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Son iki dekad orzindo tibbds biitiin sahalords oldugu kimi oftalmologiyada da kok hiiceyra vo onlarin funksiyasi
haqqinda anlayis, eloco do kok hiiceyra transplantasiyasi imkanlara olan maraq corrahiyyado yeni sohifalor
acmaga baslamigdir. Toxminan 20 il avvalloradok corrahlar buynuz gisa transplantasiyasini konyunktivalizasiyaya
ugramig vaskulyarizasiyali corneal ¢apiql gozlordo hayata kegirmok mocburiyyotinds galirdilar ki, bu sobobdon
do graft ugursuzlugu hallar1 daha ¢ox rast galinirdi. Lakin, son illorde limbal kok hiiceyra defisiti olan xastalordo
limbal kok hiiceyra transplantasiyasi okulyar sothin biitiinliiyii vo limbal baryerin borpasi baximindan bdyiik
shamiyyat kasb etmays basladi.

Limbal epitelial kok hiiceyralor limbdo limbal kok hiiceyra oyuqglari adlanan xiisusi regionda Vogt limbal
palisadlar1 altinda yasayir (Sokil 1 A vo B) va vertikal vo horizontal ko¢ yolu ilo kornea epitelinin regulyar
yenilonmasi va regenerasiyasi (Sakil 1 C) [1], eloca da kornea ils konyunktiva arasinda baryer funksiyasini yerino
yetirir ki, bu da konyunktiva epitelinin kornea iizorino proliferasiyasinin qarsisini alir [2].
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A) konyunktiva B) limb C) kornea

Sak.1: a) goz almasinin 6n sathi. konyunktiva ilo ortiilmiis sclera vo kornea arasinda yerlasmis limb va vogt limbal
palisadlar; b) bir ¢cox saxslards limb yiiksok pigmentlosmisdir va Voqt limbal palisadlarinin aydin goriintiisiino
sorait yaradir; C) konyunktival, limbal vo korneal epiteliumun carpaz kasikdo sxemi: limbal ana hiiceyralar (a)

kecici boyiidiicii hiiceyralars (b), post-mitotik hiiceyraloras (c) vo sonda terminal differensiasiyalasmis hiiceyralora
cevrilirlor (d); Hiiceyralarin harakatinin X, Y, Z istiqamatinds uygun olaraq kok hiiceyralarin proliferasiyasi (a),

differensiasiyasi vo morkazdan qacan miqrasiyasi (b, ¢) vo deskvamasiyasi (d) tasviri verilmisdir

Kok hiiceyralorin zodslonmosi vo ya yerlosdiklori orazinin anatomik pozulmasi Limbal Kok Hiiceyro
Defisitino (LKHD) sobab olur [3]. Patoloji olaraq, limbal defisitli kornealar bazal membranin destruksiyasi,
sathi vaskulyarizasiya, ¢apiqlasma vo zaif epitelial biitiinlitys moruz galir ki, bu da gérmo itiliyinin azalmasina,
tokrarlayan korneal eroziyaya, agr1 vo fotofobiyaya sabob olur.

LKHD-nin etiologiyasini birincili vo ikincili olaraq ¢oxsayli sabablor (Cadval 1) toskil edir. Lakin sobablor
arasinda agir doracali kimyavi vo termiki yaniqlar daha ¢ox {istlinlitys malikdir. Kimyavi vo termaiki yaniqlar limbal
vaskulyarizasiyanin zodslonmasina va giiclii iltihaba sabab oldugundan limbal kok hiiceyra saymnin geriyadénmoz
zadoalonmasi ila naticalonir [4].
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Cadval 1
Limbal kok hiiceyrs defisitlorinin etioloji amillori

ilkin sobablor
Aniridia
Miixtalif endokrin defisitlor
Epidermal displasia
Ectrodactyly-ectodermal-dysplasia-clefting syndrome
Anadangslms eritrokeratodermia
Anadangslmo diskeratos

IKincili sabablar

Termal vo ya kimyavi yaniqlar
Kontakt linza
[ltihabi goz xastoliklori:
Stevens-Jonson sindromu, toksik epidermal nekroliz
Okular cikatricial pemfiqoid
Xroniki limbit: autoimmun xastoliklor, giiclii mikrobioloji infeksiya, atopik konyunktivit
Neyrotrofik keratit
Genis limbal krioterapiya, radiasiya va ya ¢oxsayli oftalmoloji corrahiyys
Bulloz keratopatiya
Topikal antimetabolitlor (5-fluorouracil, Mitomycin C)
Sistemik xemoterapiya (Hydroxyurea)

‘

LKHD-nin asas gostaricisini konyunktivalizasiya, neovaskulyarizasiya ve xroniki iltihab tigliiyii toskil edir [5].
Kornea normal goffafligini itirir vo fluoresseinlo anormal boyanaraq strixsokilli goriintii sorgiloyir. Bir ¢ox hissavi
LKHD-ds korneal va konyunktival hiiceyralor arasinda aydin demarkasiya xatti goriiniir.

