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AYYEBBIE METOABI NICCAEAOBAHNS B AMATHOCTUKE BOAE3HU KPOHA
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1 VpxyTcknii Hay4HBIN LeHTP XUpyprum u TpapMmaroaorun, VMipkyrck, Poccuiickas ®eaepanms
O6aacTHOT OHKOAOTMIECKIIT Arciancep», VIpkyrcek, Poccnitckas Peaepariys

BonesHb KpoHa (BK) oTHocuTCA K BOCnasuTeNbHbIM 3a601eBaHUAM KULIEYHUKA HEeACHOW 3TUONOTUM U, MO MHEHUIO MHOTMX aBTOPOB, Pacnpo-
CTPaHEHHOCTb €€ BO BCEM MUPE HEYKNOHHO PacTET. M3 MHCTPYMEHTaIbHbIX METOA0B ANArHOCTUKM «30/10TbIM CTaHAAPTOMY B BbIABIEHUM KULLEYHbIX
3ab60/1€BaHNI OCTAETCA MNEOKONIOHOCKONUA ¢ buoncueit. OgHaKo, NocKobKy BK MOXKeT nopakaTb S1tobyio YacTb KenyA04HO-KULWEYHOTo TPAKTa, AaH-
HbIi METOA, UMEeeT CBOM OrpaHMYeHUA 13-3a HEBO3MOMXKHOCTU OCMOTPA NPOKCUMAbHBIX OTAE0B TOHKOW KULWIKKM, @ TaKXKe OLLEHKM COCTOAHUA BCEX
C/I0€B KULLEYHOMN CTEHKM. Kpome TOro, 3TOT MNHBA3UBHbIN METOA, N1I0X0 NePeHOCUTCA NAaUMEHTAMMU, YTO AeNaeT ero HexXenaTelbHbIM B MHOTOKPAaTHOM
nposegeHuu. JlyueBble METOAbl AMArHOCTUKM, TaKMe KaK yAbTpasByKoBoOe uccnepoBaHue (Y3UM) kuweuHuKa, KomnbloTepHas (KT-aHTeporpadus) u
MarHWTHO-pe3oHaHcHas sHTeporpadusa (MP-sHTeporpadus), XopoLuo 3apekomeH0Banu cebs B AnarHocTvke BK, Tak Kak cnocobHbl HEMHBA3UBHbBIM
NyTEM BMU3YaIM3MPOBATb HE TO/IbKO TO/ICTYIO, HO U TOHKYIO KULLKY, OLEHWUTb XapaKTep NOBPEXAEHUA IyOOKMX CNOEB KULLEYHMKA, BbIABUTL ApYrye BO3-
MOXHbIE OC/IOKHEHWs, TaKMe KaK CTPUKTYpPbI, abcuieccsl, cBUWM U T.4. Kpome Toro, KT- 1 MP-3HTeporpadus no3BonseT OLeHUTb COCTOAHWUE APYruxX
OpraHOB U CUCTEM B 30HE CKaHMPOBAHWA, BbIABAAA Kak CBA3aHHbIe ¢ BK, Tak 1 He cBA3aHHble C Hell NaToNorMYeckne coCcToAHMA. Ha ocHoBe ayueBbIx
MeTOZ0B nccneaoBaHus bK 6bin npeanokKeHbl pasnanyHble MHAEKCbl aKTUBHOCTU 3a60/1eBaHNSA, HObLIMHCTBO M3 KOTOPbIX OCHOBaHbI Ha MP-3HTepo-
rpadun. OfHaKo, Ha CEroOAHALWHUIA AeHb HU OAWH W3 HUX HE NONYYUA BCEODLLEro NPU3HAHUA U He BK/IKOYEH B CTaHAAPTHbIE NPOTOKO/bl AUArHOCTUKM
BK.

Mouck nHdopmaumm nposoamaca no 6asam gaHHbIx PubMed, Medline, Scopus, eLibrary, Cyberleninka ¢ ucnonb3osaHvem Kato4eBbIx c10B: «60-
ne3Hb KpoHa», «ynbTpasByKoBOE MCCaef0BaHWe KULWEeYHUKa», «KT-aHTeporpadusa», «MP-sHTeporpadusa». B 6ase gaHHbix PubMed n Medline npu-
MEHAICb ABa TUNA NOMCKOBbIX 3aNPOCOB: a) C MCMNO/Ib30BaHWEM TepMMHOB Brbanotekn MeSH "Crohn Disease/diagnosis", "Crohn Disease/diagnostic
imaging" 6) c ucnonb3oBaHWem KatoyeBbix c1oB "ultrasound examination of the intestine", "CT-enterography", "MR-enterography". B HacToswwem
0630pe NpoaHanM3npPoBaHO 34 UCTOYHMKA, U3 KOTOPbIX 25 COAEPIKANMN aKTyaslbHble AaHHble 33 NOCAeAHUI AecaTUuneTHUA nepuog (2014-2024 rr.).
KpuTepum BratoueHns B 0630p: 0630pbl, cucTemaTnyeckme 0630pbl, PaHAOMU3UPOBAHHbIE KOHTPONMPYEMbIE UCCIe0BaHUA, METaaHaNNU3bl, NOCBA-
WEHHble cneumnduKe Ny4eBbIX METOA0B BMU3YyasM3aLLMM KMILEYHMKE Y NaumeHToB ¢ BK. Kputepuun nckaoueHua: ctatbu, coaepiaiime MHGopmaumio o
Hesly4eBbIX MEeTOAAX MHCTPYMEHTaNbHOM AnarHoCTUKM Npu BK, cTaTbu ¢ MccnefoBaHUAMM NALMEHTOB C A3BEHHBIM KOJIMTOM, UCCNIEA0BAHUA C Heslo-
CTYMHbIM NOAHBIM TEKCTOM.

Kntouesble cnoBa: 60s1e3Hb KpoHa, ynempassykosoe uccne0o8aHue KuweyHuka, KT-asHmepoapagus, MP-anmepozpagus.
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Crohn's disease (CD) is an inflammatory bowel disease with an unknown etiology, and many authors suggest that its prevalence is steadily increasing
worldwide. Among the various diagnostic methods available, ileocolonoscopy with biopsy is considered the "gold standard" for detecting intestinal
diseases. However, since CD can affect any part of the gastrointestinal tract, this method has limitations. It cannot examine the proximal parts of
the small intestine or evaluate all layers of the intestinal wall. Furthermore, this invasive procedure is often poorly tolerated by patients, making it
less applicable for repeated use. Non-invasive imaging techniques, such as ultrasound examination (US), computed tomography enterography (CT
enterography), and magnetic resonance enterography (MR enterography), have proven effective in diagnosing CD. These methods can visualize not
only the large intestine but also the small intestine, assess damage to the deeper layers of the bowel, and identify associated complications such as
strictures, abscesses, and fistulas. Additionally, CT and MR enterography enable the assessment of other organs and systems within the scanned area,
allowing for the identification of both CD-related and unrelated pathological conditions. Various CD activity indices have been proposed, most of which
rely on MR enterography. However, none of these indices have achieved universal acceptance or are included in standard diagnostic protocols for CD.
The search for information was conducted in databases such as PubMed, Medline, Scopus, eLibrary, and Cyberleninka, using keywords including
"Crohn's disease", "ultrasound examination of the intestine", "CT enterography", and "MR enterography". Two types of search queries were performed
in the PubMed and Medline databases: a) using MeSH library terms like "Crohn's Disease/diagnosis" and "Crohn's Disease/diagnostic imaging", and b)
using keywords like "ultrasound examination of the intestine", "CT enterography", and "MR enterography". This review analyzed 34 sources, of which
25 contained relevant data from the last ten-year period (2014-2024). The inclusion criteria for the review consisted of reviews, systematic reviews,
randomized controlled trials, and meta-analyses that focused on imaging studies of the intestine in patients with CD. Exclusion criteria included articles
that discussed non-radiological-assisted methods for CD, studies involving patients with ulcerative colitis, and studies lacking full-text access.
Keywords: Crohn's disease, intestinal ultrasound, CT enterography, MR enterography.
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BBEAQEHMUE

