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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 



CALCEIN AMTRYPAN BLUE 0.05%

Gold standard mortality



IN
T

R
A

-O
P

D
o

n
o

r 
c
h

e
c
k

V-CHECK – Image acquisition
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- 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/mm2

- 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



Conclusions

- 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
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GRAFT PREPARATION





marking

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





SUGICAL TECHNIQUE

DMEK EYE BANK 

PREPARED







33% 

rebubbling rate



Thank you

vito.romano@gmail.com
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