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IMI3HA IPOMEHEBA TOKCUYHICTbD ITICJIA PAIIUKAJIbHOI
PAJIIOTEPAIIIT PAKY T'EHITAJII

MpomeHeBa Tepania 3M10AKICHUX NYXAUH XiHOYOT cTaTeBOi chepu, HaBiTb 3 BUKOPUCTAHHAM MOXIMBOCTEN Cy4YaCHOT
pafioTepaneBTUYHOT anapatypu i [O3MMETPUYHOrO MAAHYBAHHA, NPU3BOAUTbL [O PO3BUTKY MiCLEBUX NPOMEHEBMX
3MiH. [pu ix nikyBaHHi BUKOPUCTOBYETLCA Nifxih, WO BKIOYAE METOLM 3arasbHoro i micuesoro Bnausy. OpgHuUM i3
NepCneKTUBHUX HANPAMKiB BU3HAETHCA CTBOPEHHA ONMTUMaNbHUX KOMOiHALi MeanKamMeHTO3HUX 3acobiB (y dopmi
Mas3el, renis, aepo3oiB, Cyno3nTOPiiB TOWO), WO YNHATb NiKyBaNbHY Ail0 HAa 3ananbHUil npouec.
Y cTatTi BigoOpaxeHi KNiHiYHWMIA nepebir i eTanHicTb BUHWUKHEHHS Mi3HiX NPOMEHEBUX peakuiil WKipu, can3oBoi
MiXBU/WUIAKKM MATKK, CEYOBOTO MiXypa Ta KMLWEYHUKA, @ TAKOXK 0COONMBOCTI ix NikyBaHHA. [peacTaBneHi gaHi nitepa-
TYPU Ta BIACHI NMPAKTUYHi HanpaloBaHHS WOAO NiKyBaHHA NPOMeEHeBUX YCKNaAHeHb. [pu omsaai gocnigxKyBaHoi Te-
MU MOXXHA AiATU BUCHOBKY, LLO OCHOBHOIO MPUYMHOIO PO3BUTKY MiCLLEBUX NPOMEHEBUX YIWKOMKEHb € MOXMOKM y nna-
HyBaHHi Ta NPOBeAEHHT NpoOMeHeBOi Tepanii, KON 3aCTOCOBYIOTLCSA BUCOKI NOMIMHEHT 403K, AIKI NEPEBULLYIOTb ToNe-
PaHTHICTb 3[0POBUX TKaHWH. PUUYMHOIO MOXKHA BBAXaTW i HeLOBPaxyBaHHsA [O30BOTO PO3MOAINY iOHi3ylUMX BU-
MPOMiHIOBaHb Y TKAHUHAX, HASABHICTb Y MALiEHTIB CYNYTHiX 3aXBOPIOBAHb i HEOOLHKY BigfaneHnx HacnigKiB BNIMBY
papaiauii.
KniouoBi cnoa: iHoui cTaTeBi oOpraHu, NPOMEHEBi YIWKOLKEHHSA, pafioAepMaTuT, pagioenitTeniit, npoMeHeBUI pek-
TWUT, NPOMEHEBUN LIUCTUT.
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LATE RADIATION TOXICITY AFTER RADICAL RADIOTHERAPY FOR
GENITAL CANCER

Radiation therapy for malignant tumors of the female genital area, even with the use of modern radiotherapy equip-
ment and dosimetric planning, causes the development of local radiation changes. An approach involving methods
of general and local exposure is used in their treatment. One of the most promising directions is the creation of opti-
mal combinations of medicines (in the form of ointments, gels, aerosols, suppositories, etc.), which have a therapeu-
tic effect on the inflammatory process. The article reflects the clinical course and stage of occurrence of late radi-
ation reactions of the skin, vaginal/cervix mucosa, bladder, and intestines, as well as the features of their treatment.
Literary data and own practical experience in the treatment of radiation complications are presented. When
reviewing the topic under study, it could be concluded that the leading cause of the development of local radiation
damage is the errors in the planning and implementation of radiation therapy, when high absorbed doses that
exceed the tolerance of healthy tissues are used. Another reason for this is the poor accounting for dose distribu-
tion of ionizing radiation in tissues, the presence of concomitant diseases in patients, and the underestimation of
the long-term effects of radiation.
Key words: female genital organs, radiation damage, radiodermatitis, radioepitheliitis, radiation rectitis, radiation
cystitis.
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REVIEWS

ycyqaCHiP”I oHkoJiorii mpomeHeBa Teparist (IIT) €
MNPOBIIHMM METOAOM JIiKyBaHHSI ©araTtbox JIOKasi-
3alliil 37I0IKICHOTO MPOLIECY, 1110 00OYMOBJIEHO IIPOrpecoM
y pamioTepamneBTUUHil TexHilli Ta MeTOAMKax pamioTe-
pariii, HOBUMU HAyKOBMMM JaHUMU €KCITIEPUMEHTAIbHOI i
KJIiHIYHOI pafiobioiorii Mpo MexaHi3MU TPOMEHEBOIO
NOIIKOJXEHHS KJIITUHU Ta 0i0J0ril NyXJIMHHOTO POC-
Ty [1]. HaHi nitepatypu cBiguaTh Mpo Te, 110 HE MEHIIE
75,0 % BCiX OHKOJIOTIYHUX XBOPUX OTPUMYIOTh IIPOMEHE-
BY Teparlilo B pi3HUX ii BUIaX — paauKalbHOMY, MajliaTUB-
HOMy abo am’roBaHTHOMY [2]. IlpomeHeBa Teparisg —
HeBiI’€MHUII KOMITOHEHT JIiIKyBaHHSI MyXJIMH >KiHOYOL
penpoAayKTUBHOI CUCTEMMU BCix Jokamizauiii. Lleit kommo-
HEHT BXOIUTH 10 Iporpamu Teparii moxaz 70,0 % xBopux
Ha TIHEKOJIOTIYHUM pak i 3a0e3Ieuye MinBUILECHHS 3arajib-
Hoi epekTBHOCTI TiKyBaHHs Ha 30,0—50,0 % [3].

CyyvacHi 3aBIaHHSI TIPOMEHEBOI Teparlii OHKOJIOTYHUX
3aXBOPIOBAHb OPraHiB XXiHOYOI pelpOayKTUBHOI CHUCTE-
MU — OIITUMI3allis MporpaM aja’FoBaHTHOTIO i paauKasb-
HOTO TIPOMEHEBOIO JIiKyBaHHS Ha OCHOBIi iHIMBigyallb-
Horo 3D-miaHyBaHHSI TapaMeTpiB OMPOMiIHEHHS i3 3a-
Oe3MeueHHsIM BiATBOPIOBAHOCTI JIIKYBaHHS Bin ¢pakilii
o pakiii; iHguBigyasizalis oOCITiB OIPOMiIHEHHS 3 iX
MOXJIMBUM PO3LIMPEHHSIM, €CKajlalli€lo CyMapHUX 103 i
YKPYITHEHHSIM (hbpakiliOHyBaHHS; iCTOTHE MiABUILEHHS
OpeLUU3iiHOCTI ONTPOMiHEeHHSI; Oe3MeYHe MOETHAHHSI OIl-
pOMiHEHHS 3 MommdikaTopaMy ITyXJIWHHOI BiIITOBifIi
pi3HOI MPUPOAU Ta MeXaHi3My [ii (LIUTOCTAaTUKU, MET-
POHIiIa30J1, aHAJIBIETUKHN ) TIPU COTiITAPHOMY Ta KOMOiHO-
BaHOMY iX 3acTOCyBaHHi [4, 5].

TexHiuHe BOOCKOHAJIEHHSI OCTAHHIX IECSITWIITh 103BO-
JIWJI0 HAOJM3UTUCS 0 BUPILIEHHS LIMX 3aBIaHb 3aBASKU
nepexody Bil KOHBEHLIMHOI raMma-Teparii 40 METOAUK
KOH(pOpPMHOro omnpoMiHeHHs1. B pesynbraTi po3BUTKY
pazioTepaneBTUYHOI TeXHIKU, BIIPOBAIXKEHHSI B IIPAKTUKY
Cy4aCcHMX METO/IiB ITIPOMEHEeBOI Tepartii — 3D-T1aHyBaHHS,
IMRT (intensity-modulated radiation therapy — npomeHe-
Ba Teparllisl, MOAyJboBaHa 3a iHTeHCHBHicTIO), IGRT
(image-guided radiation therapy — mpomeHeBa Teparrist 3
BizyanbHUM KoHTposieM), VMAT (volumetric modulated
arc therapy — potauiiiHe 00’€MHO-MOIYJIbOBaHE OIl-
poMiHeHHS) [4, 6] — i peanizalil fOCSITHEHb pagio6ionorii y
BUIJISIAT HETPAOULIMHUX PEeXUMIB (pakiLioHyBaHHS [7]
BIAETHCS TOCSITTA KOH(POPMHOCTI OITPOMiHEHHSI OCEPEIIKY,
OJHAK YHUKHYTHM IPOMEHEBUX peaklliii He BMIAETHCS
MoxJMBUM. Lle MmoB’si3aHO 3 TMM, 1O 3A0POBi TKAHWHU
HAaBKOJIO MyXJIMHU a00 11 JloXXKa HEMMHYyYe TTOTpaIlisiioTh B
30HY [Iii iOHiI3yI0UOTr0 BUMTPOMiHIOBAHHSI.