LKHD-nin diagnozunu asasan limbin anatomik dayisikliyi, korneal vaskulyarizasiya, tokrarlayan epitel defekti,
Voqtun limbal palisadlarinin itirilmesi ve ¢apiqlasma kimi kliniki slamatlor milayyen edir. Hissavi LKHD-in kliniki
olamatlori isa spesifik regionlarla mohduddur. Belo hallarda diaqnoz geyri invaziv metod sayilan impression sitoloji
miayins ils tosdiq edilir. Bu mogsadlo Nitroselluloz asetat kagizinin okulyar soths aplikasiyasi ilo korneanin epitel
qatinin sothi gatlar1 ayrilir vo histoloji, immunoloji vo molekulyar analizlors gondorilir. Immunohistokimyavi
milayinade korneal tip differensiasiyanin olmamasi vo mucin goblet hiiceyralorin varligt monoklonal antitellorlo
miioyyon edilir. Oksor kliniki hallarda kornea sothindon rezeksiya edilmis pannusun histopatoloji miiayinasi
zamani fibrovaskulyar komponentds konyunktival toxumanin olmasi LKHD-ni tastiglayir (Saok. 2) [6].

Konfokal mikrosopiya, anterior optik koherens tomoqrafiya (OCT) va xiisusan Fourier Domain OCT (FD-
OCT) limbal toxumanin strukturunun muayinasi vo terapevtik menecmentinde perspektivli iisullar hesab edilir.

Sok.2. Ekssiziya edilmis pannusun histopatoloji goriintiisii:
Epitelds Goblet hiiceyralar (ox bashgi), E-epithelium; LP-lamina propria

LKHD-nin miialicasi: LKHD-nin miialicasi xastoliyin agirliq doracasindon asili olaraq konservativ ils invaziv
arasinda doyisir (Cadval 2).

Konservativ miialico névlorino dostokloyici yanagsma (Autoloq serum damci, kontakt linza, lubrikasiya),
buynuz gisanin {izorinin qaginmasi vo amniotik membran ortiiyl daxildir. Bu hallarda epitel qatinin barpa edilmasi
limbal kok hiiceyralorin mévcudlugundan asilidir. Ogor kaskin kok hiiceyra ¢atigmazligi varsa yegans ¢ixis yolu
korneanin yeni limbal kok hiiceyralarls tomin edilmalidir (Sxem 1) [7]. Son iki dekad orzinds bu prblemin hali ii¢lin
osas diqqot kornea toxuma miihondisliyino yonolmigdir. ©vvolki metodlarla xostonin digor gdziindon (autograft)
vo ya digor saglam insanin vo ya meyid donor gbzdon (allograft) genis toxuma sektoru gotiiriilmasi tolob olunurdu
ki, bu da saglam donor gozii limbal kok hiiceyra defisiti riski altinda qoyurdu. 1997-ci ilds Pellegrini vo yoldaslari
ilk dofo LKHD miialicasinds ¢ox kicik kok hiiceyra biopsiyasinin ex vivo ¢oxaldilaraq totbiqini moruzs etdilor.

116




KLINIK MUSAHIDSLGR 2015/3 (19)
r:chriw 0] ifiowm LSS ‘ 0] RO R A > A0p4
O T S OFTALMOLOGIYA

"
bdhd‘bd' v‘" '<0‘ P dOD A A0 s d OSFCARINT 4 N ELMI-PRAKTIK JURNAL

Ex vivo metodu donor gézﬁn I'lSk ehtlmallnl ohomiyyatli doraceds azaltdi. Bu original msruzeden sonra buynuz
gisanin sathinin rekonstruksiyasi {i¢iin toxuma miihondisliyinin naticalori haqqinda ¢oxsayli kliniki sinaglarin

naticalori maruzs edildi.
Cadval 2

Limbal kok hiiceyrs defisientinin miialico metodlar: [1]

Prosedur Goriilon tadbirlorin mexanizmi va qeydlor

Konservativ medikal metodlar

Autoloq serum damci Serum damci okulyar sathi nomlondirarak saglam epitelin miqrasiyasini va proliferasiyasini
stirotlondirir, epithelin tarsal konyunktivaya adheziyasinin qarsisini alir vo gorilmosini azaldir

Therapevtik yumsaq kontakt linza | Terapevtik linzalar tokrarlayan epitel defektinin sagalmasini
stirotlondirir ve yeni defektlorin amalo golmasinin qarsisini alir

Therapevtic skleral kontankt linza | Skleral linzalar gorma itiliyini korreksiya edorok (optik effekt) tokrarlayan epitel defektinin
sagalmasini siiratlondirir vo agr1 va fotofobiyani azaldir (terapevtik effekt). Homginin, yeni
epitelial defektlorin omolo golmasinin qarsisini alir

Lubrikasiya Okulyar sathin lubrikasiyas: epithelin tarsal konyunktivaya adheziyasinin qarsisini alir vo
epitelin garilmasini azaldir. Autoloq serumdan forqli olaraq qaliq kok hiiceyra miqrasiyasi vo
proliferasiyasini inkisaf etdirmir.

Konservativ corrahi metodlar

Korneal gagima Kornea {izorins inkisaf etmis konyunktivanin gqaginmasi zamani reepitelizasiya korneal kok
hiiceyro adaciglarinin funksiyasi hesabina reallasir. Lakin, konyunktival epithel corneal epitelden
daha siiratli miqrasiya qgabiliyyatine malik oldugu {i¢iin bu proseduru iki-ii¢ dofs tokrar etmok
lazim goalo bilor.

Amnion membran AMT qaliq limbal epithelial hiiceyraolorin poloferasiyasini vo siirotlondirir. Okulyar sathin
transplantasiyast (AMT) sagalmasina, gérmo itiliyinin artmasina yardim edir vo agr1 vo fotofobiyan: azaldir. Zaif
immunogenliyi va iltihaboleyhi, antiangiogen, antifibrotik, antimicrobial ve antiapoptotik
xuisusiyyatlori onun terapevtik effektivliyina yardim edir. AMT kornea iizorino boytimiis
konjunctiva gasindigdan dorhal sonra icra edilir vo amnion membran epitel defekti {izorini ortiir.

