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Pe3ztome

JlydeBas Tepamusi UrpaeT BaXKHYIO POJIb B JICUCHUH OHKOJOTHUECKUX 3a00JIeBaHMIA, OHAKO €€ MPUMCHEHHUE COMPSDKEHO C PHCKOM
Pa3BUTHSI MOBPEXKICHUN OKPYKAIOIIUX 3A0POBBIX TKAHEH, MPEXkK/Ie BCEr0 OPraHOB JKEIYTOYHO-KHIISYHOTO TPAKTa U MapeHXUMAaTO3-
HBIX OpraHoB OpromrHOM monoct. OcTpasi KUIIeYHass TOKCHYHOCTh Pa3BUBACTCS y 3HAUYUTEIBHOM YaCTH MAIMEHTOB, MOTYYaIONINX
pasvKaNbHYIO JTy4eBYIO TEPaInio B 00JIacTH KMBOTa U Ta3a. OTCpOUYEHHBIE OCIOKHEHHS, TAKHE KaK XpOHUYECKast YHTEPONaTHsI, pa-
JTUALMOHHBIN KOJINT, GPUOPO3 MIEUCHH M CTPUKTYPBI MUIIEBO/IA, MOTYT CYIIECTBEHHO CHIKATh KAY€CTBO KHU3HHU U MPOSIBISATHCS CIYCTS
MECSIIIBI HITM 1a)Ke TOBI TIOCIIE 3aBEPIICHUS JICUCHUS.

B nanHO#i cTarhe MOAPOOHO PaccMaTPHUBAIOTCS SMUIESMHONIOTHS, ATOTCHE3 U KIACCU(PHUKALNS TTOCTPAIHAIMOHHBIX MOBPEKICHUI
OpraHOB OPIOLTHOM MTOJIOCTH M MAJIOTO Ta3a, a TakXKe HanOoJee BaKHBIE aCIIEKTHI JIydeBOH CEMUOTHKH STHUX M3MEHEHHI C HCIOIb30-
BaHHMEM METOJIOB PEHTTeHOrpa(uu, KOMIBIOTEPHON TOMOrpadui U MAarHUTHO-PE30HAHCHOH ToMorpaduu. Ocoboe BHUMaHUE YIS~
ercs muddepeHInanbHOi THarHOCTHKE ¥ COBPEMEHHBIM METOJIaM BU3YaJIN3allNH, TIO3BOJISIOIIIM CBOCBPEMEHHO BBISIBIISITH U OLICHH-
BaTh TSKECTh ATUX OCI0KHCHUM.
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Abstract

Radiation therapy plays an essential role in the treatment of oncological diseases; however, its application is associated with the risk of
damage to surrounding healthy tissues, particularly the gastrointestinal tract and parenchymal organs of the abdominal cavity. A sig-
nificant number of patients receiving radical radiation therapy to the abdomen and pelvis develop acute intestinal toxicity. Delayed
complications, such as chronic enteropathy, radiation colitis, liver fibrosis, and esophageal strictures, can significantly reduce the qual-
ity of life of such patients and may manifest months or even years after treatment completion. This article provides a detailed review
of the epidemiology, pathogenesis, and classification of post-radiation injuries of the abdominal and pelvic organs, as well as the key
aspects of radiologic sings of these changes using radiography, computed tomography, and magnetic resonance imaging. Particular
attention is given to differential diagnosis and modern imaging techniques that enable timely detection and evaluation of the severity
of these complications.
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WJIM TIpepbiBaHus JeueHus [2]. B ¢Bs3U ¢ 3THM BaKHEHIIICH
3aa4yeii JIy4eBOU JUArHOCTUKY CTAHOBHUTCSI pAaHHEE BBISAB-