Takum yMHOM, MpPOMeHeBa Teparlisl 3MOSIKICHUX MTyXJIMH
MaJIOro Ta3a HaBiTh 3 BUKOPUCTAHHSIM Cy4aCHMX MOXKIIH-
BOCTEl pajioTepareBTUYHOIL araparypu i J03MMETPUUHO-

n modern oncology, radiation therapy (RT) is a

leading method of treatment for many localiza-
tions of the malignant process due to advances in
both radiotherapy equipment and radiotherapy
techniques, new scientific data of experimental and
clinical radiobiology on mechanisms of radiation
damage to the cell and biology of tumor growth [1].
Literary data indicate that at least 75.0 % of all can-
cer patients receive radiation therapy in its various
types — radical, palliative, or adjuvant [2]. Radiation
therapy is an integral component of the treatment of
tumors of the female reproductive system of all
localizations. This component is included in the
treatment program of more than 70.0 % of gyneco-
logic cancer patients and provides an overall treat-
ment efficiency improvement of 30.0—50.0 % [3].

Modern tasks of radiation therapy for oncologi-
cal diseases of the female reproductive system
organs are the optimization of adjuvant and radical
radiation treatment programs based on the indivi-
dual 3D-planning of irradiation parameters with
ensuring reproducibility of treatment from fraction
to fraction; the individualization of irradiation
volumes with their possible expansion, escalation
of total doses and fractionation extension; a signif-
icant increase in the precision of irradiation; a safe
combination of irradiation with tumor response
modifiers of diverse nature and mechanism of
action (cytostatics, metronidazole, analgesics) in
the solitary and combined application [4, 5].

The technical improvements of the last decades
have made it possible to draw nearer to solving
these problems by moving from conventional
gamma-therapy to conformal radiation tech-
niques. As a result of the development of radio-
therapy equipment, the implementation of
modern methods of radiation therapy — 3D-plan-
ning, IMRT (intensity-modulated radiation
therapy), IGRT (image-guided radiation thera-
py), VMAT (volumetric modulated arc therapy)
[4, 6] — and the realization of radiobiology
achievements in the form of unconventional
fractionation modes [7] it is feasible to achieve
the conformity of tumor cell irradiation, but it is
impossible to avoid radiation reactions. This is
because healthy tissues around the tumor or its
bed inevitably fall into the area of ionizing radi-
ation.

Thus, radiation therapy for malignant tumors of
the pelvis, even with the use of modern capabilities
of radiotherapy equipment and dosimetric plan-
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TO TUIaHYBaHHSI TIPU3BOAWTL 0 PO3BUTKY IMPOMEHEBMX
3MiH 3 O0KY CJIM30BOi 000JI0HKM MPSIMOI KUIIIKK, CEYOBOTO
mixypa ta mixsu y 20,0—80,0 % nauienrox [8]. Llupokwuii
Jliara3oH 3a3HauYeHUX MOKa3HUKIB MOXke OyTH OOyMOBJIE-
HUIi IK BUKOPUCTaHHSM Pi3HUX Kiacuikalliii TpoMeHe-
BUX YIIKOMIKCHb, TaK i HE 3aBXIW TOYHUM BXKMBaHHSIM
tepmiHiB [9, 10]. Illo cToCyeThCST TEpMiHOJIOTII MicLIEBIX
MPOMEHEBUX 3MiH, TO B KJTiHIYHil MTPaKTULi BAKOPUCTOBY-
IOTh ITOHSITTS «IIPOMEHEBI peaKllii» Ta «[IPOMEHEBI YIIIKO/-
KeHHsT». [IpoMeHeBUMH peakilisiMA MPUITHITO Ha3MBaTU
3MiHH, Ki CAMOCTIHO TIPOXOIATH (BITPOIOBXK 2—4 TIIK-
HiB), TOIi K MPOMEHEBI YIIKOMKEHHS BHMAaraloTh CIie-
1iaJIbHOT'0, YaCcTO TPUBAJIOTO, JiKyBaHHs. [TOIIKOMKeHHST,
a0o0 YCKJIAAHEHHSI, B CBOIO UEPry, MOAUISIOTHCS Ha paHHi Ta
mi3Hi. Y 3apyOiKHili JliTepaTypi MOXHA 3yCTPiTU TEPMiHU
«TOCTpa TOKCUYHICTb» 1 «ITi3HSI TOKCUYHICTb» [11, 12].

Haii6inbin agekBaTHUMU i TIPUAHATUMU Y OUTBIIOCTI
LIEHTPIB CBIiTy BUSIBUIMCSI TAaOJAMLI OLIIHKKM KPUTEPiiB rOCT-
pUX TIPOMEHEBUX YILIKOIKEHb, pO3po0sieHI AMEpUKAHCh-
KO0 OHKOJIOTIYHOIO IPyIIolo 3 pafdiariiiiHoi Teparii (Radiati-
on Therapy Oncology Group — RTOG), i o0CHOBHi IpUHLIU-
MU XapaKTEPUCTUKHU ITi3HIX TPOMEHEBUX YILIKOIKEHb (IIKa-
ma LENT SOMA), po3pooneni RTOG cminsHO 3 €Bpo-
MeChKOI0 OpraHi3alli€ro 3 JOCTiMKEeHHsI Ta TiKyBaHHSI OH-
KoJoriyHrx 3axBoproBaHb (European Organisation for Re-
search and Treatment of Cancer — EORTC) [13]. Lls cucte-
Ma ToOyloBaHa 3 ypaXyBaHHSIM BiIMiHHOCTEH KJTiHIYHMX
MPOSIBIB PaHHIX i Mi3HiIX MPOMEHEBUX YIIIKOMKEHb (Taod. 1,
2). IlpomixkkoM Mixk HUMU € TepMiH y 100 mi6 (3 micsiii), 3
OIVISIAY Ha Te, 1O 1€ B OUIbIIOCTI BUNAIKIB KpaiHiii TepMiH
BiTHOBJIEHHSI Cy0OJIeTAIbHO MOLLIKOMKEHUX KITITUH.

CHUMIITOMU OLIHIOIOTBCS 3a CTYIEHEeM TIXKKOCTI:
TOCTpi pafiallifiHi MOIIKOMXEeHHS — 3a I’ITUOATbHOIO
mkanow (Bim 0 10 4); Mmi3Hi NPOMEHEeBi YIIKOIKEHHS —
3a mectTudanrbHoIO mKajoio (Bim 0 1o 5). B ocranHEOMY
Bunanaky Grade 5 BianoBigae cMepTi XBOPOi B pe3yJibTaTi
TMPOMEHEBOTO YIIKOMKeHHs [13].

Posnoain Ha paHHi Ta Mi3Hi MicLIeBi IPOMEHEBI 3MiHU
3yMOBJIEHUI 1X Pi3HMMU MATOT€HETUYHUMU MeXaHi3Ma-
MM i MeTomamu JiiKyBaHHs. [TosIBy paHHIX TIpoMeHEeBUX
YIIKOMXXE€Hb TOB’S3yI0Th 3 (DYHKI[IOHAIBHUMHU TIOpY-
LLIEHHSIMM KPOBOOOIrY, padialiiiHOO 3arubesiIio KIiTHH,
3HIMKEHHSIM TIpOLIeciB penapallii B OTOUYOUUX NYXJIUHY
310poBUX TKaHMHaX [14]. B ocHOBi po3BUTKY Mi3HiX MpoO-
MEHEBMX YIIKOIXEHb JieXKaTb MOP(POJIOTiUHiI YIIKOIXKEH-
HSI KPOBOHOCHUX i TiM(aTUYHUX CYINH, IO IIPU3BOAUTH
JI0 iX oOiTepalii Ta TpoMOO3Y, CKIEPOTUUHUX Ta iHIIUX
3MiH, B TOMY YUCJi OO BUYEpPIaHHS 3aracy CTBOJOBUX
KJIITUH Y 3M0pOBUX TKaHWHaX. [losiBa mi3HiX mpomeHe-
BUX YIIKOJXXEHb 3aJI€XXUTh BiJl 103U 3a (ppakliito i He Mae
3B’SI3Ky 3 TPUBATICTIO KypCy OnTpoMiHeHHS [15].
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ning, leads to the development of radiation
changes in the mucous of the rectum, bladder, and
vagina in 20.0—80.0 % of patients [8]. A broad
range of these indicators may be due both to the
use of different classifications of radiation damage
and not always the accurate use of terms [9, 10].
Terminologically, in clinical practice, the concepts
of «radiation responses» and «radiation damage»
apply for local radiation changes. Radiation reac-
tions are called the changes that heal on their own
(within 2-4 weeks), while radiation damage
requires special, often long-term, treatment.
Damages, or complications, in turn, are divided
into early and late ones. The terms «acute toxicity»
and «late toxicity» could be found in foreign lite-
rature [11, 12].

