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Descemet's Stripping Endothelial Keratoplastv: An Update

Dr Ashok Sha ta-MS, Dr Rajan Sharna - 11BBS
Cornea Centt'e. Chandigarh

Comeal rr'ansplant is the most successful ofall the organ trans plants being pertbnn.d
on the human bod)'. First successliLi humaD comeal transplalt rvas pcrfbmted br Dr
Zimr 1n 1906. Sincc thcn largc numbel of comeal surgeons contribLlted to tlte
irnprovement ofthe surgioal pr-ocedurc and succcss late oI lhe corncal tmnsplants. ln
good prognosis cases the success mte ofthe proccdurc is 90olu to 959o Comeal

-irgeons sti]] face problems of allograft rcjection, post-keratoplasty astigmatism and suture related
: ,mplications.'By the time the procedrre achieved a landmark of 100 ycars after lirst successful comeal
' :nsp1ant, scvcral ncrvcr lamcllar proccdurcs were evolr'ed. The concept of component thcrap) for
-:rnagenent of comeal disordels was introduced. ln addition to the deep anterior lamellar keraroplas!)
l\LK), the concept ol posterior iamellar keratoplasty was introduccd. Since then number ofnclrer

. -:rical procedures have been introduced. Rcscarch ls still goi11g o11 to furthcr take care of sonle of the

.:,\b1e1ns associated lvith these newer pr'ocedur-es-

\ Poste aior la m ella r keratoplastl :

This procedure u,as introduccd b) GclTrt Melles; MD'In this pruuedurc lamellar dissection ofthe
- 

: jt comea at the level ofanterior two-third and posterior onc- third is perfonned. Intrastromal trephination
. pcrfonncd using spccial comcal nephine and posterior corneal disc is rcmoved. In the same way intra-
. :orndl dissection of the donor comca is pcrlormed alier mounting the donor comea onto the aftificial
,:teriorchamber The donoldisc is punched fromthe endothelial side and is placedinthehost comea. Later
larkTeny. MD used viscoelastic srLbstance to dissect dccper layers and termed histcchnique deep lamellar

,-Jothelial keratoplasty ( DLEK). 'The procedure has a steep leaming curve. It is aiso associated with
-:rnary graft failure, donor disc dislocation and host versus donor mismatched thickness. Because of
::hnical diffrculties and associated complications the procedure is no longcrperlbnned.

3 Descmet's Stripping Endothelial Keratoplasty (DSEK):
DSEK procedwe 1\,as desc bedbyGetitMelles.'lntl'risprocedurethemanualdissectionofthe

-omeal stromawas aYoidcd. Instead Descemet's membrane is stripped ftoln the posterior comea using DM
;:ripper or reversed Sinskey hook (Bausch and Lorrb, St. Louis. N4O). Trephine irark is pur orl the anterior
!ud'ace ofthe comea and tlis senes as a guide to complcte DM stripping. To facilitate the visualization of
:he Descemets nembrane it may be stained uith Trypan blue dye. To eiliance the visualization ofthe DM,
re eclematous comcal cpithclium shouldalsobe scrapedoff.

Donor comea (14 nxn diameter) is placed on the altificial anterior chamber Anterior stromal
:ephination up to 350 micron metel is perfonned. Lamellar dissection ofthe donor comea is completed and
:.uor disc is punched out from the endothelium side. The donor disc contains endotheliun. Descemcts
-:rembrane and posterior stroma (150 micron meter). Lamcllar dissection ofthe donor cornea should be
-:rlormed cztrefullyto avoidbutton holing, Descemet's membrane perlbration, irrcgular thickncss ofdonor
::rc andircomplete dissection.



The anterior chambel is cleued off any viscoelastic substance. Viscoelastic

substance is put on the endothelial side of thc donor disc. Ihe donor disc is

folded 60:,10 ratio and held rvith the help ofa special forccps. The donor disc is

inserted into the anterior chamber. Ihc insefiion should be smooth and least

tmumatic. After insertion oflhe donor disc. it is unfoldedusing an airbubble.
Oncc the donor disc adheredto thc posre orcorneal surface itis ccntered over
the pupil. Main incision and thc side port entries are closcd. An intra-operative

inferior periphcral iridectomy is pcrfonned to avoid papil1ary block
glaucoma(Fig l).

Comeal surgeon in thc inilial phase ma!
select Fuchs' dystophy or pserLdophakic conreal
edema $.ith good visualization and noImal anterior
chamber(Fig 2,3). However the expcrienced
comeal sulgeons perlbnn DSEK i DSAEK itl
patlcnts \lith antenor chamber IOLs, aphirkja, graft
lailure and glaucomawith filtcring stLIgery (AGV). Fig.2: Fuch,s

€ndothelial dFtroph_Y
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Fig.3: Psetrdophakic

The DSEK/DSAEK procedure rnay be combircd with phaco emulsification or sclera llxation ofPClOL.