BHeapeHWe MeToaoB AnarHoCcTUKKM 6onesHn KpoHa (BK), Takux
Kak Y3W KuweyHuka, KT- n MP-sHTeporpadms, ctano npopbiBom B
BM3YyaNM3aLMM KULLIEYHOrO TPaKTa. TpaAULMOHHbIE PEHTIeHON0MnYe-
CKMe METoZpI C UCMO/Ib30BaHNEM BApUA NOCTENEHHO BbITECHAOTCA U3
NPaKTUKKU, NOCKONBbKY OHWU MeHee MHGOPMATUBHbI, CBA3AHbI C MOHMU-
3VPYIOLLMM M3NyYeHUEM M 0613 30T HELOCTaTOYHOM TOYHOCTBIO UH-
TepnpeTaumu. Y3, KT- 1 MP-aHTeporpadms 3HauMTeNnsHo obnerymam
uccnefoBaHve KuweyHnka npu BK n Bcé valle ctanm ncnonb3osatbea
BPayaMm Ha NPaKTUKe. 3TN MEeToAbl NO3BONAOT HEUHBA3UBHO OOHa-
PY}WTb BOCNANEHWE KaK B TONCTOM, TakK U B TOHKOMN KULLKE, BbIABUTD
¢1OpPO3HbIE M3MEHEHUSA, @ TaKKe Pas/IMyHble OC/ONHEHMA B BUAE
CTPUKTYp, abcueccos, cBULLel, A3B, nepdopaumii u ap. Kpome Toro,
OHW JAl0T BO3MOXKHOCTb OLLEHUTb COCTOSIHWE OKPYKaIoLLMX COCYLOB,
NepUHTEPaNbHOTO XMPa, UCKAIOUUTb UAN MOATBEPAUTL BEHO3HbIE
OKKMt03uK, numbageHonatMio M np. HeKkoTopble WccnefoBaHUA
nokasanu, yto KT u MP-aHTeporpadua moryT 6biTb MCMOMb30BaHbI
4N U3MEPEHUA [/IMHbI TOHKOM KMLUKM C MOMOLLbIO CreLmanbHoro
nporpaMmmHoro obecneyeHna. 3T0O MOXKET OKa3aTbCA NOME3HbIM ANA
TOYHOTO OnpeAeneHna OKaaM3aLMmU NaToNorMYecKoro npoLecca u
4n1a 6onee YETKOTO NNaHMPOBaHUSA 0O6BEMA XMPYPrUUYECKOTO BMELLa-
TenbcTBa. MP-3HTEpOrpadmn TakKe NO3BONAET BbIABAATL APYrMe BHE-
KWLeYHble NPOABNEHUA, TaKMe KaK MepBUYHbLIA CKAEPO3MPYIOLLMIA
XONAHTUT, NMAaHKPeaTUT, aBaCKyNAPHbLIN HEKPO3 rooBoK HeapeHHbIX
KoCTel, cakpounmmut u T.4. [1-3].

Mouck nHdopmaumm nposoauaca no 6asam gaHHbix PubMed,
Medline, Scopus, elibrary, Cyberleninka ¢ ncnonbsosaHuem Kito-
yeBbIX CNOB: «6onesHb KpoHa», «ynbTpasByKOBOE WCCiefoBaHMe
KuleyHuKa», «KT-aHTeporpadua», «MP-aHTeporpadus». B 6ase
ZaHHbIx PubMed 1 Medline npumeHsMcb ABa TMNa NOMCKOBBIX 3a-
NPOCOB: a) C UCNO/b30BaHWEM TepMUHOB 61banoTekn MeSH "Crohn
Disease/diagnosis", "Crohn Disease/diagnostic imaging" 6) ¢ ucnonb-
30BaHMeM KatoueBblx cnoB "ultrasound examination of the intestine",
"CT-enterography", "MR-enterography". B HacTosAwwem 0630pe npoa-
HasM3MPOBaHO 34 UCTOYHMKA, U3 KOTOPbIX 25 coepKanu aKTyasbHble
[aHHble 32 NOCNeAHMI AecaTUNeTHUIA nepuog, (2014-2024 rr.). Kpute-
puv BKAKOYEHMA B 0630p: 0630pbI, cUcTeMaTUecKkue 0630pbl, paHao-
MU3MPOBAHHbIE KOHTPOIMPYEMbIE UCCeA0BaHUA, METaaHaNM3bl, No-
CBALLEHHbIE cneuudmKe ny4eBbiX METOA0B BU3Yann3aLMm KULLEYHKKA
y naumeHToB ¢ BK. Kputepum ncknoueHma: ctatbm, coaeprralime uH-
dopmaLmio 0 HeNyYEeBbIX METOAAX UHCTPYMEHTaNbHOM ANArHOCTUKM
npv BK, cTatby ¢ UccneaoBaHUAMM NALLMEHTOB C A3BEHHBIM KOJIUTOM,
UccNef0BaHMA C HEAOCTYMHbBIM NOHbBIM TEKCTOM.

YnbTpa3ByKoBoOe UccneA0BaHME KMLWEYHUKA

¥Y3U KnweyHnKa ABNAETCA HEMHBA3MBHbBIM, HEMOHU3NPYHIOLWMM
METOA0M AMArHOCTUKM 1 Bonee AOCTYNHbIM B cpaBHeHuM ¢ KT n MPT.
KBanmouLmposaHHbIN CNeLManmucT C NOMOLLbL 3TOTO METOAA CMOXKET
TOYHO BbIABUTb NATONOMMIO KMLIEYHMKA, OLLEHUTb COCTOAHWE COCYA0B,
3M1ACTUYHOCTb CTEHOK, IMMPATUUECKMX Y3/10B U KPOBOTOK B BpblxKen-
Ke. Kpome Toro, ¥3W no3sonsfeT onpeaenuntb TakMe OCNOKHEHNA, KaK
CBULLM, abCLecchl, CTPUKTYPbI, TUNEPTPOPUIO BPbIXKEEYHOTO Kupa U1
np. JaHHbI METOA, NY4EBO ANArHOCTMKM NMOKA3a BbICOKYH TOYHOCTb
B MPOrHO3MPOBAHWM OTBETA Ha JieyeHne, NPOorpeccMpoBaHum 3abone-
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INTRODUCTION

The introduction of diagnostic methods for Crohn's disease
(CD), including intestinal ultrasound, CT, and MR enterography,
has significantly enhanced the visualization of the intestinal tract.
Traditional radiological techniques that use barium are being
gradually phased out because they are less informative, involve
exposure to ionizing radiation, and have limitations in interpre-
tive accuracy. Ultrasound, CT, and MR enterography have great-
ly simplified the examination of the intestines in CD and are in-
creasingly utilized by healthcare professionals. These methods
enable non-invasive detection of inflammation in both the colon
and small intestine, as well as fibrous changes and various com-
plications, including strictures, abscesses, fistulas, ulcers, and
perforations. Additionally, they allow for the assessment of the
surrounding blood vessels and mesenteric fat, helping to confirm
or exclude conditions such as venous occlusions and lymphade-
nopathy. Some studies indicate that CT and MR enterography
can measure the length of the small intestine using specialized
software. This capability can be valuable for accurately pinpoint-
ing the location of the pathological process and more effectively
planning surgical interventions. Furthermore, MR enterography
can identify extraintestinal manifestations of the disease, such as
primary sclerosing cholangitis, pancreatitis, avascular necrosis of
the femoral heads, and sacroiliitis [1-3].

The search for information was conducted using the follow-
ing databases: PubMed, Medline, Scopus, elibrary, and Cyber-
leninka. The keywords used were "Crohn's disease", "ultrasound
examination of the intestine", "CT enterography"”, and "MR en-
terography". In the PubMed and Medline databases, two types of
search queries were employed:

a) Using MeSH terms: "Crohn's Disease/diagnosis" and
"Crohn's Disease/diagnostic imaging".

b) Using keywords: "ultrasound examination of the intes-
tine", "CT enterography", and "MR enterography".

This review analyzed a total of 34 sources, 25 of which
provided relevant data from the last ten years (2014-2024). The
inclusion criteria for this review were as follows: reviews, sys-
tematic reviews, randomized controlled trials, and meta-analy-
ses focusing on radiological imaging of the intestine in patients
with Crohn's disease. The exclusion criteria included articles that
discussed non-radiological-assisted methods in Crohn's disease,
studies involving patients with ulcerative colitis, and studies for
which the full text was unavailable.

Ultrasound examination of the intestine

Ultrasound is a non-invasive and non-ionizing diagnostic
method that is more accessible than CT and MRI scans. A quali-
fied specialist can use this technique to accurately identify intes-
tinal pathologies, assess the state of blood vessels, including the
elasticity of vessel walls, and examine lymph nodes and blood
flow in the mesentery. Additionally, ultrasound can help detect
complications such as fistulas, abscesses, strictures, and hypertro-
phy of mesenteric fat. This method of imaging study has demon-
strated high accuracy in predicting treatment responses, disease
progression, the risk of surgical intervention, postoperative com-



XKapzarosa I'M ¢ coasm. Auarnoctuxa 604e3unu Kpona

BECTHMK ABUMILIEHHEI
Tom 27  No 2 % 2025

BaHWA, PUCKa XMPYPrMYecKoro BMeLLIATeNbCTBA, NOCNEe0NepaLMOHHbIX
OC/IOKHEHWI, @ TaK}Ke B NPOrHO3MPOBaHWM LOAFOCPOYHOM PEMUCCUM.
HekoTopble nccnefoBaHWA MOKa3aaM XOPOLLYIO KOPPENALMIO Mexay
Y3 u mapképamu BocnaneHus (C-peakTuBHbI 6enoK, deKkanbHbIi
Ka/IbNPOTEKTMH), @ TaKKe NnoKasaTenamu Taskectu BK [4-8].