Limbal epitelial kék hiiceyra transplantasiyast

Konjunctival limbal autograft Autoloq qraft xastonin saglam goziindon alds edilir,dasiyict toxuma kimi konyunktiva istifade

(CLAU) edilir. Bu moqsadlo iist vo alt limbal toxumadan 2 saat orazidon disseksiya edilir. Lakin, CLAU 6zii
ilo saglam donor gézdo Limbal Kok Hiiceyra defisiti riskini dastyir.

Konjunctival limbal allograft Allogenik graft saglam qohumun gézlerindon (living related (Ir-CLAL)) vo ya meyid

(CLAL) donor goziindon (deceased donor (c-CLAL)) alds edilir vo konyunktivadan toxuma

dastyicist kimi istifads edilir. CLAL 6zii ilo yoluxucu infeksion xastaliklor va uzun miiddst
immunosupressantlarin istifadasi sobabi ilo neoplazma yaranma riskini dasiyir. Carrahi prosedur vo
disseksiya edilocok sahonin dlgiisii CLAU ile eynidir. Lr-CLAL saglam donor gézde Limbal Kok
Hiiceyra defisiti riskini dasiyir.

Keratolimbal allograft (KLAL) Allogenik graft meyid donor gozdon olds edilir, toxuma dastyicist kimi korneadan istifads edilir.
CLAL-da oldugu kimi bu prosedur da yoluxucu xastoliklor vo neoplazma yaranma riskini dasiyur.
KLAL donor limbusdan toxminen 6 saat orazidon toxuma gotiiriilmasini vo kok hiiceyra defisientli
g0zo transplantasiyasini tolab edir.

Ex vivo becarilmis limbal Insan amnion membran1 vo ya fibrindon dagtyici kimi istifado edorok becorilmis kék hiiceyralorin
epithelial kok hiiceyralor autoloq va ya allogen transplantasiyasi kompleks qraftlarda daha ¢ox totbiq olunur. Bu metodun
(Ex vivo cultivated limbal osas ustiinlityii donor gozdo LKHD riskini azaldir vo Langerhans hiiceyralorinin kompleks
epithelial stem cells-CLET) graftlarda kulturlasmamasi sobobi ilo immunoloji reaksiya hallarini azaldir. Lakin, HAM vo ya

allogen limbal kok hiiceyralorin transplantasiyast yoluxucu xastaliklor riskini dasiyir. Bundan
basqa, allogen transplantasiya zamani1 immunosuppressantlarin istifadesine ehtiyac yaranir. Vo
noahayaet, bazi kultura protokollarinda heyvan mongoli mohsullardan istifadasi gostarilir ki, bu da
zoonoz ligiin teoretik risk dasiyir vo ya alicinin immun cavabini induklaya bilir.

Sadas limbal epitelial Nazik limbal qraftin HAM {izarins borabar paylanmis autoloq transplantasiyast vo toxuma
transplantasiya (Simple limbal yapisqant ila yapigdirilmasidir. Ex vivo kultura metodlariin ¢atinliklarindon yan kegarak
epithelial transplantation-SLET) epitelializasiya in vivo olaraq hayata kegir. Goriindiiyi kimi, CLET metodu immunoloji roddetma
va ya donor gdzdo kdk hiiceyra defisiti riskini dagimasi, eloce do ex vivo kulturanin bahali
prosedur olmast sababi ilo mahdudlagir . Lakin, graft ugurunun slds edilmasi tiglin limbal kdk
hiiceyralorin in vivo goxalmasi konyunktivanin proliferasiyasindan daha siirotli olmalidir.

Becorilmis Limbal Epitelial Kok Hiiceyro Transplantasiyasi (Cultured Limbal Epithelial Stem Cell
Transplantation-CLET) metodunun birbasa kliniki smaqlarimin naticalerini, cultural protokollari, carrahi
yanagmalar1 vo olde edilon noticalorin subyektiv vo obyektiv parametrlorini miiqayise etmok ¢otin olmasina
baxmayaraq, imumi miiveffoqiyyast nisbotinin miixtslif odobiyyatlarda toxminon 70% oldugu gdstorilir. LKHDi-
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nin ilkin soboblori, donor toxumanin monbayi (autoloq vo ya allogen) vo ya kultura metodu (eksplant vo ya
suspenziya) tizro kliniki naticolor arasinda ciddi forq miigahido edilmomisdir. Bazi kultura protokollar1 6ldiiriicii
irradiasiyaya ugradilmis vo ya Mitomicin C ils islonmis 3T3 qidalandirict hiiceyralorin Limbal Kok Hiiceyralarlo
(LKH) ya birbaga kontakt1 ya da birlikde becarilmasini tolab edir. Qidalandirict tabaqe becarilon hiiceyralorin
gdvdelonmoasine vo oyuglarin tonzimlonmoasine yardimer olur. Okiiz vo digor heyvan mohsullarinda becorilma
protokollar1 {izorinda alternativ arasdirmalarda, inok dolii serumu vo heyvan meonseli bdyiima faktoru non-
ksenogenik sortlor altinda LKH-in becarilmasina liderlik edir. Bu sahads olan inkisaf insan fibroblastlar1 vo ya
Mezenximal Kok Hiiceyralorin (MKH) gidalandirici tabagesi, Human Amnion Membran (HAM) hazirlanmasi
va ex vivo kultura {igiin GMP (Good Manufacturing Practice) standartlagdirma protokollarimi togkil edon golocok
aragdirmalarda yiiksok miivoffaqiyyeat doracasine ¢evrilocokdir.