Acute radiation damage assessment tables,
developed by the American Radiation Therapy
Oncology Group (RTOG), and the fundamental
principles of late radiation damage (LENT
SOMA scale), developed conjointly by the RTOG
and the European Organisation for Research and
Treatment of Cancer (EORTC), are considered
the most adequate and accepted in the majority of
centers of the world [13]. This system is con-
structed, taking into account the differences of
clinical manifestations of early and late radiation
damages (Tables 1, 2). The interval between them
is 100 days (3 months), since this is, in most cases,
the deadline for the restoration of sublethally
damaged cells.

Symptoms are assessed by their severity: acute
radiation damage — on a five-point scale (0 to 4);
late radiation damage — on a six-point scale (0 to
5). In the latter case, Grade 5 corresponds to the
death of the patient as a result of radiation dam-
age [13].

The division into early and late local radiation
changes is due to their different pathogenetic mech-
anisms and treatment methods. Appearance of early
radiation damage is associated with functional circu-
latory disorders, radiation death of cells, and reduc-
tion of repair processes in the healthy tissues sur-
rounding the tumor [14]. Development of late radia-
tion injury is based on morphological damage to the
blood and lymphatic vessels, leading to their oblite-
ration and thrombosis, sclerotic and other changes
including the depletion of stem cells in healthy tis-
sues. Appearance of late radiation damage depends
on the dose per fraction and demonstrates no con-
nection to the duration of the irradiation cycle [15].
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PaHHi moOLIKOIKEHHSI MEHIIOI0 Mipolo 3ajiexaTb Bifl
BEJIMYMHM 103U 3a (ppakililo, aje BKOPOUYECHHS 3arajib-
HOro 4acy Kypcy ONpOMiHEHHSI Bele A0 3POCTaHHS 1X
YacTOTH i CTyTeHs TsKKocTi. [TosiBa paHHIX YIIIKOIXKEHb
He 3aBXIU CBiTYUTb MPO BUHUKHEHHS 3TOAOM ITi3HiX
NPOMEHEBUX YIIKOMXeHb. IIpsMuii 3B’SI30K MixX
KJIIHIYHMM TIPOSIBOM PaHHIX i pO3BUTKOM ITi3HiX ITpoMe-
HEBUX YIIKOMXEHb BIAEThCSI BCTAHOBUTU JIMUIIE Y
30,0—50,0 % xBopux. OmHak, SKIIO IpsiMa KOPEJsLis
MiX paHHIMHU i Mi3HIMU OPOMEHEBUMM YIIKOMIXKEHHIMU
BIICYTHS, TO TIPSIMUIA MTATOT€HETUYHWI 3B’ 130K MixK HU-
MU, Oe3CyMHiBHO, icHye. MOX/IMBO, 1110 paHHI MpoMe-
HEBi 3MiHM HOCUJIY MTPUXOBaHU (CYOKTiHIYHMIA) XapaK-
Tep [16].

MpomeHeBi YyLKOAKEeHHS LKipn

OCHOBHOIO TIPUYMHOIO PO3BUTKY MPOMEHEBUX YIIKOMI-
>KEHb € MIEPEBUIIICHHS TOJIEPAHTHOI 031 TIPU CyMillleHHi
MOJIiB ONPOMiHEHHSI, a TAKOX BHACJIIOK HEA0OO0iKY 103
1OHi3yI0UOr0 BUMTPOMiHIOBAHHS MPU 3MiHi MPOTUIEKHUX
TOJTiB ONTPOMiHEHHS Ta iHIi moxudku. KpiM 11boro, pizHi
JUTSHKA IIKipHOTO MOKPOBY MalOTh Pi3HY paaiouyT-
JIUBICTb.

PanHi mpomeHeBi YIIKOIXXEHHSI XapaKTepU3YIOThCS
BUpaXeHUM OojieM i TMeUYiHHSIM B JiJSHII MOJiB OIl-
pomiHeHHs. IIpu cymapniii no3i B 35,0 Ip npu nuc-
TaHLiMHIK TpoMeHeBild Tepamii MoOXe BU3HAYaTUCS
epuTeMa, HeBelrKa HaOpSIKJIicTh i 6omicHicTh. [Tpu qo3i
B 45,0 Ip eputema OinbII sSICKpaBa, HAOPSIKIICTh BUpa-
JKeHa Oibllle, a 3r0JJ0OM PO3BUBAETLCSI CYXU pajioaep-
MAaTuT, SIKUI 3aKiHUYETHCS BilllapyBaHHSIM €IligepMicy.
IIxipa 1oBro JIymmThCs, 3ATUIIAETHCS CYXOIO i ITirMeH-
ToBaHOMWO (puc. 1). I1pu nmoganpiioMy 30idbIIeHH] 103U
YTBOPIOETHCS €KCYyIaTUBHUI abo BoJloruii pamionepma-
™aT. Enmitenmizanisg TpuBae 3a3Buyail Big 2 10 4 TUKHIB,

Early damage is less dependent on the dose per
fraction, yet, shortening the overall time of the
irradiation cycle leads to an increase in its fre-
quency and severity. The appearance of early
radiation damage does not always indicate the
occurrence of later one. The direct link between
the clinical manifestation of early and the devel-
opment of late radiation damages could only be
established in 30.0—50.0 % of patients. However,
if there is no direct correlation between early and
late radiation damages, there is no doubt a direct
pathogenetic relationship exists between them. It
is possible the early radiation changes were sub-
clinical [16].

Radiation skin damage

The chief reason for the development of radiation
complications is the excess of the tolerant dose
while combining irradiation fields, and also due to
the poor accounting for doses of ionizing radiation
when changing opposite fields of irradiation, and
other errors. Moreover, various areas of the skin
have different radiosensitivity.

Early radiation damage is characterized by severe
pain and burning in the areas of irradiation fields.
During remote radiation therapy, at a total focal
dose of 35.0 Gy, could appear erythema, slight
edema, and soreness. At a dose of 45.0 Gy, erythe-
ma is brighter, edema is more pronounced and sub-
sequently dry radiodermatitis develops, which
results in the exfoliating epidermis. The skin is flak-
ing for a long time, remains dry and pigmented
(Fig. 1). As the dose further increases, exudative or
moist radiodermatitis is formed. Epithelialization
typically lasts from 2 to 4 weeks; the skin for a long

PucyHoK 1. MpomeHeBuit pepmarut II ctynens
V NauieHTKW nicnAa paAguKaNnbHOro Kypcy noep-
HaHO-NPOMEHeBOro JIiKyBaHHA 3 NPUBOAY PaKy
wuitku matku III crapii yepes 6 micauie nicna
nikyBaHHA (BnacHi paHi)

Figure 1. Radiological dermatitis, grade 2, ina
patient after a radical cycle of combined radio-
therapy for a stage III cervical cancer, 6 months
after treatment
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IIKipa TpUBaJIMI yac 30epirae rimeprirMeHTallito Ta Jay-
muThed [17].

VY mi3Hi TepMiHUM Micas OMCTaHLiAHOI MTPOMEHEeBO1
Teparii crmocTepiraeTbcs aTpodis emigepMicy, criiika
abo yacTKoBa eniasiisg Boaoccs. IlIkipa cyxa, CTOH-
1IeHa, HepiJKo PO3BMUBAIOThCS TeJieaHTieKTasil, Mo-
XKYTb BUHUMKHYTHU i HeKpo3u. Lle moxe crtaTtucs uyepes
POKU MicCJsI IPOMEHEBOro JiKyBaHHS, 0COOJIMBO B pa3si
BIUIMBY HECIPUSTAMBUX YMOB Ha IIKipy B MiIISHIL
MoJIiB ONMpPOMiHEHHS (MeXaHiYyHUX abo XiMiUHHUX
TpaBM, iHcomdii Tomo). ITpomMeHeBi BUpa3Ku He-
piIKO MOTPEeOYIOTh XipypTiuyHOIO JiKyBaHHS — Tiepe-
CalKy IIKipW Ha MOBEPXHIO IPaHyJIsLii abo BUCIiUEH-
HS ypaXeHo1 AUISTHKY 3 HACTYITHOIO IuiacTukoro. Ipu
TPUBAJIOMY iCHYBaHHi BUPa3KU MOXKE PO3BUHYTUCS
npoMeHeBult pak mkipu. [Ipu BUKopuCTaHHI cydac-
HOi amapaTtypu s MPOBEJAEHHS MPOMEHEBOI Tepallii
Mi3HIi MOpOMEHEeBi YCKIagAHEHHS 3 O0O0Ky MIKipu
3ycTpivaloThesl BKpad pigko. IkipHi peakuii oome-
KYIOThCSI TIOYEPBOHIHHAM ab0 CyXUM paaiofepMaTi-
ToMm [18].

