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Renato Ambrésio Jr
Brazil

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 Al algorithm
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International Corneal and Biomechanics Study Group:

TBI _v2 launch at ESCRS

AMERICAN JOURNAL
5 OPHTHALMOLOGY"®

Purpose
NE O
. To optimize artficad inteligance (A1) slgonthms 1o nlegrate Scheimpfiug besed comesd tormography and biomechanics %o
eSS enhance ectasa delection.
SCLSSION Design
Atrer Bo Multioorier aoss-secianal cyse-control retrospective study.
NP EMENCES Methods
ardow wio A total of 3688 unoporated eyes fram 3412 patients had Pentacam and Corvis ST (Oculus Optigerite GmbH)
examinations. The database nduded 1 eye randamly selecied from 1680 normal patients (N) and fom 1181 “bilateral”
P keratooonus (KC) patents, along with 551 normad topography eyes fom patients with very asymmetnic ectasia (VAE-NT),
latien and thor 474 uncperated ectatic (VAE-E) eyes. The aurent TBiv1 (lomographic biomechanical index) wers tested, and an
optimized Al algorithm was developed for sugmening acouracy
Todabed Aric v
Results

The area under the receiver operating characterisic curve (AUC) of e TBiv1 for d=criminating dincl ectasia (KC and
VAE-E) was 0.999 (96.5% serwithity; 96.6% spedifiaty [cutoff: 0.5]), and for VAE-NT, 0.898 (76% senstvey, 83.1%
=pechicty [autoff: 0.29]). A novdl random forest algorithm (TBIV2), devedoped with 18 festures in 156 troes using 10-fold
coss-valdation, had a sgnficantly higher AUC (0.945; Delang, P < 0001) for detecting VAE-NT (84.4% sens#vity and
90.1% specificity, asoff: 0.43; Delong, P« .0001) and a simdar AUC for cinical ectasia (0.999; Delong. P= 818, 88.7%
senstivty, 99.2% specficty [atoff. 0.6]). Consdarng all cases, the TB2 hoad 3 higher AUC (0.985) han TBIv1 (0.974;
Delong, P« .0001).

Conclusions

Al cptimizaton (o integrate Schampfiug-based comeal Somograptyy and biomechanical assesaments augments scourscy
for ectasa detection, characiensng eclasa susceptbility in the diverse VAE-NT group. Some patients with VAE mary have
true uniaterd ectasa. Moachine lesming corsidenng additional data, nduding epithelial thickness or ather paramelers from
multimodal refractive maging. will continuously enhanoe accuracy. NOTE: Publication of this artide is sponsored by the
Amencan Optthalmological Socety
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The International Corneal Biomechanical Study Group
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10 Years in evolution of early ectasia detection

Gain in accuracy in the detection of eyes with normal topography of Very Asymmetric Ectasia patients:

RocCuve Gain in accuracy: TR vl vs. TRl vZ:
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10 Years in evolution of early ectasia detection

Accuracy for ,Forme Fruste Keratoconus”

2016: TI_vl: 30.0 %

2023: T8I vZ2:38.4 %

Spezifitiit: 98.3 %
Sensitivitit: 96.8 %

Will doctors be replaced by Artificial Inteligence in near future?

NO! But doctors will be replaced by doctors that are using All
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Combined Tomographic & Biomechanical Assessment

ATl
sl Refractive Surgery Toolbox
TEEETE
@ Prof. Ambrosio”s Guidance for the ideal solution for each patient

AEAUAAUE)

Low risk of ectasia

10L

0.35 < TBI < 0.75
Moderate risk of ectasia

_.‘
.\t‘-"‘ [e]

il Follow up - No surgery now
High risk of ectasia P rgery now

Refractive Shrgmy 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.
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Case #1: Ectasia after SMILE

Riccardo
Vinciguerra, Italy

Provided by: Professor Renato Ambraosio, Brazil
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Case I: Corneal Ectasia after SMILE
Clinical Data

e 78 year old patient
e Normal pre-operative topographic and tomographic data
o JAubjective refraction:

> 00 -4,00() -1.00x [77°
> 05 -4,00() -1.00 x 177°
o Lenticule thickness:
>00 87 pm
> 08 115 pm
e (15 20 month post-op reduced visual acuity (COVA: 0.67)

o 03 corneal ectasia
o [D first signs of corneal ectasia
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Relatively Normal
tomography 03
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Corneal Ectasia after SMiLE

PG Print
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Normal topography OU
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Corneal Ectasia after SMiLE
TBI-vl - pre-op, 08
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Corneal Ectasia after SMiLE
1Bl VZ - pre-op, 03
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Abnormal
biomechanics,

abnormal T8l vZ 03



Corneal Ectasia after SMiLE
corneal ectasia 03
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Corneal Ectasia after SMILE: Conclusions

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 1Bl vl only moderate ectasia risk

o 1Bl v2 high ectasia risk 0L

Ectasia could have been prevented based on modern Al approach based on tomographic & biomechanical data
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Case #2 : Ectasia after PRK

Riccardo
Vinciguerra, Italy

Provided by Dr. Sedaghat, Turkey
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Ectasia after PRK
clinical data

e /3-year old patient

e normal pre-operative topography and only slightly suspicious tomography

e Bestcorrected visual acuity ; OU 1.0
o 00 -2.00
o U8-22a
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Ectasia after PRK: 4 Maps Refractive pre-op

Refractive Refractive
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Ectasia after PRK
TBI-VI - pre-op, OS

mographi
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Ectasia after PRK
Bl V2 - pre-op, 0S

mographi
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Ectasia after PRK
1.0 years post-op

.o years after PRK
Uncorrected visual acuity:
o 0D10/10 (1.0)

o 08 1/10 (0.1)
Best-corrected visual acuity
o 0010/10° (1.0)

o 08 3/10(0.3)

Subjective Refraction:

o RA-0.75() -120x 40°
o LA-2.23() -B.7Tax 1a0°
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Ectasia nach PRK
topometric - postop, OU
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Patient Examination Display Seftings External software PG Print
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Ectasia after PRK: Conclusions

o [IUUPRK, due to only slightly abnormal tomography
o Pentacamll - BAD D -> slightly suspicious

e [orviskIST - CBI-> high ectasia risk pre-operatively

e [BI-vl reveals high and TBI-vZ reveals very high ectasia risk pre-operatively

e [espite the lower ectasia risk after PRK, ectasia can still occur in cases with predisposition

e [BI helps to identity these patients
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Case series: 7 pre-operative cases with ectasia after LVG

> * |3 out of 14 eyes with abnormal TBI vZ
0.8 I
. o° * |n all cases tomography was assessed as normal and
. " thus LVC was performed
o B (]
é' 05 v o All14 eyes with ectasia after LVC
0.4}
. « Inall 7 patients at least one eye was indicated as
abnormal by TBI!
0.2
o1} ! e Thus all ectasia cases might have been prevented!
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Corneal Biomechanics Differences
Between Chinese and Caucasian
Healthy Subjects

Riccardo Vinciguerra ™, Robert Herber?, Yan Wang *4, Fengju Zhang®, Xingtac Zhou®,

Ji Bai”, Keming Yu®, Shihao Chen®, Xuejun Fang®, Frederik Raiskup? and

Paolo Vinciguerra '-2

" Humanitas San Pio X Hospital, Milan, ltaly, 2 Department of Ophthalmalogy, University Hospital Carl Gustav Carus, Dresden,
Germany, * Tianjin Fye Hospital, Tianjin Key Laboratory of Ophthalmology and Visual Science, Nankai University Affiliated Eye
Hospital, Tianjin, China, * Clinical College of Ophthalmology. Tianjin Medical University, Tianjin, China, * Bejing Tongren Eye
Center, Beiiing Tongren Hospital, Bejing Ophthalmology and Visual Sciences Key Lab, Capital Medical University, Beiiing,
China, *EYE & ENT Hospital of Fudan University, Shanghai, China, * BAIJ| Ophthalmology, Chengaing, China, ® Zhongshan
Ophthalmic Center, Sun Yat-Sen University, Guangzhou, China, ® Eye Hospital, Wenzhou Medical University, Zhejiang, China,
10 Shenyang Aier Eye Hospital, Shenyang, Ghina, ! Department of Biomedical Sciences, Humanitas University, Milan, faly,
®IRCCS Humanitas Research Hospital, Rozzano, ltaly