C Descemet s StripingAutonrated Endothelial Keratoplastv (DSAEK):
Currently DSAEK is the nost coixnon endothelial keratoplast"v procedure being perforned. ln

DSAEK the surgical procedwe cssentiall.v rcmains the same as in DSEK. The only diffelcnce is that the

manual disscction ofthe donor comea to obtain donol disc is avoided. Instead a microkcratome with 350

n]icron meterheadis used to remove the stroma and finally donordisc is punched from the e[dothelial side.

Thc donor graft preparation \tith microkeratome isbestdoleby anexpericnced eye banktechdcian Visuai
acuity has been rcpofied better $.11h DSAEK as compared to DSEK. In some of the patients whosc vjsual
acuity did not improve lolloiving DSEK. improved significantl"v following DSAEK, as thc dissection with
rr icroke ratorne is srnoothcl thanthe manual dissection.
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Fig. 6 Mannual lamellar Fig. T,A.uto aled lamella. cutting ol
dissecttun in DSEK donorlulton in DSAEK

Details ofthe artificial anteriorchamber and some su1€ical steps are shovn in figs.'1to 7.

Donorlenticule preparation
\{icrokeratome: Tl1c donor comeoscleral rim is moulted o thc artificial anterior chamber

\licrokeratome is ad.justcd to cut lhe anterior-350 micrcn stroma. IOP in the aftificial anterior chamber is

keFi under conrrol. Highcr IOP yields thinner donor lenticule. The thinnel lenticulcs rnav also be obtained

i,, il..\\ erFasses Donorglalithickness asynlmctryand iregular surface may cause posloperative



E

hyperopic shift. Smoothedng ofthe i[egular surt'acc using exciner laser is cura]1ih undcr evaluatjon.

D Ultra-thir DSAEKT
Ulm thii DSAEK has been reported io cnhaltcc \'isual acuity results. \4ost cor nea I surseons bclict e

100 micron thickness as ultra thin lenticule. Howe!er in scvcral studies ill donor lenticule of ll0 rricron has

-iacn corlsidcrcd an ultra- thirr. A doiible pass microkeratome techniquc has been used to prepare ultrs-thin
DSAEK lenticule. ' This teclxiqlLe provides lhin lenticule. but incrcascs the lisk ofcorncal perlblation ancl
:ndothelial cell loss. Stronral h]dration technique by injecting BSS into corncal strorna or keepins rhc
romeo-scleml tissue in hypo-osrnotic tissuc cultlu-e medium haYe also been uscd to get ultrathin tissue. '
- un-cntly most sulgcons prefcr srnglc pass tcchniquc. Busin et al have repofted that \,isLlal outcome
rlLowing UT DSAEK is bcttcr than corltcntional DSAEK and comparable to DN{EK. ' In receni

-xblications use ofDS-/\EK grafts sub 100 micron thickncss have been used with bood visual outcorre. In
rr expelience UT DSAEK may be pe bnned with morc casc and predictable manncr rvith the usc ol
':dosavcr.

lamtosccendlascr:
Iemtosecond lascrcanbcuscdto cutlamellardonordisc to perfonn I)SEK.After fcnttosecord laser

: the donor disc is sepamted \aith the help of spatula. Femlosecond laser has also been used to aim
_:rothcr surt'acc of donor lenticule. Stodies have sho[r that fcnttosecond preparcd tissues ha\,c ]rore
.sularitics. rough stronralbcds and increased thickress irregulalitl, compared to nicrokeratorne preparcd
. .c. 

_ 

Thc irrcgularitics in to thc stromal surf'ace ha!e been attributcd to conlparison and defonnation of
.1ca by lemtosceid laser applanation cone.
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- tirtion techniques:
Several techniques including taco fold (60:40),

- .,1 Busi11.s glide and simple glide havc bccn
:.cd (Figs ll.9). Af'tertaco lbld the disc is inserted
:rc help ofspecially designcd forccps. Significant
'relial cell Ioss has been repofted u,ith thc usc of
,:. Endothelial cell loss is lnore in the initial cases

lcarning cun,c. A rcccnt study reliewed thfee

- -.:l rechniques, lor-ceps assisted inscftion ofa 60-
jid donor disc (taco). lblceps assisted pulline and

r
i

riiistcd pushing olthc donol grall. EndotheliaL ce11 loss u'as comparable in all rhe three techrliques.