BBepeHne
queBaﬂ TCpalursg SABJIACTCA HCOTHEMIICMBIM KOMIIO-

HEHTOM JICUEHHsI OHKOJIOTMYECKHX MAIlEHTOB, 0Koslo 70%
13 KOTOPBIX MOITYYaloT €€ B Pa3IMuHbIX KoMOMHAIHSIX [1].
HecmoTpss Ha mOsIBIEHHE COBPEMEHHBIX BBICOKOTOYHBIX
METOJIOB, TAKMX KaK JIydeBast TEpamnus ¢ MOAYTUPOBAHHON
naTeHcuBHOCTRIO (IMRT), cTepeoTakcudeckass pamuoTe-
parmust (SBRT) u cenekTuBHAs BHYTPEHHSS paJIHaIlHOH-
Has tepanus (SIRT), momHOCTRIO M30ekKaTh BO3JCHCTBUSA
Ha 3I0POBbIEC TKAHU HE YNAETcs. AKTYyaIbHOCTb IPOOIEMBI
OIPEJEIISICTCS. BBICOKOM YacTOTOM OCIIOKHEHHU: OCTpast
KHILIEYHAsl TOKCUYHOCTh pa3BuBaerca y 60-80% mnanuen-
TOB, a y 5-15% mpuBOIUT K HEOOXOIMUMOCTH KOPPEKIHH
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JICHUE ¥ OIICHKA XapaKTepa a0IOMUHAIILHBIX OCIIOKHEHUH.
daKTOphI PUCKA MX PA3BUTHS MHOTOOOPA3HbI U BKIIFOYAIOT
Kak TapaMeTpsl JiedeHus (CyMMapHas /1033, 00bEM 00ITy-
YEHHOTO KHIIIEYHWKA, COUETaHHas XUMHOTEparmsi), TaK
U OCOOCHHOCTH MalnyeHTa (MPeIIIeCTBYIOIINE OTIepaIiH,
COMYTCTBYHOIIAs matoorus). st craHaapTU3aluu OleH-
KA TSDKECTH OCTPBIX M OTCPOYCHHBIX OCIOKHCHHUH IIIH-
poxo ucrons3yercs kinaccudukanusis CTCAE (Common
Terminology Criteria for Adverse Events — o0rmas Tepmu-
HOJIOTHSI JUTS HeKeNlaTelIbHBIX COOBITH), (hparMeHT KOTO-
poit s XKKT npencrasinen B Tadbmuie 1.
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Taonuya 1. Knaccudpuxanus tokcuuHoct (CTCAE v5.0) a1 ske1y104HO-KHIIEYHOI0 TPaKTa [3]
Table 1. Toxicity classification (CTCAE v5.0) for the gastrointestinal tract [3]

1-51 cTeneHb 2-11 cTeneHb 3-11 cTeneHb 4-11 cTeneHb
OcJi0:xHeHne . .
(nérkasn) (ymepeHHast) (TsKénas) (yrpo:kaonas ;Ku3HH)
YBenuueHue uncia
VBenuuenue yucia : Kuzneyrpoxaromue
cTyna 4-6 B ieHb; ‘VBenuueHue yucia cTyiaa .
cryna 110 4 pas B JICHb . . MOCIIE/ICTBHS; CPOYHOE
Huapes OrpaHUYMBAIOIIAs >7 B IeHb; HeJIepKaHUE;
10 CPaBHEHHIO BMEILIATEIbCTBO
HMHCTPYMEHTaJIbHas rOCIHUTAIM3ALUS TT0Ka3aHa
C UCXOIHBIM [IOKa3aHO
IIOBCCAHCBHAsI aKTHBHOCTH
IIepemexaromieecs;
p 1 ’ Tpancdysust JKusneyrpoxatoriue
HesnaunrensHoe; MEePUOUUECKI .
PexransHOe WJIN SHJ0CKOMTUYecKoe/ MOCIIE/ICTBHS; CPOUHOE
BMEILIATEIbCTBO OTpaHUYMBAIOIICE
KpPOBOTEUEHHE XUPYPTrU4ecKoe BMEILIATEIbCTBO
HE T0Ka3aHo MTOBCEIHEBHYIO
BMEIIIATEIbCTBO MTOKA3aHO MIOKa3aHO
AKTUBHOCTh
Bbeccumnromnuas; CuMnToMaTHuecKas; Cy1iecTBeHHO HapyIICHO
. Kuszneyrpoxatoimue
KIIMHUYECKHE WU3MEHEHHE MIePOPAILHOTO MepopabHOE MUTAHUE,
Crpukrypa MOCIIEJICTBHS; CPOYHOE
WINA AUAarHOCTUYECKHE NUTaHus (HarnpuMep, [TOKa3aHO H/I0CKOIIMYECKOe
MUILEBOAA BMEIIATEIbCTBO
HaXOJKH; BMEILATEIbCTBO JIMeTa, BKJIIOYaroIas BMEILIATEIbCTBO MU TUTAHUE OKA3aHO
HE MO0Ka3aHo TOJIBKO MATKHE MPOTYKTHI) 4yepes3 30H]]

