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Introduction

The cornea is covered by a very delicate and thin layer of stratified squamous epithelium, which is
continuously renewed throughout life by stem cells present at the limbus [1]. Limbal stem cell deficiency
(LSCD) is a clinical condition, characterized by progressive vascularization, conjunctivalization and scarring
of the corneal surface due to irreversible traumatic or inflammatory damage to these limbal stem cells (LSC).
In severe and chronic cases LSCD can lead to visual impairment and even blindness [2]. Fortunately, this
potentially blinding disease can be treated by transplanting healthy limbal tissue containing the stem cells from
a normal donor eye, a process called limbal stem cell transplantation (LSCT). Depending on the source of the
donor tissue, LSCT can either be autologous (from the unaffected fellow eye of the same person) or allogeneic
(from another person).

Several different surgical techniques of LSCT have emerged with time. The conventional approach, first
described by Kenyon and Tseng in 1989 for autologous transplants is popularly called conjunctival-limbal
autografting (CLAU) [3]. In this technique 3 to 6 clock hours of limbal tissue is harvested from the healthy eye and
directly transplanted to the affected eye. However, this puts the healthy eye at some risk of developing iatrogenic
LSCD. To avoid this risk, Pellegrini et al in 1997 described cultivated limbal epithelial transplantation (CLET)
in which tiny amounts of limbal epithelial cells obtained from the donor eye could be expanded as a sheet in the
laboratory [4]. Unfortunately, cell expansion necessitates a clinical grade laboratory with regulatory approval,
which is extremely expensive to build and maintain. In 2012 Sangwan et al described a new technique of LSCT
called simple limbal epithelial transplantation (SLET), which combined the advantages of CLAU and CLET while
avoiding the limitations of both approaches [5]. Since then, SLET has become a popular technique of LSCT,
particularly in the developing world. In this review we will enumerate further the indications, surgical technique,
mechanism of action, outcomes and impact of SLET in patients with blinding LSCD.

Proposed indications

Primarily, SLET is indicated in cases of unilateral LSCD where the donor limbal tissue can be harvested
from the healthy fellow eye of the same patient, without the risk of immunological rejection and requirement for
systemic immunosuppression. One the most common causes of unilateral LSCD is chemical burns [2] and hence,
this condition forms the major indication for autologous SLET. All the large-scale studies on SLET have been on
autologous procedures and on patients with LSCD secondary to chemical burns [6-8]. However, SLET has also
been described in eyes with LSCD secondary to ocular surface squamous neoplasia excision (OSSN) and multiple
surgical interventions [9-11]. Other conditions that have been successfully treated with SLET include both primary
and recurrent pterygia [12,13] and failed prior LSCT [14,15].

Allogeneic SLET for bilateral LSCD has also been reported in few case reports [16,17]. The first was in a
patient with bilateral chemical burns [16] and the second case was in a patient with bilateral dry eye [17]. In
both cases, cadaveric allogeneic donor tissue was used. It is generally understood that patients with bilateral
LSCD undergoing allogeneic SLET will need long-term systemic immunosuppression for graft survival [16],
although long-term outcomes or systemic immunosuppression protocols in such cases have not been reported yet.
Cadaveric allogeneic SLET has also been used in the treatment of severe acute chemical burns to achieve faster
epithelialization of the ocular surface [18].

Pre-operative considerations

Like any organ or tissue transplantation procedure, the main factor determining the outcome of SLET is
the health of the donor limbus. Therefore, a careful preoperative inspection of the donor site to ensure that
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it is viable is critical. Typically, the superior limbus is preferred as the limbal palisades are more in number
at this location. In the affected eye, the following are absolute contraindications for SLET: (i) dry surface
(defined as repeated Schirmer’s I score with anesthesia of less than 15mm or presence of corneal or bulbar
conjunctival keratinization), (ii) blind eye with no visual potential; (iii) disorganized anterior segment
(adherent leucoma) and (iv) presence of uncorrected adnexal pathologies like lagophthalmos, ectropion,
entropion, trichiasis and dacryocystitis. Since SLET is an epithelial regenerative procedure, it does not correct
corneal stromal opacification. Thus, cases with severe stromal opacification (leucoma) will require additional
corneal stromal replacement with an anterior lamellar or penetrating keratoplasty (PK). An anterior segment
optical coherence tomography (AS-OCT) of the diseased eye is extremely useful in this context. It not only
reveals the underlying stromal thickness (therefore alerting for extremely thin areas likely to perforate during
dissection of the conjunctivalized pannus), the infra-red photograph of the cornea also shows the degree of
opacification of the underlying stroma. The ideal cases for autologous SLET are those with no history of any
trauma, inflammation or surgery in the donor eye; with the following characteristics in the affected eye: (i) wet
ocular surface without unaddressed adnexal pathologies; (ii) no severe symblepharon that is reaching up to the
cornea and (iii) clear to translucent underlying corneal stroma. Those cases which have severe symblepharon
will also require additional conjunctival autografts, either during or after SLET. It is recommended that cases
with severe stromal opacification or disorganized anterior segment, which would also need a corneal grafting
undergo conjunctival limbal grafting and not SLET.