Limbal Kok Hiiceyra
Defisiti
Birtorafli LKHD Ikitorofli LKHD
Hissovi Total Hissovi Total
Miisahido CLAU KLAL KLAL
Mexaniki Cu-LAU Lr-CLAL Lr-CLAL
debridment
Amnion membran Lr-QLAL Cu-LAU Cu-LrLAL
(tok gozlordo)

Eyni torofli
kogiirma
(Ipsilateral
translocation)

Sxem 1. Limbal kok hiiceyrs defisitinin miialicasi sxemi

LSCD = limbal stem cell deficiency; CLAU = conjunctival limbal autograft; KLAL = Keratolimbal allograft;
Lr-CLAL = living related conjunctival allograft; Cu-LAU = Cultured limbal autograft; Cu-LAL = Cultured limbal
allograft [7]

Hal-hazirda ikitorafli LKHD-Ii xastolords ex vivo kultura ii¢lin qaliq kdk hiiceyronin olmamasi vo allograft
material 6zii ilo yoluxucu xastalik, qraft roddi vo neoplaziya riskini dagidigi {igiin alternativ kok hiiceyro monbolorine
maraq artmigdir.

Oral selikli gisa hiiceyralori, konyunktival epithelial hiiceyralar, sa¢ follikulundan slds edilon epithelial kok
hiiceyralar, amniotic epithelial hiiceyralor, human embrion kok hiiceyra, gdbak xordasi toxumasi epitelial kok
hiiceyralori vo Wharton’s Jelly Mezenximal kok hiiceyralor, insan yetismomis dis pulpu kok hiiceyralorini misal
¢okmok olar.
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2012-ci ildo Sado Limbal Epitelial Transplantasiya (simple limbal epithelial transplantation-SLET) birtorofli
limbal kok hiiceyra defisitinin miialicasinds yeni bir corrahi metod kimi toqdim edildi. SLET corrahiyyosi zamani
kigik bir donor limbal zolag1 (2x2 mm) gétiiriilorak ¢coxsayli kicik hissalora boliiniir vo kornea iizorino yerlogdirilmis
HAM iizarindo barabar gokilds boliisdiiriiliir. Bu corrahi iisul kultura protokoluna ehtiyaci tamamilo aradan qaldirir
[8]. Biitiin kliniki aragdirmalar az kliniki hal say1 ilo 100% miiveffoqiyyat derocasini maruzs etmislor (Cadval 3),
lakin bu metodun uzunmiiddatli effektivliyi halo ki, siibuta yetirilmomisdir.

Asagida toqdim edocoyimiz kliniki halda mogsed Limbal kok hiiceyra defisitinin etiologiyas: (LKHD) va
kliniki slamatlari haqqinda asas imumi anlayis ve limbal kok hiiceyra transplantasiyas: yolu ilo menecmentini
gostormokdir.

Cadval 3

SLET carrahiyyasinin maruzs edilmis kliniki naticalari [1]

. . 2-sira Sonraki Miisahids (aylar)
f:;tla Qraft tipi | Substrat Mu:;iﬁ);]tliyyet gormo corrahi Fasadlar ‘

| artist | Bl | | ortalama | silsilo
Amescua et al. 4 Autograft | HAM 100%(4/4) 100% (4/4) — — 7,5 6-9
Bhalekar et al. 1 Autograft HAM 100% (1/1) 100%(1/1) — Graft raddi 6 —
Bhalekar et al 1 Autograft | HAM 100% (1/1) 100%(1/1) — — >1 —

Epitelin
Bhalekar et al. 1 Autograft | HAM 100% (1/1) 100%(1/1) — 16vhasokilli 14 —
hiperplaziyasi
Qraft tokrari,
Vazirani et al. 1 Autograft | HAM 100% (1/1) 100%(1/1) | konyunctival — 6 —
autografti

Sangwan et al. 6 Autograft | HAM 100% (6/6) 100%(6/6) — — 9,2 4-48
Umumi 14 100% 100% 8 4-48

HAM: human amniotik membrane

1973-cii il tovalliidlii kisi cinsli xosto sag goziinds is yerinds aldig1 kimyovi yaniq (Fosfor tursusu) sobabi
ilo gérmonin koskin azalmasi vo kaskin agr1 sikayati ilo “Swarup Eye Centre” gbz xastoxanasina (Heydorabad
sohori, Hindistan) miiraciot etmisdir. Xostoyo ilk tibbi yardim gostorilmis, kliniki oftalmoloji miiayinalor
aparilmigdir.

Daxil olarkon VisOD =0.1 (k/etmir), Vis OS=0.3 k/i+1.0/-2.75/10° 0.7 olmusdur.

TnOD=N (Palpator); TnOS=11 mmHg

Biomikroskopik miiayinads konyunktivanin vo korneanin IV doracali total kimyovi yanigi (Hughes-Roper-Hall
klassifikasiyasina asason (Cadval 4)), total limbal kok hiiceyra zodslonmasi agkar edilmigdir (Sok.3 A, B).

