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PE3IOME

AxTyanbHicTb. [MpomeHeBa Tepanist € OQHWUM i3 FONOBHUX METOAIB MiKyBaHHSA NepBUH-
HMX Ta BTOPUHHUX 3M105IKICHNX HOBOYTBOPEHb LieHTpanbHoi HepsoBoi cuctemu (LIHC).
lMpomeHeBa mienonaris 3ycTpiYaeTbCs pigko, ane Moxe OyTu pyMHIBHUM ycKnaaHeH-
HsIM OMPOMIHEHHS, WO BUKNMKae Binb, napecTesito, NOPYLIEHHs YyTNMBOCTI, napaniy,
cuHapom BpoyH—Cekapa, HETPMMaHHS KULIEYHMKa/CEeYOBOro Mixypa Ta BU3HaAYaeTbCs
K HEBPOSIOTiYHMI CEHCOPHMI abo MOTOPHUI AediunT, CHPUYMHEHUA NPOMEHEBOLD
Tepanieto 3a BiACYTHOCTi NPOrpecyBaHHs MyXINHN.

MeTa po60TK — NowmMpuUTK iHopMaLilo cepen MeguyHoi ChiflbHOTU NPO HEBPOOTIYHI
yCKNafgHeHHs1 NMPOMEHeBOi Tepanii 3MOSAKICHMX HOBOYTBOpPEHb 3 OOKy LeHTpanbHOoi
HEepBOBOI CUCTEMM Ha NpWKNagi KNiHiYHOro BUNaaKy nicrsnpoMeHeBoi Mienonarii.
Marepianu Ta metoau. KniHiyHe crnoctepexeHHs nauieHTkn C., 72 poku, sika npo-
xoguna obCTexeHHs Ta cTauioHapHe NiKyBaHHS y Big4ineHHi npoMeHeBoi naTonorii
Ta naniaTMBHOI MeguuuMHU [lepXaBHOI YCTaHOBM «IHCTUTYT MeAu4Hol pagionorii
Ta oHkororii im. C.IN. Mpurop’eBa HauioHanbHOi akageMii MeguyHMX Hayk YkpaiHuy.
Pe3synbraTti Ta ix 06roBopeHHs. Y XBopoi Ha pak rpyAHoi 3ano3n Yyepes 6 pokis nicns
BCTaHOBMEHHS fAiarHo3dy Ta nikyBaHHSA Bigbynocb MpOOOBXeHHS XBopobu y Burmsgi
MeTacTaTU4HOrO ypaxeHHs xpebTa, y 3B'A3Ky 3 YuM OTpumana Kypc npoMeHeBoil
Tepanii Ha 30Hy 12-ro rpyaHoro xpebus. Yepes 11 MicauiB y Hei MigrocTpo po3suHynacs
BOTHULLEBa HEBPOSIOriYHa CUMNTOMAaThKa 3 BOKy CMMHHOIMO MO3KY Y BUIMsiAi MOBHOIO
MOMepeyYHOro ypaxeHHs i Hanbinbll BUpPaXeHUMWU MOPYLUEHHSAMU 3 OGOKy 3afHix
CTOBMIB Y BUMMSAI NOBHOI aHecTesii rmmMboKoi YyTNMBOCTI, WO BiANOBiAaNo BUSIBNEHUM
BorHuwam npu MPT obcTexeHHi Ta cniBnagano 3 AinsHKow onpoMiHeHHsi. Lle nosso-
N0 PO3LIHUTK KMiHIYHI MPOSIBU SK BIACTPOYEHY MiCNsNpoOMeHeBy Mienonarito.
BucHoBku. lNicnanpomeHesa Mienonatis € AOCUTb PIAKICHUM, ane TSHKKMM ycknag-
HeHHAM 3 6oky LIHC, sika mae HenepepbadyBaHui nepebir. JlikyBaHHA npomMeHeBoil
Mienonartii Moxe BKMO4aTU CTepoign, neHTokcudiniH i rinepbapuyHy okcureHadito,
ane Ha Xarnb [A0Ka30BiCTb ePEKTUBHOCTI LUMX METOAIB NiKyBaHHA AN YCYHEHHs Ha-
cnigkis pagialiiHoro ypakeHHs1 HeBUCOKa.

Oy6enko O.€., Kyniniv B., Kyneyaesa T.B., Mockanenko M.B. HeponoriyHi ycknagHeHHsI npomeHeBoi Tepanii:
KNiHIYHW BMNAAoK nicnsinpoMeHeBoi Mmienonartii. YkpaiHcekuli padionoziyHuli ma oHKonoeidyHul xypHan. 2025.
T. 33. Ne 1. C. 143-151. DOI: https://doi.org/10.46879/ukroj.1.2025.143-151
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ABSTRACT

Background. Radiation therapy is one of the main methods of treatment of primary
and secondary malignancies of the central nervous system. Radiation myelopathy
is a rare but potentially devastating complication of radiation exposure, which causes
pain, paresthesia, numbness, paralysis, Brown-Séquard syndrome, bowel/bladder
incontinence, and is defined as a neurological sensory or motor deficit caused by
radiation therapy in the absence of tumor progression.

Purpose — to spread information among the medical community about the neuro-
logical complications of radiation therapy of malignant neoplasms of the central
nervous system using the example of a clinical case of post-radiation myelopathy.
Materials and methods. Clinical observation of patient S., 72 years old, who
underwent examination and inpatient treatment at the Department of Radiation
Pathology and Palliative Care of the State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy of Medical Sciences of Ukraine».
Results. In this clinical case, the patient had breast cancer, which progressed 6 years
after the diagnosis and treatment in the form of a metastatic lesion of the spine,
therefore she received a course of radiation therapy to the area of the 12th thoracic
vertebra. After 11 months, she developed subacute focal neurological symptoms
of the spinal cord issues in the form of a complete transverse lesion and the most
pronounced abnormalities of the posterior columns in the form of complete anesthesia
of deep sensitivity, which corresponded to the foci detected during the MRI exami-
nation and coincided with the area of irradiation. This made it possible to consider
these clinical manifestations as delayed post-radiation myelopathy.

Conclusions. Post-radiation myelopathy is a fairly rare but severe complication
of the central nervous system with an unpredictable course. Treatment for radiation
myelopathy may include steroids, pentoxifylline, and hyperbaric oxygenation, but
unfortunately, evidence of the effectiveness of these treatment methods to eliminate
the consequences of radiation damage is not high.

Dubenko OYe, Kulinich HV, Kulchaeva TV, Moskalenko MV. Neurological complications of radiation therapy:
a clinical case of post-radiation myelopathy. Ukrainian journal of radiology and oncology. 2025;33(1):143-151.
DOI: https://doi.org/10.46879/ukroj.1.2025.143-151
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CrtatTa € oparMeHToOM NaHOBOI HAayKOBO-OOCHiAHOI
pobotn [epxaBHOi yCTaHOBW «IHCTUTYT MEAUYHOI
pagionorii Ta oHkonorii im. C.I. Mpurop’ea HauioHanbHoi
akagemii  MegunyHuMx Hayk YkpaiHu»  «Bu3HauveHHs
akTopiB MpPOrHO3y Ta iHAMBIAYani30BaHOro nikyBaH-
HS1 Mi3HIX NPOMEHEBUX YCKNaAHEHb», HOMEP OepXXaBHOI
peectpauii: 0118U001712, npuknagHa, TEepMiH BUKO-
HaHHs 2019-2021 pp., HAyKOBWI KEPIiBHUK — OAMPEKTOP
HepxaBHoi ycTaHoBM «IHCTUTYT MeamuyHoi pagionorii
Ta oHkonorii im. C.MN. [purop’eBa HauioHanbHOI aka-
Aemii MegnyHMx Hayk YkpaiHu», JOKTOp MeAMYHUX Hayk,
npogecop M.B. KpacHocenbCbkui.

