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The cornea may be damaged or diseased so that it
can only be treated with a corneal transplantation.
These corneal diseases and disorders may affect
the cornea structurally or functionally, depending
on their complications. For example, Keratoconus
causes structural abnormalities in the curvature
of the cornea, which leads to some visual
impairment. Or, corneal dystrophies are a group of
corneal disorders in which functional impairment
of endothelial cells, on the innermost layer of the
cornea, cause corneal opacities and significant
vision loss. Although medical therapy can be
used to relieve symptoms, the only definitive
treatment for corneal dystrophies is also corneal
transplantation.

The first successful corneal transplant was
performed in 1905, which involved replacing
the entire damaged or diseased cornea with a
healthy cornea. Gradually, with the development
of ophthalmology and numerous advances in
surgical techniques, corneal transplantation
evolved significantly, and eye surgeons succeeded
in removing only part of a damaged or diseased
cornea and replacing it with healthy cornea tissue
from a donor. This technique is known as Lamellar
Keratoplasty.

Lamellar keratoplasty in patients with corneal
opacities, keratoconus, or anterior corneal
dystrophies involves replacing the innermost
or the outer layer of the cornea with a healthy
innermost or outer layer of a donor cornea. But
in patients with some diseases, such as FUCHS,
PPCD, or ICE syndrome, or in patients with a
previous failed full-thickness corneal transplant
and endothelial cell loss complication, lamellar
keratoplasty involves surgical replacement of the
endothelial cell layer with donor tissue.



Since no living human being can see without
a cornea, healthy corneal tissues for corneal
transplants come from deceased human donors.
A healthy corneal tissue for a corneal transplant
can be provided by an eye bank following legal
procedures and performing specialized eye
examinations, including microbiological tests and
endothelial cell count tests.

Common Types of Corneal

Transplants
® ALTK (Lamellar Keratoplasty): In this

technique, only the damaged outer layer of
the cornea is removed and replaced with
the outer layer of a healthy donated cornea.
® DALK (Deep Anterior Lamellar Keratoplas
ty): It is performed on patients with corneal
disorders in the outermost layers.

® DSAEK (Descemet Stripping Endothelial
Keratoplasty): It is performed on patients with
corneal endothelial disorders, in which the outer
and middle layers of the cornea are healthy. The
thickness of this graft is about 90 to 180 microns.
® DMEK (Descemet Membrane Endotheli
al Keratoplasty): It is the latest generation of
endothelial keratoplasty, in which a very thin graft
with a thickness of 6 to 16 microns is implanted.
Compared with other corneal transplant methods,
the DMEK technique is a more challenging
procedure, has more complexities, and requires
more practice and experience.

DMEK, as a new generation of DSAEK, is
performed on people with corneal endothelium
disorders. The benefits of DMEK are as follows:



Commonly corneal transplants require about 16 to
24 corneal sutures, which may become loose or
break and lead to an eye infection. Many corneal
surgeons adjust sutures to reduce post-operative
astigmatism. Visual outcomes after corneal
transplants can be ranged from very good to very
poor, depending on the surgeon’s experience and
practice, and the severity of the corneal disease.
DMEK compared to other corneal transplant
methods, even compared to DSAEK, has fewer
corneal sutures and smaller corneal incisions.

Generally, in corneal transplantation surgical
procedures, the greater the size of the corneal
transplant, the higher the risk of graft rejection.
Since the thickness of the DMEK graft is less (5-
10 microns) than DSAEK graft (90-180 microns),
its risk of graft rejection is also lower compared
with DSAEK.

The refractive change after corneal transplants
is determined by calculating the difference in the
power of the eye before and after surgery. After
DMEK in comparison with DSAEK, the amount of
achieved refractive errors is less.

According to studies, most of patients After DMEK
surgery have achieved 10/10 vision. In the studies,
DMEK provided faster and more complete visual
rehabilitation compared with DSAEK.

