
MARCH/APRIL 2023 | CATARACT & REFRACTIVE SURGERY TODAY GLOBAL 31

In the future, it may be possible to treat the root cause of corneal edema with an artificial 

endothelial layer.

 BY SORCHA NI DHUBHGHAILL, MBBCH, PHD, FEBOS-CR 

C
orneal endothelial dysfunction is a primary cause of 
corneal edema that can lead to clouding and visual 
impairment for many patients.1,2 In advanced stages 
of the disease, a corneal endothelial transplantation 
procedure (ie, Descemet-stripping automated 

endothelial keratoplasty [DSAEK] or Descemet membrane 
endothelial keratoplasty [DMEK]) may be necessary to replace 
the diseased endothelium with healthy donor tissue. The 
complexity and invasiveness of DSAEK and DMEK procedures 
coupled with a global shortage of donor tissue,1 however, 
complicate the course of management. Researchers have been 
working on alternative treatments, and early results with an 
artificial endothelial layer technology are promising.3

 W H A T I S E N D O A R T? 
EndoArt (EyeYon Medical) is a thin (50 µm) and flexible 

artificial endothelial layer designed to match the posterior 
corneal curvature and act as a fluid barrier at the posterior 
stroma. The mechanism of action is shown in Figure 1. The 
optically clear, biocompatible device is implanted in the 
anterior chamber under a penetrating keratoplasty (PKP), 
positioned on the posterior stroma, and secured with an 

air-gas mixture. According to the company, EndoArt can 
lead to clear improvements in visual function and corneal 
thickness in eyes with even advanced corneal edema, such as 
those with multiple graft failures (Figure 2). 

At the time I presented early results during the AECOS 
Europe meeting in Antwerp, Belgium,4 80 patients had been 
treated with the technology. I was the first in Belgium to 
perform the procedure. My results are described here.

 C A S E P R E S E N T A T I O N 
An 80-year-old woman presented with a history of 

ankylosing spondylitis and multiple episodes of uveitis. 
She underwent cataract surgery in 1993 and developed 
complications of bullous keratopathy in 2004. A PKP was 
performed in 2005, and graft rejection occurred in 2013. 
Despite prolonged corneal edema, a DSAEK was performed 
in 2017. Again, the graft was rejected. Rather than subject 
the patient to further risk and potential complications of 
a repeat endothelial keratoplasty procedure, I decided to 
implant an EndoArt under a PKP.

Some posterior capsular opacification was present 
preoperatively, and the corneal edema had progressed. Her 
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ENDOART UNDER PKP

Figure 1. The mechanism of action of EndoArt, a fully synthetic artificial endothelial layer. Figure 2. Signs of improved visual performance in eyes that received the EndoArt.
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visual acuity was worse than 20/200. 
Preoperative imaging is shown in Figure 3.

A video of the procedure may be 
viewed by scanning the QR code. The 
case took me 16 minutes to perform, 
but I expect procedural time to decrease 
after a learning curve. Orienting the 
EndoArt precisely on the posterior 
stroma can take practice. An F stamp 
on the device is used to align it at the 12 clock position 
(Figure 4). The EndoArt is then tapped into place. The rest 
of the procedure is straightforward—much easier than 
DSAEK or DMEK. A little bubble of an air-gas mixture 
(octafluoropropane) is used to create an airtight fill, securing 
the device on the posterior cornea. Then, the main incision 
is sutured. 

Immediately postoperatively, the graft was completely 
attached, and the patient’s pachymetry reading decreased 
from 907 µm (thinnest point, 836 µm) to 540 µm. 

 C O N C L U S I O N 
The EndoArt procedure is evolving. Early results with the 

device are promising. A proven, reproducible implantation 
technique should help further refine the procedure. I expect 
the EndoArt to be particularly useful for eyes that have 
experienced a previous endothelial graft rejection. n
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Figure 3. Preoperative imaging.

Figure 4. An F stamp on the EndoArt can be used to align the device at the 12 clock position.
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