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In this decade lith the advert oIDALK and DSEK, penctrating kemtoplasty is bcing replaced nrolc altd
morc with Lamcllar-kcratoplasry as only thc diseased part ofthe cornea is rqrlaced gi\ iug bctter results rvith
lorv complication ratcs.

Whr- there is needlbrlamellar keraroplast)

. PKP induccs astigmetism in rangc of3 to 7 dioptcrs

. Decli[e in endothe]ial ce11 coLmt ieadi11g 1o grali lailule

. A11ograft rcjcction and cndoth clial dcconrp cnsation \r ere the lnajor concerns

. Postoperatine discomlbrts and wound healing time morc

. \\orrnJ.r.cn!llr in Ib',re '.rr,:r.rf' .rrlc_or

. \on pcnch-ating surgerl ]t reduces the risk ofirtraocular colnplications like glaucorra. cirlaract. CME.
RD, endophthirlmitis

Endothelial keraroplasly (EK) represenrs the selectivc replacemenr oI d),slunctional endotheliunr with
hcalthy donor cndothclium and is the pref'erred lreatnent tbr any comca \11icli has discascd cndo[ieliLlm
and relativel) nornal or erlYing colnealtissuc. EK has e\ olved o\ er-the past l0 ) ea1s liom very diflicult,
time consuming proccdurc oi Dccp Lamellar Entlothelial Kcr-atoplasty (DLEK) to its cunenr forn of
DSIKandDN4EK.

It includes:

. Descemet'sstrippingendothelialkcratoplast\(DSIK)

. D.sccrret's stripping automated endothelial keraloplasn,(DS.\E K )

. Descemet'smenrbIaneendothelial kcratoplasty(DNIEK)

History:

. Dr. Gcrrit Nlcllcs dcscribcd a postcriol lamellar keratoplasrv (PLK) veats later rn 199E. rrher.e only a
selectpofi ion of the cor-nca \\,as transplantcd.

. PLK \1as originally perfbnred b)r cr.eating a deep stronral pocket originetin! at rhe limbus \\.irh a 9
nillimeter (mm) incision and then nranuallv dissacting out posterior stlonta. D\1. and cndothelium using
a spccialiTed h-ephine ol scissors

'Dr.NlellesIaterrevisedthetechniqucblfoldillgd1eglaft.rvhich.natrledLheincisionsizetodecrcaseto5
1Il]t.

. Dr. Mark Tcrry subsequ.ntll adopied the techniquc in 2001. ildrling nrodiiications includins the use ol
viscoelastic to stabilize the antcliol chantber', rncl lenamcd rhe proieclure as dccp hLn<llrr_endotlte;c1
kcratoplasn,(DLEK).

, Dr. Melles then dcscribcd a proccdule where the DN,l and c dotheliun $,cre stripped llom thc hosr comea
(desceDetorhexis) and rcplaccd \\'ith a donor bUlion roIq s ns ol p""ieiior srrona. D\4. and
enclothelirLnr
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DI, Francis Price was thc first to publish clinical results ofthe tecluique' llriclr he narned Desccmet,S

stdpping endothelial keratoplast-Y (DSEK)'

nr M rrL Gor-o!ov reDoted the use ol a microkeratorne for donor dissectiol in 2006 and coined the teml

5...""',", t"ipp,,,.' r"lomaled end'Jthclial kerdloo':rsq ( DS AtKl'

, In 2006. Dr. NIeLIes cleveloped anottrer technique that he namcd Descelrct's metnbrane eidothelial

kcraioDlastv (DMEK) oMEK iLrvolres only donorDM and endothelium being transplaited in contasl

,n po.,'"ii"i.,torr. OV. arJ cndothel:'rnr uscJ in Dr A FK

. A rnodification of DIVIEK \\ as described in 2009 where a rim of strona rvas left at thc periphery ofthe

donortissue.

. This rvas named Desce11'let's melnbrane autolnated endothclial kentoplasty (DMAEK)

. Anothel techniquc was described in 2010, called Descemet's membrane endothelial kcraloplasty with a

stronalrim (DMEK-S)

. The difforence bettecn DNIEK-S and DMAEK is that DMEK-S 
'lonortissue 

is prepared rnanually rvhilc

;MtGffi;i;;;;',i"iot"ro,o,o. o, r.,rtosecord lascr for the initial posreriorlamellar dissecrion.

