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PE3IOME

AkTyanbHicTb. [lyxnvHM UeHTpanbHOI HEpBOBOI CUCTEMM NOCigalTb neplie Micue
y CTPYKTYpi NPWYMH neTanbHOCTi Big 3NOSIKICHUX NyxXnNuH ceped Aiten. [lyxnuHu
cToBOYpPOBYX BiAAiNiB ronoBHoro mMo3ky cknagatoTs Big 10,0 go 15,0% BCiX BHYTPILLHBO-
yepenHuMx HOBOYTBOPEHb Yy Ui BiKOBIM rpyni. ETionoria TakMx nyxnuH OCTaToyHO
HesigoMa. [liarHocTyBaHHsi natonorii 6a3yeTbcsl Ha KNiHIYHMX NposiBax Ta MarHiTHO-
pes3oHaHcHiIn Bidyanisauii. OTpyMaHHa MaTepiany Ansi ficTONOrYHNX AOCNIMKEHb NPU LR
nokanisauii NoB’a3aHe 3 PU3NKOM PO3BUTKY TSHKKMX HEBPOMOriYHMX MnopylieHb. Monpu
KNiHIYHI JOCnigKeHHs B NoLlykax TapreTHoi Tepanii nikyBaHHs AaHoi natonorii 6a3yeTbes
Ha ximionpomeHeBi Tepanii.

MeTta po60oTu — npoaHanisyBat eeKkTMBHICTb NPOMEHEBOI Tepanii B MOHOpPeXuMi Ta
y nauieHTiB 3 nyxnuHamu cToBOYpOBMX BiAAiMiIB ronoBHOrO MO3ky 6e3 (hOHOBOro Npuiiomy
TEMO30M0MiZly, 3rigHO 3 pesynbratamy KhiHiYHUX JocnigXeHb, NpoBefdeHuX Ha 6asi
HauioHanbHOT auTaYoi cneuianizoBaHoi nikapHi «OXMATOUT» MiHicTepcTBa OXOpPOHU
300poB’A YKpaiHu.

Martepianu Ta Metoau. Ha 6asi HauioHanbHoi auTsivoi cneuianisoBaHoi nikapHi
«OxmatanTt» MiHicTepcTBa OXOpPOHU 300poB’a YKpaiHu, y BigAineHHi npoMeHeBoi Tepanii
LleHTpy pagionorii 3a 4ac 3-pi4Horo icHyBaHHSA NPOMiKOBaHO Ha NiHIMHOMY NpuCcKoptoBadi
enekTpoHiB Elekta Sinergy S 22 ocobu, siki Manu giarHo3: nyxnuHa cToBGypoBUX BiaAinis
ronoBHOro Mo3ky. 3a reHgepHuMm posnoginom: 12 xnonuyukis Bikom 3—10 pokis (54%),
10 piB4aTok Bikom 3—11 pokiB (46,0%). CepeaHiin Bik cknas 6 * 4 poku. [liarHo3 y 6inbLocTi
BunNagkis 6yB BMCTaBneHwin pagionoriyHo, ane y 4 nauieHtiB (18,0%) maB rictonoriyHe
nigTBepmxeHHs. [MpomeHeBy Tepanito (MT) 3aicHioBanyM 3rigHO 3  MPOTOKOMOM
Highgradeglioma i3 CO[] go 54 p 3a 30 dpakuini. [JBoe nauieHTiB oTpuManu NoBTOPHY
npoMeHeBy Tepanito Ha NigcTasi NOripLEHHs1 HEBPOSOriYHOI CUMTOMATUKN Ta HEraTUBHOI
anHamikm 3a MPT pgocnigxeHHam. [lnaHyBaHHs MeToguk onpoMiHeHHs 3D-CRT,
IMRT, VMATBukoHyBanu Ha nnaHyBanbHi cuctemi Monaco 3 BUKOPUCTaHHSAM pO3paxyH-
koBoro anroputmy MonteCarlo.

Pesynbratu Ta ix obroBopeHHA. 3actocyBaHHsa 1T 3 BignoBigHMM NPOTMHaGpPsSIKOBUM
MeAMKaMEHTO3HUM CynpoBOAOM 3abe3neynno 3HayHe MOKPaLLUEeHHs1 HEeBPOMOoriYHOro
cratycy AuTvHM dvepe3 5-14 pgHiB Big nodvatky. [poTsiroMm 4—6-TUXXHEBOrO KOHTPOMO
y 21 nauieHTa BigMiYanocsi 3MeHLUEHHs NaTonoriYyHoro BOrHULLA MOPIBHAHO 3 MEepPBUH-
HMMK posmipamm Ha 17-70%. Y 5 nauieHTiB cnocTepiranocb pPO3MNOBCIOMKEHHS
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AAS LUTYBAHHS:

NyXNMHW Yy Benuki NiBKyni 4u/abo CNWHHWIA MO30K MiCNsi MPOMEHEBOro niKyBaHHS.
[1Bo€ nmaujieHTiB oTprManu NOBTOPHY NPOMeHeBy Tepanito Yepes 1 pik Ta 1 pik i 1 micaub
nicna nonepefHboi, Ha MiAcTaBi NOripLEHHs] HEBPOSONYHOI CUMTOMATMKN Ta HEraTUBHOI
anHamikm 3a MPT pocnigxeHHsiM. CepefHs TpuBanicTb XuTTa cknagana 13 + 7 wic.,
y AiB4aTok Oyna AOBLUOKD Ta NepeBuLLyBana pik B MOPIBHSAHHI 3 XNonymMkamm.

BucHoBku. NyxnuHy cToBBYpoBKX BiaginiB ronoBHOro Mo3Ky/aundysHi rmiomu cToBGypy
MO3Ky — OCHOBHa MpuWyMHa AWUTSYOI CMEepTHOCTI ceped MauieHTiB i3 nyxnvHamu
LeHTpanbHoi HepBOBOI cucTemu. HaTenep He icHye metody paguKanbHOMO NiKyBaHHS
XBOpUX i3 TakuMm pAiarHo3oM. [lpoMeHeBa Tepanis € OCHOBHUM CTaHAAPTOM IliKyBaHHS
nyxnvH ctoBOypoBMX BiAAIMIB rONOBHOrO MO3KY, LU0 MOKPALLYE sIKICTb Ta TpuBanicTb
XKUTTSH AUTUHW.
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ABSTRACT

Background. Tumors of the central nervous system occupy the first place in the
structure of causes of death from malignant tumors among children. The tumors of brain
stem structures account for 10 to 15% of all intracranial neoplasms in this age group.
The etiology of these tumors is not completely known. Diagnosis of pathology is based
on clinical manifestations and magnetic resonance imaging. Obtaining material for
histological examination at this location is associated with the risk of severe neurological
disorders. Despite clinical trials in search of targeted therapy, the treatment of this
pathology is based on chemoradiation therapy.

Purpose — to analyze the effectiveness of radiation therapy in mono-mode and in
patients with the tumors of brain stem structures without intake of Temozolomide, a
ccording to the results of clinical studies conducted on the basis of National Children’s
Specialized Hospital «OKHMATDYT» of the Ministry of Health of Ukraine.