OCnoXHEHNA CO CTOPOHDI

KeNnyAoYHO-KNILIEYHOro TpaKra

JlygeBoe TOBpeXJECHHE IHUIIEBOJA Yalle BO3HHKAET
npu g03ax 45—60 ['p. Paznuuaror pannue (4—12 Hemenb)
U OTCpOUYCHHBIE (2—6 MecsIeB) oclokHeHus. K paHHuM
OTHOCSIT AUCKMHE3UIO, OTEK CIMU3UCTON U yTpary mepu-
cransTuku. K mo3mauM — ¢dopmupoBanue (GuOPO3HBIX
CTPHUKTYp, KOTOPbIE YacTO HOCAT pedpakTepHBIN Xapak-
Tep 1 TpeOyIoT MHOTOKpaTHO! funararun [4]. CTpukTy-
PBI IPOKCUMAJIBHOTO OT/eNa pa3BuBaroTcs y 2—12% mna-
LIUEHTOB IOCJIE JYy4YeBOW Teparuu Mo MOBOLY OMyXoyel
ronoBsl, men u Jerkux. Ha KT u peHTreHOKOHTpaCTHBIX
WCCIIEIOBAHUSAX BHU3YAIN3UPYIOTCA YTONIIEHUE CTEHKH,
HapyIIeHne MOTOPKH, CY’)KEHHE MIPOCBETA U U3bA3BICHUSI
(puc. 1).

JuddepennmansHas TMarHoCTHKA B CIIy4ae CTPUKTYP
MIPOBOJIUTCS C MENTHUYECKUMH CTPUKTYPAMHU, IHUILIEBOJIOM
bapperra, BpOXACHHBIMH aHOMANIUAMU (COCYAUCTHIMU
KOJIbIIaMH) U NMTOCTPaBMAaTHYECKUMH CTPUKTYpPaMHU 1OCIIe
JUTNTETTHHON MHTYOAIINH Ha30TacTPaTbHBIM 30H/I0M.

Pucynox 1. Knaccuuecxas kap-
MUHA NOCMIYHe8020 Hapyuie-
Hus momopuku: ouggysusie,
becnops0ounvle  mpemuuHble
COKpaWjeHuss CMEeHKU NULeo-
0a, 803HUKWIUE KAK Cle0Cmaue
PAOUAYUOHHO20 8030€lCMBUsL

Figure 1. Classic picture of
post-radiation motor disor-
der: diffuse, random tertiary
contractions of the esophage-
al wall resulting from radia-
tion exposure

PamuanyoHHBIN TaCTPUT U TYOJCHUT OOBIYHO BO3HU-
KaroT IpH o01elt no3e oomyuenus 45—-60 I'p. Octpast pasza
(2-8 Henenb) MPOSBISETCS YTONIIEHUEM CTCHKH, OTEKOM,
00pa3oBaHNEM 3PO3UH U 3B, KOTOPBIE PEHTIEHOIOTHYE-
CK{ HEOTIIMIHUMEI OT TOOPOKAYECTBEHHBIX, HO 4acTO ped-
PaKTEepHBI K aHTUCEKpeTOpHOU Tepanui [5]. Knunuyecku
HaOJIFOaeTCsl TOUTHOTA U PBOTA.

Xponnueckas ¢aza (4 Hegenu — 7 MecsneB U 00-
Jiee) Xapakrepu3yercs GuOpo30M, MPUBOIAIINM K Je-
(opmar U CTEHO3y AHTPAIBHOTO OTAENA, a TaKKE
CIITAKMBAHUIO CKIaA0K (puc. 4). DTH U3MEHEHHUS MOTYT

Pucynox 2. CHumku nayueHmos c nyueviyM 330¢phazumom.
Onpeodenaiomes cmpuxmypbvl, HaA mpemvem U300paxceHuu
BUZVATUSUPYETNCS CEUWEBOT X0O MeXHCOy NUWe8000M U cpe-
oocmenuem, Ha YEMBepmomM CHUMKe onpedensiemcs nuuye-
600HO-NIE8PANbHAS (hucmyina

Figure 2. Images of patients with radiation esophagitis. Stric-
tures are identified; the third image shows a fistula between
the esophagus and mediastinum; the fourth image shows
an esophageal-pleural fistula
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Pucynok 3. [na myueeoco nospescoenus diwcenyoka Xapak-

MepHbl NPeuUMyujecmseeHno npenuropuyecKue U nuiopuie-
cKue A36bl. Imu u3MeHeHus yauje 603HUKAIU 8 OCIpYIo Gaszy
U penmeeHoN02U4ecky OHU HeOMAUYUMbL OM NenmudecKux
a36. Kniouegoti 0cobennocmvpio makux A36 AGIAemcs ux peg-
PaKmepHOCHb K CIAHOAPMHOU AHMUCEKPEMOPHOU Mepaniiu.
Ipu DPIJIC onpedensiiomcss MHONMCECMBEHHbIE A36EHHbIE
U 9po3usHble Oeexmvl CIUUCTOL 000N0UKU