Purpose: The aim of this study was to evaluate the difference between Caucasian
and Chinese healthy subjects with regards to Corvis ST dynamic corneal response
parameters (DCRs).

Methods: Two thousand eight hundred and eighty-nine healthy Caucasian and
Chinese subjects were included in this multicenter retrospective study. Subsequently,
Chinese syes were matched to Caucasians by age, intraocular pressure (IOP), and
Corneal Thickness (CCT) using a case-control matching algorithm. The DCRs assessed
were Deformation Amplitude (DA) Applanation 1 velocity (A1v), integrated radius (1/R),
deformation amplitude ratio (DAratio), stifiness parameter at applanation 1 (SPA1), ARTh
(Ambrdsio's Relational Thickness to the horizontal profile), and the novel Stress Strain
Index (SSI).

Results: After age-, CCT-, and IOP- matching, 503 Chinese were assigned to 452
Caucasians participants. Statistical analysis showed a statistical significant difference
between Chinese and Caucasian Healthy subjects in the values of SPA1 (p = 0.008),
Arth (p = 0.008), and SSI (p < 0.001). Conversely, DA, Alv, DAratio, and 1/R were not
significantly different between the two ethnical groups (p > 0.05).

Conclusion: We found significant differences in the values of the DCRs provided by the
Corvis ST between Chinese and Caucasian healthy subjects.

comea, CBI, IoP

Biomechanical differences
Caucasian Healthy Subjects

Conclusions:

Bai Ji,
China

o [Corneal stiffness parameters SPAl and 88| were statistical
significant different

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

o Differences were small but could have an impact on Al-based
algorithm

—> (Bl and TRl were optimized for East Asian eyes



ﬁz oCcuUuLUS

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

Detection of Keratoconus With a New Corvis ~ ®
Biomechanical Index Optimized for Chinese
Populations

RICCARDO VINCIGUERRA, RENATO AMBROSIO, YAN WANG, FENGJU ZHANG, XINGTAO ZHOU, |1 BAI,
KEMING YU, SHIHAO CHEN, XUEJUN FANG, AND PAOLO VINCIGUERRA

« PURPOSE: The aim of this study was to introduce an
optimized version of the Corvis Biomechanical Index for
Chinese populations (cCBI).

+ DESICN: Retrospective, multicenter clinical validity en-
hancement study.

o METHODS: Patients were included from 7 clinics
in Beijing, Shenyang, Guangzhou, Shanghai, Wenzhou,
Chongging, and Tianjin, China. Logistic regression was
used to optimize the values of the constants of the CBI,
based on database 1 as the development dataset (6 of
7 clinics), to create a mew version of the index named
¢CBI. The factors of the CBI (A1Velocity, ARTh, Stiff-
ness Parameter-A, DARatioZmm, and Inverse Integrated
Radius) and the cutoff value were kept the same (0.5).
With the formation of ¢CBI determined, it was validated
on database 2 (1 of the 7 clinics).

« RESULTS: Two thousand four hundred seventy-three
patients (hcalthy and keratoconus) were included. In
database 2, the area under the curve of the cCBI was
0.985 with 93.4% specificity and 95.5% sensitivity. In
the same dataset, the original CBI produced an area under
the curve of 0.978 with 68.1% specificity and 97.7% sen-
sitivity, There was a statistically significant difference be-
tween the receiver operating characteristic curve of ¢CBI

and CBI (De Long PP = .0009)

_ ! ital Material ilable at AJO.com.