Y3M KuweYHWKa npuBiekaTenbHO Gnarogaps CBOei HeuHBa-
3MBHOCTM, JOCTYNHOCTU M OTCYTCTBUIO NIy4€BOM Harpysku. Ko scemy
npouyemy, Y31 ¢ nepopanbHbiM KOHTPACTUPOBAHUEM TOHKOW KULLKM
No3BOAAET AeTa/IbHO MCCNefoBaTh NETIM KULLEYHUKA, Bonee TOUHO
onpesennTb TOAWMHY CTEHOK, MEPUCTANLTUKY, nepdysuio, a Tak-
e BblABUTb TaKuMe OCNOXHEHMWA, KaK CTeHO3bl, NpecTeHoTUYecKue
pacwmpeHns, ceuwy 1 abeueccsl. [JJONoNHUTEbHOE BHYTPUBEHHOE
BBELlEHME KOHTPACTHOro BewectBa npu Y3M nomoraet onpenenvtb
yCWUAEeHMe BacKyNApMU3aLLMK B NOPAXKEHHOM y4YaCTKe KULLEYHUKA, And-
depeHUMpoBaTh PUBPO3HLIE U3MEHEHNA OT BocnaneHus [9, 10].

PaspaboTtaH amepuKaHCKuIM MHAEKC NO AaHHbIM Y3U, BKAtoYato-
LMY TONLLMHY CTEHKM KMLLEYHMKA M LONAIEPOBCKUIM CUrHAN B KayecTBe
napameTpoB. bbino 06cneaoBaHo 22 NauMeHTa, y KOTOPbIX OLEeHUBa-
Nacb cTeneHb akTMBHOCTM OT 1 (oTcyTcTByeT) Ao 4 (BbICOKas) npu no-
MOLUM CoHOrpadum, a 3aTemM WUIEKONOHOCKONUK. ITO UCCNEa0BaHME
MOKa3ano BbICOKYK Koppenaumio pesynbtatoB Y3U u aHgockonuu
[10].

B pononHeHue K BblwecKaszaHHOMY, ciegyeT OTMeTUTb, YTo Y3
[AMarHOCTVKa KMLLEYHMKA XapaKTePU3YETCA BbICOKOM TOYHOCTbIO B Bbl-
AsneHum bK. Nokasatenun 4yBCTBMTENBHOCTU COCTaBAAOT 85%, a cnel-
nduyHoct — 98% [11].

HecmoTpa Ha BuaMMble poctomHcTBa Y3M, BCE e y Hero ume-
t0TCA c1abble CTOPOHbI. K HeA0CTaTKaM METOAA MOKHO OTHECTM C/I0MK-
HOCTW BM3yaM3aLLMy TOLLEW, NPAMONA, nonepeyHo-060404HOM KULIKK
1 GU3MONOTNYECKMX M3rMOOB M3-3a aHATOMUYECKMX OCOBEeHHOCTel
3TUX 0TAENO0B. TaKXe C NOMOLLBIO ¥3 ANArHOCTUKN HEBO3MOMHO oLe-
HWTb NepuaHanbHyto 0bnactb. Kpome Toro, uccinefoBaHne CUAbHO
3aBWCWT OT OMbITa U KBaAnMKaLmMm Bpada Y3 anarHoctvku. Haamune
MOBbILEHHOTO YPOBHA ra3a B KULLEYHWKE W BbIPaXKeHHan KMpoBas
KNeT4yaTKa naLMeHTa MOMXKET CHU3UTb KauecTBo obcnesoBaHusa [12].

B HacToswwee Bpema ponb Y3U B OLeHKe aKTUBHOCTU U TAXKECTU
BK oKoHuaTenbHO He onpeaeneHa U3-3a HEOAHO3HAYHbIX Pe3yNbTaToB
HEKOTOPbIX MccneoBaHUiA. OgHAKO MMeIoLLMecs AaHHbIE O NPUMEHE-
HuK Y3W B moHuTOpUHTre BK 1 oLeHKe oTBETa Ha IeyeHne MHoroobe-
watowpe [12, 13].

KT-aHTeporpadus

KT-aHTeporpadus npeactasnset coboit HEMHBA3WBHbIN Paamo-
NOMUYECKUI1 METOZA, KOTOPbIV 32 OTHOCUTE/IbHO KOPOTKMIA BPEMEHHOM
MPOMEKYTOK MO3BO/AET BU3Ya/NIN3MPOBATb BECH KMULUEYHbIN TPAKT U
NI0KaNM30BaTb Natonornyeckme mameHerma. C nomoubto KT-3HTe-
porpadumn MOXKHO OBHAPYKWUTb TaKME OC/IONKHEHMA, KaK CTPUKTYPbI,
cBuLWwM, abeuecchbl. MoMUMO BCEro, 3TOT BUA, AMArHOCTUKM MOMKET BU-
3yaM3MpPoBaTb BHEKMLLIEYHbIE NPOosBaeHNs BK co cTopoHbl Bpbixkent-
KK, IMMPOY3N0B U ApYrMX CTPYKTYP. JaHHbIA MEeTog, TaKKe Nnokasan
cBOI 3P PEKTUBHOCTb B OLLEHKE MPOLLECCOB 3aXKMBIEHUA CAMU3UCTOM
060/104KM KMLLEYHMKA M OTBETA Ha NPOBOAMMOE fiedeHue npu BK [14].

B ogHOM M3 uccnenoBaHUiA Bbin NPeaNoKeH HOBbIN MHCTPY-
MEHT AN15 oueHKM akTueHocTv BK — CTEIA (CT-enterography index of
activity), 4€MOHCTPUPYIOWMIA BbICOKYIO KOPPENALMIO C SHAO0CKOMM-
yeckMm MHAeKcom TaxkecTn BK — CDEIS (Crohn's disease endoscopic
index of severity). B peTpocnekTBHOM McCeA0BaHWUM, BK/OYABLUEM
49 naumeHToB, KOTOPbIM paHee Bblan NposefeHbl KT-aHTeporpadun
1 UNEeOKONOHOCKONWS, BbIN0 NPOaHanM3npoBaHo 280 cermeHTOB To-
CTOW KMLWKK. [TpoBoAMAaCh KONMYECTBEHHAs OLLEHKA TO/ILLMHbI CTEHOK
KULLKM M KOHTPACTHOTO YCUIEHMS, 3 TaKKE KaueCTBEHHAN OLEHKaA C/o-

plications, and potential long-term remission. Some studies have
shown a strong correlation between ultrasound findings and in-
flammatory markers, such as C-reactive protein and fecal calpro-
tectin, as well as indicators of the severity of CD [4-8].

Intestinal ultrasound is a valuable diagnostic tool due to its
non-invasiveness, widespread availability, and absence of radia-
tion exposure. Furthermore, oral contrast-enhanced bowel ultra-
sound enables a detailed assessment of the small intestine, allow-
ing for a thorough examination of intestinal loops. This method
enhances the accuracy of measuring wall thickness, observing
peristalsis, assessing blood flow, and identifying complications
such as stenosis, prestenotic dilations, fistulas, and abscesses.
Additionally, the intravenous administration of a contrast agent
during the ultrasound can help identify increased vascularization
in the affected area of the intestine, aiding in the differentiation
between fibrous changes and inflammation [9, 10].

A new ultrasound activity index for CD consisting of bowel
wall thickness and color Doppler has been validated. In this study,
involving 22 patients, the degree of activity was scored from 1
(none) to 4 (high) using both ultrasound and ileocolonoscopy
(based on the pattern and extent of typical lesions). The findings
demonstrated a strong correlation between the results of ultra-
sound and endoscopy [10].

Additionally, ultrasound diagnostics of the intestine exhibit
high accuracy in detecting CD, with sensitivity indicators at 85%
and specificity at 98% [11].

Although ultrasound has several advantages, it also has its
limitations. Some of the disadvantages include challenges in vi-
sualizing certain areas, such as the jejunum, rectum, transverse
colon, flexures, and bends, which are the anatomical features of
these sections. Additionally, ultrasound diagnostics are not ef-
fective in evaluating the perianal area. The quality of the exam-
ination is also highly dependent on the experience and qualifica-
tions of the doctor performing the ultrasound. Furthermore, an
increased level of gas in the intestine and significant fatty tissue in
the patient can diminish the quality of the imaging study results
[12].

While the role of ultrasound in evaluating the activity and
severity of CD has not been fully established due to conflicting
results from various studies, the existing data on using ultrasound
for monitoring CD and assessing treatment responses is promis-
ing [12, 13].

CT enterography

CT enterography is a non-invasive imaging technique that
enables the visualization of the entire intestinal tract and the
identification of pathological changes in a relatively short period
of time. This method is effective in detecting complications such
as strictures, fistulas, and abscesses. Additionally, CT enterogra-
phy can visualize extraintestinal manifestations of CD in struc-
tures such as the mesentery and lymph nodes. It has also demon-
strated its effectiveness in assessing the healing processes of the
intestinal mucosa and evaluating the response to treatment for
CD [14].

