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Endothelial Keratoplasty: Multiple
names and acronyms

1 PLK: Posterior Lamellar Keratoplasty (Melles)

1 DLEK: Deep Lamellar Endothelial
Keratoplasty (Terry)

1 DSEK: Descemets Stripping Endothelial
Keratoplasty (Price)

1 DSAEK: Descemets Stripping with Automated
Endothelial Keratoplasty (Gorovoy)

1 DMEK: Descemets Membrane Endothelial
Keratoplasty (Melles)

1 DMAEK: Descemets Membrane Automated
Endothelial Keratoplasty (Price)




DLEK v DSEK/DSAEK Anatomy

DLEK: Pocket dissected
Stromal fibers exposed

DSEK/DSAEK: 4
No pocket or dissectiong’” -




Our Current experience with over
1,100 cases of EK surgery from
March 2000 to September 2009

(Prospective IRB Study)

We developed and performed the first EK
procedure in the U.S.:

1 About 275 cases of DLEK
1 About 37 cases of DSEK

1 Over 750 cases of DSAEK (this includes
over 625 cases using “pre-cut” tissue)

We currently perform 6 to 10 DSAEK surgeries a week
with the Fellow doing >70 cases a year
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2 year Visual results:
Fuchs’ Dystrophy Eyes

Visual Results (eyes with no retinal

disease)

i mean BSCVA 20/28

1 99% with vision 20/40 or better

1 30% with vision 20/20 or better




Major Problems with DSAEK
surgery

1 Dislocation of Donor from Recipient Bed
1 Primary (iatrogenic) Graft Failure

1 Pupillary Block Glaucoma immediately post-
op from residual air bubble

Kitsmann AS, Goins KM, Reed C, PadnickSilver L, Macsai MS, Sutphin JE. Eye bank
survey of surgeons using pr&ut donor tissue for Descemes stripping endothelial
keratoplasty. Cornea 2008; 27:634639




DSAEK

Current Complication Rates
Devers Eye Institute, Portland,
Oregon, USA

First 725 cases:. same surgical technigue

(1 experienced surgeon and 6 novice)
1 Dislocation rate: 2.6% (19 out of 725)
1 Primary graft failure rate: 0.1% (1 out of 725)
1 Puplllary Block rate: 0.1% (1 out of 725)

Why does our surgical technique have such a loweraf complicdions?




WHY DO OUR DSAEK GRAFTS

HAVE SUCH A LOW
DISLOCATION RATE??




Terry MA, Hoar KL, Wall J, Ousley, PJ. The Histology of Dislocaions in Endothelial Keratoplasty (DSEK and DLEK):
Prevention of dislocation with a laboratory-based surgical solution in 100 consecutive DSEK @& Cornea 206; 25: 926932.




NO rur ouooJe SU JJport (le:
oetter acdhesion) put may
lirnit visuzal aicuity by one line
worse tnan DSEY
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Do you werli to “risure” /
DSAEY. graft will sticik?
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Take o Lesson from the Catkemay

citorny
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The gecko knows how to siicl.

The gecko foot pad

Tokay gecko dermonstratirig now good|
peripneral acdnerence zllows a DSAEY
greil ft to stick, —
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DSAEY Vidzos

-~ (on1 AAD website: also on website of Cllek-cselk.corm)
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Flow rnerly of you are scrapling
tne reciplent ped in DSAEY (
surgery? ‘

/W

[f not, WrlY not?
Not difficult
Tares very litile time...2 minuies tops
Arez of scraping is invisiole at 6 weeks
Does not affect vision

Will recluce your dislocation rate...if done oroperly \
Wit obvious bancd of wnite fiorils

rlzis no rezal downsicde! —

—
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What's Not To Loye A,WZ
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Interface Fluid Cenirally : Only wnere ine recipient o

(P

were scraped are nolding ine graft or)

Different rmeridians snow tne areas of ez i
and also the access region fowbekestesfitie
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1L rnontn s/p DSE
— VA 20/60

— BV graft fully
attacred

— 1/

.