BCTYN

lMpomeHeBa Tepanis € OOHUM i3 OCHOBHMX METOLIB
NiKyBaHHA  MEPBUHHUX Ta BTOPUHHUX  3MOSIKICHUX
HOBOYTBOPEHb LEeHTpanbHoi HepBoBoi cuctemu (LIHC).
MpodinakTMyHe OMNPOMIHEHHS TONMOBHOIO MO3Ky abo
KpaHiocniHanbHOI OCi TaKOX BMKOHYETbCS MPU pPaKoBUX
3aXBOPIOBAHHSIX 3i CXMIbHICTIO OO MOLUMPEHHS B Hep-
BOBY cucTeMy, Wo6 3anobirtu po3BUTKY MOXIUBUX
MeTacTasiB y rornoBHUA abo CNuHHMIA MO30K. Hesaxa-
04N Ha YOOCKOHANEHHsT METOAIB MfaHyBaHHA Ta Mpo-
BeAEeHHs NPOMEHeBOi Tepanii, iCHYlOTb HEBPOMOriyHi
YCKIMaAHEHHS, SIKi MOXYTb BUHUKHYTU B pe3ynbraTi Niky-
BaHHs [1, 2]. 3aranbHOBU3HaHO, LLO CyMapHa [03a Ornpo-
MiHEHHS, Jo3a Ha bpakuito, 06’eM niKyBaHHSA, BUKOPUC-

The paper is a fragment of the planned research
project of the State Organization «Grigoriev Institute
for Medical Radiology and Oncology of the Medical
Sciences of Ukraine» «Determining prognostic factors
and individualized treatment of late radiation compli-
cations», registration number: 0118U001712, applied,
period for performance: 2019-2021, led by Director of
State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy
of Medical Sciences of Ukraine», Doctor of Medical
Sciences, Professor M.V. Krasnoselskyi.

INTRODUCTION

Radiation therapy is one of the main methods of
treatment of primary and secondary malignancies of the
central nervous system (CNS). Prophylactic cranial or
craniospinal irradiation is also used in cases of cancers
that might advance to the nervous system in order to
prevent development of metastases to the brain or
spinal cord. Despite significant improvement in the field
of radiation therapy, there are neurological complica-
tions that can develop as a result of the treatment [1, 2].
It is commonly known that the total dose of irradiation,
dose per fraction, treatment volume, and age are risk
factors of neurological complications. Traditionally,
neurological complications are classified based on the
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TaHHs Xximiomoaudikauii Ta Bik, € dakTopamu PpUsnKy
3aranbHUX Ta MiCLEBUX, Y TOMY YUCIi HEBPOSOriYHMX,
ycknagHeHb. TpaguuiiHO HEeBpPOroriyHi  yCKnagHeHHs
KnacudikyloTb Ha OCHOBiI 4acoOBOro 3B’'SI3Ky 3 OMNpOMi-
HEHHSIM: rocTpi (Nig Yac ONPOMIHEHHS), paHHi BiACTpO-
YeHi (o 6 wMicAuiB nicna ONPOMIHEHHS) Ta nNi3Hi
BiOCTpoOYeHi (>6 MmicAuiB OO POKIB MiCNA ONPOMIHEHHS).
MpoTsarom ocTaHHIX AecsaTuniTb Bce Ginblue npuBepTa-
I0Tb yBary KniHiYHi NpPosiBM HEBPOMNOriYHUX YCKNagHEeHb
i cnpobu 3BecTM OO0 MiHIMyMy TOKCUYHICTb, MOB’S3aHy
3 pagiauieto. [1o ronoBHUX HEBPOMOriYHUX YCKNagHeHb
npomeHeBoi Tepanii 3 6OKy ronoBHOrO MO3Ky BiAHOCHATb
rocTpy nNpomMeHeBy eHuedanonarito, paHHIO BiACTPOYEHY
npoMeHeBy eHLUedanonarito, NCeBgonporpecito, pagio-
Hekpo3. 3 GOKy CMMHHOrO MO3KY ONuCaHi paHHsi Ta Mi3HA
BigCTpoyeHa Mienonartis, CNMMHHOMO3KOBUA KPOBOBUIUB
Ta CMHAPOM HWXHBOro MOTOHelnpoHa [3]. Noctpa npome-
HeBa eHUedanonaris 3’aBNSETbLCA NPOTATOM 4BOX TUXKHIB
nicna no4vaTky NpoOMeHeBOi Tepanii rofoBHOTO MO3KY
Ta iHoAi 4epes3 Kinbka roguH nicnsa nepwoi dpakuii.
HaiiGinblw nownmpeHumMn CcUMNTOMaMW € COHMMBICTb,
ronoBHuWi 6Ginb, HygoTa Ta GnoBaHHA pa3oM i3 norip-
LWWEHHSAM HasiBHUX HEBPOMoriYHMX posnafis. OCHOBHWUM
PaKToOpoOM PU3MKY € PO3MIp NyXNMHU Ta [o3a Ha dpak-
uito (3assuuanm > 3 p/cpakuisa). CtaH nauieHTa Moxe
WBMAKO MOKpaLLyBaTUCb, ane MOXIMBI TakoX AWCHO-
Kauigs Mo3ky Ta cmepTb. [laTodisionoria rocTpoi npo-
MeHeBOI eHuedanonaTii MoXe nonaratu B NPOMEHEBO-
iHOyKOBaHOMY MOpYLUEHHI rematoeHuedaniyHoro bap’e-
py Ta MiABULLEHHI BHYTPILUHbOYEPENHOro TUCKY. PaHHS
BiACTpOYEeHa npomeHeBa eHuedanonaTia novMHa-
€TbCA BiO ABOX TWXHIB 00 LWeCTU MicauiB nicns
3aBeplUeHHs npomeHeBoi Tepanii. [latodisionorieto,
MMOBIpPHO, € TMMYacoBa JAeMieniHizauis, CnpuyYnHeHa
nopyLLeHHsIM remaTtoeHuedaniyHoro 6ap’epy Ta/abo
onirogeHapornianbHUM  YLWKOMKEHHsAM.  HarnnowupeHi-
WMUMX CMMNTOMaAMWU € BTOMa, COHMUBICTb, MIISIBICTb,
nopyweHHss nam’'ati Ta yearu. [pnbnusHo uyepes
6—12 TWXHIB nicna 3akiHYeHHs NPOMEHeBOI Tepanii
y nauieHTiB MOXe chnocTepiraTucs mnoripleHHs BXe
iCHYlO4Oro HeBpomoriyHoro AediuuTty, WO NpPU3BOAUTL
00 nigo3pu Ha nporpecyBaHHs nyxnuHu. Llen deHo-
MEeH, BiJOMUIA $K «MNCEBOONPOrpecia», 3ycTpivyaeTbcs
npubnusHo y 30% nauieHTiB 3 rniobnactomoto, sk
OOHOYaCHO OTpUMYyBanM TEMO30MOMi4 | MNPOMEHEBY
Tepanito. TUM He MeHLW, nceBgonporpecis moxe O6yTu
noB’si3aHa 3 Kpallow peakuieto MNyxnnHWM Ha Tepanito
Ta MNPOTArOM KiNMbKOX TWXHIB abo MicauiB  Moxe
CcnocTepiraTucb MOBIfIbHE pPagionoriYyHe MOKPaLLEHHS.
Mi3Hi ycknagHeHHs 3a3BM4Yali MNO4YMHaAOTLCA 4Yepes
6—-12 micsuiB nicns 3aBepLUeHHsT MPOMEHEBOI Tepanil,
ane MoxyTb OyTu BigknageHi Ha Garato pokiB abo
HaBiTb AecATUniTb. [1BoMa OCHOBHWMM YCKNaaHEHHSMU
€ PpafioHeKpo3 i Mi3Hs BiACTPOYEHa NPOMEHEeBa €EHLe-
danonatisa. PafgioHekpo3 HanyacTiwe BWHWUKAE mnicns
hokanbHOi NpOMeHeBOI Tepanii MeTacTasiB y ronoBHUN
MO30K, ane TaKoX MOXe BWHUKHYTWM Y nNauieHTiB, SKi
OTpMMYyBanu MNPOMEHeBY Tepanilo eKcTpakpaHianbHWUX
Ta eKCTpaakcianbHMX MNyXAuMH (paK rornoBu Ta LuMi,
ocTeocapkoMa u4epena), ageHomu rinodisa. Tunosum
npukrnagom € ABobiYHMI MefianbHUIA HEKPO3 CKPOHEBOT
YyacTku nicnsi NpoMeHeBol Tepanii NyxnuH rinogisa abo
paky Hocornotku. JlikyBaHHS NPOMEHEBUX MOLLKOOXKEHb
LHC nondrae y npusHayeHHi kopTuKocTepoifis, rinep-
GapuyHoi okcureHauii, neHTokcudiniHy, ane 6e3 4iTkux