One study introduced a new tool for evaluating bowel ac-
tivity called the CT Enterography Index of Activity (CTEIA), which
shows a strong correlation with the Crohn's Disease Endoscop-
ic Index of Severity (CDEIS). In a retrospective study involving 49
patients who had previously undergone both CT enterography
and ileocolonoscopy, a total of 280 intestinal segments were
evaluated. This analysis included a quantitative assessment of
colonic wall thickness and contrast enhancement, in addition to
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UCTOCTU CTEHKW, OTIOXKEHWA MOACAM3UCTOTO ¥Mpa, CUMNTOMA «pac-
YEcKkM» (pacmpeHne BpbixKeeuHbIX COCYAOB), TMNepTpodun npucte-
HOYHOTO KMpa U GUBPO3HO-KMPOBOM MNponudepaLmn BpbIKerKu.
[na oueHkn B3aumocsasu mexay CDEIS n napametpamu KT-sHTepo-
rpadun ncnonb3osanacb mofenb perpeccumn Tobuta. B pesynbrate
UccnefoBaHMA Ha OCHOBE JIOTUCTUYECKOTO PerpeccMOHHOr0 aHannsa
6b1n paspaboTaH KT-3HTeporpaduyeckniti MHAEKC aKTUBHOCTM, Npes-
CTaBNEHHbIV B BUAE cneaytouleit Gopmysbl:

CTEIA (cermeHT)=2,1 TONLLMHDI CTEHOK (MM)+9,7 CNOMCTOCTb CTEHOK

KULUKKN+5,2 CUMNTOM «Pac4ECKU»

TnobanbHbii CTEIA paccunTbiBaNCA NyTEM CYMMMUPOBAHUSA 3Ha-
YEHUW JNA NPAMOW, CMTMOBMAHOW, HUCXOAALLEN, MOMEpPeyHou U
BOCXOAALLEA 060A0YHON KULLKKM, U MOAB3AOLIHON KULIKWU. ABTOPbI
YTBEPKAQIOT, YTO NPEANIONKEHHbIA UMW UHAEKC ABNAETCA KayeCTBeH-
HbIM MHCTPYMEHTOM A1A OLEHKM akTUBHOCTU npu BK. OgHako oHu
NPU3HAOT HEOOXOAVMMOCTb JaNbHENLErO NOATBEPKAEHNUA U JOMOA-
HUTENbHbIX UccneaoBaHui [15].

[Jpyrve aBTOpbl NPOAEMOHCTPMPOBAAN, YTO MONYYEHHbIE pe-
3y/bTaThl N0 AaHHbIM KT-aHTeporpaduu, Takue Kak NONOKUTENbHbIN
CUMMTOM «PACYECKMU» U yBENUYEHME DpPbIKEeeUHbIX IMMbOY3/10B OKa-
3a/IUCb Ba¥KHbIMU NPEAUKTOPAMM U3BA3BAEHUA C/IM3UCTON 060NOUKM
[16]. CornacHo Apyromy ucciaenoBaHMIO, YyBCTBUTENLHOCTb KT-aHTe-
porpaduu npu obHapyxeHnn akTMBHOCTU BK cocTasuna 82%, a cneu-
nonuHocTb — 89% [17].

KT-sHTeporpadua — 3T0 BbICOKOMHGOPMATUBHBIN METOZ, BU-
3yanu3aumny KuweyHuka npu bK, nossonawowmii To4HO onpenenuntb
JIOKa/IM3aLMi0 NaTONOMMYECKOro NPOLLECCa, ero PacnpoCTpaHEHHOCTb
W cTeneHb akTUBHOCTU. C NOMOLLbIO fAHHOTO METOAA BO3MOXKHO Bbl-
ABNEHWNE OC/NOXKHEHUM, TAaKUX KaK CTPUKTYpbI, cBULLYM, abcuecchl, a
TaKKe MMeeTCs BO3MOXKHOCTb OLEHUTb BpbiKeliKy, iMmboy3/ibl 1 np.
B otimume ot MPT, KT 60n1ee 40CTynHa, MeHee YyBCTBUTE/IbHA K ABM-
rate/ibHbIM apTedakTam, TpebyeT MEeHbLUMX BPEMEHHDIX 3aTpaT, 06-
Napaet 60/bluei NPOCTPAHCTBEHHOW pa3peLuatoLLeli CnocobHOCTbIO.
970 Jenaet eé npeanouTUTENbHBIM METOAOM B AMArHOCTUPOBAHWUM
OCTPbIX M HEOT/IOXKHbIX COCTOAHMIA. OaHako, KT-aHTeporpaduma nmeet
60n€ee HU3KYI KOHTPACTHOCTb MOJTY4YEHHbIX M30DPAKEHNH, XyKe Bbl-
ABNAET A3BEHHble AedeKTbl, NPOTAXKEHHbIE CBULLEBbIE XOAbI, @ TAKKe
He NO03BONAET OLEHWUTb NepuaHanbHyo 061acTb. HECOMHEHHbIM He-
foctatkom KT-sHTeporpadumn sABnseTca MOHU3MPYIOLLee U3NyyYeHue,
4TO OrpPaHMYMBAET e YacToe NPUMEHEHWE, 0COBEHHO Y AeTel U Mo-
nogpix nuy [18]. Tem He meHee, KT-aHTeporpadus okasanacb nones-
HbIM METOAOM AMArHOCTUKM ANA OLEHKU 3aXKMBNEHUA CU3UCTON U
peaKkumm Ha neveHne npwm BK [19, 20].

MP-3HTeporpadusa

MP-3HTeporpadua B HacToAllee BpemsA LUMPOKO NpUMeHseT-
cA y naumneHToB ¢ bK, Hapsaay c KT-aHTeporpadueir. Bnarogaps ato-
My MeTOAY, BO3MOXHO OLLEHWUTb BECb KMLIEYHbIN TPaKT, onpeaenuTb
JIOKa/IM3aLMI0 NaTONIOTMYECKUX U3MEHEHUIN B KULIEYHUKE, BbIABUTb
OCNOXHEHUA (CTPUKTYPbI, CBULLYM, abcuecchl, GAermoHbl 1 np.), oue-
HUTb BpPbIXKENKY, IMMdATUYECKUE Y3/bl, BbIABUTH BEHO3HbIE OKK/IO-
3un u ap. Momumo 3storo, MP-sHTeporpadua nNO3BONAET OLEHWUTb
Zpyrue opraHbl ¥ CUCTEMbI, BOWIEALIME B 30HY CKaHUPOBAHMA, Ha
HasnuMe BHEKULLEYHbIX NMPOABAEHWUM, TaKUX KaK XONAHMUT, Cakpowu-
JMNT, acenTUYECKUIA HEKPO3 TOI0BOK BeApeHHbIX KOCTeW M Mp., YTo
MOMOraeT CBOEBPEMEHHO BHECTU KOPPEKLIMIO B IeYEHME, TEM CaMbIM
COXPaHUTb KauecTBO M3HM 60/bHbIX. Kpome Toro, aToT meToz npe-
BOCXOZHO BM3YyanuU3MpyeT nepuaHasbHyto 061acTb € TOYHbIM yKa3a-
HUEM MOIOXKEHWA CBULLEBbIX XOA0B, YTO NOAE3HO NPU NAAHUPOBAHUK
XMPYPrUYECKOrO BMELLATENbCTBA. Takke, 6narofapsa «KMHOPEXUMY»
BO3MOXXHO OLLeHUTb NEPUCTANLTUKY B PeaslbHOM BpeMeHH, YTO NO3BO-
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a qualitative evaluation of wall layering pattern, submucosal fat
deposition, the comb sign characterized by engorgement of the
mesenteric vessels with vascular dilatation, hypertrophy of the
mesenteric fat, and mesenteric fibrofatty proliferation (creeping
fat). A Tobit regression model was applied to assess the associ-
ation between CDEIS and CT enterography variables. To quantify
disease activity based on CT enterography findings in each seg-
ment, a simplified CTEIA was derived from a logistic regression
analysis. The formula was as follows:

CTEIA (segment)=2.1 mural thickness (mm)+9.7 mural

stratification+5.2 comb sign

The global CTEIA was determined by combining the values
from the rectum, sigmoid colon, descending colon, transverse
colon, ascending colon, and ileum. The authors assert that their
proposed index serves as an effective tool for evaluating CD activ-
ity. However, they also recognize the necessity for further valida-
tion and additional research studies [15].

Findings from enterography, including a positive comb sign
and enlarged mesenteric lymph nodes, were significant predic-
tors of mucosal ulceration [16]. In a different study, the sensitivity
of CT enterography for detecting CD activity was found to be 82%,
with a specificity of 89% [17].

CT enterography is an informative method for visualizing the
intestines in CD. It allows for the accurate determination of the
location, extent, and activity of the disease. This technique can
identify complications such as strictures, fistulas, and abscess-
es. Additionally, it enables the evaluation of the mesentery and
lymph nodes. Compared to MRI, CT enterography is more acces-
sible, less sensitive to motion and breathing artifacts, requires
less time, and offers higher spatial resolution. These advantages
make it the preferred method for diagnosing acute and emergen-
cy conditions. However, CT enterography has some limitations,
including lower image quality, less effectiveness in detecting ul-
cerative defects and long fistulous tracts, and it does not allow
for evaluation of the perianal area. A significant disadvantage is
the exposure to ionizing radiation, which limits its frequent use,
particularly in children and young adults [18]. Nevertheless, CT
enterography remains an effective diagnostic tool for evaluating
mucosal healing and treatment response in CD [19, 20].