l-ig.8 Foldirg ofdonor disc (60:10) [ig.g Busin Glide

Use of donor ilNertiorr device (EndoGllde) resulted lowcr endotlielial cell loss
cornparcd to sheet glide.'Use of Busin glide has been reportcd to providc better
cndothellal cell survi\al follo\\,ine DSAEK. ' Endosaler is dnothq device
cornmonly rised to inse the donor disc in DSAEK. "'The endosaver is uscr
fricndly and erltatrces endotheliai cell sun,i\al. The insertion device has an
irigation systcm that keeps the anterior chamber deep during inseftion ofdonor
disc (Fig 10).In addition to the insefiion techniquc. the incision size is also knou,n
to affcct cndotheial cell sun ival in DSAEK. hi a conrparative srudy5 mlnincisions
have been rcpoficd to provicle higher cndothelial cell sunival cornparcd to 3 mm
lnclslons.

t

.ltions:
-.rr disc dislocatlonis a common conplication aftcrDSAEK. Dislocation ofdonor disc usuallv



occurs iI1 the immediate post opemtive period i.e. within a rveek olsurgcry. Late dislocations have also been

rcported. The average dislocatiol rate 1,1.57o (range 0 82yo) has bee11repoficd. Plimary graii lailurc i.c.

donor grafl not clearing within 2 months of surgery is another conplicarion. Con1promjsed cndothelium.

blood in the interface. shallow antedor chamber and poor surgical technique may be responsible lor primary

graft failutc. The averagc graft l'ailure rate rcported is 5% (0 29%). The comeal endothelial ccll loss Is

higher lollowing DSAEK compared to PK in the first ycar after srLrgery The mean endothclial sell loss

folorving PK ranged I l% to 29% at 2 to 6 months, 16% to 45%, at 12 rronths and 29,; to 547n at 24 months.

Mean endotheliaiccll loss follouing DSAEK .ongcd from 25'% to 5'19"0 at 6 mo.rths and 29 to 6116 at 12

months.'r Comeal allogralt rejection bas been reported in l0'% of oases follo$'ing DSEK/DSAEK' The

incidence of endothclial rejeciion lbllowing DSAEK is lower than following PKP '' Glaucoma tbllowing

DSAEK may occur during immediate posi operative period or few months aftel sugery Immediate post

surgcry. acuie rise ofIOp is clue to pupillary block ca,scd by air b,bblc in the allterior chambe.. This may

rcqiiri topical and systcmic anti-glaucoma medicatjon and release ofair by opening the pamce-ntesis sitc.

L"t. onseigluu.oma n,aybe due ti corticostcroid use and may need anti glaucoma mcdication. 
: Epithclial

downgrou,ih, calcareous degcneration, refractile parricles at interthce and air bubble induced damagc to the

comeil endothclium have ilso been rcported following DSAEK." Anterior scgment OCT and confocal

rnicroscopic evaluation isnecessaryin case improvemenl ofvisual acuity js suboptimal

Earlyvisual rehabiljtation, miDimal asliglratism and no suture relaled complications are advantagcs

of DSAEK proccdure over the conventional penctrating kemtoplasty. ' Donor disc dislocalion. prirnary

graft failurc and r-ise of intaocular pressure are common

conplications obscned dur1-ing early post opemtivc period.

S$,eral modif ications including antcrior chamber maintaincr,

stab incisions for interface fluid. preoperativc or inha opcrative

intbrior pelipheral iridectomies decompression of anterior
chamber alter I hour and scraping ofpcripheral rccipient bed

have been advocated for decreasing the incidence of
complications. DSAEK may be peformed as suturc less

procedure (Fig 11).

I

Fig.llaDSAEK
Post op at 48 hours.

t'ig. 11b DSAEK

Fig.12! DSEK
\ th pupilloplasty

Post op at ,18 hours.

Fig. 12b DSEK
iYith pupilloplasty
Post op at 3 week.

Fig. 13a Aphnkic Fig. l3b DSEK with
corneal edema. Scleral Fi\.rted

PCIoL (Conbnrcd),

a

l-

DSAEK may be conlbined witlt pupilloplasty or sclera lixated PC tOL implant (Figs 12, I 3).

{ i:lumrric inseftion ofthc donor lenticule results, minimal endothelial ccll loss and

::-i:nc.'. rhe gralt sun ival following DSAEK (Fi8 l4).