relationship of time with irradiation: acute (during irradi-
ation), early-delayed (up to 6 months after irradiation),
and late-delayed (> 6 months after irradiation). Over the
last decades, as the effectiveness of anti-tumor therapy
has increased, more and more attention has been
paid to clinical symptoms of neurological complications
and attempts to minimize radiation-induced toxicity.
The main neurological complications of radiation
therapy of the brain include acute radiation encephalo-
pathy, early-delayed radiation encephalopathy, pseudo-
progression, and radionecrosis. As for the complications
of the spinal cord, early and late-delayed myelopathy,
spinal hemorrhage, and lower motor neuron disorder
have been described [3]. Acute radiation encephalo-
pathy appears within 2 weeks of the start of brain
radiation therapy and sometimes a few hours after
the first fraction. The most common symptoms are
drowsiness, headache, nausea, and vomiting together
with a worsening of pre-existing neurological disorders.
The main risk factor is the size of the tumor and the dose
per fraction (usually > 3 Gy/fraction). Patients usually
recover quickly although herniation and death have
been reported. The pathophysiology of acute radiation
encephalopathy might result from radiation-induced
blood-brain barrier disruption and a rise in intracranial
pressure. Early-delayed radiation encephalopathy
starts from 2 weeks to 6 months after completing radiation
therapy. The pathophysiology is probably transient
demyelination caused by blood-brain barrier disruption
and/or oligodendroglial injury. The most common
symptoms include fatigue, drowsiness, lethargy, mem-
ory and attentional deficits. About 6-12 weeks after the
end of radiation therapy, patients may experience
worsening of pre-existing neurological disorders,
leading to the suspicion of tumor progression. This phe-
nomenon is known as «pseudoprogression» and occurs
in up to 30% of patients with glioblastoma treated with
concomitant temozolomide and radiotherapy. However,
pseudoprogression may be associated with a better
tumor response, and slow radiological improvement
within a few weeks or months may be observed.
Late complications usually start 6-12 months after
completing radiation therapy but can be delayed by
many years or even decades. The two main complications
are radionecrosis and late-delayed radiation encephalo-
pathy. Radionecrosis most commonly follows focal
radiation therapy for a brain metastasis but can also
occur in patients who have had radiation therapy for
extracranial and extraaxial tumors (head and neck
cancer, skull osteosarcoma, pituitary adenoma). A typical
example is bilateral medial temporal lobe necrosis
following radiation therapy for pituitary tumors or naso-
pharyngeal cancer. There have been attempts to treat
the radiation disorders of the CNS with corticosteroids,
hyperbaric oxygenation, pentoxifylline, but without
clear evidence of efficacy. A recent systematic review
concluded that bevacizumab appeared to be an effective
treatment for radionecrosis [4].
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[okasiB etbeKkTMBHOCTI. HelwoaasHi ornsg nokasae edek-
TUBHIiCTb GeBaum3ymaby B nikyBaHHi pagioHekpo3y [4].

Meta po6oTM — nowupuTn iHopMaLilo cepepn
MeOWYHOI CniNbHOTU NPO HEBPOMOriYHi  yCKNaaHEeHHS
npomeHeBoi Tepanii 3MosiKiCHMX HOBOYTBOpPEHb 3 GOKY
LeHTpanbHOi HEPBOBOI CUCTEMM Ha MpuUKnagi KniHiYHoro
BMNagKy nicrnsinpoMeHeBoi Mienonarii.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

MauienTtka C., 1952 p.H, Hapiiwna Ha OGCTEXEHHSA
Ta cTauioHapHOro nikyBaHHS Yy BigAineHHs npomMeHeBol
nartonorii Ta naniaTMBHoi mMeauuMHKM [lepxaBHOi ycTa-
HOBWM «IHCTUTYT MeAu4HOI pagionorii Ta OHKonorii
imeHi C.T1. Mpurop’eBa HauioHanbHOI akagemii MeanyHux
Hayk YkpaiHu» 16.10.2024 p. 3i ckapramn Ha crnabkicTb
Yy HOrax, 3HWKXEeHHS YyTnMBOCTI B HOrax, BigdyTTa 6onto-
ynx cTaryBaHb y M'A3ax Hir. Ckapru Ha cnabkicTb
i OHIMIHHSA B HOrax 3'ABUNUCL Y cepeauHi nunHa 2024 p.
Ta noctynoso nigcunioBanucb. 04.10.2024 p. BuHWKNA
roctpa 3aTpuMMKa cedi, y 3Bsi'3Ky 3 YMM BCTaHOBIEHWI
NOCTINHWI KaTeTep. I3 aHamHe3y BigoMoO, WO B GepesHi
2017 poky nauieHTui BCTaHOBMEHW AiarHo3 — IHinbT-
pyloda kapuumHoMa niBoi rpyaHoi 3anosu  T2NOMO,
gpyra kniHiyHa rpyna. B O6nacHomy uUeHTpi OHKOMorii
BMKOHaHa pagukanbHa MacTeKTOMis NiBoi rpyaHOT 3anosu
3a MageHom, nicns 4oro oTpumyBana ropMoHoTepanito
iHribiTopamn apomatasu (fletpo3on), npodinakTuyHe
BBeAeHHA bGicdocdoHaTiB  (3ormeHapoHOBa  kucrnoTa
4 wr B/B). 3 2019 p. no 2023 pik nepepsa B NiKyBaHHi.
3 TpaBHA 2023 poky no BepeceHb 2024 poky NnpogoBxuna
nikyBaHHS npenapatamu «Jletpogen» 2,5 Mr BHYTPIiLLHLO
Ta 30neHApPOHOBA K1CMNOTa 4 M BHYTPILUHLOBEHHO. B CiyHi
2023 p. ctana BigyyBaTh 6inb y CMUHI, ¥ 3B’A3Ky 3 4uM
rocnitanisoBaHa pfgo O6nacHoOro UEHTPY OHKONOorii.
Mpu npoBeaeHHi MynbTUCNIPanbHOT KOMM'IOTEPHOI TOMO-
rpadii (MCKT) ronoBHOro Mo3ky, opraHis rpygHoi, yepes-
HOI NopoXHWHW Ta manoro Tasa (05.01.2023 p.) y Tini
rpyaHoro xpebusa Th12 BussneHnn ocepenok ocTeoniTuy-
HOI gecTpykuii 168 MM, 3 nokanbHUM MOPYLUEHHAM
KOPTMKanNbHOro Lwapy (MMOBIPHO BTOPWHHOIO reHesy),
Andy3He 3HWKEHHSA EHCMTOMETPUYHOIO NoKasHuka ryb-
YaToi PEYOBUHM KICTOK 3 NIOKanbHOK iMNPECIi€l0 BEPXHLOT
3amMuKatoyoi nnacTuHmn xpebusa L4. OaHux wopo micue-
BOrO peunamBy 3aXBOPIOBAHHA He BusABNEHO. MoBTopHe
obcTexxeHHas MCKT (20.06.2023 p.) BuABUNO natonoriy-
HUIM nepenom Tina Th12 Ha Tni 36inbweHHs o6’emy oce-
penka ocTeoniTUYHOI AecTpykuii Tina Ta gyrm Th12 cnpa-
Ba o 23x18 MM 3 iHTpacniHanbHUM Ta napaBepTe-
BpanbHMMKM KOMNOHEHTaMK (HeraTveBHa auHamika) (puc. 1).