Figure 3. Radiation damage to the stomach is mainly character-
ized by prepyloric and pyloric ulcers. These changes occurred
more frequently in the acute phase and were radiographically in-
distinguishable from peptic ulcers. A key feature of such ulcers is
their refractoriness to standard antisecretory therapy. ESO reveals
multiple ulcerative and erosive defects in the mucous membrane

MMUTHPOBaTh MHPUIBTPAaTUBHEIN pak (linitis plastica),
970 TpeOyeT TmaTenbHoi tuddepeHnnanbHoN 1narHo-
CTHKH.

Tonkast kwmIka, 0COOGHHO TEPMHUHAJIBHBIA OTHEI
MOAB3IOIIHON KHUIIKK BBUAY €€ (DUKCHPOBAHHOIO II0-
JIOKEHHUSI, SIBIISIETCS KpaifHe YyBCTBUTEIBHOM K 00iyue-
Huto. OCTpBIi paguallMOHHBINA SHTEPUT MaHU(PECTHPYET
Ha 3-i Hezelle Kypca JIy4eBOU TEPANUU U MPOSBISAETCS
nuapeeii, abMOMHHAIBHONH OO0NbI0 W TeHe3Mmamu. [la-
TOTEHE3 CBSi3aH C IOBPEKICHHEM CTBOJOBBIX KJIETOK

Pucynox 4. B xponuueckyio ¢hazy nyuesoco noepexcoeHus
JHCenyOKa HAOIOOAemcst cydceHue u oeopmayus AHmpailb-
HO020 omoenda u npuspamHuKa npu OMCYmcmeu aKkmueHo20
uszvasenenus. Ipu smom penvegh ciusucmou 060104KU 4acmo
CMAHOBUMCS HEPOBHBIM, OYZPUCBIM, YO MONCEN UMUMU-
posamv uHOUILMPAMUSHYIO hopMmy paka dceryoKa u mpe-
606amv npogedeHUs: muyamenbHoU Ou@@epeHyuarbHol oua-
SHOCMUKU

Figure 4. In the chronic phase of radiation damage to the stom-
ach, narrowing and deformation of the antral section and py-
lorus are observed in the absence of active ulceration. At the
same time, the relief of the mucous membrane often becomes un-
even and bumpy, which can mimic the infiltrative form of stom-
ach cancer and thus require careful differential diagnosis

KpPHUIT, YTO MPUBOAUT K aTpodpuu CIM3UCTOH, BOCmaie-
HUIO U Manbabcopbunu. Ha xommbroTepHON TOMOTpa-
(¢uu BU3yamU3NpYIOTCS yTOMNIIEeHNe cKiIanok KepkpuH-
ra, IWjaTanus MeTelb, UX pa3/ieJeHNue BCIeJICTBUE OTE-
Ka KaK CTCHKM KHILIKH, TaK U OpPbDKEHKH, a TaKkXkKe MpH-
3HaKW Tunepcexpenun (puc. 5) [6].

Ha mnpencrasnennsix KT-n3o0paxennsx HaOmonaem
7IBa B3aMMOCBSI3aHHBIX MAaTOMOPQOIIOTNYECKUX MPH3HAKA:
TIOZICTIFBUCTBIN OTEK TPOSIBIAETCS CHIDKEHHEM IIOTHOCTH
1 yBeITYeHHEM 00bEMa MOJICIIM3UCTOTO CJIOS; ¥ YTOJIICHHE

Pucynox 5. (A) Ha penmeenosckom cnumke ¢ naccascem 6apusi HAOM00Aemcst Kiaccuyeckdas mpuaod npusHakos 1yueso2o
OHmMepUma: ymoayenue CKi1a0oK CIu3UCmol — cieocmeue oméKa u OCNAaieHus,; unepcekpeyls — npossiaemcs Groxyiayuen
KOHmpacma, cenapayus nemeiv KUMEeYHUKd 8bl36aHA MPAHCMYPATbHLIM 0méKkom u ymonujenuem opwidicetiku. () Hzmenenus
PA36UIUCh Y NAYUeHma Ha (oHe Jy4esoll mepanuu 8 OGHHOU AHAMOMUYECKOU odnacmu