Surgical technique

Anesthesia: For children, general anesthesia is mandatory. For adults the limbal biopsy can be harvested from
the donor eye under topical anesthesia, but beginners may find using peribulbar or sub-tenons anesthesia preferable.
The affected eye in adults is always given a peribulbar block.

Preoperative vasoconstriction: It is recommended to use 2-3 applications of brimonidine tartrate 0,15% and
phenylephrine 5% eye drops alternatingly 5-10 mins before shifting the patient to the operating room. This
significantly reduces intra-operative bleeding in both the donor and recipient eye.

Donor eye: The donor limbus should not be marked directly with a skin-marking pen, as the alcohol in
the ink can damage the delicate limbal stem cells. “One-clock hour” or roughly 3,5-4 mm graft piece should
be measured with a caliper and marking should be done slightly behind the limbus on the conjunctiva. A
conjunctival bleb is created with fluid just behind the selected area of the biopsy and a limbus based conjunctival
flap is lifted until the insertion of the Tenons capsule at the limbus. This area is lined by blood vessels and marks
the posterior boundary of the limbus. Dissection with a no.15 blade held as flat as possible is then carried
forward in the same plane until the grey clear cornea is visible. The flap is reposed, and the conjunctival part is
excised off. The limbal tissue is excised using a pair of Vannas or Wescott scissors. The tissue is preserved wet
in balanced salt solution (BSS).

Recipient eye: If symblepharon is present which prevents insertion of the speculum, it should be excised first
flush to the cornea. A peritomy is then performed all around about 2-3 mm from the corneal margin. Dissection
is then carried forward using a pair of Vannas scissors to release the conjunctivalized pannus covering the cornea
from the limbus 360 degrees before proceeding centripetally. The pannus in then removed from the corneal surface
using a combination of sharp and blunt dissection. It is not necessary to remove stromal scar tissue till a clear
plane is reached. The surrounding conjunctiva is then recessed by using tenotomy scissors. The human amniotic
membrane (hAM - basement membrane side up) is then placed and secured over the recipient cornea with the
help of fibrin sealant. It is ensured that the hAM is tucked under the conjunctival edge in all quadrants. The hAM
is smoothened out over the cornea using a blunt spatula to ensure that there are no folds. The limbal tissue is then
removed from the BSS and cut approximately into 6-10 pieces with the help of Vannas scissors. These pieces are
placed (epithelial side up) in the mid-periphery of the cornea in a concentric pattern over the hAM (Figure 1).
The correct orientation of the small pieces can be identified from the pigmentation and/or smooth surface of the
epithelial side and white fibrous strands on the stromal side. Care is taken to ensure that the pieces of limbal tissue
are not placed over the pupillary area or on the limbus. A drop of fibrin sealant is placed over each piece to ensure
that they adhere to the AM. After waiting for at least one minute for the fibrin glue to polymerise over the limbal
pieces, a soft bandage contact lens (BCL) is placed. Care is taken to cut away the excess glue that may be sticking
to the speculum as it is removed and not to pull at the strands which may dislodge the film of glue on the surface
that is holding the pieces in place.
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(A) Pre-operative appearance showing superficial corneal vascularization and scarring with central epithelial defect
(inset: fluorescein stained photograph);

(B) Intra-operative image after removal of the fibrotic conjunctivalized pannus from the corneal surface;

(C) Intra-operative image showing the circumferential arrange of limbal transplant pieces being secured to the human
amniotic membrane graft with fibrin glue;