Materials and Methods. On the basis of the National Children’s Specialized Hospital
«OKHMATDYT» of the Ministry of Health of Ukraine, in the Department of Radiation
Therapy of the Radiology Center during the 3-year existence, 22 people with brain stem
tumor were treated on a linear electron accelerator Elekta Sinergy S. By gender: 12 boys
aged 3-10 (54%), 10 girls aged 3—11 (46%). The average life expectancy of girls was
longer and exceeded one year, compared with boys. The average age was 6 * 4 years.
The diagnosis in most cases was made radiologically, but 4 patients (18%) had
histological confirmation. Radiation therapy was performed according to the High
grade glioma protocol with total basic dose (TBD) of up to 54 Gy for 30 fractions. 2 patients
received repeated radiation therapy due to the deterioration of neurological symptoms
and negative dynamics on MRI. Planning of 3D-CRT, IMRT, VMAT irradiation techniques
was performed on a Monaco planning system using the Monte Carlo calculation algorithm.
Results. The use of radiation therapy with appropriate anti-edematous drug support,
provided significant improvement in the neurological status of the child in 5-14 days
from the beginning. After 4—6 weeks of control in 21 patients there was a decrease
in the pathological focus compared to the original size by 17-70%. In 5 patients the
tumor spread to the large hemispheres and/ or spinal cord after radiation therapy.
2 patients received repeated radiation therapy in 1 year and 1 year and 1 month after
the previous one, based on the deterioration of neurological symptoms and negative
dynamics on MRI. The average life expectancy was 13 months + 7 months. It was longer
for girls — more than a year, compared to boys.

Conclusions. Diffuse intrinsic pontine gliomas are the leading cause of child mortality
among patients with CNS tumors. Less than 10% of children live more than 2 years after
diagnosis. At present, there is no method of radical treatment of patients with diffuse
intrinsic point glioma. Radiation therapy still remains the main standard of treatment
for DIPG, which improves the quality and duration of a child’s life.
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3B’'5130K pO6OTH 3 HQAYKOBMMMU NPOrPAMAMMU,

NAQHAMU | TEMOMU

PoGota He € 4YacTMHOK HayKoBUX Nporpam, MraHis
Ta TeMm. BukoHaHa 3aranbHa aHanitudHa poboTta y
BigdineHHi

creujanisoBaHomMy  AUTAYOMY

Relationship with academic programs,
plans and themes

The work is not a part of scientific programs, plans
and topics. The general analytical work in the specialized

npomeHeeoi  children’s department of radiotherapy was performed
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Tepanii ocid go 18 pokiB 3 giarHo3oM: MyxfMHa CTOBOY-
poBMX BIiOAiINIB rofiloBHOrO MO3KY, Ans adanisy npo-
BedEeHHS AiANbHOCTI Ha niacTaBi CyvaCHMX CBITOBUX
pekoMeHpauin Ta po3pobOK MNepCrneKTUBHUX HamnpsiMKiB
y noganbLiomy.

BCTYN

MMyxnuMHM UeHTpanbHOi HEepBOBOI CUCTEMW — Ue Pi3-
HOMaHITHi 3a CBOEI FCTOMNOrYHOK MPUPOAOID, CTyNeHeM
3MOSAKICHOCTI, Nokanisauieto Ta NOLMPEHICTIO YTBOPEHHS,
AKi Cnig pO3AiNaTM Ha NEpPBUHHI NyXNUHM (WO BMXOAATb
i3 TKaHWH, CKNagoBUX OOGOMOHKW i PEYOBUHWU TFONIOBHOIO
MO3Ky) Ta BTOPWHHI (BigganeHe MeTacTaTuyHe ypa-
XKEHHS1 ronoBHOro Ta/abo cnmMHHOrO MO3Ky, Ta/abo
iX OBOMOHOK B yMOBax AUCEMiHaLii Pi3HWX 3MOSKICHMX
nyxnuH niogunm) [1-3].

3rigHo 3 HauioHanbHUM kaHUep-peecTpoM YKpaiHu 3a
2019 pik NyxnuHW LeHTpanbHoi HepeoBoi cuctemu (LIHC)
nocigatoTe Apyre Micue y CTPYKTypi BrnepLue BUSBMEHOI
OHKOINOriYHOI naTonorii y AitTen Ta nignitkie i nepwe — y
CTPYKTYPi MPUYMH NETanNbHOCTI Bif, 3NOSKICHUX NyXnuH [4].

3a octaHHi 20 poKiB [OCArHYTO ICTOTHMX YCMiXiB Yy
nikyBaHHi Takux 3noskicHux nyxnuH LIHC sak repmiHomMu
i megynobnactomu. NpoTe CTOCOBHO MiKyBaHHSA MyXMWH
cToBbypoBumx Bigginie ronosHoro mo3sky (MCBIM), wo
cknagatote Big 10 go 15% BCiX BHYTPILUHbOYEPENHUX
HOBOYTBOPEHb Y Ll BiKOBIM rpyni, yCniXy AOCAratoTb 3Hay-
HO nosinbHiwe [3, 5].

MpubnusHo 90% piterr nomuparoTe Npotarom 18 Mic.
nicna BCTaHOBMEHOro AiarHo3y, a CepeaHs BWXUBAHICTb
cknagae 6nmsbko 9 micsauis [6].

ETionoria gaHuMx nyxnuH OCTaTOYHO HEBiAOMa, OfHaK
BENVKy yBary HafalTb reHETUYHUM 3MiHaM MEBHMX reHiB,
Xo4ya HEeBIAOMO 4YM € Ui 3MiHW NEPBUHHMMMK, YU BOHMU
BMHWKaIOTb BXe 9K Hacnigok gaHoi natonorii [1, 7-9].

[iarHocTyBaHHA nartonorii 6a3yeTbCa Ha  KMiHIYHMX
nposBax Ta MarHiTHO-pe3oHaHcHiW Bisyanidauii (MPT).
KniHiyHi nposien MNCBI'M 3anexHo Big nokanisauii nyx-
NVHN B Mexax cToBOypa MOXyTb pO3BMBaTMUCA 3a ABOMa
HanpsiMKaMu: LMSX YPaXeHHs HepBOBMX LEHTPIB Ta
NPOBIAHUX LUNAXIB, SKi PO3TallOBaHi B CTOBOYPI, UM LUNSAX
MOpyLUIEHHA MNiKBOPOAMHAMIKM 3@ paxyHOK KoMmnpecii
BogonpoBoay mMo3ky (aqueductus cerebri Sylvii) nyxnuHoto,
wo pocte. Buxogsum 3 uUpOro MOXyTb cCrocTepiratucs
CUMMNTOMW MOPYLUEHHA YHKUiT YepenHO-MO3KOBUX Hep-
BiB, MOPYLUEHHA CTaTWUKM Ta KOOpAMHaLii, MiaBULLEHHSA
BHYTPILLUHbOYEPEMNHOTO TUCKY.

Hapasi ocHoBHMM MeTogom giarHoctukn ICBIM e
MPT 3 koHTpacTHUM nigcuneHHsam [2, 5]. Xoda kpuTepii
Bidyanisauii, WO BWKOPWUCTOBYIOTLCS ANs BU3HAYEHHSA
knacuyHoi abo «tunosoi» NCBIM (tDIPG) neBHOO Mipoto
BiOPI3HAIOTbCA | iCHYIOTb CynepeyHoCTi B iHTeprpeTauii
306pakeHb, 3aranbHi KOHCEHCYCHi pagionoriyHi ocobnu-
BocTi tDIPG Bkntoyatotb T1-rinoiHTeHcnBHUI Ta T2-rinep-
IHTEHCUBHWIA CUrHan Big4 NYyXMWHW i3 3anyyYyeHHsM npu-
HanmHi 50% MOCTY Ha akcianbHoMy 3pisi. B aeskux sunag-
Kax MOXe CynpOBOMAXYBATUCb AiNsiHKamMn KPOBOBWUMMBY Ta
Hekpody. Y GaraTbox nikyBanbHUX LeHTpax Cnony4eHux
LUTaTtiB 3annaHoBaHa bGioncia ons nauieHTiB 3 KhiHIMHUM
piarHosom «atunosoi» [CBIM (aDIPG), To6T0o nyxnuH
cToBOypa, B SKMX O3HaKM 300paxkeHHs, Npo SKi naeTbes,
BiACYTHI abo HenoBHi. Taki mauieHTM TpaguuinHO BBaxa-
nnca okpemymn Big nauieHTiB 3 tDIPG anga TepaneBTUYHMX
abo pocnigHuubkux uinen. MonekynspHe npodinto-
BaHHA tDIPG npu3Beno A0 HOBOBMSBMEHOI NATOMNOrYHOI

on patients under the age of 18 diagnosed with brain
stem tumor for the analysis of the conducted activity
on the basis of modern world recommendations and
developments of perspective directions in prospect.