3 24.08. no 04.09. 2023 p. xBopin npoBedeHO
npomeHeBe NikyBaHHA Ha rpyaHui Bigain xpebta (Th12),
11 ceaHciB 3a TPMNOMNbHOK METOAMKOLO:

1) MNone onpomiHeHHsa Th11-L1, poamip nons 7x9,
rmnbuHa 8,0, ocepeankosa gosa 1,35 Ip;

2) MNMone onpomiHeHHs L cnpasa 45°, po3mip nons 6x9,
rmnbuHa 13,0, ocepeakosa go3sa 0,83 p;

3) MNone onpomiHeHHs L 3niBa 45°, po3mip nons 6x9,
rmnbuHa 13,0, ocepeakosa gosa 0,83 Mp.

CymapHa pasoBa gosa 3,01 I'p.

CymapHa ocepegkoBa fosa 33,11 p. wo isoedpek-
TMBHO = 41 'p 3a NOKa3HMKOM Yac-A03a-PpakLioHyBaHHS.

19.08.2024 poky y 3B’A3KY 3 NOSABOO CriabKoCTi B HOrax
XBOPi BUKOHAHO MarHiTHO-pe30HaHCHY Tomorpadgito
(MPT, 3.0T, Ne0830419) xpebta. Ha cepii Tomorpam

Objective — to spread information among the
medical community about the neurological complications
of radiation therapy of malignant neoplasms of the
central nervous system using the example of a clinical
case of post-radiation myelopathy.

MATERIALS AND METHODS

Patient S., born in 1952, underwent examination
and inpatient treatment at the Department of Radiation
Pathology and Palliative Care of the State Organi-
zation «Grigoriev Institute for Medical Radiology and
Oncology of the National Academy of Medical Sciences
of Ukraine» on 16.10.2024. She complained of leg
weakness, decreased leg sensitivity, paresthesia, and
urinary retention. Leg weakness and numbness
appeared in the middle of July 2024 and got more
severe over time. On 04.10.2024, acute urinary reten-
tion occurred, and for this reason, an undwelling urinary
catheter was installed. According to the patient’s medical
history, in March 2017, she was diagnosed with infiltra-
ting carcinoma of the left breast, T2NOMO, clinical group 2.
The patient underwent Madden’s radical mastectomy
of the left breast in Regional Oncology Center, then
she received hormone therapy (Letrozole) and preventive
bisphosphonates (zoledronic acid 4 mg IV). There was
a treatment break from 2019 to 2023. From May 2023
to September 2024, she continued treatment with
«Letroday» 2.5 mg internally and zolendronic acid 4 mg
intravenously. In January 2023, the patient started
feeling back pain, therefore she was hospitalized to
Regional Oncology Center. On 05.01.2023, multispiral
computed tomography (MSCT) of the brain, chest,
abdomen, and pelvic organs was performed. It showed
an area of osteolytic destruction 168 mm in the
Th12 vertebral body with local disruption of the cortical
layer (possibly of secondary genesis), a diffuse decrease
in density of cancellous bone with local impression of
the upper end-plate of the L4 vertebra. No local recur-
rences of the disease were found. The follow-up MSCT
(20.06.2023) detected a pathological fracture of the
Th12 vertebra and an increase in the size of the area of
osteolytic destruction of the Th12 vertebral body and arch
to 23x18 mm on the right side with intraspinal and para-
vertebral components (negative progression) (Fig. 1).

From 24.08 to 04.09.2023, the patient received
3-field radiation treatment to the thoracic section of the
spine (Th12), consisting of 11 sessions:

1) Th11-L1 irradiation field, field size 7x9, depth 8.0,
focal dose 1.35 Gy;

2) Irradiation field L right 45°, field size 6x9, depth
13.0, focal dose 0.83 Gy;

3) Irradiation field L on the left 45°, field size 6x9,
depth 13.0, focal dose 0.83 Gy.

The total single dose is 3.01 Gy.

The total focal dose is 33.11 Gy, which is isoeffec-
tively = 41 Gy according to the time-dose-fractionation
indicator.

On 19.08.2024, the patient underwent magnetic
resonance imaging (MRI, 3.0T, Ne0830419) of the spine
because leg weakness had appeared. The tomographic
images of the thoracic spine showed advanced dystrophic
changes in the intervertebral discs. Structural changes of
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rpygHoro  Bigginy xpebTa Bu3Ha4alTbCA  MOLUMPEHI
anctpodivHi  3MiHM  MixkxpebueBmx auckiB. Bisyanisy-
I0TbCA CTPYKTYPHi 3MiHM MpaBoi NOMOBUHWM TiNa Ta
npaeoi ayrn xpebus Th12 poamipamu 17x30%33 mm
3 HE3HaYHWM 3HWKEHHSIM BUCOTW Tina, 36epexeHoro
TpabeKkynsipHICTIO MaToNoriYHOro ocepenky, rinepiHTeH-
CMBHUM Mp-curHanoMm B T233. Bisyanisyetbcsi Habpsik
CTPYKTYPU CMMHHOrO MO3KY Bi HWXHbOro kpato Th9
0O €EMiKOHYCY i3 HEe3Ha4YyHWM MOTOBLUEHHSIM CMMHHOIO
MO3Ky B CTPYKTypi [ABOX BOFHWLL MOCTKOHTPACTHOrO
nigcuneHHs: Ha pieHi gucka Th10-Th11 poamipamu
17x7x8 MM, ypaxye 3agHi CTOBNW CMMHHOMO MO3KY,
Ta Ha piBHi gucka Th12-L1 cy6ToTanbHO ypaxye
NonepeYHK CrMMHHOTO MO3KY i3 He3Ha4yHUM nepeBa-
KaHHsIM npaBopyd, po3mipamu 12x11x11 mm. Obuasa
BOrHMLLA i3 KiNbLUEnoaiGHUM NiacuneHHaM mMatoTb AeLlo
po3MUTMIA  KOHTYp. OnucaHi BorHua MOXyTb OyTu
30HaMM MOCTNPOMEHEBOro HeKpo3y Ha (POHi Mienonarii
CMWHHOIo MO3KY (BiACTPOYEHMI NoYaToK) (pUc. 2).

the right side of the Th12 vertebral body and arch with
dimensions of 17x30%x33 mm were visible. The vertebral
body height was slightly decreased, trabecularity of the
pathological area was preserved, and hyperintense
MR-signal was presenton T2-weighted images. In addition,
spinal cord edema located between the lower edge of Th9
and the epiconicum with slightly thickened spinal cord
in two areas of post-contrast enhancement was visua-
lized: at the Th10-Th11 vertebral level with dimensions
of 17x7x8 mm affecting posterior columns of the spinal
cord and at the Th12-L1 vertebral level with dimensions
of 12x11x11 mm subtotally affecting the spinal cord, with
right side being slightly more affected than the left one.
Both areas had ring-shaped enhancement and some-
what blurry contour. The described areas can be zones
of post-radiation necrosis with myelopathy of the spinal
cord (delayed beginning). In the Th6 vertebral body, there
was a dorso-basal osteosclerotic area with a diameter of
up to 8 mm with post-contrast enhancement, possibly
of secondary character (Fig. 2).