(D) At 6-months post-operatively the corneal surface is stable, avascular and epithelized (inset: fluorescein stained
photograph);

(E)  Pre-operative anterior-segment optical coherence tomography (AS-OCT) image showing highly-reflective
irregular conjunctival epithelium with superficial stromal haze and central epithelial defect;

(F)  Post-operative AS-OCT image showing transparent regular low-reflective corneal epithelium with reduction in
stromal haze

Figure 1. Typical post-operative outcome after autologous simple limbal epithelial transplantation (SLET) for

unilateral chemical burn induced limbal stem cell deficiency (LSCD)

Post-operative regimen

Post-operatively topical prednisolone acetate 1% drops are started 6 times a day for 1 week and then tapered
every week over the next 6 weeks in both the recipient and the donor eyes while topical moxifloxacin 0,5% is
started 4 times/day in both eyes and is continued until the epithelial defect heals. The BCL is removed at the 1-week
post-operative visit. The cornea is stained with fluorescein and if complete epithelial healing has not occurred,
then a BCL is replaced. It is also imperative to check the epithelial healing at the donor site simultaneously. The
progress of the recipient eye is monitored until the epithelium completely heals. In very young children, a suture
tarsorrhaphy can be performed and kept in place for a couple of weeks to prevent the loss of the BCL or transplants
in the immediate postoperative period because of the risk that the children may inadvertently rub their own eyes.

Clinical outcomes

The results of SLET in different indications have been enlisted in Table 1. Only one study compared CLAU and
SLET in 10 eyes each, and found both surgical techniques to be equally effective in achieving a stable epithelized
ocular surface and for regression of corneal vascularization [19]. The 3 major studies from different groups reported
the outcomes in a total of 223 eyes [6-8]. The primary indication was LSCD secondary to chemical burns in 213 (96%)
of 223 eyes. At a mean follow-up period of 1,2 years, 173 (77,6%) eyes had a clinically successful outcome with a
stable epithelized and avascular corneal surface, while 153 (68,6%) had a two-line improvement in visual acuity.

The outcomes of sequential secondary surgeries such as PK and deep anterior lamellar keratoplasty (DALK) after
SLET have also been reported [20, 21]. In seven eyes of 7 patients who underwent PK 9,5 + 11,9 months after SLET,
6 eyes maintained a clear graft 15,1 + 5,4 months after PK [20]. Another report of 11 eyes of children who underwent
DALK following SLET for unilateral severe chemical injury with LSCD with follow-up of 13 + 4,6 months following
DALK reported anatomical success in 8 (72%) eyes and visual acuity improvement in 6 (54%) eyes [21].

Mechanism of action

Mittal et al studied four eyes that had undergone SLET and were serially imaged using fluorescein staining
to elegantly demonstrate that epithelial cells grew centrifugally from each explant on the surface and merged
to form a sheet of epithelium [22]. In all four eyes, complete ocular surface epithelialization occurred within 14
days. The explants were not visible after two months in three eyes after complete epithelialization was achieved.
They also observed that all the explants placed on the surface were not active and thus there was considerable
variation in explant activity. However, the corneal surface around the inactive explants were epithelialized by
epithelium arising from the surrounding explants. This study clearly demonstrated that hAM acts as a substrate for
secure attachment for the epithelial cells and supports their proliferation and migration in eyes where SLET has
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been performed. Amescua et al used ultra-high-resolution optical coherence tomography in an eye where SLET
was performed and showed the persistence of hAM while the epithelial cells grew and proliferated over it [9]. In
another series, excised corneal buttons from eyes undergoing PK after SLET were examined and it was confirmed
with both histopathological examination and immunohisto-chemistry, that not only was the newly regenerated
epithelium of corneal phenotype (CK3+, CK12+, CK19-, MUCS5AC-) but also that there was focal retention
of stem cells (ABCG2+, AP630+) in the basal epithelium layer of the newly regenerated epithelium [6]. This
study confirmed that these cells were derived from the explants that were placed on the cornea during SLET. On
histopathological examination the presence of a thick periodic-acid Schiff (PAS) positive membrane was noted
below the newly regenerated epithelium. This also confirmed the persistence of hAM after SLET.