INTRODUCTION

Tumors of the central nervous system are diverse
in their histological nature, degree of malignancy, location
and prevalence of incidence, which should be divided
into primary tumors (arising from tissues, components of
the meninges and substances of the brain) and secondary
(distant metastatic lesions of the brain and/ or spinal
cord and/or their membranes under dissemination of
various malignant human tumors) [1-3].

According to the National Cancer Registry of Ukraine
for 2019, tumors of the central nervous system occupy
the second place in the structure of the first detected
cancer in children and adolescents and the first — in the
structure of causes of death from malignant tumors [4].

Over the past 20 vyears, significant progress has
been made in the treatment of CNS malignancies such
as germinomas and medulloblastomas. But regarding
the treatment of diffuse intrinsic pontine gliomas (DIPG),
which account for 10 to 15% of all intracranial neoplasms
in this age group, the progress is much slower [3, 5].

Nearly 90% of children die within 18 months after
the diagnosis and an average median survival is around
9 months [6].

The etiology of these tumors is not completely known,
but much attention is paid to genetic changes in certain
genes, although it is unclear whether these changes are
primary, or they occur as a consequence of this pathology
[1, 7-9].

Pathology diagnostics is based on clinical mani-
festations and magnetic resonance imaging (MRI). Clinical
manifestations of DIPG, depending of the tumor location
within the stem can develop in two directions: the path of
damaging nerve centers and conductive pathways locat-
ed in the stem, or the path of disruption of cerebrospinal
fluid flow due to the compression of the aqueductus cerebri
(Sylvii) by the growing tumor. Based on this, there may
be symptoms of impaired cranial nerve function, impaired
statics and coordination, increased intracranial pressure.

The main method of diagnosing DIPG, at present,
is MRI with contrast enhancement [2, 5]. Although the
imaging criteria, which are used to define a classical or
«typical» DIPG (tDIPG), vary to some extent, and there
are inconsistencies in the interpretation of the images,
the general consensual radiographic features of tDIPG
include a T1-hypointense and T2-hyperintense tumor
involving at least 50% of the pons by cross-sectional area.
In some cases, the areas of necrosis or hemorrhage
are also present. In many centers in the United States,
biopsy is reserved for patients with clinical diagnosis
of «atypical» DIPG (aDIPG), i.e., pontine tumors in
which the imaging features mentioned above are absent
or incomplete. These patients have traditionally been
considered separate from patients with tDIPG for therapy
or research purposes. Molecular profiling of tDIPG
has resulted in a newly defined pathologic entity,
H3 K27M-mutant diffuse midline glioma (DMG), which
represents approximately 80% of radiographically
recognized tDIPG. However, the clinical entity «aDIPG»
has not been systematically studied, the attendant risks
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cytHocTi, H3K27M — myTaHTHOI Audy3HOI cepeauHHOl
rmiomm (OCI/DMG), wo crtaHoBuTb npunbnusHo 80%
peHTreHonoriyHo Bu3HadyeHoro tDIPG. OpHak kniHivHa
cyTHicTb «aDIPG» He 6yna cuctematuMyHo BUBYEHA,
cynyTHi puauku Gioncii y umx nauieHTiB He 6ynu odiuiiHo
OUiHEeHi, a TaKoX Te, HacKinbku 6ionoriyHo i KniHi4YHO
BiaMiHHicTb [OCI, BusBnsietbca sk aDIPG, GionoriyHo Ta
KniHiyHO BigpisHAeTbea Big tDIPG, noraHo Bu3HadeHa [2].

OTpumaHHsi Matepiany Anst riCTONOriYHMX OOCTiAXeHb
npw Ui nokanisauii NoB’si3aHe 3 PU3NKOM PO3BUTKY TSHKKUX
HEBPOIOriYHMX MOpyLleHb, TOMY GiNbLICTb KNiHIK Biagae
nepesary CTaBWUTW AiarHo3 3a KNiHiKO-pPeHTreHONoriYHNMHN
JaHumun. Btim, 3rigHo 3 koHceHcycom 2011 poky, cknape-
Hum y Mapwuxi [10], Gioncis npu MNMCBIM BunpaBaaHa 3
METOI0 MPOBEAEHHSA HAYKOBUX AOCHIHKEHb Ta NraHyBaHHSA
MOXNMBOI TapreTHoi Tepanii. Ak cBigy4aTb pesynbratu
onepauin Ta ayTtoncin, y 6inbliocTi BUNagkis ue rrioMu
pi3HOro cTyneHs 3noskicHocTi [9-11].

3rigHO 3 OTpMMaHMMKU Cy4YacHUMW LaHMMKM, Yac Big
yacy oHoBneTbCcA Knacudikauia nyxnuH UeHTpanbHOT
HepBOBOiI cuUCTeMU BCeCBITHbOK oOpraHisauielo OXOpOHMU
3gopoB’s. B 2021 poui BMAWNO M’ATe BUOAHHS, sike €
LLIOCTOK BEPCIED MiPKHAPOOHOrO CTaHAapTy Knacudikauii
MYXJIMH FOSTOBHOMO Ta CMMHHOTO MO3KY.

Ondpy3Hi rmiomMn HU3BLKOro CTYNeHs 3NOSAKICHOCTI y AiTen:

— JAndysHa actpoumToma, 3ymoBrieHa MYB- abo
MYBL1-3miHamu;

— aHriolueHTpunYHa rnioma;

— noniMmopdHa HenpoeniTenianbHa NyxmnMHa HWU3bKOrO
CTYMeHSA 3r0AKICHOCTI B NaLiEHTIB MOMOAOrO BiKY;

— JudpysHa rnioMa HU3bKOro CTYMEHS 3MOsKiCHOCTI,
3ymosneHa MAPK 3miHamu.

[Ondpy3Hi rmiommn BUCOKOrO CTYNeHs 3NnosKiCHOCTI y AiTen:

— OudysHa cepeguHHa rnioma, 3ymosneHa H3K27
3MiHamu;

— andpysHa rnioma niekynb, H3G34-myTaHT;

— Audy3Ha rniomMa BUCOKOrO CTYMNEHs 3MOsKiCHOCTI
y aiten, H3-gukmin Tun Ta IDH-gukuin Tvn;

— rrioma niekyni HoBoHapoaXeHuXx [8].

MMonpwn KNiHiYHI JOCNIMXEHHA B MNOLWyKax TapreTHoi
Tepanii, nikyBaHHA pAaHoi naromorii 6a3yeTbcA  Ha
XimionpomeHesin Tepanii [2, 3, 5-7, 9].

lNpomeHeBy Tepanito y fiTerh 3a3Bu4van 34INCHIOKTb
3rigHo 3 npoTokornom nikyBaHHSA High grade glioma (HGG)
i3 CO po 54 I'p 3a 30 dopakuin (POO=1,8 I'p) [10, 11].

Meta po6oTu — npoaHanisyBatn edekTuBHicTb T
B MOHOpexuMi Ta y nauieHTiB 3 NTCBI'M 6e3 ¢poHoBOro
npuvrMoMy Temo30Mnomiay, 3rifgHO 3 pesynbratamu KriHiy-
HUX [OOCNidXKeHb, npoBedeHMx Ha 6asi HauioHanbHoi
ontayoi  cnedianizoBaHoi  nikapHi  «OxmatguT»  MiHic-
TepCcTBa OXOPOHM 340POB’A YKpaiHu.