Puc. 1. MCKT nauieHTku C.: natonoriyHmmn nepenom
Tina Th12 xpebusi BHacnigok ocTeoniTUYHOI AeCTPYKLUii Tina
Ta ayru xpebus
Fig. 1. MSCT of patient S.: pathological fracture of the
Th12 vertebral body caused by the osteolytic destruction
of the Th12 vertebral body and arch

HeBponoriyHui ctatyc npu HagxoaxeHHi Jo Biagi-
NEHHs: CBIAOMICTb He MopyLleHa, YepernHo-Mo3KoBa
iHepBaUis He 3MiHeHa, M’A30Ba cuna i TOHYC BEpPXHiX
KiHLiBOK HEe 3MiHeHi, M’'130Ba cufa B NiBil HO3i 3HMXeHa
[o Tpbox 6aniB, B npaBin — 0o ABox 6anis, M’si30BuiA
TOHYC Yy HOrax 3MiHeHWM 3a nipamigHMM TUMOM, CyXO-
XUNbHI pedprekcn pyk cepeaHboi XXBaBOCTi, CUMETPUYHI,
KOMiHHI Ta axinoBsi BWCOKi, KMOHycW CTOM, NigOLIBEHHI
pedrneKkcn 3HWXKEHi, pPOo3rMHamnbHi He BUKMMKAOTLCS;
3HWXKEHHS YCiX BUAIB YyTnMBOCTI (60NbOBOI, TAKTUMNBHOI,
rmmbokoi) 3a MpoBigHUKOBMM TUMNOM 3 piBHA L2. Crilika
3aTpumMKa cedi (NoCTiiHUIA KaTeTep).

Puc. 2. MPT xpebTa Ta cnMHHOro Mo3ky xsopoi C.

(T1 1a STIR 306paxeHHs1): CTPYKTYPHI 3MiHW NPaBOi NONOBUHM
Tina Ta npasoi gyr1 xpebusi Th12 i3 He3HaYHUM NOTOBLLEHHSAM
CMWHHOIO MO3KY B CTPYKTYPi [IBOX BOTHWLL,
NMOCTKOHTPACTHOrO NiACUINEHHS!

Fig. 2. MRI of the spine and spinal cord of patient S.

(T1 and STIR image): structural changes in the right side
of the Th12 vertebral body and arch. Spinal cord edema
with slightly thickened spinal cord in two areas
of post-contrast enhancement

Neurological status at admission to the hospital:
non-impaired consciousness, craniocerebral innervation
is normal, muscle power and tone of the upper extre-
mities are normal, muscle power in the left leg is
decreased to 3 points, in the right one — to 2 points,
pyramidal decrease in muscle tone in the lower
extremities, moderate tendon reflexes in the arms,
symmetrical, ankle-jerk and Achilles reflexes high,
clonuses of the feet, decreased plantar reflexes, stretch
reflexes are absent; Loss of all types of sensation
(pain, tactile, deep) by conductive type from the L2 level.
Constant urinary retention (indwelling catheter).

[aHi pgopaTkoBMX MeTOAiB AOCHIAXKEHHSA: Y BCIiX No clinically significant deviations from the norm
KNiHiYHMX Ta GioxiMiyHMX aHani3ax kpoBi He BM3HadyeHo were determined in all clinical and biochemical
KNiHIYHO 3HaYyLUMX BigXuneHb Big HOPMMU. blood tests.
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Onkomapkep  CA
00 KapuuHoMW  rpygHoi
(Hopma 0-36,5).

EKTI: putm cuHycosuii, YCC 84 B 1 XBUNWHY.

MpoBeneHe nikyBaHHA: MeTUnnpegHizonoH 1000 mr
B/B kpanernbHo Ne 5, noTiM MeTunnpeaHi3onioH BHYT-
PilHbO 32 Mr WoAeHHO, neHTokendiniH 100 mMr BHYTpiLL-
HboBEHHO KpanenbHo Ne10, 6aknodeH 20 mr/goby,
nperabanid 150 mr/goGy.

OuiHka HeBpONoOriYHOro ctaTycy B AUHaMILi nikyBaH-
Hs1 Ha 10-Ty BOGYy BUsIBUNA NOKPALLEHHS CTaHy NauieHTKu,
3MEHLLUEHHSI BIigYyTTS HanpyXeHHs M’a3iB CTEroH Ta
nuToK, 36inblUeHHs M’si30BOi cunn 3niBa oo 4 6Ganis,
cnpaBa — go 3 6anie, 3HMXeHHs piBHA 60nbOBOI rinec-
Tesii pgo cermeHTtiB L5, ane 3anuwaeTtbcsi NoOBHa
BiACYTHICTb MMOOKOI 4YyTNUBOCTI B HWXKHIX KiHLiBKaXx
3 BMPaXXEHOK CEHCUTUBHOK aTakcieto.

MauieHTka BUNUcaHa ANA noaanbLluoro crnocrepe-
XeHHA 3 aiarHo3oM: Pak niBoi rpyaHoi 3anosu T2NOMO,
Il A ct.,, cTtaH nicna xipypridHoro nikyBaHHs (03.2017 p.),
ropmoHoTepanii (2017-2020 p.p.). Prolong morbi, meTa-
CTaTU4YHEe YpaKeHHsi KICTKOBOI CUCTeMW, NaTonoriyHumn
KomnpeciiHuin nepenom xpebus Th12, ctaH B npoueci
Tepanii  GicdocdoHatamn  (05.2023-09.2024 p.p.),
nicna kypcy AT Ha Th12, COQL 33,11 I'p. (08.2023 p.).
BiocTpoueHa nicnsanpomeHeBa MienonaTia 3 rpyoum
HWKHIM  Mapanape3omMm, naparinecresieto, CoiHKTep-
HUMM NOPYLUEHHSMMU.

3a cTyneHeM [0OKa30BOCTI AOCNIMKEHHS HanexuTb
[0 KaTeropii «onuc oKkpemMmx BUNagkKiey.

15-3  (BncokocneundivHui
3ano3n) — 25,0 Op/mn

PE3YABTATU TA X OBrOBOPEHHS

B npegcrtaBneHomy KniHIMHOMY BMNagKy y XBOpOI(
Ha pak rpygHoi 3ano3u 4yepe3 6 pokiB Bigbynoce npo-
[JOBXEHHS1 XBOPOOM y BUMMAAI METACTAaTUYHOIO YPaXKEHHS
xpebTa, y 3B'A3Ky 3 4YMM OTpumMana Kypc npoMeHeBOil
Tepanii Ha 30Hy 12-ro rpyaHoro xpebus. Yepes 11 mics-
LiB y XBOPOI MiArOCTPO PO3BUMHYNAcs BOTHULLEBA HEBPO-
noriyHa cumnTomaTtuka 3 OOKy CMMHHOrO MO3KY Yy BU-
rnagi NOBHOrO MOMNEPEYHOro ypaxkeHHs i HanbinbLw Bupa-
KEHUMW NOpPYLUEHHAMU 3 BOKY 3a4HiX CTOBMIB y BUMsAi
NOBHOI aHecTesii rmMnbokoi YyTNMBOCTI, WO Bignosigano
BMSIBNEHUM BorHuwam npu MPT obcTtexeHHi (Ha piBHi
aucka Th10-Th11 poamipamu 17x7x8 MM, ypaxye
3a/iHi CTOBMM CNUHHOIO MO3KY, Ta Ha piBHi Ancka Th12-L1
cybToTanbHO ypaxye MOMnepeyHuK CrMHHOMO  MO3KY
i3 HesHa4yHMM nepeBaXaHHA MpaBopyd, po3Mipamu
12x11x11 MM Ta cniBnagano 3 AifsiHKOK OMPOMiIHEHHS.
Lle £o3BONMMAO poO3UiHUTK Ui KNiHIYHI nposiBU sIK Big-
CTpOYeHy nicnanpoMeHeBy Mienonarito. Hesaxatoun
Ha Te, WO ToriepaHTHa A403a OMPOMIHEHHS Ha TKaHUHU
He OGyna nepeBsuLleHa, y XBOpoOi Biabynucs npomeHesi
yCKMagHeHHs 3 60Ky LieHTparnbHOI HEPBOBOI CUCTEMU.

