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ENDOTHELIAL CELL VIABILITY
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Preoperative surgeon evaluation of
corneal endothelial status: the Viability
Control of Human Endothelial Cells
before Keratoplasty (V-CHECK)

study protocol

Matteo Airald © 2 Yaln Zheng © ¥ Francesco &lslo © # Bjérn Bachmann © °
Lamie Baydoun % Sorche M Dhubhgheil & ** Mor M Dickmen © 2"
Stephen B Kaye © 2 Lulgi Fontana © " Kunal A Gagind 0 F

Antorelio Moramarco @ " Maring Radriguer Calvo de Mora © %07

Carlos Rocha de Lossada © 7 "% ® vincenzo Scorcia "7 Pietro Viola & '
Stefano Galza ' Hannah J Lesis © " Mohit Parekh 0, ®

Aleesandro Ruzza © *" Stefanc Ferari © *° Diego Ponzin

Francesco Semarare 7 Wito Aomanag & #2°

tvst

Cornes & External Diseasze

Validation of a Deep Learning-Assisted Evaluation of Total
Corneal Endothelial Cells Viability
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The V-CHECK method enables reproducible estimation of endothelial

cell viability in donor corneas



-Live/dead endothelium staining shows near
perfect agreement:
“Trypan blue 0.05% — stains dead
endothelial nuclei and/or denuded
Descemet
~Calcein AM - stains live endothelial cells

Surgeons and eye bank technicians need an
independent and reliable evaluation of the
global endothelial viability of the graft

INTERVENTION: Develop an automatic
algorithm to evaluate the extension of
dead/denuded areas

Viability Control of Human Endothelial Cells
before Keratoplasty (V-CHECK) method:

* Image acquisition

* Image analysis

* Validation
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V-CHECK - Image acquisition




INTRA-OP
Donor check
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UT-DEAEK failure

V-CHECK: Multicenter cohort study (NCT05847387) — ongoing

Preliminary results from a subgroup of UT-DSAEK patients (n = 18)
Average donor lenticule ECD: 2592.3 (103.8) cells/mm?
Average V-CHECK mortality: 13.9% (8.5%)

High incidence of Early Graft Failure (<6 months) in grafts exhibiting
endothelial staining (44.4%)

V-CHECK — Clinical relevance
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Endothelial Cell Density: 2538 Clear Zone: 8 mm Lens Type: Phakic
# of Fields: cemmas

Epithelium : MILD DIFFUSE EXPOSURE; DIFFUSE SLOUGHING

Stroma; CLEAR AND COMPACT; MILD ARCUS

Descemet's: NO FOLDS; NO DEFECTS

Endothelium: FEW DIFFUSE STRESS LINES: NO DEFECTS; MILD DIFFUSE CELL DROPOUT
Additional: REGULAR SCLERAL RIM: SCLERAL RIM 2MM OR GREATER CIRCUMFERENTIALLY
Comments: ==-ee-

Specular Micoscopy
Image
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CORMEA EVALUATION

Endothelial Cell Density: Clear Zone: g mm Lens Type: Phakic
# of Fields: D

Epithelium : MILD DIFFUSE EXPOSURE; DIFFUSE SLOUGHING

Stroma: CLEAR AND COMPACT; MILD ARCUS

Descemet's: NO FOLDS; NO DEFECTS

Endothelium: FEW DIFFUSE STRESS LINES: NO DEFECTS; MILD DIFFUSE CELL DROPOUT
Additional: REGULAR SCLERAL RIM: SCLERAL RIM 2MM OR GREATER CIRCUMFERENTIALLY

cComments: = ===e=-

Specular Micoscopy
Image

v

V-CHECK
MORTALIT
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Conclusions
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- Developed a reproducible evaluation of pan-corneal endothelial viability
- Estimated mortality is consistently higher than eye bank declared (agreement with literature)
- The V-CHECK method can be implemented:
- in the Eye Bank: evaluation of tissues after processing and before shipment — Change in
reporting policy?
- in the Operating theatre: final check before transplant, evaluation of surgical damage
The V-CHECK method can help standardize keratoplasty outcomes and survival
= Currently being implemented in a multicentric cohort study (IT, ES, NL, UK) —aim n =135
patients

