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Giris

Retinoblastoma usaq yaslarinda on ¢ox rast golinon, tor gisanin embrional
neyroektodermal hiiceyrolorindon inkisaf edon bodxassoli gozdaxili sisdir.
Xostaliyin on yiiksok rastgolmo tezliyi hoyatin ilk iki ilino tosadiif edir (hallarin
90%-don coxu 5 yasinadok usaqlarda) [ 1]. Sonillordaretinoblastomanin agkarlanma
doracasinds sabit artim tendensiyasi miisahido olunur ki, bu da hom diaqnostik
tsullarin tokmillogdirilmasi, hom do xastolorin iimumi sagqalma gostoricisinin
artmasi ilo baghdir [1].

Patogenetik baximdan xastsliyin irsi vo sporadik formalar1 var. Retinoblastomal
geninin allellorindon birinds embrional mutasiyasi naticosindo yaranan irsi forma
hallarin toxminon 40%-ni togkil edir; o, daha erkon baglangic vo tez-tez rast golinon
ikitorafli zodolonma ilo xarakterizo olunur. Retinoblastomanin sporadik formasi iso
Retinoblastomal geninin hor iki allelinin somatik mutasiyalar1 naticosindo inkisaf
edir vo toxminon 60% hallarda basg verir [ 2].

Miialico tisullarmi1 vo prognozun qiymotlondirilmasini standartlagdirmaq
moqsadilo Beynoalxalq Gozdaxili Retinoblastoma Tosnifati (A—E qruplari) islonib
hazirlanmigdir ki, bu da xiisusilo ikitorafli xostoliyi olan xastolords orqan qoruyucu
strategiyanin sec¢ilmasinda genis istifads olunur [3, 4].

Miiasir morholodo retinoblastomanin miialicosindo osas istiqamot sisin yerli
destruksiya tisullari ilo birlikdos sistemli vo yerli kimyaterapiyani ohato edon orqan
qoruyucu yanasmadir. Sistemli polikimyaterapiyanin (PKT) on cox yayilmis
sxemi VEC protokolu (vinkristin, etopozid, karboplatin) olaraq qalir ki, bu
da sis kiitlesinin azaldilmasina vo yerli miialico lisullarinin totbiqi tigiin sorait
yaradilmasina imkan verir [5].

Lakin bozi xostolords sistemli PKT-yo, o climladon modifikasiya olunmus
miialico sxemlorina qarsi sis rezistentliyi yaranir. Belo klinik hallarda yerli miialico
tisullariin ohomiyyati xeyli artir, ¢linki onlar ¢ox vaxt enukleasiyaya yegano
alternativ olaraq qalir.

Transpupillyar termoterapiya (TTT) retinoblastomanin yerli miialicasinds on
qoruyucu vo funksional yoniimlii lisullardan biridir. Bu metod geyri-invazivliyi,
asag1 reaktogenliyi, texniki ol¢atanligi vo prosedur zamani daimi vizual nozarot
imkanit ilo xarakterizo olunur. TTT-nin effektivliyi xorioideanin melanomasi



va hemangiomasi, habels tor qisanin vaskulyar zodslonmalari do daxil olmaqla
miixtolif gozdaxili sislorin miialicasindo siibut edilmisdir [6].

ononovi olaraq, TTT retinoblastomanin erkon morhololori vo ya kicik
galiq sis ocaqlarinin (osasinin diametri 3 mm-o godor, hiindiirliyi 1-1,5 mm-o
godor) mévcudlugu zamani se¢im iisulu hesab olunur vo 85-95% hallarda sisin
tam reqressiyasini tomin edir [6, 7]. Lakin xastaliyin kimyaterapiyaya rezistent
formalarinda, hotta sistemli miialiconin c¢oxsayli kurslarindan sonra belo bu
parametrlor cox vaxt olcatmaz qalir. Sisin morkozi lokalizasiyasi zamani olavo
cotinliklor yaranir ki, burada kriodestruksiya vo ya braxiterapiyanin istifadosi
yuksok funksional itki riski ilo mohdudlasir.

Bels klinik soraitds TTT, orqan qoruyucu miialiconin texniki cohatdon yegano
miimkiin vo nisbaton tohliikasiz tisulu hesab edilo bilor. Bu kontekstdoa, anonavi
olaraq tovsiyo edilon sis Ol¢iilori xosto se¢imi tigiin miitloq deyil, nisbi meyarlar
kimi qobul edilmalidir.