. In Dcscemet's st pping endothelial keratoplasry (DSEK) the poticnt s Descernet rnemblane is peeled

.tr'l ,,'in! .Decrcll\ a".,,r."a ',,,pn"r,';Ji"pi""ta u 
"tt " 

puuiol th-ickrress !rafi: r lr'rn'D drred Jisc ul'

ii,.",i.iii""r".'o."ceiner ono indothelnrni i20-30 9'; ofthe lnner doror comea)

lndications:

. AcquiredPseudophakjcorAphakicbullouskemtopathy'

. failedprevious grall.

.InheritedFuch'sEndothelialDystroph-YandIridocomealErdotheliaiS-vndrome

Indian Scenario

Total no. ofeycs being operatedin India annually approximately I crore

lncidence ofpseudophakic bullous keratopathy approximately 0 51;

This implics drat 50.000 patienis woLrld require EK

Ideal timeto Perform DSEK :

. There is a significant relationship bet['een Cataract Extraction to DSEK time and Best Spectacle

ConectedVisual AcujtY

. Peribrming earlier (<6 M) DSEK for pseudophakic coneal edema appears to be associated with

in'lproved \isual outcomes.

Surgical Technique

Thisprocedure. rvhich takes approximately :15 min isdoneunderlocalorgeneralanesthesil'

First the endothclilun and Dcscenlet-s membrane of the cornea is sffipped away through a comeal

incision.

Thcn a circular disc is rcmoved lron'l the innerlining ofa donor cornea

This thin laver is thei hansplanted jnlo the Iccipient eye and attached to the posterior cornea ofthc

recipient.



Donor tissue preparation:

. Corncosclclalbuttonsaracxciscdfro do ol globesand storedbvorgan culfure.

. Each globe is n1otrntecl on a purpose clesigned holder and the anter-ioI chamber is tillcd w ith air to crcate
all air-e11.lolheliLrm inrer lice

. \\'ith dlssection spatulas. a manual stromal dissectjon is made at approximatcly 95% stromal dcpth
using air-to-endothelium refl ex to monitordissection dcpth.

' Stlomal dissectioli is extended up to limbus over 360 degrees

' Aftcr disscction is cornplctcd. a 16.0 mm corneosclcral rinr is cxcised lrom each globe ancl the
endothelilrm is cvaluated with an ii\ efled light microscopc ancl storcd in olean cultLlre until time of
transpla11tirtion.

Surgical technique:

. With a rcl,crsc Sinskcy hook. a circularportion ofDescenet membrane is scorcd and sdpped fiom the
posterior stloma so a descemetorrhe\is is crcatccl and the ce tlal ponion of Dcsccmet membra c is
lemoved liom the ele.

. A tcmporal sclt'-scaling 5.0 mm sclclocomcal incision is created rrith a crcscent knit'e. Aftcr
tlephinating an 8.5 or 9.0 mm diametel DSEK-grafl frorr thc prcdissected coneoslceml rirn. the tissue
is foldcd over 60,'10.llkc a taco, and stainedl,ith trypen bllre.

. Aplastic glide iscareliLlly insenedthloLrghthetemporal i cision.

. Then, the graft is inscrtcd into thc antcrior-chambe1 ofrhe recipienr b,v sliding over the plastic glide using
a 3o-gaLrge bent needle.

. Tbe glide is remo\ed. and the DSEK grali is untoldcd in thc r.cipient ailerior chambet $ith balanccd
salt solution and an air trubble andpositionecl against dle postcrior stronta ofthe host.

. The grali is unlolded o\ er the lecipient peripherrl iIis. taking care oftouch betwccn st1olltal surlacc of
thc gr-aft and the undellying structures to a\ oid endotheIial danragc intraoperativel),.

. ,,\fterthe IISEK graft is unlolcled. thc antcIiol charnber is con]pletelt filled with r[.

. Dilating drops are used 10 pre\ ent anr- pupillarl block tionr airbubble.