Correlation of preoperative endothelial viability with keratoplasty success



GRAFT PREPARATION



Acta OpHTHALMOLOGICS 2018 —

A comparative study on different Descemet
membrane endothelial keratoplasty graft e '
preparation techniques
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Time (min)

Cell death (%)




Evidence of cell loss surrounding marks Romano, BJO 2018
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DMEK preparation

TABLE 2. Success Rates {With Percentages in Parentheses), Preparation Time {in Minutes}, and ECL (%} After DMEK Graft
Preparation

Total Senior Surgeon Iodepedenl Sargeon Corneal Fellow I
Absplube success 1518 (53.3) 546 (83.3) 5% (83.3) 506 (83.3) [.56*
Relntive sacosss IR (5.6} 136 (167 i 411 % {1
Failure IR (1L1) Ova () L6 (16T Lt (16,7
Prepaiation Uigs 621 = 145 553 & 145 658 = 1.4 a5 & 1a2 (39

ECL 167 = 148 240 + 1.%1 2.74 =211 27R X219 LR §
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SUGICAL TECHNIQUE

DMEK EYE BANK
PREPARED




Clinical science

Eye bank versus surgeon prepared DMEK tissues:
influence on adhesion and re-bubbling rate
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ps-DMEK  pl-DMEK  ss-DMEK P value
Patient details =
N 20 3 40 e e
Gender (M/F) 10/10 10121 19121 0.3 g
Age (years) 73895 771192 72486 0.09 g "
Outcome analysis g 20+
Rebubbling 40% 4840%  1540%  0.009
Combined cataract surgery 80% 6130%  4750%  0.06 ’
Preoperative BCVA (LogMAR)  0.59:0.46 0.86+065 068056 0.23
Postoperative BCVA (LogMAR) 029:0.34 0.41:052 035:048 0.65

Elastic modulus (kPa)

Endothelial cell loss (%)
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DAY 1

PRE-STRIPPED

PRE-LOADED

Factors Affecting the Success Rate of Preloaded
Descemet Membrane Endothelial Keratoplasty With
Endothelium-Inward Technique: A Multicenter
Clinical Study

SACHHET PARERH, BEMILIC PEDROTTE PIETRCY VICILS, FlA LECIM, ERRICE MERL LIYEEMSCT ROISIC,
ERIKA BOIMACC, ALRSSANIIRO RUZES, STEFHEN Ao KAYE, DIFGE PORSIN, STEFANG FERRARL AN
VITCY ROMAAMLY

DAY 2 DAY 3 DAY 4

3 mm S 3 mm

TABLE 1. Viability of Control at Day 0, Prestripped and
pl-DMEK After Preserving the Tissues for 1, 2, 3, and 4

Days

Time Point Contrl Prastrippad DMER (%]
Day 0 [n = 3) T2.ALTS

Prasirippad DMEK (%) Pl-DMEK £
Day 1{n = 4) 56.5114.7 5B.219.6
Day 2 {n = 4) 71.3+15.1 B3.4+2.1
Day 3 {n — 4) 65.110.7 60.2114.9
Day 4 {n = 4) 58.34£15.2 43.74+3.3

Preservation time Vs Rebubbling
1004

-
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0-24 2448 48-96 =96
B Preservation time (hours)



Multicenter Early Experience of Preloaded Descemet
Membrane Endothelial Keratoplasty With
Endothelium-Inwards Technique With Dextran-Free
1 Preservation Media
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TABLE 2. Demographics

Demographic Liverpool Vicenza Pooled

Surgery, number 47 18 65

Age (mean = SD), vears 757 74 = 4 74 = 9 33%
Gender, number Male, 16 Male, 3 Male, 19

Female, 31 Female, 15 Female, 46

||
Indication, number FECD, 35 FECD, 15 FECD, 50 re b u b bl I n g rate

BK, 12 BK, 3 BK, 15
Preoperation BCVA, LogMAR  0.69 + 045 088 £ 0.20 0.84 = 0.55
CCT, um 670.2 628.8 664.5
Single DMEK, number 23 8 31

Triple DMEK, number 24 10 34
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