Limbal stromal iltihab1 azaltmaq vo simblefaronun garsisini almaq mogsadi ilo [9] xastonin sag gdziiniin okulyar
sathindo nekrotik toxumalar rezeksiya edilmis vo Amnion Membran Transplantasiyast (AMT) edilmisdir(Sakil 3
C). Xastaya Tab. Doxyciclini 100mg, Tab. Acidi Ascorbinici, Sol. Gatifloxacyni 0.3%, Sol. Hypromellose, Sol.
Refresh Tears, Ung.Ocupol-D (Polymyxin-B sulfate, Chloramphenicol, Dexamethasone sodium phosphate) toyin
edildi.

Cadval 4
Kimyoavi yamqlarin Hughes-Roper-Hall klassifikasiyasi

Daraco Olamatlor Progqnoz

1 Korneal epitelial defekt, limbal igemiya yoxdur Yaxst
11 Kornea bulaniqdir, lakin iris aydin goériiniir, isemiya limbin 1/3-don azdir Yaxst
1 Korneal epitelin tam itirilmasi, stromal bulaniqlir, iris detallar1 bulaniq goriiniir, limbin 1/3 ilo 1/2 | Tohliikali

Ol¢iisiinds igemiya

v Kornea tutqundur, iris va babak dumanl goriiniir, limbin yarisindan ¢ox hissasinds isemiya Zoif
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Sok.3. Matnds agiglanmisdir. (Swarup Eye Centre)

Bir aydan sonraki miiayinade VisOD=Go6z oOniinde ol harokoti, Vis 0OS=0.3 k/i 0.7, TnOD=N (Palpator),
TnOS=10.5 mmHg olmusdur. Xostonin goziindo okulyar sothds iltihabi proses azalmis, lakin limbin otrafinda
isemik, total epitel defekti, limbal kdk hiiceyra defisiti, 6n kamerada steril hipopion va periferik korneanin arimasi
prosesi miisahide edilmigdir (Sokil 3 D). Xastonin sag goziinde perforasiya tohliikasinin qarsisini almaq va skleral
isemiyanin milalicasi vo lubrikasiyani artirmaq moqsadi ilo [10] Tenonoplastika+Midperiferik Tarsorrafiya corrahi
omoliyyati aparilmig, omoaliyyat zamani 6n kameradan material gotiiriilorok laboratoriyaya gondorilmigdir. Cavab
monfi olmusdur.

Carrahi omaliyyatin texnikasi

Omoliyyat perilimbal anesteziya altinda aparildi. Limb nahiyyasindon biitiin nekrotik vo ya isemik toxumalar
gotliriildii. 26 gauge steril iyno ilo 6n kameraya girilorok hipopion materiali gotiiriildii vo laboratoriyaya
gondorildi. Tenon kapsulu kiit iisulla g6z almasinin ekvatorundan vo ekstraokulyar azalslorden ayrildi vo 6no
dogru ¢akilarak konea iizorini drtocak sokilds 8.0 Vicril sapla tikildi. Sonra gbz qapaqlarinin marginal kenarlar
midperiferik nahiyyodo radiotezlikli diatermiya ilo kosilorak 6.0 ipak sap vo silikon miitokkalorlo bir birins tikildi.
Omoliyyatdan sonra Sol. Refresh Tears, Sol. Gatifloxacyni 0.3%, Ung.Ocupol-D (Polymyxin-B sulfate,
Chloramphenicol, Dexamethasone sodium phosphate),Tab. Doxycicluni 100mg toyin edilmis vo xasto vaxtasiri
oftalmoloji miiayine edilmisdir.

4 ay sonra miiayinodo g6z tam sakitdir, sklerada isemik zona vaskulyarizasiya olmus, korneal orimo dayanmis vo
steril iltihabi proses sakitlogmisdir. Total LKHD, kornea iizorinds qalin fibrovaskulyar ¢apiq, sohti vaskulyarizasiya
va konyunktivalizasiya miisahido edildi. (Sok.3 E, F). Okulyar sothds qurulug, simblefaron vo trixiaziz istisna
edildi.

Xastonin sag goziindo Tarsorrafinin logvi +Sado Limbal Epitelial Transplantasiya (SLET) omoliyyat1 aparildi
(Sak. 4) [11]. Omoliyyat zamani fibrovaskulyar toxuma gotiiriilditkdon sonra xastonin goziinds korneanin stromal
¢ap1g1 vo biillurun bulanmasi agkar edildi.

Omoaliyyatin texnikasi

Prosedur bir marhalali olub, bir carrah tarsfinden peribulbar anesteziya altinda hoyata kegirildi. Donor goziin
st nazal limb nahiyyasinds limbdan 2 mm arali konyunktiva 2mm kasilarak limbadok subkonyunktival disseksiya
edildi (Sok.4. A, B). Sonra soffaf korneaya dogru 1mm bir qodor nazik disseksiya edilorak limbal toxuma
gotiriildii (Sek.4. C) vo balanslagdirilmis duz mohlulunda yerlosdirildi. Resipient gozde avvalco konyunktival
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qayet ilo tarzorafiya kesildi. Sonra kornea boyunca 360 derece peritomiya edildi, kornea iizerinds va limbdon 2
mm atrafda olan fibrovaskulyar toxuma gétiiriildii (Sok.4. D, E), kornea vo sklera agiga ¢ixarildi. Qanaxma olan
saholorin mohdud kauterizasiyasindan sonra Human Amniotik Membran (HAM) kornea va ¢ilpaq sklera {izorino
Fibrin yapisqanla yerlogdirildi (Sok.4. F) vo konarlar1 kasilorok otraf konyunktivanin altina salindi. Donor toxuma
pinsetla ehtiyyatla gotiiriilorak kornea {izorinds kornea qaygisi ile toxminan 10 kicik hissays boliindii (Sok.4. G).
Daha sonra bu kigik limbal transplantlar epiteli iistdo olmaq sorti ilo gérmo oxu istisna olmaqla kornea boyunca
HAM f{izorine dairavi sopolonmis sokildo yerlasdirildi (Sok.4 H), Fibrin yapisqanla fiksasiya edildi vo iizorino
yumsaq bandaj kontakt linza yerlasdirildi. 2.5% povidon-iodine mehlulu damizdirilaraq, goz biitiin geca boyunca
bagli saxland.