JlikyBaHHSI MiCLIeBUX MPOMEHEBHUX YIIKOIKEHb Ma€
OyTU KOMILIEKCHUMM i3 3aCTOCYBaHHSIM 3aCc00iB JJ1s1 HOP-
MaJizauii TKAHUHHOI Ta peTioHapHOI LUPKYJISLil B 30Hi
MPOMEHEBOI0 YpaXeHHs 1 cKjiagaTUCs i3 3arajb-
HO3MILIHIOIOYO] Teparlii Ta MiCLIeBOr0 3aCTOCYBaHHSI MPO-
TU3aNajJbHUX JIIKAPChKUX 3aC00iB, SIKi PO3CMOKTYIOThCS
(amumixkawii 10,0 % po3unHy auMeKcuay (IUMETHICY/Ib-
dokcua — AMCO), mazi «JIeBocuH», «On1a30/1b», METHU-
JIypaluioBa).

MpomeHeBi yLIKOA)XEeHHS CIN30BOT 060JI0HKU
NiXBU/LWINAKN MaTKN

ITpomeHeBi peakiiii Ha CIU30Bii 00OIOHLII MiXBU i 1IN~
K1 MaTKU MOXYTb CIIOCTepiraTucsl i30Jb0BaHO a00 O/I-
HOYACHO 3 MPOMEHEBOIO peakilieto mKipu. st cnu3oBoi
000JIOHKM IMiXBM MaKCUMaJIbHOIO A03010, 1110 TepeHO-
cutbed, € 55,0—60,0 Ip. YacTora BUHUKHEHHS IIpOMeE-
HEBUX peaKliil i yckianHeHb 3 00Ky CJIM30BOI 000JOHKH
MiXBM i IIMITKK MaTKM Bapitoe Big 4,6—52,0 % [19].

Peakiiist Ha onpoOMiHEHHSI CIM30BUX OOOJIOHOK MOYU-
HAETBC 3 TilmepeMil Ta HAOPSIKJIOCTi, CIM30Ba 0OO0JOHKA
BTpaya€e OJIMCK i YIIIJIbHIOETHCSI BHACIIAOK 3POTOBIHHS
emniTeito (puc. 2).

IToTim BinOyBa€eThCs mecKBaMallisl €IITeNii0 3 MOSIBOIO
OKpeMUX epo3iil, MOKPUTUX HEKPOTUYHUM HaJbOTOM.
Jani BiITOPTHEHHS eIliTes1il0 Ha0yBa€ MOIIUPEHOIo Xa-
pakTepy i BUHMKAaE (paza 3JUTOTO IUIiBUYACTOTrO pamio-
eMiTeNiiTy — Ha SICKpaBO-YEPBOHOMY TJIi BU3HAYAEThCS
epo3iliHa MOBEePXH:I, TOKpUTa OiIMM (HiOPO3ZHUM HaJbO-
ToM (puc. 3).

time retains hyperpigmentation and continues
flaking [17].

Late after remote radiation therapy, epidermal
atrophy, persistent or partial hair epilation are
observed, as well as skin becoming thin and dry.
Additionally, there are higher chances of devel-
oping telangiectasia, as well as for the occurrence
of necrosis. This could happen years after the
radiation treatment, especially in the case of
adverse conditions affecting the skin in the area
of irradiation fields (mechanical or chemical
injuries, insolation, etc.). Radiation ulcers often
require surgical treatment — skin transplanta-
tions to the surface of the granulation or excision
of the affected area with subsequent plastic sur-
gery. Radiation skin cancers could develop in the
case of long-term ulcers. When using modern
equipment for radiation therapy, late radiation
skin complications are extremely rare. Skin reac-
tions are limited to reddening or dry radioder-
matitis [18].

Treatment of local radiation damage should be
complex with the use of a remedy for the nor-
malization of tissue and regional circulation in
the area of radiation damage and should consist
of restorative therapy and topical application of
anti-inflammatory absorbable drugs (applica-
tions of 10.0 % Dimethyl sulfoxide (DMSO)
solution), ointments <«Levosin», «Olazol»,
methyluracil).

Radiation damage to the vaginal/cervix
mucosa

Radiation reactions on the vaginal and cervix
mucosa could be observed separately or simultane-
ously with a radiation skin reaction. For the vagi-
nal mucosa, the maximum tolerated dose is
55.0—60.0 Gy. The incidence of radiation reac-
tions and complications from the vaginal and
cervix mucosa varies from 4.6—52.0 % [19].

The reaction of the mucous membranes to irra-
diation begins with hyperemia and edema; the
mucous loses its luster and is condensed due to
epithelium keratinization (Fig. 2).

Next, there is the desquamation of the epithelium
with the appearance of individual erosions, covered
with a necrotic deposit. Then the rejection of the
epithelium becomes widespread, and there comes
in a phase of confluent filmy epithelium — erosion
surface, covered with the white fibrous film, is
determined on a bright red background (Fig. 3).
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st AikyBaHHSI MPOMEHEBUX peakiliii CIM30B0O1 0060-
JIOHKHM TIiXBU 1 IIUHAKKM MATKWA TMPOBOAUTHCS CaHallisl
po3YnHOM (pypalujiiHy, BAHHOYKHM 3 0araTOKOMITOHE-
HTHUM JIiKApCBKUM KOKTEiJIeM (IMMEKCUI, HiOKCH-
JIWH, TiAPOKOPTU30H, JiloKaiH), Ma3eBi arlikalii Ha
BCIO JOBXHWHY IiXBM ab0 OO0 LIMHUKM MaTKU 3 Ma33io
«JIeBocuH» a00 «CHHTOMILIMH», CUHTO30HOBOIO a0b0
METHTypallJIOBOIO Ma33io, oxiero obminmuxu 30,0 %
abo0 OJIi€I0 MNMIIMHU; CBIYKM 3 METUTYpallUIOM, aK-
TOBETiH.

Ilepebir BimHOBIIOBAJbHUX TMPOLIECIB Y CIM30BUX
000JIOHKaX iIHTEHCUBHMI i 3a3BUYail 6e3 yCKIaaHEHb.
Enitenizawisi eposiii miciasg 3aBeplleHHST TPOMEHEBOI
Tepartii BiZOyBaeTbes BIIpogoBxX 10—15 mHiB, ane e
JesIKHWI Jac Big3HAYaeThCs TilepeMisl CIM30BOi 000-
JIOHKU. TibKY NPy MOBTOPHUX OMIPOMIHEHHSIX i BEJIU -
KMX MOINIMHEHUX [103aX CIOCTepiralTbes il aTpodis
CJIN30BOI, PO3BUTOK TeJleaHTiekTasii [20].

PucyHoK 2. Papioeniteniit I ctyneHsa y naui-
€HTKM, AKa OTPUMYE NPOMEHeBY Tepanito 3 npu-
BOAY paKy Tina matku I cTapii (BnacHi pani)

Figure 2. Radioepitheliitis, grade 1, in a pa-
tient receiving radiation therapy for a stage I
uterine cancer

PucyHoK 3. PPapioeniteniit III ctyneHs y
nauieHTKM nicna npomeHeBoi Tepanii 3 npueogy
paky Tina matku II crapii vepes 5 micauis nicna
nikyBaHHA (BnacHi paxi)

Figure 3. Radioepitheliitis, grade 3, in a pa-
tient after radiation therapy for a stage II uter-
ine cancer, 5 months after treatment

For the treatment of radiation reactions of the
vagina and cervix mucous membrane the sanitiza-
tion is conducted with a solution of furacillin; by
irrigations with a multicomponent medicinal solu-
tion (dimethyl sulfoxide, dioxidine, hydrocortisone,
lidocaine); with levosin or syntomycin ointments for
the entire length of the vagina or to the cervix; with
emulsion of synthozone or methyluracil ointment;
with sea buckthorn oil 30.0 % or rosehip oil; and by
suppositories with methyluracil, actovegin.