Usually, after corneal transplantation, the
prevention of graft rejection requires long-term
use of local corticosteroids, which may cause
rare or common complications. The shorter the
corticosteroid treatment, the fewer corticosteroid
complications, and discomforts. Since DMEK has
a lower risk of graft rejection, its post-operative
corticosteroid treatment is also shorter compared
with DSAEK.



DMEK is an appropriate method for patients
with corneal endothelial dysfunctions, such as
Fuchs Endothelial Dystrophy, PPMCD or ICE
syndrome. It can be also appropriate for patients
who previously had a cataract surgery and could
not achieve their desired visual outcome because
of a corneal functional disorder, or patients with a
failed endothelial keratoplasty.

Usually, these patients are referred to an
ophthalmologist due to their blurred vision and
imagine that their blurred vision can be treated
by wearing prescription eyeglasses. Although
wearing eyeglasses can be useful, in many
cases corneal transplantation may be the only
effective treatment. If an ophthalmologist after
thorough eye examinations diagnoses that there
is an abnormality in the endothelial layer of the
cornea, the patient should be referred to a cornea
subspecialist for corneal transplantation.

Patients whose internal ocular structures are
damaged, due to previous eye surgeries or eye
diseases, cannot be appropriate candidates for
DMEK and should undergo traditional techniques
of corneal transplantation. Your ophthalmologist
can diagnose the most appropriate corneal
transplant methods for you.

Although generally older people need corneal
transplants, patients with corneal endothelium
disorders may have to undergo corneal transplants
at any age.



Common Postoperative
Corneal Transplant
Complications

In all types of organ transplants, there is a risk
of graft rejection in which a transplant recipient’s
immune system attacks the transplanted organ
or tissue. In the first days after surgery, there is
a rare risk of graft detachment. This complication
usually occurs in patients who underwent DSAEK
or DMEK. Graft detachment can be treated with a
second complimentary surgery.

Patient Recovery
In comparison with DSAEK, DMEK has faster
visual recovery, lower rejection rates, better
refractive outcomes, and shorter post-operative
medical treatment. While after DSAEK, patients
may need to take certain medications for several
years to prevent from graft rejections.

If a candidate for a corneal transplant has also
some degree of cataracts (even if it is not very
severe), it is better that cataract surgery can
be performed at the same time as a corneal
transplant. Because performing cataract surgery
on an eye that previously had a corneal transplant
can increase the risk of graft failure or rejection.

DALK

DMEK DSAEK
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TpaHcnnaHTauum poroBuvubl -
AdHaoTennanbHas KepaTonnacTuka
¢ meMbpaHoun [lecuemeTta

PacnpocTtpaHeHHble BUAbI
TPpaHCNNaHTauuun porosulbl

Bo3MOXHble OCNOXHEeHus

BoccTtaHoBUTENLHLIN Nepuoa

Kak cBsizaTbCcAl ¢ Hamu

Y3kocneunanusnpoBaHHas @
odranbmonoruyeckasa 6onbHuua «Hyp»




PoroBuua moxeT 6biTb HapylleHa NO pa3HbIM
npuYMHaMm, U NnauneHTy Ans nevyeHus Tpedyercs
nepecagka. B 3aBucumocTu or TMna ocnoxHe-
HUS 3TU HapyLUeHUs MOTyT NOBIUATbL Ha CTPYK-
Typy wnn cdyHKumo porosuubl. KepatokoHyc
— 3TO CTPYKTYPHbIN fedeKT, Nnpu KOTOPOM MUC-
KPUBIIeHNE POroBuLibl He ABNAETCA HOpMalb-
HbIM U BbI3bIiBaeT yxyAweHue 3peHus. Takxke
y OOnbHbIX C «3HAOTENUaNbHO-KNETOYHbLIMMU
ancTpoduamMU», y KOToOpbIX HabnrogaeTca auc-
(PYHKLIMA KNEeToK 3HAOTeNUA (CaMoro BHYTpPEH-
Hero Crioi poroBuLbl), poroB1uia CTaHOBUTCS
Henpo3payYyHon U Bbi3biBaeT CHUXKEHUE 3peHus;
3TM naumneHTbI Takke HYXXAalTCA B TPAHCNNaH-
TauMm poroBuLbl.

