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Old School Window Doctoring



Old School: Replace the entire 

central cornea

• Ramon Castroviejo made significant 

improvements in corneal transplantation in the 

1930s and 1940s2

• Suture material, operating microscopes, corneal 

storage medium, and other improvements 

occurred in the following 60 years

• However, by the year 2000, almost all corneal 

transplants being done were still full 

thickness transplants



If it ain’t broke, don’t fix it

The new paradigm in corneal transplant surgery that 

has emerged over the last decade:

T. Bert Lance, 
Director of the Office of Management and Budget 

in Jimmy Carter's 1977 administration



…in other words

• Replace only the layer(s) of the cornea 

that are diseased or damaged

• Leave all other layers intact as much as 

possible

• New surgeries DSAEK and DMEK involve 

replacing the inner cornea layers

• DALK involves replacing the outer corneal 

layers 



Endothelial 

Replacement 

Surgery





• At a journal club in 2004, the cornea faculty at 

Columbia University in New York City were 

debating endothelial replacement surgery

• The consensus opinion at that time among these 

widely respected experts was that this was a 

fad that would not catch on

• They argued that the technique was simply too 

challenging with too high of a complication rate 

to ever catch on in the main stream.



• Advances in technique dramatically 

changed that perception in a very short 

time period

• By 2009 the American Academy of 

Ophthalmology’s Ophthalmic Technology 

Assessment Committee determined based 

on literature from 1980 to 2009 that 

DSAEK was superior to PKP for 

endothelial disease



A Few Basics



What is the primary function of the 

corneal endothelium?

•To pump fluid out of the 

corneal stroma continuously so that the 

cornea can remain clear



Why does the cornea need to have 

fluid pumped out of it?



What happens if the endothelial 

cells cannot pump enough fluid out 

of the corneal stroma?





• The most common cause of endothelial failure 

leading to transplant currently is Fuchs’ 

dystrophy

• Pseudophakic Bullous Keratopathy has become 

much more rare with advances in cataract 

surgery

• Corneal graft rejection can lead to endothelial 

failure in corneal grafts



• Hypertonic saline has some benefit for 

patient’s with mild endothelial disease, but 

for moderate to severe disease, 

transplantation is the only option for 

meaningful improvement in vision and 

comfort

• Corneal Transplantation

– In the 20th Century, surgery was avoided for 

as long as possible given the risks and 

challenges of full thickness transplantation

Treatment for Endothelial Dysfunction



What’s wrong with old school 

corneal transplants?





Expulsive Hemorrhage



Graft Rejection



Irregular Astigmatism



Slow Recovery for Full Thickness 

Transplants

• ~12-18 months to “full recovery”

• Many patients need a rigid contact lens for 

their best vision due to irregularity and 

often are not fit for this until a year or more 

after surgery

• The large corneal wound is often relatively 

weak for years after surgery



Endothelial Keratoplasty

• Descemet’s Stripping Automated Endothelial 

Keratoplasty (DSAEK)

– Endothelium and Descemet’s Membrane Removed

– ~100-150 micron graft is inserted and floated into 

position

• Descemet’s Membrane Endothelial Keratoplasty 

(DMEK)

– Removal identical to DSAEK

– Graft is just Descemet’s Membrane and Endothelium 

–no stroma is transplanted



DSAEK

www.sightlife.org





Endothelial transplants are much 

safer than full thickness 

Transplants

• Smaller, stronger wound

• Much quicker visual recovery (~2-4 

months rather than 12-15 months)

• No need for rigid contact lens since 

corneal surface is regular

• Lower rate of rejection (still not zero)

• Much easier to repeat if necessary



2005 2014

Corneal Grafts Total 48,122 69,833

Penetrating 

Keratoplasty

45,824 (95%) 38,919 (56%)

Anterior Lamellar 

Keratoplasty

869 (2%) 1,953 (3%)

Endothelial 

Keratoplasty

1,429 (3%) 28,961 (41%)

Adapted from Eye Bank Association of America Statistical Reports for 2009 and 2014



DSAEK vs. DMEK

DSAEK DMEK

100-250 microns thick 15 microns thick

Supine position for 1-2 

days

Supine position for 3-4 

days

95% of visual recovery 

~2-4 months (some late 

improvement up to 1-2 years later)

Near 100% of visual 

recovery by 4-6 weeks

Visual acuity averages 

20/30 (barring other conditions)

3 in 4 patients sees 

20/25 or better
Tissue is less fragile—lower 

dislocation rate

Slightly higher dislocation rate



US Endothelial Keratoplasty Data 

(2015-16 data not available yet)

2014

Total Endothelial 

Keratoplasty Procedures

25,965

DSEK, DSAEK, DLEK 23,100 (89%)

DMEK, DMAEK 2,865 (11%)

Eye Bank Association of America 2014 Statistical Report



• DSAEK

• DMEK

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs2aPB2YrMAhVM42MKHaAyDI8QjRwIBw&url=http%3A%2F%2Fwebeye.ophth.uiowa.edu%2Feyeforum%2Ftutorials%2FCornea-Transplant-Intro%2F4-DSAEK.htm&bvm=bv.119408272,d.cGc&psig=AFQjCNFxBlsH359xGpqZB6L93mvR1Yr3PA&ust=1460605423056789
http://webeye.ophth.uiowa.edu/eyeforum/tutorials/Cornea-Transplant-Intro/4---DMEK-edge-lift-05583822%5B1%5D-LRG.jpg


Descemet’s Membrane Endothelial 

Keratoplasty (DMEK)

• https://www.youtube.com/watch?v=zlpr7k8

38S8





Deep Anterior Lamellar 

Keratoplasty (DALK)
• This is for pathology involving the corneal stroma

• Common indications include keratoconus and scarring 
from infections or trauma

• Essentially the opposite of DMEK. 

• Surgery replaces all but ~ 15 microns of the cornea

• Tedious dissection

• Need to be prepared to convert to full thickness 
transplant

• Slightly stronger wound

• Patient retains own endothelium—likely lower long-term 
graft failure rate

• Similar visual result to full thickness transplant



2005 2014

Corneal Grafts Total 48,122 69,833

Penetrating 

Keratoplasty

45,824 (95%) 38,919 (56%)

Anterior Lamellar 

Keratoplasty

869 (2%) 1,953 (3%)

Endothelial 

Keratoplasty

1,429 (3%) 28,961 (41%)

Adapted from Eye Bank Association of America Statistical Reports for 2009 and 2014



In Conclusion

• Endothelial Keratoplasty is definitely here 

to stay

• DMEK (thinner graft) is growing in 

popularity

• The jury is still out on Deep Anterior 

Lamellar Keratoplasty



Thank You!!!
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