. Once the donor disc is in Jinalposltlon \\,ith no inter f'ace lluid the surgeon rclrio\ as rlte air in the antaIio1.
chamberand replaces il\rifi BSS to pressLrrize the evc.

. An air bubble ofapproxirnatclv li to 9 mm is usualll left in place to help t'urrhcr stabilize the donor disc
position o! erfie llt.Sr2]l hours postoperati\.cl].

. The air bubblc pushcs the grali in place unlil it heals in arr efpropltale position, giving time for-the
punpins action ofendothcliurr rotclprhc donorlissue bind tu) ils nc\\ hLrsl

. Thc stlucture ofthe comearemaills iDtact.

DSLKProcedure \d\ a nlagc\ t)\ cr PK:

, Less In\rsi\ e. snlaller surgicalincisions

. No corncal-gralt sutues

. FastervisLraIrecoven



. Lessrisk ofsightthreatening complications and less i[duced astigmatism

. Post-sugery stonger eye (less prcne to injury)

. Lessriskofimmunerejectionofthetansplantedcomealtissue

. Shorter post-oPerative care

DSEKitself:

. lncreases overall donor tissue availability, using the posterior layer ofthe do[or comea in one patient

and the a[terior lamellar graft in another patient'

. Fasterto leam. DMEK Surgical techrrique may rcquire more taining, technically more challenging'

DSEKProceilure Challenges OYer DMEK:

. Suboptimal visual acuitY.

. Optical irregularities due to stromal layers being transplanted in D SEK'

. Slow visual rehabilitation.

. Inteface problems, folds in the donor disk fiom maladaptation to the recipient stoma' decentration of

the donor disk. and excess donorcomealthickness'

Overcome Complications

. Primary graft failure: a primary graft failure mte of 5 TTo Endothelial pump function has an important

,of" io g.:un uaft".io". In many iases, graft fails to adhere because the sugeon was too aggressive in

handlitrg it and damaged endothelial cells'

. Graft Rejectio[: Rejection can develop months -or years after.the, tatrsplant Patients can be

u.vnlpio,iiuto. When patients develops iedness, -blurry 
vision and light sensitiviry the rejection is

,"i,"ri. i" p."r*, *je'ction patients should be under a close follow-up carc and kept on a prophylactic

tapedDg steroid eye drcPs regimen.

. over expected cell-loss: Assessing endothelial celt density (ECD) after DSEK, it is expected a median

i"fil.t'J:Zy" -,fr" perioperatiie period After tbat theEcDdeclires at a linearmte ofapproximately

iiri ""flrL-z 
p". v"ir betrvee,t 6 months aod I0 years Graduat reduction in endothelial cell demity

over time cun lead to loss ofclarity and require repeating the procedure '

Follow up care

. Use the slit lamp: to ensue that the graft is fully attached and to look for signs ofrejection (scattered

keratic precipitaies, edema or conjunctival hyperemia)'

. Check lOP: monjtor for sterojd-ilduced pressure spikes'

. Check the refraction after first molth

. Check the cel1ftal com eal thickness I a graft that is getting thicker over time may be failing aad a gaft that

gets thicker suddenly signals rejection.

. Watch for detachments: Alterior seg ent OCT can assess ibr graft detachmeflts lfthe graft is detached'

it t u,io f"."uttu"t"a by rebubblin'g the aoterior chamber' Since the graft has been in aqueous fluid' it
often works well after reattachment.



Desccmet's membrane endothelial keratoplast] (D\,IEK)

. Descernet's membrane cndothclial keratoplasty (DMEK) is a parlial thickncss comca transplant where
the host Descemet mcrnbrane (DM) and endothelium are repla.ed by donor DtrI and endotheliurn. The
Indications arc same as those ibrDSEK.

AD\ANTAGES:
. Reduction ofinterfacc haze

. Less incidcnce ofgrall dislocation

. Shofiei visualrecovery as totalcomeal thickness remains samc

. Lal€er donor surface prolides more viablc cndothelialcells

. Less strong 91a1't-host apposition at interl'ace al1ows easierremoval ofi'ailed,'rejected donol lenticule

. No costly instrLrments lbrdonor lcnticule preparation

DISAD\ANTAGES:
. Difficult and more tmumntic rnanipulation ofDN4

. Higher endothelialccllloss rates with cunent teclmiques

SURGICALSTEPS:

A. Prcparing recipient e) e:

. Perlbm retrotrulbar injection. DNILK can also be done undcr generalor topicalancsthcsia.