[MpoMeHeBa Tepania MOWKOAXYE CMNUHHUMA MO30K
Mamxke Tak camo, $IK i TONMOBHUMA MO30K, Xo4va BWKO-
PUCTOBYETLCA HE 4acTO 4epes3 BiAHOCHY pigKiCTb nyx-
MIMH CMWHHOTO MO3KY MOPIBHAHO 3 MyXMMHaMK rofloB-
Horo Mo3ky. OgHaK CNMHHWUIA MO30K € KPUTUYHO BaXKINMBUM
OpraHoM pu3uWKy nNpu NMNaHyBaHHi Ta MNpPOBEAEHHI
npomMeHeBoi Tepanii NyxnuH, He noe’a3aHux 3 LIHC,
BKIOYaO4M pak rofioBu Ta Wui Ta napasBepTebpanbHuii
pak [5]. PaHHA BigcTpoyeHa npoMeHeBa Mienonaris
BinOyBaeTbCs nicrs onpoMiHEHHS! LWNAHOMO abo rpyaHoro
Bioginy xpebTa, HandacTiwe nicns npoMeHeBoi Tepanii

Tumor marker of breast (CA15-3) — 25.0 U/mL
(normal range: 0-36.5).
ECG: sinus rhythm, heart rate 84 BPM.

Performed treatment: methyprednisolone 1000 mg
IV infusion Ne5, then methyprednisolone 32 mg orally
daily, pentoxifylline 100 mg IV infusion Ne10, baclofen
20 mg/day, pregabalin 150 mg/day.

Assessment of the neurological status over the treat-
ment course showed improvement in the condition of
the patient on day 10: decreased tension in hip and
gastrocnemius muscles, increased muscle power on
the left side to 4 points, on the right side to 3 points,
decreased level of pain hypesthesia up to the L5 seg-
ments. However, there remains a complete absence
of deep sensation in the lower extremities with sen-
sory ataxia.

The patient was discharged from the hospital for
further follow-up with the following diagnosis: breast
cancer T2NOMO, stage Il A, condition after surgery
(03.2017), hormone therapy (2017-2020). Prolong morbi,
metastatic lesion of the skeletal system, pathological
compression fracture of the Th12 vertebra, condition
in the process of therapy with bisphosphonates
(05.2023-09.2024), after DGT to the Th12, total radiation
dose of 33,11 Gy (08.2023). Delayed post-radiation
myelopathy with severe lower paraparesis, parahypes-
thesia, and sphincter impairments.

According to the degree of evidence, the study
belongs to the category «description of individual cases».

RESULTS AND DISCUSSION

In this clinical case, the patient had breast cancer,
which progressed 6 years after the diagnosis and
treatment in the form of a metastatic lesion of the spine,
therefore she received a course of radiation therapy
to the area of the 12th thoracic vertebra. After 11 months,
she developed subacute focal neurological symptoms
of the spinal cord issues in the form of a complete trans-
verse lesion and the most pronounced abnormalities of
the posterior columns in the form of complete anesthesia
of deep sensitivity, which corresponded to the foci
detected during the MRI examination (at the level of the
Th10-Th11 disc with dimensions of 17x7x8 mm affecting
posterior columns of the spinal cord and at the level
of Th12-L1 disc with dimensions of 12x11x11 mm sub-
totally affecting the spinal cord, with right side being
slightly more affected than the left one) and coincided
with the area of irradiation. This made it possible to
consider these clinical manifestations as delayed post-
radiation myelopathy. Despite the fact that the tolerable
radiation dose to the tissues was not exceeded, the
patient experienced radiation complications from the
central nervous system.

Radiation therapy damages the spinal cord in much
the same way as with the brain, although it is less
common due to the relative rarity of spinal cord tumors
compared with brain tumors. Nevertheless, the spinal
cord is a critically important organ at risk in the planning
and delivery of radiation therapy for non-CNS tumors,
including head and neck and paravertebral cancers.
Early-delayed radiation myelopathy usually follows
radiation to the cervical or thoracic cord, most commonly
after mantle radiation therapy for Hodgkin’s disease
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xBopobu XomkkiHa B wmiHOMY Biaaini. KniHivni cumn-
TOMW BKNtOYaloTb heHoMeH JlepmiTTa, NMOBIPHO BUKNK-
KaHUA TPaH3UTOPHOK AeMieniHizauielo B 3agHiX CTOB-
nax BHacnigok BTOPWHHOI BTpaTK onirogeHapornianbHUx
knitmH. TlisHa  BigcTpoyeHa npomeHeBa Mienonaris
BUHMKae 4vepes 1-10 pokiB nicnsa npomeHeBoi Tepanii,
i, 9K i y BMNagKy HEMPOTOKCUYHOCTI MO3KY, chakTopu
PU3KKY BKMOYAKOTb NiTHIN BiK, 3aranbHy 403y ONPOMIHEHHSA
(noHag 60 TIp), Buwy [03y Ha dpakuito Ta ob'em
onpoMiHeHoi ginsHkn. [Mi3Ha BigcTpodYeHa npomeHeBa
Mienonartis NposIBNSETbCA MOEAHAHHSAM MOBINbLHO NpO-
rPecyo4oro CEHCOMOTOPHOTO AediLunTy, CUHAPOMY Nomno-
BMHHOrO ypaxeHHs (BpoyH—Cekapa) 3 ypaXeHHsiM
CEYOBOro Mixypa, Lo 3peLuTor Npu3BoAUTL OO0 napana-
pesy abo TeTpanapesy. MPT-306paxeHHs cnoyaTky
Moe ByTV HopManbHUM, ane 3a3Bu4al cnocTepiraeTbCcs
Habpsik CMWMHHONO MO3KY Ta MOCWUMEHHS1 HaKOMUYEeHHS
ragonidito. 3rodoM BUHMKAE aTpodpisi CMMHHOIO MO3KY
3 PO3BUTKOM KiCTO3HOI MOPOXHWMHW. [liarHo3 BCTaHOB-
METBLCS, AKLWO 3MiHa curHany 3 60Ky CMMHHOIMO MO3KY
3HaxXoAMUTbCs B pajiauilHO ONPOMIHEHIN 30HI Ta BUKIHO-
YEHO BCi iHLWIi NOTEHLiNHI NpuynHKM Mienonartii. MpupoaHui
nepebir 3MIHIOETLCA: B OOHMX XBOPUX CUMMTOMWU CTa-
GinisytoTbecs, B iHWWX BigOyBaeTbCcs MporpecyBaHHs
HeBpornoriyHoro aediunTty. HeponatonorivHi 3MmiHW BKItO-
YaloTb AeMieniHizauilo, BOrHWLWEBUN HEKpo3 i BTpaTy
aKCOHIB pa3oM i3 hibpMHOILHNUM HEKPO3OM CTiHOK CyaWH,
nepuBackynsipHum  ¢ibpo3om Ta iHOAi  BacKyniToMm.
MOXNUBUM MEXaHI3MOM MOLUKOMKEHHS € YpaKEHHS
CYOVHHUX eHpoTenianbHUX KMiTWUH, a TakoX rrnianbHuX
KNiTUH. ICHYIOTb TakoX JlOKanbHO-perioHanbHi BigMiH-
HOCTi B pafiovyTnMBOCTi CMMHHOIO MO3KY — OMPOMIHEHHSA
LeHTpanbHOI cipoi pe4yoBuMHM abo AoBrux wwnsxis Ginoi
pe4yoBUHN. Pi3HMUS NOACHIETLCA HAK  BiAMIHHOCTSMMW
y Backynsipusadii, po3nogini nonepeaHukie onirogeHapo-
uuTiB, TaK i QYHKUIOHANbHUMK BIOMIHHOCTAMU MiX
perioHamu (TpakTu 6inoi pevyoBUHWM MNPOTM TiN KMITUH
cipoi peyoBuHM) [6, 7].