MepBas ycnewHas TpaHCNIaHTaLUsA poroBuLbl
6bina npoeegeHa B 1905 roay, Takum o6pasom,
BCA poroBuua nauueHTa obina yaaneHa, a BMe-
CTO Hee ObiNa nepecaxeHa 340poBas POroBu-
uya. NocreneHHo, ¢ pocToM ocTanbmonoruye-
CKMX 3HaHUM U n306peTeHMeM HOBbIX METOAOB
TpaHCcnnaHTauusa poroBuubl Takke TpaHcdop-
MuUpoBanachb, T. €. Moflyyuna pasBuTue, U Xu-
pypram yaanocb yaanutb TONMbKO AedeKTHYo
YacTb 3TOro opraHa u nepecaguTb BMeCTO Hee
TaKylo e YacTb 340POBON porosuubl. 3TOT Me-
ToA U3BECTEH KaK NOCIoMHasA TpaHCcNaHTauums.
Y nauneHToB C MOMYyTHEHUEM POroBuLbI, Kepa-
TOKOHYCOM MM NOpaXeHUeM BepXHUX CIoeB
pPOroBuLbI NEpPecaXXnBaroT OOHU U Te Xe Bepx-
HMA u cpepgHui cnou. C Apyron CTOpPOHLI, Y
HEKOTOPLIX NI0AEN, TaKUX KaK MauueHTbl C 3H-
poTtenuanbHon auctpodwmen Pykca, 3agHen
nonumopdHon auctpocuein porosuubi (3MKO),
cungpomowm ICE, a Takke nauumeHTbl, y KOTOPbIX
paHee Gbln TPaHCNAHTaT Ha BCHO TOMLLMUHY, HO
TpaHCNNaHTaT ObiN U3BLAT U 3HAOTEeNuanbHbIe
KINeTKU yTpayeHbl, TONbLKO TOT XXe CINOW 3HAoTe-
nusa NpUBMUT.



Hun oouH XnBOM 4YenoBeK He MOXeT XUTb 6e3
poroBuLbl, NO3TOMY OISl ONepaLuuu No TpaHc-
nnaHTauuMu 3gopoBasi porosmua AoMkHa ObITb
nonyyeHa ot (ymepLuero) goHopa nocne npo-
XOXAEHUSA puanYeckux npoueayp v npose-
OeHusi crneuvanuavMpoBaHHbIX aHanu3oB (B
TOM 4yucne nabopaTopHbIX, MMKpobOuonoruye-
CKMX, nmopcyeTa KIeTok aHAoTenus).

PacnpOCTpaHEHHble Buabl
TPaHCMIaHTaunn porosulbl
CyLLecTBYIOT pa3fnnyHble MeToabl TPaHCMaH-
TauMm poroBuLibl, KOTOPble BKpaTLe CBOAATCA

K crnepymoliemy:

e NlamennspHbin metoan AJTK: ypansercsa
TONbLKO NOBEPXHOCTHbLIN CrOM NOBpeXOaeHHOMN
pOroBu1uUbl U 3aMEHAETCHA aHaNorM4YHbIM y4yacT-
KOM nepecaxeHHOM poroBuLbl.

