FTA

)

RGA

June 2024 Volume 34 Issue 3
ISSN: 1382-4376 (print) ISSN: 2658-6673 (Online)

Poccuinckas ractpoaHTeposiormyeckas accouvauns

Poccuiickoe 06LeCcTBO N0 U3YHEHUIO MEYEHN
Hay4yHoe co006LLLECTBO MO N3YyHEHUIO MUKPOOMOMa YenoBeka

P OCCHACKHUI JYypHAN
I aCTpOSHTENONOMMY,
I'enaTonoruy,

il ononpoKTONoruy

Russian Journal of Gastroenterology,
Hepatology, Coloproctology

[lyonenoractpoasodarea bHblil pedIioKe PN racTpoaszodarearbHON
pedmokcHoit 6onesnn (nantbie pH-uMnegancomerpun).

[Mosicaenust cMm. Ha c. 45—56

Duodenogastroesophageal reflux in the gastroesophageal reflux disease
(pH impedance monitoring data). See pp. 45—56

C(/\/QS < (j%lﬂ > 20243

B

HEMM



POCCHIICKHA HYypHAnN
TacTpPO3HTERONOTHH,
TenaTonoruy,
HononpoKTonOruy

(Rossiiskii zhurnal
gastroenterologii,
gepatologii,
koloproktologii)

Ne 3 « Tom 34 « 2024

Ocnosan B 1993 roay

ISSN: 1382-4376 (Print)
ISSN: 2658-6673 (Online)

Yupenutenn:

O6iepoccuiickast 061IeCTBEHHAST
opranusanusa «Poccuiickas
racTPOdHTEPOSOTHYECKAST
accoranusi> www.gastro.ru
121615, Mocksa, Py6aésckoe
mocce, 14-1-156

Wsparean: OOO «Tacrpo»
127282, Mocksa,
Crynénbrit mpoesp, 4-2-37
[leproandHOCTD U3/IAHUS:
1 pa3 B 2 Mecsna

JKypHas 3aperucrpupoBan
Komurerom P®D mo mevarn
15.12.1994

(Perucrpanmonspiii No 013128)

Tpecpuxe DOL: 10.22416,/1382-4376

WNudopmanus o sxypHase
Haxoautcs B VnTepuere
Ha caiite www.gastro-j.ru

Pepakiust: editorial@gastro-j.ru
127282, Mocksa,

Crynénbrii ipoesp, 4-2-37
+79031926919

JKypnan Bxoaut B Ilepedenn
Be/LyIIMX HAYYHBIX JKypPHAJIOB
u uznanuii BAK Munucrepcrsa
obpasoBanusi 1 Hayku Poccun,
B KOTOPBIX JOJKHBI OBITH
oIy6JINKOBAHbI OCHOBHBIE
HAYYHBIE PE3YJIbTAThI
JlUccepTaliii Ha COucKaHue
YUEHOIl CTEeNeHN JOKTOpa HayK
JKypHas OTKpPBITOTO J0CTYIIA,
BrJyouen B DOA]J
Marepuasibl )KypHaIa pacipo-
CTPAHSAIOTCS 110 JIMIIEH3UN
Creative Commons
Attribution-NonCommercial-
NoDerivatives 4.0 License.

Ornevatano: Tunorpadust

00O <«Ilewarnsrit Jom»,127550,
Mocksa, yua. IIpannmnnkosa,
n. 19A, ctp. 4

Tupax: 2000 sx3.

© Poccuiicknii KypHAI racTpo-
JHTEPOJIOTHH, TeNaTOJIOINH,
KosonpokTosiornu, 2024
TToamucano B meuath: 30.06.2024

«Poccuiicknii skypHaa racTpoIHTEPOJIOTIH, TeIlaTOJOTHI, KOJOIPOKTOJOTHIY> SIB-
Jsietcsl opUIMaTbHbBIM HAaydyHbIM u3AaHueM OOIIEPOCCUCKOI OOIIECTBEHHO Opra-
Hu3amn «Poccuiickasi TacTpOIHTEPOIOTHYECKast accorualmsi». MupopMaiuio o ie-
J1ax, crpykrype u pearenpnoctu PI'A cM. na caiite www.gastro.ru.

[TaptHepamu «Poccuiickoro sxypHaja TacTPO3HTEPOJOTUH, TelaToJOTUH, KO-
JIOIIpOKTOIoruny sBjsiiorcss O61iepoccuiickas o6lecTBeHHas opranu3aius «Poc-
cuiickoe o6uecTtso mo maydenuio nedenn» (POIINIL; https://rsls.ru) u Hayu-
HOE COOOIIECTBO MO COAENCTBUIO KINHUYECKOMY M3YYEHHWI0 MUKPOOMOMA YeIoBeKa
(HCOMM; https://merbm.com).

[Tenp «Poccwiickoro sKypHaja TaCTPOSHTEPOJIOTHH, TelaToJOTHH, KOJOIPOKTOIO-
> — O0OECIIEYNTh YnuTaTeNell akTyaJlbHON U JOCTOBEPHOI nHMOPMaIeil B 06JacTi
racTPOHTEPOJIOTHH, TENaTOJOTNH, KOJOIMPOKTOJOTUH, & TaKXKe CMEKHDIX KJIMHUYe-
CKUX U (PyHJAMEHTAJIbHBIX AUCIUILUINH. sKypHas paccuuTaH He TOJIbKO Ha CIIEIH-
AJIMCTOB-TACTPOIHTEPOJIOTOB, A6OMUHATIBHBIX XHPYPIOB, KOJOIPOKTOJIOTOB, Bpayeii-
9H/IOCKOMKCTOB, HO W TEPAIeBTOB, TeAaTpoB, Bpaueil obiieil mpaktuku. OG30pbI,
OPUTHHAJIbHBIE WCCIEIOBAHNS, KIMHIYECKIE HAOMIOMAEHNS TIPE/ICTABIISIOT HOBEHTIINE
JOCTHZKEHMS TaCTPOIHTEPOJIOTUN W TIPAKTUYECKUI OIBIT JUATHOCTUKU U JICUEHUS 3a-
6OJIEBAHWI JKEJTyIOYHO-KUIIEYHOTO TPAKTA, TIEYEHU U TO/KETYI0YHOH JKeTe3bl.

Henp «Poccuiickoro sxypHaja racTPOIHTEPOJIOTUN, TEMATOJOTUN, KOJOIPOKTOIO-
rUi» — MPEIOCTABUTH BpauaM OObEKTHBHBIE HCTOYHUKY MH(MOPMAIMN JJIsS HEIIPEPHIB-
HOTO MOCJIEIUIIIOMHOTO 06pa3oBaHusi, B TOM 4ncJ/e Oarogaps mapraepctBy ¢ Hammo-
HAJIBHOI MIKOJIOH ractposnTeposiornn, rematoiornn PTA (www.gastrohep.ru).

«Poccuiicknii KypHaJa TacTPOIHTEPOJIOTHH, TeNaTOJOTHH, KOJOIPOKTOJIOTANS
myOIUKYyeT I O3HAKOMJIEHHMS MIMPOKOW MeAMIMHCKON ayantopun KimHuveckue
pexoMmenmaun Poccuiickoil TacTpOIHTEPOIOTHYECKON acCOIMAlUN M0 BEeIeHUIO Ia-
IMEHTOB C PA3JIMYHBIMU 3260/I€BAaHUSIMU OPTAaHOB NHUIEBAPEHNs, pa3pabaTbiBaeMble
moJ1 aruioil MuHucTepeTBa 31paBooxpanenusi Poccun.

«Poccuticknii )xypHaJa TaCTPOIHTEPOJIOTHH, TEMAaTOJIOTHH, KOJOIPOKTOJIOTAN> W3-
JIaeTCsT Ha PYCCKOM sI3bIKe W TIpeHa3HavyeH /i Bpaveil B Poccuiickoit Denepannn,
crpanax CHI u Bo BceM Mmpe. MbI mepeBOANM HA AHTJAUNHCKUN S3BIK HE TOJbBKO
abCTPaKThl, HO W Cco/lepKaHue TabJauI] U PUCyHKOB. yKypHas npuHuMaer K my6Jin-
Kallu¥ PYKOIIUCH, [IPUCJIAHHbIe HA aHTJIMIICKOM $I3blIKe, U MbI IJIAHUPYEM YBEJIUYUTD
YUCJ0 MyOTMKAIUI HA AHTJUICKOM SI3bIKE JIJISI IPUBJICYEHUS MEKIYHAPOIHON Me-
JIMIITHCKON YMTATeTbCKON ayAnTOPHH.
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gormn uM. B.X. Bacmrenko, @I'AOY BO «IlepBorit MoCKOBCKHIT TOCYJapCTBEHHBII
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Llenb: npeactaBnTb OCHOBHbIE MOJIOXEHNS COBETa 3KCMNepPTOB POCCUINCKOM raCTPO3HTEPOIOrMYeCKOM accoLmaLmm
c obcyxaeHnemM Mep no oNnTUMM3aLmMm ANarHOCTUKK, NeYeHns 1 BeOeHUS NaLMEHTOB C XPOHMYECKUM raCTPUTOM.
OcHoBHble nosioXkeHus. B Poccuinckonn ®enepauym B 2021 r. 3apernctpmpoBaHo 6onee 30 MAH NaLMeHToB ¢ ama-
rHo3om «facTput u ayoaneHuT» (K29 B cootBeTcTBUmn ¢ MKB-10). YacTtoTa nHdekumn H. pylori B pOCCUINCKON nonyns-
LM CHUXKaEeTCs M B HacTosiLLLee BpeMsl cocTaBnsieT 0kosio 40 %. B cTpykType XpOHMYECKOro racTpuTa No-npexHemy
npeobnapnaet H. pylori-acCouMMpPOBaHHbLI FacTPUT, OAHAKO YBENMYMBAETCS 4OJIS racTpuTa nocne yCcrneLwHon apa-
avkaumn H. pylori, peakTMBHOW racTponaTtum, BKoYas pedniokc-racTpuT, 1 ayTOMMMYHHOrO ractpuTa. Kntouyesbl-
MW OUarHOCTUYECKUM MeTodaMu CryXaT SHAO0CKOMMYecKkoe 1 rMCTONornyeckoe UccnenoBaHmns, KOTopble No3Bo-
NS0T OLIEHUTb 3TUOMNOIUIO racTpuTa, Tornorpaduio 1N cteneHb atpodudeckux nameHeHunn, ctaguio OLGA/OLGIM,
KOTOpasi COOTHOCUTCS C PUCKOM paka Xesnyaka 1 onpenenser cTparternio 3HA0CKONMYeckoro HabnoaeHus. dpa-
OVKauMoHHas Tepanus H. pylori npy racTpute CNy>XUT 3TUOJIOTMYECKUM NevYeHMeM, NO3BOSIET NPeaoTBPaTUTb
nporpeccupoBaHne aTpodumn 1 pak xenygka. CtaHgapTHas TpoliHasa Tepanus B coYeTaHUn C BUCMYyTa TpUKanms
OMUMTPaTOM MO3BOMISIET AOCTMYb ONTUMasbHbLIX Moka3aTtenen apagvkaunn H. pylori. lobaBneHne pebamunuaa
K pexumam ana spagukaumn H. pylori ynydwaet nx adpdekTMBHOCTb. CUMNTOMbI AUCMENCUM MPU XPOHUYECKOM
ractpute U GYHKLMOHANIbHOW AMcnencuy yMeHbLIaTCs npu nedeHnn pebammnuoom. HasHavyeHne pebamunuaa
MPY XPOHNYECKOM racTpuTe NOo3BOJISET BO3AENCTBOBATb HA CUHAPOM MOBLILLIEHHOW 3NUTENManbHON NPOHULLAEMO-
CTU 1 BOCMaseHne, YTo genaet uenecoobpasHbiM AasibHelllee ndyyeHne ero adhdekTMBHOCTU Kak cpeacTsa Npo-
dUNaKTUKKW paka xxesnyaka U NporpeccmpoBaHns aTpodum Npu pasnnyHbiX BapMaHTax XPOHNYECKOro racTputa.
3akso4eHune. YHaCTHMKM COBETa 3KCMepTOoB yTBEPAVIN ANTOPUTM ANArHOCTUKM U ieveHus H. pylori-accoumMmpoBaHHOro,
NMOCT3PAAMKALMOHHOIO 1 HEresIMKobakTEPHOr0 raCTPUTOB Ha aTarne AMarHOCTUKM NPY NepPBUYHOM 0OpaLLLEHWM U NPW He-
006X0AMMOCTU ANNTENBHOIO HabMIOAEHUS.

KnioueBble cnoBa: XpOHMYECKUI racTpuT, H. pylori, aTpodUYEeCKUN racTpUT, ayTOMMMYHHbINA racTpuT, ped-
JIIOKC-racTpuUT, CUHOAPOM MOBLILLEHHOW 3NUTenManbHOM NPOHULLAEMOCTU, ANCNencus, npodunakTmka paka xe-
nyaka, pebamunug,

KoHdnUKT MHTEepecoB: COBET 3KCMNePTOB NpoBeaeH npu nogaepxke MPO.MEA.LIC.

Ana umtuposanua: VeawkuH B.T., Maes W.B., JlanuHa TJ1., KyuepsiBbiin 10.A., Abaynxakoe C.P., Anekceesa O.[1., AnekceeHko C.A.,
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Aim: to provide the basic points of the Expert Panel of the Russian Gastroenterological Association with discussion
of measures to improve diagnostics, treatment and management of chronic gastritis patients.

Key points. In the Russian Federation in 2021 more than 30 million patients diagnosed with “Gastritis and duode-
nitis” were recorded (K29 in accordance with International Classification of Diseases-10). H. pylori incidence rate
in the Russian population has reduced and presently is about 40 %. In chronic gastritis pattern H. pylori-associat-
ed gastritis has still dominated though gastritis percent after successful H. pylori eradication, reactive gastropathy
(including reflux gastritis) and autoimmune gastritis, has increased. Endoscopic and histologic examinations serve
as key diagnostic techniques that provide a means for assessing the ethiology of gastritis, topography and degree
of atrophic changes, gastritis staging as per OLGA/OLGIM system that properly correlates with the risk of stomach
cancer and determines endoscopic examination strategy. H. pylori eradication therapy of gastritis serves as an etio-
tropic treatment and makes it possible to prevent progression of atrophy and stomach cancer. Conventional triple
therapy combined with bismuth tripotassium dicitrate allows for achieving optimal cure rates of H. pylori eradication.
Addition of rebamipide to regimens of H. pylori eradication improves their efficiency. Rebamipide arrests symptoms
of dyspepsia in the case of chronic gastritis and functional dyspepsia. The administration of rebamipide for chronic
gastritis makes it possible to influence the syndrome of increased epithelial permeability and inflammation, which
makes it advisable to study it as a means of preventing stomach cancer and the progression of atrophy in various
types of chronic gastritis.

Conclusion. Members of the Expert Panel has approved the algorithm of diagnosis and treatment of H. pylori-asso-
ciated gastritis, gastritis after H. pylori eradication and H. pylori-negative gastritis at the diagnostic stage in the case
of initial presentation and long-term follow-up when needed.

Keywords: chronic gastritis, H. pylori, atrophic gastritis, autoimmune gastritis, reflux gastritis, higher epithelial per-
meability syndrome, dyspepsia, prevention of stomach cancer, rebamipide.
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28 wmapra 2024 r. moj npe/ceaTeNbCTBOM Ipe-
sugeHTa Poccuiickolf TacTPOIHTEPOJOTUYCCKON —ac-
commarmu (PTA) akagemuka PAH B.T. Mamkuna
cocTosiiics IDKcnepTHbIT coBeT PI'A, KoTopbiii pac-
CMOTPEJT BOMPOCHI ONTUMHUBAINN JUATHOCTUKU W Jie-
YEHUST XPOHUYECKOTO TFaCTPUTA M COBEPIIEHCTBOBAHUE
TAKTUKM BEJEHUS TAllMEeHTOB. AKTYaJbHOCTD MPO-
6J1eMbl  XPOHUYECKOTO TaCTPHUTA OIPEIESeTCsT BbICO-
Koil yacrtoroii 3abosesanust: B 2021 r. B Poccuiickoit
Depepanun O6bu10 3apeructpuposano 3 090 050 B3poc-
JIBIX TAIMEHTOB C JMATHO30M <«TAaCTPUT U JAYOJEHUT»
(2668,7 ma 100 ThIC. B3pocaoro Hacemenusa) [1]. dtu
CTAaTHCTUYECKIE JAHHBbIE JEMOHCTPUPYIOT BAKHOCTD JIH-
arnoza «ractput u ayogaernt» (K29 — B coorBercTBm
¢ MKB-10) B KAMHHYECKOIl MIPAaKTUKE M OTPA’KAIOT pe-
AJIbHYIO YacToTy 3a6o/eBanus B nonyJsimu. Mudexmums
H. pylori Bcerna BbI3bIBaeT racTpuT BHE 3aBHCHMOCTH
OT HAJIMYMS KJIMHWYECKOW KApTUHBI U YCTAHOBJIEHHDLIX
3abosieBaHnil  Keayaka [2], a  pacmpocTpaHeHHOCTD
H. pylori B Poccun ocraercsi Bbicokoii (38,8 %), He-
CMOTPSI Ha TEHJIEHIMIO K CHIDKeHuio [3]. 3uaummocTb
ractTputa Kak 3a00JieBaHUsI, CBSI3aHHOIO C PHCKOM BO3-
HUKHOBEHUST paKa JKeIyaKa, 0OyCJIaBINBAET BAJKHOCTD
CBOEBPEMEHHOI OIEHKU TPOTHO3a U MPOBEJIEHUS TIPO-
unakTuyeckux Meporpusituii [2, 4, 5].

Ilesnn: mpencTaBUTh OCHOBHDBIE MoJIOKeHUs CoBeTa
9KCIepToB Poccuiickoil TacTposHTEPOTOTHIECKON ac-
conuaiuu ¢ oOCyXKJIeHUeM Mep 1O ONTHMU3AINH /Iha-
THOCTUKH, JIEYeHUsT U BeJleHUsI TAI[HeHTOB ¢ XPOHUYe-
CKUM TaCTPUTOM.

CuH/IpOM NOBBINIEHHOI 3MUTEUATbHOM
MPOHUIIAEMOCTH B MaTOTeHe3e
XPOHHYECKOTO TacTpUTa

B Teuenne mociefHUX JIET YCUJIUSMHU POCCUHCKOTO
9KCIEPTHOTO coobIecTBa OblTa padpaboTaHa U BHe-
JipeHa B MPaKTHUYECKOE 3/[PAaBOOXPAHEHUE Mapaurma
CIIDII — cungpoMa MOBLINIEHHOW AMUTENIUATbHON
nponutaemoctn  [6—8]. IIpumenuTespHO K Kemy-
JIOYHO-KUTIEYHOMY TPAKTy OINUCAHbI MEXAaHMU3Mbl WH-
TErPUPOBAHHON TPEXYPOBHEBON CHCTEMbI  3aIUThI
AMUTETNATBHOTO Oapbepa, BKJIOUYAIONINE MPEIUTEN-
AJbHYIO, MUTEINATHHYIO W CyOSTUTETNAIBHYTO 3allli-
ty [9]. Ha snurennansuom yposue CIIDII Brioyaer
HApYIIEHUs TpaHcHeamoasapuoi (aucyHkuus non-
HBIX KaHAJIO0B) M Iapalle/IoAAPHON IIPOHUIAEMOCTH
(B mepByIo ouepenp Hapymenue (hyHKIIMOHUPOBAHWS
I0THBIX KOHTakToB) [10, 11]. YuurhiBas Kiio4eByIio
poib H. pylori B reHese XpOHHYECKOTO TacTPHTA,
MPEJICTABJISIOT WHTEPeC MeXaHW3Mbl B3aUMO/IENCTBUS
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JTAHHOTO MHUKPOOPTaHU3Ma C CHCTeMaMU SIHUTeIHaJb-
Hoft 3amuTel. IlokasaHo, 4TO (HaKTOPBI BUPYJIEHT-
Hoctu H. pylori oGecrieuwBaior aare3uio GakTepun
K CJIU3WCTONW W, HEMOCPEICTBEHHO B3aMMOJEHCTBYS
C COeIMHUTEJbHbIMU OeJIKaMU IJIOTHBIX KOHTAKTOB,
HapymamoT uX (yHKIMoHIpoBaHue [12].

AxryanbrHoctb udyuenusi CIISII cBsizana Ttakske
C ero ydJacTweM B IpolleccaX MeTala3uid U Kauile-
poreHesa, HaGsrofaonmxcst npu racrpurax [13, 14].
KifoueByio posib IpW ATOM UTPAIOT HAPYIIEHMUS B KJa-
YAUHOBOM 3BeHe IuTonporekimn [15]. Ykazanubie
natodusnonornyeckre Mexanuampl CIIII namum ot-
paxkenne B Kimamuecknx pexomenparusix PTA, mo-
CBSIIIIEHHBIX TaCTPUTY U AyOJeHuTy [4, S].

Ycranosnenune poau CIISII B renese xXpoHuye-
CKUX TaCTPUTOB TIOCIAYXKUIO 6a3of I paszpaboTKi
Opu 9TOM 3a60JIeBAHUY KOHIIEIIIUN «IIMUTETUH-11PO-
TEKTUBHOU Tepanuuy» [7]. InuTenunii-ipoTeKTUBHbIE
adexThl onucaHbl y paAa JEKapCTBEHHBIX CPEJICTB:
MHTUOUTOPOB MPOTOHHOW TTOMITBI padenpasosia M MaH-
TOIIpa3o0Ja, MpernapaTtoB KOJJIOW/IHOTO BUCMYTa, HEKO-
TOPBIX TPOOHOTUKOB.

Haubosbiias nokasatenbHas 6asa UMeeTcs [Tl pe-
Gamutia. beimo mokazaHo, 4To peGaMuIi/l TPy XPOHNU-
YeCKHX TracTpuTax crocoOCTByeT HOpMau3aiu (QyHK-
IIMOHNPOBAHNS U B3aUMOJICHCTBUST BCEX TPEX YPOBHEN
3aIUTHI TACTPOMHTECTHHAIBHOTO Gapbepa [15]. B psize
paboT ToCTeHNX JieT OBLT TPeACTaBJieH JIeTaTbHbIH
KJIMHUKO-(papMaKoJIOrnyecKuil aHaanus JedcTBUs JaHHO-
TO JIEKAPCTBEHHOTO CPE/ICTBA TIPU XPOHMUYECKUX TacTpH-
TaX. B MeTaananmmsax mokasaHo, YTO BKJIIOYeHHE peda-
MHUIIA B CXEMbI Apa/MKalmoHHoil Tepamu H. pylori
nosbImaer ee apdexktuBHOCTh [16]. TIpemapar mMosxker
CTIOCOOCTBOBATh PEAYKIIMH BOCTIAJIEHUST W arpodude-
ckux u3MeHeHuil. OTMmeuaeTcd Jaxke BO3MOXKHOCTD
YMEHDITIEHNS BBIPAKEHHOCTH METAIJIa3ui B aHTPAJIb-
HOM OT/IeJie TIPY Ha3HaYeHnn peGaMUIIIA, OJHAKO 9TO
yTBepsKeHe TpeOyeT MIOMOJHUTETHHOTO TOATBEPIK-
nenust [17]. CyiectBeHHOE TIPaKTUYECKOEe 3HAUYEHUe
UMEIOT JIOKa3aHHble KaHIEPOIPEBeHTHBHbBIE 3(P(HEKTHI
JIAaHHOTO JiekapcTBeHHoro cpezctsa [18]. Kpowme Toro,
pebaMuTIi/] CHOCOOCTBYET YMEHBIIEHUIO CHMIITOMOB
JIICTIETICHM TIPU COYETAHMM racTpuTa U (PyHKINOHAJID-
Hoit gucmerncun [19].

Tactpur u aucnencus

PesynbpraTpl  onmpoca  CBUAETETHCTBYIOT O TOM,
YTO B IIOJIOBUHE CJAy4YaeB IPHU HAJUYUU CHUMITOMOB
JIICTIETICVH  BPAYM-TEPAIEBTHl YCTAHABJIMBAIOT Ipe/l-
BapuTeJbHbIll Juarno3 <«ractputy [20]. Ilpu stom
JIarHo3 JOJKEH OBITh MOpQOoJOorndeckn Bepuduin-
pOBaH M, KaK IPaBUJO, HE COMPOBOXKIACTCS CHMII-
ToMaMu. B GOJIbITMHCTBE CJAy4YaeB yKa3aHHbIE CUMII-
TOMBI ~ CJIyKaT  TPosiBleHUEM  (DYHKIIMOHATHHON
qucnernicuu. Ilepes ycTaHOBJIEHHWEM IOCTOBEPHOTO
Jmarno3a (OYHKITMOHATBHON IUCTIENCUE HEeoOXOAUMO
HCKJIIOYUTD TacTpPUT, accolmnpoBanubiii ¢ H. pylori.
B poccuiickux u MeKIyHAapOJHBIX PEKOMeH/alMsIX
JIAHDbI YETKUE TMOJIOKEHUsT 0 HeOOXOJAUMOCTH TIPOBejie-
HUS apajinKalMonHoil tepanun H. pylori naumenrtam

¢ HeoOCIeJIOBAHHON JUCIETICHER ¢ 1EIbI0 yCTPAHEHMS
CHMIITOMOB [UCIIETICHU ¥ YCTAaHOBJEHWS JIMArHO3a
dyHKIIMOHAMBHON auctencuu [2, 4, S]. dpagukarms
H. pylori cnocoGeTtByeT KyHNMPOBAHUIO CHMITOMOB
QyHKIIMOHAJIBHON auctienicuu, HO 3(PdeKT ITOT Bech-
Ma CKPOMHBIN (4ICI0 GOMBHBIX, KOTOPBIX HEOOXOAU-
Mo Jieautb — 14; 95%-Hblil J0BepUTEIbHBIN HHTEPBAJ
(95% [I): 11-21) [21]. Otmonarorenes ¢yHKIMO-
HAJIbHOU JIUCIIETICUU PACCMATPUBAETCS KAK MHOTOTPaH-
HBIH TIPOIECC CO CJOKHBIMUA TTPUIIHHO-CJIE/ICTBEHHDI-
MU CBsI3siMU. BO3HUKHOBEHME CUMITOMOB JIUCITETICHI
00yCJIOBJIEHO MHOTHMHU (PAKTOPaMU, K KOTOPBIM OTHO-
CSAT OCOGEHHOCTH TIUTAHUS, U3MEHEHUsI MOTOPUKU JKe-
JIYJIKA U IBEHAIIATUIIEPCTHON KUIIKH, [1yOAeHATbHYTO
903UHOMDUINIO, HAPYIIEHUSI OCH «MO3T — SKEJIy104-
HO-KUITeYHbIN TpakT» [22]. Cpemn «6akTepuasbHBIX
areHTOB», CBS3aHHBIX C (DYHKIIMOHATIBHOMN JNUCIENCH-
eil, HaspIBalOT He TOJIbKO H. pylori, HO 1 n3MeHeHust
MHUKPOOMOTBI, a TaK:Ke CHHAPOM H3OLITOUHOTO Gak-
tepuaabaoro pocta (CHMBP). CoriacHo MeraaHasm-
3y ceMU uccie/oBaHuil ¢ yyactueM 1248 maruenTos,
o6o6mennas yactotra CUBP y mamnueHToB ¢ yHKIN-
oHaJIbHOM aucnerncueii coctasuia 34,73 % (95% JU:
24,807—45,383 %), XOTs 1 IpU 3HAYUTEIBHON T€TEPO-
rerHocti pesyabratos (p < 0,0001; > = 89,91 %) [23].

[lon pmarsHO30M (QYHKIIMOHAJILHOW AWCHETICUN
MHOT/Ia CKPBIBAIOTCS (DYHKIIMOHATbHBIE PACCTPONCTBA
JKeTYHOTO Ty3bIipd u chuaKTepa Omau win pedJriokc-
racrpur (Gunnapubiii racrpur) [24, 25]. 3Havenue
JIyO/IEHOTacTPAIbHOTO pediokca n pedJIioKC-TacTpu-
Ta B BOZHMKHOBEHUN CUMIITOMOB JWMCHETICUU WJIH Pas-
BuTHN (PYHKIIMOHATBHON auctiericun TpebyeTr maiib-
Hefiero nsydenusi. [Ipeanoaaraercs, 4To M3MeHEHNUsT
KAueCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa MUKPO-
(1opDBI KeTyaKA U TOHKOM KHUIIKK O/ BO3/IENCTBIEM
HapyIIeHU!T MOTOPUKY HIDKEJIEKAINUX OTAEJOB JKery-
JTOYHO-KUTIETHOTO TPaKTa, M3MEHEHWS] KOMIIO3HUIINN
U BPEMEHU HKCIO3UIIMKE KOMIIOHEHTOB JKEJYd B IOJIO-
CTH TOHKOW KHINKU W JKeJy/Ka, TOCHeayIollee pas-
putne CIIDII sexxat B 0cHOBE MOTOPHBIX W CEHCUTHB-
HBIX HapyIIeHWii, CBONHCTBEHHBIX (PYHKIIMOHAIbHON
mucnenicuy [26, 27]. Yacras accormarus (yHKIHO-
HAJbHON JUCTencuu ¢ PedIIioKC-TaCTPUTOM CO3/1aeT
OCHOBY [IJISI M3y4YeHWS TEePCHeKTHB NTPUMEHEHUs Tpe-
MapaToB YPCOAE30KCUXOJIEBON KUCIOTHI NMPU ITUX 3a-
60JIeBaHMSAX, OCOOEHHO C y4eTOM ee GJaromnpusTHOTO
JleficTBusT Ha MUKpo6uoM [26, 28, 29].

OnruMusanus 9pauKauOHHON Tepanuu

undexuu H. pylori

Ipajukanmonnasi teparust undexuun H. pylori
UTpaeT KJIOYEBYIO POJIb B BeJEHUN ITTAIHEHTOB C XPO-
HUYECKUM TeJIMKOOaKTepHbIM TacTputoM. IleneBbie
3HAYeHus: aHTUMUKPOOHON Tepamuu I0/Pa3yMeBaioT
apaguKanuio Bo3Oyautens Gojee veM y 90 % mpo-
JledeHHbIX TmareHToB [2]. Bo3MoskHbl /iBe cTpareruu
BBIOOPA PERIMa dpaKannontoil repamun H. pylori:
UHINBUIY ATU3UPOBAHHAS Ha OCHOBe OIIpe/iesie-
Husi uyBctBuTEabHOCTH H. pylori k antubaxrepn-
AJBHBIM TIpEIapaTaM, 1 SMIMPUYECKAsT — Ha OCHOBE
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uH(OpPMAIN 0 JOKAIbHON pe3ucrentHoct H. pylori
K KJAPUTPOMHUIIMHY U MOHUTOpUHTA 3P HEKTUBHOCTH
cxeMm B permoHe. B Poccuiickoit Dexeparuu mpesa-
JIUPYET AMIUPUYECKUN TMOAXOJ, XOTS YCUJTHUS Bpa-
4eGHOTO CcOO0O0IIecTBa CKOHIEHTPUPOBaHbl Ha OoJiee
MIMPOKOM BHEJPEHNUN B MPAKTUKY MOJEKYJISIPHO-TeHe-
THYECKUX METOJOB ONpeIeSeHNs] PE3NCTEHTHOCTH, KO-
TOpbIE JAEMOHCTPUPYIOT BBICOKYIO UYBCTBHUTEJHHOCTDH
u creruduarocts [30].

Tpoiinas Tepanug ¢ KJIaPUTPOMUITTHOM U aMOKCH-
UJJINHOM HAa OCHOBE 3MITMPUYECKOTO BbIOOpPaA OCTaer-
¢ OJHON M3 caMbIX HasHauaeMblx B Poccunu (56 %),
HECMOTPsI Ha HeBbICOKYIO addexrusHoctb — 80 %
[31]. OpauM u3 MeTon0B NOBBINIEHNS A(PdOEKTHBHO-
CTH CXEM 3PJIUKAIMOHHON Tepanuu B KianmHuueckux
pexkomenparusax PT'A waszBano no6GaBienue K Ge3Buc-
MYTOBBIM CXeMaM Ipenapara BUCMYTa TPUKAJIS JHUIU-
tpata [4, 5]. Kak nokasbiBaior ganubie EBporieiickoro
perucrpa mo Jedenwio H. pylori, tpoiinasi Teparisi
¢ KJTapUTPOMUIINHOM, YCHUJIEHHAST BUCMYTA TPUKAJIHS
JUIUTPATOM, NPUBOJAUT K apaauxannn H. pylori
B 88 % (ITT) u 94 % cayuaes (PP), a npu mpogo.-
SKUTEIbHOCTH HaszHaueHust 14 pHeit — B 93 % ciyvaen
(ITT) [32]. Takum o6pasoM, BUCMyTa TPUKAIUS JH-
UTPAT B KaueCTBE YeTBEPTOTO KOMIIOHEHTA CXeM dpa-
JIUKAIUN 00eCIIeYnBaeT IIPEoI0JIeHIe PE3UCTEHTHOCTH
H. pylori k KTapuTpOMUIIUHY.