Figure 5. (A) An X-ray with barium passage shows the classic triad of signs of radiation enteritis: thickening of the mucosal folds,
being a consequence of edema and inflammation, hypersecretion, manifested by contrast flocculation, separation of intestinal
loops caused by transmural edema and thickening of the mesentery. (B) The changes developed in the patient in the setting

of radiation therapy in this anatomical area
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Pucynox 6. Ilpumep xponuueckoeo paduayuonnozo snmepuma. Bmecmo nHopmanvHotll apxumekmoHuku Habaoo0aemcs 3ame-
WeHue NOOCIUUCINO20 CIOSL HCUPOBOU MKAHBIO (TUNOMAMO3) U KOHYEHIMPUUECKoe CyliceHie npoceema eciedcmesue guoposa.
HUmenno sma komounayus — xHcuposas unuivmpayus + cmpuxmypa — co30aém Kapmumy, KOmopyio 1eeko cnymamsy ¢ Ou-
MENbHO CYUWecmseyIowum 60CnanumenbHbiM 3a001e8anuem KueuHuKa

Figure 6. Example of chronic radiation enteritis. Instead of normal architecture, a replacement of the submucosal layer with
fatty tissue (lipomatosis) and concentric narrowing of the lumen due to fibrosis is observed. It is this combination, i.e., fatty
infiltration + stricture, that creates a picture that can easily be confused with a long-standing inflammatory bowel disease

CTCHKH KHILIKH — CJIECTBUE BOCIAIUTEILHON MHUIBTpa-
MU ¥ OTEKA. DTH U3MEHEHUS SBJISIFOTCS HecTierupuaecKkum
MapKepoM OCTPOTO BOCHAJIMTEIBLHOTO MpoIiecca, B JaHHOM
Cllydae — B paMKax pauanyoHHOTO SHTEPHUTA.
XpoHHUYECKUH paararioHHbIi HTEpUT (8—12 Mecs-
LIEB U MOKE) XapaKkTepusyeTcst GUOPO30M CTEHKH U 00-
JIUTEPUPYIOIIUM SHIAPTEPUUTOM, UTO NMPUBOAUT K XPO-
Huueckoil nmemun. KT-npusHakamu cityxar yToJIIeHue
CTEHKH, CTPUKTYPHI (puc. 6). XapakTepHbIM maroMopgo-

JIOTHYECKUM HMPU3HAKOM SIBIISCTCS CyOMYyKO3Hasl JIMIIOMa-
TO3HAas TUCTPODHSI.

AHOpeKTanmbHas 30Ha 0051a/1aeT HauMeHbIIeH paJroTo-
NIepaHTHOCTBI0. OCTPBIA paMaiiOHHBINA KOJMUT/IPOKTHT
BO3HHKAET BO BPEMS JIy4€BOH Teparmu, MPOSBILICH JTHa-
peeii, KpoBOTeUeHUAMH 1 TeHe3MaMHU. [1pn kommbroTepHO
ToMorpaduu HaOIIomaeTcs YTOJIICHHE CTEHKH MHPSIMOH
1 000I0YHOM KUIIKH, THI000Pa3HbIi KOHTYP raycTp U Io-
BBIIIICHUE IUIOTHOCTH MTapapeKTaIbHOMN KiIeTuaTku (puc. 7).

Pucynox 7. Ilpu komnviomepHot momozpaghuu Mo2ym 6u3yaniuzuposamspcst 084 KAIOUesblX NPUSHAKA. NUI00OPA3HbIN KOHIMYD
CAUBUCMOLL, XapakmepHbvlil OJis A36€HHbIX NOPAICEHUL, U NOGbIUEHUE NIOMHOCIU Me30PEKMANbHOU KLemuamKu, 00yClo61eH-
Hoe gocnanumenvHou unguivmpayuell u oméxom. Panee npumensinoco ucciedosanue ¢ dbapuesoll Kiuamou 0 OUAZHOCMUKU
yueso2o npokmuma. Hecmomps na mo, umo ce2o0mst 5mom memoo He pekoMeHOyemcs u3-3a pucka nepopayuu u nosenenus
bonee Oe30NACHBIX ANLMEPHAMUB, HA CHUMKAX XOPOULO OEMOHCIMPUPYEMCsl KILACCUYECKULE CUMNIMOM «NUTbL», 00YCI06IEHHbII
uepedosanueM yuacmkos OMeEKa U U3bs361eHUl CIUZUCTNOT