MR enterography

MR enterography is currently a widely used imaging tech-
nique for patients with CD, along with CT enterography. This
method enables the evaluation of the entire intestinal tract,
facilitating the determination of pathological changes in the in-
testine and identifying complications such as strictures, fistulas,
abscesses, and phlegmon. Additionally, it enables the assessment
of the mesentery and lymph nodes, as well as the detection of ve-
nous occlusions. MR enterography also provides valuable insights
into other organs and systems within the scanning area, aiding
in the detection of extraintestinal manifestations, such as cholan-
gitis, sacroiliitis, and aseptic necrosis of the femoral heads. This
capability supports timely adjustments to treatment, ultimately
improving the quality of life for patients. Moreover, this imag-
ing technique offers excellent visualization of the perianal area,
accurately indicating the position of fistula tracts, which is ben-
eficial for planning surgical interventions. The MR-cinema mode
enables real-time evaluation of intestinal peristalsis, facilitating
the diagnosis of reduced intestinal motility and differentiating
between strictures and peristaltic waves. MR enterography is be-
coming increasingly considered an alternative to colonoscopy for
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NAET HEe TONIbKO AMArHOCTUPOBATb CHUMKEHNE MOTOPKM KULLEYHMKA, HO
N YETKO AndPepeHLMpPOoBaTb CTPMKTYPY OT NePUCTaNbTUYECKOW BOA-
Hbl. MP-3HTeporpadusa cTana npeanaratbCA B KAYeCTBE asibTePHaTUBbI
KOMIOHOCKOMUWU AN1A BU3YaNbHOMO KOHTPOAA KULIEYHWKA, NOCKONbKY
NMOCTBOCMA/IUTENbHbIE UM NOCTONEPALLMOHHbIE GUOPO3HbIE CTPUKTY-
pbl MOTYT NPENATCTBOBATb NPOABUKEHMIO 3HZOCKOMA [21].

YCTaHOBNEHO, YTO YYBCTBUTENbHOCTb U CneuyduyHocTb MP-3H-
Teporpadum ans amarHoctvku BK coctasnstot 78% mn 85% cootset-
CTBEHHO [22].

[Ona ynobctea MHTEpnpeTauumn MP-aHTeporpadum 6biam npea-
JIOXKEHbI Pa3nYHble MHAEKChI OLEHKM akTUBHOro BocnaneHus. B 2009
rogy 6bin paspaboTaH nep.biii MHAEKC MaRIA [23]. B cBoém wmccne-
[l0BaHWMM aBTOPbI OLEHMBAIN 6 CErMEHTOB KMLUEYHMKA: AMCTaNbHYIO
MOAB3AOLWHYIO KULLKY, BOCXOAALLYH, NONEPEYHYH, HUCXOAALLYHO, CUT-
MOBMAHYIO M NpAMYyO KUWKy. [Janee no gaHHbiM MP-sHTeporpadum
Ka¥Kabll CErMEHT OLLEHWUBA/CA NO CNEAYIOLLMM XapaKTePUCTUKaM: CTe-
MeHb YTO/LLEHUA CTEHKU KULIKM B MWIJIMMETPAX, Hauumne A3BEHHbIX
[edeKToB, BbIPaXKEHHOCTb OTEKA, MHTEHCUBHOCTb CUTHA/MA OT CTEHKM
Kuwkm (WSI —the wall signal intensity) 4o 1 nocne BHyTPMBEHHOTO KOH-
TPaCTMPOBAHWA, OTHOCUTENbHOE KOHTPACTHOE ycuneHue cteHku (RCE
— the relative contrast enhancement). WSI onpegensnach Kak cpeaHee
apUPMETNYECKOE TPEX U3MEPEHMI YCUNEHWA CUTHANA OT CTEHKMU.

Pacuét RCE ocyuiectBnsetca no cneayowleit opmyne:

RCE=[(WSI nocne BeegeHua ragonuHua—\WSI ao BBegeHUs
ragonuuua)/(WSI po seegeHuna ragonnnna)]x100x[cTtaHaapTHoe
oTKknoHeHue (SD) wyma Ao BBegeHuA ragonmumna/SD wyma nocne
BBEAEHMA rafloNnHuA],

roe SD wym Ao 1 nocne BBEAEHWA rafl0NIMHWUA PACcCUUTLIBAETCA
KaK cpefHee 3HayeHMe TPéx SD MHTEHCUBHOCTY CUTHANA, U3MEPEHHO-
ro 40 M NOCNe BBEAEHMA raflONNHNA COOTBETCTBEHHO.

YnpoLLEHHbIN (cermeHTapHbIii) nokasatens MaRIA npeacrasneH
cnepyouleit Gopmynoi:

1.5xToNnWMHa cTeHKu (Mm)+0,02xRCE+5x0TéK+10xM3bA3BNEHNE

YnpoLwéHHbli 6ann MaRIA nmen Bbicokyto (r=0,81) n 3HauMmyto
(p<0,001) koppenaumio c CDEIS COOTBETCTBYIOLLETO CETMEHTA.

Tno6anbHbIM Nnokasatenb MaRIA paccumnTbIBAaETCA NYTEM CyMMM-
POBaHMA 3HAYEHMI BCEX LUECTU CErMEHTOB KMLLEYHMKA. OH nokasan
3HauMTeNnbHy Koppenaumto ¢ CDEIS (r=0,78, p<0,001), uHaekcom
Xapsu-bpagwoy (r=0,56, p<0,001) n C-peaktvBHbIM 6enkom (CRP)
(r=0,53, p<0.001).

ABTOpbI PaboTbl ONpesennan KpUTepun TAXKECTM 3aboneBaHNs,
MCMONb3YA MOPOroBble 3HAaYEHMA MHAEKCA. 3HAYEHWE UHAEKCA, PaB-
HOE MAW NpeBbliLatoLLee 7, yKasblBaeT Ha aKTUBHYO dasy bonesHu, a
3HauyeHue 11 v Bbllle CBMAETENLCTBYET O TAKENOM TeYeHUM 3abone-
BaHuA [23].

B 3TOM »Ke rogly Apyrve aBTopbl YCTaHOBUAM, UTO Ha AnddY3UOH-
HO-B3BeLLEHHbIX 306pakeHMax ([BN) BocnanéHHble y4acTKM K1LLey-
HMKa XapaKTepM3yloTCA BbICOKMM CUTHAZIOM, B TO BpeMA KaK Koaddu-
umeHT anddysum (MKA) B 3TMX 30HaX CHUXKeEH [24].

B 2013 roay, onMpancb Ha BbIlEN3NOKEHHbIE Pe3y/bTaTbl, UC-
cnepoBaTenn onybsMKoBanM pesynbTaTbl Pa3paboTKM HOBOMO MH-
fekca Clermont. ITOT MHAEKC npeacTaBaseT coboit mognduKaumo
nmHaekca MaRIA, 4ONONHEHHYIO AaHHbIMKU KoadduumeHTa andpdysum
UKL, dopmyna pacyéta nHaekca Clermont npuseaeHa Huxke:

(1,646xyTonwenne creHkn)—(1,321xUKL (mm?/c))+(5,613x0TéK)+
(8, 306xa38Bb1)+5,039

CornacHo pe3ynbTaTam UCCNef0BaHuUA, YyCTAHOBAEHO, YTO 3Haye-
HWe MHAEKCa, PaBHOrO UM NpeBbiwatoLLero 8,4, CBUAETENbCTBYET 00
aKTMBHOCTU BK, a 3HaueHue MHAEKCa, PaBHOIO MM NPEBbLILAOLLErO
12,5, yKa3bIBaET Ha TAKECTb TeyeHua 6onesHu [25].

visualizing the intestine, particularly because post-inflammatory
or postoperative fibrous strictures may hinder the advancement
of an endoscope [21].

MR enterography has a sensitivity and specificity of 78% and
85% for diagnosing CD [22].

To improve the interpretation of MR enterography, sever-
al indices have been proposed to assess active inflammation in
CD. In 2009, the Magnetic Resonance Index of Activity (MaRIA)
was developed [23]. In their study, the authors examined six seg-
ments of the intestine: the distal ileum, the ascending colon, the
transverse colon, the descending colon, the sigmoid colon, and
the rectum. Using data from MR enterography, each segment was
evaluated based on several characteristics: wall thickening, mu-
cosal ulcerations, mural edema, and relative contrast enhance-
ment (RCE). Specifically, WSI (Wall Signal Intensity) refers to the
contrast enhancement of the bowel wall, measured both before
and after the administration of intravenous contrast. RCE is a
component of the MaRIA score, calculated based on the change
in signal intensity within the bowel wall after the injection of con-
trast. These parameters are used to quantify disease activity and
severity in CD. WSI corresponded to the average of three WSI
measurements.

RCE is calculated using the following formula:

RCE=[(WSI postgadolinium-WSI pregadolinium)/
(WSI pregadolinium)]x100x[standard deviation (SD) noise
pregadolinium/SD noise postgadolinium],

where SD noise pre and postgadolinium is calculated by the
average of three SDs of the signal intensity measured outside of
the body before and after gadolinium injection, respectively.

The simplified (=segmental) MaRIA score is represented by
the following formula:

1.5xwall thickness (mm)+0.02xRCE+5xedema+10xulceration

The MaRIA score demonstrated a strong correlation (r=0.81)
with the CDEIS for the corresponding segment, which was statisti-
cally significant (p<0.001).