[Tonoxxenue o goGaBjeHun pebaMUIga B Kade-
CTBE MepbI MO TOBBINIEHUIO 3(P(PEKTUBHOCTH 3IPajiu-
KAl BKJIIOYEHO B KinMHWYECKHe peKOMeH/AIii
PT'A na ocHoBanum Tpex MeraaHayausos [4, 5, 16, 33,
34]. B meraanamse [[.H. Anapeesa u coast. (2022)
MPOAHATN3UPOBAHBI  UCCJEJOBAHUS,  [POBEJICHHbBIE
B Poccuiickoit Denepanuu ¢ npumenenneM Pe6arnra
nponssozcTtBa [IPO.ME/[.IIC. B 6 koHTposmpyemMbIx
uccaenoBanusx (n = 531) o6oGiennas ahdpekTus-
HoCTh opagukanuu cocrasuna 90,376 % (95% JIN:
86,311—93,560 %) y manmeHTOB, NMPUHUMABIINX pe-
Gamunuz, u 81,681 % (95% [AU: 76,499—86,141 %) —
y TAIMEeHTOB, B CXeMe JIeUeHUsT KOTOPBIX He ObLIO pe-
G6amurnuja. /lo6aBieHue AaHHOTO IMpernapara B CXeMbl
spagukaiun H. pylori nocrosepho mnosbpiaer adex-
tuBHocth Jgedenus: (O = 2,162; 95% AU: 1,268—
3,685; p = 0,005) [16]. Hakamimpaiorcsi 1oKasa-
TeJbHBIE JaHHBIE O TOM, UTO BKJIOUEHHE peOaMUIiIa
B CX€MbI 9paIUKAIUN B KAUeCTBE ISTOrO KOMIIOHEHTA
(cranzaprHas TpoiiHas Tepamus + BUCMYyTa TPUKAJIMISI
JMIUTPAT + pebaMuIm) 3HAYUMO TOBbImaeT d(Qer-
TUBHOCTH Tepamuu, TpuOImKas ee K 1mokasaresnsMm 60-

nee 95 % [35].

MOp(bOJIOI‘I/I‘{eCKaH JAUArHOCTHKaA
XPOHHUYECKOr0o racTpura

TepMun «racTput» omnpejenser CIeKTP COCTOSHUM,
XapaKTEePU3YIONNXCS THCTOJOTHYECKN TIO/TBEPKIEH-
HBIM BOCTIQJEHNEM CJIU3NUCTOH OOOJOUKH KeJyIKa.
Arpodus onpesengercs KaK COCTOSIHHE, XapaKTepH-
3ylolieecsl CHIKEHHEM IUIOTHOCTH WJIN TOTepeilt ke-
JIe3 COOTBETCTBYIOINX OT/EJOB CJAMU3NUCTOH 060JIOUKH

JKeTyKa M WX 3aMEHOH HKCTPAIleTIONSIPHBIM  Ma-
TpukcoM (HeMeTammacTuaeckast arpodust) u/ wi apy-
ruM oM skeses (Mertanmactudeckas arpodust) [36].
JlIst uarHoCTUKY W OmpeJiesieHusl CTaIui TacTPUTa
HEOOXOUMO TMOJYYNUTh KaK MUHUMYM JBe OHOIICHH
M3 aHTPATBHOTO OT/ETa W J[Be — W3 TeJa JKeTyIKa;
OUOTICHST TaKKe TMPOUBBOAUTCS U3 JIOOBIX 3HOCKOIHU-
YeCKN M3MEHEHHBIX YYAaCTKOB CJHM3UCTOH OOOJOUYKH.
Buoricust n3 yria skenyjika, peKoMeHI0BaHHast OOHOB-
gennoll CuaHelcKo#l cucTteMoil, He daBJsgeTcsa 00s3a-
teqabHOll [37]. Tmcrosiornueckoe ommcaHue JOJSKHO
BKJTIOYATH TOMOTPAdUI0 W CTENEeHb aTpPOMUUECKUX u3-
Mmenenui, cragumio OLGA/OLGIM, kotopasi XOpoIio
COOTHOCUTCSI C PUCKOM PpaKa >KeJayJIKa W OIpeess-
€T CTpaTeruio HHIOCKONNYecKoro Habuogenus [37].
Heo6xoauMo OTMETUTD, YTO MPU UCIIOJb30BAHUU HJIO-
CKOTIOB BBICOKOTO Pa3pelieHnsi ¢ y3KOCIEKTPATbHBIM
PEKMMOM  BU3YJIU3AIMUA  BO3MOXKHO CTAUPOBAHUE
aTpoduy W KHUIMEYHOW METaIIa3uu ¢ TPUMEHeHUeM
kinaccuduraimonabix cucreM Kimura — Takemoto,
EGA u EGGIM, orim4aoiuxcs BbICOKOI CTelleHbIO
koppessauu ¢ OLGA/OLGIM [37].

st o6bekrtuBu3anuu jguardoctukun  H. pylori
MOJKHO PEKOMEH/I0BATh JONOJHUTETHBHO TPOBOJIUTD
COOTBETCTBYIOIEE MMMYHOTHCTOXUMHUYECKOE HCCIIe-
JIOBaHUE, KOTOPOE TI03BOJIsIeT U30eKaTh JIOKHOIOJO-
JKUTEJNbHBIX PE3YJbTAaTOB TPHU  CIENNAIbHBIX OKpa-
CKaX W WCKJIIOYUTD HAJIW4YWe JAPYroil MUKPODJIOPHI.
VIMMYHOTHCTOXMMUYECKAsT PEAKIHsT C XPOMOTPaHU-
HOM A [OATBEpIK/aeT HAJTMYMEe TUIEPIIa3uu Hepo-
SHJOKPUHHBIX KJIETOK B TeJie JKEIYJKA, UTO SIBJISIETCS
BRJKHBIM [INATHOCTUYECKUM TIPU3HAKOM ayTOMMMYHHO-
rO TaCTPUTA.

ITHOJIOTHYECKWI TPUHIUI JIOJDKEH CTaTh KJrode-
BBIM TIPH YCTAHOBJIEHUH [HATHO3a «XPOHUYECKUH Ta-
crpur». Ilpu ananmuse pannbix lleHTpasn3oBaHHOTO
11aTOJIOTOAHATOMUYECKOIO OT/lesieHns KInHUYeckoro
neHTpa CedeHOBCKOTO YHUBEpPCHUTETAa W3yYeHbl Tra-
crpobuontarbl 3162 manneHToB, KOTOPHIM B TIEPUO/
¢ 2017 mo 2022 r. mpoBe/ieHa 930(aroracTpoyo/1eHO-
CKomMg co BagrtueM Ouorncuii. Yamre Bcero ObuL1 ana-
THOCTHPOBAH akTUBHLIN H. pylori-acconuupoBaHHbIIL
racrputr — 36,7 %; B 28,4 % ciydaeB yCTaHOBJIEH
XPOHUYECKU aTpoUUYECKHil TACTPUT C KUIIEYHOI
Metarutasueit, npu kKoropoMm uHbekiws H. pylori
He OblTa OOGHAPY’KEHA, B TOM YHCJE C MOMOIIBIO UM-
MYHOTUCTOXUMHUYECKOTO WCCIEOBAHUSI. DT CIydan
ObLIN paCIleHEHbl KaK MOCTIPAAMKAIIMOHHBIN TaCTPUT.
[Iponent arpodudecknx GopM XPOHUUECKOTO TACTPHU-
ta coctaBua 34,8 %. Bo3MOKHO, 4TO TaKON BBICOKHI
MOKa3aTe b CBSI3aH C MpOrpaMMaMyl HaOJIOeHUs Ta-
merToB co craguasmu OLGA III-IV, xotopnie mpo-
BOJSTCS B KJIMHUKaxX YHuBepcutera. Y 19,2 % manu-
€HTOB M3MeHeHUs B OHOoNTaTax HOCUJIN MIHUMAJIbHBII
W cTabOBBIPAKEHHDBIN XapakTep W ObLIN OJIM3KH
K HOPMAJIbHBIM TUCTOJIOTHYECKUM XapaKTePUCTUKAM
CJM3UCTON 00070UKH. PeakTUBHAsI TaCTPONATHS BCTPe-
gamach B 7,6 % ciaydaeB. AyTONMMYHHBIN TACTPHUT 3a-
HSIJT Y€TBEPTOE MECTO TI0 YaCTOTE BCTPEYAEMOCTH C JI0-
CTATOYHO BBICOKMM mporneHtoM Habmoaenuii (8,6 %),
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YTO, C OJHON CTOPOHBI, MOKET ObITh 0OYCIOBIEHO PO-
CcTOM 3a60JIEBAEMOCTH, C JIPYTOil CTOPOHBI, «KOHIIEH-
Tpalyeii» MalueHToB ¢ 3TUM JAUATHO30M [IJIsT JTHHAMU-
4yecKoro HaOJIIo0/IeHns B KIMHUKaX Y HuBepcutera [38].
Penkwe BapwaHTbl ractputa — JUMQOIUTAPHBINA Ta-
crputr (1,3 %) m ractpur B codeTaHUM C GOJE3HBIO
Kpona — cocraBuin HeOOJBINONW TMPOIEHT CAYUYaeB,
a KOJIJIATEeHOBBI W 503MHOMDIIBHBIN TacTPUTHI, 60-
Je3Hb MeneTpue HAGIIOJAIUCh Y €INHUYHBIX MaIi-
enToB [38].

TakuM 06pa3oM, B pOCCUIICKOM TIOMYJISIITUN BCE €eIile
npeobiaagaer H. pylori-acconmmpoBaHHbIA TracTpHT.
[IpoBenennbie B mocaeanue rojabl B Poccuiickoii
Depepant  WCCTEIOBAHUS — TPOAEMOHCTPUPOBAIH
CHIDKEeHUE J0M WH(MUIMPOBAHHBIX JHUI[ B IOMYJISI-
UK 10 JIAaHHBIM 3IMUAEMUOJIOTMUYECKUX HUCCJIe/[0Ba-
Huit 2004—2012 r. 6bun wHUIMPOBaHbl 65—92 %
B3pocabiX [4, 5], B 2017—2019 rr. — oxouo 40 % [3],
B Mockse B 2022—2024 rr. — 37,19 % [39].

Ha ¢one cHmKeHns pacnpocTpaHeHHOCTH HH]EK-
n H. pylori [3] u pocra uncia Jmif mocjie spajnka-
N UHQEKIUN U3MEHSeTCS CTPYKTypa XPOHUYECKUX
TacTPUTOB C CYMIECTBEHHON O/l TTOCTIPAANKAIMOH-
Horo ractputa. Hepenxumu 3a060JieBaHUSIMU CJIYKAT
peaKTHUBHAsI TacTPONATHS U AyTOUMMYHHBIH TacTpPUT
[38]. Bobicokas uwacrota arpodudeckoro ractpura o0y-
CJTAaBJIMBAET BasKHOCTD BBISIBJIEHUS TTAIIMEHTOB IPYII BbI-
cororo pucka paxka xemayaka (III—IV cragust mo OLGA)
U WX 3SHIOCKOMUYECKOTO TUHAMUYECKOTO HAGIOAEHHS
B PaMKaX IPOTrPaMMbl KaHIEPOIIPEBEHITUH.

IHAOCKONNYECKAsl JHATHOCTHKA
XPOHHYECKOTO racTpura

IHIOCKOTINYECKOE UCCIE0BAHUE TTAIIMEHTA JIJIST YCTa-
HOBJIEHUSI JIMarHO32 XPOHUYECKOTO TacTpHUTa JOJIKHO
MIPOBOJINTBCS ¢ MCHOMb30BAHUEM JIOTIOJTHUTETBHBIX TEX-
HOJIOTHIT BU3yaJM3allil W CONPOBOXKIATLCS  OUOTICH-
eil caM3ncToil 060JIOUKK MPH TIO/I03PEHNN Ha HaJIMYne
aTpOPUUECKUX, METAIJIACTHIECKUX U HEOTJIACTHYECKUX
u3MeHeHuil. JpuUTeMa M IPO3UN CJUBUCTON 06OJOUKN
JKEJTYJTKA MOTYT OBITb MPOSIBJEHUEM KaK BOCTIATHUTEJb-
Horo mpornecca (racTpura), Tak U PEaKTUBHBIX H3Me-
HEHUN 2MUTEeNNsT IPU MUHUMAJIbHON BOCHAJUTETbHON
undunbrpanun (racrponarum) [37, 40]. HauGomee
XapaKTEePHBIMU  HHJIOCKOIUYECKUMHU  TIPU3HAKAMU
H. pylori-accoimnpoBaHHOr0 BOCIAJIUTENBHOTO T1PO-
Iecca CJIM3UCTON 060JOUKN ABJIOTCS: aAnddysHas
apureMa, ToveuHoe mokpacuenne (spotty redness),
nuddysHblil 0TeK, yBeJIuYeHHble M U3BUTbIE CKJIAQJKU
CIM3UCTON 06GOJOUKH Tesa JKeJay/IKa, pacliupeHne sKe-
JIYIOUHBIX T0Jiel, yriay6saenne 60posj, GerecoBaThlii
naser [41, 42]. Ilpu H. pylori-acconunpoBanHoM ra-
CTPHUTE B TeJe SKeIyAKa B YCJIOBMSAX Y3KOCTIEKTPasb-
HOH YBEJWYUTEJbHON 3HIOCKONNN BO3MOXXHA BH3ya-
I3l TOYEYHBIX WM W3BUTHIX GesiechIX AMOK [43].
H. pylori-neratnsHblii cTatyc JOCTOBEPHO XapaKTepy-
3yeTcsl BU3yasM3allieil KOJUIEKTOPHBIX BEHYJ THUITHY-
HOTO BH/Ia B HIIKHEH TpeTu Tesa >KesyjKa Mo Masoin
KPHMBU3HE, a TaKXe HAJTUYMEM TOJUIOB (PYH/IATbHBIX
sxesie3 [44]. B orcyrerue nndexiyn H. pylori Takske

YaCTO BCTPEYAIOTCS TIOJIOCHI OPUTEMBI M TeMopparuye-
CKHe TeTEeXWH CJAUBUCTONH OOOJOYKH, YTO SIBJSETCS
YaCTbIM TIPOSIBIEHNEM PedIIIOKCHOrO Xapakrepa nopa-
JKEHUST 32 cyeT 3a0poca Jyo/[eHATBHOTO COAEPIKUMOTO.

[TprunHaMu racTponaTiy SIBJSIOTCS JIEKAPCTBEH-
upie npenaparel (mpexae Becero HIIBIT uw amerwma-
caymuuioBast Kucaora) [45], amkorosib, paanais,
MeXaHnvyeckue (hakTOpbl, a TaKKe SKeJ4Yb MpH JIyojle-
HoracTpajabHoM pedutiokce. OIHAKO TIPU 9H/OCKOINU-
YECKOM HCCJICIOBAHUM CJIOJKHO OIPE/eTUTh MPUINHY
racTponaTHu, I0ITOMY HEOOXOAUM aHAJIN3 aHaMHe-
crudeckux janubix [46]. B wactHocTH, HempocTto s1oc-
TOBEPHO BepUMUINPOBATb NMATOJOTUYECKIIT [[yO/1eHO-
racTpajbHbIll pedJIIOKC, TOCKOJbKY HAJUYNE KeTdn
B JKeqyjiKe HabJogaercst Kak B HopMe (paHHue yTpeH-
HUE 4Yachl, JJIUTEJIBHOE TOJTOJAHUE), TaK M MPU MATO-
JIOTMYECKUX COCTOSIHUSAX (IT0c/Ie XUPYPrudecKux ore-
panmii, Ha BCeX CTaJNSIX PAa3BUTHS KEITIYHOKAMEHHON
6osie3HN, PN (PYHKIMOHATBHBIX PACCTPOICTBAX BEPX-
HUX OT/IEJIOB JKeyIOUHO-KUIIEYHOro TpakTa) [25, 47].

Artpocdusi  cam3ucTOil  060JIOUKH  XapaKTePU3YeTCst
6JICTHOCTBIO, YMEHBIIEHUEM BBICOTBI CKJIAJIOK  CJTH3H-
CTOI O0OJIOUKH, a TakKe Oojiee YETKON BU3yaau3arineit
cocy1oB nojicausncroro ciost [48]. B ciyuae H. pylori-
ACCOIMUPOBAHHOTO aTPOUYECKOro racrputa Hanbosee
BBIPAKEHHDBIE aTpOPUUECKue W3MEHEHUS] OTMEYAIOTCs
B JINCTAJIBHON YAaCTH KEJTY/Ka, UMEOT MYyJIbTH(OKATb-
HBIII XapakTep pachpoctpanenusi [49, 50] m dacro
CO3/IAIOT BUMMYIO TPAHUIY C HeaTpo(U4HOI CIn3H-
croit o6osoukoit («mmnust arpodumn») [51]. Hanporus,
IpU ayTOMMMYHHOM aTpPOUYECKOM TracTpute HabJIo-
nmaercs g dysHoe MopaskeHue CAM3UCTOH 0OOJOUKH
MPOKCUMaIbHOI yacTu skeayaka (dhenomen «o6parHoii
arpopun») [52]. TIpusHakoM ayTOMMMYHHOTO TacTpUTa
IPU OCMOTPE B Y3KOCIIEKTPATIBHOM PEKUME C YBeJsde-
HUEM CJIY>KUT OTCYTCTBHE YCTBEB JKeJie3 TeJaa JKeJTYIKa
IIPU COXPAHEHHBIX PEryJSIPHBIX Karmispax (Mpu3Hak
«cast-off skin»). HacTo BCTPEYAIOTCS TOYEUHBIE <IJIOMY-
conogo6ubie» odarn (glomus-like lesions), acconunpo-
Bannble ¢ runepiasneii ECL-keTok, a Takke maMeHe-
Hust 1o Tuity <Gesibix cep» (white globe appearance),
SIBJIATONIAECS CKOILJIEHUEM JICTPUTA B KHUCTO3HO PACIITH-
PEeHHbBIX sKeme3ax [53—53].

Kurreunasi Merariasusi 1mpH 9HIOCKOTIMYECKOM OC-
MOTpPe MOKET WMeTb BHJ Kak IPUIOJHATHIX G6eseco-
Batbix ouaros (ash-colored nodular change) [56], Tax
u yrayGaeHHbIX KpacHbIX yuactkoB (mottled patchy
erythema) [57]. TIpu ocMOTpe B y3KOCHEKTPATBHBIX Pe-
JKUMaX BH3YQJIM3AINK YYACTKU KUIIEYHON MeTarasnuu
UMEIOT OJHOTHUITHBIH B/ CBETJIO-CHHUX OYaroB Ha KO-
prYHEBOM (DOHE 32 CUET HAMMYMST (PeHOMEHA «CBETJIO-CH-
unx rpebueii» (light blue crests) [58] ma mosepxHocTn
SMUTENINS U HAKOIJIEHUST «6eI0r0 MaToBOTO BEIIECTBA»
(white opaque substance) [59] BayTpu snuTemanbHbIx
CTPYKTYD, UMEIONINX KUIIEYHBII (DEHOTHII.

MDyHKIUOHAJbHbIE METObI AUATHOCTUKH

npu OGuarapHoM pedJroKc-racTpure

PedJtiokc-racTpuT BOBHUKAET TP /Iy OJIEHOTACTPAJIb-
HOM pedJIIOKCE COJIEPKUMOrO  JIBEHA/IIATUIIEPCTHON
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KHUIIKK C JKEJYHBIMU KHCJIOTAMHU, JIH30JIEIIUTIHHOM,
(epmenTamMu  cexkpera  TOJUKENYOYHON  KeJT€3bl,
YTO TIPUBOJAMT K TMOSIBJIEHHMIO KJINHHYECKUX CHUMII-
TOMOB, 9H/IOCKONMYECKUM W TUCTOJOTHYECKUM W3-
MEHEHUSIM, XapaKTepHbIM JUisi  XuMudeckoro (pe-
aktueHOro) racrpura (racrpomarmm). Borgensior
HepBUYHBIN pedJIIOKC-TACTPUT, BO3HUKAIONIMI Y TIa-
IMEHTOB TP 3aMe/JIEHNN OMOPOKHEHUS JKeNyJIKa,
HApYIIEHNN aHTPOIYOJIeHAIBbHON KOOPANHAIN, IUCKH-
HE3UW KETYHOTO Ty3bIPsi, W BTOPUYHBIM, KOTOPBIN pa3-
BUBAETCS TOCJIE ONEPATHBHBIX BMENIATEIbCTB HA JKEJIY/I-
Ke ¥ aHTPOIyo/leHaIbHOI obmactu [47, 60, 61].

He BbI3biBaeT coMHeHMIT HEOOXOAUMOCTD U3YYEHST
KakK cocTaBa pedokTara, BO3IEHCTBYIONETO Ha CJIH-
3UCTYIO OGOJIOUKY JKeJNyIKa, TaK U HAPYIIEHWUH JBH-
rareJbHON (DYHKIIMM aHTPOIYOJEHAJNbHOW 30HDI, Be-
IYIIMX K PAasBUTHUIO AYOJEHOTACTPATbHOTO pedrioKca.

AHTpOJyO/ieHATbHAST MAHOMETPHSI BBICOKOTO Pas-
pelleHus] — BBICOKOTEXHOJIOTHYHBIN METOJ, II03BO-
JISTONWIT  BU3yaJM3WPOBaTh  aHTPOLYOJAEHAIBHYTO
KOOP/IMHAIINIO: COKPAIIEHUs] aHTPAIBHOTO OT/eNa >Ke-
JIyTKa C YacToToil 2—4 TMKJIa B MHUHYTY, paboTy Ha-
coca MUJIOPUYECKOTO KaHAJIA, IPOIMYCKAIOIIero, 6Jaro-
JIapsl TPAJIMEHTY JABJIEHUS MEK/Y €ro MPOKCUMATbHBIM
U IUICTATbHBIM OT/IEJIAMHE, COIEPIKIMOe JKeTy/IKa B JIBe-
HA/IIATUTIEPCTHYIO KUIIKY, [UKJIMYECKHEe COKPAIleHUS
camoii kutiku ¢ yacroroit 10—12 B munyty. Hapyienne
MEePUCTAILTUKN TPUBOJUT K PA3BUTHIO THJIOPOCTIA3Ma,
racTporiapesa u JApyrux coctosiHmii [62—64].

B mmporo#l KIWMHWYECKON MPaKTHKe BO3MOK-
HO BBISIBUTH NPU3HAKU PeQJIIOKC-TACTPUTA TIPH BbI-
nosnenun II/IC ¢ mocreayomuM I'UCTOJOIUMYECKUM
UCCJIe/JOBAaHNEM, HO OHHU He SIBJSIIOTCS IaTOTHOMO-
HUYHbIMU. Hasmdue keqdn B SKeJayJIKe He CJeayer
pacleHnBaTh KaK MOJATBEPSKIEHUE IATOJIOTHYECKOTO
pediiokca, Tak KakK dalle 3TO CJIEJCTBHE Peryprura-
1M1 B OTBET Ha IpoBejieHue uccienoBanus [65, 66].
Y apTpa3ByKkoBoe HCCJAEOBAHUE MKETyIKa ¢ KOHTpa-
CTUPOBAaHUEM II03BOJIIeT YBUIETb PETPOTPATHOE [[BU-
JKeHUe CTPYW U3 THIEPIXOTEHHBIX BKJIOUEHWI OT MpH-
BPATHUKA [0 TeJIa JKeIYIKa, YTO MOXKET TPAKTOBATLCS
KaK JIyOJleHOTacTpaJbHbI pedJrioke [67].

Cytounas pH-MeTpust skesyika 1aeT BO3MOXKHOCTD
OOBEKTUBHO OIEHNTH HAJIWYWE [yOJeHOTACTPAILHOTO
pedJIioKca, KOTOPBIN OIPENEISIOT Kak yBeaudeHue
pH B xemyake Boime 5,0 eIuHUIBI, He CBI3aHHOE
C TIPUEMOM TIIUINHU, Yallle PETUCTPUPYETCS] B HOUHOE
BpeMsi. PedJioke cUMTAOT BBIPASKEHHDBIM, €CJU [IJTH-
TeJBHOCTD BeeX pedmiokcoB mpesbiiaer 10 % Bpeme-
Hun MoumtopupoBanmus pH sxemyaka. Ciemyer orMe-
THTB, YTO LIEHHOCTb MeToza pH-MeTpuu cocTout B ToM,
YTO OH TMO3BOJISIET BBISABUTDH [IyOJE€HOTACTPAIbHBII
pedJIIOKC U TIPU THIO- MJIM AHAIMIHBIX COCTOSHUSIX,
HalpyuMep y TAIMeHTOB ¢ aTpo(pUIeCcKNM TacTPHUTOM,
a Takke Ha (poHE TpUeMa AHTUCEKPETOPHOIl Teparn
WJIN TTOCJie XUPYPIUYecKuX BMemmaTtenabeTs [68, 69].

Takum 06pazoM, aHTPOJAYOIEHAIbHAS MAHOMETPUS
u pH-MeTpusi gafoT BO3MOMKHOCTD YCTAHOBUTDL TIaTO-
TeHeTHYECKYI0 OCHOBY Pas3BUTHS [YOJEHOTACTPAIb-
HOro peduriokca, TOA06paTh Je4eHne W OIEHUTH

3 PeKTUBHOCTD MPOBOJUMOII Tepanuu. 3HauYeHUe
pedmoke-TacTpuTa Kak TMPEAPAKOBOTO 3a60JIeBAHUS
00yCJIOBJIEHO KEJYHBIMU KUCTOTAMU, KOTOPbIE MOTYT
C1ocOoOCTBOBATh ~ KAHIEPOTEHE3y TOCPEJCTBOM — pas-
JIMYHBIX MEXaHU3MOB. OJTH MeXaHW3Mbl BKJIIOYAIOT
WHAYKIMIO KHUIIEYHOW MeTariasuu, MOAUMUKAIIIO
kosonusain H. pylori w usMeHeHune MUKPOGHOTHI
B sxemyzake [70, 71]. CBoeBpeMeHHas [UATHOCTHUKA
pedmoKke-TacTpuTa TO3BOJUT HA3HAYNTH CBOEBPEMEH-
HOe JiedeHre, 4TO TOTEHINATHHO MOKeT ObITh a(hdek-
THUBHBIM TIO/IXO/IOM K MPOMUIAKTHKE PaKa KeTyaKa.

TacTput mocJie ycnemHoii spagukanuu
undexuuu H. pylori (mocTapaanKanuOHHbII
racTpur) u NpoUJIAKTHKA paKa sKeJayaKa

B Kaunnueckux pexomenganusax PIA mposenenne
apaaukannonnoil teparmun H. pylori npu Xxponude-
CKOM TacTpHTe TOCTYJUPYETCS B KauecTBe ATHOJO-
FUYECKOTrO JIeYeHUsl, sl MPeJIoTBPaIleHrs] MPOTPec-
cupoBanusi atpoduu, B KAuecTBE Mepbl TEPBUYHON
MPOPUIAKTUKY PaKa KeJyJKa ¥ TPETUYHOW Tpodu-
JIAKTUKM [T TAIUEHTOB, KOTOPbIE MEPEHeC]n 3HJ0-
CKOTIMYECKYIO PE3EKIINI0 PAHHEro paka skemyaka [4, S5].
[Ipodpunaktuuecknit apdexr apaauxanmn H. pylori
HanboJsiee BBIPASKEH NP OTCYTCTBUU aTpoduu, MarueH-
ThI C BBIPAKEHHBIMU CTQ/UsAMU aTpodun Jlaxe Mocse
ycnemHoit aymMuHatmy H. pylori uMeroT NOBbIIIeHHBIIT
PHUCK BO3HMKHOBEHMS paka xemyaka [2, 4, 5, 37].

[TocnencTBueM MIMPOKOro Ha3HAYEHUs dPaUKaIi-
onnoii rtepanuu undexiun H. pylori asasercs mo-
SIBJICHWE B CTPYKTYpE XPOHUYECKUX TacTPUTOB 3HA-
YUMON JIOJIM TIOCTIPAJAUKAIMOHHOrO Tactpurta [38].
[Ipn anamuse pe3yJbTATOB THUCTOJOTUYECKOTO WC-
cJieloBaHKs TacTpOGUOIITATOB Yepe3 OJUH TOJI MocJe
IpajiuKay  MH(EKTa BOCCTAHOBJIEHUE CTPYKTYPBI
CITM3UCTON 06OJOUKH SKeJIyJKa C MOJHON peryKIuneit
BOCITAJIUTEJbHBIX M3MeHeHull ormedero B 13,2 % ciy-
4YaeB, YACTUYHBII PErpecc BOCIAJHUTENbHbIX H3MeHe-
HUI — B 58,6 %, coxpaHeHNe BBIPA)KEHHOCTH BOCTIA-
JIUTEJIbHBIX M3MeHeHni — B 28,2 % caydaes [72, 73].
[TepcucTennuss MOHOHYKJEAPHOTO BOCHATHUTETHHOTO
nnduiabTpaTta B IMOCTIPAUKAIMOHHOM IEPUOJE —
GakTop, ONPEAENSIONM TEMITbI KJETOUHOTO OGHOB-
JICHWST STINTEJNOINTOB CIAN3UCTONH 000JOUYKHI JKeTy/IKa,
MoKasaHa MpsMasi KOPPEJSIMOHHAS CBsI3b HMHJEKCA
arorTo3a, WHJeKca mpoJudepanun MuTeTNOIUTOB
C BBIPA’KCHHOCTBIO MOHOHYKJICAPHOH HH(UIbTPALUN
COOCTBEHHON TITACTUHKN CJU3UCTONH OOOJOYKU KTy /-
Kka [72, 73].

TakuM 06pa3oM, HeJsib3sh UCKJIIOUUTD, YTO XPOHUYE-
CKOe BOCTaJIeHNe JIasKe TIOCTe PAUKaIu NHHEKITIH
H. pylori Moxer croco6cTBOBATH IIPOrPECCHPOBAHUIO
MPE/IPAKOBbIX U3MEHEHWI CJU3UCTOI OOOJOYKU JKe-
ayaka. B Knuanuecknx pexkomenzpanusx PTA no aua-
THOCTUKE ¥ JIEYEHUIO TACTPUTA U JYOJEHUTA C IEJHIO
MOTEHIIUPOBAHUS 3AIUTHBIX CBOUCTB CJM3UCTOU 0060-
JIOUKM JKEJy/IKa PEKOMEHJIyeTCsSI Teparus BUCMYTa
TPUKAIUS JUIUTPATOM WU PeGAMUIIUIOM B TedyeHue
4—8 Hejiesb, 4TO 11eecO06PA3HO UMETh B BUIY U IIO-
cJie ycnentHoii apazukanun H. pylori [4, S].
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b dextnBHOCTL pebamMunuia [Js YMEHbIIEHUS
TECTOJIOTMYECKUX TIOKa3aTesiell BOCIAJeHusT Ipo/jie-
MOHCTPUPOBaHA y TAI[MEHTOB C TaCTPUTOM TIPU TEp-
cucrennun H. pylori, 4rto nokaspiBaetT COOCTBEHHBIN
MPOTHBOBOCTIAJINTENbHBIH 3deKT aToro mpemnapara.
B rpynme peGamumn/ia OTMEUEHO 3HAUNMOE CHIKEHUE
MOHOHYKJIeapHO! WH(MUIbTPAIIUN B AaHTPATBHOM OT/Ie-
Jie U TeJie JKeTyaKa, HHOUIbTpam HeiirpoduramMun —
B aHTpaJbHOM ot/esie [74]. Y manueHTOB € J0Ka3aH-
HOIT ycremHoil apagukaieit H. pylori, nomyuasimx
JleyeHne pebaMunuoM B reuenue 12 Mecsiies, u 6e3 Jie-
YeHMs, TIOKa3aTeJ I aKTUBHOCTU TacTPUTa M aTpodun
VAYUIIUIACH B 06enX Tpymmax 6e3 pasinduii Mesky
HUMH, 4YTO OOBICHSJIOCH Pe3yJbTaTOM 3PaJUKaIIH
uaderun H. pylori. OHaKO BbIPAKEHHOCTh XPOHNU-
YECKOTO BOCHATEHUS TeJa JKeJy/lKa 3HAUUMO YMEHb-
MIMJIACh B TPyTINe pebaMUIna 1Mo CPaBHEHUIO C TPYII-
noii, He TMosyvaBineil gedenus [75]. HaxammmBaiorcs
JIOKa3are/ibHble JJAHHbIE O COOCTBEHHOM IOJIOKUTEh-
HOM BJWSHUU PpebaMumuga Ha aTpoduio M KHimey-
Hylo Metamasuio [17, 76, 77]. Hanpuwmep, y namm-
€HTOB TIOCJIEe AHJOCKOIMYECKON PE3eKIUU CJAU3UCTON
006OJIOUKH TI0 TIOBOAY [UCIJIA3WH WJIU PAHHETO pPaka
Ha (poHe pebammumuaa B TedeHHe 12 MecsIeB 0CTO-
BEPHO CHU3WJINCH CTEeHb aTpoduu U CTerneHb KH-
MIEYHOI MeTarvia3mii B aHTPAJIbHOM OTeJe JKeJyIKa
[77]. Amamuectmyeckme JlaHHBIE, ITO3BOJISIIOT PEKO-
MEH/IOBATh JieueHne peOaMUIIIOM MPU XPOHUYECKOM
racrpute Tocie apagukanun undexknun H. pylori,
B TOM YHCJIE C TeJbI0 MTPOMMIAKTUKI paKa JKeqyIKa.