Possible complications

No studies have reported serious adverse outcomes in the donor eye. Localized, non-progressive focal LSCD
were reported in two cases of at the donor site after SLET, which did not affect visual acuity [7, 23]. Pyogenic
granuloma was also reported in 2 donor eyes at the site of limbal tissue excision [6]. The most common complication
in the recipient eye after SLET was focal recurrence of LSCD which has been reported in 18% to 31% eyes [6-
8]. Most clinical failures after SLET occurred in the first six months after surgery [7, 23]. Early complications
included hemorrhage under the hAM which usually resolves without any consequence [6]. Early loss of the SLET
transplants and detachment of the hAM also can lead to failure [6, 24]. Pre-existing symblepharon, if not addressed
at the time of surgery with a conjunctival autograft, was noted to be a risk factor for recurrent conjunctivalisation
and failure of the primary procedure [6-8]. Penetrating keratoplasty done simultaneously with SLET was also a
risk factor for early failure [6-8]. Indications such as acid injury was noted to have a higher rate of failure than
SLET performed for other forms of chemical burns such as alkali injury [6, 8]. Other rare complications that have
been reported are sterile keratitis, microbial keratitis, persistent epithelial defect which could lead to thinning and
perforation if not addressed in time, and recurrence of corneal neovascularization.

Conclusions

The clinical efficacy of SLET is now well established in large studies with adequately long follow-up [6-8].
The persistence of LSC on the corneal surface after SLET has also been demonstrated [6] and it’s mechanism
of corneal epithelial healing is well understood [22]. Although no randomized controlled trial has so far been
published comparing head-to-head the outcomes of SLET, CLAU or CLET, the advantages of SLET over the other
techniques are obvious. In resource limited settings, the option of CLET is largely theoretical and the choice for
the corneal surgeon is essentially between CLAU and CLET. Since SLET can be achieved within one-clock-hour
shaped graft piece of limbus instead of CLAU, which does the same purpose within three to six-hours graft, so the
obvious choice is straight forward. However, it is important to understand that SLET alone is not effective in cases
with severe symblepharon, which have both limbal and conjunctival deficiency and therefore need both LSCT
and conjunctival grafting. It is in these cases that SLET and CLAU (modified as mini-CLAU) can perhaps be
combined [25]. Another exceptional scenario where CLAU may hold an advantage over SLET is cases of complex
reconstruction requiring conjunctival, limbal and corneal grafting. In these cases, the corneal graft remains at high-
risk of immunological rejection and may need being replaced in the future, therefore placing the limbal graft in its
anatomical location beyond the cornea as in CLAU may be advantageous over SLET, where the limbal transplants
will be lost if the corneal graft is replaced.

The advent of SLET has made life easier for corneal surgeons, particularly those in the developing world dealing
with a huge burden of unilateral LSCD due to chemical burns [2]. The technique has a relatively short learning curve
and surgeons otherwise inexperienced in ocular surface surgery are quickly able to replicate the same results as
experienced ones [6]. This easy replicability has also allowed SLET to spread to other specialties like oculoplastics,
where it has been successfully adapted to both treating and preventing LSCD after extensive OSSN excision by
surgeons who were otherwise naive to LSCT [10, 11]. This reliability and replicability of SLET is also demonstrated
in the consistent outcomes reported across large studies by different surgeons in different geographies [6-8].

One can imagine SLET as in vivo CLET, where the cell expansion takes place on the surface of the eye instead
of a petri-dish using the natural environment, growth factors and tears as tissue-culture reagents. The central dogma
of CLET that one-clock hour graft of limbal tissue is enough to resurface the entire cornea is reaffirmed by SLET.
No wonder that those who developed SLET had spent close to a decade performing CLET themselves [26], before
they chanced upon the idea. However, the two paradigms that SLET challenges are the fate of LSC when placed on
the cornea instead of the limbal niche and the pattern of corneal epithelial wound healing. As the individual pieces in
SLET have no conjunctival component, the epithelial cells grow from all sides leading to rapid corneal epithelialization
unlike circumferential followed by centripetal healing as seen physiologically in corneal abrasions and that after CLAU
[27,28]. What SLET has also taught us is how little we yet understand of the ocular surface physiology in general and
LSC in particular close to three decades after the discovery of these unique stem cell at the limbus.
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Di Zazzo A.

