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Background

Advances in corneal imaging technology
have revolutionized cataract and refractive
surgery, providing unprecedented precision
in surgical planning. This summary
highlights the research done as part of
the thesis on modern corneal imaging
technology in cataract and refractive
surgery, which examined the role of total
corneal astigmatism (TCA) and corneal
epithelial thickness measurements (ETM) in
optimizing outcomes for lens exchange and
laser vision correction surgeries.

Traditional approaches to astigmatism
measurement often focus solely on the
anterior corneal surface, neglecting the
posterior surface’s contribution. This can
lead to errors in intraocular lens (IOL)
power calculations and suboptimal visual
outcomes. Modern imaging technologies,
such as swept-source optical coherence
tomography (SS-OCT) and Placido-disk
systems, now enable comprehensive TCA
measurements by integrating data from
both corneal surfaces. This is particularly
crucial for cases involving keratoconus
(KC) or post-refractive surgery eyes, where
corneal geometry deviates significantly
from normal patterns.
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Results of TCA measurement reliability

Our investigation revealed that four devices (Anterion, MS-39, Casia SS-1000, and
IOLMaster 700) demonstrated good repeatability in measuring TCA in eyes with KC,
with Anterion exhibiting the highest repeatability. However, disparities in fundamental
technology among the devices led to low agreement in their measurements. Therefore, it
is important to note that SS-OCT-based devices should not be used interchangeably with
hybrid technologies.

Epithelial Thickness Mapping: A Key Diagnostic Tool

Corneal epithelial thickness undergoes significant remodeling in response to underlying
stromal changes, as seen in keratoconus and other ectatic disorders. Our findings indicate
that Anterion showed superior repeatability in ETM measurements compared to Avanti and
MS-39. As with the TCA measurements, ETM measurements showed low agreement and
interchangeability among devices.

ETM provides a "blueprint" of these changes, aiding early diagnosis, treatment planning,
and postoperative monitoring. For instance, for Keratoconus Management, ETM reveals
characteristic thinning over the cone apex and thickening in the surrounding annulus. For
laser vision correction (LVC), ETM enhances customization of ablation profiles, minimizing
risks like ectasia and regression. ETM can also be used to differentiate true and pseudo-
ectasia, which is vital for accurate surgical planning and patient counseling.

Conclusion
Clinical Implications: Modern corneal imaging technologies,
= Lens Exchange Surgery: particularly SS-OCT and  advanced
Integrating TCA measurements topography systems, are indispensable

into toric IOL calculations
improves the correction of
astigmatism and refractive
accuracy.

= |[VC: ETM guides precise
stromal ablation, improving

tools in cataract and refractive surgery.
By incorporating detailed TCA and ETM
data, surgeons can achieve better visual
outcomes and patient satisfaction.
Continued innovation and research in this

outcomes and reducing field will undoubtedly refine these practices
postoperative complications. further, benefiting patients worldwide.
= Customized Surgery: Emerging technologies, including Al-
Combining TCA and ETM data driven imaging analysis, promise further
enables a tailored approach enhancements in diagnostics and surgical
for each patient, addressing planning. Long-term clinical trials are

unique corneal characteristics. essential to validate these innovations and

establish new standards of care.
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