Sak.4. Donor gozdon limbal biopsiyanin gotiiriilmasi vo limbal toxumanin resipient gozs transplantasiyasi: A) donor
g0zds 2x2 mm Jdrazinin isarslonmasi; B) Soffaf korneaya dogru 1mm ke¢moklo subkonyunktival disseksiya; C)
Limbal toxuma gétiiriiliir; D, E) Resipient gozds 360 doraco peritomiya va fibrovaskulyar pannusun ekssiziyasi; F)
Human amnion membrane ¢ilpaq okulyar sath iizoring fibrin yapisqan vasitasi ils yerlosdirilir; G, H) Donor limbal
toxuma 8-10 hissaya boliiniir vo kornea boyunca AMT iizarins fibrin yapisqan vasitasi ilo fiksasiya edilir [11]

Xasto amoliyyatdan sonra 1-ci giin, 5-ci giin vo 2 hofto sonra miiayine edildi. Postoperativ hor iki gézo
Ciprofloxacini 0.3% g6z damcisi giindo 4 dofo bir hofto, sag g6zo Prednisolone asetate 1% gdz damcisi baslangicda
giinds 6 dofo, sonraki hoftolords azaldilmagla 6 hafto, Carboxymethyl cellulose 0.5% gbz damcist giinds 6 dofo 3
ay miiddotina toyin edildi. Yumsaq kontakt linza 1 ay sonra ¢ixarildi.

Omoliyyatdan bes giin sonra miiayinads sag gozds kornea {izorindo hamar yerlogmis amnion membran va
tizorindo noqtasakilli gan laxtasi hissociklori ilo birlikdo xirda limbal transplantat hissaciklorin kontakt linza altinda
sabit yerlogmosi miisahids edildi (Sok. 3 G, H). Otraf konyunktivada hiperemiya qeyd edilir. Xostonin sol goziindo
limbal toxumanin gétiiriildiiyii saho artiq regenerasiya olmusdur (Sok. 3. I).

Iki hafto sonra zoif epitellosma miisahido edildi, lakin miiayino zaman1 yeni yaranmis hissavi epitel gat: amnion
membrandan ayrild: (Sokil 3 J,K) ki, bunu zoif epitel gatinin fluoresseinlo boyanmasi zamani istifads edilon
proparakain HCh 0.5% ils olagolondirdik.

Bir ay sonra sonra miiayine zamani VisOD=0.01 k/etmir, Vis OS=0.3 k/i 0.7

TnOD=18 mm, OS=11.3 mmHG

Amnion membran {izorindo epitelializasiya miisahido edildi (Sok. 3 L), intrastromal ¢apiq vo katarakta qeyd
edildi.

Xosto dinamik miisahids altindadir, okulyar sath stabillogonadok hor ay miiayins edilmasi planlanmigdir.

Golacokds kornea {izorinds epitellosma sabitlogdikdon sonra stromal ¢apigin gérms itiliyine vo refraksiyaya
tasirindan asili olaraq, DALK va ya bulanmis biillurun ekstraksiyast ila torik intraokulyar linzanin implantasiyasi
corrahi amoliyyat1 hoyata kegirilo bilor.

Beloaliklo, son bir nego ildo limbal epitelial kok hiiceyro identifikasiyasi, xarakteristikast vo okulyar
rekonstruksiyasinda ciddi inkigaf yaranmigdir. LKHD zamani totbiq edilon diger carrahi metodlarla miigayisada
SLET corrahiyyasi zamani ex vivo kultura metodlarinin ¢atinliklorindon vo bahali xorclorindon yan kegarak
epitelializasiya in vivo olaraq hoyata kecir ki, bu da immunoloji roddetms, donor gézdo kdk hiiceyro defisiti,
kogiiriilon graft materiali vasitasils yoluxucu xastaliklor vo neoplazma yaranma riskini istisna edir vo LKHD-da
yeni tohliikkasiz vo ugurlu mialico metodu kimi 6ziinii gostormokdadir.
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Pamxadmu P.X., Pummu C.

JJEHEHUE OAHOCTOPOHHET'O JEOMIUTA JIMMBAJIBHBIX CTBOJIOBbBIX
KJIETOK ITOCJIE XUMHNYECKOTO OXXOTA TPAHCIIJIAHTAIIMEN
JIMMBAJIBHBIX CTBOJIOBBIX KJIETOK (KIMHUYECKUN CIIYYAN)

Hayuonanouwiii Llenmp Opmanvmonocuu umenu axao. 3apughur Anuesotl, e.baxy, Azepbaiiosican
“Swarup” Iasnoii l{enmp, 2. Xaiioapabao, Unous

KawueBble ciioBa: deguyum aumobaibHblx CME0L06bIX KIeMOK, XUMUYECKULL 00iC02 21a3d, MeHOHONLACMUKA,
npocmas aumbanvHas snumenruanrvhas mpancniaumayus (I1J197)