SAD® EPITELIAL LIMBAL TRANSPLANTASIYA (SELT): GOSTORISLOR,
CORRAHI TEXNIKA, MEXANIiZM, KLINIK NOTICOLOR VO TOSIRI
(ODOBIYYAT iCMALI)

Refraksiya va Buynuz Qisa Carrahiyyasi xidmatlari, Oftalmologiyada Kompleks Omaliyyat Bolmasi,
Kampus Bio Medico Universitetinin Klinikasi, Roma, Italiya

Acar sozlor: sads epitelial limbal transplantasiya, kultivasiya edilon limbal epitelial transplantasiya,
konyunktival limbal autotransplantat, limbal kék hiiceyralarinin ¢atismazhigi, kimyavi yaniq

XULASO

Sado epitelial limbal transplantasiya (SELT) metodikasinin klinik effektivliyi hal-hazrda adekvat
uzunmiiddotli miisahido miiddoti ilo aparilan boyiik todqiqatlarda osasli qaydada siibuta yetirilmisdir [6-
8]. Homginin, SELT aparilmasindan sonra buynuz qisanin iizorindo limbal kok hiiceyralorinin (LKH)
persistensiyast gostorilmisdir [6], vo bu zaman buynuz gisanin epitel qatinin sagalmas: mexanizmi otrafli
todqiqedilmisdir [22]. SELT, KLAT (konyunktival limbal autotransplantat) yaxud kultivasiyali limbal epitelial
transplantasiya (KLET) metodikalarinin bilavasito naticolorinin miiqayisesi iizro he¢ bir randomizasiya
olunmus, nozarat edilon tadqiqatin indiys kimi dorc edilmomesine baxmayaraq, SELT {isulunun digerlerden
ustlinliiklori bollidir. Mohdud vasitolor goraitindo KLET iisulunun se¢imi daha ¢ox nozari hesab olunur,
vo buynuz qisa lizorindo ¢alisan corrahin se¢imi osason KLAT vo SELT arasinda aparilir. SELT zamani
limbal toxumanin parcasinin alinmasi saat oqroblorinin bir radolorindo miimkiin oldugu halda, KLAT
zamani limbin Gi¢ — alt1 saat zonasinda miimkiinliiyiinii nozoro alaraq, se¢im asandir. Buna baxmayaraq,
anlamaq lazimdir ki, hom limbal, hom do konyunktival hiiceyralorinin ¢atismazligl ilo miisayiot olunan
agir simblefaron hallarinda tokco SELT iisulu effektiv deyil, natica etibarilo hom limbal kok hiiceyralorinin
transplantasiyas1 (LKHT) metodikasina, hom ds konyunktivanin transplantasiyasina ehtiyac yaranir. Mohz
bu hallarda SELT vo KLAT (mini-KLAT kimi modifikasiya olunmus) iisullart kombinasiya oluna bilarlor
[25]. KLAT iisulunun, SELT metodikas: ilo miiqayisodo, istiinliiyli ola bilocok digor istisna hallarina
konyunktivanin, limbin vo buynuz qisanin k¢iiriilmasini tolob edon kompleks rekonstruksiya hadisolori
aiddir. Bu zaman buynuz qisanin transplantatt immunoloji ayirma yiiksok riskine meruz qalir, vo ehtimal
olunur ki, galocokds onun doyisdirilmosino zorurat yarana bilor, bu sobobdon, KLAT metodikasinda oldugu
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kimi, limbal transplantatin onun anatomik yerindos, yoni buynuz qisanin arxasinda yerlosdirilmoasi, SELT
ilo miiqayisodo, daha olverisli ola bilar, ¢iinki SLET zaman1 buynuz gisanin transplantatinin doyisdirilmasi
hallarinda limbal transplantatlar itirilmis olacagq.