Figure 7. Computed tomography can visualize two key features: a sawtooth contour of the mucosa, characteristic of ulcerative
lesions, and increased density of the mesorectal tissue due to inflammatory infiltration and edema. Barium enema was previ-
ously used to diagnose radiation proctitis. Although this method is no longer recommended due to the risk of perforation and the
availability of safer alternatives, the images clearly show the classic “sawtooth” symptom caused by alternating areas of edema
and ulceration of the mucosa
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Pucynox 8. Ddmom cayuaii 0emoncmpupyem munuynvie nPUsHAKU XPOHUUECKOU JTyUesoll CIMPUKNYPbL: KOHYEHMPUYecKoe cyice-
HUe npoceema ¢ poSHLIMU KOHMYPAMU, OTCYMCMEUe A36eHHbIX 0eeKmos U NPUsHAKos 00bEMHO20 00pA306aHUA, A MAKdiCe
nocmenennuvlil nepexo0 8 HeusMeHEHHble YUaCmKY KUKy, Dmu XapakmepucmuKky nomo2aiom oug@epenyuposams Jyuesyio
CMPUKMypy om CmpuKkmyp uHotl SMuon02uy, Hanpumep, Onyxoesol

Figure 8. This case demonstrates the typical features ofchronic radiation stricture: concentric narrowing of the lumen with
smooth contours, absence of ulcerative defects and signs of volumetric formation, as well as a gradual transition to unchanged
areas of the intestine. These characteristics are used to differentiate radiation stricture from strictures of other etiologies, such

as those of a neoplastic nature

XpOHUYECKUN paJMALMOHHBIA KOJIUT WM HPOKTUT
XapakTepu3yroTcsi HanmuneM (ubdposa, hopMupoBaHHEM
CTPUKTYp (IUIaBHBIX, KOHWYECKUX) U cBuiueil. ITaruenTst
MOTYT CTpajaTh OT HMIIEPATHBHBIX MO3BIBOB U HEAEp-
JKaHWsl, YTO MPUBOIUT K COLIMAILHOW ne3amantaiuu [7].
[Tpu ucnonszoBanuu KT 1 MPT Buzyanuzupyrorcst yTod-
IIeHNe CTEHKH KHWIIeYHHKa, (PuOpo3 mapapeKTanbHOH
KJIETYaTKH, a TAKXKE HaJIM4Ine CTPUKTYP U CBULICH (puc. 8).

Ha MPT: ceMHOTHKAa XPOHMYECKOTO PagHalUOHHO-
TO KOJIMTA BKJIIOYAET CIIEIYIOIINE TIPH3HAKHU: YTOJIIEHNE
CTEHKH KHUILICYHHUKA, 00yCIIOBIECHHOE (HPHOPO30M M XPOHU-
YEeCKHUM BOCHAJICHUEM; «T'PA3HYIO» MapapeKTaIbHYTO KIIeT-
YaTKYy, TMPOSIBIIIONIYIOCS TIOBBIIIEHHEM IUIOTHOCTH M He-
YETKOCTHIO KOHTYPOB BCIIECACTBUE (PUOPO3HBIX M3MEHEHU;
a TaKoke HAJIMYHE CTPUKTYP C IIABHBIMH KOHTYpaMH, JIO-
KaJIM3YIOLIMXCS B 30HAX MAaKCUMAaJIbHOTO OOy YeHHSI.

OCnoXXHEeHNA CO CTOPOHbDI

napeHXMMaTO3HbIX OPraHoB

IleueHp sBISETCS BBICOKO PAJUOYyBCTBUTENIBLHBIM Op-
TaHOM. PaZ[I/IaHI/IOHHO-I/IHIIYHI/IpOBaHHaSI OOJIE3Hb IIEYEHU

(PUBII) pazBuBaercs y 5—10% manmeHToB IpU CyMMapHOI
noze 30-35 I'p Ha Bech 0Obem oprana [8]. Kimaccudukarms
PUBII, ocHOBaHHAs HA KITMHUKO-Ta00PaTOPHBIX U BU3YaJIH-
3aIIMOHHBIX KPUTEPHSIX, ITPE/ICTaBIeHa B Ta0OHIe 2.

[Tatorene3 PUBII npencrasisier coboii kacka Moie-
KYJSIPHBIX U KJICTOUHBIX MTOBPEKICHHH.