MATEPIAAU TA METOAU AOCAIAXEHHSA

[ocnigxysanu 22 agnTnHn 3 giarHO30M: MyxSfiMHa CTOB-
OypoBMX BiaAiniB ronoBHOro Mosky, siki npoxogunu MT Ha
niHinHOMYy npuckoptoBadi enektpoHiB Elekta Sinergy S
Ha 6asi HauioHanbHOI AMTAYOI cneuianizoBaHOi nikapHi
«Oxmatamt» MiHicTepcTBa OXOpPOHM 340pOB’Ss YKpaiHu,
y BiaAOineHHi npomeHeBoi Tepanii LieHTpy paaionorii 3a yac
TPUPIYHOIO icHyBaHHSA. naH nikyBaHHS, CMOCTEPEXEHHS
Ta NporHo3 chopmMyBanu Ha niacTasi Nyonikauin, 3HangeHux
y 6asax gaHux Scopus, Webof Science Core Collection
Ta Pub Med 3a nepiog 2007-2020 pp.

of biopsy in these patients have not been formally
evaluated, and the extent to which pontine DMG
manifesting as aDIPG is biologically and clinically distinct
from tDIPG is poorly defined [2].

Obtaining material for histological examinations at this
location is associated with the risk of severe neurological
disorders, so most clinics prefer to make a diagnosis
based on clinical and radiological data. But in accordance
with the consensus of 2011 in Paris [10], a biopsy for DIPG
is justified in order to conduct research and plan
possible targeted therapy. According to the results of
operations and autopsies, in most cases these are gliomas
of varying degrees of malignancy [9-11].

According to the current data, the Classification of
Central Nervous System Tumors is updated from time
to time by the World Health Organization. The fifth
edition of the WHO Classification of Tumors of the Central
Nervous System (WHO CNS5) is the sixth version of
the international standard for the classification of brain
and spinal cord tumors, following the prior publications
from 1979, 1993, 2000, 2007, and 2016.

Pediatric-type diffuse low-grade gliomas:

— diffuse astrocytoma, MYB- or MYBL1-altered;

— angiocentric glioma;

— holymorphous low-grade neuroepithelial tumor of
the young;

— diffuse low-grade glioma, MAPK pathway-altered.

Pediatric-type diffuse high-grade gliomas:

— diffuse midline glioma, H3 K27-altered;

— diffuse hemispheric glioma, H3 G34-mutant;

— diffuse pediatric-type high-grade glioma, H3-wildtype
and IDH-wildtype;

— infant-type hemispheric glioma [8].

Despite clinical studies in search of targeted therapy,
the treatment of this pathology is based on chemoradia-
tion therapy [2, 3, 5-7, 9].

Radiation therapy (RT) in children is usually performed
according to the treatment protocol of High grade glioma
(HGG) with TBD up to 54 Gy for 30 fractions (1.8 Gy per
fraction) [10, 11].

The objective was to analyze the effectiveness of
radiation therapy in mono-mode and in patients with
the tumors of brain stem structures without intake of
Temozolomide, according to the results of clinical studies
conducted on the basis of National Children’s Specia-
lized Hospital «OKHMATDYT» of the Ministry of Health
of Ukraine.

MATERIALS AND METHODS

22 children diagnosed with brain stem tumor were
studied. They underwent radiation therapy on a linear
electron accele-rator Elekta Sinergy S on the basis of
the National Children’s Specialized Hospital «Okhmatdyt»
of the Ministry of Health of Ukraine, in the Department
of Radiation Therapy during its 3-year existence.
The treatment plan, observation and prognosis were
formed on the basis of publications found in the databases
Scopus, Web of Science Core Collection and PubMed
for the period 2007-2020.
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Cepepn 22 nponikoBaHux nauieHTiB 3 NMCBI'M 3a ren-
AepHuM posnoginom 6yno: 12 xnonyukis Bikom 3—10 pokiB
(54%), 10 pisyatok Bikom 3—11 pokis (46%). CepegHii Bik
cknaB 6 * 4 poku.

[iarHo3 y 6inbwocTi Bunagkie OyB BUCTaBNeHWN
papionoriyHo, ane y 4 nauieHTiB (18%) 6yB rictonoriyHo
nigTBepoxeHun: cybeneHgumoma (G ), aHannactuyHa
actpouutoma (G Ill), rmiobnactoma (G V), audysHa
cepenuHHa rmioma (G 1V).

PiweHHa cTtocoBHO npoBefeHHs MT NpUrRHANKM 3rigHO
3 BWCHOBKOM HerpooHkonoriyHoro KoHcuniymy Hauio-
HanbHOI AMTAYO0I cneuianizoBaHoi nikapHi «OxmatouT»
MiHicTepcTBa 0XOpoHM 340poB’A YKpaiHW, 40 cKnagy SKoi,
OKpiM NPOMEHEBOro TepanesBTa, BXOASTb HEMPOXIpypr,
HEeBPOIOr, ANTAYUIA OHKOSOT, pagiornor.

TonomeTpuyHy NiAroToBKY NpoBoaAunn Ha 16-3pisoBoMy
komn’totepHomy ToMmorpadi Toshiba Aquilion, 3 Hanex-
HO dpiKkcaLieto rornoByM TEpMOMNACcTUYHOK MacKol Bif-
MoBiOHO [0 MPOTOKOMY CKaHyBaHHs, MpPOMNMcaHoro Ans
neBHOI BIKOBOI kaTeropii. [na TOYHOCTI Ta SKOCTi onpomi-
HEHHSI KOHTYPWHI-MilLEHi Ta KPUTUYHUX CTPYKTYp NpPOBO-
ounn noegHaHHs KT-3o0pakeHb, OTpUMaHMX nig 4vac
TOMOMETPUYHOI MNiArOTOBKU, Ta 300pakeHb MonepenHbo
3pobneHoi MPT (puc. 1, 4). MPT-300paxeHHs, siKi
BMKOpPUCTOBYBanu Ansa ¢’to3y, 6ynu 3pobneHi He nisHiwe
10-0€HHOro TepMiHy.

OKOHTYpIOBaHHst ~ MiweHi: sk GTV  Bu3Havanwu
[ingHKy cToBOypa MO3Ky 3 MaTonoriyHWM CuUrHarom,
3apeectpoBaHum npu MPT (T1/T2/FLAIR nocnigoBHOCTi),
CTV = GTV + 1 cm 3 ypaxyBaHHAM aHaTOMi4YHUX
mex ctoBbypa mo3ky (1,5 cm CTV y pesiknx Bunagkax),
PTV = CTV + 3-5 mm [12-14] (puc. 2).

Among the 22 treated patients with DIPG, distribution
by gender was the following: 12 boys aged 3-10 years
(54%), 10 girls aged 3—11 years (46%). The average
age was — 6 + 4 years.

Diagnosis in most cases was established radio-
logically, but 4 patients (18%) were histologically confirmed:
Subependymoma (G 1), Anaplastic astrocytoma (G llI),
Glioblastoma (G 1V), Diffuse middle glioma (G V).

The decision to perform RT was made according
to the conclusion of the Neurooncological Concilium
of National Children’s Specialized Hospital «Okhmatdyt»
of the Ministry of Health of Ukraine, which, in addition to
radiation oncologist, includes: neurosurgeon, neurologist,
pediatric oncologist and radiologist.