OnNpOMiHEHHSA HEPBOBOI CUCTEMW BUKIIMKAE CeEPIt0
TMMYaCOBMX YLIKOMKEHb HOPManbHOI TKAHWHW Ta NoB’s-
3aHMX 3 HEW KPOBOHOCHUX CYAWH, WO MpU3BOAUTL
[0 TMMYacoBux Ta/abo MOCTiMHUX 3MiH. HelloaasHin
nporpec y pyHaaMeHTaneHUX i KNiHiYHUX AOCRIMKEHHSIX
OEMOHCTPYE, WO HEBPOOTiYHi YCKNagHEHHs NpoOMeHe-
BOI Tepanii onocepegKkoBYHOTbCA KIITUHHUMW  YLUIKOA-
KEHHSIMU Ta 0COBNMMBOCTAMM AEAKMX TUMIB KNiTUH. TOuHI
MexaHi3mu, BignoBiganbHi 3a pagiauiiHy TOKCUYHICTb
ONs1 HEPBOBOT CUCTEMU, A0 KiHUSA HE BUBYEHI. SHMXKEHHS
HENPOKOTHITUBHMX BNacTUBOCTEN, CMPUYMHEHE OMPOMiI-
HEHHsIM MOXe ByTu NOB’I3aHO 3 TUM, LLO pajiauis 3HKye
HeViporeHe3 Yy rinokamni, NpuM4YoMy AOKMiHIYHI Moaeni
nokasylTb BUCHaXXEHHS HEMPOHHMX KNiTUH-Nonepea-
HUKiB, WO BiAOYBaeTbCA MiA Yac 4YWUCNEHHMX Modinis
KNiTUH. 3MiHM KNITUHHOrO MIKPOOTOYEHHSI TAKOX € OCHOB-
HUM (PaKTOPOM Y BU3HAYEHHI KNITUHHOI 4acTKy Ta 3HU-
XeHHi HenporeHesy. OKUCHIOBarbHUI CTPEC, BUKMMKaHWUIA
pagiauieto, Npu3BoAMTbL OO0 MOCUIEHHST Npo3ananbHUX
WNaxiB i 30iMNblUEHHS KiNbKOCTI akTMBOBAHOI Mikpormii,
siKa Aie siK NOTYXHi iHriGiTopu HelporeHedy. ONpoMiHEHHSI
TaKOX MOXe CMpOBOKYBaTW 3armbenb eHpoTenianbHUX
KMNiTWUH, CNPUYMHSIIOYN YTBOPEHHSI TPOMOIB Ta 3aKymnopKy
ApibHMx cyauH. Kpim TOro, npuckopeHHsi ateporeHesy
i MikpoaHrionartisi micns onNPOMiHEHHS MOXYTb NPU3BECTU
00 cyanHHOT HegocTaTHOCTI Ta iHdapkTie y LIHC [ 8—10].

within the cervical cord. The clinical symptoms include
Lhermitte’s phenomenon, presumably caused by
transient demyelination in the posterior columns,
secondary to oligodendroglial cell loss. Late-delayed
radiation myelopathy occurs 1 to 10 years after exposure
to radiation therapy and, as with brain neurotoxicity,
risk factors include older age, total radiation dose
(above 60 Gy), higher dose per fraction, and the volume
of cord irradiated. Late-delayed radiation myelopathy
presents with a combination of slowly progressive
sensorimotor deficits, a hemicord (Brown—Sequard)
syndrome, with bladder involvement eventually leading
to paraparesis or tetraparesis. MR imaging may be
initially normal but the cord usually becomes swollen
and, in about half of cases, there is gadolinium enhan-
cement. Eventually, spinal cord atrophy occur with the
development of a cystic cavity. The diagnosis can be
made only if the cord signal change lies within the
radiation-exposed area and if having excluded all other
potential causes of myelopathy. The natural history
varies — in some patients, the symptoms stabilize, in
others, they progress to a complete deficit. Neuropatho-
logical findings include demyelination, focal necrosis
and axonal loss, together with fibrinoid necrosis of the
vessel walls, perivascular fibrosis and sometimes
vasculitis. They may be caused by the damage to the
vascular endothelial and glial cells may. There are also
some local-regional differences in radiosensitivity of the
spinal cord — irradiation of central gray matter or long
tracts of white matter. It can be explained by differen-
ces in vascularizarion, oligodendrocyte progenitor cell
distribution, as well as by functional differences between
the regions (tracts of white matter versus cell bodies
of gray matter) [6, 7].

Irradiation of the nervous system results in a series
of temporary injuries of the normal tissue and blood
vessels that are related to them, leading to temporary
and/or permanent changes. Recent progress in funda-
mental and clinical research demonstrates that neuro-
logical complications of radiation therapy are mediated
by cellular damage and specific features of a range
of cell types. Accurate mechanisms that are respon-
sible for radiation neurotoxicity have not been completely
studied yet. Radiation-related decrease in neurocognitive
abilities may be explained by the fact that radiation
reduces neurogenesis in hippocampus, and preclinical
models show attenuation of progenitor neuron cells,
which occurs during numerous cell divisions. Changes
in cellular microenvironment are also the main factor in
determining cellular fate and reduction of neurogenesis.
Radiation-induced oxidation stress leads to enhance-
ment of pro-inflammatory pathways and an increase
in the number of activated microglia, which act as
powerful inhibitors of neurogenesis. Irradiation may
also lead to death of endothelial cells, causing
formation of thrombi and occlusion of small vessels.
In addition, accelerated atherogenesis and micro-
angiopathy after radiation might result in circulatory
insufficiency and infarcts in the CNS [8-10].
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MepcnekTMBU NOAAABLUMX AOCAIAXEHb

LocnimkeHHs MONEKyNsipHUX MeXaHi3MiB i KMiHIYHUX MNposiBiB
HEBPOIONiYHOI  TOKCUYHOCTI,  CMPUYMHEHOI  OMPOMIHEHHSM,
€ BaXIMBMM Ans po3pobkum HOBMX NIOXOAIB [0 3HWXKEHHS
4YacToOTM Ta TSKKOCTI HEBPOMOFiYHMX YCKNagHeHb, MOB’si3aHUX
i3 Takum nikyBaHHsIM. [lepcnekTMBHMM MoOXe OyTu 3actocy-
BaHHS Me3eHXiManbHWX CTOBOYpOBUX KNiTUH Ans 3anobiraHHs
nobiyHMM edpekTam NPOMeHeBOi Tepanii Npu fikyBaHHi OHKO-
NorivyHMX 3axXBOploBaHb. PedynbTaTy ekcnepumeHTanbHUx gocnia-
XeHb € Garatoobiusitounmmn Ans X KniHIYHOro BMKOPUCTAHHS
npu HEBPOMOTYHNX YCKIMagHEHHsIX NpoMeHeBoi Tepanii [11].

KoHdAIKT iHTEepecis

ABTOpPW 3asiBMAOTb MPO BIACYTHICTb KOHNIKTY iHTepeciB Ta
BracHoi (hiHaHCOBOI 3aLikaBNeHOCTi B NiAroTyBaHHi AaHOi CTaTTi

IHdbopmaLis Npo hiHAOHCYBAHHS

diHaHcyBaHHs BuaaTkamu [Jep>xaBHoro bromkeTy YkpaiHu.

CONCLUSIONS

Post-radiation myelopathy is a fairly rare but severe
complication of the central nervous system with an unpre-
dictable course. Treatment for radiation myelopathy
may include steroids, pentoxifylline, and hyperbaric
oxygenation, but unfortunately, evidence of the effective-
ness of these treatment methods to eliminate the
consequences of radiation damage is not high.
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Prospects for further research

The study of molecular mechanisms and clinical manifestations
of radiation-induced neurological toxicity is essential for
developing new approaches to reduce the frequency and sever-
ity of neurological complications associated with this treatment.
The use of mesenchymal stem cells may be an attractive
option to prevent side effects of radiation therapy in the treat-
ment of oncological diseases. The results of experimental
studies are promising for their clinical use in neurological com-
plications of radiotherapy [11].

Conflict of interest

The authors declare no conflict of interest and financial interest.