® Meton DALK: [lpumeHsieTca B cnyyasx,
Korga y 60nbHOro MmeroTcs o6LWNpPHbIEe Hapy-
LWEeHUs1 B MOBEPXHOCTHbIX U BEPXHUX CNOSX.
® Meton OCADJK: lMpumeHsieTca B cnyyvasx,
Korga y 60nbHOro umMeeTcsi HapylieHue B rny-
60KOM crioe (3HAOTENMMN), a MOBEPXHOCTHBLIN U
CpeAHUN oTaenbl OCTakTCA 340POBbLIMM.
TonwuHa aToro cBA3yKLEro Criofl coctaBnsieT
npumepHo ot 90 Ao 180 MMKPOH.

e Metog DMEK: 310 HOBenwun metopq
TpaHcnnaHTauum 3HA0TeNus, NPy KOTOPOM ne-
pecaxuBaeTcsi oMeHb TOHKaA MemOGpaHa Ton-
wuHou ot 5 no 10 MukpoH. Mo cpaBHeHuUO c
APpyrMMuM MeToAaMu 3TOT MeToa MmeeT Gonb-
e OCMOXHEeHWUI, YeM Apyrme MeToabl, U Tpe-
OyeT GonblUero onbiTa B XUPypruu.



Onepauunsa OM3K npoBoauTtcsa B cny4asix, Kor-
[a HapyLlleH TONbKO CIIoW 3HAOTENUA, U ABNA-
eTcA cBoero poga onepauuen JCAJK cneay-
towero nokoneHunsa.Cpeam npenmyLLecTB 3TOro
MeToAa MOXHO OTMeTUTb criepgylolime:

Mpu 06bIYHBLIX MeTogax TPaHCNNaHTauMu Ha
poroBuuy nauueHTa HaknagbiBakT ot 16 no 24
LWBOB, U MHOrAA WBbI MOryT pacliataTbCcs Unu
MH(UUMpPOBaTLCA MO KakoM-nMbo npuyuHe.
Xupypr Bcerga ctapaeTcs caenartb LWBbI OAHO-
POAHbLIMU, YTOObI NOCHe onepauum y YerioBeka
ObINn MMHUManNbHbLIA acTurmaTuam. B 3aBucu-
MOCTM OT ONbITa MU TOYHOCTU XUPYpPra, a Takke
OT TsXXecTu 3aboneBaHUsA pe3ynbraT Hapylue-
HUA 3peHUs U pedpakuuMm nocne onepauuu
MOXeT ObITb KaK 04eHb XOPOLUUM, TaK U OYEHb
nnoxum. B metoge DMEK konu4yecTBO LWBOB, a
TaKxke pa3mep paspe3a MeHblue, YeM B JIOGOM
apyrom metoge (aaxe DSAEK).

B uenom, B MeToAax TpaHCNaHTauuuM poro-
BULbl, YeM Gonblue KONMM4YecTBO TKaHu, nepe-
CaXeHHOM peuMnUeHTy, TeM Bbllle PUCK OT-
TOpXXeHus TpaHcnnaHtata. B metoge AMO3K,
NockomnbKy NpuBUBaeTca mem6paHa 5-10 Mkm,
no cpaBHeHuio ¢ ACAJK, roe TonwwmHa po-
HopcKoro cnos cocrtaBnser 90-180 mkm, Be-
POAITHOCTb OTTOPXXEHWs1 TpaHCNaHTaTa 6yaeTt
HUXe.



U3-3a onTtuuyeckon npupoabl MeMOpaHHOro
cnosi fOHOpa U3MeHeHus pedpakuumn (Homep
OYKOB) MeHblUe MO CPaBHEHUIO C MEeTOAOoM
OCA3K.

CornacHo uccrnenoBaHUSAM, BbICOKUI NPOLIEHT
nauueHToB AOCTUT NosniHoro 3peHus 10/10 ¢ no-
MOLLbIO 3TOro MeToda. TakKe CKOPOCTb ynyu-
LeHUA 3peHUsi 3HaYMTeNbHO Bbille, YeM Y Me-
Tooa ACAJK.