Restorative processes in the mucous membranes
proceed intensively and usually without complica-
tions. Epithelialization of erosions after the comple-
tion of radiation therapy occurs within 10—15 days,
yet, for some time, there is still hyperemia of the
mucous membrane. Mucous atrophy and the
development of telangiectasia only manifest with
repeated irradiation and large absorbed doses [20].
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MpomeHeBi YLUKOAXKEeHHS KULLIeYHUKa

CnuzoBa 000J0HKA TPSIMOI KUIIKKU ITOPiBHSIHO Majo
YyTJIMBa 10 BUIIPOMiHIOBaHHSI i 0€3 0COOJMBUX YCKIaMd -
HEeHb NepeHoCcuThb BMCOKi 1031 (50,0—60,0 Ip). 3anexHo
BiIl JoKaizallii MpOMeHEBOro YIIKOIXKEHHSI PO3pi3HSI-
IOTb PEKTUTH, IMPOKTOCUTMOINUTU i €HTepOKOJIITH. 3a
XapakKTepoM IaTOJ0rYHOIO MPOLIECY BOHU MOIISIIOTHCS
Ha KarapajbHi, €pO3MBHO-IEeCKBAMATUBHI, iH(iIbTpa-
TUBHO-BUPaA3KOBi Ta HeKpo3 cTiHku [21]. HacToTa po3-
BUTKY TSDKKUX IIPOMEHEBUX PEKTUTIB KOJMBAETHCS Bil
0,4 mo 11,0 %, BxJIIO4ar04YM BCi MPOSIBU, B TOMY YMCJI
KatapayibHi — 14,0—63,0 % [22].

KiiniyHa KapTMHa MiCLIEBUX MPOMEHEBUX YIIKOI-
KeHb 3aJIEXKUThb Bill CTYIIEHS IIPOSIBY HATOJOTiYHOTO
npoiecy. OCHOBHUMM CUMIOTOMAaMM IIPOMEHEBHMX pPEK-
TUTIB €: OOJIi B MPSAMINA KMIIL, IO CYIPOBOIXKYIOTHCS
TeHe3MaMM; TaTOJIOTiYHi BUAIIEHHS 3 MPSIMOi KUILKHU
pi3HOro xapakrtepy (Cau3, KpOB’SIHUCTI BUILIEHHS TO-
1I0); po3naan (pyHKIIii KAIIeYHMKa (giapes abo 3aTpuM-
Ka BUITOPOXKHEHHST KMIIIEYHUKA).

EnnmockomniyHa KapTuHa IPOMEHEBOTO YIIKOIKECHHS
KMIIIEYHNKA XapaKTepU3YEThCSI BUPAXCHUMM 3MiHAMM
KPOBOHOCHUX CYJIMH. ¥ paHHi TEpMiHU CIIOCTEPIra€ThCs
BUpaXKeHa TirnepeMist cin30Boi 000JOHKHU (KaTapajbHa
¢dopma). Ha 1ii atpodii ci1r30B0i 000JOHKU BUSIBISI-
IOTbCS TeJeaHTieKTasii, MOPYIIeHHS LiTiICHOCTI KUIIeu-
HUKA, SIKi TIPU3BOMASITH 10 KPOBOTEY 3 MPSIMOI KUILIKU.
IIpu epo3uBHO-BUpPaA3KOBili (opMi MPOMEHEBOro YIII-
KOIKeHHSI KHUIIIEYHUKA — IIOBEPXHEBi ITOpYILICHHS
LIJOCTI CMM30BOI O0OJOHKHU (epo3isl) abo ypaKeHHS
r1MO0KO PO3TalllOBAHUX IAPIB CTIHKU KUILKU 3 MigpU-
TUMMU 200 TBEpIUMMU Kpasimu (Bupaska) [23, 24| (puc. 4).

JlikyBaHHSI Ma€ OyTH KOMITJIEKCHUM i3 3aCTOCYBAaHHSIM
MEAMKAMEHTO3HOI Teparlii MiCLIeBOI1 Ta 3arajbHOIO Iii.
MicueBe niKyBaHHSI CIpsSIMOBaHe Ha 3HMXKEHHsI 3ara-

Radiation damage to the intestine

The rectal mucosa is relatively insensitive to radia-
tion and tolerates high doses (50.0—60.0 Gy) with-
out any complications. Depending on the localiza-
tion of radiation damage such reactions as rectitis,
proctosigmoiditis and enterocolitis are differenti-
ated. By the nature of the pathological process,
they are divided into catarrhal, erosive-desquama-
tive, infiltrative and ulcerative, and necrosis of the
wall [21]. The incidence of severe radiation rectitis
ranges from 0.4 to 11.0 %, including all manifesta-
tions, among them catarrhal — 14.0—63.0% [22].

The clinical picture of local radiation damage
depends on the degree of manifestation of the
pathological process. The key symptoms of radia-
tion rectitis are a pain in the rectum accompanied
by tenesmus; pathological secretions from the rec-
tum of various natures (mucus, spotting, etc.);
intestinal dysfunction (diarrhea or delayed defeca-
tion).

The endoscopic picture of radiation damage of the
intestines is characterized by the pronounced
changes of blood vessels. In early terms, there is pro-
nounced hyperemia of the mucous membrane
(catarrhal form). Telangiectasias and impaired bowel
integrity, resulting in bleeding from the rectum, are
found against the background of atrophy of the
mucosa. At the erosive-ulcerative form of radiation
damage to the intestines — superficial impairment of
the integrity of a mucous membrane (erosion) or
damage to the deep-lying layers of an intestine wall
with the torn or firm edges (ulcer) [23, 24] (Fig. 4).

Treatment should be complex with the use of
local and general drug therapy. Topical treat-
ment is aimed at reducing the inflammation and

PucyHoOK 4. lpomeHeBa BUpa3Ka NpAMOi KuL-
KM Yy NauieHTKM nicna npomeHeBoi Tepanii 3
npuBoay paky wuinkn matku III crapii vepes 12
micAuis nicna nikyBaHHA (BnacHi paHi)

Figure 4. Radiation ulcer of the rectum in a
patient after radiation therapy for a stage III
cervical cancer, 12 months after treatment
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JIEHHS i CTUMYJISILIiIO perapallii B YIIKOIXXEHOMY Cer-
MEHTI KUIIKHY [25].

Haiikpamioro pe3yabTatry MOXHa OYiKyBaTH Bifg
MOCJIiIOBHOIO 3aCTOCYBaHHSI HU3KU MEIMKaMEHTO3-
HUX 3aco0iB: BOPOJOBX MEPIIOr0 THXHS — OYMCHI
KJIi3MU TETIUM PO3YMHOM BilBapy poMallku; B HaC-
TYyIHi 2—3 TWXHI BpaHIIi i BBeuepi B MPSIMY KHIIKY
BBoAsAThL 50,0—75,0 Ma posuuny AMCO 5,0 % B
noeaHaHHi 3 npenHizoaoHoMm 30,0 Mr; MoTiM BOpO-
JOBX 2—3 TUXHIB NMPU3HAYAIOTh MIiKpPOKJi3MMU 3
€MYJIbCi€I0 CHHTO30HY, METWIypPalIOBOIO Ma33lo
10,0 %, omiero mmnmuHMU, obinuxu [26, 27]. Tpu
3HAYHIN KiJTBKOCTI KPOBi B KaJli 1[I0 CXeMY TOMOBHIO-
I0Th 3aCTOCYBaHHSIM PO3YMHY Mepekucy BoaHio 0,5 %
abo po3unHy amiHOKanpoHoBoi kuciotu 5,0 % B yep-
TYBaHHI 3 BigBapOM pOMAIIK{A B TMEPLINI THXIEHb
JIIKyBaHHSI. XBOPUM 3 BUPaKEHUMU OOJISIMU MpU3HA-
YalTh CBIYKM 3 HOBOKAIHOM, aHECTE3MHOM. 3a HasiB-
HOCTi Yy XBOpMX pEKTOBariHajJbHUX a00 PEKTOBE3U-
KaJIbHUX HOpUIIb AiaMeTpoM 1o 1,0 cM Take J1iKyBaH-
HSI IPU3BOAUTH A0 iX 3akpuTTd [28, 29, 37].

MicueBe 3acTOCyBaHHSI KOPTUKOCTEPOiAiB (mpen-
Hi30JI0H) i HeCTepOigHUX IPOTU3aNaJlbHUX 3aCO0iB
(mpenapatu S-aMiHocaniuuaoBoi kuciaotu (5-ACK))
BBaXXalOTh Hale(EeKTUBHIILIMM 3aCO00M IpPU TSIXK-
KuX i cepenHix ¢opmax ypaxeHb [30, 31]. OcHoB-
HUMI MexaHi3M il IMTIOKOKOPTUKOCTEPOIAiB — iHTi-
OyBaHHS BUBIILHEHHS apaxiloHOBOI KUCJIOTH 3 (poc-
(onininiB, 610KyBaHHS TpoJidepanii T-xenmnepis,
3HMKEHHS KiJIbKOCTI MOHOLIMTIB, 110 MPU3BOAUTH
IO 3MEHIIIeHHS KiIBKOCTI TKAHMHHMUX MakKpodariB
[32, 33, 38].