SELT metodikasinin meydana ¢ixmasi ilo buynuz qisa lizorindo ¢alisan carrahlarin, xiisusilo inkisaf edon
6lkolords kimyovi yaniglar sababindon birtorofli limbal kok hiiceyralorinin ¢atismazligi (LKHC) yiikiinii dagiyan
corrahlarin foaliyyoti xeyli asanlagsmigdir [2]. Omoliyyatin icra edilmosi texnikasina yiyslonmo prosesi nisboton
qisa zaman ¢argivasindo miimkiindiir vo géziin 6n hissasindo omoliyyatlar zamani tocriibasiz olan corrahlar tez
bir zamanda tocriibali corrahlarla eyni noticolori oldo edo bilorlor [6]. Metodikaya yiyolonmo prosesinin asan
olmast SELT tisulunun okuloplastik corrahlar kimi digor ixtisaslara da yayilmasina imkan yaratmisdir, bu zaman
corrahlar homin metodikan1 hom miialico iiniin, hom do gbziin 6n hissasinin skvamoz neoplaziyasmin (GOHSN)
gotiirilmasindon sonra LKHC qarsisinin alinmasi {iglin ugurla adaptasiya etmisdirlor, oks halda LKHT moruz
qalardi [10,11]. SELT iisulunun bu ciir etibarliligi vo yiyalonma qabiliyyati homginin miixtalif coqrafi bolgoalordon
olan corrahlar torafindon aparilan bdyiik todqiqatlarin sabit noticolorindos do gostorilmisdir [6-8].

SELT {isulunu in vivo KLET iisulu kimi qiymotlondirmok olar, ve bu zaman hiiceyrolorin béliinmesi toxuma
becorilmosi {igiin reagent kimi istifade edilon tobii miihitin, bdylimo amillerinin vo gbz yasinin istiraki ilo Petri
kasas1 ovozino goziin sothindo bas verir. SELT tisulu KLET metodikasinin osas dogmasini tosdiq edir ki, limb
toxumasinin saat aqrobinin bir istiqgamatindoki pargasi buynuz qisasinin sathinin biitovliikkde borpa olunmasi
iciin kifayat edir. Toocciiblii deyil ki, SELT iisulunu islayib hazirlayan carrahlar hamin fikirs golmok tigiin KLET
metodikasinin icra edilmasine toxminon on il sarf etmisdirlor [26]. Buna baxmayaraq, SELT tisuluna meydan oxuyan
iki paradigmalar movcuddur — limbal guxura buynuz gisanin iizorino yerlogdirilon LKH aqibati vo buynuz qisanin
epitel qatin zodelonmolorinin sagalma modeli. SELT iisulunda ayri-ayri hissalorin konyunktival komponenti
olmadigindan epitelial hiiceyralor har tarafden boliiniir, bu iss buynuz qisanin siiratli epitelizasiyasi ilo naticalonir,
buynuz gisanin siyrintilari zamani fizioloji olaraq vo KLAT {isulundan sonra miisahido olunan periferik, sonra
iso moarkozaqagan sokilds sagalma ilo miigayisado [27,28]. SELT hamg¢inin biza siibut etmisdir ki, limbds bu ciir
unikal kok hiiceyrolorinin kosf edilmosindon sonra otuz ilo yaxin kegmosino baxmayaraq, iimumilikdo goziin 6n
hissasinin fiziologiyasi vo xiisusilo LKH haqqinda malumatimiz olduqca azdir.

Ju 3amrmo A.

ITPOCTAS SITUTEJIIMAJIbBHA A JIMMBAJIBHA I TPAHCIIVIAHTALIA
(IT2JIT): TIOKA3AHUSA, XUPYPITMUECKAS TEXHUKA, MEXAHU3M,
KJIMHUYECKME PE3VJIBTATHI U BO3JEMCTBU (JINTEPATYPHBIM OB30P)

Cuyoarcowr Pecppaxyuonnout Xupypeuu u Xupypeuu Pocosuywl, Komniexcnoe Onepamueroe omoenenue 6 Ogpmans-
Mmonozuu, Yuusepcumemckas kaunuxa Kamnyc Buo Meouxo, Pum, Umanus

Kuarwuesbie ciioBa: npocmast snumenuaibHas AUMOAbHAS mpancnianmayust, Kylemueupyemdas TUMOAIbHAS
anumenuaibhad mpancnianmayusl, KOHBIOHKMUBAILHBIUL TUMOAIbH B aymompancnianmanm, de(ﬁuuum AUMOAIb-
HbLX CMBOJI0BbLX KIIEMOK, XUMUYECKULL 0XHCO2

