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E D I T O R I A L

Moving beyond lamellar keratoplasty - Are we taking our 
first step?
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Among the various fields of ophthalmic surgery, it is arguably 
corneal transplantation that has undergone the greatest evolution 
in recent years. The transition to selective replacement of the 
individual corneal layers is now established principle. What 
is interesting is that for the most part this transition has been 
driven by surgical innovation supported by basic instruments 
only. Endothelial keratoplasty in its various forms requires 
acquisition of new surgical maneuvers facilitated by inserting 
devices.[1] Renewed interest in anterior lamellar keratoplasty 
has been fuelled by the big bubble technique, which requires 
nothing more than a needle and air-filled syringe in its most 
basic form.[2] On this journey, there has not been the need for 
extensive pharmacologic or industry involvement to date. The 
question we now face as corneal surgeons are whether we are 
preparing to make the next leap, toward cellular surgery, with the 
stimulation of cell mitosis and migration, ex vivo expansion of cell 
layers, and delivery of cell lines as injectable suspensions. This will 
require more in-depth research and trials supported by industry. 
It is likely to follow a longer time course than the “demonstrate, 
practice, adopt” sequence that we are now used to. 

The first pharmacologic agents to arise as potential tools 
on this journey are Rho-kinase inhibitors. They are unlikely 
to be the last. The Rho-kinase enzyme was first described in 
the mid-1990s, with two isoforms subsequently identified and 
located separately on the genome  -  ROCK 1 on chromosome 
18 and ROCK 2 on chromosome 2.[3,4] Their most consistently 
demonstrated function is to regulate cytoskeletal modification 
necessary for several cellular processes, but most notably 
migration, with essential roles in embryogenesis.[5] They are 
ubiquitous in the body (although expression between isoforms 
differs according to location) and are especially critical in 
mediating smooth muscle contraction.[4-7] This has led to 
the exploration of their possible role as therapeutic targets 
in pulmonary and cardiovascular disease, and approval in 
three countries as agents for treating cerebral vasospasm post-
subarachnoid hemorrhage (fasudil  -  China) and glaucoma 
(ripasudil  -  Japan and netarsudil  -  USA).[8-10] In glaucoma, the 
intraocular pressure is lowered presumably through increased 
trabecular outflow through a contracted trabecular meshwork. 

However, their potential effect on the cornea may be more 
dramatic, appearing to stimulate endothelial cell migration and 
possibly to a lesser extent mitosis.

Pioneering work by Kinoshita, Okumura, and Koizumi began 
the exploration of these agents as adjuvants to corneal endothelial 
healing.[11-16] This work coincided with surgical trials involving 
removal of guttata in Fuchs endothelial dystrophy without 
placement of a graft in several centers.[17,18] This operation seems 
to have a variable effect between patients, with some failing to 
clear their cornea for reasons yet unclear. In 2017, we described 
clearance of corneal edema in two patients, otherwise not 
appearing to resolve, after a short course of topical ripasudil.[19] 
This led to much enthusiasm that the combination of these ideas 
would lead to new, non-graft options for patients with endothelial 
disease. Subsequent trials are now testing that hypothesis in 
detail, both investigator and drug company initiated.

While browsing through the library of Massachusetts Eye 
and Ear Infirmary in 2018, Roberto Pineda stumbled across and 
forwarded to me a reference that serves as a reminder that there 
is nothing new under the sun. A detailed description published in 
1955 by Louis Paufique of guttata removal in Fuchs’ dystrophy 
without graft placement.[20] This idea clearly never overcame 
the local factors arrayed against endothelial mitosis to achieve 
universal adoption. The exciting question for corneal surgeons 
today is  -  can we take an old idea and combine it with new 
scientific innovation, to overcome its hurdles and potentially 
do away with the need for graft tissue in endothelial disease. A 
question worth asking with some patience required before we 
receive an answer.
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