L rnonthn postop







solves WItrout interventiorn

ﬂ)

L day post-DSAEY.
UCVA=20/200

2 monins post-DSAEY.

1,25+ 1.00 7 25

/7

Il-ﬁ \ﬁ —20/50




Talke Florme Polnts

Scraping can provide a onysical adnesion of tissue to
orevent dislocation until ine endotneliurm *warxes up”
o SOJ]E]]’fy acnesior

\

If tissue 15 attacned out interface fluid...do NOT re-
.ou.o.ola MVAIT . Ctissue will attachn witnout

Uﬁ

irterventiorn
Only re-oupole If detacnment is Irnminent or paiient is \
irnpatient for vision

Orie exception to the rule... T

A



Full Tnicrkness Edge from Ec *entr]c Trepnination
Irnplanted Tissue Snows “Arcniteciural Separation”
(Whnicr will NOT resolve witn of

nservation and
risks epltnelial ingrowtn of donor

eolirneliurn)




Take rlome Polnt {
Use tne Microscope for Trepnination of tne ‘
Donor Tissue to avold zccentric
Trepninatiorn...evern If you are a *ore-
presoyope” you cannot reliaoly discern a
roJerrlme of Ya rnrn witr tne narxed eyel (le:
arn 9.5 mirn irepninaton in 2 9.0 mrn ped) \

Terry MA, Snarmie . \vo]rl]ru eg eniric trepninatiorn
r>
1.0

Opnthalmology 2009 (Letier); 116:2481 -2, —
/7
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surnrnary of gractical points regarding
pre-cut tissue for DSAEK

(Exper]ence with COLD STORAGE OPTISOL only) {

B My opersonal experience witn it is witn over 625 cases
and it has worked as well a5 fissus cut on site.

B Request 'ir.Jssude tneai |s zif [eELS't 150 rnic 1003 ]n
'rmgme [ | J

J

B Care musi 'oe teuwcen In not getting an eccerniric \
ounch...use ine rmicroscope to punch issue!

B Ini Marys on stromal surface ¢ILL endotnelial cellst—~
(and are not necessary)

Terry MA: Pre -cut tissue for Descermnet stripping autornated EIFT‘DFH veratoplasty:
Cormnplications are frorn technicue, not tissue, Corre 2002t




Lvolcline
cornplications in DSAE surgery

ey noints to ¢ g

(R
(D

[B)

My JIJrger/ for DSAEY tares 40 minutes to complete every
step...fasier surgery ey calse rrore damr (e and cornplications

Use 5 i scleral incision at lirnot
Minirnize traurnza to donor zit EVER Y steg of
Do peripneral scraping of bed — NOT SUBTLE!
Modulate the size of the pupll for wnat you r

L,

—cilzite pupll (without NSAIDS) for cataract surgery
—-constrict pupll (witn Miochol and stroking iris) for insertion of tissue
—~cilzite pupll (with standarc drops) at end of case to prevent plock
To remove Interface fluld: sweep cornesa with elevated |OF of ir-
J*:‘cl_\/s‘ O at anove 40 for 2 to 3 minutes then lower to norrmal for 7

o rminutes
FJJJ, wourid witn vicryl sutures: prevent nypotony T

Fernove ALL air frorr e/e nen replace witn only a5 or & i edr
ouonle

1)

r-.— -
Lchn a5 possinle day Ol sureery—

Patlent SUPINE for L nour tnen as rr
— NO Pressure on zvel —

%A



Updzaie on longer term
Endotnellal Survival 1In DS
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ECD

ECD After DSAEK
3500 ,
N =40 eyes — Fuchs + PBK
3000 .
(all eyes at all time points)
2500
2000
0 Velues
1500 g~
Years 1-2: 0=0.4
1000 ;H A -
Years 2-3: 0=0.2
500 o _
. Years 1-3: p=0.07
Pre-op 6 Months 1 Year 2 Years 3 Years
Time Post-op

Endothelial Cell Survival After DSAEK
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Aneccdotal Evidernce
l

Weat else do we know apout DSAEK?
J

Most any case of endo fallure can be treated successiully witn DSAEK {




' r * [ gni' :

Wnei else do we know apout DSAEK?