CxeMma 1. I[IaToreHe3 paguauMoOHHO-UHIYLHHPOBAH-
HOI1 00J1e3HM NeYeHHU:

Wonnsupyromee m3nmyuenne — [loBpexxaenne 3H70-
TETHABHBIX KJIIETOK CHHYCOHJIOB — AKTHBAIHS TPOMOO-
IIUTOB | 3Be3M4arhixX KieTok (Mto) — ObOpa3zoBanue MH-
KpOTPOMOOB U BBICBOOOXKIEHHE (DaKTOPOB (hHUOporeHesa
(TGF-B) — Beno3Hslii 3acToil 1 00CTpyKuus — AroI-
TO3 IeMaTOUTOB ¥ N30BITOYHOE OTIOKEHUE KOJIareHa —
PasButie ¢pubposa u arpodun nedeHu.

Kmmangeckn PUBIT nposiBisiercst cnabocThio, MOBBI-
IIEHUEM IIeoYHON (ocdarasbl, remaToMeraiueii u ac-
uutoM. [Ipu KT u MPT npsmMpIM TIpU3HAKOM SIBIISIETCS
30HA [MOHMKEHHOM MJIOTHOCTHU C YETKUMU, POBHBIMU, JIH-
HEHHBIMU TPAHUIIAMH, TOYHO COOTBETCTBYIOIINMH KOH-
Typy Tosist oonmy4enus (puc. 9).

Taonuya 2. Knaccugukanus paguanuoHHO-UHAYIHPOBAHHOI 00JIe3HN NeYeHn

Table 2. Classification of radiation-induced liver disease

Bpems Knnnuko-1adoparopHbie
Tun p parop Busyanuzanuonnsie npusnaku (KT/MPT)
MaHuecTanun NPU3HAKH
Acuur, renaromeranus, Yérko ouepyeHHas 30Ha TUIOJICHCUBHOCTH/
Knaccuueckast | 4-8 Henmenb nocie o
9 MOBBIIICHUE IEIOYHOMN THIEPUHTEHCUBHOCTH 110 KOHTYPY IOJISl 00Iy4eHUs;
PUBIT Ty4eBOU Teparun
(dhocdaraszsr BEHO3HAasi 00CTPYKIHUS
Menee BbIpaKEHHBIN ..
OtcpoueHHas | 3—6 MecsIeB nocie Duodpo3, morepst 00bEMa NIEUEHH, PETeHEPATOPHBIE Y3JIbI,
. acuuTt, puopo3, MpU3HAKU Ny
PUBIT JTy4eBOU Tepanuu < TIPU3HAKU TOPTAIBHON TUIEPTeH3UN
MOPTAJIbHOU T'HIICPTCH3UN
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Pucynox 9. Hayuenmka ¢ memacmamuyecKum pakom MOLOYHOU Jicele3bl, NONYHUBLULAs IYUe8yi0 mepanuio Ha 001acms no-
36onounuxa. Ha KT euzyanuzupyemcs 3ona nonudicennot niomuocmu, na MPT — 30Ha nogvluienno2o cueHania 6 ne4enu, Ko-
mopas MOYHO COOMBEMCmayen KOHMypy Nojid 00nyueHUs U NPOAeIAemcs 8 8ude YémKol npsamol JuHuU. Imo He apmegakm,

a munu4dHoe nposeileHue j1yiesoco I’lOBpe.?fC()eHM}Z napeHxumbol

Figure 9. A patient with metastatic breast cancer who received radiation therapy to the spine. The CT scan shows an area of reduced
density, while the MRI shows an area of increased signal in the liver, which corresponds exactly to the contour of the radiation
field and appears as a clear straight line. This is not an artifact, but a typical manifestation of radiation damage to the parenchyma

Ha done creatosa obmydeHHAst 30HA MOKET BEITIISICTD
OTHOCHUTEIFHO THIIEPACHCUBHOW. Tarke HaOIIOMAIOTCs
HapyIeHns neppy3nuu: TPAaH3UTOPHOE TTOBBIIIIEHHOE OC-
naonerne (THAD) umu 3ajeprkka BbIBEICHUS KOHTpacTa
BCJICICTBUE HAPYILICHHUS BEHO3HOTO OTTOKA.

[Momxemymounast >Keie3a CUUTACTCS OTHOCHUTEIHHO
pPaaMOpPEe3NUCTEHTHBIM OpTaHOM. TeM He MeHee, OMUCaHBI
CIIy94ad pa3BUTHS CTPOMAJIHHOTO OTEKa M (Pprbdo3a, KOTo-
pBle TpH BU3yaJH3alldd MOTYT UMHTHUPOBATh KapTHHY
XPOHUYECKOTO MaHkpearuta (puc. 10).