. AHonan balloon is placed lo add ocularpressura tbr l0- l51t1irlLLtes 10 leduce purl(1rLrr pre\\urc.

. AaljLrst calipers !o 3.5 mm and mark clear corneal Limbus at ll o' clock position tbr main rvorrrd- Mart
rvithmarkingpcn

. Crcate2 3 adCitional narkings forparaccntcsis sitcs ( l -o' clock, 6-o' clock. l1-o'clockadjust!osurgeon
prelereice)

. Using il mm dianrond kelalome. cleale the paraccntcsis sites irdicatedby the markings

. ! ill the chamber \\'ith I Icalon

. Usc 8.0 mrn trephine io nark the celltral surfacc ofthc comea

. Use the marklngpen to crcatc multiple spots along trephination mark

.lnsc11relerseSinskeyl]ookviaparacentcsisardscoreDescemet'smenbranea]ong8.0mmmarking

. Relillthe ante or chambcrrvith Hcalon to pressurizc thc cvc

. Akeratome is used to make a 3.5 mm incision at the comeallirnbus along the marking

. Illsert reverse Si0skcy hook through paracentesis or main \1'ound to continue stlipping ofDesccmct's
mcnrbranc

' RcmovehostDesceilet'smembmnethroughnlain$,ourd

. Utilize the phacoemulsification irrigation,raspiration devicc to removc all thc Hcalon tiorr thc antelior-
chambcr

Ob.elr e rhe.i,,e o.' rrc p.lpil I n..rrc tlr- proil in cs.rnr -. l'"..ib <



. Stroke thc iris surlace orusc llliocho1 or- llliostat in ordcr to constrict largel pupils

. The IOP is lell rronrlalor slightiy soft b1'rLsing BSS injections

Prcparing, iDjecting and positioning donor endothelium-Descemetrs membranc

. Usirlg tyilrg forceps, rerrore preparcd DNIEK tissue fiom \ie\\'ing chamber and Lrse i\\ab speaN to

renove cxcess lluid fronr scletal rim. Use caution lo ensue gralt does not displacc tionl sntnla. lf graft

rlisplaces, use BSS and srvab spears !o encourage rcplaccmcnt.

. Place comcoscleralrim in empt-v- shallou' contair c r

. Stain with VisionBluc by applying enough d-ve to cover thc surface ofthe endothclium lirr 60 seconds

. Rcmove stain anclgenlly nservirhBSS

. Ensulc that the endoiheliun-Descemei's mcnrbrane is lying tlat on the postelior slrtrn.r . lfirssuc is not
laying llat, rcfloat \\ith BSS ancl use speal sponges to dra\! the tissue to$ard ih..Ll!.i.Be carefiLl lo
avoidtouching the endothelium

, N4 ount and ccntcr tis s ue on vacu um b Iock cnd otlielial side up

. Apply suction by deplessing s) ringe attached to vacutrm block to securc tissue ir f ' -:

. Obtain trnd slou.1-v lower trcphine puich onto \.acuum block untiltrephine is ra:I:::! trl .rldLrthelium

. Cc tlyapply pressurc and lappingto cul donol- Descemet's men'lbranc and ml:li::.-:.:irLjrna.l60" around

the edge ofthc graft. Do notperfonn cotnplete trephinatioll

. Optional: If s stamp is not used, obta in l .0nlr,tr trcph ine and pLrnch !hr.. lrr : r -, rrg peliphelal edge of
gr-aft in a nanner that will allo\\, distingLr ishing bct$'een the e[dothc]ial rnc :::::-. e ii:: l r i'"w s. Ifpossible.
position thesc marks al locations oflalger tags ortears

. Usc tying forceps to rcmo\ e pe phcral L)escemctlncmbraneandplacl::l':::,1.'r"containerlllled\^ilh
BSS (Forpracticc ioading at'tdunloading modltil:d Joies tube).

