


Welcome and Introductions



Importance of Early Detection

Why some patients currently missed

The newer methods of  detecting at-risk patients
• Power of  combining biomechanical and tomographical data
• Changes in the viscoelastic properties of  the cornea

Enhancements to the AI algorithm



International Corneal and Biomechanics Study Group: 
TBI_v2 launch at ESCRS
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TBI_v2: 98.4 %TBI_v1: 90.0 %
TBI_v2:
Specifity: 98.3 %
Sensitivity: 96.8 %

10 Years in evolution of early ectasia detection

Gain in accuracy in the detection of eyes with normal topography of Very Asymmetric Ectasia patients:
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Gain in accuracy: TBI_v1 vs. TBI_v2:



10 Years in evolution of early ectasia detection
Accuracy for „Forme Fruste Keratoconus“

2023: TBI_v2: 98.4 %

2016: TI_v1: 90.0 %

Will doctors be replaced by Artificial Inteligence in near future?

NO! But doctors will be replaced by doctors that are using AI!

Spezifität: 98.3 %
Sensitivität: 96.8 %



Combined Tomographic & Biomechanical Assessment

Refractive Surgery Toolbox

Disclaimer: The decision for any kind of surgery is always the decision of the surgeon. This graphic only illustrates a rule of thumb recommended by Renato Ambrosio. All other avaliable clinical information have to be considered for decision making.

Prof. Ambrosio´s Guidance for the ideal solution for each patient
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Case #1 : Ectasia after SMILE

Provided by: Professor Renato Ambrosio, Brazil



• 29 year old patient
• Normal pre-operative topographic and tomographic data

o Subjective refraction:
 OD -4,00 () -1,00 x 177°
 OS -4,50 () -1,00 x 177°

o Lenticule thickness: 
OD   87 µm 
OS 115 µm 

• OS 20 month post-op reduced visual acuity (CDVA: 0.67)
o OS corneal ectasia
o OD first signs of corneal ectasia

Case 1: Corneal Ectasia after SMILE
Clinical Data



Corneal Ectasia after SMILE
4 Maps Refractive – pre-op, OS

Relatively Normal 
tomography OS



Corneal Ectasia after SMiLE
Topometric / KC Staging – pre-op, OU

Normal topography OU



Corneal Ectasia after SMiLE 
TBI-v1 – pre-op, OS

TBI_v1 0.34 (yellow)
CBI 0.84 (red)
Bad D 2.09 (yellow)

Abnormal 
biomechanics, slightly
suspicious TBI_v1 OS



TBI_v2 0.95 (red)
CBI 0.84 (red)
Bad D 2.09 (yellow)

Corneal Ectasia after SMiLE 
TBI_V2 – pre-op, OS

Abnormal 
biomechanics, 
abnormal TBI_v2 OS



Corneal Ectasia after SMiLE 
corneal ectasia OS



• Post-SMILE ectasia, despite:

o pre-operatively normal Topo- and Tomography

o only moderate refractive correction

• Biomechanics: high CBI values pre-operatively indicate ectasia risk

• Tomographic Biomechanical Assessment:

o TBI_v1 only moderate ectasia risk

o TBI_v2 high ectasia risk OU

• Ectasia could have been prevented based on modern AI approach based on tomographic & biomechanical data

Corneal Ectasia after SMILE:  Conclusions



Case #2 : Ectasia after PRK 

Provided by Dr. Sedaghat, Turkey



• 23-year old patient

• normal pre-operative topography and only slightly suspicious tomography

• Best corrected visual acuity : OU 1.0

o OD -2,00

o OS -2.25

Ectasia after PRK
clinical data



Ectasia after PRK: 4 Maps Refractive pre-op



Ectasia after PRK 
BAD-D – pre-op, OD



Ectasia after PRK 
BAD-D – pre-op, OS



Ectasia after PRK 
TBI-V1 – pre-op, OS

TBI-v1 0.63 (orange)
CBI 0.80 (red)
Bad D 2.33 (yellow)



Ectasia after PRK 
TBI_V2 – pre-op, OS

TBI_v2 0.99 (red)
CBI 0.80 (red)
Bad D 2.33 (yellow)



1.5 years after PRK
• Uncorrected visual acuity:

o OD 10/ 10 (1.0)
o OS   1/ 10 (0.1)

• Best-corrected visual acuity
o OD 10/ 10 (1.0)
o OS   3/ 10 (0.3)

• Subjective Refraction:
o RA -0.75 () -1.25 x   40°
o LA -2.25 () -6.75 x 150°

Ectasia after PRK 
1.5 years post-op



Ectasia nach PRK 
topometric – postop, OU



• OU PRK, due to only slightly abnormal tomography

• Pentacam® - BAD D -> slightly suspicious

• Corvis®ST – CBI-> high ectasia risk pre-operatively

• TBI-v1 reveals high and TBI-v2 reveals very high ectasia risk pre-operatively

• Despite the lower ectasia risk after PRK, ectasia can still occur in cases with predisposition

• TBI helps to identify these patients

Ectasia after PRK: Conclusions
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Case series: 7 pre-operative cases with ectasia after LVC

• 13 out of 14 eyes with abnormal TBI_v2

• In all cases tomography was assessed as normal and 
thus LVC was performed

• All 14 eyes with ectasia after LVC

• In all 7 patients at least one eye was indicated as
abnormal by TBI!

• Thus all ectasia cases might have been prevented!



Motivation for cCBI: Biomechanical differences
between Chinese and Caucasian Healthy Subjects

Conclusions:

• Corneal stiffness parameters SPA1 and SSI were statistical
significant different

• Thickness profile related ARTh parameter was mostly influenced
by East Asian ethnicity

• Differences were small but could have an impact on AI-based
algorithm

 CBI and TBI were optimized for East Asian eyes



29.08.2023 Dr. Sven Reisdorf 29/XX

Ethnicity matters.
The new cCBI (for east Asian ethnicity)

Software with cCBI and cTBI launch at ESCRS!

Highlights:

• The Corvis Biomechanical Index is known to be sensitive and specific to detect
keratoconus

• CBI was created using a mixed South American and white population

• There is a significant difference in the values of SPA1 and SSI between Chinese 
and white populations

• cCBI is a new index optimed for Chinese patients

• cCBI was superior to CBI for keratoconus detection in Chinese patients



Case example: pre-op exam 4 Maps Refractive:
pre-op exam of stable cornea after LVC



Difference between CBI and cCBI

Global database East Asian database
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