PE3IOME

TpaBMa CTBOJIOBBIX KJIETOK MOXKET INPHBECTH K AeHUIMTY IMMOAIBHBIX CTBOJOBHIX KieTok (JJICK),
KOTOpasi OCJIOXKHAETCS NECTPYKIel 0a3anbHOi MeMOpaHbl, TOBEPXHOCTHON BacKyJspHu3alueH, pyolieBaHueM C
MOCTEAYIOINM YXYANICHHEM OCTPOTHI 3PEHHS, BOSHHKHOBEHUEM PEIMINBUPYIOMICH 3PO3UH POTOBUIIBI, OONEH 1
(horodobun. Paznensror nepeudnbiii 1 BropruHbiii JJJICK, mpu 3TOM IPUYHHEI €70 BO3HUKHOBEHW S MHOTOYHCIICHHBI
(tabmuma 1). XoTs Oosee TsokeI0e TedeHne HabMI0AaeTCs PH TEPMUUYECKUX U XUMHYECKUX 0XKorax. B 3aBucumocTu
ot Tsbkectu TeueHus neueHne JICK nenutcs Ha koHCepBaTHBHOE 1 XUpyprudeckoe. [Ipu ocTpoii He10CTaTOYHOCTH
CTBOJIOBBIX KJICTOK POTOBHIIA HYXKIIAETCS B JOMOIHUTEIEHOM 00CCIIeUCHUN TUMOATEHBIMH KIICTKAMHU.

Panee mpuMeHsmach MeToAWKa Iepecaikd KOHBIOHKTHBEI C TapHOTo Tnmasa (autograft) mmm y noHopa,
UCTIOJIb30BaHMe TpyITHOU TKaHU (allograft) m Omomncus cTBOIOBBIX KJIETOK eX Vivo. K HemocTaTkam nepednciIeHHbIX
METOIMK HEeO0OXOAMMO OTMETHUTh OMACHOCTh HH(puIMpoBaHus, Bo3HUKHOBeHHe J[JICK B 3710poBOM mnasy u
HE00X0MUMOCTh B mMMyHOCyTipeccuu. B 2012 roay ¢ nensto neuenus: ogaocropornero JJICK Obut npenoxen
HOBBIH METOJI - MMPOCTast JIMMOANbHAsl STUTeIHanbHas Tpancmiantanus (I1JI9T).
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Kinunnueckuit ciydait: [lanuent 1973 roga poxxaenus oOparwics B miasHod neHtp «Swarup Eye Centre"
(Xatimapaban, Wunus) ¢ xamobaM Ha 3HAYUTENFHOE CHIDKEHHWE OCTPOTHI 3PEHHS W CHJIBHBIE OONHM TOCie
MEPEHECEHHOTO XUMHYIECKOTO 0)KOTa IPaBOTo Tta3za pochopHOI KHCIOTOH.

IIpu noctymrenun: Vis OD=0,1; Vis OS= ¢ koppekuueii 0,7; Tn OD=N (mamsnaropuo); Tn OS=11 mm Hg.
Buomukpockonmmyecku onpenelsics nudGy3HbIH 0)KOT POrOBHUITHI U KOHBIOHKTHBEI 4 creneHn (Hughes-Roper-
Hall) roranensiii JIJICK (puc. 3. A, B).

[Tanmenty Obula MpOBEOCHA PE3EKIUS HEKPOTHUECKHX TKaHEH M Iepecajka aMHHOTHYECKOM MeMOpaHEI.
CrycTst 1 Mecsii] BoCTaIMTENBHBIH MPOIIeCC TIIa3HOHM IOBEPXHOCTH CTHX, XOTS ONPECIISIINCH HIIEMHUS TAMOATBHOM
30HBI, TOTalbHast 3po3ust porosullsl, JJJICK, crepunbHbIN THIIONUOH U IeprudeprueCcKOe pacIuIaBICHHE POTOBHIIBI
(puc.3.D).

C uenpro mpeaoTBpaleHus mnepdopaii poroBUIBI M JICUSHHUS CKIEPaTbHOW HINEMUHU Oblla MPOBEJCHA
TEHOHOIUTACTHKA U Tap3opadus. Bo Bpems omeparuu ObUT B3AT MaTepHall M3 NEpeAHEll KaMepbl U MOIydeH
OTpULATENIbHBII OTBET.

ITpu nOBTOPHOM OCMOTpE CITYCTS 4 MecsI1a MPU3HAKOB BOCHAIIEHHSI HE 0TMEUAI0Ch, 30HA CKJIEPaIbHOM HIITEMUU
ObUTa BaCKyJISIpU3MPOBaHA M paciUlaBIeHUEe POroBHIbI ObUIO MpenorBpameHo. Habmronancs Totansubiii AJICK,
rpyOBIii HPHOPOBACKYISIPHBINA pyOer poroBULEI 1 KOHBIOHKTHBH3AKs poroBuus! (puc. 3 E,F). beun uckiroueHs
CYXOCTb TJ1a3a, cuMOneapoH U TpUXua3s.