AyTOMMMYHHBII TaCTPUT

JlanHbIX 10 3260J1€BAEMOCTH ayTOMMMYHHBIM Ta-
crpuroM B Poccuu ner. Tem Gosibliiee 3HaueHue mme-
10T UCCJIEJI0BAHUsI, KOTOPbIE CBU/ETEIBCTBYIOT O TOM,
YTO ayTOMMMYHHBIH TaCTPUT HeEJb3sl PaCIleHUBATD
Kak pejikoe 3aGosieBaHne. AyTOUMMYHHBIH TacTPUT
0 HAJWYUIO AHTUTEJ K NapHeTaTbHBIM KJETKaM
B COYETAHWWM C HU3KUM YDPOBHEM merncuHoreHa [ ObLr
BbIsIBJIEH Y 26 % MAIMEHTOB ¢ ayTOUMMYHHbBIM THPE-
ougutoM 1 y 13 % HAIMEHTOB ¢ ayTOMMMYHHBIMH 3a-
6oneBanusamu nedenu [78]. Ilpu perpocnexkTuBHOM
aHa3e MOPQOJOTHYECKOTO HUCCJAe0BAHUST GUONTA-
TOB JKeJy[Ka 3a NATUJICTHUH Nepuoj HaOII0eHUS
Ha JIOJII0 ayTOMMMYHHOTO racTpurta npunuioch 8,6 %,
YTO, C OJHOW CTOPOHBI, MOKET OBITb OGYCIOBJIECHO
pocToM 3a60JIEBAEMOCTH, C JPYTOil CTOPOHDI, <«KOH-
IeHTpaIueii» MalMeHTOB ¢ ayTOMMMYHHBIM TacTpH-
TOM B CHENUATU3UPOBAHHOM TaCTPOIHTEPOJIOTHYE-
CKOM I1leHTpe /i JuHamudeckoro nabumogenus [38].
AyTOUMMYHHBIN TAaCTPUT YACTO COYETAJICS C PEAKTHUB-
HOIl TacrpomaTmeil B aurpambuHoM orzene (35,3 %)
n Kpaiine peako — ¢ H. pylori-acconnnpoBanubiM
racrputom (3,3 %) [38]. Ceposornueckuii ckpu-
nunr (nmanesb onpegesnenust mencuHorena I, mercu-
norena II, ux coornomenus, ractpuna-17 u anturesn
K H. pylori) y 6ecCUMITOMHBIX B3POCJbBIX € MOCTE/LY-
IOMUM  9H/IOCKONNYECKIM HCCIE0BAaHUEM € GUOTICH-
eil TI03BOJINJT OIEHUTb CKOPPEKTUPOBAHHYIO PACIIPO-
CTPAHEHHOCTb AyTOMMMYHHOTO Tactputa Kak 2,6 %

[79]. Tlo coobuienuio morenta 3.M. TaneeBoii, B pe-
THOHAJBHBIN PETUCTP MAIMEHTOB C ayTOMMMYHHBIM
racrpuroM (r. Kasamnp) BkaioueHo 250 mHalueHTos,
IPU  9TOM HEWPOIHJIOKPUHHDBIE OIYXOJHU JKeJy/IKa
I Tuna BbisiBjensl y 4,3 %.

AyTOUMMYHHbBI TaCTPUT PacLeHUBalOT KaK IIpej-
pakoBoe 3a6oJsieBaHME TI0 OTHOIIEHUIO K a/[eHOKap-
muHoMe skeaynaka [80—82]. MHTepecHO OTMETHTD,
YTO B UCCJIEIOBAHUM «CJIy4ail — KOHTPOJIb» HAJIU4YUE
Mo6Or0  ayTOMMMYHHOTO — 3a6osteBanus  (BKIIOYEHDI
33 3a6osieBaHMs AyTOMMMYHHON TIPUPOJIbI, HATIPUMED
AyTOMMMYHHBII THPEOWINT, caXapHblii auaber 1-ro
THIA, AYyTOMMMYHHbBIE 3a00JEBAHUSA TMEYCHU U [IP.)
OBLJIO ACCOIMUPOBAHO C TMOBBIIMIEHHBIM PHCKOM pas-
BuTus paka xenyaxka (OII = 1,10; 95% AW: 1,01—
1,20), HO IMEPHUIIMO3HAs aHEMHUSI XapaKTEpU30BaIach
MakcuMaabHbM puckoMm (OIIl = 2,75; 95% [U:
2,19—3,44) [83]. OHaKo IO UTOraM CEMUJIETHETO Ha-
6JIIO/IeHNsT 32 MAIlMEHTaMH C ayTOMMMYHHBIM TacTpH-
TOM, Y KOTOPBIX TIHIATEJbHO WCKIIOYeHA WH(EKITIS
H. pylori B anamuese u B XOJle WMCCJIEOBAHUSI, TO-
BBINIEHUST PUCKA PaKa JKeMdyJKa He 3adUKCHPOBaHO.
BbickasaHo NpEANONoKeHHEe O TOM, YTO ITOBBIIICHHDII
PHUCK aJICHOKAPIIMHOMBI TIPU ayTOMMMYHHOM TacTpH-
Te acCOIMUPOBAH C IPE/IICCTBOBABIICH NN TEKYyIIel
nndeximeit H. pylori [84].

TakuMm 00pa3oM, ayTOMMMYHHBIIl TacTpPUT IIpeo-
CTaBJISIeT TeJIbI PsiJi HAPaBJAEHUH 10 JaJbHEHIINM
HCCJIEZIOBAHNSAM, IIOCBSIICHHBIM — OLEHKEe 3INeMU-
OJIOTUW, KJWHWYECKOW KapTUHBI, MOporuosza [85].
[Ipumenenue B peasbHONl KJMHUYECKOH TIpaKTHKe
pebaMuTIH/ia TIPU AYTOUMMYHHOM TacTpUTE JOJIKHO
ObITb ITPOAHAJM3UPOBAHO U CTaTb IPEAMETOM aJleK-
BaTHO CIJIAHWPOBAHHBIX MCCIEIOBAHUI.

AJIFOpI/ITM JAWATHOCTHKH U JICYECHU A
XPOHHUHYECKOI'0o ractTpura

Yyacthukn ~ CoBeTa  9KCIIEPTOB  TIPEJIONKIH-
JI QJITOPUTM JWarHocTuku n Jjeuenuss H. pylori-
ACCOIMMPOBAHHOTO, MOCTIPAANKAIIMOHHOTO W HETreJu-
KoGaKkTepHoro racrputos (puc.).

PCBOJIIO]_II/IH COB€Ta 9KCHIEePTOB

1. /JmarHocTHKa racTpura [OJOKHA ObITb HAIPaB-
JieHa Ha yCTAHOBJIEHUE 3THOJOTHU HTOTO 3a00J€BaHUS
U TUCTOJIOTUYECKON CTaJlM, YTO OlIpe/lesIseT IPOrHo3,
TAKTUKY HAOGJIONEHUS U MeJIMKAMEHTO3HYIO TepaIuio.

2. Yacrora ¥ naToreHe3 CUMIITOMOB [JHCIEICUN
U JIPYTUX CHMOTOMOB TPH PAa3HBIX HTUOJOTHYECKUX
BapHaHTaxX ractpura TpeGyioT JaabHelIero n3yueHus,
B TOM 9YWCJe ¢ TpuUMeHeHueM 24-dyacoBoii pH-meTpun
1 METOJMK M3YyYeHUs MOTOPUKU BEPXHUX OT/IEJIOB Ke-
JIy IOYHO-KHIIIEYHOTO TPAKTA.

3. Mg JnedeHus AUCHENCHN U JIPYTUX CHMIITOMOB
IPU  Pa3HBIX 3STUOJOTUYECKUX BapHAHTaX TacTpHTa
1 (YHKINOHATIBHOI [IUCIENCHN 11e7eCO00Pa3HO Ha3Ha-
yeHue pebaMUInIa B KauecTBe MOHOTepAlu 1 B KOMOU-
HAIlUU C JAPYTMMU JIEKapCTBEHHBIMH CPE/ICTBAMU.

4. Opamukanmonnas rtepanusi H. pylori mosso-
JigeT IPOBECTH JTUOJIOTMYECKOe JieyeHHe TacTpUTa,
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ANArHOCTUKA FrACTPUTA U TAKTUKA BEAEHUS NALUEHTOB
npyv NepBU4HOM OGP ALLLEHUM

AHaMHecTUYecKue AaHHbIe, KOTOpPbI€ NO3BOAAIOT
3anoAO03pPMTb AMArHO3 racTpuTta (paHee npu ArAC

Heo6caea AMC| n/uAn WAM TMCTOAOTM4ECKOM MUCCAEAOBAHMM YKA3AHWE HA
FACTPUT, ATPOCHHIO, KMLLEYHYIO METANAQ3MIO,
3p0o3unmu)

AeyeHue CUMNTOMOB AMCNENCUn

AO YCTAHOBAEHMs H. pylori- cTaTyca PeGamunua, npokuHeTkM

O6a3aTeAbHbIe METOAbDI AuarHocTtuka Helicobacter pylori -
J30charoracTpoAyoAeHOCKoONMUs ¢ Guoncuen u
AHCIEHOCITHKH A TMCTOAOTH UccAeA
Helicobacter pylori Helicobacter pylori
BbISIBAEH oTCyTCTBYeT
KoHTpoAb achcbekTuBHOCTH ¢ Spaaukauus BbIGOP TAKTUKU A€YEHUS B 3BUCUMOCTH
3PUAMKALUOHHOMN Tepanuu Helicobacter pylori OT 3TMOAOIUMM FacTpuTa (cm. 2)
* CbIBOPOTO4HBIN nencuHoreH | u ll, racTpuu - 17
YTOYHsAIOWME METOADI *  AHTMTEAQ K NOPUETAAbHBIM KAETKOM M BHYTPEHHeMy chakTopy
AWQArHOCTUKHU +  OBLUMII GHAAM3 KPOBH, GUOXMMMYECKHIT GHOAM3 KPOBM (ChIBOPOTOMHOE XEeAE30, PePPUTHH, BUTAMMUH B,,

(roAOTPAHCKOGAAQMMH))

¢ 24-yacosas pH-meTpus

TaKTUKQ AAUTEABHOIrO BEAEHUS NALLUEHTOB, BKAIOHAS
NPOMOUAAKTUKY PAKA XXEAYAKA

ATpodouyeckui
PYHKLUOHAAbHAS FacTpUT NocAe AYTOMMMYHHbBIA HNBMN BUAMApPHBIi
Aucnencus 3paanKaumumu racTpur ractponarus racTpur
H.pylori
PekomeHaauum
no 3A0pOBOMY CO6AAQHCUPOBAHHBIA PALLMOH MUTAHMA ¢ OTKa3 oT KypeHus °* OTKA3 OT GAKOroAs

o6pasy XU3HU

B cooTBeTCTBUMU B cooTBeTCTBUM

SHAOCKONMYEecKoe He TpeGyetcs ¢ KAMHM4eckummn ¢ KAMHM4YecKuMU He paspaGorano He paspaBoTaHo
HABAIOACHUE PEKOMEHAALLUAMU PEKOMEHAALUAMU

PTA PTA

Pe6amnnua AAS LLUTONPOTEKLUN M XEMOMPOOUATKTHKH, ACHEHUS AUCTIENCHN
MeAnKameHTo3Has Pe6Gamunua, UMM, T —
Tepanusa NPOKMHETUKU Mo noKasaHuam B,,, Npenaparsl WUHrU6UTOPbI YAXK, unn,

nNpoKMHeTHKH, UMM xeAesq, NPOTOHHOM NOMMbI NPOKMHETHKU
NPOKMHETHKU

Pucynox. Anroputm JuarHocTHKU ¥ JiedeHuss H. pylori-accolumpoBaHHOTO, MOCTIPAJAUKAIIMOHHOTO U He-
reJIMKOOAKTEPHOTO TaCTPUTOB

Figure. Algorithm of diagnostics and treatment of H. pylori-associated, post-eradication and non-
Helicobacter gastritis

OCTAHOBHUTD NPOrpeccupoBanne arpodui 1 KUMIEYHOH 5. /lannble, MOy4eHHbIC B MEX/LyHAPO/HBIX U OT-
MeTaIIa3un CIU3UCTON 060JIOUKN JKeJTy[Ka U OCYIle- eYeCTBEHHBIX KIMHNYECKUX HMCCIETOBAHUSX, TTO3BOJIS-
cTBUTH 3((PeKTUBHYI0 MPOMIIAKTHKY paka KemTyAKa. 10T PeKOMEHJI0BaTh PeGaMUIIN/L AJis BKIIOUEHHs B CXe-
Hasnayenne anTureJMKoGakTepHOI Tepanuu JIOJKHO — MbI SpagnKannontoil repanuu H. pylori.

ObITD PACCMOTPEHO B KAaXK/JOM CJydae yCTaHOBJEHHS 6. Ilanments! ¢ BbIpAKEHHBIM aTPOPUUYECKUM Ta-
undeximn H. pylori. crputoM (BbIpakeHHast atpodust U/ WM KHIIedHAs
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MeTaliasud B TejJe U B aHTPAIBLHOM OT/eJe SKesry/l-
ka — OLGA/OLGIM II/IV) ocratorcst B rpyiie
PHCKA 110 BOZHNKHOBEHUIO PAKa JKEJIY/KA Jlake 10CIe
ycnemHoit apaankaiun nndexiun H. pylori, n um
PEKOMEH/IyeTCs1  BbICOKOKAYECTBEHHOE 3H/IOCKOIHYe-
CKOe HAOIO/IeHIe KaX/able 3 To/a.

7. OKCIepUMEHTAIbHble M KJINHUYECKUE JlaHHbIE
MO3BOJITIOT paccMaTpUBaTh peGaMUIN KaK IMepCrHek-
THBHDII ITpenapar /Il YMEHbIIEHHS BOCIAIHTEIbHbBIX
N aTpOUIECKNX W3MEHEHWH CJIM3UCTONH O0060JO0UKH
skesryika. IPPEKTUBHOCTD XeMOTPOMPUIAKTUKN PaKa
Kenmyaka pebamunugoM (B TOM 4ucie OnpeeseHne
JUITEIHOCTH €r0 HasHadeHus1) TpeGyer JajbHeiiie-
TO U3YUEHII.
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H. pylori-Associated Gastritis, Gastritis after
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Aim: to provide the basic points of the Expert Panel of the Russian Gastroenterological Association with discussion
of measures to improve diagnostics, treatment and management of chronic gastritis patients.

Key points. In the Russian Federation in 2021 more than 30 million patients diagnosed with “Gastritis and duode-
nitis” were recorded (K29 in accordance with International Classification of Diseases-10). H. pylori incidence rate
in the Russian population has reduced and presently is about 40 %. In chronic gastritis pattern H. pylori-associat-
ed gastritis has still dominated though gastritis percent after successful H. pylori eradication, reactive gastropathy
(including reflux gastritis) and autoimmune gastritis, has increased. Endoscopic and histologic examinations serve
as key diagnostic techniques that provide a means for assessing the ethiology of gastritis, topography and degree
of atrophic changes, gastritis staging as per OLGA/OLGIM system that properly correlates with the risk of stomach
cancer and determines endoscopic examination strategy. H. pylori eradication therapy of gastritis serves as an etio-
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tropic treatment and makes it possible to prevent progression of atrophy and stomach cancer. Conventional triple
therapy combined with bismuth tripotassium dicitrate allows for achieving optimal cure rates of H. pylori eradication.
Addition of rebamipide to regimens of H. pylori eradication improves their efficiency. Rebamipide arrests symptoms
of dyspepsia in the case of chronic gastritis and functional dyspepsia. The administration of rebamipide for chronic
gastritis makes it possible to influence the syndrome of increased epithelial permeability and inflammation, which
makes it advisable to study it as a means of preventing stomach cancer and the progression of atrophy in various
types of chronic gastritis.

Conclusion. Members of the Expert Panel has approved the algorithm of diagnosis and treatment of H. pylori-asso-
ciated gastritis, gastritis after H. pylori eradication and H. pylori-negative gastritis at the diagnostic stage in the case
of initial presentation and long-term follow-up when needed.

Keywords: chronic gastritis, H. pylori, atrophic gastritis, autoimmune gastritis, reflux gastritis, higher epithelial per-
meability syndrome, dyspepsia, prevention of stomach cancer, rebamipide.
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®enepaumm, EkarepuH6ypr, Poccurickas ®enepaums

23 PBIrHY «PenepasibHbiti NCCnen0BaTesibCkui LeHTP "KpacHosapckmii Hay4YHbIv LueHTp Cubupckoro otaeneHns Poccuiickor
akagemuy Hayk", o6ocobieHHoe rnoapasneneHne «HayyHo-unccnenoBaTesibCknii MUHCTUTYT MeanLmHCKUX npobiem CeBepa»,
KpacHosipck, Poccurickas ®egepaums

Llenb: npeacTaBuUTb OCHOBHBIE MOJIOXEHWS COBETA 9KCMEPTOB POCCUIACKONM raCTPO3HTEPOIOMMYECKO accoLmaLmm
C 06CyXAeHNEeM Mep MO ONTUMU3ALMM ONAarHOCTUKM, NIEYEHUS U BEAEHUS NALMEHTOB C XPOHWUYECKUM FraCTPUTOM.
OcHoBHbIe nonoxeHus. B Poccuiickon ®epepauym B 2021 r. 3apernctpupoBaHo 6onee 30 MAH NauyeHToB ¢ Ana-
rHo3oMm «facTpuT u ayoaeHuT» (K29 B cootBeTcTBUM ¢ MKB-10). YacToTa uHdekunun H. pylori B pOCCUINCKON nonynsi-
LIMM CHUXKAETCS M B HACTOSILLLEE BPEMSA COCTaBNSEeT 0koJio 40 %. B CTpyKType XpOHMYECKOrO racTpuTa Nno-npexHemy
npeobnagaeT H. pylori-accoLMMPOBaHHbIN racTpUT, OAHAKO YBENMYMBAETCS A0S racTpuTa Nnocse yCrneLHon apa-
ovkaumn H. pylori, peakTUBHOW racTponartum, BKo4as pedioKCc-racTpuTt, 1 ayToMMMYHHOrO ractpuTa. Knioyesbl-
MW OANArHOCTUYECKUM METOAAMM CIyXaT 3HAOCKOMUYECKOE U MMCTOJIOTMYECKOE UCCNEN0BAHNS, KOTOPbIE NMO3BO-
NISIOT OLLEHUTb 3TMOJIONMIO racTpuTa, Tonorpaduio 1 cteneHb aTpoduyeckmx nameHenmin, ctagnio OLGA/OLGIM,
KOTOpasi COOTHOCUTCS C PUCKOM paka Xefyaka U onpefensieT cTpaTernio 3HA0CKONMYeckoro HabnoaeHms. 9pa-
JVKaumMoHHas Tepanvs H. pylori npy racTtpute CRy>XUT 3TUONIOFMYECKUM JIEYEHMEM, MO3BOJISIET NPEfOTBPATUTL
nporpeccupoBaHue atpodun 1 pak xenyaka. CtaHgapTHas TpoiHas Tepanus B COYETAHUN C BUCMYTa TpUKanums
OMUMTPaTOM MO3BOASET AOCTUYb ONTUMASbHBIX Mokalatenen apagvkauun H. pylori. JobaBneHne pebamunupa
K pexumMam ons apagukaumn H. pylori ynyywaet nx addekTMBHOCTb. CUMATOMbI AUCMNENCUX NMPU XPOHNYECKOM
racTpute n GyHKUMOHANbHOW ANCNENCUM YMEHbLLAIOTCS NpuY nevyeHnn pedbammnuaom. HasHaveHne pebamunupa
NPV XPOHNYECKOM racTpUTE NO3BOJISET BO3LAENCTBOBATb HA CMHAPOM MOBbLILUEHHOW 3NUTENVANIBHON NPOHMLLAEMO-
CTW 1 BOCNAneHune, 4To AenaeT uenecoobpasHbiM AanbHenlee n3ydeHne ero adpdeKTMBHOCTY Kak CPEACTBA NpPo-
GUnakTUKM paka xenynka u nporpeccupoBaHms atpodun Npy pasnyHblX BapnaHTax XpOHNYECKOro racTpuTa.
3akJoueHue. YHaCTHNKM COBETA IKCMEPTOB YTBEPAWIN NTOPUTM AMArHOCTUKN M neveHnst H. pylori-accoummnpoBaHHOr o,
NMOCT3PaAMKaLMOHHOIO N HErenMKoH6akTEPHOro raCTPUTOB Ha Tarne AMarHOCTUKM NPy NEPBUYHOM 0OPALLEHNN U NMPU He-
06X0AVIMOCTU ANINTENBHOIO HAONIOAEHVIS.

KnioueBble cnoBa: XpOHUYECKUA racTpuT, H. pylori, aTpOoPUYECKUA FraCTPUT, ayTOMMMYHHbIN racTpuT, ped-
JIIOKC-racTpuT, CUHAPOM MOBbLILLUEHHOW 3NUTENMANbHOM NPOHULLAEMOCTU, AUCHENCcUs, NnpodunakTMka paka xe-
nypka, pebammnug,

KoH)NUKT nHTepecoB: COBET 3KCMepTOB NpoBeaeH npu nogaepxke MPO.MEZ,.LIC.

Ana umtuposanua: VeawkuvH B.T., Maes W.B., JlanuHa TJ1., KyyepsiBbiin HO.A., Abaynxakos C.P., Anekceesa O.1., AnekceeHko C.A.,
Anppees [.H., bakynuH W.I., BakynuHa H.B., BopauH [.C., laneesa 3.M., AexHuny H.H., KopouaHckas H.B., Kysaes P.O., JluezaH M.A.,
OcuneHko M.®., Muporos C.C., CumaHeHkos B.U., CtopoHosa O.A., TepTbiuHbii A.C., TpyxmaHoB A.C., YcneHckuia FO.M1., XnbiHoB U.B.,
LlykaHoB B.B. H. pylori-accoupmmpoBaHHbIiA, MOCTIPaaNKaLMOHHBIN 1 HerenmkobakTepHbIin raCTPUTbl: anropuT™ AMarHOCTUKK U neve-
Husi (0630p NuTepaTypbl 1 pesonioums CoBeTa akcnepToB POCCUINCKON FraCTPOSHTEPOIOrMYECKO accoumaumm). Poccuiickuia xxypHarn
racTPO3HTEPOSIOrMK, renaTonoruu, kononpoktonorun. 2024;34(3):7-23. https://doi.org/10.22416/1382-4376-2024-34-3-7-23

On March 28, 2024, under the chairmanship of
the President of the Russian Gastroenterological
Association (RGA), Academician of the Russian
Academy of Sciences V.T. Ivashkin, the RGA Expert
Council was held, which considered issues of opti-
mizing the diagnosis and treatment of chronic gas-
tritis and improving patient management tactics.
The relevance of the problem of chronic gastritis is
determined by the high incidence of the disease: in
2021 3,090,050 adult patients diagnosed with “gas-
tritis and duodenitis” were recorded in the Russian
Federation (2,668.7 : 100,000 of adult population)
[1]. This statistical data shows the importance of
“gastritis and duodenitis” diagnosis (K29 in accor-
dance with ICD-10) in clinical practice and reflect
the real frequency of the disease in the population.
H. pylori infection always causes gastritis irrespec-
tive of clinical evidence available and clear cases of
stomach diseases [2], while H. pylori prevalence in
Russia is still high (38.8 %) in spite of downward
trend [3]. The importance of gastritis as a disease

associated with the risk of developing stomach can-
cer determines the importance of timely assessment
of the prognosis and implementation of preventive
measures [2, 4, 35].

Aim: to provide the basic points of the Expert
Panel of the Russian Gastroenterological Association
with discussion of measures to improve diagnostics,
treatment and management of patients suffering
from chronic gastritis.

Syndrome of increased epithelial permeability
in chronic gastritis pathogenesis

In recent years the Russian experts have devel-
oped and implemented the syndrome of increased
epithelial permeability (SIEP) paradigm into prac-
tical healthcare [6—8]. Mechanisms of integrated
three-level system of epithelial barrier protection
including pre-epithelial, epithelial and subepitheli-
al protection have been characterized as applied to
the gastrointestinal tract [9]. SIEP at epithelial lev-
el includes disorder of transcellular (dysfunction of
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ion channels) and paracellular permeability (firstly,
disturbance of tight junctions functioning) [10, 11].
Considering the key role of H. pylori in the genesis
of chronic gastritis, the mechanisms of interaction of
this microorganism with epithelial defense systems
are of interest. It has been shown that H. pylori
virulence factors CagA provide the adhesion of the
bacterium to the mucosa and by directly interacting
with junctional proteins of tight junctions disrupt
their functioning [12].

The relevance of studying SIEP is also associat-
ed with its participation in the processes of meta-
plasia and carcinogenesis observed in gastritis [13,
14]. The key role in this is played by disturbances
in the claudin link of cytoprotection [15]. The in-
dicated pathophysiological mechanisms of SIEP are
reflected in the Clinical Guidelines of the Russian
Gastroenterological Association (RGA) devoted to
gastritis and duodenitis [4, 3].

Determination of the role of SIEP in the gen-
esis of chronic gastritis has served as the basis for
the development of “epithelium protective therapy”
concept for this disease [7]. Epithelium protective
effects have been described for a series of drugs —
proton pump inhibitors such as rabeprazole and pan-
toprazole, colloidal bismuth medical products, and
some probiotics.

The largest evidence base is available for rebam-
ipide. It has been shown that rebamipide in chronic
gastritis helps to normalize of functioning and in-
teraction of all three levels of protection f gastro-
intestinal barrier [15]. A number of recent studies
have presented a detailed clinical and pharmacolog-
ical analysis of the effect of this drug in chronic
gastritis. Meta-analyses have shown that inclusion
of rebamipide into H. pylori eradication therapy
regimens increases it effectiveness [16]. This drug
can help reduce inflammation and atrophic changes.
There is even a possibility of reducing the severity
of metaplasia in antrum pyloricum if rebamipide is
prescribed, though this statement requires additional
confirmation [17]. Proven cancer-preventive effects
of this drug are of significant practical importance
[18]. In addition, rebamipide helps to reduce the
symptoms of dyspepsia in the case of combination of
gastritis and functional dyspepsia [19].

Gastritis and dyspepsia

The survey results show that in half of the cases,
in the presence of dyspepsia symptoms, general prac-
titioners make a preliminary diagnosis of gastritis
[20]. In this case, the diagnosis must be morpholog-
ically verified and, as a rule, is not accompanied by
symptoms. In most cases, indicated symptoms serve
as a manifestation of functional dyspepsia. Before
establishing a reliable diagnosis of functional dys-
pepsia, it is necessary to exclude gastritis associat-
ed with H. pylori. Russian and international rec-
ommendations give clear provisions on the need for
eradication therapy for H. pylori in patients with

undiagnosed dyspepsia in order to eliminate the
symptoms of dyspepsia and establish a diagnosis of
functional dyspepsia [2, 4, 5]. H. pylori eradication
helps relieve symptoms of functional dyspepsia, but
this effect is very modest (number of patients to be
treated is 14; 95 % confidence interval (95 % CI):
11—21) [21]. Etiopathogenesis of functional dyspep-
sia is considered a multifaceted process with complex
cause-and-effect relationships. The occurrence of dys-
pepsia symptoms is caused by many factors, includ-
ing dietary characteristics, changes in the motility of
stomach and duodenum, duodenal eosinophilia, dis-
turbance in the “brain — gastrointestinal tract” axis
[22]. Among the “bacterial agents” associated with
functional dyspepsia, not only H. pylori, but also
changes in the microbiota and small intestinal bacte-
rial overgrowth (SIBO) are mentioned. According to
a meta-analysis of seven studies involving 1,248 pa-
tients, the pool incidence of SIBO in patients with
functional dyspepsia was 34.73 % (95 % CI: 24.807—
45.383 %), although with significant heterogenicity
of results (p < 0.0001; I> = 89.91 %) [23].

The diagnosis of functional dyspepsia sometimes
“hides” functional disorders of the gallbladder and
sphincter of Oddi or reflux gastritis (biliary gastri-
tis) [24, 25]. The significance of duodenal reflux and
reflux gastritis in the occurrence of dyspeptic symp-
toms or the development of functional dyspepsia re-
quires further study. It is assumed that changes in
the qualitative and quantitative composition of the
microflora of the stomach and small intestine un-
der the effect of motility disorders of the lower part
of gastrointestinal tract, changes in the composition
and exposure time of bile components in the cavity
of the small intestine and stomach, the subsequent
development of SIEP underlie the motor and sensory
disorders of the stomach characteristic of function-
al dyspepsia [26, 27]. The frequent association of
functional dyspepsia with reflux gastritis provides a
basis for studying the prospects of using ursodeoxy-
cholic acid preparations in these diseases especially
considering its beneficial effect on the microbiome
[26, 28, 29].

Optimization of H. pylori infection

eradication therapy

Eradication therapy of H. pylori infection plays a
key role in the management of patients with chronic
Helicobacter gastritis. Target values of antimicrobial
therapy imply eradication of the pathogen in more
than 90 % of treated patients [2]. There are two pos-
sible strategies for choosing a regimen for H. pylori
eradication therapy: the individualized one — based
on determining the susceptibility of H. pylori to
antibacterial drugs, and empirical strategy — based
on information on local resistance of H. pylori to
clarithromycin and monitoring the effectiveness of
regimens in the region. In the Russian Federation,
the empirical approach prevails, although the efforts
of the medical community are focused on the wider
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introduction into practice of molecular genetic meth-
ods for determining resistance, which demonstrate
high sensitivity and specificity [30].

Triple therapy with clarithromycin and amoxi-
cillin based on the empirical choice remains one of
the most commonly prescribed in Russia (56 %), de-
spite its low effectiveness — 80 % [31]. One of the
methods for increasing the effectiveness of eradica-
tion therapy regimens specified in the Clinical rec-
ommendations of RGA is the addition of bismuth
tripotassium dicitrate to bismuth-free regimens [4,
5]. According to data of the European Registry on
Helicobacter pylori management (Hp-EuReg), triple
therapy with clarithromycin boosted with bismuth
tripotassium dicitrate results in H. pylori eradication
in 88 % of cases in the “intention-to-treat” cohort
and in 94 % of cases in the “per-protocol” cohort,
and with 14-day period of prescription — in 93 % of
cases (“intention-to-treat” cohort) [32]. Thus, bis-
muth tripotassium dicitrate as the fourth component
of eradication regimens ensures overcoming of H. py-
lori resistance to clarithromycin.

The addition of rebamipide as a measure to im-
prove eradication efficacy is included in the RGA
Clinical Guidelines based on three meta-analyses [4,
5, 16, 33, 34]. Meta-analysis made by D.N. Andreev
et al. (2022) analyzed the studies completed in the
Russian Federation with the use of Rebagit (manu-
factured by PRO.MED.CS). In 6 controlled studies
(n = 531) the summarized efficiency of eradication
was 90.376 % (95 % CI: 86.311—-93.560 %) in pa-
tients receiving rebamipide, and 81.681 % (95 % CI:
76.499—86.141 %) — in patients who did not receive
it. The addition of rebamipide to H. pylori eradica-
tion regimens significantly increases the effectiveness
of treatment (OR = 2.162; 95 % CI: 1.268—3.685;
» = 0.005) [16]. Evidence is accumulating that the
inclusion of rebamipide into eradication regimens
as the fifth component (standard triple therapy +
bismuth tripotassium dicitrate + rebamipide) signifi-
cantly increases the effectiveness of therapy, bring-
ing it closer to rates of more than 95 % [35].

Morphological diagnostics of chronic gastritis

The term “gastritis” defines a spectrum of con-
ditions characterized by histologically confirmed in-
flammation of the gastric mucosa. Atrophy is defined
as a condition characterized by a decrease in density
or loss of glands of the corresponding parts of the
gastric mucosa and their replacement by extracellu-
lar matrix (non-metaplastic atrophy) and/or another
type of glands (metaplastic atrophy) [36]. To diag-
nose and stage gastritis, at least two biopsies from
antrum and two — from the body of the stomach
are required; biopsies are also taken from any endo-
scopically altered areas of the mucosa. Biopsy from
the angle of the stomach, as recommended by the
updated Sidney system, is not mandatory [37]. The
histological description should include the topogra-
phy and extent of atrophic changes, OLGA/OLGIM

stages, which correlates well with the risk of stom-
ach cancer and determines the strategy of endoscop-
ic surveillance [37]. It should be noted that when
using high-resolution endoscopes with narrow-band
imaging mode, it is possible to stage atrophy and
intestinal metaplasia using the Kimura — Takemoto,
EGA and EGGIM classification systems, which are
characterized by a high degree of correlation with
OLGA/OLGIM [37].

To make the diagnosis of H. pylori more ob-
jective, it is recommended to additionally conduct
a corresponding immunohistochemical study, which
allows avoiding false-positive results with special
stains and excluding the presence of other microflora.
Immunohistochemical reaction with chromogranin
A confirms the presence of hyperplasia of neuroen-
docrine cells in the body of the stomach, which is
an important diagnostic sign of autoimmune gastritis.

The etiological principle should be the key one
when establishing the diagnosis of “chronic gastritis”.
When analyzing data from the Centralized Anatomic
Pathology Department of Sechenov University, gas-
trobiopsies of 3162 patients were studied, who un-
derwent esophagogastroduodenoscopy with biopsy
taking in the period from 2017 to 2022. Most often,
active H. pylori-associated gastritis was diagnosed —
36.7 %; in 28.4 % of cases, chronic atrophic gastritis
with intestinal metaplasia was established, in which
H. pylori infection was not detected, including by
immunohistochemical examination. These cases were
assessed as post-eradication gastritis. The percentage
of atrophic forms of chronic gastritis was 34.8 %. It
is possible that such a high figure is associated with
programs for monitoring patients with OLGA stag-
es III-1V, which are carried out in the University
clinics. In 19.2 % of patients changes in biopsy
specimens were minimal or mild and were close to
normal histological characteristics of the mucous
membrane. Reactive gastropathy occurred in 7.6 %
of cases. Autoimmune gastritis took fourth place in
terms of frequency of occurrence with a fairly high
percentage of observations (8.6 %), which, on the
one hand, may be due to an increase in morbidity,
and, on the other hand, due to the “concentration”
of patients with this diagnosis for dynamic observa-
tion in the University clinics [38]. Rare variants of
gastritis — lymphocytic gastritis (1.3 %) and gastri-
tis combined with Grohn’s disease — accounted for
a small percentage of cases, while collagenous and
eosinophilic gastritis and Menetrier’s disease were
observed in isolated patients [38].