. Be caretrl not to Iemovc peripher'a] lissuc too tluicklyas somc olthe L".::::l.l\ ntrlhalebeencut Ifareas
are still attached. use diamond knife to hand cut or- rcpeat treph ine

. Appl-v- BSS on top ofgralt to subrnerge endothclium

. Usc tying forceps to gcntly lilt the cdgc ofthe giaft 180'lllnn ihi r::fr.d hinqc

. Slowly peelgraftback towardhirrgc and lili out oIBSS

. Whilc holding tissue rvitlr forc ep s. lii1 comcosc lera I bullo \r:1h \ i:ir'nBlue

. Lo$ergral'tintostainandapplyfllrthc|staino11topto.omfL.l.l\.ubnergetissuc

. Allorv staining for'3 n'rinutcs

. Du 11gthistimc, construcl lhe inseltion de\ ice

. Obtain l,l French gastic tubing and cLrl L5-l.0crn sectron \ ith drapc scissors

. Soakthe inside with BSS

. Coinect one cnd oftubi]1g into Lucr lock ollcc s) ringe

. Attach the oiher end oftubing to the proximdltip ofmoCificd Jolles tlLbe
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l:3r\ BSS i11to sydnge via Jones tube and withdra\\,to cn surc tiqht_junctions

l:tain cnough BSS to lill Jones tube

T.5r the injection deviceby drawing pcriphcral scg ents ofthc graft sctaside earlier Practice loading
lnd unloading into BSS to appreciate the amount of pressure reqLrired in doing so. Avoid aspiratine air
J uring tlis process

Rerum attention to donor tissue subncrgcd in VisionBluc

Lse spear sponges to remove VisionB[Le. Use caution to prevent tor.tchirg tissue

Cently apply BSS onto comeoscleral rim to dilutc VisionBluc and rernove u.ith spcar sponges

Rcpeat until blue 91aftis floating in almost clear solLrtion

Use tying forceps to carel'ully transl'er comeoscleral rim to shallo$, charnber tilled with BSS and float
graft offol'comeoscleral button and into the shallou.dish

Uso lorcepsto remove comeoscleral rin]

Obtain assembled injccting dcvicc

Subrne€e tip ofJones tube into BSS containing donor glali and situate bevel next to the end ofthe EDM

Gently aspirate tissuc into.toncs fube keeping in mind thc amount ofpressure necdcd as testedprior

Check orientation ofEDM by obsen'ing the direction ofcurling edges. Edges shoulclbe curlingupu,ard

Inse tip ofmodificd Jones tube into main wound ofrccipicnt u.hile maintaining conecl orientation of
gra11. Tip ofJonestube shouldend on topofpupil

Again, check orientation ofgaftensuring that scrolls are l'acingullward. Rotate injectur as neccsscr)

Slou,ly depress sl.ringe plunger to inject grati into antcrior chamber rvhile rcnroving injectoL even more
slowly lnject extla bursls ofBSS to help o ent the graft perye[dicLL]ar to main rvound and prevent
efflux.

Be careful that the graft does not eject liom wound. Prevent this by allowing fluid to drain liom main
wound orpamcentesis or use a cannula to close the imin woundl\hile withdrawing injecior.

Use i 0-0 nylon to place onc intcmrptcd suturc closing ihc nrain u'ound

Again. check orientation ofgrali ensuring that the scrolls are l'acing upward while the graft is floatins in
the ante orchamber

To nranipulate the grail in the ante or chan1ber', utilize bursts ofBSS if neccssary to llip grali inio
correct orientatioq center the EDM, or open a tightly sclolled Descemet loll

Use the cannula to pcrform short swift taps to thc cxtemal comea to help center the gratj and open ir:
scroll

Manipulating the graft is facilitated by obtaining a shallow ante or chamber. This can be done by u:ii:
thc indcx fingcr on the non dominant hand and appl],ing plessurc about 5mm liom the limbus

A1ler centering and fully unrolling the graft, introduce tip ofcannLrla attached to 200u SF6 ir:t.. .::
anterior chamber, postedorto the gral't taking care ne!er to to[cl] the endotheliLm