OG6GbIYHO cTepoupHble Kannu Ha3Ha4yaroT na-
LMeHTaM C AnUTeNbHOW TpaHcnnaHTauuen
poroBuLbl, 4TOGbl NpPeAoTBPaTUTL OTTOpXE-
Hue TpaHcnnaHTata. EcTecTBeHHO, 4TO 4em
paHblue O6yaeT npekpaweH npvemM nekapcTs,
TeM KomcopTHee OyaeTr 4vyBCcTBOBaTb cebsi
Yernosek, a C APYron CTOPOHbI, Uc4esHeT G6ec-
NOKOMCTBO O peAKux M nobouHbix 3ddekrax
cTepouaHbIX npenapatoB. Bnaropaps MeHb-
LIeMy PUCKY OTTOPXEHWA TpaHcnnaHTaTta npu
onepaunn DMEK nepuon meguMkameHTO3HOro
neyeHus 6ynet Kopoue.

NMoan, y koTtopbix nNpo6nemMmbl C poroBuLen
OrpaHU4YMBalOTCA TONMbLKO KIeTKamMu 3HAO-
Tenua poroBuubl, Hanpumep, nNauuMeHTbl C
c¢hokanbHOM AucTpodmen 3IHAOTENUANbHbIX
knetok, PPCD, cungpomom ICE, naumeHTbl,



KOTOPbIM He yAarnocb A06UTLCA ONTUManNbHO-
ro 3peHus1 nocrie onepauuu No yaaneHuro Ka-
TapakTbl U3-3a AMCQYHKLMU POroBuLibIl, a TaK-
e MauueHTbl, NepeHeclune TpaHCNNaHTauumIo,
Yy KOTOPbIX pOroBuua NofHOM TOMWUHbI, HO UX
TpaHCcNnaHTaT ObiN OTTOPrHyT, UM MOXET no-
MOYb 3TOT MeToA NeyYeHus.

OObIYHO Takue NauMeHTbl oGpalarTca K oc-
TanbMOMory 13-3a HapyleHusi 3peHus U ay-
MaloT, YTO UX NpobGrema GyaeT pelleHa nyTem
Ha3Ha4YeHUs O4YKOB. XOTS B HEKOTOPbIX Chy-
Yasix Ha3HaYeHue OYKOB SIBMIAETCH pelueHuem
npo6nembl, BO MHOMMX Criy4asiX TONbKO XM-
pypruyeckoe BMeLlaTeNIbCTBO MOXET MOMOYb
nauueHTy BbizgopoBeTb. Ecnu odpransmonor
nocrne TwaTeNbHOrO OCMOTpa NauueHTa ycra-
HOBUT, YTO MMeEeTCHA HapylleHue B poroBuue
M crnoe 3HOOTENUs, OH HanpaBuUT NauueHTa K
cneumManucTy no poroBuue Ansi TPaHCNMaHTa-
UMU poroBULbI.

MauuneHTbl, y KOTOPbIX BHYTPEHHEe COCTOsHUe
M aHaToMMuuecKas CTPyKTypa rna3 Obiunu no-
BpexaeHbl B pe3ynbkTaTe npealecTBYHOLWUX
onepauuin unu 3aboneBaHWW rnas, He MoryT
ObITb KaHAMAATaMU Ha 3TOT MeTo U AOJIKHbI
Mcnonb3oBaTh Kiaccuyeckme mMetoabl. ITU
cnyyaum MoryTt ObiTb AMarHOCTUpPOBaHbl Odp-
TanbMOJIOrom.



OToT TpaHcnnaHTaT MOXHO MCNONb30BaThb B
nwobom Bo3pacTe, koraa nNauueHTbl cTpaaalroT
HapyLleHMeM 3HAOTeNnuanbHbIX KIEeTOK poro-
BULbI, HO, KaK NpaBuNoO, B 3TOM Buae TpaHc-
NnaHTauumn Hy>XAAKTCA NaLUeHTbl B NOXUITOM
M CcTap4yecKoMm Bo3pacrTe.