Thus, H. pylori-associated gastritis still predom-
inates in the Russian population. Studies conduct-
ed in recent years in the Russian Federation have
demonstrated a decrease in the proportion of the in-
fected individuals in the population: according to
epidemiological studies in 2004—2014, 65—92 % of
adults were infected [4, 5], in 2017 —2019 — about
40 % [3], in Moscow in 2022—2024 — 37.19 % [39].
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With the decrease in the prevalence of H. pylori
infection [3] and the increase in the number of peo-
ple with eradication of the infection, the structure of
chronic gastritis is changing with a significant propor-
tion of post-eradication gastritis. Reactive gastropathy
and autoimmune gastritis are common diseases [38].
The high incidence of atrophic gastritis determines
the importance of identifying patients at high risk of
gastric cancer (stage III-1V according to OLGA) and
their endoscopic dynamic monitoring within the frame-
work of the cancer prevention program.

Endoscopic diagnostics of chronic gastritis

Endoscopic examination of a patient to establish
the diagnosis of chronic gastritis should be performed
using additional imaging technologies and accompa-
nied by a biopsy of the mucous membrane if there is
a suspicion of atrophic, metaplastic and neoplastic
changes. Erythema and erosions of the gastric mu-
cosa may be a manifestation of both an inflamma-
tory process (gastritis) and reactive changes in the
epithelium with minimal inflammatory infiltration
(gastropathy) [37, 40]. The most characteristic en-
doscopic signs of H. pylori-associated inflammatory
process of the mucous membrane are: diffuse erythe-
ma, spotty redness, diffuse edema, enlarged and tor-
tuous folds of the mucous membrane of the stomach
body, expansion of the gastric fields, deepening of
the grooves, and whitish coating [41, 42]. In H. py-
lori-associated gastritis, visualization of punctate or
tortuous whitish pits in the body of the stomach un-
der conditions of narrow-band magnifying endoscopy
is possible [43]. H. pylori-negative status is reliably
characterized by visualization of typical collector ve-
nules in the lower third of the body of the stomach
along the lesser curvature, as well as the presence
of polyps of the fundic glands [44]. In the absence
of H. pylori infection, erythema bands and hemor-
rhagic petechiae of the mucous membrane are also
often found, which is a frequent manifestation of
the reflux nature of the lesion due to the reflux of
duodenal contents.

The causes of gastropathy are drugs (primarily
NSAIDs and acetylsalicylic acid) [45], alcohol ra-
diation, mechanical factors, and bile in duodenogas-
tric reflux. However, it is difficult to determine the
cause of gastropathy during endoscopic examination,
so anamnestic data analysis is necessary [46]. In par-
ticular, it is difficult to reliably verify pathological
duodenogastric reflux, since the presence of bile in
the stomach is observed both in normal conditions
(in early morning hours, during prolonged fasting)
and in pathological conditions (after surgeries, at all
stages of the development of gallstone disease, with
functional disorders of the upper gastrointestinal
tract) [25, 47].

Atrophy of the mucosa is characterized by pal-
lor, decrease height of mucosal folds, and clearer vi-
sualization of submucosal vessels [48]. In the case
of H. pylori-associated atrophic gastritis, the most

pronounced atrophic changes are observed in the dis-
tal part of the stomach, have a multifocal distribu-
tion [49, 50], and often create a visible border with
non-atrophic mucosa (“atrophy line”) [51]. In con-
trast, autoimmune atrophic gastritis is characterized
by diffuse lesions of the mucous membrane of the
proximal stomach (“reverse atrophy” phenomenon)
[52]. A sign of autoimmune gastritis when examined
in a narrow-band mode with magnification is the ab-
sence of the orifices of the glands of the body of
the stomach with preserved regular capillaries (the
“cast-off skin” sign). Point “glomus-like” lesions as-
sociated with hyperplasia of ECL cells are often en-
countered, as well as the changes in the “white globe
appearance” type, which are an accumulation of de-
tritus in cystically dilated glands [53—55].

Intestinal metaplasia may appear endoscopically
as either elevated whitish loci (ash-colored nodular
change) [56] or mottled patchy erythema [57]. When
examined in narrow-band imaging modes, areas of
intestinal metaplasia have a uniform appearance of
light blue foci on a brown background due to pres-
ence of the phenomenon of “light blue crests” [58]
on the surface of the epithelium and the accumula-
tion of “white opaque substance” [59] within epithe-
lial structures with an intestinal phenotype.

Functional diagnostic methods for biliary

reflux gastritis

Reflux gastritis occurs with duodenogastric re-
flux of the contents of the duodenum with bile ac-
ids, lysolecithin, pancreatic enzymes, which leads
to the appearance of clinical symptoms, endoscopic
and histological changes indicative of chemical (re-
active) gastritis (gastropathy). A distinction is made
between primary reflux gastritis, which occurs in
patients with slow gastric emptying, impaired antro-
duodenal coordination, gallbladder dyskinesia, and
secondary, which develops after surgical interven-
tions on the stomach and antroduodenal region [47,
60, 61].

There is no doubt that it is necessary to study
both the composition of the refluxate that affects
the gastric mucosa and the disturbance in the motor
function of antroduodenal zone that lead to the de-
velopment of duodenogastric reflux.

High-resolution antroduodenal manometry is a
high-tech method that allows visualization of antro-
duodenal coordination: contractions of the antrum of
the stomach with a frequency of 2—4 cycles per min-
ute, the work of the pyloric canal pump, which, due
to the pressure gradient between its proximal and
distal sections, passes the contents of the stomach
into the duodenum, cyclic contractions of the duo-
denum itself — 10—12 cycles per minute. Impaired
peristalsis leads to the development of pylorospasm,
gastroparesis and other conditions [62—64].

In wide clinical practice, it is possible to detect
signs of reflux gastritis during EGDS with subse-
quent histological examination, but they are not

Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru

Original articles / O630pbt

pathognomonic. The presence of bile in the stomach
should not be regarded as confirmation of pathologic
reflux since it is more often a consequence of re-
gurgitation in response to the examination [65, 66].
Ultrasound examination of the stomach with con-
trast allows one to see the retrograde movement of
the stream of hyperechoic inclusions from the pylo-
rus to the body of the stomach, which can be inter-
preted as duodenogastric reflux [67].

Daily pH-metry of stomach allows for an objec-
tive assessment of the presence of duodenogastric
reflux, which is defined as increase in pH in the
stomach above 5.0 units, not associated with food
intake, that is most often recorded at night. Reflux
is considered pronounced if the duration of all reflux-
es exceeds 10 % of the time of monitoring the pH of
the stomach. It should be noted that the value of the
pH-metry method is that it allows for the detection of
duodenogastric reflux in hypo- or anacid conditions,
for example, in patients with atrophic gastritis as well
as against the backgrounds of taking antisecretory
therapy or after surgical interventions [68, 69].

Thus, antroduodenal manometry and pH-metry
make it possible to establish the pathogenetic ba-
sis for the development of duodenogastric reflux,
select treatment, and evaluate the effectiveness of
the therapy. The significance of reflux gastritis as a
precancerous disease is due to bile acids, which can
contribute to carcinogenesis through various mech-
anisms. These mechanisms include the induction of
intestinal metaplasia, modification of H. pylori col-
onization, and changes in the microbiota of the stom-
ach [70, 71]. Timely diagnostics of reflux gastritis
allows timely treatment, which can potentially be
an effective approach to the prevention of gastric
cancer.

Gastritis after successful eradication

of H. pylori infection (post-eradication

gastritis) and prevention of gastric cancer

In the Clinical Guidelines of RGA, eradication
therapy for H. pylori in chronic gastritis is postulat-
ed as an etiotropic treatment to prevent the progres-
sion of atrophy, as a measure of primary prevention
of gastric cancer and tertiary prevention for patients
who have undergone endoscopic resection of ear-
ly-stage gastric cancer [4, 5]. The preventive effect
of H. pylori eradication is most pronounced in the
absence of atrophy; patients with severe stages of at-
rophy, even after successful elimination of H. pylori,
have an increased risk of developing gastric cancer
[2, 4, 5, 37].

A consequence of the widespread eradication ther-
apy for H. pylori infection is the appearance of a
significant proportion of post-eradication gastritis in
the structure of chronic gastritis [38]. When analyz-
ing the results of histologic study of gastric biopsy
specimens one year after eradication of the infection,
restoration of the structure of the gastric mucosa
with a complete reduction of inflammatory changes

was noted in 13.2 % of cases, partial regression of
inflammatory changes — in 58.6 %, and preserva-
tion of the severity of inflammatory changes — in
28.2 % of cases [72, 73]. The persistence of mononu-
clear inflammatory infiltrate in the post-eradication
period is a factor that determines the rate of cellular
renewal of the gastric mucosa; a direct correlation
has been shown between the apoptosis index, the
epithelial cell proliferation index and the severity of
mononuclear infiltration of the lamina propria of the
gastric stomach mucosa [72, 73].

Thus, it cannot be ruled out that chronic inflam-
mation even after eradication of H. pylori infec-
tion may contribute to the progression of precan-
cerous changes in the gastric mucosa. The Clinical
Guidelines of RGA for the Diagnosis and Treatment
of Gastritis and Duodenitis recommend therapy with
bismuth tripotassium dicitrate or rebamipide for
4—8 weeks to enhance the protective properties of
the gastric mucosa, which should be kept in mind
even after successful eradication of H. pylori [4, 3].

The effectiveness of rebamipide in reducing his-
tological inflammation has been demonstrated in pa-
tients with gastritis with persistent H. pylori, which
proves the intrinsic anti-inflammatory effect of the
drug. In the group of patients receiving rebamipide,
a significant reduction in mononuclear infiltration in
the antrum and body of the stomach, and neutrophil
infiltration in the antrum was noted [74]. In patients
with proven successful H. pylori eradication treat-
ed with rebamipide for 12 months and in the group
without treatment, gastritis activity and atrophy
scores improved in both cases without differences
between them, which was explained by the result
of H. pylori infection eradication. However, the se-
verity of chronic inflammation of the gastric body
was significantly reduced in the rebamipide group
compared with the untreated group [75]. Evidence is
accumulating of the positive effect of rebamipide on
atrophy and intestinal metaplasia [17, 76, 77]. For
example, in patients after endoscopic resection of
the mucosa for dysplasia or early cancer, the degree
of atrophy and the degree of intestinal metaplasia
in the antral part of the stomach significantly de-
creased with rebamipide over 12 months [77]. These
data allow us to recommend rebamipide treatment
for chronic gastritis after eradication of H. pylori
infection, including for the purpose of preventing
gastric cancer.

Autoimmune gastritis

There are no data on the incidence of autoimmune
gastritis in Russia. This makes the studies that show
that autoimmune gastritis cannot be considered a
rare disease even more important. Autoimmune gas-
tritis based on the presence of antibodies to parietal
cells in combination with low levels of pepsinogen I
was detected in 26 % of patients with autoimmune
thyroiditis and in 13 % of patients with autoim-
mune liver diseases [78]. In a retrospective analysis

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)

13



Original articles / O630pbI www.gastro-j.ru

of the morphological study of gastric biopsies over Resolution of the Expert Panel

a five-year observation periqd, autoimmune gastri- 1. Diagnostics of gastritis should be aimed at es-
tis accounted for 8.6 %, which, on the one hand,  taplishing the etiology of this disease and the histo-
may be due to an increase in the incidence rate, and logical stage, which determines the prognosis, obser-
on the other hand, due to the “concentration” of yation tactics and medication therapy.

patients with autoimmune gastritis in the special- 2. The prevalence and pathogenesis of dyspeptic
ized gastroenterology center for dynamic observation  gymptoms and other symptoms in various etiological
[38]. Autoimmune gastritis was often combined with  3riants of gastritis require further study, including
reactive gastropathy in the antral section (35.3 %) the use of 24-hour pH-metry, and methods for study-
and very rarely — with H. pylori-associated gas- ing the motility of the upper gastrointestinal tract.
tritis (3.3 %) [38]. Serological screening (a panel 3. For the treatment of dyspepsia and other symp-
of determination of pepsinogen I, pepsinogen II, toms in various etiological variants of gastritis and
their ratio, gastrin-17 and antibodies to H. pylori)  fynctional dyspepsia it is advisable to prescribe re-
in asymptomatic adults followed by endoscopic ex- bamipide as monotherapy and in combination with
amination with biopsy allowed us to estimate the iper drugs.

adjusted prevalence of autoimmune gastritis as 2.6 % 4. Eradication therapy for H. pylori allows for
[79]- Accgrding to Z.-M~ Galegva, 250 pat.ients WEre  etiologic treatment of gastritis, stopping the progres-
1nclqded in the Reglonal Registry of patients with o of atrophy and intestinal metaplasia of the gas-
autoimmune gastritis (Kazan); with type I neuroen- trjc mucosa and effective prevention of gastric can-

docrine tumors of the.s_tOI_nach dgtected in 4.3%. cer. Anti-Helicobacter therapy should be considered
Autoimmune gastritis is considered as precancer- i each case of H. pylori infection.
ous disease in relation to gastric adenocarcenma [80— 5. Data obtained in international and domestic clin-

82]. It is interesting to note that in the case-con- eyl studies allow us to recommend rebamipide for in-
trol study the presence of any autoimmune disease  ¢lusion in H. pylori eradication therapy regimens.

(3_3 autoimmune dlseases Were.lncluded, SL_ICh as au- 6. Patients with severe atrophic gastritis (severe
toimmune thyroiditis, type 1 diabetes mellitus, auto- atrophy and/or intestinal metaplasia in the stomach
immune liver diseases, etc.) was associated with an body and in antrum — OLGA/OLGIM III/IV) re-
increased risk of gastric cancer (QR =1.10; 95 %.CI: main at risk for developing gastric cancer even after
1.01-1.20), but pernicious anemia was characterized  gyccessful eradication of . pylori infection and are

by the highest ri.sk (OR = 2.75; 95% CI: 2~19_3~44) recommended to have high-quality endoscopic sur-
[83]. However, in a seven-year follow-up of patients yeillance every 3 years.

with autoimmune gastritis, in whom H. pylori infec- 7. Experimental and clinical data allow us to con-

14

tion was c.arefully excluded.in the me.dical histor.y sider rebamipide as a promising drug for reducing in-
and in during the study, no increased risk of gastric flammatory and atrophic changes in the gastric mucosa.
cancer was observed. It ha§ been .suggest.ed that the  The effectiveness of chemoprophylaxis of gastric cancer
increased risk of adenocarcinoma in autoimmune gas- ith rebamipide (including determining the duration
tritis is associated with previous or current H. pylori  f its administration) requires further study.
infection [84]-. o ) 8. Autoimmune gastritis should not be consid-
Thus, autoimmune gastritis provides a number of  ered a rare disease; the study of its epidemiology and
directions for further research devoted to the assess- prognosis is of significant clinical importance.
ment of epidemiology, clinical picture and prognosis 9. Further research into diagnostic methods,
[85]. Th? use of reba{n.ipide in real clinical practice  {reatment and prognosis assessment for reflux gas-
for autoimmune gastritis should be analyzed and be-  tritis is needed. The basic treatment for this form of
come the subject of adequately designed studies. gastritis is ursodeoxycholic acid.
10. The creation of data sets and registries of
H. pylor-associated, post-eradication and non-Heli-

cobacter gastritis both in Russia and different regions
The members of the Expert Panel proposed an  of the Russian Federation will allow us to establish

alggrithm' for the diagnosi§ aqd treatment (_)f H. py- the epidemiology, clarify the prognosis, observation
lori-associated,  post-eradication non-Helicobacter  tactics and treatment of gastritis.

gastritis (Fig).

Algorithm for diagnostics
and treatment of chronic gastritis
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Gastritis Diagnostics and Tactics of Initial Patients’
Management

Anamnestic data that allows to suspect a diagnosis of
gastritis (history of gastritis, atrophy, intestinal
Uninvestigated dyspepsia metaplasia, erosion previously revealed by

+ o duod histol.
K iuodenoscopy or

examination)

al

Treatment of dyspepsia symptoms

prior to H.pylori - status determination Rebamipide, prokinefic agents
i i it Helicobacter pylori diagnostics
Obligatory diagnostics pyl g Esooh trod 10scopy with blopsy and
methods A histological examination
¥ : Y :
Helicobacter pylori Helicobacter pylori
positive negative
eﬁeﬁisifreesr?e‘::'o:flr;)eylori ¢ Helicobacter pylori Selection of treat 1t tactics depending

eradication therapy eradication on gastritis etiology (See 2)

« Serum pepsinogen | and II, gastrin 17

Clarifying diagnostic

+ Parietal cell and intrinsic factor antibodies

methods
« Blood test (complete blood count, serum iron, ferritin, Vit B12 (holotranscobalamin))
*  24-hour pH-metry
. . y . .
Tactics of Long-Term Patients’ Follow-up Including Gastric
.
Cancer Prevention
Functional Aliophic gosm.hs Avutoimmune NSAIDS e oo
s after H.pylori e Biliary gastritis
dyspepsia eradication gastritis gastropathy
Recommendations
for healthy lifestyle Balanced diet ¢ Smoking cessation <« Alcohol cessation
In accordance with In accordance with
o the Clinical the Clinical

Endoscopic fOllOW-Up 2 g Rec dations of Recommendations of

Notreq e Russian the Russian Not developed Not developed

Gastroenterological Gastroenterological
Association Association
Rebamipide for cytoprotection and chemoprophylactic, dyspepsia treatment
., . Rebamipide,
Medication therapy proton pump According to According to Ursod holi
inhibitor (PPI), indications indications B, Proton pump 'so‘:;gx;; e
prokinetic agents prokinetic agents, iron preparations, inhibitor rokineflc acents
PPI prokinetic agents P 9

Figure. Algorithm of diagnostics and treatment of H. pylori-associated, post-eradication and non-Helicobacter
gastritis

Pucynmc. A]II‘OpI/ITM JMArHOCTHKY M JiedeHus: H. ple?’i-aCCOHI/II/IpOBaHHOTO, MOCTIpaAJAUKAIITMOHHOI'O 1 HereJmKoOaK-
TEPHOI'O raCTpUTOB
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[laTorenes HapyIieHUU MOTOPHOU DYHKIIUU
TOACTOU KHUIIIKU IIPU PYHKIITMOHAABHOM 3aIiope

M.M. Tanaryaza'?, FO.I1. ¥Ycnenckuii>®*, 10.A. @omunbix*?, [[.10. ByTtko?
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2 DIBOY BO <Ilepsviii Canxm-Ilemepbypeckuii zocydapcmeennvlii meduyunckui ynusepcumem um. axademuxa M. I1. Ilasrosa»
Munucmepcmesa 30pasooxpanenus Poccuiickou Dedepayuu, Canxm-Ilemep6ype, Poccuiickas Dedepayus
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Munucmepcmesa 30pasooxpanenus Poccuiickou Dedepayuu, Canxm-Ilemep6ype, Poccuiickas Dedepays

Llenb 0630pa: npeactaBuUTb COBPEMEHHbIE AaHHbIE O BEAYLLMX 3BEHbSAX NaToreHe3a PyHKLMOHaIbHOro 3anopa.
OcCHOBHbIE NMoJIoXeHUs. 3anop BcTpevaeTcs y 15 % B3pOCNOro HaceneHns B MMpe 1 NPUBOAUT K 3HAYMMOMY CHU-
XEHWIO Ka4eCTBa XM3HU, a B CO4ETAHUM C HEKOTOPLIMU APYTMMU CUMNTOMaMU MOXET CBUAETENbCTBOBATL O HaNW-
YMM OPraHMYEeCKOM NaTONOrMN Xenyao4HO-KULLEYHOro TpakTa. MaToreHeTnYeckon OCHOBOWM hYHKLMOHAIbHOrO 3a-
nopa (P3) c MeaneHHbIM KALLEYHBIM TPAH3UTOM ABNSIETCS CHUXEHME MOTOPHOM DYHKLMKN TONCTON KULLKK, KOTOPOE
NOATBEPXAAETCS pedynbraTamy MaHOMETPUM BbICOKOTO paspeLueHns. @3 xapakTepusyeTcs HapyLLUEHUSMN TaKux
MOTOPHbIX MATTEPHOB TONCTON KULLKWN, K&K HU3KO- WU BbICOKOAMMINTYAHbIE NPOMYbCUBHbLIE COKPALLEHWS, CEerMEH-
TapHbIE HEMPOMYJIbCMBHbIE COKPALLEHWS 1 06OLLEe NOoBbILLEHVE faBneHns. OCHOBHble MexaHn3mMbl D3, CBA3aHHbIE
C HEeMpOreHHOW Aucperynaument, BKIOYAT HapyLleHe GyHKLUK ceporo 1 6enoro BelLlecTsa rofioBHOro Mo3ra,
a Takxe MOoBbILLEHME TOHYCa CUMMNATUYECKO HEPBHOM CUCTEMbI MPY COMYTCTBYIOLEM YMEHbLUEHUN BANSHUIA XO-
JINHEPTNYECKMX HEPBOB, MHHEPBUPYIOLLMX TONCTYIO KULLKY. 3Ha4nMas posb B pa3sutum O3 npyHagnexuT yMeHb-
LIEHWNIO MyJila UHTEPCTULMANbHBIX KNETOK, UIPaIoLLMX POb KULLIEYHOrO BOAUTENS pUTMA, BCIIEACTBUE HapyLUEHUS
npovecca ux camoobHoBneHus. ConyrcTeyowme O3 N3MEHEHNS B 3HTEPASIbHOM HEPBHOW CUCTEME BKIIOYAIOT
OTHOCUTENbHOE NPEBbLILLEHNE BKJ1aAa TOPMO3HbIX BAVUSIHUIA U YMEHbLUEHWE aKTUBHOCTU XOJIMH3PINYECKUX N CEPO-
TOHUH3PIrMYECKMX HEMPOHOB, CTUMYJIMPYIOLLMX KULLIEYHYIO MOTOPUKY. OnpeaesnieHHoe 3HaYeHne B BO3HUKHOBEHWN
CHVXXEHHOI MOTOPHOW DYHKLIMM TOACTOM KULLKW MOXET UMEeTb AncbanaHc BbIpaboTKMN KULLEYHBIX FOPMOHOB, CUHTE-
31PYEMbIX AHTEPOIHAOKPUHHBIMU KNETKaMu, a UMEHHO, AePULIMT CTUMYJSIITOPOB MOTOPUKM, K KOTOPbIM OTHOCATCS
MOTWJIVH, FACTPWUH, FPENNH U XOJIELUUCTOKUHYH, @ Tak)Ke OTHOCUTENbHbIN M36bITOK FOPMOHOB, NOAAB/SOLLNX MOTO-
pUKy (CcomMaTocTaTVH U Ba30aKTUBHbIA MHTECTUHANbHLIN NoAnnenTua). MIaMeHeHus coctaBa KMLLEYHOW MUKPOOMO-
Thl TAKXXe MOryT Cnocob6CTBOBaTh BO3HUKHOBEHUIO D3, 4TO CBA3AHO C HapyLUeHEM Npoduna MeTabonmMToB, NPo-
OYyUMPYEMBIX KULLEYHBIMW BaKTEPUSMU.

SakntoueHmne. 3 npeacraBnsgeT cobon knaccmyeckoe MynbTudakTopmansHoe 3abonesaHme, B 3TMONOrMN KOTO-
poro He6aronPUSTHbIE BANSHUS FEHOTMMA COYETAIOTCSA C MHOXECTBEHHBIMU MPUOBPETEHHBIMY pakTopamMn pUCKa.
Bonee nonHoe NnoHMMaHMe MONEKYNSIPHLIX MEXaHN3MOB pa3BuTUS D3 MOXET NOCYXMTb OCHOBOW AJ151 MOSIBIEHUS
HOBbIX 3 DEKTUBHBIX METOA0B JIEYEHMS 3TOr0 PACNPOCTPaHEHHOrO 3aboieBaHus.

KnioueBbie cnoBa: MOTOpHas GYHKLMSA TOICTOM KULWIKN, PYHKLMOHANbHbIA 3anop, 3anop ¢ MeaieHHbIM TpaH3u-
TOM, BbICOKOAMMIUTYAHbLIE MPOMYIbCUBHBIE COKPALLEHWS!, KMLLEYHbIE FOPMOHbI, 3HTEpasibHas HEPBHAs CUCTEMA,
KULLIEeYHas MMKpobuoTa

KoHNUKT HTEepecoB: aBTOPbl 3asBASIOT 06 OTCYTCTBUM KOHMINKTA MHTEPECOB; paboTa BbINONHEHA B paMKax
rocynapctBeHHoro 3agaHusa Ne 122041400266-8 «Ponb xenesa B nporpeccum n metactadampoBaHUM 3KCMepuMeH-
TaJSIbHbIX OMyX0Nen».
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Pathogenesis of Disorders of the Motor Function of the Large Intestine
in Functional Constipation

Michael M. Galagudza'?, Yury P. Uspenskiy?>®*, Yulia A. Fominykh?3, Dmitry Yu. Butko?®

" Almazov National Medical Research Centre, Saint Petersburg, Russian Federation

2 Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russian Federation
3 Saint Petersburg State Pediatric Medical University, Saint Petersburg, Russian Federation

24

Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru O630pH! / Reviews

Aim: to analyze the scientific literature on the role of various factors in the mechanisms of development of functional
constipation and to summarize the current data on its leading pathogenetic mechanisms.

Key points. Constipation occurs in 15 % of the adult population in the world and leads to a significant decrease
in the quality of life, and in combination with some other symptoms may indicate the presence of an organic pathol-
ogy of the gastrointestinal tract. The pathogenetic basis of functional constipation (FC) with slow intestinal transit
is a decrease in colonic motor function, which is confirmed by the results of high-resolution manometry. FC is char-
acterized by disturbances in such motor patterns of the colon as low and high amplitude propagating contractions,
segmental non-propagating contractions, and general increases in pressure. The main FC mechanisms associated
with neurogenic dysregulation include impaired function of the gray and white matter of the brain, as well as an in-
crease in the tone of the sympathetic nervous system with a concomitant decrease in the influence of cholinergic
nerves innervating the large intestine. A key role in the FC development belongs to a decrease in the pool of intersti-
tial cells, which play the role of an intestinal pacemaker, due to slowing of their self-renewal. FC-associated changes
in the enteric nervous system include a relative excess of the contribution of inhibitory influences and a decrease in
the activity of cholinergic and serotonergic neurons that stimulate intestinal motility. A certain role in the occurrence
of reduced motor function of the colon may have an imbalance in the production of intestinal hormones synthesized
by enteroendocrine cells, namely, a deficiency of motility stimulants, which include motilin, gastrin, ghrelin and cho-
lecystokinin, as well as a relative excess of hormones that suppress motility (somatostatin and vasoactive intesti-
nal polypeptide). Changes in the composition of the intestinal microbiota can also contribute to the FC occurrence,
which is associated with a dysfunction of the metabolite profile produced by intestinal bacteria.

Conclusions. Functional constipation is a classic multifactorial disease, in the etiology of which the adverse effects
of the genotype are combined with multiple acquired risk factors. A more complete understanding of the molecular
mechanisms of the FC development can serve as the basis for the emergence of new effective treatments for this
common pathology.

Keywords: colonic motor function, functional constipation, slow transit constipation, high amplitude propagating
contractions, intestinal hormones, enteric nervous system, intestinal microbiota
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IIOCKOJIbKY He MeHee 40 % NalueHTOB ¢ HOPMAIbHBIM
TPAH3UTOM HA CaMOM JieJie UMEIOT HapYIIEHUs MOTOP-
Hoit pyrkrmn kumku [7]. C apyroil cTOpOHBI, y He-
KOTOPBIX TIAI[MEHTOB C 3aMe/JIEHHbIM TPAH3UTOM nMe-
€TCsl HOpMaJIbHAs MOTOPUKA TOJICTOI KUIIKK HATOIIAK
M HOPMAJIbHBIN OTBET HA NPHEM NI U OUCAKOJNIIL.
Tem He MeHee, COTJIACHO KJIACCHYECKUM IIpe/iCTaBJie-
HUAM, TIPH 3aII0PE € 3aMe/JICHHBIM TPAH3UTOM B POJIN
TJIABHOTO 3B€HA TaTOreHe3a BBICTYIIAeT CHIKEHHE MO-
TOpHOI ¢yHKIIN TosacToit kumku [8]. OmnpenenenHHoe,
XOTSl ¥ BTOPOCTENEHHOE, 3HAYEHHe MOXKET UMETb CHMU-
JKeHHe CEeKPeTOPHOI (PYHKIMM, KOTOPOE IIPOSBJISET-

BBeenue

PacriipocTpaHeHHOCTD 3aropa Cpejin B3POCJIOro Ha-
celleHUsT B OOJIBIMUHCTBE CTPAH MUPa OIEHUBAETCS
B 15 % [1], HO y smr crapme 60 ser orMedeHo ee
yBesandenne 10 33 % [2]. Ilpu arom 3sanop He Mo-
JKET CYUTATHCS TPOSIBJIEHNEM HOPMAJbHOTO CTapeHUs
opranusma [3]. CorjacHo JJaHHBIM BIIH/IEMUOJIOTH-
YECKUX MCCJAeJ0BaHMIA, 3alop HAXOJUTCS Ha MSITOM
MecTe 110 PaclpOCTPAaHEHHOCTH CPEAU BCEX CHUMIITO-
MOB IUC(HYHKIMU SKETYyAOYHO-KUIIEYHOTO TPAKTA
(KKT) [4]. 3anopbl IpMBOAAT K OILYTUMBIM 39KO-

HoMmveckuM yObiTkaMm. Tosbko B CHIA B rog oko-
Jgo 800 MJIH [MOJTapOB 3aTpauynBaercss Ha HPHOOpPe-
TeHue CJa0UTeNbHBIX JIEKAPCTBEHHBIX CPeJACTB [S].
3HauYNTeJbHO OOJIBbIIAS CyMMa YXOAUT Ha MPOBeIeHNe
CJIOJKHBIX JIMATHOCTUYECKUX WUCCJEIOBAaHUN, TOCINTA-
JIN3AIMI0 TIAIMEHTOB W WX XUPYPrUYecKoe JiedeHMe.
Krnaccudukamnus 3amopa 1Mo €ro 3THOJOTUU BKJIIOYAET
[IBa BapuaHTa: MEePBUYHLIN 1 BTopuuHbiii. Hambosee
YacTO BCTPEYaAeTCs] TEPBUYHBIN WM (YHKIMOHATD-
uptii 3anop (M3), pu KOTOPOM He yaaercss oGHapy-
JKUTh Kakoe-qm6o oprannueckoe 3adosnesanne ;KKT
WM JPYTUX CHUCTEM, MOTYIee TPUBOJAUTb K 3amopy
[6]. Tpamummonno Bce cayyan D3 moapasaesior
HA TPU TPYNIbL: 3aM0p € HOPMAJIBHBIM KHIIEUYHBIM
TPAH3UTOM, C 3aME/IJIEHHBIM TPAH3UTOM U JAUCHYHK-
nuio tazoBoro jgHa [1]. Kuaccudukanus D3 no Bpe-
MEHH KHUIIEYHOTO TPAH3UTA B IEJIOM OYEHb YCJOBHA,

CsI yMeHbIIIeHUeM TPOAYKIUU CJU3U OOKAJOBUIHBIMU
KJEeTKAMU U CJAUBKHCTBIMHU JKeJe3aMU, a TaKyKe CHH-
JKEeHNEM CEKPEIUN KOJOHOIUTAMU AaHUOHOB W BOJIBI
[9]. Kak B ¢dusmnosornuecknx, Tak m B TATOJOTHYE-
CKMX YCJOBHSIX HAa MOTOPHMKY KWIIKHM BJIMSIET MHOXKeE-
CTBO PA3JINYHBIX BHYTPEHHUX W BHENIHUX (DAKTOPOB.
K HuM oTHOCSTCA HElipoTeHHbIe BIUSHUS, BO MHOTOM
cBg3aHHble ¢ (DYHKIMEH ITEHTPAJIbHON HEPBHOI CH-
CTeMbI, a TaK)Ke OMNOCPEeJOBAHHbIE CTUMYJUPYIOINIUM
JleficTBMeM [apacuMIaTUYeCKOil HEePBHOW CUCTEeMbl
U WHCUOUPYIONIMM BJIMSHUEM CUMIIATHYECKOW HEpPB-
noit cucrembl [10]. Ouenp BaskHoe 3HAuUEHNE MMeET
suTepanbHasg HepsHas cucrema (DHC), mpexacrasms-
fo1asg co00il COBOKYMHOCTb HEHPOHOB M TJHATHHBIX
KJIETOK, KJIETOYHBIE TeJla KOTOPBIX PACIOJIaraloTcst He-
MOCPE/ICTBEHHO B CaMOii CTeHKe KUIIKU. TeM He MeHee
cJelyeT OTMETHUTb, YTO TOJHOCTHIO JIeHEPBUPOBAHHAS
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KHIIKA COXPaHseT MOTOPHYIO AKTUBHOCTb 32 CYeT
muorenHoro orseta [11]. Ha Moropuky oxasbiBaioT
CTUMYJIMPYIOIlee [efiCTBIE JKeTIHble KUCJIOTBI, a TaK-
’Ke MHOTHE KHIIeYHble U BHEKUIIeUYHble TOPMOHEI [9].
He Menee BaskHOe 3HAUeHHEe B PETYJSIUU MOTOPHOIL
(pyHKIUN TOJCTOH KUIIKH WMeoT MeTaGOJIUTBI KHU-
MI€YHON MHMKPOGUOTBI, B3aUMOOTHOIIEHUS] KOTOPOIi
C MaKpPOOPTaHM3MOM PACCMaTPUBAIOTCS B KOHTEKCTE
KOHIIENIINN OCU «MUKPOOHOTa — KHUIIEYHUK — TOJIOB-
HoMt Mo3r» [12]. HapymieHnss MOTOPUKH MOTYT OBITh
CBSI3aHBI C M3MEHEHHEM COCTaBa IIMIIU B BUJE OTHO-
CHUTebHOTO AedumuTa B HEll HellepeBapHBAaEMbBIX BO-
JIOKOH ¥ C NPHMEHEHHeM PAa3JIMYHbIX JIEKAPCTBEHHbBIX
cpeacTB. B maHHOM 0630pe MpOBe/eH aHATN3 HAyIHON
JIUTEPATYPBI, TIOCBSIIIEHHOW PO PA3JIHYHBIX (PAKTO-
poB B MexaHm3Max pas3sutust O3.