(Peer review daita...more inan just anecdoizal)
Use of conesive viscoelasiic (Flealon) for DSAEY does NOT calse

[ " Islocation raie to increase,
s a triple, NOT
Sequen't]allymno cJJ'f'ference I Comohcauons rate or endo survival
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Islocation raites are still low (<3%) In comples cases Such a5 PB}‘.
vern rJJ ters, tupes, and under failed PYografis...as long as
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2,100 Is just as good as a cell count of 3,1OOJ
e doesn’t matter. . fissue stored for 1L day is no petter
| difference ]n CO fJOJJJcLEJJfb or ECD

FeJJ ows can do DSAEY during tnelr fellowsrip

ttendings ...as long as ine sarme surgic
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WHEAT ABOUT “VENTING

[\

| _\_

ICISIONS" TO REMOVE
TERFACE FLUID AND

DUCE DISLOCATION

mrf“




Verning Incisions in DSAEY

Introducecd oy Dr Frani Price: reducec
cdislocation rate frorn aoout 25% o 200

nis Inltlel 165 caseas

. D
o @

We nave not Used thern ait all and witn sirmple
sweeplng nave z dislocation rate of 2.6% In our

first 725 cases oy 6 different surgeons \
Verling Incislons rieve peer) cJocumented o

cause eplinelal downgrowin into the interface—_
anc Interface Infectlons

We do NOT recornrneric Using verniirg Incisayppsmm
I

In routine cases _
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WITNOUT the surgeor Krnowing It
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We do not currently recornrmernid using
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e



Also: Doeas tech
Insertor |

Terry MA, Saad HA, Sharmie N, Crien ES, Friend DJ, Haman JD, Sicgglar
endotnelial Keratoplasty: The influence

a a a - _
e of Inserilontecnniques ad jncislop-size—
on cdonor endotnelial survival. Cornea 2009 28: 2287

B



Lzagoraiory stucy of DSAEK:
Insertion and Inclsion S

5 inclsion v s
rrrn ncision

Tecrnnlgues used
Ir Qotn Inc sizes
FOrceps

Pull tnrougrn
susin Glice

Anzalysis of
)z e




Vicdleo:







Acuie Endotnelial Darmage frorm Inseriion: {
Incision size rnatiers, meinod Is less Jf’f]pOT'ﬁ[ELﬂ'ﬁ[‘
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Merneuver-Induced Endo. Darnage

brnrn incision size: 8% -+/- 3% Darnage
Versus p< .00l {
srnm incision size: 26% +/- 13% Darnage

i N\
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Lairger Incision — Smell Darnage

Terry MA, Saad FHA, Sharmie N, Chen ES, F
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Iclezl] Insertion tecnnigue: Tissue Injector

B Entirely avold wourd *om'oress]on
— Tupe injector that “delivers”
B Entrely avold roJ(JJrU tissi
— Tupe injector that * oHs tissue witnout overlap

1>

Into AC

B

-~

=
(D)
()

(—

ﬂ)

— Minimal incision size = 4 mrn for an 8.0 rmrn graift,
oirierwise get grafi overlrlo

N\

\

See: Letier to Editor rlnrl Fesoporise: by Doneld Tl z)/persres gy

Opntnalmology 2008 Feoruzry Issug ==——m
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Endosaver: similar plaiform device as NC|

out overlaos tissue 1o go tnrougn a smaller

,—l

Incision (3.5 mim)

Tan Endoglide: similar to a *closed

sysiern” Busin glide, out wiin 2 pla er

pase to preverniirls prolapse. Requires @ \
“oull througn” forceps frorm ogposlie —
lirous. Meay ne well sulted for Asiarn eyes

ancd eyes witn snallow AC =
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Wriat Apout DMIEF?
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1. Siripping of reciplent Descerr)

2. Implantaiion of jJust donor
Descernets’ witn NO donor
strorra
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DMEY. Advaniages

E Regresenisine pure anatorric
réOJ \C f [
tne cornea

B Visual renaollitation (om Flv@r?lg@)
appears to oe a mornin or two faster
'mAnJJAﬁV

ernent of jJust ine diseased part of

- s
Hearn and Melles: 2009 Y=
|




DM Er

—-what is the *learning curye”?

