
corneal measurements in healthy eyes; however, systematic 
differences relative to Placido-based devices indicate that it 
should not be used interchangeably with the OPD-Scan III. 
Although its cost-effectiveness makes it a promising option 
for routine anterior segment evaluation, further studies—
including investigations in ectatic corneas and direct 
comparisons with Pentacam—are needed to better define 
its clinical role. Future research should also incorporate 
objective illumination control, formal agreement analyses 
for pachymetry when used as a comparative endpoint, and 
assessments of intersession and interoperator repeatability 
to establish parameter-specific thresholds for clinical 
interchangeability.
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