IlaTrTepHbl MOTOPHOII AKTUBHOCTH TOJICTOM
KHUIIKU ¥ UX Hapylenue npu M3

Bosbiryio posib 111 rapMoHmM3aiiuu o0MUX Mpe-
CTaBJIEHUN O TUIIaX MOTOPHON aKTUBHOCTH TOJICTOH
KUIIKU ChITPaJl MepBbIil TpaHCcasaIMoHHbIN KoHceHcyc
110 TEPMUHOJIOTUU U OIpeeseHussM B 006JacTu Mo-
TopHOW dyHKIMKM TOsCTON Kuimku [13], corsacHo
KOTOPOMY B HACTOSIIIIEE BPEMS Y YEJOBEKA BBIJEJSIOT
ceMb MOTOPHBIX MATTEPHOB TOJACTOM Kumku (Tadi.).
[enecoo6pazio 0603HAUNTH YETHIPE MOTOPHBIX MAT-
TEepHa, KOTOpPbIE, COrJACHO JIAHHBIM KJIMHUYECKUX
UCCJIC/IOBAHUI, XapaKTEPU3YIOTCS 3HAYMMBIMU W3-
menenuamu npu D3. K mmM orHocarcs: 1) ogHo-
MOMEHTHbIE NOBBbINIeHUs fasienus [14]; 2) cermen-
TapHbIe HETPOIYJbCUBHBIE COKPAIEHUs, KOTOPbIE
npu D3 He ycuimBarorcst mocse npuema iy [15];
3) HU3KOAMILIUTY/HBIE MPOIYJIbCUBHBIE COKPANICHUS
(HAIIC), cHmxeHue MHTEHCUBHOCTU WJIM 4aCTOTbl KO-
TOPBIX TMOKA3aHO B HEKOTOPbIX ucciegoBanusx [16];
4) BBICOKOAMIUIMTY/HBIE MPOIYJbCUBHBIE COKpAIIE-
uus (BAIIC), cHMKeHMe WHTEHCHBHOCTH, 4acTOTbHI
Kotopbix 1pu M3 mokazaHo B nojaBJstionieM 00Jib-
muHcTBe pador [8, 17].

BAIIC Bo3HMKAIOT CHOHTAHHO JINOO 10/ BAUSHUEM
PACTSDKEHMST KUIIKU ¥ XUMUYECKUX areHTOB B CJIENOi
KHUIIKE U PACHPOCTPAHSIOTCS 0 HUCXOJsIIeN 060/104-
HOI1, CUTMOBHIHOIN U IpsAMOil Kumku (puOImsuTeb-
HO B 5 % caydaeB). OHM COMPOBOKAAIOTCS TPAH3UTOM
KUIIIEYHOTO CO/IEPIKUMOTO HA 3HAYUTEIBHOE PACCTOsI-
HUE, ACCOIMMPOBAHBI € paccaabJeHeM BHYTPEHHETO
AHAJTBHOTO CPUHKTEpPA U TMPEANIeCTBYIOT Aederannn
[18]. Ouenka wacrorer u ammntyap BAIIC nocpen-
CTBOM MAHOMETPHUM BBICOKOTO PAa3pelieHus] MOKeT
NPUMEHSITBCS LIS IMATHOCTUKK PA3JTMYHBIX HapyTie-
HUIl MOTOPHOH (DYHKIIMU TOJICTOH KHUINKH, MOCKOJb-
Ky €CTb, HallpUMep, JaHHbIC 00 YBEJIMYEHUN YACTOTDI
BAIIC mnpu cungpoMe pa3apa’keHHOTO KHUIIEYHUKA
¢ auapeeii [19].

B mnocreanux pabotax € MCHOJb30BAHUEM MAHO-
METPHK BBICOKOTO pa3pelieHus JeIaloTCsl  TTOTBITKI
JIOTIOJIHUTEIBHO ~ KJIacCU(PUIUPOBATD  3a10p C  3aMejl-
JICHHBIM TPAH3UTOM HA TOJTHUIIbI, UCTIOJNb3Ys TAaKUe KPH-
TepUH, KaK HAJIMYME CHOHTAHHBIX W WHYIIMPOBAHHBIX

neocturmuioM BAIIC, nammume HAIIC, a Takke co-
XPAHHOTO OTBETAa MOTOPUKHU Ha TPOOYKJEHUE W TIPHEM
i [20]. ABTOpBI BbIZETNIN YeThIpe MOATHIA 3aI0-
pa ¢ 3aMe/JICHHBIM TPAaH3UTOM, TIpHYeM Hambojee da-
CTBIH TPeTUil IOATUIl XapPaKTEPU30BAJICS OTCYTCTBUEM
BAIIC, coxpanennem HAIIC u cHmKeHmeM TpupocTa
MOTOPHOI aKTUBHOCTU HA MPOOY KEHIE ¥ IPUEM TIHIIH.
Hawubosee penxuii n TSLKebI BApUAHT 3a1iopa ¢ 3aMe/l-
JIEHHBIM TPAH3UTOM, UMEIONUiI MECTO B 5 % CJIy4aes,
passuBaetcs nipu nosHoM otceytetBrn BAIIC n HATIC,
B T.4. B OTBET Ha IPOGY3KIEHUE ¥ TIPHEM IHIIIH.

Jlns OleHKW MOTOPHOH (DYHKINHU TOJCTOH KIIII-
KI Y 4eJIOBeKa B KJIMHUYECKOH M MCCJIe10BATEIbCKOI
MpaKTUKe B HACTosIee BpeMs MPUMEHSIOTCS TpHU
IPYIIIBI METO/IOB:

1. MeToapl OIEHKH MOTOPHOW (DYHKIIMU TOJICTOM
KHIIKK 110 BPEMEHU KUIIEYHOTO TPAH3UTA BKJIOYAIOT:
CITHTUTPAPUIECKYIO OIEHKY BPEMEHH KHIIEYHOTO
TpaH3UTa, NPU KOTOPOH OIleHKa TPaH3UTa IIPOM3BO-
JINTCS IO JIMHAMUKE SPKOCTH MEUEHDIX PA/INOAKTHBHBIM
MH/JMEM YacTHUIl YIJIS, IOTPY’KEHHBIX B IOJMMEPHYIO
Karicyty [21]; ucmosb3oBanue JIUHAMIYECKOTO HaGTIO-
JICHHSI 32 IacCa’keM MepOpPaIbHO BBEJCHHDBIX PEHTTe-
HOKOHTPACTHBIX METOK [22]; mpuMeHeHue TeaeMeTpu-
yeckoii karcysbr SmartPill, B kotopoil comepskarcst
ABTOHOMHbBIC [ATYUKK JaBJeHUs, Temmeparypbl u pH
[23]. TIpoxoxaenue karncyJbl o JKKT mossosisier B pe-
JKUME PeasTbHOTO BPeMEHU TGO PETPOCTIEKTHBHO OTIEHH-
BaTb HE TOJIbKO BPEMs KUIIEYHOTO TPAH3UTA, HO W 3Je-
MEHTBI MOTOPHOHN U CEKPETOPHON (DYHKITHI.

2. Merojbl OIleHKM MOTOPHOH (PYHKIIMHM TOJICTOMN
KUIITKA 10 BHYTPUIPOCBETHOMY [[ABJICHUIO SBJISIOTCS
HanboJiee PacIpOCTPAHEHHBIME U HH(OPMATHBHBIMU
U BRJIOYAIOT MAaHOMETPHIO BBICOKOTO pa3perieHus
U nupuMeHeHue O6apocrtara. MeToiMKa MaHOMETPHH
B TOJICTOI KHUINKE B TTOCJEJHNE TO/BI TIpeTepIiesa 3Ha-
YHUTEeJbHbIE TEXHIMUYECKIE YCOBEPIIEHCTBOBAHUS 6J1aro-
Jnapst 6ojiee TECHOMY pacnoJioxkeHuio (uépoonruye-
CKMX JaTYMKOB JaBJeHus Ha karerepe (paccrosiHue
MEXKY COCEHUMM JaTdukaMu coctasiaser 10 wmm)
[17]. CoBpemennasi MaHOMETpPHSI BBICOKOTO paspeliie-
HUS TI03BOJISIET OTIEHUBATD 1EJBIN P/l XapaKTePUCTUK
PacIpoCTpaHAIONIelics BOJHDI COKPAIIEHUS TOJICTOM
KHUIIKN, BKJOYAs aMILINTYy, CKOPOCTb, HaIpaBJie-
HUE U 30HY PacIpPOCTPaHEHMs OT TOYKHU BO3HUKHOBE-
HUS JI0 TOYKW 3aTyXaHusi. K MaHOMeTpUM MPUMbIKAET
MeTo/IKa 6apocTaTa, MPeCTABJISIONEro co60il 0L
MOJIUATUICHOBDI GAJIJIOH, B KOTOPOM TO/IZICPKUBAET-
Cs1 TIOCTOSTHHOE [IABJIEHVE U BapbUPyeTcsi 06beM KH/I-
KOCTH WJIA BO3/yXa B 3aBUCHMOCTH OT BBIPAYKEHHOCTH
COKPATUTEHHOI aKTUBHOCTH KUIIKK [24]. B ormmune
OT MaHOMETPHHU, 6APOCTAT MO3BOJISIECT U3MEPSTH 3aBU-
CUMOCTDb «00bEM-/IaBJICHIE», a TAK)Ke PErUCTPUPOBATD
6a3aJbHBII TOHYC KWUIIKH U paccjaabjeHne CTeHKH,
HO IIpU 3TOM HE JaeT BO3MOXKHOCTH OllEHHBATb IIPO-
CTPAHCTBEHHBIN XapaKTep PaCIpPOCTPAHEHUS BOJIHBI
cokparenust [25].

3. Busyanusupyrorniie MeTOJbI OIEHKH MOTOPHOM
(pyHKIUYM TOJICTOH KMUIIKH, CPEU KOTOPBIX /10 HOCJe]-
Hero BpeMeHn jgoMuHHMpoBasa MPT-Busyannsarmus.
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Oco6enno BakHoe 3HaueHue umeer MPT-Busyanu-
3aIusl IS IUArHOCTUKY HapylleHuil gedexauu, 1mo-
CKOJIbKY CYIIECTBYIOT XapaKTepHble HPHU3HAKH Iapa-
JTOKCATTHHOTO COKPAIIEHNUST MBI aHyCa M OTCYTCTBUS
cokparienust npsamoii kumiku [26]. B wacrosiiee Bpe-
Mg MPT mpumensercs m A8 OIEHKUA OCEBOTO IBU-
JKEHUS COLEPIKUMOTO TOJICTON KHUIIKH, o6beMa cojep-
JKUMOTO M cKopoctu ero rtpausuta [27]. Hecmorps
Ha TO YTO HIPOAOJKUTEIHHOCTD 3allUCH AMHAMUYECKOI
MPT reoperndecku MOKeT ObITh JIOOOI, Ha MPAKTHKE
OHa OTpaHMyYeHa [OCTATOYHO KOPOTKUM HHTEPBAJIOM
ppeMenn (5—30 MuH), 4TO CBSI3aHO KaK C SKOHOMH-
YeCKUMU COOOPKEHUSAMHU, TaK U ¢ JAUCKOMMOPTOM
y nmauuenta. B cuny stux npuuunn MPT mosker pac-
CMaTpPUBATbCS JIMIIb KaK BCIOMOTaTeJbHBIN METOJ
OIIEHKN MOTOPUKH TOJICTOW KHIITKU, HO HE KaK aJbTep-
HAaTHBAa MAHOMETPHUM BBICOKOTO pazpelnenus. B 2023 r.
OblJa BIIEPBBIE ClleJaHA TMOIBITKA UCIOJIb30BATH YJIb-
TpasBykoBoe uccaenosanne (Y3U) opranos Gpioni-
HOW TIOJIOCTU JIJIST OLEHKW MOTOPHWKHU TOJICTOH KUTITKH
y 310pOBbIX A06poBOJbIeB [28]. Y3U obecnieunBaet
3axXBaT 4—5 CM JJIMHBI KUITKH, T.€. IPU 3TOM BEJEeTCS
aHaau3 2—4 raycrp. KomnbiorepHag nporpamMma ujeH-
THUIUPYET Kpasi TayCcTpbl U uU3MeEPSeT U3MeHEeHWe
paccrosiHus Mexxay HuMu. C HCHOJb30BaHHEM TaKO-
TO TOAX0/a OBLIN OXapaKTEePU30BaHBI CerMEeHTapHbIE
HETIPOILYJIbCUBHbBIE COKPAIIEHUS € 4acToToil 2—6 1u-
KJIOB B MWH. bBoJiee pejikie SBJIe€HUS, CBI3aHHBIE CO
CIHOHTAHHO} MOTOPHOWH AaKTHBHOCTHIO, HE BU3YyaJu-
supymorcs ¢ nomompio Y 3. K npenmyniectBam Y 3
OIIEHKM MOTOPUKU MOXXHO OTHECTH HEMHBA3WBHOCTD,
OTCYTCTBUE HEOOXOAMMOCTH Celalluu, KOHOMUYe-
cKy10 3(pPEeKTUBHOCTD.

TakuM 06pa3oM, COBEPIIEHCTBOBAHUE TEXHOJIOTHIT
c/leJlazio JIOCTYIHDBIM IS MCcaefoBareseil MHUPOKUi
apceHaJ MHCTPYMEHTANbHBIX METOOB, TTO3BOJISIONINX
HAJIeSKHO  BepuUIUPOBATL HAPYIIEHUS MOTOPHOI
¢ysakuun toscroit kumkn npu M3. Cpean sTux Me-
TOJIOB IO COOTHOIIEHHIO «MH(OPMATHBHOCTD / 9KOHO-
MUYECKUE 3aTPaThl» JUINPYET MAHOMETPUS BBICOKOTO
pasperiennsi. Hawbosiee akTyanabHON 3amadein 6Jiu-
JKAUTIIAX JIeT SBJSETCS CTAaHIaPTH3AIUS MTPOBOAMMBIX
u3MepeHuii U paspaboTKa YHUBEPCAIbHBIX DPEKOMEH-
JIAIAI TT0 MHTEPIPETAIUN UX PE3YyJIbTaTOB, YTO TOJIK-
HO CO3/1aTh YCJOBUA /IS IIPOBe/leHUs MHOTOILIEHTPO-
BBIX HCCJIEJOBAaHUI.

MexaHu3Mbl HapyHIeHUIT KUINIEYHOM
MoTtopuku npu @3

YMenblileHue 4acTOTbl BO3HUKHOBEHHSI, a TaKyKe
CHUJKEHNE aMIIUTY/Abl TPOIMYJIbCUBHBIX —COKpalle-
HUN MBIIIeYHON OOO0JOYKH TOJICTON KUIIKH, JieKallee
B OCHOBE Pa3BUTHS 3allopa C 3aMe/JIEHHBIM TPaH3U-
TOM, MOKET BO3HUKATh BCJIEJCTBHE peajn3allui pas-
JIMYHBIX MeXann3MoB. CHUIKeHre MOTOPHOH (DYHKIINN
MO3KET OBbITh ONOCPEZOBAHO AUC(HYHKIMEH BBICIINX
WHTETPAaTUBHBIX OTAEJIOB TEHTPAIbHON HEPBHOW CHU-
CTeMbI, BarOCHUMIIATUYECKUM JUCOATAHCOM, a TaKKe
MopdodyHnkunonanbubiMu - Hapylenuamu B IHC.
He Menee BakHOoe 3HaueHHe WMEIOT W3MEHEHUS

YPOBHS MPOAYKINN JUGO PELENnTOPHOTO CUTHATMHIA
TOPMOHOB, BJIUSIONIMX HA COKPATUTEJbHYIO (DYHK-
IUIO TOJICTON Kulku. V3aMeHeHus cocraBa KUIIEUHON
MUKPOOHOTDI, CBSI3aHHBIE C WH/UBUIYAJbHBIM T€HOTH-
1IOM, II0JIOM, BO3PACTOM M Pa3IMYHbIMU MOAUMUIMPY-
eMbIMI (haKTOpPaMM, TaKKe OKA3bIBAIOT OTOCPEIOBAH-
HOe BJMSHHE HAa MOTOPUKY Kulku. Huske B ganHOM
pasjene pacCMOTPEHBbI OCHOBHbBIE ITaTOTEHETHYecKue
¢akTopbl, 3a/eliCTBOBAHHbIC B Pa3BUTUU THUIIOKHHE-
30U TOJICTON KUIIKU.

Hapywenus uenmpaavnotil

u 8ezemMamMueHoOU pesyaauuu

Heiiporennas peryJsiiius MOTOPHOH (DYHKIUU TOJI-
CTOW KHITKW TIOCTPOEHA TI0 MePapXUIeCKOMY TPUHIN-
Iy, B COOTBETCTBUU C KOTOPBIM BbICIIAs KOOPAMHAINS
OCYTIECTBJISAETCS KOPOI GOJBIUX TOMyIapuil 1 mos-
KOPKOBBIMU $IJIpDAMHU, a B POJIM TIOJAYMHEHHBIX, XOTS
1 o6afaoMX 3HAYNTEJbHON aBTOHOMHEH, 3BEHDLEB
peryJialuy  BbICTYIIAIOT IIeHTpasbHble U 1epudepu-
YecKne CTPYKTYPbl BEreTaTHBHONW HEPBHOI CHCTEMBI,
a takke DHC. Hapymenuss Ha Kaxk/ioM u3 ypoBHeEN
MOTYT CIIOCOGCTBOBATD CHIKEHHWIO HOPMAJTBHON MO-
TOPHOI aKTMBHOCTU TOJICTOH KHIIKH, a CJel0BaTelib-
HO, W Bo3HUKHOBeHHi0 M3. OTpoMHBIN Tporpecc
METO/I0B HEHPOBU3yaIU3allud B IOCJTEJHUE TO/bl
OTKPBIJT YHUKAJIbHbIE BO3MOKHOCTHU JIJIS1 BBISBICHUS
CTPYKTYPHBIX U (DYHKIMOHAJIbHBIX M3MEHEHUH B ro-
gosaoM Moszre (M) y mammentoB ¢ M3 [29]. Taxk,
¢ynkimonasbuas MPT-Busyanusanuss B 1mokoe T0-
3BoJiuIa accouuupoBarh Hasumuue D3 ¢ HapylieHu-
amu GyHKIMU oTjesoB I'M, oTBevalomux 3a sMolu-
OHATTbHOE BOCTIPUSITHE, & NUMEHHO, TepeHeTO OTesa
OCTPOBKA, OPOUTOGPOHTANBHON KODPbI, TOPCATbHOI
nepejiHeii nosicHoit Kopsl, rutimokamia [30]. B pato-
te L. Liu et al. nmpu ucrnonbsoBannm (QyHKIIMOHAID-
noit MPT B mokoe B coueranuu ¢ Teopueil rpadoB
ObLTIO IIOKA3aHO, YTO JJid HarueHTos ¢ M3 Xapakrep-
HO yMeHblleHre (HYHKITMOHATHHON KOHHEKTUBHOCTH
I'M, B OCHOBHOM MEK/IY TajJaMyCOM, POCTpPaJbHOMI
nepeiHell MOsICHOW KOpPOH M JIOTIOJTHUTEJbHON MOTOP-
Hoit o6aacteio [31]. OtMeueHHbIM HYHKIIMOHATBHBIM
HapYIIEHUSIM COITyTCTBYIOT TOHKHE MOP(OJOTHIECKIE
u3MEHEeHMs B ollpe/le/IeHHbIX y4yacTkax I'M, koTopbie
MOTYT OBbITh CBSI3aHBI C PA3TMUUSIMU B MHUKPOCTPYKTY-
pe Gemoro BerecTBa [32]. B wactHocTtH, y naimuenTon
¢ @3 ¢ nomotpio MPT Bbicokoro pasperienus ObLIn
o6HapyskeHbl MOpPdOMETPUYECKIe OTJIMYMS OT KOHT-
pouig B yuactkax ['M, oTBevatonux 3a ¢popMupoBanue
9MOIIMI, MEXAHU3M JIETEKI[IH OIMUGOK U KOHTPOJIb MO-
tophoii dyukiu [33]. B oxnoit u3 mociaemrHux pa-
60T C MHCIOJb30BAHUEM BOKCEJbHON MOphOMETpUN
n MP-tpakrorpadun 6bLI0 TOKazaHo, yto npu D3
UMeeT MeCTO 3HA4YMMOe M3MeHeHHe 00beMa Ceporo Be-
mectBa 'M B Takmx yd4acTKax, Kak MepepHsis MOsC-
Hasl KOpa, JIeBbIl OCTPOBOK U IIPaBasi Cpe/iHsisl JOOHAs
ussnmHa [34]. C npuMenenmeM (YyHKITMOHATHHOM
MPT, rteopun tpadoB u aHammsa (QyHKIIMOHAIBHOM
kounexktnBHOCTH B 2023 1. X. Yu et al. BoIsgBHIM
y namnuenToB ¢ M3 napyirenus B pa6ore 3pUTENbHON
U COMATOCEHCOPHOHN HelpoHHol cetn I'M, a Taxxe
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B HEHPOHHOW CETHM MAaCCHUBHOTO peskuMa padorsi M
[35]. OueBupno, uTO yruryGJieHHBIN aHAIN3 BO3HHUKA-
fonmmx npu M3 Helpodu3noJOTHIeCKNX HapyIIeHUH
B TIEPCTIEKTHBE MOKET CTaTh OCHOBOI ISt pa3paboTKM
CXeM IIePCOHATM3UPOBAHHOTO JIeYEHMUS.

HermocpencTBeHHasi WHHEPBAIUS TOJICTOW KUIIKA
OCYIIECTBJIAETCS  BeTOUYKaMM  OJIYSK/QIOIIero Hepsa,
a Tak)Ke TOSCHUYHOTO BHYTPEHHOCTHOTO ¥ Ta30BOTO
HEPBOB. «BHeNIHAg» 110 OTHOIIEHUIO K KHUIIIKe MHHEP-
Balis, KOTOPYIO BBIAEJSIOT B TPOTHBOMOJOKHOCTD
«HyTpenneil>» IHC, ocymecTBigerca mpe- U IMOCT-
TaHTJTMOHAPHBIME  BOJIOKHAMM ~ BETETATUBHON HEpPB-
HOIi CHCTeMBbI, BXOJSIIUME B COCTaB BbIIIEYKA3aHHBIX
CMENIaHHBIX HepBOB. Kmaccuueckue Qusnonornye-
CKHEe 3IKCIEPUMEHTBI MOKA3asH, YTO BJIUSHUL CHMIIA-
TUYECKOW 1 TMapacuMIATHYeCKONH HEePBHOW CHCTeMbl
Ha MOTOPHYIO (DYHKIIMIO TOJICTOI KHIIKU SBJSIOTCS
AHTATOHMCTUYECKUMHE, YTO CIIPABE/JIMBO U B OTHOIIIE-
HUM OGOJIBIINHCTBA J[PYTUX BUCIEPATBHBIX (DYHKIUIT
[36]. llentpasbublii OTAe] CUMIIATHYECKON HEPBHOI
CHCTEMbI IIpe/ICTaBIeH HellpoHaMU sjiep TUIIoTaJaMy-
ca, PACMoNOKEHHDBIX BIOJb TEPMUHATBHON TTACTHHKA
(cy6dopHuKaIbHBIil OpraH, CpeJUHHOE MPEoNTHYe-
CKOE SIIPO, COCYAUCTBIA OpraH KOHIIEBOI TJIACTHHKHY).
Heiiponbl yKasaHHBIX CTPYKTYD (DOPMUPYIOT CBS3H
C TIapaBEeHTPUKYJISPHBIM SI/IPOM, KOTOpPOE WHTETPUPY-
eT MH(OPMAINIO OT ATUX U IPYTUX UCTOUHUKOB U BJIU-
deT Ha TpPeraHrJMOHApPHBbIE HEWPOHBI JaTepaJbHOTO
IIPOMEKYTOYHOTO £/Ipa CIIMHHOTO MO3ra KakK IpsMo,
TaK U Yepe3 POCTPaJbHOE BEHTPOJIATEPATbHOE MO3TO-
Boe BertecTBO [37]. AKCOHbBI HEPOHOB JaTepasbHO-
TO TPOMEKYTOYHOTO SI/[pa CIIMHHOTO MO3Ta TPOXOISAT
Yyepe3 TaHIVIMK TOSICHUYHOTO OT/esa CUMIIATHYecKOi
HEPBHON IETIOYKN TPAH3UTHO, Jlajiee MOCTyTask B CO-
CTaB MOSICHUYHOTO BHYTPEHHOCTHOTO HepBa [38]. Itn
BOJIOKHA TEPEKJTIOYAIOTCS Ha ITIOCTTaHTJIMOHAPHbBIE
B TAHIJIUAX 2-TO MOPS/IKA, KOTOPbIE ABJIAIOTCS 4aCThIO
BEPXHEr0 W HIKHETO OPBIKEEYHBIX HEPBHBIX CILTeTe-
Huii. Ilepepeska cuMIaTu4ecKX HEPBOB, HHHEPBUDY-
IOIUX TOJICTYIO KHUIIKY, KakK 1 (apMaKoJOrmyecKas
6JI0Ka/la 0-aIPEHOPEIENITOPOB IIPUBOJAUT K IOBbIIIE-
HIT0 MoTopHO# ¢yrkrmu [39]. Hamporus, crumyms-
U [Ipe- U MOCTTaHIVIMOHAPHBIX CHUMIATHYECKUX BO-
JIOKOH TIO/IABJISIET CIOHTAHHBIE COKPAIEHWS TOJICTOM
kuiku [40].

AHaToMUYecKasi OpTaHU3aIMs MapacuMIIaTHIeCcKO
MHHEPBAIMK TOJICTON KUIIKU BKJIOYAET I[EHTPAIbHOEe
3BEHO, TIPEJCTaBJIECHHOE HEHpPOHAMHU, PACIOJOKEHHDI-
MU B JIOPCAJIBHOM MOTOPHOM si/ipe OJIYSK[IQIOIIero He-
pBa (B MPOOATOBATOM MO3Te) U B KPECTIIOBOM OT/IENIE
cnuHHOro Mosra [41]. IlperanriMoHapHble mapacuM-
naTHYecKne BOJIOKHA TMPOXOJAAT B COCTaBe OJy»Kia-
IOIETO M Ta30BOT'O HEPBOB M JOCTUTAIOT KJIETOYHDBIX
TeJ XOJTWMHEPTUYECKMX HEHPOHOB, BXOASANINX B CO-
craB QHC. Tpancmuccug B yKazaHHBIX COEAMHEHUSAX
OCYTIECTBJIETCS ¢ TOMOIbI0 H-XommHOpeenTopon
U ycTpaHsercs: TaHrano60karopamMu. [|ByXcTopoHHSs
nepepesKa Ta3oBOTO HEPBa B AKCIIEPUMEHTE TIPUBOIUT
K YMEHBIIEHUIO TOHYCa TOJICTONH KUIIKH U K CHUXKe-
HUIO ee CIIOHTAHHON [BWUTATeJbHOW aKTMBHOCTH. Tak,

y co6aK B 3TOM CJIyuae OTMEYaeTcs IOJTHOE OTCYTCTBHE
BAIIC u GomocHoii aederaruu, KOTOpasi CMEHSETCS
BbI/IEJIEHNEM OTAENbHBIX MEJIKMX KOMOYKOB Kasa [42].
Bunarepasbras nepepeska TazoBOro HepBa y KpbIC CO-
IIPOBOXK/IAETCS YBEJMYEHUEM BPEMEHHU KHIIEYHOTO TPaH-
3WTa B TIEPBBIE 3 CYTOK C IMOCJEIYIONUM YaCTHYHBIM
BOCCTQHOBJIEHUEM, MIPUYEM BOCCTAHOBJIEHIE MOXKET 00b-
SICHATBCS KOMIIEHCATOPHDBIM YBEJIUMYCHUEM HKCIIPECCHN
AQHKUPUHOBOTO  peLeNTOpa TPAH3UTOPHOIO IOTEHIIUA-
na 1 (TRPA1) [43], a Takxe ceporonntoBbix 5>-HT,-
pertenTopoB [44] B cam3ucToil 060704Ke KUTIKH.

C kJIMHWYECKON TOYKM 3PEHUs TOBPEK/IEeHNEe BeT-
Bell TazoBOrO HEpPBAa MOXKET HUMETh MeCTO IoCTe XU-
PYPruYecKux oOlepanuii Ha OpraHax Majoro Tasa,
B OCOGEHHOCTH THCTEPIKTOMHHM, a TaKXKe I0ocJe OC-
JIO)KHEHHBIX po/ioB. VMetorcst yGennTeTbHbIE TaHHDIE
0 TOM, YTO BO3HHUKAIOIINE [IPH 3TOM B HEKOTOPBIX CJIy-
Yasx TSKEJble 3alopbl CBSA3aHBI C HapyIIEHWEM Tia-
pacuMNaTHYecKOl WHHEPBAIMKM TOJCTOH KUITKH [45,
46]. DJEKTPOCTUMYJIAIMS Ta30BOTO HepBa y KOIIEK
COIIPOBOXK/IAETCSl BBIPA’KEHHDBIM YCUJIEHUEM IIPOILYJIb-
CUBHOHN TIEPUCTAIBTHKU C 3IBaKyalneill CoJep:KuMOro
ToJsictoii Kumku [47]. BaskHO 1OAYe€pPKHYTH, YTO TIPO-
KIWHeTHIecKuit ap@PerT CTUMYISAINN MapacuMIaTye-
CKHX BOJIOKOH B COCTaBe Ta30BOTO HepBa 3HAYUTEJIbHO
YMEHBITaeTcss TP OJHOBPEMEHHON CTUMYJISIUN TO-
SICHUYHOTO BHYTPEHHOCTHOTO HepBa [48]. Itn ganHbIe
CBUZIETENBCTBYIOT O TOM, YTO CHMOATHYECKUe HEepPBbI
OKa3bIBAIOT HMHTHOUPYIOIIee BJMSIHIE HA MOTOPHKY
KUIITKKA 32 CYET TOJABJIEHUS TOHUYECKOH BO30OYIK/IAI0-
Iiell mapacuMIaTHYecKoil aKTUBHOCTH.

TakuM 06pa3oM, «BHENTHSIS» WHHEPBAIIUS TOJICTOM
KHUIIKKM OCYIIECTBJISETCS 3a CUET TPEX OCHOBHBIX HC-
TOYHWKOB: BETOYEK OJYK/IAIONIETO HEPBa, BHYTPEH-
HOCTHBIX U Ta30BBIX HEPBOB, IIPUYEM KasK/blil U3 9TUX
myTteil obecriednBaeT Kak rnepegady addepeHTHON UH-
dopmarmu B ITHC, tak u Hecer B ceGe adpepeHTHbIE
BOJIOKHA BereTaTUBHON HEPBHOI cucteMbl [49].

Poav OHC u unmepcmuuuadivHolX KJaEmMoK

OHC mpeacraBiena HeHpoHAMW ¥ TJINAJbHBIMHU
KJIETKAMU, KOTOpbIe 0ObeJANHEHbI B HHTPAMYPAJIbHbIE
TaHTJIH, 00Pa3yIoNie /B OCHOBHLIX HEPBHBIX CILIE-
TEHMs, a TaKXe COeJAMHSIONEe MX HEPBHBbIE IIPOBO-
maukn [50]. DHC obecrieunBaeT MeCTHBIN YpPOBEHD
HEHPOTeHHON peryJsaluy PasJndHbIX (HU3HOJIOTHYe-
CKUX (PYHKITMH TOJICTOH KHIIKH, BKJIOUYAS CEKPEIIIo
CJIM3U, BOJbI U 3JIEKTPOJINTOB, COKPATUTEJBHYIO aK-
TUBHOCTD TJIQJKOMBITIEYHBIX KJIETOK CTEHKW KHUIIKH,
COCYIUCTBIIl TOHYC ¥ MMMyHHYI0 3amuty. IIpu atom
MekMbInedHoe ciererne (Ayap6axa) B Goubmreit
CTEIleHN KOHTPOJHMPYET MOTOPHYIO (PYHKIUIO TOJI-
CTOIl KHUINKW, TOTJA KaK TIOACAU3NUCTOE CIJIeTEHIEe
(MeiicHepa) oTBeyaeT 3a KOHTPOJb CEKPEIUH, BCa-
CBIBAHMS BOJBI W PETYJAIUIO COCYIUCTOTO TOHYCA.
YuurpBasg, yro DHC cyMMapHO COZEpPXKUT OKOJIO
200 MJiH HEHPOHOB U B 3—5 pa3 GoJibliiee KOJTMYECTBO
[JIMAJbHBIX KJETOK, HEKOTOpble aBTOPbI OOpa3HO Ha-
3piBaior IHC «xunredrabiM Mo3rom» [51]. Hecmorps
Ha 3HAYUTEIbHYIO CTelleHb (DYHKIIMOHATIBHOI aBTOHO-
mun, OHC HaxoanTCs Mo BHEMTHUM MOJLYJINPYIOTINM
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BJINSTHUEM CO CTOPOHBI BEreTaTHBHON HEPBHOI cucTe-
Mbl. Bee metiponsl, Bxoasgmme B coctaB DHC, cormac-
HO UX (DYHKIIMOHAJIBHON CTIEIHATU3AIIH, MOTYT ObITH
paszenenn Ha addepentapie (ceHCOpPHBIE), BCTaBOY-
uble u MoTopHble (apdepentrbie).