--whzit Is tne dislocation rate in the nancds of novice v
experienced surgeons?
--what s the PGFE rate in novice v experienced
sUrgeons?
--whalt Is the tissue wastage rate and endoinelial cell
darnage in DVEK? \
--caf we ever nave “pre-cut’ DMEK tissue and Is
tnere z way 1o etermine 'me rnealtn of tne tissu

re

T
pefore It s sentio ine < urgeo
--Are the resulis of DMEK (v L

(\

DSAEY) wortn 1t?

/

\\
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Current Criallenges witn DVIEF

J\/JAJJAJ Initlal Serles

\‘
N =50

B

B Dislocation rate = 25%

B Prirnary grafi fallure rate = 20%

B Tissue positloned *Upside down” in severzl
cases

B Endoinelial cell darmzage reporied on onily \
narnclful of cases

\

—

I

/7

Hlarn arnc Melles: 2009 EYE -



DIVIEY. Resulis: M Price et a

N =60 (51 Fucns)
Vision at 3 rmontns: 26% were >20/20

63% were >20/25
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| nyperopic snift of +.49 D

Endoinelial cell J 053: 30%=/-20 aii 3 mornins

laitrogenic Primary Graft Failure: 8%

Interface fluid re-puobling rate: 48% once

S% twice

Upside down grafis: 2 (4%)

Tissue wastage (8%): 72 donors for 60 cases
6 grafis converied o DSAEK

6 grafis totally desir




Practical considerations witn
DIMIEY {

“You orea I, You ou/ [t Lrmnonetary cost to surgeon/AsSC of
cdlestroying tissue ai tirmne of JJ\/F'/ surgery Is nuge (>U.5.92800 per
tissue) and so *Pre-cut DMEY. Tissue oy Eye Bank” s essernilal to

general adaptation of DMELK.,

Donor Supply is Limitecd: DSAEK '35 already narmpered tne donor

supply. Tne puplished *learning curve” of DMEY. (”9/ 0 20% donor
failure) may c J\/ervvmelm oLf fJJfJJ rsupply creating severe shortages of
tissue for gtner transplant procedures,

Flow apout “DMAEK": Price 'res S'uvvn tne comples donor preg \
tecr JJrJIJe of DMAEY. using cormpinzation “nigy 'rlJoole and “scupa”
tecnnigues witn rJU tissue wast ege rates....can eye banys do thisfor
us and at wnat cost of tissue wastage?

—

I




DIMAES: A nyorid echn]que Of
DME and DSA

SC 'S’ mermnoprane witn a perigneral ‘
ring (or crescer r) of posterior sirorra

. — 1/

ssUe preparation s cormnplex, involving \
crinicues of Blg Buople and DSAESL —
MNo data on ouicormes currenily | ouolu led,

out early worr oy BUSIn IS WLL@/
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\

DMAEF tissue can pe stored in Opiisol in standard ¢ ontainers

and slit larmp exarm and central specular ECD can be ODTE1 112 o ——
. ) . S L) L . . , . ) —_

But what will be the tissue wastage rate a2 doiuecjmmmremtra™

enclotneliurn frorn tecnniclan grocessing?



Trne avolutlon of EZ

E VWe've come along way frorn 9.0 i
incision PL/DLEY with rnarnuzl
dissecilons and average vision of 20/50

E DSAEY Is well estaplisned witn minirmel
"£]55 Le wastage, low cornplications and

Nelppy peatlents,

E Can DMEV/DMAEY. dlve Us ire sarme [
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