Bo3MoOXHble OCrnoXHeHus
Mpu Bcex TpaHcnnaHTauuMAxX cyllecTBYyeT Be-
POATHOCTb OTTOPXXEHUSA TPaHCMNaHTaTa, no-
CKONMbKY [OOHOpPCKass TKaHb SABMAETCA uyXe-
poaHoM AnsA Tena peuunueHTta. Cneagyrowmm
BOMPOCOM SIBNSIETCA BO3MOXHasi OTCIOMKa
TPaHCMNMIAaHTUPOBAHHOM TKaHU pPOroBvUbl B
nepBble AHWU MOCre onepauuu, YTO, KOHEYHO
Xe, BCTpeYyaeTCA HevyacTo U nogpaeTcs nedye-
HUIO. OGbIYHO Yy MauMeHTOB, NepecaXeHHbIX
¢ nomowsbto DSAEK vnn DMEK, cywecTtByet
BEPOATHOCTb TOro, YTO NepecaxeHHasi poro-
BULa He COeAUMHUTCSA C PeLUNUEHTOM, U B 3TOM
cnyvyae coeauHeHue GyaeT BOCCTaAHOBIIEHO C
NoMoLLbI0 KOPOTKOM Mnpoueaypbl.

BoccTtaHoBUTeNbHbLIN Nepuos
Metog DMEK umeeT 60onee KopoTkun nepuoa
BoccTaHoBneHusi, yem DSAEK, notomy uyto
y nauueHTa ObIicTpee yny4llaeTcsi 3peHue;
CHuXaeTcsi pUCK OTTOPXKEHUS TpaHCnfaHTaTa
M CHMXaeTCA 3aBMCMMOCTb NMauuMeHTa OT ne-
kapcTB. Mpu ncnonbsoBaHum metoga DSAEK
MOXeT noTpeboBaTLCA NpUeM neKapcTB B Te-
YeHue HeCKOJNbKUX NeT, YToObl NpeaoTBpaTUTb
OTTOPXXeHWe TpaHCnaHTara.



Ecnu 3aboneBaHue nMmeeT cTeneHb KaTapak-
Tbl OQHOBPEMEHHO C NpoGreMow poroBuubl
(maxe ecnv oHa He OYeHb TsKenas), Npeanoy-
TUTENbHO NPOBECTU onepaumio No yaaneHuo
KaTapaKTbl M TpaHCMNMaHTaLMI0 B OAUH CeaHC.
MNpuynHa aToro B TOM, YTO onepauus no yaa-
NEeHUI0 KaTapakTbl B rnasy, B KOTOPOM Yxke
Oblna nepecaxeHa poroBuua, yBenuyuBaet
PUCK OTTOPXKEHUA TpaHCMNnaHTaTa UM oTkasa
nepecaxeHHOW pOroBuLibI.

DALK

DMEK DSAEK



Y3kocneumnanmsmpoBaHHasa odpTanbmMmornornye-
ckasa 6onbHuua «Hyp»

Y3kocneumnanmsmpoBaHHas odpTanbmMoriornye-
ckas 6onbHuua «Hyp Anb6op3»

Y3kocneumanusnposaHHas odTanbmornoruye-
ckas knuHuka «Hyp MoTtaxapu»



Инстаграм: noor.eyehospital 
http://www.noorvision.com 
http://hospital.noorvision.com 
Инстаграм: noor.alborz.eyehospital 
http://alborz.noorvision.com 
Инстаграм: noor.motahari.eyeclinic 
http://motahari.noorvision.com 
https://www.noorvision.com/en
https://hospital.noorvision.com
https://alborz.noorvision.com/en
https://motahari.noorvision.com
https://www.instagram.com/noor.eyehospital/
https://www.instagram.com/noor.alborz.eyehospital/
https://www.instagram.com/noor.motahari.eyeclinic/

Y3kocneunanusaupoBaHHas ocdTanbmonorunye-
cKkasi KnuHuka «Hyp Pan»

MonuknuHuka «Hyp UpaHusH»



Инстаграм: noor.rey.eyeclinic 
http://rey.noorvision.com 
Инстаграм: noor.iranian.polyclinic 
http://www.noorvision.om 
https://rey.noorvision.com
http://www.noorvision.om
https://www.instagram.com/noor.rey.eyeclinic/
https://www.instagram.com/noor.iranian.polyclinic/
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