Baxneiium ¢usnosornyecknm CTUMYJIOM
g aktuBanuu adpdepentupix veiipponoB DHC saBis-
eTCcs PACTSLKEHNE CTEHKU TOJICTOH KHUIIKW, YTO CBH-
JIETEJILCTBYET O HAJTWYUKM B HUX MEXaHOPEIENTOPHOTO
curnasimura [52]. Kpome co6cTBEHHO HENPOHOB KJIIO-
YeBoe 3HAUeHUe IS aJIeKBaTHOW PETYJISIIMA MOTOPH-
KW TOJICTON KHIITKYA UMEOT MHTEPCTUINATBHbBIE KJIETKH,
MpeTEeHYIONINe Ha POJIb KUIIEYHOTO BOJUTENS PUTMA
U JeNONSpU3yIoNecs IO JAeHCTBHEM BXO/SIIETO
TOKa KaJbIMs B Pe3yJbTaTe PACTSKEHUS MeMOPaHbI
WM XUMIYecKoi ctumymsaimn [53, S4]. B mocnen-
HUE TOJbI OIMCAHBI JBE PA3JUYHbIE CYONOMYJISIINN
MHTEPCTUIMAILHBIX KJIETOK — 9TO WHTEPCTUIHAJID-
Hble KiaeTkn Kaxamst W KJIeTKH, 3KCIPECCUPYIoIie
0-TPOMOOIIUTAPHBIH (pakTop pocTa [53].

Wurepcruiinaibubie KIeTKH (GOPMUPYIOT HECKOJIb-
KO CIJIETEHWIT, B OCHOBHOM B TOJICTM3UCTOM W MEXK-
MBIIIEYHOM CJI0€ CTEHKHM KHIIKH, W YCTaHABIMBAIOT
MeJeBble U HIEKTPUYECKHE KOHTAKTBI C TJAIKAMU
MHUOIUTAMU MBIIIEYHONH O06OJIOUKH, YTO TPHU TOPO-
TOBOM BO30OYKIE€HUN 00ecneuynBaioT (HOpMUPOBAHIE
U PpaclpocTpaHeHNe TPOMYJIbCUBHOW BOJHBI [J6].
YMenbiienne kosmdectBa HeliponoB OHC u mHTep-
CTUIIHAJIBHBIX KJIETOK B COCTaBe KUIIEYHOIN CTEHKH SIB-
JISeTCsT OIHOM M3 Hanbosee YacTbIX MOP(OJOTHIECKUX
Haxo/1oK 1ipu D 3.

Briepsoie Mopdomerpudeckue JaHHbIE 00 YMEHbIIe-
HUM [JIOTHOCTH WHTEPCTUIMATBHBIX KJIETOK B KHIIKE TIa-
mertoB ¢ M3 6putn mostyyenst C. L. He et al. 8 2000 r.
[57]. M3BecTHO, YTO KOJIMYECTBO MHTEPCTUITHATHHBIX
KJIETOK YMEHBINAETCS C BO3PACTOM, YTO MOXKET OOBSIC-
HSATb 3HAYNTEJNbHOE YBEJHUEHNE PACTPOCTPAHEHHOCTH
d3 B crapmeit BospacTHoit rpymie [58]. IloxydeHnble
B IOCJEIHNE TOJbI PEe3yJbTAThbl IIPOJUBAIOT CBET
Ha BO3MOJKHbIE MEXAHW3Mbl yMEHBIIEHUS IyJIa WH-
TEPCTUIMANBHBIX KiaeTok mpu D3. He wuckiaoueHo,
9TO BeAyIuM (hakTOPOM SBJISETCS HapyIleHWe TUHa-
MUKH KJETOUHOU MOMYJISAINU ¢ TpeobaaHieM Mpo-
rpaMMUpPyeMOil THOETH WHTEPCTUIMAIBHBIX KJIETOK
myrteM aytodaruu Haj MpOIeccaMu caMOOOHOBJIEHUS
[59]. B posn snureHeTHYECKUX PETYJSITOPOB TIPOTIEC-
ca aytodarun MHTEPCTUITHATBHBIX KJIETOK BBICTYIIAIOT
MukpoPHK-222 n -129-3p [59, 60].

Bumanue addepentanix neiiponoB DHC Ha Mo-
TOPHYI0 (DYHKIIMIO TOJICTON KWITKU OTIOCPE/IOBAHO BU-
JIOM HEHPOTPAHCMUTTEPA, CUHTE3UPYIONIETOCS B TOM
WM WHOM THUTe HelipoHa. Kak m B ciydae ropmo-
HAJbHOW PEryJsIiiud MOTOPHKHU, HeHpOreHHble BO3-
neticteuss OHC mocTpoeHbl 10 aHTaroHUCTHYECKOMY
npuHImny. OCHOBHBIMH CTUMYJHUPYIOMIUMH  MOTO-
PUKY HEHPOTPAHCMUTTEPAMU SIBJISIOTCS CEPOTOHUH,
aleTUJaXoanH u cy6erannus P, a WHrHOUpPyIomm-
Mu — AT®, okcug asora m ceposogopon (puc.).
XoTsI B TOJICTOW KHIIKE HUMEIOTCS CEPOTOHMHAPIHYe-
CKHMe HEWPOHBI, OCHOBHOE KOJUYECTBO CEPOTOHMHA

ob6pasyercss He B DHC, a B snrepoxpoMadHUHHDBIX
KJIEeTKAaX, MPEJCTABISIIONIUX CcOO0H OMHY W3 pasHo-
BU/JIHOCTEH SHTEPOSHIOKPUHHBIX KJeTok. C apyroit
CTOPOHDBI, CEKPETHPYeMbIil aHTepoxXpoMahGUHHBIMI
KJIETKAMU I10J{ BO3/EHCTBUEM PA3JIUYHBIX CTHMYJOB
CEePOTOHWH BO3JEUCTBYET MapaKPUHHBIM MyTeM Ha pe-
LENTOPbl HEePBUYHBIX CEHCOPHBIX XOJMHEPTUYECKUX
HefiponoB OHC, 4To TPHMBOANT K YCHUJIEHUIO TepH-
cranptuku [61]. ITokazano, 4to ceHcOpHbIE HEPOHDI
OHC skcnpeccupytor 5-HT,,, 5-HT,, 5-HT, n 5-HT,
CEePOTOHMHOBBIE PELENTOPbI, aKTUBAIMS KOTOPBIX CO-
MPOBOJKIAETCST JIENOJIApU3aliell HepoHOB, Tepena-
Yyell MMIIyJIbca Ha BCTABOYHbIE, a 3aTeM U MOTODHbIE
HENPOHDI, W 3aBEPIIAETCS BO3HUKHOBEHWEM BOJTHBI
nepucranbTuku [62].

ANETHJIXONMH ~ SIBJISIETCS
ope- M IOCTTAHTJIMOHAPHBIX HEHPOHOB IapacuMIia-
TUYECKOW HEPBHON CHCTEMBI, a Tak:Ke OOJIBIION T0-
HNyJSIMM  WHTEPHEHPOHOB M MOTOPHBIX HEHPOHOB
IOHC. BospeiicrBue aleTu/axoJnta Ha MyCKapUHOBbIE
XOJIMHOPEIENTOPDI TJIAKOMBIIIEYHBIX KJIETOK IPHBO-
JINT K WX JETOASPU3AIIN W CTUMYJISIINN COKPATIECHS.
Xord y JeTeil ¢ 3aMe/lJIeHHbIM KUIIEYHbIM TPAaH3UTOM
B IUPKYJISPHOM CJIO€ MBIIIEYHOH OGOJOYKH TOJCTOM
KHUIIKK He ObLI0 OGHApPY)KeHO HapYyIIeHUH XOJUHep-
THYECKON HeHPOTPAaHCMICCHN, OTMeYaaoCh Hapylile-
HUE PEaKTHUBHOCTH HAa TaXUKUHHUHDI, SBJSIONECS KO-
TPAHCMUTTEPAMH B TEPMUHAISAX MOTOPHBIX HEHPOHOB
IHC [63].

B skcmepuMeHTe Ha KpbicaxX MOKA3aHO, YTO CTHMY-
JISIIMST  KPECTI[OBOTO HEPBA COIPOBOMKIAETCsT ocJiabiie-
HUEM TIPOSIBJICHUH JIoTlepaMUI-MHIYITMPOBAHHOTO 3aI10-
pa HOCPEJCTBOM YCUJICHUS XOJNHEPTUYeCKUX BIMAHUI
Ha TJIaJIKOMBIIIEYHYI0 0600uKy [64]. Cy6cTanims P ot-
HOCHUTCS K CeMeHCTBY HeHpOIenTH0B 1 9KCIPECCUpyeT-
cs Hetiporamu IHC [65]. Tlokaszano, uto cy6cranims P
uyepe3 NK -perentop akTuBupyer HHTEpPCTUI[HATbHbBIC
KJIETKH, YTO OKAa3bIBAET CUJIBHOE CTUMYJUPYIOIIee Jeii-
CTBUE HA COKpATUTENbHYIO (YHKIMIO Kuirku [66].
B pspme pabor ObLIO MPOJEMOHCTPUPOBAHO, YTO y Ta-
IIUEHTOB JIETCKOT0 BO3pACTa ¢ MHEPTHON TOJICTON KUII-
KON ¥WMeeT MeCTO yMEHBIEeHNe TMJIOTHOCTH HEPBHBIX
TepMHUHAJEH, Kcnpeccupylomux cyocranmmio P [67,
68]. B ¢usmosornmuecknx ycJOBHUSX MOJABIEHHIE MO-
TOPHOW aKTUBHOCTH TOJICTON KHIIKH OCYIECTBJISETCS
BUIl-spruuecknMn 1 ITypUHAPTUYECKUMHI  HelpOHa-
MU, a Tak)XXe HelpoHaMM, CHHTE3UDPYIOIIUMH TaKue
ra30TPAHCMUTTEPDI, KaK MOHOOKCHJ a30Ta M CEPOBO-
nopoa. Hampumep, cepoBomopoj uHrnéupyer fefic-
MelKepHYI0 aKTHUBHOCTb WHTEPCTUIIHATHHBIX KJIETOK
3a CYeT YMEHbIIEHHS BXOJSIIETO KaJbIMEeBOIO TOKa
[69], a Takke myTeM aHTaroHW3Ma MO OTHOIIEHWIO
K XOJMHEPIHYeCKUM U TAXUKUHUHOBBIM HelPOTeHHBIM
ctumyam [70].

3HaunTeSbHOE KOJUYECTBO MEPBUYHBIX addepeHt-
vbIX HelipoHoB JHC skcmpeccnpyioT KamabIUTOHUH
ren-cgasannbiii nentug (CGRP). B panHux skciepu-
MeHTaJbHBIX pabdorax 6bLI0 Mmokaszano, 4To CGRP mo-
JIaBJISIET TIEPUCTATBTUKY U KulleuyHble peduiekcbr [71].
[lozaHee, opnHako, OBLIN TMOJYYeHBI YOenuTeNbHbIE

HEHPOTPAHCMUTTEPOM
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CTUMYNATOPbI MOTOPUKHU
HevipoTpaHcMutTepbl: oOpMOHbI:
* AueTunxonuH * MoTunuH
* CybeTaHuua P « FacTpuH
* CepoTOHUH * MpenuH
* MenaToHuH
(Hu3Kkue [o3bl)
* XOoneuncToK1HUH

=

MHrMGuTOpbl MOTOPUKU

HewporpaHcmutTepbl:  FOpMOHBI:
* AoeHosuHTpudocdaTt * ComaTocTaTuH
* Okcug asota (NO) * BazoakTueHbIN
» CepoBogopog (H,S) WHTECTUHAanNbHbIN
nonunenTua
* MenaToHuH

(BbICOKME [03bl)

Pucynox. [lnc6Gananc HePOryMOPAJIbHBIX PETYJISTOPHBIX MOJIEKYJ KaK OCHOBa TaroreHe3a (pyHKIIMOHAIBHOTO 3a110-
pa. IlaroreHe3 QpyHKIMOHATBHOTO 3a110pa MOXKET ObITh CBSI3aH JU60 ¢ AePUIMTOM CTUMYJISATOPOB, JHOO ¢ N30BITKOM
MHTHOUTOPOB, NGO, Yallle BCEro, ¢ COUeTaHHeM HTUX M3MEHEeHHil

Figure. Imbalance of neurohumoral regulatory molecules as the basis for the pathogenesis of functional constipation.
The pathogenesis of functional constipation can be associated with either a deficiency of stimulants or an excess of

inhibitors, or, most often, a combination of these changes

JlaHHble 0 ToM, 4to onocpegoBanubiii CGRP-curnasmar
BAXKEH JIUIsT oGecredeHs] HOPMATbHOW TIEePUCTATbTHKI
U ee CTUMYJISAIMK T10c/1e TpueMa numu. Bosee Toro, mna-
IIMEHTBI C MUTPEHDBIO, MOJYYAIOINIe Tepanuio OJI0KaTo-
pamu penienrtopoB CGRP u anturenamu mpoTtus Hero,
HepeIKo NMEIOT BTOPUYHDII 3anop [72].

Takum o6pasom, DHC npescrasisier co60ii HEOTD-
eMJIeMYI0 9acTh M CBOETO PO/ia NCITOJHUTEIbHOE 3BEHO
CJIOKHON CHCTeMbl HeIpOreHHOH peryJsiiuu MOTOpPU-
kU ToJscTOl Kumku. JHC QyHKIMOHUPYET B TeCHOM
B3aUMO/IEHCTBUM C JIDYTUMM PEryJIATOPHBIMU THIIAMU
KJIETOK CTEHKU KUIIKU: WHTEPCTUIUATHHBIMI KJIETKA-
MU, TYYHBIMHM KJETKaM{, a TaKKe IHTEPOIHIOKPHUH-
HBIMU U IMMYHHBIMH KJI€TKAMU CJU3UCTOH OOOJOUYKH.
[ucbananc Mexay MPOKUHETUYECKUMU M TOPMO3HbI-
mu BmusiHuaMu OHC B mosb3y mocaeHnX Wrpaet
BaJKHYIO poJsib B marorerese AM3. Muoroo6pasue Heii-
porparcmuttepoB OHC m cooTBercTByIOmmX peren-
TOPOB CO3/IaeT XOPOIINe MPEIIIOChIIKI [T Pa3pabor-
K1 HOBBIX JIEKaPCTBEHHBIX CPECTB [isI JiedeHns D 3.

Poab xuweunvix 20pmMoHo8

B causucroit o6osouke ;JKKT compepsxarcst 10 moj-
THUIIOB SHTEPOIHIOKPUHHBIX KJIETOK, KOTOPbIe 0671a/a-
10T XeMOYYBCTBUTEJIbHOCTBIO, UMEIOT CHelnpuyecKuii
HaTTepPH PpacipeleseHns M CEKPEeTUPYIOT B KPOBb
pa3IMYHble TACTPOMHTECTHHAJIbHBIE TOPMOHBI, YacTb
13 KOTOPBIX OKa3bIBaeT BJUSHUE HA MOTOPHYIO (PyHK-
U0 TOHKON W Tosictoit kumku [73]. K crumynsto-
paM MOTOPUKH OTHOCSTCS MOTHJIMH, TacTPUH, Tpe-
JUH ¥ XOJEIUCTOKUHUH. MOTHUIMH CeKpeTupyercs
M-kJjeTkaMu TOHKON KHUIIKH, BO3/IeICTBYeT Ha CIIEIH-
uuecknit G-6eTOK-CONMPSZKEHHDIN PEIENnTOp Ha TJaI-
KoMbleyHbix kjaerkax crenku sKKT u crumynupyer
nepucTanbTuky [74, 75]. UsBectho, uto y neteii ¢ D3

nMeeTcsl 3HaUMMO OoJiee HU3KUN yPOBEHb MOTHJIMHA
B IJIa3Me KPOBH 110 CPABHEHUIO CO 3/JOPOBBIMU JIETHMH,
XOTSI BCTPEUYAEMOCTH T€HETHUYECKUX MOJUMOPGHU3MOB,
MOTYIIMX OTPEIEJATh YPOBEHDb MPOJAYKIUI TOPMOHA,
He OTJINYaeTCst MeXXAY AByMst rpymnamu [76]. Tactpum,
BbIpaGaTpiBafonuiics G-KJIeTKaMu  aHTPAJIBLHOTO  OT-
Jleia SKeJyJIKa, TaksKe OKa3bIBaeT CTUMYJHpPYIOIiee
JleficTBe Ha TEPUCTANBTUKY, HO TPEUMYIIECTBEHHO
B TOHKOI Kumike [77]. BaskHyio poJib B CTUMYJISIIIAN
KHUIIEYHOIH MOTOPUKHU MT'PAET IPEJIMH, KOTOPBIN TaKkKe
BbIpabaThiBaeTcsl B JKeJayjaKke. MeXaHusM MpOKHHe-
THYECKOTO [JefICTBUSI T'PeJNHA CBSI3aH C aKTUBAIUel
PEIenTopoB Ha HEWPOHAX JIATEPATBHOTO MPOMEKYTOU-
HOTO Si/[pa CIIMHHOTO MO3Ta B €ro TOSICHUYHO-KPECT-
IIOBOM OT/iesie, 49TO aKTuBupyer Heiipous IHC
7 BBI3BIBAET TPOMYJIbCHBHYIO TEPHUCTAIBTHKY [78].
dapmakosornueckasi aKTHBAIUS [EHTPAJbHBIX pe-
IENTOPOB TPEJIWHA MPUBOJAUT K YJIYUIIEHUIO KJIMHU-
YeCKOro TedeHust 3amopa rnpu 6osesnn Ilapkuncona
u TpaBMe cruHHOTO Mosra [78]. Y nereii ¢ D3 orme-
yeH Gojiee HU3KUIT yPOBEHD IPETMHA B KPOBU, MIPUUYEM
MEK/Iy KOHIIEHTpaluell rpejuHa M BpeMeHeM KHIley-
HOTrO TpaH3uTa OblTa o6Hapy)KeHa CuJabHasT oOpaTHast
KoppeJistius [79]. Xonenucrokuuua BbIpabaThiBAETCst
[-xnerkamMu JBeHAAIATUNIEPCTHON M TOIEH KHUIIKHU.
B GompmmmHCTBE paboOT MOKA3aHO, YTO XOJEIHCTOKH-
HUH CTUMYJMPYET KuiiedyHyto Mmoropuky yepes CCK1-
PElenTop, XOTS YaCTUIHO NPOKMHETHIeCKuil apdexT
XOJIEIMCTOKUHITHA oTtocpeioBan mentugoM YY [80].
ObdEKTbl  KUIIEYHBIX TOPMOHOB — CTHMYJISTO-
POB MOTODHKHM B HOpPME YPaBHOBEIIUBAIOTCS i€~
CTBUEM WHTHOUTOPOB MEPUCTATBTUKH, K KOTOPBIM
MOKHO OTHECTH COMATOCTATHH W BA30AKTUBHBIN WH-
tectunanbubni momumentuy (BUII). ComarocraTun

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)

31



32

O630psI / Reviews

www.gastro-j.ru

cekperupyercs D-KieTkamm SKeyKa, ITO/KeTya10u-
HOI JKejie3bl M TOHKOI KUIIKHU, B JaJbHeNIIeM UHTH-
6UpYsl CEKpeluio U MOTOPUKY B TOHKOW ¥ TOJICTOI
kumke [81]. /lanHbie 06 ypoOBHE COMATOCTaTHHA
B KpoBu y mnanuentoB ¢ A3 B HacTosIlee BpeMsi OT-
CYTCTBYIOT. BTOpoii BaskHeHImmnii TOPMOHAJIbHBIN WH-
rUOUTOP KHIeuyHoit MoTopuku — ato BUII, kotopwrii
BbIpabaThIBAETCS B KHITKE, MOJUKETYIOYHON JKesese
u B I'M. [eiictBue BUII Ha rnagkoMbIlieuHble KJIETKI
creakn JKKT sBisercs NO-3aBucumMbiM 1 obecrieynBa-
eTCsI TOBBINIEHIEM B UX IUTOIIA3Me YPOBHSI IHKJIITYE-
croro ryaHosuaMoHodocdara [82]. Heomgnoxparao ot-
Meyasoch, 4yTo ypoBenb BUII B cTenke ToJCTON KUTIKN
CHIDKEH TIPU XpoHUuYeckoM 3arope [68, 83, 84], uro mo-
JKeT UMeTh Ba’KHOE TIaTOreHEeTHYeCKoe 3HaYeHIeE.

CremyeT MOMYEPKHYTDh, YTO OTHECEHUE HEKOTOPBIX
BBINIEYIIOMSHYTBIX BEIIECTB TOJBKO K KHUIIEYHBIM TOP-
MOHaM SBJISIETCS JOCTaTOYHO YCJOBHBIM, TTOCKOJBKY,
nanpumep, BUII gaBagercss ogHOBpeMeHHO W TOPMO-
HOM, W HEHPOTPAHCMUTTEPOM. XOTS MeJIATOHUH He SB-
JISIETCSI KUIIEYHBIM TOPMOHOM, MMEIOTCS JAHHbIE O €ro
BJUSHUN Ha MOTOPUKY TOJCTOW KumKu. [lpm aTom
HU3KHEe J03bI MeJATOHMHA OKAa3bIBAIOT CTUMYJUPYIO-
mee JieficTBUe Ha MOTOPUKY, a 0oJiee BBICOKHE JI03BI,
HaAINpOTHUB, MOJABIIAIOT ee [85].

TakuM o6pa3oM, Bce TOPMOHBI, BJUSIONIAE HA MO-
topuky sKKT, mMoryT 6GbITh pas/iesieHbl Ha CTUMYJISTO-
pol U cympeccaHThl. lloBblmeHme BBIPaGOTKH CyTIpec-
CaHTOB 1/ 1au eUIUT CTUMYJISITOPOB MOJKET UTPATh
BaJKHYIO poJib B MexaHusMe paspurus M3.

Hapywenus cocmasa xuweunoii muxkpoouomot

B mocremame Toapl Omarojapsi CHWKEHUIO CTOU-
MOCTH METOJIOB CEKBEHHPOBAHUS CTATH IOSBISATHCS
UCCJIEIOBAHNUS, B KOTOPBIX OTHCBHIBAIOTCS OCOOEHHO-
CTH COCTaBa KHIIEYHOII MHUKPOOGUOTHI y TAIMEHTOB
¢ D3 B cpaBHeHun co 3p0posbiMu Juiamu [86, 87].
HecMotrpst Ha HeKOTOpble PACXOXKIEHUSI B pe3yJbTa-
TaxX OTAEJbHBIX paloT, B TIEJIOM M3MEHEHWS COCTaBa
KUIIeYHON MUKPOOHOTHI 1pu D3 XapaKkTepusyioTcs
YMEHBIIIeHneM KoJmdecTBa GaKkTepuil, 06JaJatonnx
GaaronpusitibiMu - apdextamn  (HanpuMep,  JIAKTO-
n 6udungobakrepuii) IPU OJHOBPEMEHHOM YMEHbIIIE-
HUK 06I1ero 61opasHoo6pas3us U yBEJTMYEHUN IIpe/-
CTaBUTEIHCTBA TaTOOMOHTOB [88].

B pa6ore T. Yu et al. 6puta ciaemana mombITKA
0XapaKTepU30BaTh HHTEPOTHUIIBI TPU 3aTlope ¢ HOp-
MaJbHBIM ¥ 3aMEJJIEHHBIM TPAH3UTOM B CPaBHEHUH
¢ kouTpoJieM [89]. IIpu 3TOM GBLIO TTOKA3aHO, YTO KO-
JmdectBo Gakrepuii poga Bacteroides B cocraBe Ku-
MIEYHOIl MUKPOOUOTBI, a TakKyKe ypOBeHb OyTWpara
B IJIa3Me KPOBU ObLIN HIJKe, YeM B KOHTPOJIE, TOJBKO
y MAIUEHTOB C 3aMEeJJIEHHBIM TPAH3UTOM.

Tem He MeHee MMelOLIMECS KINHHYECKHUE TaHHbIE
MOKa HE T03BOJISIOT OJHO3HAYHO TPAKTOBATH MOJY-
YeHHble PEe3YJbTAaTbl C TOYKH 3PEHUsT NPUYNHHO-
CTIE/ICTBEHHBIX CBSI3eil MeX/1y W3MEHEHHEM COCTaBa
MuKpo6uoMa u BosHukHOBeHueM 3. He wuckmoue-
HO, YTO B HEKOTOPBLIX CJIy4asiX W3MEHEHUS MUKPO-
(ropbl HOCAT BTOPHUYHBII XapakTep U BO3HUKAIOT,
HampuMep, B pe3yJbTaTe YCWIeHUs Tposudeparmm

Me/IJTEHHO OGHOBJISIIONINXCSI BUIOB KUIIEYHBIX GaKTe-
pUil PN yBeJTMYEHUN BPEeMEHU KHUIEYHOTO TPAH3UTA.

Boubiioit uHTEpEC NPeNCTaBJSIOT MOJEKYJISIPHbIE
MEXaHU3MbI BIMSHUS KHUIIEYHOH MUKPOOGUOTBI HA MO-
TOPHYIO (YHKIIIO TOJICTON KUIIKK. B posn nocpennn-
KOB B JJAHHOM CJIy4yae BBICTYTIAIOT Pa3IuIHble MUKPOO-
Hble MeTabO0JIUTDI, CPeI KOTOPBIX B JAHHOM KOHTEKCTE
Hambojiee aKTUBHO OOCYIKIAIOTCS JKEJYHbIE KHCJIO-
o1 (KJIK), KOPOTKOIENOYeUHbIe KUPHbIE KHUCIOTHI
(KIDKK), tpunraMmuH, WHAOABI M MeTaH. [[0CKOIbKY
UMeHHO OGakTepHaibHas 70-J€THAPOKCHIA3A  IIpe-
Bparmtaer mepBuunble JKJIK Bo BTOpmMYHDBIE, aKTWB-
HOCTb KHIIEYHOI MHKPOOGUOTHI MOMKET BJIHMATH Ha CO-
craB n ypoBeHb sKJIK B mpocBere KUk 1 B KPOBH.
JKIIK aktuBupyior G-6e10K-CBSI3aHHBIIH MeMOPaHHBIN
penenTop xemunbix kucaor 1 (TGRS) Ha sHTEpPOXpO-
MaQPUHHBIX KJIETKAX CJIU3UCTON OGOJOYKU TOJICTOH
KUIITKH, 9TO TIPUBOJUT K BBICBOOGOKIECHUIO M3 HUX Ce-
POTOHMHA, 06JIa/JAI0IIEer0 MOIIHBIM IIPOKHHETHYECKUM
neiicteueM 3a cuer crumysauun S-HT,- m 5-HT,-
perenitopoB HeliponoB DHC [90].

Tpunramwsa o6pasyercs u3 TpumntodaHa ompese-
JIEHHBIMU BUJIAMU KUIIEYHBIX OAaKTEePHil U CBSI3bIBA-
ercsa ¢ apma-THApokapOoHoBbIM penentopoM (AhR)
Ha kuetkax kumku [91]. TlockosnbKy KuiieyHas Mu-
kpodJiopa MOXKeT WHIynupoBaTh sKcmpeccuio AhR
B HMHTPAMypaJbHBIX HepOHAX, 3TO CIIOCOOCTBYET
yeuieHno a(pdeKToB TPUNITAMIHA HA YKAa3aHHbIE Heli-
ponbl M aktuBu3anuu Mortopuku [92]. Kpome Toro,
u3 tpuntodana 1o JelictBueM (HepMEeHTOB KHIIey-
HOIl MUKPO(.IOPbI 06pa3yioTcs MPOU3BOIHbIE HH/OJIA,
K KOTOPBIM, B YaCTHOCTH, OTHOCHUTCS WH/IOKCHUJI CYJIb-
aT, OCHOBHBIMU TPOIYLIEHTAME KOTOPOTO SIBJISIIOTCS
Gaktepun poaoB Bacteroides n Blautia. Vwumonbt
AKTUBUPYIOT AHKUPUHOBBIN PEIENTOpP TPAH3UTOPHOTO
noreriania 1 (TRPA1) na sHrepoxpomaddUHHBIX
KJIETKAX, CIIOCOOCTBYSI BBICBOOOMKIEHUIO U3 HUX CEPO-
tounHa [93]. Takum o6Gpazom, MeTaGOJUTHI TPUIITO-
(hana, ypoBeHb KOTOPBIX 3aBHCHUT OT COCTaBa MHKPO-
OWOTBI, MOTYT OKasbIBaThb BA)KHOE CTUMYJUPYIOIIee
JIeliCTBHE Ha TIEPUCTANBTUKY TOJCTOI KHIIKH.

Posp KIJKK B perysgamum KUIIEYHOH MOTOPH-
KII B HACTOsIlee BPeMs HEJOCTATOYHO H3yudeHa. EcTb
pansbie o ToM, uto KIPKK okaspiBator crumymmpy-
Iollee JlefiCTBIE HA MOTOPHKY, KOTOPOE OINOCPEeIOoBa-
HO BBICBOOOKIEHNEM W3 JHTEPOIHIOKPUHHBIX KJle-
TOK TJIIOKaronomnojo6uoro mnenrtuga-1 u nentuga YY
[94]. Cpemn MeTaGOTMTOB KHUITEYHOH MHUKPOQJIOPEI
€CTb U MHTUGUTOPBI MOTOPHKH, K KOTOPBIM OTHO-
cuTcst MeTaH. Y marueHToB ¢ D3 yBeJndyeHO Tpe.l-
CTABUTEJbCTBO METAHOTEHHBIX OaKTepHii, HarpuMep
Methanobrevibacter smithii [95], a yposenp mpo-
JAYKIIMU MEeTaHa, OIpe/eJIEHHBIH ¢ MOMOIIBIO BOIOPO/I-
HO-METAaHOBOTO [IBIXaTeJbHOTO TeCTa, aCCONMMUPOBAH
C BpeMeHeM KHUIIEYHOTO TPAH3WUTA Y MAlUEHTOB C XPO-
HuvecknM 3amopoM [96]. Kypc antuénornkorepanum,
HAIPABJIEHHOW TIPOTHB MEeTAHOTEHHbIX GAKTEPHIl, TIPHU-
BOJMJI K YJIYUIIEHUIO COCTOSHUS Y TAIIMEHTOB C CHH-
JIPOMOM Pa3/Ipa’KeHHOro KuIieyHnKa ¢ 3anopamu [96].
Kwuteunbprii 11c6103, COPOBOKIAIONIUICS YCUIeHTEM
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MPOAYKIINE MeTaHa U,/ W YMEHbIIEeHHEM MPOLYKIIUK
JKIK, KIZKK n Meta6osuToB Tpumnrodana, MOXKeT
croco6¢TBOBaTh passutuio M3,

ITamozenemuueckoe ob6ocnogamnue

appexmuenocmu aaxmyanosvt

npu hynxuuonaavbHom sanope

Jleuennem n pOMUITAKTHKOI 3am0pa SIBJASIETCST 13-
MeHeHne o6pasa >KH3HU, BKJIOYamoliee (HU3NIeCKyIo
AKTUBHOCTb, KOPPEKINIO MUTAHUS ¢ yrnoTpebaeHneM
IPOIYKTOB, 6OTaThIX KjeTdaTkoil. llpnm HeaderTns-
HOCTH TIPOBOST MEINKAMEHTO3HYIO TEPAINIO C Ha3Ha-
YeHNEeM IHUIIEBbIX BOJIOKOH, a TakKKe CJIa0UTEIbHBIX
npernapatoB. Ocoboe TpeAouTeHe OTAAETCS OCMOTH-
YEeCKUM CJaOUTeJbHBIM TIperaparaM, Cpejd HUX Hau-
6oJiee M3yUYEHHBIM SIBJISIETCST JTAKTYI034.

JlakTyJs03a — 3TO CHHTETHYECKUI Iucaxapui, co-
CTOSIIIII U3 TATAKTO3bI 1 (PPYKTO3bI. JIaKTy1032 SIBJISI-
eTcs YHUKAJIBHBIM TIPENapaToM 3a CYeT pazHooOpasus
OKa3bIBaeMbIX 3(h(HEKTOB U pa3HOHAIPABIEHHOCTH WX
neiictus. JlakTyso3a MIMPOKO UCTIOTH3yeTCs TPH Jie-
yenun D3 u 3amopa, accOUMPOBAHHOTO C CHHIPO-
MOM Pa3[PaKECHHOTO KUIIEYHUKA, [TUBEPTUKYJISPHOI
6071e30b10, MyKoBuCIUg030M [97]. Tlomumo ocHOBHO-
ro cjaabutebHOTO a(pdeKTa JakTyaI03a TPUMEHSIETCS
IpU  TI€YeHOYHON 3HIedATONAaTHH, MOCKOJIBKY 00-
yCJIaBIMBaET yMeHbIleHne 06pa30BaHUS U BCACHIBA-
Hug ammuaka [98]. Taxkke mosBUINCH HCCIELOBAHNS,
B KOTOPBIX JIEMOHCTPUPYETCS T0JIb3a TPUMEHEHUS
JIAKTYJIO3BI TP XPOHMYECKOIT 6osesHn movek (3a cuer
CHUKEHUS] yPEMUYECKUX TOKCHMHOB) M CaXapHOM JIHa-
6ere [99, 100]. /lanubie 06 yBeaMueHN BCACHIBAHUS
KaJbIMS MPU MPUMEHEHWH JIAKTYJIO3bI 00YCIaBIIMBA-
10T ee 3HaueHue /IS MOBBIIIEHNUS] TIJIOTHOCTH KOCTHOMN
TKAHU B OCOOEHHOCTH CpEIH TAIMeHTOB JEeTCKOr0o
n noxkusoro Bozpactos [101].

[Ipu momnajaHum B NUIEBAPUTENbHbBIN TPAKT BCa-
ChIBaHUE JIAaKTYJIO3bI cocraBJisier MeHee 1 % OT BBe-
JIEHHOI /T03BI, TO3TOMY B TOJICTOW KHIITKE OCHOBHOW
00beM CIabUTENLHOTO Tperapara moaBepraercs dep-
MeHTaIuu KuiedHoir Mukpoéuoroit [101]. TIpu stom
MPOUCXOUT YCUJIEHIE OCMOTUYECKOTO 3deKTa ¢ 1o-
BBIIIEHNEM BHYTPUIIPOCBETHOTO Ta3000PA30BaHUS, W3-
MEHEHHEM KOHCHCTEHIIMU U KOJIMYECTBA KaJOBBIX Mace,
YTO YCUJHMBAET TMEPUCTAILTUKY KUIIEUYHWKA, BBI3bIBAS
cabuTebHbIN 3DGhEKT y TAIMEHTOB € 3alIOPOM.