Pucynox 10. Xporuueckoe nyuegoe nogpedicoerue nooicenyooy-
HOIL Jiceie3bl NPUBOOUN K PA3GUMUIO 8NOPUYHOLO XPOHUYECKO-
20 namHkpeamuma, MOp@OL02ULECKU NPOAGTSIOULe20Cs ampo-
uei naperxumol u udposzom. Obpamume HUMAHUE HA 00-
JaCmb, BbIOCNIEHHYIO KPACHbIM: YACMb NOYKU MAK#Ce NONAad
6 noje 0onYyueHUst, YMo 0ObIACHAEN COYEMANHOE NOBPENCOCHUEe
000ux opeanos

Figure 10. Chronic radiation damage to the pancreas leads
to the development of secondary chronic pancreatitis, mor-
phologically manifested by parenchymal atrophy and fibrosis.
Note the area highlighted in red: part of the kidney was also
exposed to radiation, which explains the combined damage
to both organs

[Ipn mydeBoii HepomaTuy BBIAEIAIOT OCTPBIA M XpO-
HUYECKHU paguanuoHHbi HeppuT. OcCTpblii mporiecc
XapaKTepHU3yeTCsl COXPAaHEHUEM Pa3MepOB MOYKH IPHU T'H-
CTOJIOTMYECKOM TMOBPEXIEHUH KITyOO4KOB. XPOHUYECKHUIT
HeQpUT MposABIAeTCA arpoduel, CHIKEHHEM (YHKIIUU
MOYEK NPHU OTCYTCTBUH OOCTPYKIWH, NMPUYIEM 30HA II0-
paKEeHHUsI COOTBETCTBYET MO0 OOTydeHHs, a HeOOIydeH-
Hasl TI0YKa 4YacTO MOJBEpPraeTcss KOMIIEHCATOPHOM THUrep-
TpouH.

Cene3éHka MOXET OBITb IOABEPrHYTa OOIYYCHUIO
y HaLUEeHTOB ¢ TUMQOnponrpepaTUBHEIMU 3a00JI€BaHIA-
Mmu. J10361 4-8 I'p paspymrator 1TMMQpOUIHYIO TKaHb B Te4e-
HUE Yaca, a 10361 35-40 I'p mpuBomsaT x HuUOPO3y U arpo-
¢un B TeueHne 5—6 Henenb. ATpoQHs SIBISETCSI OCHOBHBIM
MO3IHUM BU3YaJIM3allMOHHBIM MpU3HaKoM (puc. 11).

Pucynox 11. Cenesénxa upe3soluaiino paouo4yscmeumenbHa.
ocmpast ¢haza ne umeem cneyuGUUECKUXx GU3YATUIAYUOHHBIX
npuznakos. B xponuueckoil pase pazeusaemcs ampous,
KAK NOKA3AHO HA npumepe 3mo2o nayuenma

Figure 11. The spleen is extremely radiosensitive: the acute
phase has no specific imaging features. In the chronic phase,
atrophy develops, as shown in this patient
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3aknoyeHune

AONOMUHABHBIE OCIJIOKHEHHS JTy4eBON Teparuy Tpei-
CTaBISIIOT COOOH CEPhE3HYI0 MEAUKO-COLHUATBHYIO MPO-
OleMy B CBf3M C WX BBICOKOH pacrpoCTPaHEHHOCTHIO
Y HEONArompUsATHBIM BIMSHUEM Ha KAYECTBO JKU3HU OHKO-
JIOTMYECKUX TAIMEeHTOB. JlydeBble METO/bl JMarHOCTHKH,
B niepByto ouepenb KT, urparor KioueByro posib B CBOEB-
PEMEHHOM BBISIBJIEHUH, OIIPE/ICIICHUN XapaKTepa U CTeNeHH
TSDKECTH 3TUX OCJIOKHEHUH. Vcnonb30BaHne cTaHaapTU3u-
POBaHHBIX KJIACCU(HKAIN U 3HAHUE THITHIHON CEMUOTHKA
MOCTPaIMAIIMOHHBIX W3MEHEHHH, CPOKOB MX MaHU(ecTaIu
M yMEHHE TPOBOIUTH JU(P(EPEHINAIBHYIO JHATHOCTUKY
C PELUIBOM OITyXOJIH SIBJSIFOTCS 00513aTeIbHBIMU JITSL Bpa-
Yya-peHTreHosora. Merozipl BU3yaau3aluy MO3BOJIAIOT TOY-
HO OLICHUBATh PaHHHUE MPU3HAKH TOBPEKICHUS U ONTUMHU-
3UPOBATh TAKTUKY BEICHUS TAHHON KaTerOpuy OONTbHBIX.
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