Magsad — sistemli polikimyaterapiyaya rezistent retinoblastomasi olan
usaqlarda TTT-nin klinik effektivliyini va tohliikasizliyini qiymatlondirmak.

Material vo metodlar

2020-ciilin fevral ayindan 2023-cii ilo godor, Respublika Ana vo Usaq Saglamligi
Elmi-Praktik Tibb Moarkozinin (RSRPMC MCH) Lazer Coarrahiyyasi sobasindo
retinoblastoma diagqnozu qoyulmus 12 usaq (14 g6z) miialico olunmusdur. TTT
zamani xostolorin orta yasi 21 ay (10 aydan 48 aya qodor) toskil etmisdir. Biitiin
usaqlar ovvallor gonaotboxs klinik effekt vermoyon ¢oxsayli sistemli PKT kurslar1
kegcmisdirlor. 5 xostodo birtorofli, 7 xostodo iso ikitorofli patoloji proses agkar
edilmisdir. Bunlardan 5 usaq ovvallor retinoblastomanin agirlasmis formalari
sobabindon digor goziin enukleasiyasina moruz qalmisdi. ABC tosnifatina goro
paylanma asagidaki kimi olmusdur: A qrupu — 4 goz, B qrupu — 8 goz, C qrupu — 2
g6z. VEC sxemi iizrs sistemli PKT kurslarinin say1 6-dan 11-a qodar dayismisdir;
iki xasto olavo olaraq intravitreal kimyaterapiya almisdir. PK'T-don sonra ya sisin
minimal doracodo kicilmasi (3 gbz), ya da stabil voziyyat (11 goz) miisahido
olunmusdur. TTT {imumi anesteziya altinda, skanetma rejimindo, sis toxumasinin
agarmasina vizual nozarot etmoklo 810 nm diod lazerlo icra edilmisdir. Seanslar
arasindaki interval 1-1,5 ay, limumi prosedurlarin say1 iso 2-don 5-0 qodor
olmusgdur. Orta izlomo miiddati 18 ay (6-24 ay arasi) toskil etmisdir.

Naticalor

Biitiin hallarda sisin reqressiyast miisahidos edilmisdir. 10 gézds (72%) 1 tip vo
IV tip reqressiya modelinin formalasmasi ilo tam reqressiyaya nail olunmusdur.
Iki xostodo miialico davam edir. Bir halda xostaliyin residivi qeyde almmis vo bu,
sonradan goziin enukleasiyasina sobob olmusdur; digor halda iso papillomakulyar
zonanin massiv zodolonmasi sabobindon ilk TTT seansindan sonra enukleasiya
qorart verilmisdir. Agirlasmalar mohdud xarakter dasimis vo bura hissovi
hemoftalm (1 hal), vitreoretinal traksiya (2 hal) va yerli xorioidal yirtiq (1 hal)
daxil olmusdur. Heg bir ciddi radiasiya fosadr agkar edilmomisdir.




Yekun

Transpupillyar termoterapiya sistemli PKT-yo doziimlii retinoblastomanin
yerli miialicasi liclin effektiv vo tohliikasiz iisuldur. Bu metod, hotta nisbaton
boyiik ocaqlar vo onlarin goz dibinin funksional ohomiyyatli zonalarinda
yerlogsmasi zamani sisin yiiksok reqressiya doracosini niimayis etdirir. ©nonavi
sis parametrlorindon konara ¢ixmaq TTT-nin klinik effektivliyini azaltmir vo
usaglarda retinoblastomanin organ qoruyucu miialico ¢or¢ivasinds totbiq sahasini
geniglondirir.
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Introduction

Retinoblastoma is the most common malignant intraocular tumor of childhood,
developing from embryonic neuroectodermal cells of the retina. The peak incidence
of the disease occurs in the first two years of life, with more than 90% of cases
diagnosed in children under 5 years of age [1]. In recent years, there has been a
steady trend towards an increase in the detection rate of retinoblastoma, which is
associated both with the improvement of diagnostic methods and with the increase
in overall patient survival [1].

From a pathogenetic point of view, hereditary and sporadic forms of the disease
are distinguished. The hereditary form, caused by a germline mutation in one of
the alleles of the Retinoblastomal gene, accounts for about 40% of cases and is
characterized by an earlier onset and frequent bilateral involvement. The sporadic
form of retinoblastoma develops due to somatic mutations of both alleles of the
Retinoblastomal gene and occurs in approximately 60% of cases [2].