[oxazarn mpe6uormiecknii s(PeKT TaKTyI03bI,
KOTOPBIif 3aBUCUT OT J03BI M OT TEJOCTOKEHHS Ta-
muenta. Huskme 10361 (2—5 © B CyTKM) yJIydIiaior
MHUKPOOHOTY KUIIEYHUKA, CTUMYJIUPYST POCT MOJIE3HO
Mukpodiopbl. B cpemreM mpebumoTHyeckas mpupoja
JIAKTYJI03bI ObLaa gokasana B go3e 10 r B cytku [101,
102]. TloaTBep:kaaercs yBeJUYeHUE TIPECTABJIECH-
Hoctu Bifidobacterium n Lactobacillus ¢ ysennde-
HueM BBIpaGoTKH mose3nbix MertaGoantos (KIKK),
O/JIHOBpPEeMeHHO mojasisisi Gakrepun popa Prevotella
u Ruminococcus, a Tak)Ke HEKOTOPbIe HATOreHHbIE
mrammbl [101, 103]. Hanpumep, mpueM HU3KHUX /103
JIAKTYJIO3BI  YJAYUIIAeT MHUKPOOUOTY TOJCTOH KHIII-
KU Yy MallleHTOB € XPOHUYECKNM 3a00JieBaHUEM Iie-
YeHU, BKJIOYAs IUPPOTUUECKYIO CTAAUIO, OJaarofaps

camkennio koamdectBa Clostridium difficile [101].
OtMedyeHO M3MeHeHNe MUKPOOMOMA TI0cJje TPUMEHEHUS
JIAKTYJIO3bI Y TIAIMEHTOB C Pa3HbIM WHIEKCOM MaCChl
Tesa. Y TAIMEeHTOB ¢ HOPMAaJIbHOW MM HEJOCTATOYHOMN
Maccoil Teja JiedeHrne JIAKTYJI0301 CIOCOOCTBYET POCTY
Bacteroides n Parabacteroides, 1ipu 5T0M yMeHbIIAeT-
€Sl POCT JAHHBIX MHUKPOOPTAHU3MOB Y TYYHBIX JIFOJIEI.
Y nanuenToB ¢ OKUpeHreM HaOTI0/IasIcss POCT GaKTepHii
Faecalibacterium spp. nu Dorea spp. B OT/induue OT Ia-
IIUEHTOB ¢ HOpMaJbHON Maccoit Teia [101]. B nemas-
HeMm HaOmogennu, sbmmosaHenHoM S.L. Collins et al.
(2018), o6napy:;keHo, 4TO AMCAXapU JAaKTyJ03a TaK-
JKe TIpeIoTBpAIIaeT IUcOM03 BJIATAIHINA, CIOCOOCTBYS
pocty Jsakrob6akTepuii [ 103].

[IpuMeHeHne JaKTYJIO3bI BMECTE € H3MEHEHUEeM
o6pasza Ku3Hu yJayuniaer TedeHne D3 U TOBbBIIIAET
KauecTBO JKU3HU MaIMeHToB. PexoMenjayemasi jo3a
JIAKTYJIO3Bl [IJIs1 JiedeHUsI 3aropa cocrapisieT 15—
45 MJ B CYTKHU, TOJJEPKUBAIONIAS 032 COCTABJISIET
15—30 M B cytku. IddeKT HACTyaeT B TeueHue He-
CKOJIBKUX JIHEl, OJTHAKO Tpu OTcyTcTBUU addeKTa pe-
KOMEH/IOBAaHO yBeJnmueHune /103bl npernapata [97].

Taknm o6pasoM, JakTy/a03a 006IaJaeT IIeHoTpoI-
HbiMu apdexramu, 4TO JesiaeT HazHayeHUe JAHHOTO
nperapara 3QdEKTUBHBIM 1 6e30MaCHBIM HE TOJDHKO
B KauecTBe JiedeHUsl 3aI0pa, HO U JJisI BOCCTAHOBIIE-
HUS MUKPOOGUMOMA TOJICTOW KWIIKHM U, KaK CJeJICTBUE,
npoUIAKTUKY  3a00JIEBAHMIT  PA3JTMYHBIX OPTAaHOB
U CHCTEM.

3akaoueHue

DYHKIMOHAJIbHDIN  3a10p  TIPEJCTaBJsIeT Cco6Oii
KJIaccuueckoe MyJabTudakropuaabHoe 3aboJieBaHue,
B 9THOJIOTUU KOTOPOTO HeGJIArONPUSTHBIE BIMSHUS
TeHOTUTIA COYETATCS C MHOXKECTBEHHBIMU TIPHOO-
pereHHbIMU  (pakTOpaMu pucka. OcCHOBHblE IIaTore-
HETUYeCKe MeXaHW3Mbl (DYHKIIMOHATIBHOTO 3a1opa,
CBg3aHHble ¢ HellporeHHol aucperyJsiueil, BKJIOYa-
10T HapymieHue (QYHKIIMU Ceporo M 6eoTo BelecTBa
TOJIOBHOIO MO3ra, a Tak’Ke IOBbIIIEHHEe TOHYyCa CUM-
MAaTHYEeCKONW HEPBHOH CHCTEMbl IPHU COIYTCTBYIOIIEM
YMEHDIIEHUN BJUSIHUNA XOJMHEPIUYeCKUX HEePBOB,
MHHEPBUPYIONNX TOJCTYI0 KUIIKY. KioyeBas poJib
B pasBuTUM (PYHKIIMOHAJIBHOIO 3all0pa IPUHAIEIKUT
YMEHDIIIEHUIO TTyJia WHTEPCTUIIHATHHBIX KJIETOK, UTpa-
IOIUX POJIb KUIIEYHOTO BoguTe sl puTMa. VsMenenus
B 9HTEPATbHON HEPBHOW CHUCTeMe CBS3aHBI C OTHOCHU-
TEeJIbHDBIM IPEBLIIICHUEM BKJIa/la TOPMO3HBIX BJMSHUI
(AT®, NO, H,S) u yMeHbuIeHHEM aKTHBHOCTH Heii-
POHOB, CTUMYJIUPYIOIMX KUIIEYHYI0 MOTOPHKY (are-
TaxomH, cyberanius P, ceporonun). V3meHeHwust
COCTaBa KUIIEYHON MUKPOOUOTBI TAKKe MOTYT CHOCO6-
CTBOBATb BO3HUKHOBEHMIO (DYHKIIMOHATIBHOTO 3a1opa,
YTO CBSI3AHO C HapyIIeHHeM MpoduIs MeTaboJHUTOB,
MPOJYIUPYEMBIX KHIIeYHbIMU Oakrepusimu. boiee
[IOJIHOE IIOHMMaHUe MOJIEKYJ/ISPHbIX MEXaHU3MOB pa3-
BUTHS (DYHKIIMOHATBHOTO 3a10pa MOXKET MOCTY>KHUTD
OCHOBOH /I/1s1 110SIBJIEHUSI HOBBIX 2(P(EKTUBHBIX METO-
JIOB JICUEHWS 3TON PaCIpOCTPAHEHHON MATOJOTHH.
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Pathogenesis of Disorders of the Motor Function
of the Large Intestine in Functional Constipation

Michael M. Galagudza'?, Yury P. Uspenskiy?3*, Yulia A. Fominykh?3 Dmitry Yu. Butko?

" Almazov National Medical Research Centre, Saint Petersburg, Russian Federation
? Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russian Federation
3 Saint Petersburg State Pediatric Medical University, Saint Petersburg, Russian Federation

Aim: to analyze the scientific literature on the role of various factors in the mechanisms of development of functional
constipation and to summarize the current data on its leading pathogenetic mechanisms.

Key points. Constipation occurs in 15 % of the adult population in the world and leads to a significant decrease
in the quality of life, and in combination with some other symptoms may indicate the presence of an organic pathol-
ogy of the gastrointestinal tract. The pathogenetic basis of functional constipation (FC) with slow intestinal transit
is a decrease in colonic motor function, which is confirmed by the results of high-resolution manometry. FC is char-
acterized by disturbances in such motor patterns of the colon as low and high amplitude propagating contractions,
segmental non-propagating contractions, and general increases in pressure. The main FC mechanisms associated
with neurogenic dysregulation include impaired function of the gray and white matter of the brain, as well as an in-
crease in the tone of the sympathetic nervous system with a concomitant decrease in the influence of cholinergic
nerves innervating the large intestine. A key role in the FC development belongs to a decrease in the pool of intersti-
tial cells, which play the role of an intestinal pacemaker, due to slowing of their self-renewal. FC-associated changes
in the enteric nervous system include a relative excess of the contribution of inhibitory influences and a decrease in
the activity of cholinergic and serotonergic neurons that stimulate intestinal motility. A certain role in the occurrence
of reduced motor function of the colon may have an imbalance in the production of intestinal hormones synthesized
by enteroendocrine cells, namely, a deficiency of motility stimulants, which include motilin, gastrin, ghrelin and cho-
lecystokinin, as well as a relative excess of hormones that suppress motility (somatostatin and vasoactive intesti-
nal polypeptide). Changes in the composition of the intestinal microbiota can also contribute to the FC occurrence,
which is associated with a dysfunction of the metabolite profile produced by intestinal bacteria.

Conclusions. Functional constipation is a classic multifactorial disease, in the etiology of which the adverse effects
of the genotype are combined with multiple acquired risk factors. A more complete understanding of the molecular
mechanisms of the FC development can serve as the basis for the emergence of new effective treatments for this
common pathology.

Keywords: colonic motor function, functional constipation, slow transit constipation, high amplitude propagating
contractions, intestinal hormones, enteric nervous system, intestinal microbiota
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MaToreHe3 HapyLwleHN MOTOPHON PYHKLUN TOJICTON KMLLKU
npy GyHKUMOHANbHOM 3anope

M.M. lanarygga'?, O.M1. YcneHckunii>®*, 10.A. domuHbIx?2, .10, Bytko®

T PIrbY «HaumoHanbHbI MeanLMHCKUI MCCea0BaTeIbCkuii LLeHTP M. B.A. Anma3oBa» MuHUCTEPCTBA 34paBO0OXPaHEHUS
Poccuiickoii ®enepaummn, CaHkT-leTepbypr, Poccuiickas denepaums

2dre0y BO «[NepBbivi CaHKT-eTepbyprckuii rocyaapCTBeHHbI MeANLIMHCKUEI YHUBepCUTeT uM. akagemuvka W.M1. MasaoBa»
MunucTepcTBa 3apaBooxpaHeHusi Poccurickori @enepaumm, CaHkT-lNeTepbypr, Poccurickas @enepaums

3 rb0Y BO «CaHkT-lNeTepbyprckunii rocyaapCTBEHHbIV NeamaTpuyeckmii MeanLMHCKUI YHUBEPCUTET»
MununcTepcTBa 3apaBooxpaHeHusi Poccurickori @enepaumm, CaHkT-lNeTepbypr, Poccurickas @enepaums

Lienb 0630pa: npeactaBnTb COBPEMEHHbIE AaHHbIE O BeAyLLMX 3BEHbAX naToreHesa dyHKLMOHaNbHOro 3anopa.

OCHOBHbIE NosioXeHus. 3anop BctTpevaeTcs y 15 % B3POC/IOro HaceneHust B MMpe 1 NpuBOAUT K 3HAYNUMOMY CHU-
XKEHWIO Ka4eCcTBa XMN3HW, a B COYETAHUN C HEKOTOPLIMU APYrMU CUMMNTOMaMUN MOXET CBUAETEIbCTBOBAaTbL O Ha/M-
41U OPraHMYecKOoW NaToIOrMN Xenyao4HO-KULLEYHOro TpakTa. MaTtoreHeTMyecKkoli 0CHOBOM MYHKLMOHANBHOIO 3a-
nopa (P3) c MeayIeHHbIM KULLIEYHbIM TPAH3UTOM SIBJIIETCS CHUXXEHNE MOTOPHOMN DYHKLIMM TONCTOM KULLIKWU, KOTOPOE
NnoATBepXaaeTcs pesynsratamMmy MaHOMETPUN BbICOKOT0 pasdpelueHnsi. @3 xapakTepusyeTcst HapyLIEHUSIMUN Taknux
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MOTOPHbIX NATTEPHOB TOJICTON KULLKN, KakK HU3KO- 1 BbICOKOAMIMINTYOHbIE NMPOMNYbCUBHBIE COKPALLIEHWNS!, CErMeH-
TapHble HeNpPOonyJibCUBHbIE COKPaLLLEHNS 1 0bLLee NoBbilleHne faBneHns. OCHOBHble MexaHn3Mbl 3, cBA3aHHbIE
C HEpPOreHHoW Ancperynauuen, BKIoYaloT HapylleHe GyHKLUM Ceporo 1 6enoro BeLecTsa rojloBHOro Mo3ara,
a TakxXe MNOBbILIEHE TOHYCa CUMMNATUYEeCKON HEPBHOW CUCTEMbI MPY COMYTCTBYIOWEM YMEHbLUEHUN BAUSHUIA XO-
JINHEPIrNYECKNX HEPBOB, NHHEPBUPYIOLLIMX TONCTYIO KULLKY. 3Ha4YnMas posb B pa3sutum M3 npuHagnexuT yMeHb-
LIEHMIO MyNa MHTEPCTULMATBHBIX KIIETOK, UFPaoLLMX POSb KALLIEYHOrO BOAUTENSA pUTMa, BC/IEACTBME HapyLUEHUSs
npouecca nx camoobHosneHus. ConytcTeyowme M3 N3MeHeHNs1 B SHTepasibHOM HEPBHOW CUCTEME BKJIOYalOT
OTHOCUTE/IbHOE MPEBbILLEHNE BKIaaa TOPMO3HbIX BANSHUA N YMEHbLUEHNE aKTUBHOCTU XOJMHAPIMYECKUX U Cepo-
TOHMH3PIMYECKUX HEMPOHOB, CTUMYJIMPYIOLLIMX KULLEYHYI0 MOTOpUKY. OnpeaeneHHoe 3Ha4yeHne B BO3HUKHOBEHNN
CHUXEHHOW MOTOPHOM DYHKLMN TONCTOM KALLIKM MOXET MMETb AnchanaHc BbIpaboTKN KMLLEYHbIX FOPMOHOB, CUHTE-
31PYEMbIX BHTEPOSHAOKPUHHBLIMM KJIETKAMU, @ UMEHHO, AebULNT CTUMYISTOPOB MOTOPUKM, K KOTOPbIM OTHOCSATCS
MOTWJIVH, FaCTPUH, FPENIH U XONELMCTOKUHWNH, a8 TaKKe OTHOCUTESbHbI M30ObITOK FTOPMOHOB, NOAABMSIOLLMX MOTO-
pUKy (COMaTOCTaTVH U Ba30aKTUBHbIN NMHTECTUHANbHbLIA nonnnenTua). I3ameHeHus cocTaBa KMLEeYHONn MUKPOOUO-
Thl TaK)Xe MOFyT CMOCOBCTBOBATb BO3HMKHOBEHUIO D3, 4TO CBSA3AHO C HapyLleHneM npodunsa MetTabonmToB, Npo-
OYLMPYEMBbIX KALLEYHBIMWN BakTepUaMu.

3aknuyeHue. O3 npencraBnseT cobor knaccuyeckoe MynbTudakTopuanbHoe 3aboneBaHne, B 9TMONOTMN KOTO-
poro He6NaronpUATHbIE BAVSHUS FTEHOTUMA COYETAOTCS C MHOXECTBEHHbIMU NPUOBPETEHHBIMU hakTopamu pucka.
Bonee nosHoe nNoHMMaHne MOJIEKYNISIPHBIX MEXaHM3MOB pa3BuTUs M3 MOXET MNOCNYXUTb OCHOBOW [J151 MOSIB/IEHUS
HOBbIX 3 DEKTUBHBIX METOA0B JIEYEHMS 3TOrO PACNPOCTPAHEHHOr 0 3aboieBaHus.

KnioueBble cnoBa: MoTopHas GYHKLMA TONCTOM KULLKK, PYHKLMOHASbHbIM 3anop, 3anop ¢ MeaseHHbIM TpaH3u-
TOM, BbICOKOAMMJIUTYAHbIE MPOMY/IbCUBHbLIE COKPALLEHMS, KMLLIEYHbIE FOPMOHbI, dHTEepasibHas HepBHas CUCTEMA,
KuLleYHas MukpobuoTa

KoHdNAMKT nHTepecoB: aBTOpbI 3aABAAIOT 06 OTCYTCTBMU KOHMANKTA MHTEPECOB; paboTa BbIMNOJHEHA B pamKax
rocynapctBeHHoro 3agaHusa Ne 122041400266-8 «Ponb xenesa B nporpeccum n MmetactadampoBaHUmM 3KCMepuMeH-
TaslbHbIX OMYXOJe».

Ansa untupoBaHus: lanaryn3a M.M., YcneHckuin tO.11., domuHbix KO.A., Bytko [.10. MaToreHesa HapyLeHuii MOTOPHOMN dYHK-
LMW TONCTON KUK NPY GYHKUMOHANBHOM 3anope. POCCUIACKMIA XXypHan raCTpO3HTEPOIOrm, renatonorum, KononpoKToNornm.
2024;34(3):24-37. https://doi.org/10.22416/1382-4376-2024-34-3-24-37

patients with delayed transit have normal fasting
colonic motility and a normal response to food
intake and bisacodyl. Nevertheless, according to
classical ideas, a decrease in colonic motility is
the main link in the pathogenesis of delayed tran-
sit constipation [8]. Decreased secretory function,
manifested by decreased mucus production by gob-
let cells and mucus glands, and decreased secre-
tion of anions and water by colonocytes, may be
of some, albeit secondary, importance [9]. Under
both physiologic and pathologic conditions, colon-
ic motility is influenced by many different inter-
nal and external factors. These include neurogenic

Introduction

The prevalence of constipation in the adult
population in most countries of the world is es-
timated at 15 % [1], but in people over 60 years
of age it has increased to 33 % [2]. At the same
time, constipation cannot be considered a mani-
festation of normal aging [3]. According to epide-
miological studies, constipation is the fifth most
common symptom of gastrointestinal dysfunction
[4]. Constipation results in significant economic
losses. In the United States alone, approximately
$800 million is spent annually on laxatives [5].

Much more is spent on complex diagnostic tests,
hospitalization and surgical treatment. The classi-
fication of constipation according to its etiology
includes two variants — primary and secondary.
The most common is primary or functional con-
stipation (FC), in which there is no organic dis-
ease of the gastrointestinal tract or other systems
that could lead to constipation [6]. Traditionally,
all cases of FC are classified into three groups:
constipation with normal intestinal transit, de-
layed transit, and pelvic floor dysfunction [1].
Classification of FC by intestinal transit time is
generally very tentative, since at least 40 % of
patients with normal transit actually have colonic
motor dysfunction [7]. On the other hand, some

influences, largely related to the function of the
central nervous system, as well as those mediated
by the stimulatory action of the parasympathetic
nervous system and the inhibitory influence of the
sympathetic nervous system [10]. Very important
is the enteric nervous system (ENS), which is a
set of neurons and glial cells whose cell bodies are
located directly in the intestinal wall. However,
it should be noted that the completely denervated
intestine retains motor activity due to a myogenic
response [11]. Motility is stimulated by bile ac-
ids and many intestinal and extra-intestinal hor-
mones [9]. Metabolites of the intestinal microbi-
ota, whose relationships with the host organism
are considered in the context of the concept of the
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“microbiota — gut — brain” axis, are also import-
ant in the regulation of colonic motor function
[12]. Motility disorders can be associated with
changes in the composition of the diet in the form
of a relative deficit of non-digestible fiber in it
and with the use of various drugs. This review
analyzes the scientific literature on the role of var-
ious factors in the mechanisms of FC development.

Patterns of colonic motor activity

and its impairment in FC

The first translational Consensus on terminol-
ogy and definitions in the field of colonic motor
function [13], according to which seven colorec-
tal motor patterns are currently distinguished in
humans (Table), played an important role in har-
monizing general ideas about the types of colonic
motor activity. It is useful to identify four motor
patterns that, according to data from clinical stud-
ies, are characterized by significant changes in FC.
These include 1) one-step pressure increases [14];
2) segmental non-propulsive contractions, which
do not increase in FC after ingestion [15]; 3) low
amplitude propagating contractions (LAPCs),
which have been shown to decrease in intensity or
frequency in some studies [16]; 4) high amplitude
propagating contractions (HAPCs), which have
been shown to decrease in intensity or frequen-
cy in FC in the vast majority of studies [8, 17].
HAPCs occur spontaneously or under the influ-
ence of intestinal distention and chemical agents
in the cecum and extend into the descending colon,
sigmoid colon and rectum (approximately 5 % of
cases). They are accompanied by the transit of in-
testinal contents over a considerable distance and
are associated with relaxation of the internal anal
sphincter, and precede defecation. Assessment of
HAPC frequency and amplitude by high-resolu-
tion manometry can be used to diagnose various
disorders of colonic motility, as there is evidence
of increased HAPC frequency in irritable bowel
syndrome (IBS) with diarrhea [19]. Recent studies
using high-resolution manometry have attempted
to further subdivide delayed transit constipation
into subtypes using criteria such as the presence
of spontaneous and neostigmine-induced HAPCs,
the presence of LAPCs, and a preserved motility
response to awakening and feeding [20]. The au-
thors identified four subtypes of delayed transit
constipation, with the most common third sub-
type characterized by the absence of HAPCs, pres-
ervation of LAPCs, and decreased motor response
to waking and food intake. The rarest and most
severe variant of delayed transit constipation, oc-
curring in 5 % of cases, develops in the complete
absence of HAPCs and LAPCs, including in re-
sponse to waking and feeding.

Three groups of methods are currently used in
clinical and research practice to assess colonic mo-
tor function in humans:

1. Methods of assessing colonic motor function
by intestinal transit time include: scintigraphic
assessment of intestinal transit time, in which
transit is assessed by the dynamics of brightness
of indium-labeled carbon particles immersed in a
polymer capsule [21]; use of dynamic observation
of the passage of orally administered radiopaque
contrast markers [22]; use of the SmartPill tele-
metric capsule, which contains autonomous pres-
sure, temperature, and pH sensors [23]. The pas-
sage of the capsule through the gastrointestinal
tract allows real-time or retrospective evaluation
of not only intestinal transit time, but also ele-
ments of motor and secretory function.

2. Methods of assessing colonic motor function
by intraluminal pressure are the most common and
informative and include high-resolution manome-
try and barostat application. The technique of co-
lonic manometry has undergone significant techni-
cal improvements in recent years due to the closer
placement of fiber optic pressure sensors on the
catheter (the distance between adjacent sensors is
10 mm) [17]. Modern high-resolution manometry
allows evaluation of a number of characteristics of
the propagating wave of colonic contraction, in-
cluding amplitude, velocity, direction, and area of
propagation from the point of origin to the point
of attenuation. Manometry is complemented by
the barostat technique, which is a hollow poly-
ethylene balloon in which a constant pressure is
maintained, and the volume of fluid or air is var-
ied according to the severity of intestinal contrac-
tile activity [24]. Unlike manometry, the barostat
allows measurement of the volume — pressure re-
lationship and recording of basal intestinal tone
and wall relaxation but does not allow assessment
of the spatial character of contraction wave prop-
agation [25].

3. Visualization methods to assess the colonic
motor function, among which magnetic resonance
imaging (MRI) has dominated until recently. MRI
is particularly important for the diagnosis of def-
ecation disorders, as there are characteristic signs
of paradoxical contraction of the anus muscles
and absence of rectal contraction [26]. Currently,
MRI is also used to assess the axial movement
of colonic contents, the volume of the contents,
and the velocity of its transit [27]. Although the
duration of a dynamic MRI acquisition can theo-
retically be unlimited, in practice it is limited to a
rather short time interval (5—30 min) due to both
economic considerations and patient discomfort.
For these reasons, MRI can only be considered
as an adjunct method to assess colonic motility,

26
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but not as an alternative to high-resolution ma-
nometry. In 2023, the first attempt was made to
use abdominal ultrasound (AUS) to assess colon-
ic motility in healthy volunteers [28]. AUS al-
lows the acquisition of 4—5 cm of colon length,
i.e. 2—4 haustra are analyzed. Software identifies
the edges of the haustra and measures the change
in distance between them. Using this approach,
segmental non-propulsive contractions with a
frequency of 2—6 cycles per minute have been
characterized. Rarer phenomena associated with
spontaneous motor activity are not visualized by
AUS. The advantages of AUS for the assessment
of motility include non-invasiveness, no need for
sedation, and cost-effectiveness.

Thus, improvements in technology have provid-
ed researchers with a wide arsenal of instrumental
methods that allow reliable verification of colonic
motor dysfunction in FC. Among these methods,
high-resolution manometry is the leader in terms
of “diagnostic value/economic costs” ratio. The
most urgent task for the coming years is the stan-
dardization of measurements and the development
of universal recommendations for the interpreta-
tion of their results, which should provide basis
for multicenter studies.

Mechanisms of intestinal motility
disorders in FC

The decrease in the frequency of occurrence, as
well as the decrease in the amplitude of propulsive
contractions of the muscular layer of the colonic
wall, which is the basis of the development of con-
stipation with delayed transit, can be caused by
various mechanisms. Reduction of motor function
can be mediated by dysfunction of higher integra-
tive circuits of the central nervous system, sym-
pathovagal imbalance and morphofunctional dis-
orders of the ENS. No less important are changes
in the level of production or receptor signaling of
hormones that affect the contractile colonic func-
tion. Changes in the composition of the intestinal
microbiota associated with individual genotype,
sex, age, and various modifiable factors also have
an indirect effect on colonic motility. The main
pathogenetic factors involved in the development
of colonic hypokinesia are discussed below.

Central and autonomic regulation disorders

The neurogenic regulation of the colonic motor
function is based on a hierarchical principle, ac-
cording to which the highest coordination is per-
formed by the cerebral cortex and subcortical nu-
clei, and the central and peripheral structures of
the autonomic nervous system, as well as the ENS,
act as subordinate parts of regulation, although
endowed with considerable autonomy. Disorders
at any of these levels can contribute to a decrease

in the normal colonic motor activity and, conse-
quently, to the occurrence of FC. The tremendous
advances in neuroimaging techniques in recent
years have provided unique opportunities to de-
tect structural and functional brain changes in
patients with FC [29]. For example, resting-state
functional MRI has allowed us to associate the
presence of FC with disorders in the function of
parts of the brain responsible for emotional per-
ception, namely the anterior insula, orbitofrontal
cortex, dorsal anterior cingulate cortex, and hip-
pocampus [30]. The work of L. Liu et al. using
resting-state functional MRI in combination with
graph theory showed that patients with FC are
characterized by a decrease in functional connec-
tivity of the brain, mainly between the thalamus,
rostral anterior cingulate cortex, and supplemen-
tary motor area [31]. These dysfunctions are ac-
companied by subtle morphological changes in
certain parts of the brain that may be associated
with differences in white matter microstructure
[32]. In particular, high-resolution MRI revealed
morphometric differences from controls in areas
of the brain responsible for emotion processing,
error detection mechanisms, and control of mo-
tor function in FC patients [33]. A recent study
using voxel-based morphometry and MR tractog-
raphy showed that there is a significant change
in brain gray matter volume in areas such as the
anterior cingulate cortex, left insula, and right
middle frontal gyrus [34]. Using functional MRI,
graph theory, and functional connectivity analy-
sis, X. Yu et al. (2023) identified disorders in the
visual and somatosensory neural networks of the
brain, as well as the passive mode neural network
of the brain in patients with FC [35]. It is obvious
that an in-depth analysis of the neurophysiologi-
cal dysfunctions that occur in FC may become the
basis for the development of personalized treat-
ment schemes in the future.

Direct innervation of the colon is carried out
by branches of the vagus nerve, as well as the
lumbar internal and pelvic nerves. The “exter-
nal” colonic innervation, which is different from
the “internal” ENS, is carried out by the pre- and
postganglionic fibers of the autonomic nervous
system, which are part of the above-mentioned
mixed nerves. Classical physiological experiments
have shown that the influences of the sympathetic
and parasympathetic nervous systems on colon-
ic motor function are antagonistic, which is also
true for most other visceral functions [36]. The
central part of the sympathetic nervous system
is represented by neurons of hypothalamic nuclei
located along the lamina terminalis (subfornical
organ, median preoptic nucleus, vascular organ
of the lamina terminalis). Neurons of the above
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structures form connections with the paraventric-
ular nucleus, which integrates information from
these and other sources and influences pregangli-
onic neurons of the lateral intermediate nucleus
of the spinal cord both directly and through the
rostral ventrolateral medulla [37]. The axons of
neurons of the lateral intermediate nucleus of the
spinal cord transiently pass through the ganglia
of the lumbar portion of the sympathetic chain
and further enter the lumbar innominate nerve
[38]. These fibers switch to postganglionic fibers
in the 2nd order ganglia, which are part of the
superior and inferior mesenteric nerve plexuses.
Transection of sympathetic nerves innervating the
colon, as well as pharmacological blockade of al-
pha-adrenergic receptors, results in increased mo-
tor function [39]. In contrast, stimulation of pre-
and postganglionic sympathetic fibers suppresses
spontaneous colonic contractions [40].

The anatomical organization of the parasympa-
thetic innervation of the colon includes a central
part represented by neurons located in the dorsal
motor nucleus of the vagus nerve (in the medulla
oblongata) and in the sacral portion of the spinal
cord [41]. Preganglionic parasympathetic fibers
pass within the vagus and pelvic nerves and reach
the cell bodies of cholinergic neurons that are
part of the ENS. Transmission at these junctions
is mediated by H-cholinoreceptors and inhibited
by ganglion blockers. Experimentally, bilateral
transection of the pelvic nerve leads to a decrease
in colonic tone and a decrease in its spontaneous
motor activity. Thus, in this case, there is a com-
plete absence of HAPCs and bolus defecation in
dogs, which is replaced by the defecation of in-
dividual small fecal lumps [42]. Bilateral pelvic
nerve transection in rats is associated with an
increase in intestinal transit time for the first 3
days, followed by partial recovery, which may be
explained by a compensatory increase in the ex-
pression of transient receptor potential ankyrin 1
(TRPA1) [43] and serotonin 5-HT, receptors [44]
in the intestinal mucosa. Clinically, pelvic nerve
branch injury may occur after pelvic surgery, es-
pecially hysterectomy, and after complicated la-
bor. There is convincing evidence that in some
cases severe constipation is associated with im-
paired parasympathetic colon innervation [45, 46].
Electrical stimulation of the pelvic nerve in cats is
associated with a marked increase in propagating
peristalsis with evacuation of the colonic contents
[47]. It is important to note that the prokinet-
ic effect of stimulation of parasympathetic fibers
within the pelvic nerve is significantly reduced by
simultaneous stimulation of the lumbar innomi-
nate nerve [48]. These data suggest that sympa-
thetic nerves exert an inhibitory effect on colonic

motility by suppressing tonic excitatory parasym-
pathetic activity.

Thus, the “external” colonic innervation is pro-
vided by three main sources: branches of the va-
gus nerve, internal and pelvic nerves, and each of
these pathways provides both the transmission of
afferent information to the CNS and carries effer-
ent fibers of the autonomic nervous system [49].

Role of the ENS and interstitial cells

The ENS is represented by neurons and glial
cells grouped in intramural ganglia forming two
main nerve plexuses, as well as nerve conduits
connecting them [50]. The ENS provides a local
level of neurogenic regulation of various colon-
ic physiological functions, including secretion of
mucus, water and electrolytes, contractile activ-
ity of smooth muscle cells of the intestinal wall,
vascular tone and immune defense. In this case,
the intermuscular plexus (Auerbach’s plexus)
controls the colonic motor function to a greater
extent, while the submucosal plexus (Meissner’s
plexus) is responsible for controlling secretion,
water absorption, and regulation of vascular tone.
Since the ENS contains approximately 200 million
neurons and 3—5 times as many glial cells, some
authors figuratively refer to the ENS as the “in-
testinal brain” [51]. Despite a significant degree
of functional autonomy, the ENS is under the
external modulating influence of the autonomic
nervous system. All the neurons that make up the
ENS can be classified according to their functional
specialization as afferent (sensory), interneurons,
and motor (efferent) neurons. The most important
physiological stimulus for activation of afferent
neurons of the ENS is stretching of the colonic
wall, which indicates the presence of mechanore-
ceptor signaling in them [52]. In addition to the
neurons themselves, interstitial cells, which act
as intestinal pacemakers and depolarize under the
action of incoming calcium currents as a result
of membrane stretching or chemical stimulation,
are of key importance for adequate regulation of
colonic motility [53, 54]. In recent years, two
distinct subpopulations of interstitial cells have
been described: interstitial cells of Cajal and cells
expressing platelet-derived growth factor recep-
tor A [55]. Interstitial cells form several plexuses,
mainly in the submucosal and intermuscular layers
of the intestinal wall and establish gap junctions
and electrical contacts with smooth muscle cells,
which, under threshold excitation, ensure the for-
mation and propagation of the propulsive wave
[56]. A decrease in the number of ENS neurons
and interstitial cells in the intestinal wall is one
of the most common morphological findings in FC.
The first morphometric data on the decrease of
interstitial cell density in the intestine of patients
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with FC were obtained by C.L. He et al. (2000) [57].
It is known that the number of interstitial cells
decreases with age, which may explain the signif-
icant increase in the prevalence of FC in the old-
er age group [58]. The results obtained in recent
years shed light on the possible mechanisms of the
reduction of the interstitial cell pool in FC. It is
possible that the leading factor is a disturbance in
cell population dynamics with a predominance of
programmed interstitial cell death by autophagy
over self-renewal processes [59]. MicroRNA-222
and microRNA-129-3p act as epigenetic regulators
of interstitial cell autophagy [59, 60].