Hanee 6bu10 mpoBeneHo ycrpanenue tapsopaduu u IIJIOT (puc.4). Bo Bpems onepanuu mocie yaaaeHHUs
(buOpoBacKyIsIpHOW TKaHM OBUTM BBISBICHBI pyOel pOroBUIBI W KaTapakTa. OCMOTp MAalMEHTa MPOBOAMICS
Ha 1, 5,14 n 30 man. B mocneomepannoHHOM TepHone OBLTH Ha3HAYCHHI rasHble Kammm Llumpodmokcara
0,3%, Ilpenamsonon amnerar 1%, Kapoomernmemtonosa 0,5%. Coyctsa 1 mecsin 6sm1a yoanera MKJL. Yepes
MECSI] OTMEYaNach JMUTENU3aMs U pyOen poroBHUEI, (opMHpOBaHHME KaTapakThl. [larmeHT HaXOOWTCsA MOX
TUHAMUYECKAM HAOIIOICHUEM.

[Tociie okoOHYATENBHOM U CTOMKOM STIUTEIN3AIH POTOBHIIBI, yIUTHIBAS BIMSHUE POTOBUYHOTO PyOIla Ha OCTPOTY
3peHMs NalreHTa 1 ero pedpaxnnio, HeoOXOANMO MPOBECTH TITyOOKYIO IIEPEIHION0 TTOCIOWHYIO KEPaTOIIaCTUKY
(WH CKBO3HAS KEPATOIIACTHKA) FUTH SKCTPAKIMIO KaTapaKThl ¢ IMIUTAHTAINEH TOPHIECKOM JTHH3EI.

Takum 00pa3oM, B OCIEIHIE TOABI OTMEYAETCS 3HAUNTEIBHBIN CKaYOK B MACHTH(HUKAIINY U B IPUMEHEHUH B
[J1a3HOM PEKOHCTPYKIMH JIMMOAIBHBIX ATUTEINAIBLHBIX CTBOJIOBBIX KiIeTOK. [Ipn mpuMenennn meronuku [1JIDT
HE BO3HMKAET OTTOPXKEHUE U MHPUIMPOBAHUE TKaHEH, UCKIIIOUAeTCs BEPOSTHOCTh Pa3BUTHsI HOBOOOPA30BaHHUH,
YTO TONOKHUTEIHHO OTIMYACT €€ OT ANbTCPHATHBHBIX METONUK. JlaHHas MeToauka sBisieTcs 3((EKTUBHBIM U
Ha/Ie)KHBIM CIIOcO00M IpHu sedeHnu nanueHTos ¢ JJICK.

Radjabli R.Kh., Rishi S.

MANAGEMENT OF UNILATERAL LIMBAL STEM CELL DEFICIENCY
AFTER CHEMICAL INJURY WITH LIMBAL STEM CELL
TRANSPLANTATION (CLINICAL CASE)

National Centre of Ophthalmology named after acad. Zarifa Aliyeva, Baku, Azerbaijan
“Swarup”” Eye Centre, Heyderabad, India

Key words: clinical burn of the eye, deficiency of the limbal truncal cells, tenoplasty, cultured Limbal Epithelial
Stem Cell Transplantation (CLET),

SUMMARY

Damage to the stem cells may lead to Limbal Stem Cell Deficiency (LSCD). In the absence of a healthy corneal
epithelium, the conjunctiva proliferates over the cornea resulting in opacification and vascularization, which in
turn may lead to reduced vision, pain, and photophobia. LSCD can be caused by a wide variety of primary and
secondary causes but is most frequently seen associated with severe chemical or thermal burns.
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Therapeutic options for LSCD range from conservative to invasive and depend on the severity of the pathology.

If there are no remaining stem cell reserves, the cornea must be reseeded with new LESCs. The earliest
techniques required large sections of donor tissue either from the patient’s fellow eye (autograft) or from a healthy
donor or cadaver (allograft). Taking such large biopsies places the donor eye at risk of developing LSCD.

In 2012 simple limbal epithelial transplantation (SLET) was described as a novel surgical technique for the
treatment of unilateral LSCD.

The patient which we would like to introduce, 42 y/o, male patient had chemical injury in right eye (Phosphoric
acid), with complication of decrease of vision and pain on eyes, entered to “Swarup Eye Centre” (Hyderabad,
India). VisOD=0.1, VisOS=0.3 k/i+1.0/-2.75/10° 0.7; TnOD=N (Palpator), TnOS=11 mmHg IV Grade Total
Chemical Injury, Total Limbal Stem Cell Deficiency.

In right eye performed resection of necrotic tissues and Human Amniotic Membrane Transplantation.

After one month the imflammation of ocular surface reduced, but there was total epitelial defects, ischemic
area of screla, Limbal Stem cell deficiency, sterile hypopion on anterior chamber and periphery corneal melting.

To prevent corneal perforation and increase lubrication there was performed Tenonoplasty+Midperipheral
Tarsorraphy. During surgery took stab from anterior chamber and sent to laboratory. Report was negative.

After 4 months eye was quite, the ischemic area vascularized, corneal melting stopped and sterile imflammatory
process stopped.

Total LSCD, thick fibrovascular tissue, superficially vascularization and conjunctivalization have seen. Dryness,
symblefaron and trichiasis on ocular surface were excluded.

Performed, Tarsorraphy reliese+SLET surgery on right eye. During surgery there appeared that there are stromal
scar and cataract.

Postoperative after 1st, 5, 14 days the patient was checked.

Postoperatively 14 days there was epithelialiaation on Amniotic membrane. Intrastromal scarring and cataract.
The patient is under supervision and will be checked up every month till full stabilisation of ocular surface.

The future plan after corneal and ocular surface stabilisation we can perform DALK(or PK) or catacact
extraction with implantation Toric IOL.

Over the past few years, great advances in LESC identification and characterization and ocular surface
reconstruction have been made. With the introduction of SLET, a safe and successful treatment option for LSCD
has been introduced.
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