Topometric training was performed on a 16-slice
Toshiba Aquilion computed tomograph, with proper fixation
of the head with a thermoplastic mask in accordance
with the scanning protocol prescribed for a certain age
category. For the accuracy and quality of irradiation, the
delineation of the target and critical structures was per-
formed by fusing CT images obtained during topometric
preparation and images of previously performed MRI
(Fig. 1, Fig. 4). MRI images used for the fusion were taken
no later than 10 days. Target delineation: GTV determined
the area of brain stem with pathological signal, regis-
tered on MRI (T1/T2/FLAIR), CTV = GTV + 1 cm including
anatomical borders of the brain stem (1.5 cm CTV in
some cases), PTV = CTV + 3-5 mm [12-14] (Fig. 2).

Puc. 1. Mauientka M., 4 poku. [liarHo3: gudysHa rrnioma ctoBGypa ronoBHOro Mo3ky. [inoiHTEHCUBHMI curHan Big cToBbypa MO3Ky
y T1 33 MPT. NpomeHeBy Tepanito 3aiicHIOBanu Ha niHinHOMy npuckoptoBadi enekTpoHis Elekta Sinergy S
Fig.1. Patient M., 4 years old. Diagnosis: Diffuse glioma of the brain stem. Hypointensive signal from the brainstem in T1 33 MRI.
Radiation therapy was performed on a linear electron accelerator Elekta Sinergy S

MnaHyBaHHA wmeToauk onpomiHeHHs 3D-CRT, IMRT,
VMAT 3piicHioBanocb MeguyHumu isvukamu Ha nnady-
BanbHin cuctemi Monaco 3 BMKOPUCTaAHHSAM pPO3paxyHKO-
Boro anroputMy Monte Carlo (puc. 3), 3 ypaxyBaHHSAM
TOMNEPaHTHOCTI 300POBMX OTOYYHUMUX TKaHWH BiAMOBIAHO
ao kputepiie QUANTEC (Quantitative Analysis of Normal
Tissue Effects in the Clinic) (tabn. 1). Xoya MiweHb onpo-
MIHEHHS 3HaXOAMTbCS BiIQHOCHO Hefaneko Bif KPUTUYHKX
CTPYKTYP, Cy4acHi METOOUKN NiaHyBaHHs, MOXIMBOCTi 00-
nagHaHH4 Ta npodecioHaniam cneujianicTtis 4O3BONSAOTb HE
nepeBULLYBaTN PEKOMEH0BaHI 403U Ha KPUTUYHI OpraHu.

e gBa nauieHTM oTpumanu MOBTOPHY MNPOMEHEBY
Tepanito, Ha nigcTasi NOripLeHHss HEBPOMOFiYHOI CUMMTO-
MaTUKM Ta HeratuBHol AuHamiku 3a MPT pocnigkeHHsm
(puc. 5, 6, 8). BwukopuctoByBann PO[O=1,8 Ip po
C0QO=36,0 I'p (20 cppakuin).

The planning of 3D-CRT, IMRT, VMAT irradiation
methods was performed by medical physicists on
the Monaco planning system using the Monte Carlo
calculation algorithm (Fig. 3), taking into account
the tolerance of healthy sensory tissues according
to QUANTEC criteria (Quantitative Analysis of Normal
Tissue Effects in the Clinic) (Table 1). Although the target
of irradiation is relatively close to critical structures,
modern planning techniques, features of equipment
and professionalism of specialists allow the recommended
doses to critical organs not to be exceeded.

Another 2 patients had received repeated RT, based
on the deterioration of neurological symptoms and
negative dynamics on MRI (Fig. 5, 6, 8). 1.8 Gy was
used per fraction; TBD = 36.0 Gy (20 fractions).
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Puc. 2. MauieHtka M., 4 poku. [iarHo3: gudysHa rnioma ctoBOypa ronoBHOro Mo3sky. KoHTypuHr Ha nnaHyBanbHii cuctemi Monaco
Fig.2. Patient M., 4 years old. Diagnosis: Diffuse glioma of the brain stem. Delineation on the planning system Monaco

Puc. 3. MauieHtka M., 4 poku. [liarHo3: gudysHa rmioma cToBOypa ronoBHOro Mo3ky. lnaHyBaHHA MeToauku onpoMiHeHHst 3D-CRT
Fig. 3. Patient M., 4 years old. Diagnosis: Diffuse glioma of the brain stem. Planning of 3D-CRT irradiation technique

Tabnuusa 1. 3aranbHi 4O30Bi pekoMeHaaLii Ans KPUTUYHUX opraHis [12—14]
Table 1. General dosage recommendations for critical organs [12—14]

Oprak / Organ O6’em {%Volume g,gs:: CF;;;/
8;;?::3:?%?{2?;“"3 MakcumanbHa ToukoBa go3a / Dmax 54,0
Kpvwrtanuk / Lens MakcumanbHa TodkoBa go3a / Dmax 14,4
g;(://c:yr-;;?nyko MakcumanbHa TodkoBa fosa / Dmax 45,0
Poriska / Cornea 100 41,4
linodpis / Pituitary MakcumansHa ToykoBa go3a / Dmax 42,0
Koxnea / Cochlea 100 40,0
CnunHHMM mo3ok / Spinal cord MakcumanbsHa TodkoBa go3a / Dmax 45,0
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Pwuc. 4. Maujentka P, 7 pokis. [liarHo3: andpy3Ha rmioma ctoBOypa ronoBHOro MO3KY.
MPT 3a 04.09.20 4epes 4 TwxHi nicna 1-ro kypcy MNT CO[ pgo 54 I'p 6e3 temo3onamigy. Poamip nyxnuHn 36x30x41 mm
Fig. 4. Patient R., 7 years old. Diagnosis: Diffuse glioma of the brain stem.
MRI from 04.09.20 in 4 weeks after 1t course of PT, TBD of 54 Gy without TMZ. Tumor size: 36x30x41 mm

Puc. 5. MauieHTtka P, 7 pokis. [liarHo3: audyaHa rmioma ctoBbypa ronosHoro Mo3ky. MPT 3a 29.06.21. NyxnvHa andysHoro xapakrepy.
Po3amip pazom 3 MocTOM Ta XxpoGakom MO304Ka B akcianbHil NMoLLi Ha piBHI 3a4HbOT YepenHoi ssMku 80x61 MM, no BepTukani — 74 Mm.
BTOpWHHI ypaxeHHs B MO30nUCTOMY Tifi 4O 9 MM B nonepevyHoMy po3mipi (CynpaTeHTopianbHo), Andy3Hi ypaxeHHs B 6asanbHux sapax.
Mponwna 3 kypcu Temosonomigy no 150 mr/m? Ne5 (15.03.21-23.03.21, 01.06.21-07.06.21) Ta 200 mr/m? Ne5 (12.04.21-20.04.21)
Fig.5. Patient R., 7 years old. Diagnosis: Diffuse glioma of the brain stem. MRI from 29.06.21. Tumor of diffuse nature. The size together
with the stem and the vermis cerebelli in the axial area at the level of the posterior cranial fossa is 80x61 mm, vertically — 74 mm.
Secondary lesions of the corpus callosum are up to 9 mm in transverse size (supratentorial), diffuse lesions in the basal ganglia.
She had 3 courses of TMZ 150 mg/m? Ne5 (15.03.21-23.03.21, 01.06.21-07.06.21) and 200 mg/m? Ne5 (12.04.21-20.04.21)

& Sl v i N Aumesment 3% Am e g i sicrz . B it

Puc. 6. MauieHtka P, 7 pokis. JiarHo3: audy3Ha rmioma ctoBGypa rornoBHOr0 MO3KY.
KoHTYpWHI Ha nnaHyBarnbHi cucteMi Monaco Ansi NoBTOPHOI MPOMeHeBOI Tepanii
Fig.6. Patient R., 7 years old. Diagnosis: Diffuse glioma of the brain stem.
Delineation on the planning system Monaco for repeated RT
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HenpooHKONOriYHMM  KOHCUIiyMOM Oyno  npuinHsTe
piLleHHs Npo NoBTOpHWI Kypc MT.