The global MaRIA score, obtained by summing the values
of all six intestinal segments, also showed a significant correla-
tion with several indices: the CDEIS (r=0.78, p<0.001), the Har-
vey-Bradshaw Index (r=0.56, p<0.001), and C-reactive protein
(CRP) (r=0.53, p<0.001).

The authors of the study established criteria for disease se-
verity based on threshold values of the index. Specifically, a score
of 7 or higher indicates an active disease, while a score of 11 or
higher signifies a severe disease [23].

In the same vyear, other researchers found that on diffu-
sion-weighted imaging (DWI), inflamed regions of the intestine
display an increased signal intensity. In contrast, the apparent dif-
fusion coefficient (ADC) in these regions was decreased [24].

In 2013, the Clermont score was developed using the MaRIA
as the reference standard. Clermont score is a modification of the
MaRIA score, incorporating the ADC value. The Clermont score is
calculated using the following formula:

1.646xbowel thickness—1.321xADC+5.613xedema+
8.306xulcers+5.039

The study's results revealed cutoff values of >8.4 for the Cl-
ermont score, predicting active ileal disease, and 212.5, predict-
ing severe ileal disease [25].

In 2011, a new tool was developed to measure the CD ac-
tivity [26]. The study involved 16 patients undergoing small bow-
el resection. Various parameters were assessed, including mural
thickness, T2 signal, contrast enhancement, and perimural ede-
ma, which were scored qualitatively (0-3). After the resection,
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B 2011 rozy 6bin pa3paboTaH HOBbLIN MHCTPYMEHT AN18 U3Mmepe-
HUA akTMBHOCTM BK [26]. B uccnenoBaHnu NpuHaAM ydactve 16 na-
LIMEHTOB, KOTOPbIM MPeACTosna Pe3eKUMa TePMUHANBHOMO OTAena
NOAB3A0WHOM KULWIKM. TONLWMHY CTEHKU KULLEYHUKA (B MM), XapaKTep
CWUrHaNa OT CTEHOK Ha T2-B3BeLLEHHOM 130bpakeHum (T2-BU), xapak-
Tep KOHTPACTHOTO YCUEHWA, HanWuue NepuTyMOPasbHOrO OTEKa U
cocTofHMe AMM$aTUUECKUX Y3108 OLLeHMBAAM NO BanbHOM cucTeme
ot 0 g0 3. Mocne peseKumm U3 TepMUHaNbHBIX OTAEN0B NOAB3A0LLIHON
KWLWKKM 6panu 0b6pasLpl Ans OLEHKM OCTPOro BOCMANEHMA NPU SHAO-
cKkonunyeckoit 6uoncum (AIS — the acute inflammation score). AHanus
pe3ynbTaToB NMOKa3as, YTO TONbKO TOALLMHA CTEHOK M curHan T2-BU ot
CTEHOK KWLLKKX KOppennposanu ¢ nokasatenamu AlS. Ha ocHosaHum
3TOro 6biN BblBEAEH COOTBETCTBYHOLWMI PACYETHbIN KOIDPULMEHT.

CDMI=1,79+1,34xTonwmHa cteHoK+0,94xnoKa3arenb T2 CTEHOK

B 2014 roay y4éHble, onupancb Ha MHAeKc CDMI, paspaboTanu
MHAEKC robanbHOM oueHKM MEGS. OHM pa3aennam KULWeyHbli TpakT
Ha 9 cermeHTOB (TOLas, NOAB3AOLWHAA, TEPMUHAIbHAA NOAB3AOLU-
Has, cnenas, BOCXOAALLAA, nonepeyHo-060404HaA, HUCXOAALLAA, CUT-
MOBUAHasA, NPAMas) C NOCAEAYIOLMM CYMMUPOBAHUEM NOYYEHHbIX
6an1108B. B x0/1€ NONYYEHHbIX PE3Y/ILTaTOB OKA3aN0Ch, YTO robasbHas
oueHKka MEGS KoppennpyeT ¢ nokasatensmn GekanbHOro Kasibnpo-
TeKTMHa 1 C-peakTvBHbIM 6enkom [27, 28]. B Tabn. 1 (agantuposaHo
u3 paboTbl [28]) npeacTasneHbl MPT-NoKasaTenn, KOTOPbIE UCMO/b3Y-
I0TCA ANA PacY€Ta MHAEKCOB aKTMBHOCTY BocnaneHua CDMI n MEGS.

Ocoboe BHMMaHWe cnefyeT yaenuTb UHAeKcy Lémann, paspa-
6otaHHOMy B 2011 rogy [29]. B oTanume OT ApYrvX MHAEKCOB, OH He
OLeHUBAET aKTUBHOCTb 3aboneBaHus, a GOKYCUMPYeTCA Ha CTeneHu
NoBpeXAeHNA KuLLeYHnKa. MeToauKa OCHOBaHa Ha pa3aeneHnm xe-
NYA04HO-KMLLEYHOTO TPAKTa Ha YEeTbIPe YYacTKa, KOTopble 3aTem noj-
pa3fenAtoTCA Ha CErMEHTbI: BEPXHUIA (MWLLEBOA, KeNyaoK, ABeHas-
LIaTMNEPCTHan KMLLKa), TOHKas KWLWKa (cermeHT no 20 cm) u ToncTas
KMLIKa (cnenas, BOCXoAALLAsA, NONepeYHasn, HUCXOAALLAA, CUTMOBUS-
Hasn, NpAMan). Kaxaplii CerMeHT OLeHMBAETCA Mo TPEM NapameTpam:
XMpPYpruyeckoe BMeLLaTeNbCTBO, CTPUKTYPbI U NPOHMKaloLWMe nopa-
eHus. [aHHble napameTpbl NOATBEPKAAOTCA IHAOCKOMUYECKUMM
meToaamu, KT u MPT 1 oueHuBatoTca no 6annbHol cucteme ot 0 Ao
3. NonyyeHHble pesynbTaTbl BBOAATCA B CNELMANbHbIA KaNbKynAaTOop
Ha 6ase Microsoft Excel. UHaekc LEmann paccunTbiBaeTca no cneay-
towLelt popmyne:

KO/IMYECTBO CErMEHTOB C KaXbIM OC/NIOXKHEHUeM x KoadpduumeHT
OC/IO}KHEHUA X OPraHHbIA KO3 PULMEHT

3HayeHue MHAeKca Lémann He KOppennpyeT ¢ akTUBHOCTbIO 3a-
6oneBaHuA. UccnegoBaTenu nonaratot, YTo Npu ganbHeLen ycneww-
HOW BaNnJaLMM 1 BbICOKOW YyBCTBUTENBHOCTU K AMHAMMKe NOKa3aTe-
NeW, AaHHbIV MHAEKC MOXKET ObITb UCMNO/b30BaH B OLEHKe TeueHus BK
1 3G dEeKTMBHOCTM NleyeHun [29].

Kaxabll M3 PacCMOTPEHHBIX WMHAEKCOB, UCMOAb3yEMbIX ANf
OLLEHKM aKTUBHOCTM BK, 061aiaeT Kak NpenMmyLLecTBaMu, Tak U Hego-
cTaTkamu. CyLLEeCTBYIOT UCCNe0BAHMA, AEMOHCTPUPYIOLLME HETOUHO-
CTW WAN HECOOTBETCTBUA B pe3ynbTaTax, MoAYYeHHbIX C MX NOMOLLbIO
[30].

Ha cerogHa MaRIA cuutaeTcs Hambonee M3yyeHHbIM Nokasarte-
Nem, NOATBEPKAEH NAaTONOroaHaTOMUYECKUMU UCCNEA0BAHUAMY, U,
XOTA OH OLEHMBAET He BCIO TOHKYIO KULLKY, B HaCTOALLee BpeMA pac-
CMaTPUBAETCA B KayeCTBe 3TaNOHHOro nokasatens. MHaekc Clermont,
XOTA M HefOoCTaTOMHO M3yYeH, NOKa3biBaeT MHoroobelatowye pe-
3ynbTaThl. Er0 0cOBEHHOCTbL 3aK/IIOYAETCA B TOM, YTO OH He Tpebyet
0653aTeNIbHOM0 BHYTPUBEHHOTO BBEAEHWA KOHTPACTHOTO BELLECTBA.
Clermont gemMoHCTpUpYET BbICOKYH Koppensaumto ¢ MaRIA n3-3a cxoa-
CTBa MCMonb3yemblx NapameTpos. OAHAKO OH He NOATBEPKAEH naTo-
JIOr0OQHaTOMMYECKMMU UCCEA0BAHUAMM U TaKKe He OLLEHUBAET BCO
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transmural histopathological scoring of acute inflammation (AlS)
was performed at all locations (score 0-13). The analysis of the
results indicated that mural thickness and the T2 signal were the
best predictors of AlS. Based on these findings, a corresponding
Crohn’s disease MRI index (CDMI) was developed by correlating
findings on MR enterography with transmural histopathology at
the time of elective small bowel surgical resection in CD patients.
CDM is calculated using the following formula:

CDMI=1.79+1.34xmural thickness+0.94xmural T2 score

In 2014, the Magnetic Resonance Enterography Global Score
(MEGS) was developed based on the CDMI. Calculating the global
MEGS score is significantly more complicated than calculating the
CDML. It requires summing segmental MEGS scores for each of
the nine gastrointestinal segments (jejunum, ileum, terminal ile-
um, cecum, ascending, transverse, descending, sigmoid, and rec-
tum). The results indicated that the MEGS significantly correlates
with levels of fecal calprotectin and C-reactive protein [27, 28].
Table 1 displays the MRI parameters used to calculate the CDMI
and MEGS inflammation activity scores (adapted from Rozendorn
et al, 2018 [28])

The Lemann index (LI), developed in 2011, is a unique tool
for assessing cumulative bowel damage in CD. Unlike other indi-
ces that focus on disease activity and inflammation, the Lemann
index explicitly evaluates the extent of structural damage to the
intestines [29]. When applying the LI analysis, the digestive tract
was divided into four organs and subsequently into segments:
upper tract (esophagus, stomach, duodenum), small bowel — 20
segments, colon/rectum — 6 segments, anus — 1 segment. The LI
is assessed based on the following three visible features: strictur-
ing lesions, penetrating lesions, and the history of surgery. For
each element, grading is performed on a scale of 0 (none) to 3
using endoscopic methods, CT scans, and MRI. Lemann's calcula-
tion is as follows:

number of segments with each complicationxcomplication
coefficientxorgan coefficient

A Microsoft Excel-based calculator can be created to auto-
mate this calculation, allowing users to input the relevant data
and obtain the LI score. The Lemann index value does not cor-
relate with disease activity. With further validation and increased
sensitivity to the dynamics of various indicators, this index could
be used to assess the progression of CD and the effectiveness of
treatment [29].

Table 2 shows the severity grades proposed for small bowel
stricturing or penetrating lesions and surgery or other interven-
tional procedures (adapted from Pariente et al, 2010 [29])

Each index used to assess CD activity has advantages and
disadvantages. Studies show inaccuracies or discrepancies in the
results obtained [30].

Currently, MaRIA is regarded as the most extensively studied
index, supported by pathological studies. Although it does not as-
sess the entire small intestine, it is considered a reference index.
The Clermont index, while not as thoroughly researched, shows
promising results. Its unique feature is that it does not require
the mandatory intravenous administration of a contrast agent.
The Clermont index demonstrates a strong correlation with Ma-
RIA due to the similarity of the parameters used; however, it has
not been validated through pathological studies, and also does
not evaluate the entire small intestine. The CDMI index is the sim-
plest of the indices, requiring only two indicators, and validated
histologically. However, like the others, it does not evaluate the
entire small intestine. In contrast, the MEGS scale assesses the
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Tabauya 1 [okazamenu MPT 0515 pacyéma uHOeKcos
CDMI u MEGS (adanmuposaro u3 [28])

Table 1 MRI indicators for calculating COMI and MEGS
indices (adapted from Rozendorn et al, 2018 [28])

MNokasartenb CreneHb BbIpaXXeHHOCTN bann
Parameter Range Grade
MeHee 3 mm/<3 mm 0
TOALLMHA CTEHKMN KULLIKK OT 3 MM 210 5 MM/3-5 mm 1
Thickness of the intestinal wall 075 Ao 7 Mm/5-7 mm 2
Bonee 7 mm/>7 mm 3
CooTBETCTBYET HOPMAJIbHOM CTEHKE KULIKK 0
Equivalent to the normal bowel wall
CTeHKa BbIrnsaauT TEMHO-cepow Ha T2-BU FatSat 1
The bowel wall appears dark grey on fat-saturated images
T2-CUrHaN OT CTEHKU KULLKKN .
. CTeHKa BbIrnAguT cBeTN0-cepoit Ha T2-BU FatSat
Mural T2 signal . . 2
The bowel wall appears light grey on fat-saturated images
CTeHKa C BbICOKMM CMTHa/I0M, MO XapakTepy 611M3Ko K coaepKMMomy NpocBeTa
KULLKK 3
The bowel wall contains areas of white high signal approaching that of luminal
content
CooTBeTCTBYEeT HOpMaibHOM BpbixKelike 0
Equivalent to normal mesentery
. MOBbILEHHbIW CUFHAN OT BPbLIXKENKN, HO HET KUAKOCTHOTO CKOMNIEHUA
CurHan ot 6pbiXKenKu . L . 1
. . Increase in mesenteric signal but no fluid
Perimural T2 signal
MuHMMaNbHOE CKoneHne XUAKOCTU 40 2 MM 2
Small fluid rim (2 mm)
3HauUTENbHOE CKOMIEHME KUAKOCTU HoAbLe 2 MM 3
Large fluid rim (>2 mm)
CooTBETCTBYET HOPMA/IbHOM CTEHKE KULIKK 0
Equivalent to the normal bowel wall
HakonneHue 6onblue, Y4em B CTEHKE HOPMA/IbHOW KMULLKM, HO 3HAYUTENbHO
HUKE, Yem B Ban3nerallmx cocyaax 1
Bowel wall signal greater than normal small bowel but significantly less than
MHTEHCMBHOCTb HaKOMAEHUA
o nearby vascular structures
KOHTpPAcTa CTEHKOM KMLIKK .
T elheneama HakonneHue KoHTpacTa 6onblue, Y4em B CTEHKE HOPMAJ/IbHOM KULWKK, HO
HECKONbKO MeHblLUE, Yem B B/IM3NeXKalLLMX cocyaax 2
Bowel wall signal increased but somewhat less than the nearby vascular
structures
HakonneHue KoHTpacTa 61M3K0 No curHany 6aM3nexalimx cocynos 3
Bowel wall signal approaches that of nearby vascular structures
HaKonneHus HeT UM OQHOPOLHOE HAaKoNNEHNE 0
. N/A or homogeneous
Tun HaKoN/IeHUA KOHTPACTa CTEHKOM
HakonneHue cM3UCTbIM CIOEM KULLKK
KULIKM Mucosal 1
Mural enhancement pattern .
MHorocnoliHoe HaKonneHMe KOHTpacTa )
Layered
He nmeetca
0
None
MmeeTcs M CrAaXKEHHOCTb raycTpaumMnm  MeHblue TpeTu cermeHTa 1
Haustral loss <1/3 segment
Ot 1/3 po 2/3 cermeHTa 5

1/3-2/3 segment

TOHKYIO KMWKY. NHAaekc CDMI aBnseTca Hanbonee npoctbim, Tpebya
BCETO [ABYX MOKa3aTe/iel U NOATBEPKAEHHBIN IUCTONOTMYECcKM. TeM He
MeHee, OH TaKXe He OLeHMBAET TOHKYHO KULIKY Ha BCEM NMPOTAXKEHUN.
LWkana MEGS, B oTanume OT NpeablayLimX, OLEHUBAET BECH KeNyLou-
HO-KMLUEYHDBIN TPAKT, @ TaKXKe YUYUTbIBAET BHEKMLLIEYHbIE MOPAXKEHWA.
OfHAKo y Heé OTCyTCTBYET NaTo0roaHaTOMMYeCcKan BaaMaaLuma, XoTa
OHa NOKa3asa XOpOLUYI0 KOPPenAumno ¢ Mapképamn BocCnaneHna —
¢deKanbHbIM KanbnpoTeKTMHOM M C-peakTuBHbIM beskom. UHaekc

entire gastrointestinal tract and also considers extraintestinal le-
sions. Although it lacks pathological validation, it shows a good
correlation with inflammation markers such as fecal calprotectin
and C-reactive protein. Similar to the MEGS scale, the Lemann
index evaluates the entire gastrointestinal tract and is confirmed
by the correspondence of pathology detected through endoscop-
ic methods, CT, and MRI. This index is not influenced by disease
activity; however, its complexity arises from the requirement for
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Tabnuya 2 [lIkana oyeHku msaxecmu bK, ocHosaHHas Ha ocnoxcHeruax  Table 2 Scoring system of the LI, adapted from Pariente et al, 2010 [29]
U Xupypau4eckom aHamHese (uHdexc Lémann) (adanmuposaro u3 [29])

CreneHb
Grade

OpraH
Organ

BepxHue otgenbl KT
(nMwesoga,

Kenynok,
ABEeHaauaTMnepcTHas
K1LLKa)

Upper tract
(esophagus, stomach,
duodenum)

ToHKan Knwka (20
cermeHToB no 20 cm)
Small bowel

(20 segments of 20
cm)

Tonctaa u npamas
KULLIKa
Colon and rectum

AHanbHbIM KaHan
Anus

448

CTpYKTypupylowme nopaxkeHuna

Stricturing lesions

Het/Normal

ToNWMHA CTEHKM <3 MM U/nnK
cermeHTapHoe yTonweHue 6es
NPUCTEHOYHOW AuNaTaLmm
Wall thickening <3 mm and/or
segmental enhancement without

prestenotic dilatation

TO/ILLMHA CTEHKM KULWIKKN 23 MM 1/
WU HapyLleHue cTpatuduKkaumum

MblLLEYHOoro cnos 6e3

NPUCTEHOYHOMN AnnaTauum
Wall thickening >3 mm and/
or mural stratification without

prestenotic dilatation

CTpMKTYpa ¢ NpecTeHOTUYEeCKOM

aunatauuen

Stricture with prestenotic dilatation

Tun nopaxeHus/Type of lesions

Ceuwm 1 abecueccbl
Penetrating lesions

Het/Normal

Tny6oKue TpaHCcMypanbHble
N3bA3BNEHMUSA
Deep transmural ulceration

Abcuecc nnm noboit TMn
cBuWa
Abscess or any type of fistula

KoadpduumeHTbl Ana pacyéra mHaekca Lémann
Coefficients for calculating the LI

OcnoxHeHue
Complication

CTpuKTypa
Stricture

CTpukTypa
Stricture

Cauwm
Penetrating

CrpukTypa/Stricture
CTpukTypa/Stricture
CTpuKTypa/Stricture
Ceuwu/Penetrating
Ceuwu/Penetrating