Accepted for publication April 5, 2023.

« CONCLUSION: The new ¢CBI for Chinese patients
was shown to be statistically significantly better when
compared with CBI to separate healthy from kera-
toconic eyes. The presence of an external validation
dataset confirms this finding and suggests the use of
c¢CBI in everyday clinical practice to aid in the di-
agnosis of keratoconus in patients who are of Chi-
nese ethnicity. (Am ] Ophthalmol 2023;252: 182-
187. © 2023 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license
(http:f/creativecommons.org/licenses/by/4.0/))

THNIC DIFFERENCES TN OCULAR MEASUREMENTS HAVE
been widely studied, and previous reports showed dis-
similarities in corneal tl‘uic]rncss,1 corneal curvature,’
Belin-Ambrésio enhanced ectasia display (BAD display)
parameters,’ anterior chamber depth® and axial length.”

A recent advance in ocular diagnostics came from the
possibility to measure in vivo corneal biomechanics with
the aid of an ultra-high speed Scheimpflug camera, which
was shown to play an important role for the diagnosis and
management of keratoconus (KC),!! jatrogenic ectasia,'?
cross-linking sl‘iffcnin‘g,“ measurement of intraocular pres-
sure, 17 and glaucoma, 11617

The Corvis ST (OCULUS Optikgerite GmbH, Wetzlar,
Germany) measures the deformation of the cornea to an air
pressure pulse with an ultra-high speed Seheimpflug ecamera

and uses Tht} FICqIIiI'Cd {T‘FIITI(ES sequence o p‘l’ﬂleCC cstimates

of intr'mcul:“ Qressure i]d dﬁiﬂmﬁl QD _response parame.

29.08.2023

Dr. Sven Reisdorf

Highlights:

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

LBl was created using a mixed South American and white population

There is a significant difference in the values of SPAl and S8 between Chinese
and white populations

cCBlis a new index optimed for Chinese patients

cCBl was superior to GBI for keratoconus detection in Chinese patients

Software with cCBI and cTBI launch at ESCRS!
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Case example: pre-op exam 4 Maps Refractive:
pre-op exam of stable cornea after LVC

Refractive

Elevation (Front)
BFS=7.90 Float Dia=8.00
a0° 50°

Axial / Sagittal Curvature (Front)

| B |
Curvature
Abs.

Elevation {(Back)
BFS=6_21 Float. Dia=8.00
E

300 —
340

50°

—
500 —

780
820
860 -
900
10 pm
Pachy.

Abs. i 4 0 4 8
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Difference between CBI and cCBI

i OCULUS Corvis® ST - Biomechanical/Tomographic Assessment [Ambrosio, Roberts & Vinciguerra)
Patient Examination Display Export Settings

Neme: o

1

Exam._Date: 27032017 Time:  11:22:38 Eye: Left(0S)
Info: Qs: OK
Corvis ST - Biomechanical Assessment
Distributions: I NORMAL Population I KERATOCONUS Population
Stiffness Parameter A1 876 Integrated Radius 0.0

0.00ms

0.25 0.50 075

Reference Ethnicity |Global databs ~
databases: Global databse

East Asian

47

TBI could not be calculated fim

Global database

(d QCULUS Corvis® ST - Biomechanical/Tomographic Assessment (Ambrosio, Roberts & Vinciguerra)
Patient Examination Display Export Settings

Exam_Date: 27032017 Time: 11:22:38 Eye: Left(0S) ]
Info: Qas: oK I
Corvis ST - Biomechanical Assessment
Disfributions: I NORMAL Population I KERATOCONUS Population

Stiffness Parameter A1 876 Integrated Radius 100

ARTh 4206 DA Ratio 47

0.00ms
D 0.13
0.2 0.50 0.78 1.00

TBI could not be calculated finv:

Reference Ethnicity [EastAsian
databases:

B % East Asian database
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