To standardize treatment tactics and prognosis assessment, the International
Intraocular Retinoblastoma Classification (groups A—E) was developed, which is
widely used in choosing an organ-preserving strategy, especially in patients with
bilateral disease [3, 4].

At the present stage, the main direction in the treatment of retinoblastoma is



an organ-preserving approach, including systemic and local chemotherapy in
combination with methods of local tumor destruction. The most common regimen
of systemic polychemotherapy (PCT) remains the VEC protocol (vincristine,
etoposide, carboplatin), which allows achieving a reduction in tumor mass and
creating conditions for the application of local treatment methods [5].

However, some patients develop pronounced tumor resistance to systemic
PCT, including to modified treatment regimens. In such clinical situations, the
importance of local treatment methods increases significantly, as they often remain
the only alternative to enucleation.

Transpupillary thermotherapy (TTT) is one of the most gentle and functionally
oriented methods of local treatment for retinoblastoma. The method is
characterized by non-invasiveness, low reactogenicity, technical accessibility, and
the possibility of constant visual control during the procedure. The efficacy of
TTT has been proven in the treatment of various intraocular tumors, including
choroidal melanoma and hemangioma, as well as retinal vascular lesions [6].

Traditionally, TTT is considered the method of choice for early stages of
retinoblastoma or in the presence of residual small tumor foci (base diameter
up to 3 mm, height up to 1-1.5 mm), providing complete tumor regression in
85-95% of cases [6, 7]. However, in chemoresistant forms of the disease, these
parameters often remain unattainable even after multiple courses of systemic
therapy. Additional difficulties arise with central tumor localization, where the use
of cryodestruction or brachytherapy is limited by a high risk of functional losses.

In these clinical conditions, TTT can be considered as the only technically
feasible and relatively safe method of organ-preserving treatment. In this context,
the traditionally recommended tumor sizes should be considered as relative, not
absolute, criteria for patient selection.

Purpose — to evaluate the clinical efficacy and safety of TTT in childrens with
retinoblastoma resistant to systemic PCT.

Material and Methods

FromFebruary2020t02023, 12 children (14 eyes) diagnosed withretinoblastoma
were managed in the Laser Surgery Department of the Republican Scientific and
Practical Medical Center for Maternal and Child Health (RSRPMC MCH). The
average age of patients at the time of TTT was 21 months (range: 10 to 48 months).
All children had previously undergone multiple courses of systemic PCT, which
did not lead to a satisfactory clinical effect. Unilateral involvement was detected
in 5 patients, while bilateral involvement was found in 7. Of these, 5 children had
previously undergone enucleation of the fellow eye due to complicated forms of
RB. According to the ABC classification, the distribution was as follows: Group A
—4 eyes, Group B — 8 eyes, Group C — 2 eyes. The number of systemic PCT courses
ranged from 6 to 11 using the VEC regimen; two patients additionally received
intravitreal chemotherapy. Following PCT, either minimal tumor reduction (3
eyes) or no change (11 eyes) was observed. TTT was performed using an 810 nm
diode laser under general anesthesia, in scanning mode, with visual control for




tumor tissue whitening. The interval between sessions was 1-1.5 months, with a
total number of procedures ranging from 2 to 5. The mean follow-up period was
18 months (range: 6-24 months).

Results

Tumor regression was observed in all cases. Complete regression with the
formation of type I and type IV regression patterns was achieved in 10 eyes
(72%). Treatment is ongoing for two patients. In one case, disease recurrence
was registered, leading to subsequent enucleation of the eye; in another case,
the decision to perform enucleation was made after the first TTT session due to
massive involvement of the papillomacular zone. Complications were limited
in nature and included partial hemophthalmos (1 case), vitreoretinal traction (2
cases), and a local choroidal rupture (1 case). No serious radiation complications
were identified.

Conclusion

Transpupillary thermotherapy is an effective and safe method for the local
treatment of retinoblastoma resistant to systemic PCT. The method demonstrates
a high rate of tumor regression even with relatively large foci and their location in
functionally significant zones of the fundus. The possibility of deviating from the
traditionally recommended tumor parameters does not reduce the clinical efficacy
of TTT and allows for expanding the indications for its use within the framework
of organ-preserving treatment of retinoblastoma in children.

Keywords: retinoblastoma, transpupillary thermotherapy, chemoresistance,
organ-preserving treatment, pediatric ocular oncology
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