Once the tip is above the pupil, slou,ly inject sas to irllo$, apposition ofthe graft to rhe poslenr.r <r:.-:::
aliowingthe edges to unfold and the centerto touch stroma
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. F i ll the anterior ch amber lvith gas

. Observe lhe entire margin ofthe graft evaluating fbr any folds ard detachments

. lvlanipulatjon ofthe bubble, or bubble bumpiltg. can help reduce folds and detachments

. once allthe edges are checked. perfonn swccp ofentire sudace ofcornea with a barraquel spatu1a

Postoperative Management

. onc samplc medicatio[ regimen: Prcdnisolone acetate lo% shou]d be used every two houls while awake

for the fiistweek,4 times daiiy overthencxt 3 months, then slowly tapered and stopped atyear

. Artibiolic drops should be uscd for' 1*eek attersurgery'

Complications

. Graftdetachment

. Damage to tissue duiDg prepaBtion or surgery

. Upsidedowngmfts

. Epithelial defect or erosion (3.0%)

. Raised jntraocular pressure (lOP) in as high as 12% of patie[ts, wjth - 2.8% developing secondary

giaucoma

. Descemet graf't folds (1.9%)

. <17o risk of anterior synechiae, hypotony, pupillary b1ock, subepithelial haze, and interface pigmcnt

deposits.

. Cystoid macular edema (CM E): one study repofted a high rate of CME of 12'59'o in eyes with DMEK
alone and 13.3% ofeyes $'irhDMEK and cataract exttaction-

Surgical Outcomes:

Visual acuity at 3 months:63% withvision > 20125 dnd26% >20120

Msual acnity at 6 months: 79 94% \r'ithBCVA >20110 and2247% >20120'

Multiple stLldies have repofted th at DMEK causes amildhyperopic shiftof<+0.50 D afler 6 l2months

follow-up. DSEK has b;e[ repofted to have a hyperopic shift ofaround +1 00, due to the shape ofthe
donortissue.

postoperativc refraction stabilizes at 3 months \rith no significant sphcrical eq rivalent change between

3 and 6 months postoperatively.

Endothelial ccllloss estimates Iollowing DMEKvary widely, from 32-40% at 3 months to 36-40% at tl

montl]s.

Our Experience11ith DSEK/DMEK

we have been doing DSEK regularly since 2008 in the Dept. of ophthalnology, IMS, BHU and DMEI-
sincc 2016 at Chanrll.a Eyc care. Lanka. varanasi. The rcsults ofihe surgery ale externely gratirying $ il:
more than 90o/o success rate and more than 50oZ patients achieving BCVAofrnore than 20'130'



\\'ith DXlLK the tesults arc cvcnbetter*.irh 80ili,patients achicvirgBCt\ ofmole lhan 20r30. prcseltl rr;
arc doing 6-8 cases ol Dl,lEK evcry monfi. Nor'*,c hate almost completel), shiftcd ro DM E K lruur DiEh
Hou.erer thcrc arc few indications $'here we stili do DSEK. Thesc arc Aphakia. Vitreous r _\ntcri.,:
['hamber. Vitrectonr iscd E1,c. L trrge Periph cral l dectomJ,in a opelated eyc.

The Donor clileria \\ ith D\4EK is very stringent. Tllc Donor age tvpically should bc bet*een 50 to l0 \\ i: i
cndothclial cell count ofmore than 2700 per 1nm2. Nou' \\'ith rhe help of Sieht Lile and otlte1 Corrlnuni:..

1< B:-1. i i.r .rt \el) elrre .o jcr .u, h i.,tr...

Pre- operati \ e lhtographs

Slamped Comeas as iacn post-operativcl



Final Resuhs

Conclusion:

DMEK is norv a prefered technique in comcal cndothelial clysfunction' The advafltages of DMEK

outwejghs penelralirg kcratoplasty b) *tfy 'ittr"i 
t"it'Ufiff"iti l"I li1-g]Yitt' 

better ocular suface'

absence of suture rclat"d .ompt,cat,ol..,-iir* in"la",-r"" of graft r+ctions and minimal risk of rvound

ffi;l,'": il"";il ;"ry n,rr" t'ot oo*' ton'e down to I month in DMEK rvhich $'as almost one vear ln

Pcrleu.rtine KcrirtoPlcst)'