CrpukTypa/Stricture
CTpuKTypa/Stricture
Ceuwu/Penetrating

Csuwm/Penetrating

Cauwm
Penetrating
CTpuKTypa

Stricture
CTpuKTypa
Stricture

Cauwm

Penetrating

Cauwm
Penetrating

conen,  “bem
Grade of ..
complication Complication
coefficient
2 3.5
3 3.5
3 2.0
1 1.0
2 2.5
3 5.0
2 1.5
3 4.0
2 2.0
3 5.5
1 1.0
2 2.5
3 4.5
2 1.5
3 3.5
2 2.5
3 3.5

Xupypruyeckme
BMeLlaTenbcTsa
Surgical interventions

Het/Normal

0O6xo04HOM aHacCTOMO3 UK
CTPUKTYpOMAacTUKa
Bypass diversion or strictureplasty

OpraHHbIit
Ko3adppuumeHt
Organ
coefficient

2.0

5.0

3.5

3.5

Pesekuna
Resection

MpumeyaHua
Notes

CTpuKTypbl 1-1
cTeneHu; canwwm 1-i un
2-/ CTENEHU He
BK/1HOYAIOTCA B OLEHKY
Grade 1 strictures,
and grade 1 and
grade 2 penetrating
are omitted in the
evaluation

Ceuwm 1-i cteneHn He
BKIOYEHbBI B OLLEHKY
Grade 1 penetrating

complications are
not included in the
evaluation

CTpuKTYpbI 1-11
CTEMEHU He BK/IOYEHDI
B OLLEHKY
Grade 1 strictures
are omitted in the
evaluation

CTpuKTYypbI 1-i1
cTeneHu, canwm 1-i un
2-1A cTeNeHun He
BKJ/IIOYAIOTCA B OLLEHKY
Grade 1 strictures,
and grade 1 and
grade 2 penetrating
are omitted in the
evaluation
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Lémann, nogobHo MEGS, OLEHMBAET BECb MKENYAOYHO-KULLEYHDbIN
TPaKT ¥ NOATBEPXKAEH COOTBETCTBMEM NATONOTMUM, BbIABAEHHON 3H-
pockonuyecknmmn metogamum, KT u MPT. 3TOT MHAEKC He 3aBUCUT OT
aKTUBHOCTY 3ab01eBaHmMA. OLHAKO OH OTHOCMTCA K OCTAaTOYHO COMK-
HOM MeTOoAMKe M3-3a HEeoBXOAMMOCTU MUCMO/b30BaHMA HECKOIbKUX
BUAOB MCCNeA0BaHUA (racTpockonus, KonoHockonus, KT, MPT) [30].

MP-3HTeporpadus ABNAETCA AOPOroCTOALLMM METOAOM UCC/e-
[l0BaHuA, Tpebytowym bonee pANTENLHOMO BPEMEHM CKAHUPOBAHMA.
Tem He MeHee, 3TOT BMA AMAarHOCTUYECKOW BU3yanusaLuu Bblaens-
eTcA cpeam ApYrvx MeTogos, 6narogaps CBOMM HEOCNOPUMbIM Npe-
MMYLLECTBAM, NPEXKAE BCEro, 3a CYET OTCYTCTBUA MOHM3MPYHOLLETO
M3NyYeHus, YTo AenaeT ero bonee NpeanoyTUTENbHBIM /19 OLEHKU
AVHaMUKM 3a60N1eBaHMA, @ TaKKe y AeTel U 1L, MONOA0ro Bo3pac-
Ta. ITOT MeToZ, AMArHOCTUKKN obecrneunBaeT bonee YETKYIO KOHTPACT-
HOCTb NO/TYYEHHbIX U300PAKEHMI, LLOCTOBEPHEE BbISBNAET A3BEHHbIE
AedekTbl, CBULLEBbIE XOAbl, B TOM YMC/e NPOTAXKEHHbIE. Kpome Toro,
TONbKO € nomoubio MPT BO3MOXHO onpefennTb nepuaHanbHble oc-
NOXXHEHWA U AaTb TOYHYIO XapaKTEPUCTUKY CBULLEBbIX XOA40B, YTO MO-
MOraeT JIeyallMm Bpayam B NpeaonepaLoHHOM NaaHMposaHum [31].

CnepyeT nofuyepKHyTb, 4T0 MP-3HTeporpadua npeactasnser
CO60M LEHHbIN MHCTPYMEHT 418 OUEHKU 3QPEKTUBHOCTM Tepanuu
y naumeHToB ¢ BK, NOCKONbKY AEMOHCTPUPYET BbICOKYH TOYHOCTb
B ONpeseneHnn 3axueneHus a3B. bonee Toro, pesynbratbl Apyrue
NCCNef0BaHUA NMOATBEPHKAAOT KOPPENALMOHHYIO CBA3b MEXAY [10-
6anbHbIMK MHAeKcamn MaRIA 1 MEGS 1 KNIMHUYECKMMM NOKa3aTens-
MM aKTMBHOCTY BK [32-34].

3AKNIOYEHUE

JNlyyeBble MeTOAbl UCCNEAO0BAHUA KULIEYHOrO TPaKTa MUrpatoT
K/tOYEBYIO PO/b B AMarHocTuke BK. Henb3s ofHO3HAYHO 3asBWUTb O
6e3yCcn0BHOM NpenMyLLECTBE OAHOMO METOAA U MOJIHOM OTPULIAHUK
Zpyroro. Bce BbllenepeyncieHHble BUAbI BU3yann3aLmm UMEKT Kak
CBOW [OCTOMHCTBA, TaK WM HepocTaTku. OaHako, BCé Honblue meau-
LIMHCKOEe Co0bLLEeCTBO NPoABAAET UHTepec K MPT KuLeYHWKa, BBULY
OTCYTCTBUSA MOHU3UPYIOLLETO U3/ly4eHUs, BbICOKOTO YPOBHA KayecTsa
nosy4aembix U306paxkeHuid. OTAENbHO CTOUT OTMETUTb O Pa3paboT-
Kax pasNNYHbIX MHAEKCOB OLEHKM aKTMBHOCTM MO AaHHbIM MP-3HTe-
porpadum, KoTopble NOKa3au, KaK CUbHbIE, TaK U C1abble CTOPOHDI,
HO NMOKa HW OAMH U3 UHAEKCOB e4MHOINIACHO HE MPUHAT B CTaHAAPTbI
UCCNenoBaHWA NpU AMarHocTvke BK. B CBA3W C BbILENU3NIOKEHHBIM,
npeacTaBnseTcs HeObXoAMMOCTb B MPOLO/IKEHUN UCCNELOBAHMI B
0611aCTN yCcOBEpPLUEHCTBOBAHWA Pa3/IMYHbIX BUAOB /Iy4EBO AMArHo-
CTMKM Npu BK 1 pa3paboToK 06LLENPUHATBIX UHAEKCOB OLLEHKM aKTUB-
HOCTM 3a60/1€BaHWMSA, OCHOBAHHbIX HA 3TUX METOAAX.

several types of examinations, including gastroscopy, colonosco-
py, CT scans, and MRI scans [30].

MR enterography is an expensive examination method that
requires a longer scanning time. However, it stands out among
other diagnostic imaging techniques due to its significant advan-
tages, particularly the absence of ionizing radiation exposure to
the patients. These features make it a preferable choice for as-
sessing disease progression, especially in children and young
adults. This diagnostic method yields higher-quality images and
more reliably reveals ulcerative defects and fistulas, including
those that are extensive and difficult to detect. Additionally, MRI
is the only imaging technique that can accurately identify peri-
anal complications and describe fistulas, which aids physicians in
preoperative planning [31].

It is essential to note that MR enterography is a valuable
tool for evaluating the success of therapy in patients with CD, as it
accurately assesses ulcer healing. Additionally, findings from oth-
er studies support the correlation between the global MaRIA and
MEGS indices and the clinical indicators of CD activity [32-34].

CONCLUSION

Radiological methods for examining the intestinal tract are
crucial for diagnosing CD. It is challenging to definitively claim
that one method is superior to another, as each imaging tech-
nique has its advantages and disadvantages. However, there is
a growing interest in using MRI for intestinal imaging, primarily
because it does not involve ionizing radiation exposure to the
patients and provides high-quality images. It is also essential to
highlight the development of various indices for assessing dis-
ease activity based on MR enterography data. While these indices
have demonstrated both strengths and weaknesses, none have
been universally accepted as standard research methods for diag-
nosing CD. Therefore, further research is needed to enhance the
various radiation diagnostic techniques for CB and to establish
widely accepted indices for evaluating disease activity based on
these methods.
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