PE3IOME

Knuanaeckast apdexruBaocts [IDJIT B HacTOsIee BpeMsi OCHOBATEIHHO MOATBEPKICHA KPYTTHBIMH UCCIIE0-
BaHHUSMH C aJIEKBaTHBIM JUTUTEIBHBIM TepHOOM HaOmoneHus [6-8]. Bputo mpogeMoHCTpUpOBaHO TEPCHCTHPO-
BaHue JTUMOaNbHBIX cTBONIOBBIX Ki1eToK (JICK) Ha moBepxHocTu porosuils! nocie [TJIT [6]. [Tpu aTom xoporio
ObUT U3yUYECH MEXAHHU3M 3XKUBIICHUS STIUTEIHS POrOBHIIBI [22], HECMOTPS HA TO, YTO JI0 CHX IOp HE ObLIO OIyOJIH-
KOBaHO HU OJHOTO PaHIOMH3MPOBAHHOTO KOHTPOIMPYEMOTO HCCIIEIOBaHUs, CPABHUBAIONIETO HETOCPEICTBEH-
Hble pe3yabrathl [1DJIT, KOHBIOHKTHBAILHOTO JTUMOaIbHOTO ayToTpaHciuiantara (KJIAT) unu KyasTUBUPYEMO#t
muMOanbHO# snuTenuanbHoi TpancmanTauuu (KJIDT), xors npeumymecta [IDJIT nepen qpyrumMu MeTogamMmu
OYEBUHBL. B yCIOBHSAX OrpaHUueHHBIX pecypcoB BbI0Op KJIDT siBisieTcsi B 3HAYMTENBEHON CTENIEHH TEOpeTHYe-
CKHM, a BBIOOp IS XUPYpra, paboTaromero ¢ poropuiieid, B ocHOBHOM JIeKUT Mexxay KJIAT u TIOJIT. Tak kax
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mpu [I2JIT MmoxHO MOTYyIUTH JII/IM6aJ'ILHyIO TKaHb B 30HE OHOTO 4aca, uto npu KJIAT Bo3moxkHO B 30HE JmM6a
OT TpeX JI0 IIECTH YacoB, TO BLIOOP XUpypra mpoct. Tem He MeHee, BAXKHO OHUMATh, uTo ofuH Tosbko [TDJIT He
3((EeKTUBEH B CITydasix C TSHKEIBIM CUMOIehapoHOM, TIPH KOTOPOM HaOIIroaeTcs IeUIUT KaK JTUMOATbHbBIX, TaK
1 KOHBIOHKTHBAJBHBIX KIIETOK, CIeI0BaTeNbHO, TpeOyercs kKak LSCT TpancmiaHTanust TMMOaIbHBIX CTBOJIOBBIX
knetok (TJICK), Tak u TpaHCIIaHTanus: KOHBIOHKTUBEL. MIMeHHO B 3TuX ciydasx [I9JIT u KJIAT (mogudummpo-
BaHHBIH Kak MHHU-KJIAT) MoryT koMOuHUpOBaThes [25]. pyroii HCKIIOUUTENBHBIHN clieHapHii, B KoTopoMm KITAT
MOXKET IMeTh npeumMymiecTso mneper [12JIT — 3To caydan KOMIIIEKCHOH PEKOHCTPYKINH, TPEOYOIINe Mepecankn
KOHBIOHKTHUBBI, JIMMOA W POTOBHIIBL. B 9THX CiTydasx pOrOBHYHBIA TPAHCILIAHTAT OCTAETCS TOIBEPKEHHBIM BBI-
COKOMY PUCKY HMMYHOJIOTHYECKOTO OTTOPXKEHHsS U, BO3MOXKHO, B OymylieM MoTpedyeTcsi ero 3aMeHa, Io3TOMY
pa3mMelieHre TMMOATFHOTO TPAaHCIUIAHTATa B €T0 aHATOMHYECKOM MecTe 3a porosuiieii, kak B KJIAT, moxeT ObITh
Ooree BHITOAHBIM 110 cpaBHeHHIO co [IDJITT, rae muMOanbHbIe TPAHCILIAHTATHI OYAyT YTEPSHBI, €CITH POTOBHYHBIH
TpaHCIUIaHTaT OyIeT 3aMeHEH.