Bubip nikapcekoi opmu 5S-ACK BU3HaYa€eThCS MO-
LIMPEHICTIO YpaKeHOI OiMSIHKU. Y pa3i peKTUTY BUC-
Ta4YUTh 3aCTOCYBaHHSI CBiYOK, y pa3i MPOKTOCUT-
MOIIUTIB HEOOXiMHO BUOMPATH MiKPOKJIi3MU a00 TiHYy
caJlo(aybKy:
> CYIO3UTOPii pekTalibHi castodanbky (250,01 500,0 mr);
JikyBajgbHa no3a 1,5—-2,0 r/moOy, miaTpumyouda —
0,5—1,0 r/mo0y;
> CYyCMEeH3isd peKTajibHa caJodaibKy B MiKpOKIiZMax
no 4,0 r 1 pa3 BBeuepi (nmiarpumyroda go3za — 2,0 r);
> caodasbK y GopMi MmiHKM (aepo30IIi0) 3a0e3Ieuye
ONTUMAJIbHUI KOHTAKT Ail0Y0i PEYOBUHU 3 TOBEPX-
HEIo CJIN30BOi 000JoHKU. OnHEe BIOPCKYBAaHHS IMiHU
(aepozouo) camodanbky MicTuTh 1,0 T Mecaa3uHy B
30,0 M minu. JlikyBanbHa no3a — 2,0 r/mo0y (2 Bropc-
KyBaHHs1), miaTpumytoda no3a — 1,0 r/mody [34].

IHImMM 6a30BUM KOMITOHEHTOM MiCIIEBOTO JIiKY-
BaHHS IIPOMEHEBMX YIIKOIXKEHb € IIperapar IUMEK-
cun (AMCO), 3acTOCOBYBAaHUI Y BUTJISIAI pO3YMHY

stimulating the repair in the damaged intestine
segment [25].

The best results can be expected from the consis-
tent use of a number of remedies: during the first
week — cleansing enemas with warm chamomile de-
coction; in the next 2—3 weeks 50.0—75.0 ml of 5.0 %
DMSO solution in combination with 30.0 mg pred-
nisolone injected in the rectum in the morning and
evening; then within 2—3 weeks, microclysters are
appointed with synthozone emulsion plus methylu-
racil ointment 10.0 %, rosehip oil, sea buckthorn oil
[26, 27]. With a significant amount of blood in the
feces, this scheme is supplemented by the use of a
0.5 % hydrogen peroxide solution or a 5.0 % amino-
caproic acid solution in alternation with the decoc-
tion of chamomile in the first week of treatment.
Patients with severe pain are prescribed supposito-
ries with novocaine, anesthesin. In patients with rec-
tovaginal or rectovesical fistulas up to 1.0 cm in
diameter, such treatment leads to them closing up
[28, 29, 30].

Topical use of corticosteroids (prednisolone) and
non-steroidal anti-inflammatory drugs (5-amino-
salicylic acid (5-ASA) preparations) are considered
to be the most effective remedy for severe and
moderate damage [30, 31]. The chief mechanism of
action of glucocorticosteroids is inhibition of the
release of arachidonic acid from phospholipids,
blocking the proliferation of T-helper cells,
reducing the number of monocytes, which leads to
a decrease in the number of tissue macrophages
[32, 33, 34].

The choice of 5-ASA dosage form is determined by
the prevalence of the affected area. In the case of rec-
titis, the use of suppositories will suffice, in the case
of proctosigmoiditis, it is necessary to choose micro-
clysters or salofalk foam:
> salofalk rectal suppositories (250.0 and 500.0 mg);
the therapeutic dose is 1.5—2.0 g/day, the mainte-
nance dose is 0.5—1.0 g/day;
> salofalk rectal suspension in microclysters at 4.0 g
1 time in the evening (maintenance dose — 2.0 g);
> salofalk foam (aerosol) provides optimum contact
of the active substance with the mucosal surface. One
injection of the salofalk foam (aerosol) contains 1.0 g
of mesalazine in 30.0 ml of the foam. The therapeutic
dose is 2.0 g/day (2 injections), maintenance dose —
1.0 g/day. [34].

Another basic component of local treatment of
radiation damage is the drug dimethyl sulfoxide
(DMSO), used as a 5.0—10.0% solution or 10.0 %
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5,0—10,0 % a6o ma3zi 10,0 %. JuMeKcua MOXKHA Ha3Ba-
TH YHiKaJbHUM 3aCO00M 3 IIIMPOKUM CIIEKTPOM Jii:

> IIpOTU3anajbHa; 3a IPOTU3AIAIBHOI AKTHMBHICTIO
Ooro MoxKHa TIOPiBHSTU 3 HECTEPOIAHMMU MPOTU3A-
naabHuUMU 3acobamu; JIMCO Hagae aHTHEKCYIaTUB-
HUlT e(eKT, TaJlbMy€ aKTUBHICTH IIpOTea3, CUHTE3
npocTariaHAWHIB, B TOM XK€ 4ac IiJIBUIIYE CeKpeLlilo
KOPTU30Jy, 3MillHIOE MeMOpaHHU JIi30COM, 3MEHIIYE
KJIITUHHY iH(QiIbTpallilo, raJlbMye CUHTE3 KOJareHy B
ocepelnKky 3amajeHHS, COpUSIE PO3CMOKTYBAaHHIO 3a-
najbHUX iHQIABTPaTIB, IpyOUX pyOLIB, Biairpar4u
poJib «XiMiYHOro caHiTapa» B 30Hi 3amaJieHHS,
0i0XiMiYHOI'O YMCTUJILHUKA;

> CTUMYJIIOIOYA; TUMEKCHUI aKTHUBI3y€ pelapaTUBHi
Tpoliecy B TKAHWHAX, IPoJTipe paTUBHI TTPOLIECH B OCE-
peaKy 3amnajeHHs;

> aHajbresytoua; JIMCO — aHecTeTUMK TpUBAaJoOi Iii 3
BUPAKEHUM MiCLUEBUM 3HEOOJIOBATbHUM €(EKTOM;
BUOIpKOBO OJIOKYE HEpPBOBiI BOJIOKHA, SIKi MPOBOMSITH
0OBLOBUIA IMITYJIBC;

> TpaHCOOPTHA i AenoHytoua; JluMeKkcua 31aTeH mpo-
BOIUTH (TpaHCIIOPTYBaTH) PO3YMHEHI B HHOMY PeU0-
BUHU 4yepe3 LIKipy Ta CAU30Bi 000J0OHKU Oe3 iX IOoll-
KOJ>KEHHSI, CIIPUSIE TPUBAJIOMY JEMOHYBAHHIO JIiKiB y
TKaHuHax |35, 36].

NMpomeHesi yLWKOAXKEeHHSI Ce40BOro Mmixypa

Panni mpomeHeBi YIIKOIXEHHS CEUYOBOTO Mixypa
MOIIISIOTh Ha KaTapajibHi, epo3MBHO-IeCKBAMAaTUBHI
Ta BUPa3KoBi. 1o Mi3HiX MpOMEeHEeBUX YIIKOIXKEHb, 1110
HaltyacrTillle € pe3yJbTaTOM paHHiX YIIKOAXEeHb, BiTHO-
CIThb aTPOMIYHUI TTIPOMEHEBUI LIMCTUT, Mi3HIO IIPOMeE-
HEBY BUPa3Ky MiXypa 3 TPUBaJIMM, HEPIIKO PELIMINBY-
1041M, repedirom, ¢idpo3 3i 3MOpPIIYBaHHSIM CEYOBOIO
Mixypa, HEKpOo3 3 YTBOPEHHSIM HOPMULIi, piAllle ceBao-
pakoM [39, 40] (puc. 5—7).

[TpyunHOIO TIPOMEHEBUX YIIKOIKEHb € Majia ToJIe-
PaHTHICTh OpraHy 10 OMPOMiHEHHS i cJTabKO BUpaxkeHa
3IaTHICTh OTO TKaHWH A0 pereHepairii [41]. OnxnM i3
(baxkTOpiB BUHUKHEHHSI MPOMEHEBOIO ILIMCTUTY €
iHpexuisg. [IpoMeHeBa TOKCUYHICTh 3 OOKY CEYOBOTO
Mmixypa ckianae 8,0—78,0 %, npu upomy y 2,0—5,0 %
BiI3HAYAIOTHCS TSIKKI YCKIIamHEeHHS [42].

ITpoMeHeBi LIUCTUTU MPOSIBISIOTHCS OOJSIMU HaJl J10-
HOM, YacTUMH ITO3MBAaMU Ha CEYOBMITYCKAHHS (IO
15—20 paziB Ha m00y), MEYiHHSAM i pi3sIMU IO XOAY
ypeTpu, TeMaTypi€lo, sIKi BAHUKAIOTh ITiCJIsl TiaBeaeH-
Hs1 ocepeakoBoi n1o3u 50,0—60,0 I'p. Maiixe 3aBXau B
ceui MpUCYTHI JIEHKOLIUTU, OiIOK, epUTPOLIMTU, OOPUB-
KM TKaHWH, 110 MOPeACTaBIsIOTH COOOI BiITOPrHEHi
HEKpOTHYHI Macu [43, 44].

ointment. DMSO could be called a unique remedy
with a wide range of influence:

> anti-inflammatory; in anti-inflammatory activity
it can be compared with non-steroidal anti-inflam-
matory drugs; DMSO has anti-exudative effect,
inhibits protease activity, prostaglandin synthesis, at
the same time it increases cortisol secretion,
strengthens lysosomal membranes, reduces cellular
infiltration, inhibits collagen synthesis in the nidus
of inflammation, promotes the resorption of
inflammatory infiltrates, rough scars, playing the
role of «chemical cleaner» in the area of inflamma-
tion, biochemical cleaner;

> stimulating; DMSO activates reparative processes
in tissues, proliferative processes in the nidus of in-
flammation;

> analgesic; DMSO is a long-acting anesthetic
with a pronounced local analgesic effect; selective-
ly blocks nerve fibers that conduct a painful
impulse;

> transporting and depositing; DMSO can carry
(transport) substances dissolved in it through the
skin and mucous membranes without damaging
them, promotes long-term deposition of drugs in
tissues [35, 36].