Yepes 2,5 micaui nicna MT sBigMmiyanoca 3MeHLUEHHA
06’eMHOr0 YyTBOPEHHS (puc. 7).

Al Wy . B mse——

The Neurooncological Concilium decided to repeat
the course of RT.

The tumor regression was observed in 2.5 months
after RT (Fig. 7).

Pwuc. 7. Maujentka P, 7 pokis. [liarHo3: andpy3Ha rnioma ctoBOypa ronoBHOro Mo3ky. lNnaHyBaHHs meToavku onpomiHeHHs 3D-CRT
Fig.7. Patient R., 7 years old. Diagnosis: Diffuse glioma of the brain stem. Planning of 3D-CRT irradiation technique

Puc. 8. MaujeHTka P, 7 pokis. [liarHo3: andy3sHa rnioma ctoBbypa ronosHoro Mo3ky. MPT 3a 08.09.21.
YTBOPEHHS parMeHTyBarnock Ha piBHi MocTa. Po3aMip nyxnuHM Ha piBHI MOCTa B akcianbHin NMoLLi Ha piBHI
3aHbOI YepenHoi amMku 30x34 MM, no BepTukani — Ao 42 mm. Po3mip nyxnvHu Ha piBHi xpobaka B akcianbHin nnoti — 30x15 mm,
no BepTukani — 4o 4 MM. BTOPWHHI ypaxkeHHS B MO30NUCTOMY TiNi 40 4 MM Yy nonepeyHoMy po3Mipi
Fig. 8. Patient R., 7 years old. Diagnosis: Diffuse glioma of the brain stem. MRI from 08.09.21.

The mass was fragmented at the level of the stem. The size of the tumor at the level of pontine in the axial area at the level

of the posterior cranial fossa is 30x34 mm, vertically — up to 42 mm. The size of the tumor at the level of the vermis cerebelli
in the axial area — 30x15 mm, vertically — up to 4 mm. Secondary lesions in the corpus callosum are up to 4 mm in transverse size

PE3YABTATU TA IX OBFTOBOPEHHS

BukopuctaHHa npomeHeBOi Tepanii 3 BignoBigHUM
NPOTMHAOPSKOBUM MeANKaMEHTO3HNM CYnpoBOAOM 3abes-
Meynno 3HayHe MOoKpaLLeHHs HEBPOSOriYHOro cTaTycy
OntnHu yepes 5-14 gHis Big noyatky. Yepes 4—6-TumxHeBUi
KOHTpomnb y 21 nauieHTa BigMiyanocs 3MeHLUeHHs naTto-
NOTiYHOro BOrHMLLA B MOPIBHAHHI 3 NEPBMHHUMM PO3MipamMu
Ha 17—-70%.

Y 13 nauieHTiB cnocTepirany nokanbHe NporpecyBaHHs
pOCTY MNyXNMHU Ta 3HA4YHE MOripWaHHsA HEBPOOriYHOro
cTaTycy nauieHTa 3anexHo Big nokanisaudii nyxnvHu
B Mexax ctoBOypa. Y 10 3 uux nauieHTiB nposiBunucst
CYMMTOMW MOPYLUEHHST (PYHKUii 4epenHO-MO3KOBUX Hep-
BiB, MOPYLUEHHS1 CTaTMKM Ta koopauHauii. A y 3 ocib, 3a

RESULTS AND DISCUSSION

The use of radiation therapy with appropriate anti-
edematous drug support, provided a significant improve-
ment in the neurological status of the child in 5-14 days
from the beginning. After 4—6 weeks of control in 21 patients
there was a decrease in the pathological focus compared
to the original size by 17-70%.

Local progression of the tumor and significant deteriora-
tion of the patient’s neurological status were observed in
13 patients depending on the location of the tumor within
the stem. 10 of these patients showed symptoms
of craniocerebral nerve dysfunction, impaired statics
and coordination. And in 3 people, due to the violation
of cerebrospinal fluid flow caused by compression of
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paxyHOK MOpYLUEHHS NiKBOPOAMHAMIKM Yepe3 KOMMPECIto
BOOOMNPOBOAY, Le [04aTKOBO BUSIBUNOCS MiABULLEHHS
BHYTPILLUHbOYEPENHOro TUCKY Ta BMHWMKIA HEOOXIgHICTb Y
HepoXipypriyHOMy BTPYYaHHI.

MpubnusHo y 1/3 nauieHTiB 3 gndy3HMMKU rriomamm
cToBOYypa MO3Ky CMoCTepiraeTbCs NenToOMeHiHreanbHe pos-
MOBCIOMKEHHSA MyXIMHU Ta NO TpakTam Binoi peyoBuHU Y
Benviki niBkyni Ta/abo cnvHHM Mo3ok [15, 16].

B Hawomy BigaineHHi cxoxi BuMnagku 3adikcoBaHi y
5 nauieHTiB Yepes 3—6 micAuiB nicns NnpoMeHeBOI Tepanii.
[IBoe 3 HUX OTpuMmManu MNOBTOPHY NPOMEHEBY Tepanito
yepes 1 pik Ta 1 pik i 1 Micaub nicna nonepeaHLOi BHACHi-
[OOK NoripLIeHHs1 HeBPOSOriYHOI CUMMTOMATMKN Ta HeraTuB-
HoT guHamikn 3a MPT gocnigxeHHsam. Ha ¢poni MT cnocTte-
piranocsa noninweHHst 3aranbHOro ctaHy 060X nauieHTiB

0

f’

Ha 3—4 wmicsaui (puc. 9).
\m\
59,

the aqueduct, intracranial pressure increased and led
to neurosurgical intervention.

Approximately 1/3 of DIPG patients had leptome-
ningeal spread of their tumor to supratentorial white
matter tracts in the large hemispheres and/ or spinal
cord [15, 16].

In our department, this was recorded in 5 patients
3-6 months after RT. 2 of them had received repeated
radiation therapy in 1 year and 1 year and 1 month
after the previous one due to the deterioration of neuro-
logical symptoms and negative dynamics on MRI. Against
the background of radiation therapy, the general condition
of both patients improved by 3—4 months (Fig. 9).

O Nokanusmi nporped |
Local progress

B [lenToMmanisriansme
pPOaNOBCHOMEHHA [
Leptomeningeal spread

OOami sieoigomi /
Data unknown

Puc. 9. KoHTponb nponikoBaHMx naujieHTiB Yyepes 3 —12 micauis
Fig. 9. Control of the treated patients after 3 —12 months

CepepnHs TpuBanictb XUTTs cknagana 13 £ 7wmic.,
y gi4atok Oyna [oBLUOK Ta nepeBullyBana pik, y nopis-
HSHHI 3 XonYnKamu.

Cnig 3asHauuTy, wo 3rigHo 3 HGG npoTtokonom niky-
BaHHS, PEKOMEHAYIOTb NapanernsHe BBEAEHHS TEMO30M10-
migy (TMZ) pneHHoto gosoto 75 Mr/m? koxkHoro ceawncy MNT
Ha nigcTasi foBeaeHoT eheKTUBHOCTI Yy Aopocnux [6, 17].

JlikyBaHHsi TEMO30MOMIAOM NPU3BOAMTE O BUCHAXKEHHS
O6-meTunryaHid metunTpaHcgepasu (MGMT), binka pena-
pauii OHK, wo Buknukae nepeBakHUA LUTOTOKCUYHUI
ehekT, a TakoX 3MEHLUYE Yac ANs NOro MOMOBHEHHS, SKe
BioOyBaTnmeTbCA MK Jo3amu Temosonomigy. Ha niacrasi
LUbOro 3po0MneHo MPUMYLLEHHS, WO Takuin camuin edekt
MOXHa crocTepiratu B MNyXJIMHHMX KhiTMHax. [JoBeaeHo,
O peXxvM TpUBAmoro LO3yBaHHS € MOXIMBMM i Geaney-
HUM ANg negiatpuyHoi nonynsauii [6, 17-19].