Funding information

Financed by the state budget of Ukraine

Bunagok i3 npakTukun

150

A case from practice


https://doi.org/10.1007/s11910-020-01051-5
https://doi.org/10.1186/s12885-024-12560-8
https://doi.org/10.1136/pn-2022-003343
https://doi.org/10.3389/fonc.2021.593449
https://doi.org/10.3857/roj.2020.00213
https://doi.org/10.1016/j.ijrobp.2007.11.075
https://doi.org/10.1007/s10072-022-05944-w
https://doi.org/10.1016/j.ncl.2018.04.012
https://doi.org/10.1093/med/9780197512166.003.0108
https://doi.org/10.1093/med/9780197512166.003.0108
https://doi.org/10.1016/j.esmoop.2022.100424
https://doi.org/10.3389/fncel.2019.00204
https://doi.org/10.1007/s11910-020-01051-5
https://doi.org/10.1186/s12885-024-12560-8
https://doi.org/10.1136/pn-2022-003343
https://doi.org/10.3389/fonc.2021.593449
https://doi.org/10.3857/roj.2020.00213
https://doi.org/10.1016/j.ijrobp.2007.11.075
https://doi.org/10.1007/s10072-022-05944-w
https://doi.org/10.1016/j.ncl.2018.04.012
https://doi.org/10.1016/j.ncl.2018.04.012
https://doi.org/10.1093/med/9780197512166.003.0108
https://doi.org/10.1093/med/9780197512166.003.0108
https://doi.org/10.1016/j.esmoop.2022.100424
https://doi.org/10.3389/fncel.2019.00204

YKpaiHCbKWI pagionoriyHnin Ta OHKoNorivHWI >xypHan. 2025. T. 33. Ne 1. C. 143—-151
Ukrainian journal of radiology and oncology. 2025;33(1):143—151

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

BIAOMOCTI NMPO ABTOPIB

Oy6eHko Onbra €BreHiiBHa — OOKTOP MeAWYHMX Hayk,
npodecop, CTapLUnii HayKoBWIA CNiBpOBITHMK BigAineHHs npome-
HeBOI maTonorii Ta NaniaTMBHOI MeauLUMHY [lep)XaBHOI yCTaHOBM
«lHCcTUTYT MeguyHoi pagionorii Ta oHkonorii im. C.T1. purop’eBa
HauioHanbHOT akagemii MeanyHuMx Hayk YkpaiHuy; npodecop
Kacdbegpu HeBpomorii Ta AWUTAYOi HeBponorii  XapKiBCbKOro
HauioHanbHOro  MeauMyHoro  yHiBepcuteTy  MiHicTepctBa
OXOPOHW 300poB’sA Ykpainu; npocn. Haykw, 6ya. 4, m. Xapkis,
Ykpaina, 61022;

e-mail: olgadubenko05@gmail.com

Ten.: (050) 660-14-42

BHecok aemopa: iHhopmauilHul rnowyk ma aHasis
Haykosux nybnikauiti 3a memoro crmammi, KOHCyibmau,isi
nauieHmKu, HarnucaHHs nimepamypHoi YaCmuHu.

Kyniniu FanuHa BacuniBHa — kaHOuaaT MeQUYHUX Hayk,
3aBigyBayka BigAineHHs NpoMeHeBoi naTonorii Ta naniatTuBHOI
MeauUMHN, CTapLliMii HayKoBuUi cniBpobiTHWK [depxaBHoi ycTa-
HOBW «IHCTUTYT Meaun4Hoi pagionorii Ta oHkonorii im. C.I1. pu-
rop’eBa HauioHanbHOI akagemii MeaWyHUX HayK YKpaiHu»;
Byn. puropist CkoBopoau, 6ya. 82, m. Xapkis, YkpaiHa, 61024;

e-mail: kulinich.galina@gmail.com

Mo6.: +38 (067) 799-08-36

BHecok aemopa: HarucaHHs KIiHIYHOI 4YacmuHu,
pedazysaHHs meKcmy, 3a2aribHe KepysaHHS MPOEKMOM.

KynbuyaeBa TetsiHa BikTopiBHa — nikap OHKONoOr BiaaineHHs
KNiHiYHOT OHkonorii Ta rematonorii [epxaBHOi yCTaHOBM
«lHCcTUTYT MeguyHoi pagionorii Ta oHkonorii im. C.T1. purop’esa
HaujioHanbHOT akagemii MegnyHux Hayk YkpaiHuy, Byn. [puropis
CkoBopoau, 6ya. 82, m. XapkiB, YkpaiHa, 61024;

e-mail: tanyatanya1175@gmail.com

mo6.: +38 (067) 950-92-03

BHecok aemopa: Kypauis nauieHmku i@ 4ac
crieuianbHO20 NiKysaHHs, 36ip, onpauytoeaHHs1 ma aHasi3
iHbopmauii, subip ma HadaHHs pomomamepiariis.

MockaneHko MapuHa BonogumwupiBHa — nikap-pagionor
Big4iNeHHs nNpoMeHeBOi naTtoforii Ta naniatTMBHOI MeaUMUMHW
[epxaBHOi ycTaHOBM «IHCTUTYT Meaw4HOI pagionorii Ta OHKO-
norii im. C.IN. Tpurop’eBa HauioHanbHOi akagemii MeanyHuX
Hayk YkpaiHuy; Byn. [puropia CkoBopoau, 6yg. 82, m. Xapkis,
Ykpaina, 61024;

e-mail: moskalenkomarina67@gmail.com

mo6.: +38 (093) 015-12-70

BHecok aemopa: obcmexeHHs1 ma NiKyeaHHs X80poi,
HanucaHHs mekcmy cmammi.

INFORMATION ABOUT AUTHORS

Dubenko Olha Yevheniivha - Doctor of Medical
Sciences, Professor, Senior Researcher of the Department
of Radiation Pathology and Palliative Care of the State
Organization «Grigoriev Institute for Medical Radiology and
Oncology of the National Academy of Medical Sciences of
Ukraine»; Professor of Department of Neurology and Child
Neurology of the Kharkiv National Medical University of the
Ministry of Health of Ukraine; 4 Nauky Ave., Kharkiv,
Ukraine, 61022;

e-mail: olgadubenko05@gmail.com

tel.: +38 (050) 660-14-42

Author’s contribution: information search and analysis
of scientific publications on the topic of the article,
consultation of the patient, writing the literature part.

Kulinich Halyna Vasylivna — Candidate of Medical Sciences,
Head of Department of Radiation Pathology and Palliative Care,
Senior Researcher of the State Organization «Grigoriev Institute
for Medical Radiology and Oncology of the National Academy
of Medical Sciences of Ukraine»; 82 Hryhoriia Skovorody Str.,
Kharkiv, Ukraine, 61024;

e-mail: kulinich.galina@gmail.com

tel.: +38 (067) 799-08-36

Author’s contribution: writing the clinical part, text
editing, general management of the project.

Kulchaeva Tetiana Viktorivna — Oncologist of Depart-
ment of the Clinical Oncology and Hematology of the State
Organization «Grigoriev Institute for Medical Radiology and
Oncology of the National Academy of Medical Sciences of
Ukraine»; 82 Hryhoriia Skovorody Str., Kharkiv, Ukraine, 61024;

e-mail: tanyatanya1175@gmail.com

tel.: +38 (067) 950-92-03

Author’s contribution: follow-up of the patient during
the special treatment, collection, processing, and
analysis of information, selection and provision of
photographic materials.

Moskalenko Maryna Volodymyrivha — Radiologist of
Department of the Radiation Pathology and Palliative Care
of the State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy of Medical
Sciences of Ukraine»; 82 Hryhoriia Skovorody Str., Kharkiv,
Ukraine, 61024;

e-mail: moskalenkomarina67@gmail.com

tel.: +38 (093) 015-12-70

Author’s contribution: examination and treatment
of the patient, writing the article.

Pykonuc Haginwos OTpumaHo nicnsi peLeH3yBaHHA MpuiHaTO fo ApyKy Ony6nikoBaHo
Manuscript was received Received after review Accepted for printing Published
08.11.2024 28.12.2024 28.03.2025 31.03.2025
Bunagok i3 npakTuku 151 A case from practice


mailto:olgadubenko05@gmail.com
mailto:kulinich.galina@gmail.com
mailto:tanyatanya1175@gmail.com
mailto:moskalenkomarina67@gmail.com
mailto:olgadubenko05@gmail.com
mailto:kulinich.galina@gmail.com
mailto:tanyatanya1175@gmail.com
mailto:moskalenkomarina67@gmail.com