Fig. 14 DSEK
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D Descmct's Membrane Endothelial Kcratoplasq (DMEK):
ln DNIEK transplantation of Dcscmct's membmne and

:ndothelium is perlbrmed (Fig l5). Descemet's menbmne is strippcd
iom thc donor comca and iniccted into th(] anterior chamber using
:.lccior used to implanl lbldable IOLS. Descemet's membrane is

-rnlolded by injecting an air bubblc. lt is difficult to rccognize endothelial
.rde. To identify endothelial side and to obtain optimum approximation
:ndothelial side rnay be staincd v/ith trpan bluc. In DMEK, the challenge
:r !o prcpare delicate graft tissue widl least tlauna. Several techniques to
::.rwest the donot tissue for DMEK havc bccn describcd. Mellcs ct al lig. 15 DMEK dirgranmatic rcprlsentation

.:escribed a manual technique, in which lhe donor comeoscleral lim is immersed in BSS and DNI is pealed
i lth one point non-toothed forceps. 'Endothelial cell loss ranging from 4% to 7yo ltas been reporled using
::is technique. Giebcl and Price dcscribed SCUBA (submergcd comeas using backgrounds a$a\')
::chniquc." In this tcchnique the donor comea is submcrgcd in thc Optisol or BSS to decrcase the surihce
:nsion and allows the DM to rest onto thc stoma. Kiuse et al harvested donor graft usillg a pair offorceps
:rdleportedl%endothelialcellloss.'lnaconrparativestudywithDSAEK.DMEKprovidedbettcr!isual
-:covery and compamble elldothelial cell loss at 6-month follo&'up. The DMEK group had a highcr.
rlrccntage ofre bubbling procedure but the difference was not statistically signilicant.''

Yocrcuk et al cvaluatcd clinical outcomcs ofDMEK in vihectomized eyes and found it successful
r restori[g lisual acuity in these eyes. however the higher rate of complications was obsened than the
-:Dortedwith stalrdard DMEK.''

E ROCKInhibitor:

Comeal endothelial decompensation infuchs dystrophy and pseudophakic oomeal edema results
i signiticant decrease in visual acuity. The Gold Standard treatment option for comeal decompensation
::rains the comeal transpla[t. Altemalive options including h]pcrtolic sa]ine (50/o), antetior stromal

-ncturc, amniotic mcmbrane transplantation, phototherapeutic keratectomy and bandage cofltact lenses

.\ c bcen advocated for symptomatic relief for paticnts with poor visual potential.'' Receit experin'tental
- - J hunmn studies have reported comeal endothelial cell regencration using Rfio associated kinase iilhibitor
:.OCK). ROCK irlhibitor Y27632 has bccn documented to promote cell adhcsion, proliferation and
rdulatc apotosis in primate corncalcndothclial cclls in cultLrle.''' Ihe addition of ROCK inhibitor in the

-.iure lnedia has also been shown to enhance the results ofhuman corncal cndothelial cell culfurcs. The use
: -r ROCK i[hibitor, as intra-cameral itjection for cu]tivated endothelial cells and as a topical eye drops,

- :\ prove to be an cffective option fbr thc trcatment ofcomeal endothelial disorders in futurc.

ln a comparative study DSAEKwas perfomed in thc conta lateral ofthe eycs thosehave undergone
:,P.' In a direct comparison better uncorected visual acuity, besFcoflected visual acuity, contrast acuity,
- :,ddition to elimination of surgery-induccd astigmatism and HOA wcrc ma.jor advantages of DSAEK
-::rnique. 

r:A 
steep leaming curr"e. high per operative endothelial cell loss and costly equipment for cutting

: donor disc are majol cotrstraints in pedbnning DSAEK. Long te1m glaft survival is another area of
-.-crn. In some ofthe studies 90% graft sun ival at I year has been reported. DN{EK has thc potential to

. rre\ e visual acuity equivalent orbetter thar20/25 in 75% (higherthanDSAEK) ofpaticrlts at 1-3



rnonths.:'I11 lutur-c. once the technique is standaldized. comeal surgeons rnay prefe| DlvlK over

DSAEK. Both DSAEK and DN4EK allou'lo beiellt rnorc than one patieit lion sillgle donor cornea-

DSAEKoTDMEK and DALK can be perlbrmcdusing ol1e donor comca to bcnefit two patients.

Conclusions:

DSEK appears to be sal'e and elGctivc for the ma[agenent of the .liseases aliecting

endorheliuir ofthc cornea. Surgical complication rates. glaft clarit1. visual acuiq and endothelial

cell loss following Desccmet's str'lpping (automated) endothelial kcratoplasty has been rq)ofted

equivalent to PK. DSA.EK has bee[ repofied sLLpenor to PK considedng carlv visual lecovery.
refrirctivc stabilily, postoperati\e rcfractir'e outcomes. wound ,/suture_reitled complications and

intraoperative orlate choroidalhelnolrhagc. DSEK/DSAEK is curre11tly the rnosifreferred surgical

procedurc for treatment of lhe corneal endothclial disorders. DMEK an emerging technique is

tcchnically demanding a1ld more studleswill ascerlain its ]ilture.
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