IosiBenue I12JIT o6nerynio »XU3Hb XUPypram, paboTaOIINM ¢ POTOBHIIEH, 0COOCHHO TeM, KTO B pa3BHBa-
FOIIUXCS] CTPAHAX UCIBITHIBAET OTPOMHOE OpeMsi OTHOCTOPOHHETO JePUIUT JTUMOATBHBIX CTBOJIOBBIX KIETOK
(JJICK) u3-3a xuMuyeckux 0xoros [2]. OOyueHne TeXHUKE MPOBEACHHS ONeparii BO3MOXXHO 32 OTHOCHUTEIIb-
HO KOPOTKHIA IEPUO/], U XUPYPTH, HE UMEIOIIHE OMbITa B XUPYPTUU MEPETHETO OTPEIN3Ka I71a3a, MOTYT OBICTPO
MOJIYYHTh TE KE PE3YJBTATHI, YTO U OMBITHBIE [6]. DTa jierkast 00ydyaeMocTh o3BouiIa Takke meroauke [12JIT
PpacrpoCTpaHUTHCS Ha JIPYTUE CIICHHUATILHOCTH, TAKHE KaK OKYJIOIJIACTUYECKHUE XUPYPTI'H, T/I€ OHA ObLIa yCrenl-
HO aJlaliTHpOBaHa XUPYyPraMu Kak Jiist JiedeHus1, Tak u st npenorspainenus JIJICK nocne odmmpHoro ynane-
HUs CKBaMO3HOW Heoruia3uu rnepeanero orpeska miaza (CHIIOI), koTopasi B IPOTUBHOM Cilydae IMoJjiexana
6n1 TJICK [10,11]. Takast HanesxHOCTh U 00yuaeMocTs [1DJIT Takke MpoAeMOHCTPUPOBAaHA B CTA0OUIILHBIX pe-
3yJIBTaTaX, 0 KOTOPBIX COOOIIAIOT B OOJIBIINX HCCIICIOBAHUIX Pa3HbIC XUPYPrU B PA3IMUHBIX IreorpadruuecKkux
peruonax [6-8].

Moo npencraButb [1JIT kak in vivo KJIDT, rue pasMHOXKEHHE KJIETOK ITPOUCXOUT HA MMOBEPXHOCTH I1a3a
BMECTO YallKu [leTpu ¢ MCHonb30BaHUEM €CTECTBEHHOH Cpefibl, (PaKTOPOB POCTa U ClIe€3 B KaUeCTBE PEarcHToB
Jutst TkKaHeBOW KynbTyphl. [IDJIT noarBepkaaer nentpanbHyro qormy KOJIT o ToM, uTo oTpocTKa TUMOanbHOM
TKaHM B 30HE OJJHOTO Yaca JOCTaTOYHO AJISl BOCCTAHOBJICHHS IOBEPXHOCTHU Beel poroBuLbl. HeynmuBurensHo, 4TO
Te, K10 pazpadotain [1DJIT, morparuiu okoso aecaty Jet, BeinonHsst KJIDT camu [26], mpex/ie 4eM OHHM CTOJIKHY-
JIUCh C ATOM ueeit. Tem He MeHee, IBe apaiurmMbl, KOTopblie OpocatoT Bbi30B [1DJIT: He0OX0AUMMOCTh TOMEIIICHHS
JICK BMecTo TUMOAIbHON HHIIK HA POTOBHILY M MOJEb 32)KHMBJICHHUS paHbl AMHUTEIHUS POTOBHUILL. [TOCKOIBKY
otzaenbHble yacTd B [1DJIT He MMEIOT KOHBIOHKTUBAJIBHOTO KOMIIOHEHTA, SIIUTEINANIbHBIE KJIETKH PAacTyT CO BCEX
CTOPOH, YTO MPUBOAUT K OBICTPOI SITUTEIN3ALNH POTOBHLIBI, B OTIIMUUE OT MEPUPEPUIECKOTO, C TIOCIEAYIOIIM
LEHTPOCTPEMHUTENILHBIM 3KUBICHHEM, YTO HaOMogaeTcsi GU3HOIOTHYECKH MPH CCaJMHAX POTOBHUILI M MOCIE
KJIAT [27,28]. TIDJIT Takke Hay4nsI HAC TOMY, KaK MaJi0 MbI €II¢ TIOHUMaeM B (DM3HOJIOTHH TIEPETHErO OTpe3Ka
r1a3a B nenoM u JICK, B yacTHOCTH, CITyCTS TOYTH TPU AECATHICTHS TIOCTE OTKPBITUS STHX YHUKAJIBHBIX CTBOJIO-
BBIX KJICTOK B JINMOE.
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