Temosonomig € cTaHAapTOM MiKyBaHHSAM NS JOPOCHUX
nauieHTiB 3 HGG, ane He icHye cTaHOapTHOI OCHOBWU
XimioTepanil, 3aranbHOBM3HAHOI B YyMOBax MediaTpuyHoi
HGG. 3okpema, ana DIPG Hemae BCTaHOBMEHoOi poni
ximiotepanil, orxe INT € cTaHgapTHUM MiKyBaHHAM  OaHOT
natonorii [17, 18, 20].

Pesynbtat KniHiYHUX gocnigkeHb, Takmx Ak United
Kingdom phase |l trial (CNS 2007 04), He nigTBepaunu
edeKTUBHICTb cxeMun Tpmsanoro npuioMmy TMZ y BucHa-
XeHHi MGMT npu audysHux rniomax crtoBOypa MO3KY
yepes MOXNMBY BMCOKY €KCMpecito Lboro 6inka um iHwi
MeXaHi3M1 Pe3NCTEHTHOCTI, MOB’A3aHi 3 HEeAOCTaTHICTHO
KOHUeHTpauii npenapaTty Yepes binbLuy LinicHICTb remaTo-
eHuedaniyHoro 6ap’epy npu NCBI'M [6, 18].

The average life expectancy was 13 months + 7 months.
It was longer for girls — more than a year, compared to boys.

It should be noted that according to the protocol,
concomitant administration of Temozolomide (TMZ) is
recommended daily at the dose of 75 mg/m? per every
fraction of RT based on proven efficacy in adults [6, 17].

Treatment with TMZ results in the depletion of
O6-methylguanine methyltransferase (MGMT), a DNA
repair protein, which causes dominant cytotoxic effect,
and also shortens time for its replenishment, which occurs
between the doses of TMZ. Thus, an assumption was
made that the same effect may be seen in tumor cells.
A prolonged dosing regime has been shown to be feasible
and safe in a pediatric population [6, 17-19].

TMZ is the standard treatment for adult patients with
HGG, but there is no standard chemotherapy backbone
that is universally acknowledged in the setting of pediat-
ric HGG. For DIPG in particular, there is no established
role for chemotherapy, and radiation therapy is the stan-
dard treatment. [17, 18, 20].

The results of clinical trials, such as the United King-
dom phase |l trial (CNS 2007 04), did not confirm the
efficacy of the long-term regimen of TMZ in MGMT
depletion in DIPG due to possible high expression of this
protein or other resistance mechanisms associated with
insufficient drug concentration integrity of the blood-brain
barrier in DIPG [6, 18].

Similar studies have shown that the administration
of TMZ does not improve the prolongation of median
survival in children with diffuse brain glioma [6, 9, 17-19].
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B nopgibHux pocnigkeHHAX OOBEAEHO, L0 BBEOEHHS
TMZ He nokpaluye nporoHrauili cepegHbOol BMXKMBAHOCTI
y AiTen 3 oudy3Hoo rniomMoro Mo3sky [6, 9, 17-19].

B paHomy gocnigxeHHi cnocTepiranu 4 nauieHTiB, SKMM
NpoBOAMNM napanenbHe BBeaeHHs TMZ OeHHOoW 403010
75 Mr/m? koxHoro ceaHcy [T, ane 3aranbHOro NOAOBXEHHS
BWXXMBAHOCTI Oinblue 2 pokiB He cnocTepiranacs.

OTXe, chnvpatouncb Ha fAaHi KNiHIYHUX OOCHiaXeHb,
B HauioHanbHin  guTadin  cneuianisoBaHii  nikapHi
«OxmatamT» MiHicTepcTBa OXOPOHM 340POB’st  YKpaiHu
nikyloTb  6e3 oHOBOro mnpuioMy Temo3sonomiay, Lwob
3MEHLUWTK BMIMB TOKCUYHOCTI HA CaMOMOYyTTS AUTUHMU.

Ockinbkn NpoAoOBXKykTb AOCMiAXKyBaTU HOBI BapiaHTu
NiKyBaHHS, MOXHa TaKOX PO3IMMSAHYTU MOBTOPHE OMPOMi-
HEeHHHA. AMepuKaHO-eBPONENCHKi  OOoCnigXeHHs npoae-
MOHCTpYBanu cepefHio BWXUBaHICTb Big 5 Ao 7 Micsuis
nicnsa MOBTOPHOrO OMPOMIHEHHSl, XO4a MPOCMNEKTUBHUX
paHOoMI30BaHUX JOCNiAXeHb asu 2 Hemae, | cTaHaapTiB
He icHye. CO[l NOBTOPHOroO OMPOMIHEHHS KONMUBAIUCH
y mexax 18-36 p npu PO 1,8 — 2 I'p, i YiTkKMX pekoMeH-
Jauin He icHye Yepes3 mMany KoropTy gocnigKysaHux [21].

Y 2 nauieHTiB 3 4OCMiAXYBaHOT KOropTy MiCNs NOBTOPHOT
pagioTepanii BigMivanock NoKpaLleHHsa NpoTarom 3—4 mic.,
nicna 4oro Oynu BUSBINEHi PO3MOBCIOMKEHHS MO NenTo-
MeHiHreanbHUM 0BONMOHKaM Ta YPaKEHHS CMIMHHOTO MO3KY.
Ha momeHT ntotoro 2022 poky Ui nauieHTn 6ynu xuBi, ane
nig HarnagoM CyMiKHUX chedianicTis.

Y pasi nporpecyBaHHsl 3axXBOpIOBaHHA Ta nepen BUpi-
LUEHHSAM NMUTaHHSA MOBTOPHOIO OMPOMIHEHHS, 3rigHO 3 Ha-
LWMMWU CMOCTEPEXEHHAMU, pekoMeHayemo pobutu MPT
KOHTPOSb He TiNbKM rofioBHOro Mo3ky, ane i MPT Bep-
TebpanbHoro kaHany. Npyn cBoE4acHOMY BUSIBNEHHI naTo-
MNOrYHMX 3MiH Yy CMUMHHOMY MO3Ky Oygemo pobuTtu
KpaHiocniHanbHe onpoMiHEHHS 3 BycToM.

BUCHOBKMU

[ndysHi rmiomn ctoBbypa MO3Ky — OCHOBHa MpU4YMHA
OUTS4OI CMepTHOCTI cepeq nauieHTiB 3 nyxnuHamu LIHC.
Ha TenepewHin 4ac He icHye wmeTogy pagMKanbHOro
niKyBaHHS XBOpUX 3 TakuMm AiarHo3oM. [pomeHesa Tepanis
3annwaeTbCad OCHOBHUM CTaHgapToMm fikyBaHHs MCBIM,
WO [A03BOMSIE MOKPALMTU SKICTb Ta TpUBamiCTb XWUTTHA
OnTuHW. BpaxoByloum He foBedeHy edeKkTUMBHICTb TeMo-
sonamigy [6, 18, 20], pn3nMK BUHWMKHEHHS reMaTonorivyHol
TOKCWYHICTi Ta NMOraHoro caMonoYyTTs (HyaoTa, rofloBHUN
Oinb, artakcia) [6], He BWKMK4YaAE NPOrpecyBaHHsi POCTY
nyxnueu Ha Tni MNT. Qiten 3 nokanizoBaHnvmu NCBIM B
HauioHanbHin gutadin cneuianizoBaHin nikapHi «Oxmar-
out» MiHicTepcTBa OXOpPOHWM 300pOB’st YKpaiHW MiKytoTb
6e3 (hoHOBOro NPMNOMY TEMO3ONOMiAY, @ BUKOPUCTOBYHOTb
Tinekn TT 3 BigNOBIQHMM NPOTUHABPAKOBUM MeauKa-
MEHTO3HUM CynpoBOAOM. [lNsi CBOEYACHOTO BUSBIEHHSA
METaCTaTUYHOTO PO3MNOBCIOMKEHHA Yy  CMWHHUA  MO30K
pekomeHgyemo pobutu MPT BepTebpansHoro kaHany.