Radiation damage to the urinary bladder

Early radiation damage of the bladder is divided
into catarrhal, erosive-desquamative, and ulcera-
tive. Late radiation damage, which is most often
the result of early damage, includes atrophic
radiation cystitis; late bladder ulcer with pro-
longed, often with a recurrent course; fibrosis
with wrinkling of the bladder; necrosis with fistu-
la formation; and rarely the pseudo-cancer [39,
40] (Fig. 5=7).

The cause of radiation damage is a low toler-
ance of the organ to irradiation and poorly
expressed ability of its tissues to regenerate [41].
Infection is one of the factors that cause radia-
tion cystitis. Radiation toxicity in the bladder is
8.0—78.0 %, with severe complications of 2.0—
5.0 % [42].

Radiation cystitis is manifested by pain over the
uterus, frequent urges to urinate (up to 15-20
times a day), burning and sharp pain along the ure-
thra, hematuria that occur after a focal dose of
50.0—60.0 Gy was administered. Almost always in
the urine, there are leukocytes, albumen, erythro-
cytes, scraps of tissues, which are torn off necrotic
masses [43, 44].
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PucyHoK 5. MpomeHesunit uuctut I cryneHa y nauieHTkn nicas
npomeHeBoi Tepanii 3 npuBoay paky Tina matku II crapii uepes 6
micauiB nicna nikyBaHHA (BnacHi paHi)

Figure 5. Radiation cystitis, grade 1, in a patient after radiation
therapy for a stage II uterine cancer, 6 months after treatment

PucyHoK 6. MpomeHesunit uuctut II ctyneHs y nauieHTkuU nicns
npomeHeBoi Tepanii 3 npuBoay paKy wuiku matku IIB crapii ve-
pe3 8 micauiB nicna nikyBaHHA (BnacHi pani)

Figure 6. Radiation cystitis, grade 2, in a patient after radiation
therapy for a stage IIB cervical cancer, 8 months after treatment

PucyHoK 7. Npomeneswit uuctut III cryneHa (nisHAa npomeHeBa
BMpa3sKa) Yy nayieHTKM nicna npomeHeBoi Tepanii 3 npusoAy paky
wwitku matku III cTapii yvepes 15 micauiB nicna nikyBaHHa (BnacHi
AaHi)

Figure 7. Radiation cystitis, grade 3, (late radiation ulcer) in a

patient after radiation therapy for a stage III cervical cancer, 15
months after treatment

JlikyBaHHSI IPOMEHEBMX LMCTUTIB € JTOCHUTh BaKKUM Treatment of radiation cystitis is quite a difficult
3aBIAaHHIM, OCKIIbKM HEPIIKO Ma€ Iuire cuMnTomMatnd-  task as it is often only symptomatic in nature,
HUI1 XapakTep, CYIMPOBOIKYIOUMCh YaCTUMHU peuuauBa-  accompanied by frequent relapses, which inevi-
MU, 110 HEMMHYYe MPU3BOAUTH A0 Pi3HUX ycKJIagHeHb i tably leads to various complications and wrinkling
3MOPIIyBaHHs cedoBoro Mixypa. [1os’s3ano 1ie 3 Tum, o of the bladder. This is due to the fact that radiation
TMIPOMEHEBI IMCTUTH MAIOTh 1Ty HM3KY OCOOJIMBOCTeli:  cystitis has a number of features: unlike banal bac-
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Ha BiAMiHY BiJ 6aHaJIbLHOro OAaKTepiaJbHOTO LUCTUTY, Je
YPaXXyeThCS TIJTBKM CIM30Ba CEYOBOrO MiXypa, TpOMeHeBi
YILIKOJKEHHSI TOLLMPIOIOTLCS HAa BCIO INIMOWHY CTiHKU;
BeJIMKE YpaxkeHHS BJIaCHUX CYIWH CEYOBOIO Mixypa, 110
OyBae pigKo mpu O6aKTepiaIbHOMY ITUCTHUTI; BTpaTa ejac-
TUYHOCTI BCiX TKAHUH, 1110 TPU3BOAUTH JO Pi3KOTO MOpPY-
meHHs1 (GyHKuii oprany [45]. KpiM Toro, mpoBemeHHS
MIPOMEHEeBOI Teparlii MoXe YCKIaTHUTUCS DPO3BUTKOM
pagianifHo-iHIyKOBaHOTO (DiOpO3y, MPOSIB IKOTO MPSIMO
OPONOPUIMHUIA BEJIMYMHI CyMapHOI MOIJIMHEHOI 103U i
3aJIEXKUTH TaKOX Bill pesknMy (ppaKilioHyBaHHSI.

3 ypaxyBaHHSIM BUILIEBKa3aHUX MOPQOJIOTiUHUX 0CO0-
JIMBOCTEN MPOMEHEBOTO IIMCTUTY 3aCTOCOBYETHCST TaKUI
MeTaboiYHUI mpemnapart, sIK akToBeriH. Binomo, 1110 BiH
NO3UTUBHO BILUIMBA€E HA TPAHCIIOPT 1 YTUJIi3allilo III0KO-
31; CTUMYJIIOE CITIOKUBAHHS KUCHIO (1110 TTPU3BOAUTH A0
cTabimizallii ria3MaTUYHUX MEMOpaH KJIiTUH); 30iIbIIy€E
KOHLIEHTpallil aaeHO3UHTPUDOCHOPHOI KUCIOTH, aae-
Ho3uHaudocdary, dpochokpeaTUHy Ta aMiHOKMCIIOT —
rIyTamMary, acrapTaTy i raMMa-aMiHOMACISIHOT KMCJIOTH.
Pozuun akroBeriny 20,0 % 3acTOCOBYETBHCSI Y BEJIMKHUX
no3ax (mo 10,0 MJ1 BHYTPilIHLOBEHHO 2 pa3y Ha JEHb).
Bropomosx 10—14 ngHIB BHYTPiITHLOBEHHE BBEACHHS,
MOTIiM TepopalibHUI MPUoM 110 2 Apaxke 3 pa3u Ha JeHb
i morydeHHs MicleBux 00poook. ITim MiclieBUM JliKyBaH-
HSIM MalOTh Ha yBa3i BBEICHHS JTiKapChKUX IIpernapaTiB y
MOPOXHUHY Ce4oBOTro Mixypa (iHcTwmrawil). s 1mporo
BUKOPUCTOBYIOTh paHime 3ragaHuit po3uuH JIMCO
10,0—15,0 %, cCMHTO30HOBY €MYJIbCiIO, OJ1iF0 OOJIIMUXH i
Pi3Hi JTiKyBa/IbHi KOKTEii. PO34nH Kojlaproay npoTurio-
KazaHWi, OCKIJIbKM BiH YMHUTH NIpUITiKaiouy it [46].

VY pasi po3BUTKY epO3MBHO-BUPA3KOBOTO LIUCTUTY Ha
TJ1i TIepOPaTbHOTO NMIPUIOMY aKTOBETiHY PEKOMEHAYETh-
cs IPOBOAUTU iHCTWIALII po3unHy Akroseriny 20,0 %
o 20,0 ma B ceyoBuii Mixyp. KigbKicTh iHCTUASAIIIN —
6—8 [46, 47].

OngHUM i3 TTaTOTeHeTUYHUX MiAXOMiB Y JIIKyBaHHI BU-
Pa3KOBO-HEKPOTUYHOTO IUCTUTY € MiCIIeBe 3acCTOCY-
BaHHS TIPOTEOJITMYHUX (PepMEHTIB. BUKOpHMCTOBYIOTH
Taki mpenaparu, siK TPUIICUH, XiMOTPUIICUH i Tpode-
3uM. [lo3uTuBHUIT edeKT mpu 3anajbHUX Ipolecax
OOYMOBJICHUI 1X MPOTUHAOPSKOBOIO, (DiOPUHOIITUY-
HOIO Ta HEKPOJIITUYHOIO JTisIMU.