BesymoBHO, WO 22 ANTUMHU Le ManeHbka rpyna ans
TOro wob 3pobuTn BUCHOBKWM, HabnmxkeHi A0 GinbLumx
pocnimpkeHb, ane B HauioHanbHin guTadin cneuianisoBa-
Hin nikapHi «OxmatanT» nepebysBae Hambinblua KinbKiCTb
Takux giten 3 YkpaiHu.

OpnHak 3 poCTOM pO3yMiHHS MONEKYNSIPHOT FEHETUKN Ljiei
naTonorii, 3POCTaHHAM KiflbKOCTi NEPCNEKTUBHUX AOKMiHIY-
HVUX Mofenen Ta HOBUMU MeToAamMu NOAOMNaHHS obMexeHb
edbekTMBHOI [OCTaBkM MNikiB Yepe3 remaToeHuedanivyHmn
6ap’ep, mn cnogisaemocs, Wwo ManbyTtHe Tepanii DIPG kap-
OVHAaNbHO 3MIHUTBLCS 3@ KOPOTKMI Yac, Lo NPUHECE BENUKY
KOpMUCTb AiTAM 3 BULLLEONMCaHOoK naTonorieto [6, 21, 22].

In this study, 4 patients were observed who were
receiving concomitant administration of TMZ at a daily dose
of 75 mg/m? each RT session, but an overall prolongation
of survival of more than 2 years was not observed.

Therefore, based on clinical trials, in National
Children’s Specialized Hospital «Okhmatdyt» of the
Ministry of Health of Ukraine, patients are treated without
background intake of Temozolomide to reduce the influ-
ence of toxicity on the child’s condition.

As new treatment options continue to be explored,
re-irradiation may also be considered. American-European
studies have shown a median survival of 5 to 7 months
after re-irradiation, although there are no prospective
randomized phase 2 studies, as well as no standards.
TBD of re-irradiation ranged from 18-36 Gy at 1.8-2 Gy
by fraction, and there are no clear recommendations
due to the small cohort of the patients [21].

In 2 patients from the studied cohort, improvement
was observed for 3-4 months after repeated radio-
therapy, followed by spreading to leptomeningeal
membranes and spinal cord injury. In February 2022 —
these patients were still alive, but under the supervision
of related specialists.

According to our observations, in case of disease
progression and before resolving the issue of re-irradi-
ation, we recommend performing MRI control not only
of the brain, but also of the vertebral canal. At timely
detection of pathological changes in a spinal cord we
will do craniospinal irradiation with a boost.

CONCLUSIONS

Diffuse intrinsic point gliomas are the leading cause
of child mortality among patients with CNS tumors.
At present, there is no method of radical treatment of
patients with this diagnosis. RT is the main standard
of treatment for DIPG, which improves the quality and
life expectancy of the child. Given the unproven efficacy
of Temozolamide [6, 18, 20], the risk of hematological
toxicity and malaise (nausea, headache, ataxia) [6],
does not exclude the progression of tumor growth against
the background of radiation therapy. Children with locali-
zed DIPG in National Children’s Specialized Hospital
«Okhmatdyt» of the Ministry of Health of Ukraine are
treated without Temozolomide. Instead, only radiation
therapy with appropriate anti-edementous medication
is used. For timely detection of metastatic spread to
the spinal cord, we recommend doing an MRI of the
vertebral canal.

Of course, 22 children make up a group too small
to draw conclusions which are close to larger studies,
but National Children’s Specialized Hospital «Okhmatdyt»
of the Ministry of Health of Ukraine has the largest number
of such children from Ukraine.

However, with an increasing understanding of mole-
cular genetics of this pathology, a growing number of
promising preclinical models, and novel techniques to
overcome the limitations of effective drug delivery across
the blood-brain barrier, we hope that the future of DIPG
therapy will change dramatically in a relatively short
time, and it will benefit a lot of children with this devasta-
ting brain tumor described above [6, 21, 22].
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MepcnekTMBU NOAQABLLMX AOCAIAXEHb

[MnaHyeTbCA CNOCTEPEXEHHSI 3a SAKICTIO Ta TPUBAnICTIO XUTTA
negiatpuyHmx nauientis 3 NMCBIM, nicnsi npOMeHeEBOro nikyBaHHsI
3 METOI0 YAOCKOHANEHHS 3rigHO i3 Cy4acHUMK BUMOraMMu.

KoHMAIKT iHTepeciB

ABTOpPK 3a5ABNSAIOTb MPO BIACYTHICTb KOHMMIKTY iHTEPECIB.
IHdbopmauis npo cbiHAHCYBAHHS

Po6oTa ciHaHcyeTbest BuAaTkamu OepxaBHoro GromkeTy YkpaiHu.

BIAOMOCTI NMPO ABTOPIB

CeBepuH HOnia [MetpiBHa — kaHOuAAT MeAMYHUX Hayk,
nikap 3 papgioHyKnigHoOI AiarHOCTMKM Ta MpOMEHeBOI Tepanii
LlenTpy pagionorii HauioHanbHoi AMTAY0i cneuianizoBaHoi nikap-
Hi  «Oxmatgut» MiHicTepcTBa OXOpOHM 340poB’'s  YKpaiHu;
Byn. YopHoBona, 6ya. 28/1, m. Kuis, YkpaiHa, 01135; noueHT kacen-
pu sgepHol MeauuuHW, pagiauiHoi OHKOMorii Ta pagiauinHol
6e3nekn HauioHanbHOro yHiBEPCUTETY OXOPOHM 300pOoB’st YkpaiHu
imeHi TLJI. Wynuka MiHicTepcTBa OXOpPOHM 340pOB’'st YKpaiHu;
Byn. [loporoxuupka, 6ya. 9, M. Kuis, Ykpaina, 04112;

e-mail: yulseveryn75@gmail.com

mo6.: +38 (050) 383-88-78

BHecok aemopa: po3pobka KoHuenuii aHaniay, HanucaHHsi
mekcmy, oansad nimepamypu, 36ip ma aHani3 iHghopmauii,
6esriocepedHsi yyacmsb y fiKysarbHOMY MPOUECI.

BiHueBuy Jlilogmuna BacuniBHa — 3aBigyBayka BiggineHHs
npomMeHeBoi Tepanii LleHTpy pagionorii HauioHanbHoi gutadori
cneuianizoBaHoi nikapHi «OxmatauT» MiHicTepcTBa OXOpPOHU 340-
poB’st YkpaiHu; Byn. YopHoBona, 6ya. 28/1, m. Kuis, Ykpaina, 01135;

e-mail: radiotherapy.okhmatdyt@gmail.com

mo6.: +38 (095) 661-41-49
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025150 nnimepamypu, 36ip ma aHarni3 iHghopmauii.

Cractok Mapia bBopuciBHa - nikap-peHTreHomnor, nikap
npoMeHeBW  TepaneBT  BiAAiNeHHs  NpoMeHeBOi  Tepanii
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Prospects for further research

It is planned to monitor the quality and life expectancy of pediatric
patients after radiation therapy for the purpose of improvement
according to modern requirements.
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