JlikyBaHHS TIpOMEHEBUX LIMCTUTIB y 3B’SI3KY 3
TpopiyHUMU poznagaMu (Mpu aTpohiYHOMY IIUCTUTI)
noTpedye MprUeTHAHHS Ba30aKTMBHOI Tepaii, CpsMo-
BaHOI Ha MOJIMILIEHHS MiKPOLIMPKYJISILIii CTIHKM CEYOBO-
ro Mixypa. 3 1Ii€l0 METOIO0 3aCTOCOBYIOTb TPEHTAa, TPOK-
CceBa3uH, PEOIOJIIrIIOKIiH TPUBAIMMU Kypcamu [48].

ITpu npoMeHeBUX NOIIKOIKEHHSIX iH(pIKyBaHHS MiXy-
pa BigOyBa€eThCsl BiAHOCHO JIETKO, TOMY 110 HEKPOTU30-
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terial cystitis, which affects only the bladder
mucosa, radiation damage extends to the entire
depth of the wall; a large damage of the bladder’s
vessels, which is rare in bacterial cystitis; loss of
elasticity of all tissues, which leads to an abrupt
impairment of the organ function [45]. Moreover,
radiation therapy may be complicated by the
development of radiation-induced fibrosis, the
manifestation of which is directly proportional to
the amount of total absorbed dose and also
depends on the mode of fractionation.

Given the above morphological features of radi-
ation cystitis, such a metabolic drug as actovegin is
used. It is known to have a positive effect on glu-
cose transport and utilization; stimulates oxygen
consumption (which leads to stabilization of plas-
ma membranes of cells); increases the concentra-
tions of adenosine triphosphoric acid, adenosine
diphosphate, phosphocreatine, and amino acids —
glutamate, aspartate, and gamma-butyric acid.
Actovegin 20.0 % solution is used in large doses
(10.0 ml/2 times a day). Intravenous administra-
tion lasts for 10—14 days then oral administration
of 2 pills/3 times a day, and the addition of local
treatments. Local treatment means the introduc-
tion of drugs into the bladder cavity (instillation).
For this purpose, the aforementioned 10.0—15.0 %
DMSO solution, as well as synthozone emulsion,
sea buckthorn oil and various therapeutic cocktails
are used. The solution of collargolum is con-
traindicative, as it has a cauterizing effect [46].

In case of development of erosive-ulcerative cysti-
tis on the background of oral administration of
actovegin, it is recommended to conduct instillations
of the 20.0 % actovegin solution by 20.0 ml in the
bladder. The number of instillations is 6—8 [46, 47].

One of the pathogenetic approaches in the treat-
ment of ulcerative necrotic cystitis is the topical
application of proteolytic enzymes. Such drugs as
trypsin, chymotrypsin, and profesim are used. The
positive effect during inflammatory processes is
due to their anti-edema, fibrinolytic, and
necrolytic influences.

Treatment of radiation cystitis in connection
with trophic disorders (atrophic cystitis) requires
the introduction of vasoactive therapy aimed at
improving the microcirculation of the bladder
wall. For this purpose, trental, troxevazine,
reopolyglukin are applied as long courses [48].

With radiation damage, bladder infection occurs
relatively easy because necrotized tissue in the
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BaHi TKAHWHU B OIIPOMIiHEHOMY OpraHi € JOCUTh TApHUM
cepeloBUILEM JISI PO3BUTKY Pi3HOMAaHITHOI OaKTepiaab-
Hol popu. Yepes e 60opoThda 3 iH(PEKIIiE MpeacTaB-
JIslE TIEBHY CKJIAHICTh i BUMara€e BeJIMKMX 3yCUJb [49,
50]. ToMy onHi€IO 3 HEOAMIHHUX YMOB, 1O 3abe3reuy-
IOTb JOCSITHEHHST HeOOXiTHOTO e(PEKTy, € CUCTeMaTUIHE
i TpuBaJie 3aCTOCYBaHHSl aHTMOAKTepiaJbHUX IIpera-
patiB 3 ypaxyBaHHSM IOCIBY ceUi Ha CTepUIbHICTh.

IIpu BUpaxkeHOMY 3amajilbHOMY MPOLECi, 110 CYMpPO-
BOIIKYETHCSI TIOBEPXHEBUM ITOPYIICHHSM CJIM30BOI Ce-
YOBOTO Mixypa, a TAKOX aTpodi€ro cIM30B0i, HANOIIBIIT
e(eKTUBHUM BUSBUJIOCS 3aCTOCYBaHHS IIpernaparTiB 3
riaypoHOBOIO KucjaoToro [51].

JlepuHaT — yHiBepcaJlbHUIT METaOOJIYHUIA MOJIYJISI-
TOp, 10 Ma€ HecneuupigyHMIN 3araTbHOOIOIOTIYHIHI
CTUMYJIIOIOUMI BIUIMB Ha BCi OpraHu i TKAHWUHU, HOP-
MaJli3ye iMyHHMI CTaTyC, CTaOiTi3yl0uM reMoIioe3, 1o
MiACUIIIOE pereHepalilo TKaHWH. JlepuHaT iCTOTHO 3HU-
KY€ UYTJIMBICTh KJIITUH OO0 LIKiIJIMBOI Jil LIUTOCTATUY-
HUX TIpernapariB i MpoMeHeBoi Tepartii [52].

TakuM YMHOM, He3BaXKaloul Ha JOCSTHYTI pe3yJbTaTh
y TNpodiIakTULi Ta JiKyBaHHi MiCLUEBUX IPOMEHEBUX
YCKJIaJJHEHb Y XBOPUX 31 3710IKICHUMU HOBOYTBOPEHHSI-
MU KiHOYMX CTaTeBUX OPTaHiB, iX YaCTOTA i TSKKIiCTh 3a-
JINIIAIOTHCST JOCUTH BUCOKIMMU.

V 3B’513Ky 3 MM aKTyaJbHOIO 3aJIMIIAETHCS MpodaeMa
MOIITYKY HOBUX, €(peKTUBHUX CITOCO0IB TTPO(ITAKTUKH i
JIIKyBaHHSI, CIIPSIMOBAHUX Ha 3aXUMCT HOPMaJbHUX Op-
raHiB i TKAHWH, 3MEHIIEHHS] TOKCUYHOCTI, ITPOBEICHHSI
Kypcy NpOMEeHeBOi Tepamii 6e3 mnepepBM, MOMIMIIECHHS
SIKOCTIi XKUTTS IMalliEHTOK.
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3. MuHumaneHble KnMHUYECKMe pekomerpaumn Esponeiickoro O6bLecTea
MenuumHckoin oHkonorum (ESMO) / pen. pycckoro nep.: C. A. TionsH-
avu, . A. Hocos, H. W. Mepesopumnkoea. M. : POHL, um. H. H. Bnoxu-
Ha PAMH, 2010. 436 c.

4. Kanaes C. B., Lunwos B. A. CoBpeMEHHbIE TEXHOAOTMM J4EBOTO eye-
HWs  OHKomormyeckux 6onbHbiX. RosOncoleb. URL: https://roson-
coweb.ru/library/congress/ru/09/06.php (nata 3sepHenHs 8.08.2019).

5. Knumatog B. A. Pagnobuonoruyeckoe 1 J03MMETPUYECKOE NaHMpoBa-
HUWe NIY4eBON 1 PaMOHYKIMAHOM Tepanun. YacTb 1. Papnobuonornyec-
Kie OCHOBbI JIy4eBOii Tepanmu. Papmnobuonornieckoe u 103NMeTpuyec-
KO€ NNIaHMpOBaHKe AMCTAHLIMOHHON Jy4eBOii Tepanuu My4kamm TOpMOo3-
HOTO 1 ramMMa-u3nyyeHus u anekTpoHamu: yyed. nocobue. M. : HUGY
MUK, 2011. 500 c.

irradiated organ is a good enough environment for
the development of diverse bacterial flora. In this
regard, the fight against infection is difficult and
requires a lot of effort [49, 50]. Therefore, one of
the indispensable conditions for achieving the
desired effect is the systematic and long-term use
of antibacterial drugs, taking into account the
urine sowing for sterility.

During the pronounced inflammatory process,
accompanied by superficial impairment of the
mucous membrane of the bladder, as well as
mucous atrophy, the use of drugs with hyaluronic
acid was most effective [51].

Derinat is a multipurpose metabolic modulator
that has a nonspecific general biological stimulat-
ing effect on all organs and tissues, normalizes the
immune status by stabilizing hematopoiesis, which
enhances tissue regeneration. Derinat significantly
reduces the sensitivity of cells to the harmful effects
of cytostatic drugs and radiation therapy [52].

Thereby, despite the results achieved in the pre-
vention and treatment of local radiation complica-
tions in patients with malignant tumors of the
female genital organs, their frequency and severity
remain quite high.

In this regard, the relevant problem remains the
search for innovative, effective ways of prevention
and treatment aimed at protecting normal organs
and tissues, reducing toxicity, conducting radia-
tion therapy without interruption, improving the
quality of patients’ life.
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