The influence of efferent neurons of the ENS
on colonic motor function is mediated by the type
of neurotransmitter synthesized in each type of
neuron. As in the case of hormonal regulation of
motility, the neurogenic effects of the ENS are
based on an antagonistic principle. The major mo-
tility-stimulating neurotransmitters are serotonin,
acetylcholine, and substance P, and the major in-
hibitory neurotransmitters are ATP, nitric oxide,
and hydrogen sulfide (Fig.). Although there are
serotoninergic neurons in the colon, the major
amount of serotonin is not produced in the ENS
but in the enterochromaffin cells, a type of en-
teroendocrine cells. On the other hand, serotonin
secreted by enterochromaffin cells under the influ-
ence of various stimuli acts in a paracrine manner
on the receptors of primary sensory cholinergic
neurons of the ENS, leading to an increase in
peristalsis [61]. Tt has been shown that ENS sen-
sory neurons express >-HT,,, 5-HT,, 5-HT,, and
5-HT, serotonin receptors, the activation of which
is accompanied by neuronal depolarization, trans-
mission of impulses to interneurons and then to
motoneurons, and culminates in the appearance of
a wave of peristalsis [62]. Acetylcholine is a neu-
rotransmitter of pre- and postganglionic neurons
of the parasympathetic nervous system, as well as
a large population of interneurons and motor neu-
rons of the ENS. Interaction of acetylcholine with
muscarinic cholinergic receptors on smooth muscle
cells results in their depolarization and stimula-
tion of contraction. Although no impairment of
cholinergic neurotransmission in the circular lay-
er of the colonic musculature was found in chil-
dren with delayed intestinal transit, there was
an impaired responsiveness to tachykinins, which
are co-transmitters in the terminals of ENS mo-
toneurons [63]. In rats, stimulation of the sacral
nerve was associated with attenuation of lopera-
mide-induced constipation symptoms by enhanc-
ing cholinergic influences on the smooth muscle
layer [64]. Substance P belongs to the neuropep-
tide family and is expressed by ENS neurons [65].
Substance P has been shown to activate interstitial

cells via the NK1 receptor, which has a potent
stimulatory effect on intestinal contractile func-
tion [66]. A number of studies have shown that in
pediatric patients with inert colon, there is a de-
crease in the density of nerve terminals expressing
substance P [67, 68]. Under physiological condi-
tions, suppression of colonic motility is mediated
by VIP-ergic and purinergic neurons, as well as by
neurons that synthesize gaseous transmitters such
as nitric oxide and hydrogen sulfide. For example,
hydrogen sulfide inhibits the pacemaker activity
of interstitial cells by reducing the inward calci-
um current [69] and by antagonizing cholinergic
and tachykinin neurogenic stimuli [70].

A significant number of primary afferent neu-
rons of the ENS express calcitonin gene-related
peptide (CGRP). In early experimental studies,
CGRP was shown to suppress peristalsis and in-
testinal reflexes [71]. Later, however, there was
compelling evidence that CGRP-mediated sig-
naling is important for normal peristalsis and its
stimulation after a meal. In addition, migraine
patients treated with CGRP receptor antagonists
and antibodies against CGRP often have second-
ary constipation [72].

Thus, the ENS is an integral part and a kind of
executive link of the complex system of neurogen-
ic regulation of colonic motility. ENS functions in
close interaction with other regulatory cell types
of the intestinal wall: interstitial cells, mast cells,
as well as enteroendocrine and immune cells of
the mucosa. The imbalance between prokinetic
and inhibitory effects of the ENS in favor of the
latter plays an important role in the pathogene-
sis of FC. The diversity of ENS neurotransmitters
and corresponding receptors provides a good basis
for the development of new drugs for the treat-
ment of FC.

The role of intestinal hormones

The intestinal mucosa contains 10 subtypes of
enteroendocrine cells that are chemosensitive, have
a specific distribution pattern, and secrete various
intestinal hormones into the blood, some of which
affect the motility of the small and large intestine
[73]. Motility stimulators include motilin, gastrin,
ghrelin, and cholecystokinin. Motilin is secreted
by M-cells in the small intestine, acts on a specif-
ic G-protein coupled receptor on smooth muscle
cells of the gastrointestinal wall, and stimulates
peristalsis [74, 75]. Tt is known that children with
FC have significantly lower plasma levels of mo-
tilin compared to healthy children, although the
occurrence of genetic polymorphisms that may
determine the level of hormone production does
not differ between the two groups [76]. Gastrin,
produced by G-cells in the antrum of the stomach,
also stimulates peristalsis, but mainly in the small
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Motility stimulators ~— Motility inhibitors
Neurotransmitters: Hormones: Neurotransmitters: Hormones:
« Acetylcholine « Motilin » Adenosine triphosphate * Somatostatin
« Substance P « Gastrin » Nitric oxide (NO) «Vasoactive
« Serotonin «Ghrelin » Hydrogen sulfide (H,S) intestinal
* Melatonin ot polypeptide
(low doses) * Melatonin
+ Cholecystokinin (high doses)

-

Figure. Imbalance of neurohumoral regulatory molecules as the basis for the pathogenesis of functional constipation.
The pathogenesis of functional constipation can be associated with either a deficiency of stimulants or an excess of

inhibitors, or, most often, a combination of these changes

Pucynox. Z[I/ICéaJ'IaHC HeﬁpOI‘yMOpaJ’IbeIX PETYJIATOPHBIX MOJIEKYJI KaK OCHOBA ITaTOr€HE3a (i)yHKIlI/IOHaJIbHOI‘O 3alto-
pa. [TaTorenes (i)yHKIlI/IOHaJIbHOI‘O 3aropa MoXKeT ObITH CBsI3aH JINOO C lIe(I)I/IHI/ITOM CTUMYJIATOPOB, 60 ¢ N36bITKOM
I/IHl'I/I61/ITOpOB, .I'II/160, qalie Bcero, ¢ coyetTaHmueM a9Tux n3MeHeHu

intestine [77]. Ghrelin, which is also produced in
the stomach, plays an important role in the stim-
ulation of intestinal motility. The mechanism of
prokinetic action of ghrelin is related to activa-
tion of receptors on neurons of the lateral interme-
diate nucleus of the spinal cord in its lumbosacral
region, which activates ENS neurons and causes
propagating peristalsis [78]. Pharmacological ac-
tivation of central ghrelin receptors improves the
clinical course of constipation in Parkinson’s dis-
ease and spinal cord injury [78]. Children with
FC have lower blood levels of ghrelin, and a
strong inverse correlation has been found between
ghrelin concentration and intestinal transit time
[79]. Cholecystokinin is produced by I-cells in
the duodenum and jejunum. Most studies have
shown that cholecystokinin stimulates intestinal
motility via the response regulator SSK1, al-
though the prokinetic effect of cholecystokinin is
partially mediated by the peptide YY [80]. The
effects of intestinal hormones that stimulate mo-
tility are normally counterbalanced by the effects
of peristaltic inhibitors, which include somatosta-
tin and vasoactive intestinal polypeptide (VIP).
Somatostatin is secreted by D-cells in the stomach,
pancreas and small intestine and further inhibits
secretion and motility in the small and large intes-
tine [81]. Data on blood somatostatin levels in pa-
tients with FC are currently lacking. The second
most important hormonal inhibitor of intestinal
motility is VIP, which is produced in the intes-
tine, pancreas and brain. The effect of VIP on

smooth muscle cells of the gastrointestinal wall
is NO-dependent and is mediated by an increase
in cytoplasmic cyclic guanosine monophosphate
levels [82]. Tt has been repeatedly noted that the
VIP levels in the colonic wall is reduced in chron-
ic constipation [68, 83, 84], which may have an
important pathogenetic significance. It should be
emphasized that the attribution of some of the
above-mentioned substances only to intestinal
hormones is rather conditional, since, for example,
VIP is both a hormone and a neurotransmitter.
Although melatonin is not an intestinal hormone,
there is evidence for its effect on colonic motil-
ity. Low doses of melatonin have a stimulating
effect on motility, while higher doses inhibit it
[85]. Thus, all hormones that affect gastrointes-
tinal motility can be divided into stimulators and
suppressors. Increased production of suppressors
and/or deficiency of stimulators may play an im-
portant role in the mechanism of GI motility de-
velopment.

Disorders of the intestinal microbiota

In recent years, due to the decreasing cost of
sequencing methods, studies describing the com-
position of the intestinal microbiota in patients
with FC compared to healthy individuals have
begun to appear [86, 87]. Despite some discrep-
ancies in the results of individual studies, in
general, changes in the composition of the in-
testinal microbiota in FC are characterized by
a decrease in the number of beneficial bacteria
(e.g., Lactobacilli and Bifidobacteria) with a
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simultaneous decrease in total biodiversity and an
increase in the representation of pathobionts [88].
The work of T. Yu et al. attempted to character-
ize enterotypes in constipation with normal and
delayed transit compared to controls [89]. Tt was
shown that only patients with delayed transit had
lower numbers of Bacteroides in the intestinal mi-
crobiota and lower plasma butyrate levels than
controls. However, the available clinical data do
not yet allow a clear interpretation of the results
in terms of a causal relationship between changes
in the microbiome composition and the occurrence
of FC. It is possible that in some cases changes
in the microbiota are secondary, for example as
a result of increased proliferation of slowly re-
newing intestinal bacterial species with prolonged
intestinal transit time. Of great interest are the
molecular mechanisms of the influence of the in-
testinal microbiota on the colonic motor function.
Several microbial metabolites act as mediators, of
which bile acids (BAs), short-chain fatty acids
(SCFAs), tryptamine, indoles and methane are
the most actively discussed in this context. Since
it is bacterial 7a-dehydroxylase that converts pri-
mary BAs to secondary BAs, the activity of the
intestinal microbiota may influence the compo-
sition and levels of BAs in the intestinal lumen
and blood. BAs activate the G protein-coupled
bile acid receptor 1 (TGR5) on enterochromaffin
cells of the colonic mucosa, resulting in the re-
lease of serotonin, which has a potent prokinet-
ic effect through stimulation of 5-HT, and 5-HT,
receptors on ENS neurons [90]. Tryptamine is
produced from tryptophan by certain species of
intestinal bacteria and binds to the aryl hydrocar-
bon receptor (AhR) on intestinal cells [91]. Since
intestinal microflora can induce AhR expression
in intramural neurons, this contributes to the en-
hanced effects of tryptamine on these neurons and
activation of motility [92]. In addition, indole de-
rivatives are formed from tryptophan under the
action of intestinal microflora enzymes, including
indoxyl sulfate, the main producers of which are
bacteria of the genera Bacteroides and Blautia.
Indoles activate TRPA1 on enterochromaffin cells
and promote the serotonin release from these cells
[93]. Thus, tryptophan metabolites, the levels of
which depend on the composition of the micro-
biota, may have an important stimulatory effect
on colonic peristalsis. The role of SCFAs in the
regulation of colonic motility is currently poorly
understood. There is evidence that SCFAs have
a stimulatory effect on motility mediated by the
release of glucagon-like peptide-1 and peptide YY
from enteroendocrine cells [94]. The metabolites
of the intestinal microflora include motility in-
hibitors, one of which is methane. Methanogenic

bacteria, such as Methanobrevibacter smithii, are
overrepresented in patients with FC [95], and the
level of methane production, as determined by the
hydrogen-methane breath test, is associated with
intestinal transit time in patients with chronic
constipation [96]. A course of antibiotic therapy
directed against methanogenic bacteria resulted
in improvement in patients with irritable bowel
syndrome with constipation [96]. Intestinal dysbi-
osis associated with increased methane production
and/or decreased production of BAs, SCFAs, and
tryptophan metabolites may contribute to the de-
velopment of FC.

Pathogenetic rationale for the efficacy

of lactulose in functional constipation

Treatment and prevention of constipation is
a change in lifestyle, including physical activity,
correction of diet with the use of foods rich in
fiber. If ineffective, drug therapy is carried out
with the prescription of fiber, as well as laxatives.
Special preference is given to osmotic laxatives,
among them the most studied is lactulose.

Lactulose is a synthetic disaccharide composed
of galactose and fructose. Lactulose is a unique
drug due to the diversity of its effects and the
multidirectional nature of its action. Lactulose is
widely used in the treatment of FC and consti-
pation associated with irritable bowel syndrome,
diverticular disease, and cystic fibrosis [97]. In
addition to its primary laxative effect, lactulose is
used in hepatic encephalopathy because it reduc-
es the formation and absorption of ammonia [98].
There are also studies demonstrating the benefit
of lactulose in chronic kidney disease (by reduc-
ing uremic toxins) and diabetes mellitus [99, 100].
Data on the increase in calcium absorption with
the use of lactulose determine its importance in in-
creasing bone density, especially in pediatric and
elderly patients [101].

Upon entering the digestive tract, the absorp-
tion of lactulose is less than 1 % of the adminis-
tered dose, so in the colon, the majority of the
laxative drug undergoes fermentation by the in-
testinal microbiota [101]. In this case, there is an
increase in the osmotic effect with an increase in
intraluminal gas formation, changes in the consis-
tency and quantity of fecal masses, which increas-
es intestinal peristalsis, causing a laxative effect
in patients with constipation.

Lactulose has been shown to have a prebiotic
effect, depending on the dose and the patient’s
constitution. Low doses (2—5 g per day) im-
prove the intestinal microbiota by stimulating the
growth of beneficial microflora. On average, the
prebiotic nature of lactulose has been demonstrat-
ed at a dose of 10 g per day [101, 102]. An in-
crease in the abundance of Bifidobacterium and
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Lactobacillus with an increase in the production
of beneficial metabolites (SCFAs) has been con-
firmed, while bacteria of the genera Prevotella
and Ruminococcus, as well as some pathogenic
strains, were inhibited [101, 103]. For example,
low-dose lactulose supplementation improves
the colonic microbiota in patients with chronic
liver disease, including the cirrhotic stage, by
reducing Clostridium difficile [101]. Changes
in the microbiome after lactulose administration
have been observed in patients with different
body mass indexes. In normal or underweight pa-
tients, lactulose treatment promotes the growth
of Bacteroides and Parabacteroides, with de-
creased growth of these microorganisms in obese
individuals. Growth of Faecalibacterium spp.
and Dorea spp. was observed in obese patients
in contrast to normal weight patients [101]. In
a recent study by S.L. Collins et al. (2018), the
disaccharide lactulose was also found to prevent
vaginal dysbiosis by promoting the growth of
lactobacilli [103].

The use of lactulose along with lifestyle
changes improves the course of FC and improves
the quality of life of patients. The recommended
dose of lactulose for the treatment of constipa-
tion is 15—45 mL per day, the maintenance dose
is 15—30 mL per day. The effect occurs within
a few days, but if there is no effect, it is recom-
mended to increase the dose of the drug [97].

Thus, lactulose has pleiotropic effects, which
makes the prescription of this drug effective and
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IAEKTPUUYECKHUE U BA3ZKOYIIPYTHE TapaMETPEI
SPUTPOITUTOB B COCTaBE AUATHOCTUUECKUX MOAEAEU
AN A(PPEePEHITUPOBAHUSA JKUPOBOU OOAE3HU
IIeYeHU CMEeITIaHHOI'O reHe3a OT HEAAKOT'OABHOM

1 AAKOTOABHOU JKUPOBOU OOAE3HU IIeUeHU

M.B. Kpyunnuna'?*, M.MdD. Ocunenko?, M.B. Ilapynukosa', A.A. I'pomoB!

"HHUH mepanuu u npoguraxmuueckori meduyunvl — uauar @PIBEHY «Dedepaivruiii uccaedo6amesvckuli yenmp
HUncmumym yumonozuu u zenemuxu CO PAH», Hoeocuéupmc, Poccuiickas Dedepavus

2 DIBOY BO <«Hosocubupckui zocydapcmeennviti meduyunckuil ynusepcumems Munucmepcemea 30pagooxpanenus
Poccuiickou ®edepayuu, Hosocubupck, Poccutickas Dedepaus

Llenb uccnepoBaHusa: CO30aHME ONArHOCTUHECKUX MOAENEN, BKIIIOHALWMX 3NEeKTPUYeCKne, BA3KOynpyrme na-
paMeTpbl 3PUTPOLIUTOB, AJ1S Pa3/IMYEHUS XMPOBOM 601IE3HM NEYEHU CMELLAHHOW aTnonornn (Metabonmnyeckas +
aJIKOrosibHasi) OT HEasIKOroJIbHOW U ankorosbHOM XNPOBOW GONE3HN NEYEHN.

Martepuanbl u metogbl. O6cnenoBaHbl 46 MyX4MH C HEaNKOrONbHOM XMPOBOK Gone3Hbio nedeHn (HAXBI),
43 MYX4MHbI C aJIKOroJIbHOW XUPOoBOW 60one3Hbio nedyeHn (AXKBI) 1 54 MyX4uHbI C XKMPOBOW GONE3HbLIO MEYEHMU

(>KBIM) cmelwaHHOro reHesa (MeTaboNMyecknii + ankorosbHbIN); CPeAHUI BO3pacT 06CnefoBaHHbIX COCTaBWI

48,4 = 9,6 roga. lmarHo3s Obii BbICTABEH HA OCHOBAHUM AAHHbIX YbTPAa3BYKOBOrO UCCNE0BaHUS MEYEHN U VH-
nekca cteatosa nedeHun FLI co cteneHbio drbposa He 6onee F1 (FibroScan® 502, Echosens, ®paHuus). dnekTpu-
Yyeckue, BA3KOynpyrme napameTpbl 3pUTPOLMTOB NCCNEA0BAHbI METOAOM AN3NEKTPOdOpe3a C MOMOLLBIO IEKTPO-
OMTUYECKOWN CUCTEMbI OETEKLMMN KNETOK.

PesynbraTbl. Hanbonee sHauymmbiMn ans anddepeHumpoBaHus XBI cmellaHHOro reHesa (Metabonnmyecknin +
ankoronbHbin) oT HAXBI npu ncnonesosaHnm metoga Volcano plot okazanncb NoNgpmM3yemMoCTb KJIETOK Ha 4acTo-
Te 108y, (p = 6,49 x10°°%), eMKOCTb KJIETOUYHOW MeMbpaHbl apuTpouunToB (p = 0,00077) n OTHOCUTESIbHAS NOSIAPU3Ye-
MocTb (p = 0,001), ypoBHM KOTOPbLIX ObINK Bbile y nauneHToB ¢ HAXBI. HanpoTue, MHOEKC AECTPYKLIMM 3PUTPOLLA-
ToB Ha yacTtoTe 10° 'L, oka3asncs BoiLe Npy cMmellaHHomM reHese XBI (p = 0,047), a paBHOBECHasi YacToTa CMELLEHA
B BbICOKOYACTOTHbINM Anana3oH No cpaBHEHUIO ¢ nokasdatenamu npu HAXBI (p = 0,0005). ANCKPUMNHAHTHLIV aHa-
N3 OOMONHUTENBHO BbISIBUJT 3HAYMMOCTb CTEMEHN AedopMaLmn apuTpoumnToB Ha YacToTe 5 x10° 'y, B pa3nnyeHnmn
XKBI1 cmewaHHoro reHesa n HAXBI. unarHoctunyeckas mogenb npu guddeperumposaHnm XXBI cmewwaHHoro re-
He3a oT HAXEI, Bk/oyatoLLas BbllleonucaHHble napamMeTpbl 3puTpoumntoB, obecnednna AUC 0,829 (ooseputenb-
HbIn nHTepBan (AN): 0,742-0,916), yyBcTBuTEnbHOCTL — 80,9 %, cneundunyHocTs — 83,3 %.

YcTaHOBNEHbI ABa MokKasaTens SpUTPOLMUTOB, CTATUCTUYECKM 3HAYMMO OTINHAIOLLME XUPOBYKD GONE3Hb NMEYEHU
cMeluaHHoro reHesa ot AXKBI (Volcano plot), — 370 MHAEKC oecTpykumn Ha YactoTe 5 X 10° i, KOTopbIn ObiN BbiLLe
npu AXBI (p = 0,0007), 1 eMKOCTb MEMOPAH KNETOK, BEMYMHA KOTOpoi npeobnagana npu XBI cmelaHHoro
reHesa (p = 0,011). Mpwn pasnuyeHnn XBIN cmewaHHoro reHesa ot AXBI koMObuHMpoBaHHAsA MoAesb C BKIOYe-
HMEM TPEex NapamMeTpPOoB 3PUTPOLIMTOB — MHAEKCA OAeCTPYKUMM Ha yacTtoTe 5 x10° u, eMKocTn MembpaH 3puTpo-
LIMTOB 1 NoNsapu3yemMocTu Ha yactoTe 10° Ny, — nokasana Hanbonee BbICOKME YPOBHU AMArHOCTUYECKOM TOYHOCTU:
AUC =0,751 (OWN: 0,611-0,908) ¢ wyBCcTBUTENLHOCTLIO 79,5 %, cneundunyHOCTLIO 74,7 %.

3aknoyeHue. INeKTpuyeckne 1 BA3KOYNpyrme napameTpbl 3pUTPOLUTOB, U3YHEHHbIE C MOMOLLbIO METOAA ANS-
nexkTpodopesa, cnenyeT paccMaTpmBaTth Kak MEPCNEKTUBHbIE GOMapKepbl A1 AUarHOCTUKM Anddy3HON naToso-
TN NeYeHN.

KnioueBble cnoBa: xuvpoBas 60/1e3Hb NeYeHn, reHes, ANarHoCTUYECKME MOOENN, SPUTPOLMTLI, AnanekTpodopes

KoHdnukT HTEepecoB: aBTopbl 3a8BASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Pab6oTa BbinosHeHa ro ocynapCTBEHHOMY 3aaHuio B pamMkax OIOXETHbIX TeM «U3y4eHune MOoeKyIspHO-reHe-
TUYECKUX Y MOJIEKY/IIPDHO-BMOI0rNHYECKUX MEXaHN3MOB Pa3BUTUSI PACIPOCTPAHEHHbIX TepaneBTuYeckux 3abose-
BaHwii B Cnbupwy A7151 COBEPLLEHCTBOBAHMS OAX0A0B K UX PAHHE anarHocTuke v npogunaktuke», 2024-2028 rr.
(FWNR-2024-0004), «CoBepLLeHCTBOBaHNEe METOAOB ANArHOCTUKM, POPUAaKkTUku 1 ae4eHns 60sbHbIX pacrpo-
CTPaHEHHbIMY 3206071€BaHNSIMU renaTtobuINapPHON CUCTEMbI U Xeslya04YHO-KULLIEeYHOro Tpakta B Cubupu», 2023—
2025 rr. (FWNR-2023-0003).

38 Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru Opurunasbibie nceaegoBanms,/ Original articles

Ans untnposanua: KpyunHuHa M.B., Ocunexko M.®., Mapynukosa M.B., lpomoB A.A. SnekTpryeckme 1 BI3KOyrnpyrvie napamerpbl
3PUTPOLMTOB B COCTABE ANArHOCTUHECKMX MoAenen ans AanddepeHLMPOoBaHs XMPOBOV O0IE3HW NEYEHN CMELLIAHHOMO reHe3a OT He-
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Electrical and Viscoelastic Parameters of Erythrocytes as a Part
of Diagnostic Models for Differentiating Fatty Liver Disease of Mixed Genesis
from Non-Alcoholic and Alcohol-Related Fatty Liver Disease

Margarita V. Kruchinina'-2*, Marina F. Osipenko?, Marina V. Parulikova', Andrei A. Gromov'

" Research Institute of Internal and Preventive Medicine — Branch of the Institute of Cytology and Genetics,
Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russian Federation

2 Novosibirsk State Medical University, Novosibirsk, Russian Federation

Aim: creation of diagnostic models including electrical, viscoelastic parameters of erythrocytes to distinguish fatty
liver disease of mixed etiology (metabolic + alcoholic) from non-alcoholic and alcoholic fatty liver disease.
Materials and methods. We examined 46 men with non-alcoholic fatty liver disease (NAFLD), 43 men with alcoholic
fatty liver disease (AFLD), as well as 54 men with fatty liver disease (FLD) of mixed genesis (metabolic + alcohol-re-
lated); average age of the patients included in the study made 48.4 + 9.6 years. The diagnosis was established on
the basis of liver ultrasound findings and FLI liver steatosis index with a fibrosis grade of F1 or less (FibroScan® 502,
Echosens, France). The electrical and viscoelastic parameters of erythrocytes were investigated by the diagnostic
technique of dielectrophoresis using an electrooptical cell detection system.

Results. The most significant parameters for differentiating fatty liver disease of mixed genesis (metabolic + alco-
holic) from NAFLD using the Volcano plot have turned out to be cell polarizability at a frequency of 106 Hz (p = 6.49 x10-%),
erythrocyte cell membrane capacity (p = 0.00077), relative polarizability (p = 0.001), the levels of which were higher
in patients with NAFLD. On the contrary, the index of red blood cells destruction at 10° Hz was higher in FLD of the
mixed genesis (p = 0.047) and the crossover frequency was shifted to the high frequency range more than in NAFLD
(o =0.0005). The discriminant analysis has additionally revealed the significance of the degree of erythrocyte defor-
mation at 5 x 10% Hz in distinguishing between mixed-genesis FLD and NAFLD. In differentiating FLD of mixed genesis
from NAFLD, a diagnostic model incorporating the above red blood cells parameters has provided an AUC of 0.829
(confidential interval: 0.742-0.916), sensitivity of 80.9 %, and specificity of 83.3 %.

Two indicators of red blood cells have been established that statistically significantly distinguish the mixed-genesis
FLD from the AFLD (Volcano plot); these are the index of red blood cells destruction at a frequency of 5 x 10° Hz, which was
higher with AFLD (p = 0.0007), and the capacity of cell membranes, the value of which prevailed in mixed-genesis
FLD (p = 0.011). When distinguishing the mixed-genesis FLD from the AFLD, the combined model with the inclusion
of three parameters of red blood cells, namely the index of red blood cells destruction at a frequency of 5 x 10°Hz, the
capacity of erythrocyte membranes, and polarizability at a frequency of 10° Hz, has shown the highest levels of di-
agnostic accuracy, namely AUC = 0.751 (confidential interval: 0.611-0.908) with a sensitivity of 79.5 %, specificity
of 74.7 %.

Conclusion. The electrical and viscoelastic parameters of erythrocytes studied using the diagnostic technique of di-
electrophoresis should be considered as promising biomarkers for the diagnosis of diffuse liver disease.

Keywords: fatty liver disease, genesis, diagnostic models, erythrocytes, red blood cells, dielectrophoresis
Conflict of interest: the authors declare no conflict of interest.
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BBeaenue OTJIMYAIOIIASICS OT CBSI3aHHON ¢ MOTpebJIeHneM aJKo-
roast xkupoBoil Gomesnn nedenn (JKBII), mecMorpst

Heankorosbhast — sxkuposast — GOJe3Hb  NEYCHH a1 yro 06a 3a60/ICBAHNS MMEIOT o6mue narodu-
(HAJKBID) spnsiercs nauGojiee pacipocTpaHeHHOI 3MOJIOTHYECKNE MeXaHW3Mbl, TeHEeTUYECKHU-dINTreHe-
HpI/I‘lI/IHOfI XPOHUYECKUX 3a6oJieBaHNll IIeUeHU B MUDPE, THYeCKUe (baKTOpr U YacTo COCYIIECTBYIOT [2]. O6a
npocrurast 25—30 % [1]. C MoMeHTa mepBoro ommca- 3a60JeBaHUS XapaKTepPU3yIOTCsl IMUPOKUM CIIEKTPOM
uHus B 1980 . HAYKDBII pacemarpuBaiach Kak opMa, THCTOJOTHYECKUX XAPAKTEPUCTUK: OT U30JUPOBAHHOTO
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cTearo3a 0 cTearoremaruta W Iupposa mneueru [3].
Paznuuue mesxpy HAJKBII n ankoronbnoit 7KBII B na-
CTOsIIIIee BpEMsT OCHOBAHO Ha KOJUYecTBe moTpebJisie-
MOTO QJIKOTOJISI, KOTOPOE YCTAaHOBJIEHO YCIOBHO [4, 5].
YuureiBasi cuHepreTHuecKuii 3deKT MeKIy MmoTpe-
OJIeHreM aJIKOTOJISI, OKUPEHUEeM U MeTaboJMuecKon
MucYHKIMEH, BIOJHE BEPOSITHO, YTO TOTpebseHune
AJIKOTOJIST CJIYSKUT 3HAYUMBIM (PAKTOPOM PHUCKA MPO-
rpeccupoBanust 3a6osneBanuii nedyenn npu HAKDBII
u MeraboJsinyeckoMm cuugapome [6—8].

ITo muenuio F. Idalsoaga et al., B ximHmuYeckoit
MPaKTUKe BCTPEYAIOTCST TMAIUEHThI C aJKOrOJbHOI 60-
JIE3HDIO TIEYeHU, uMelole MeTaboanvyecKre Kodak-
topbl (amxorompras JKBII ¢ MeraGoam4ecKnM CHH-
apomom), u manuentsr ¢ HAJKBII, ymnorpebisioniue
AJTKOTOJIb, CIOCOOCTBYTONIHIT TTATOJIOTHYECKOMY TIPO-
neccy (MeTaGoIMuecKn acCOLUMMPOBAHHAS SKUPOBAs
60JIE3HD TIEYEHH C AJTKOTOJBHBIM KOMIIOHEHTOM). OTH
KaTerOpUK MAIllHeHTOB TIATOTEIOT K IPOTHBOIOJIOMK-
HBIM TIOJIIOCAM, Ha KOTOPbIX HAXOJITCS JIMIA C He-
AJIKOTOJIBHOM 00JIE3HBIO TTeueHn (e3 BKJIala aaKoTOJst
U QJIKOTOJIbHOI — Ge3 TPOosBIeHIi MeTab0INueCcKOro
cunzpoma [9]. YcraHosieHmne npeo6aaaoniero 3THo-
gormgeckoro akropa y narmentos ¢ yJKBII sBisercs
HEMpOCTON KJIMHUYEeCKOH 3ajauefl B CBI3U CO CXO[I-
CTBOM THUCTOJIOTUYECKONW KAapTUHBI MPU BBIMOJHEHUN
OWOTICHU TIeYeHH, U3MEHEHWH MPH MCIOJb30BAHUN BU-
3YJIM3UPYIONNX MeToIoB [3], mepecexatonumucs Me-
tabosmyeckuMu ipodusisiMu [2], ofHOHATIpABIEHHDI-
MU U3MeHeHUsIMU OMOMapKepOB, BXO/ISIIUX B COCTAB
auarsocTnuecknx mauesein (anropurmbr «Ash-Fibro
Test», «Nash-Fibro Test» B cocrase tecra FibroMax,
FM) [9, 10].

[Tpennosxkennsiii B 2023 1. Tepmun «steatotic liver
disease» (crearoTnueckas, WM creatosHasi, 6OJIE€3Hb
IeYeHr) BKIIOYAeT HMaTOJOTUI0 C Pa3HBIMU STHOJOTU-
yecknMH (pakTopaMu pasBUTHSI creaTosa (KapamoMe-
tTabosmyecke (PaKTOPbI, aTKOTOJb, BUPYCHI TETATHTA,
JIEKapCTBa U JApP.), B TOM YHCJI€ CTEaTOTHYECKYIO (0-
JIe3HD TEYEHHU, ACCOIMMPOBAHHYIO C MeTab0JMYeCcKOil
nuchyHKIMeR, MeTaboJHIecKn acCOIMUPOBAHHYIO aJl-
KOTOJTbHYI0 60Jie3HDb [11], uTo cBHIETEMBCTBYET 00 aK-
TYaJbHOCTH JIAHHOM TTPOGJIEMBDI.

[IpoBesienHble HAMU paHee UCCJENOBAHUST TTOKAa3a-
JIN TIOTEHIUAT UCIIOJb30BAHUST HIEKTPUUECKUX ¥ BSI3-
KOYTIPYTUX TTapaMeTPOB HPUTPOIUTOB, U3yUYECHHBIX Me-
TOJIOM JIN3JIEKTPOdOpe3a, B yCTAHOBIECHUH 3THOJIOTUN
JKBIT [12—15].

Iles» HacTOSIIIETO MCCJIEIOBAHUSI — CO3/aHKE AUa-
PHOCTUYECKUX MOJIEJIeN, BKJIIOUAIONINX 3JIEKTPUUYECKIE,
BSI3KOYTIPYTHE TapaMeTpbl 3PUTPOIUTOB, /IS pasjuie-
HUST JKUPOBOU GOJIE3HU TI€UYE€HN CMEIIAaHHON 3THOJIOTUN
(MeraGomyeckass + aIKOTOJIbHAs) OT HEAIKOTOJIbHON
U QJIKOTOJIbHON JKUPOBOIT GOJIE3HU TT€UEHM.

MarepuaJjbl U METO/bI

O6cnenoBanbl 46 Mysxkumn (cpeanuii Bospact —
48,6 = 8,7 roma) ¢ HAJKBII, 43 My:KUMHBI C aJaKO-
roabnoit JKBII (cpexnmii Bozpact — 47,6 + 10,1 roga)

u 54 myskunnbl (cpeaanii Bozpact — 49,1 + 9,9 roga)
¢ JKBII cmenrannoro renesa (MeraGoamuecknii + an-
KOTOJIbHBIN ).

Kpumepuu exiouenus B nccieoBaHne: MySKCKOI
moJt; Bo3pact ot 25 no 65 Jier; BepuduImpoOBaHHbI,
COTJIACHO OOMIENPUHATBIM KPUTEPHUSIM, JUArHO3 <XKU-
poBast 60JIe3HD TIeYeHU» TI0 JJAHHBIM YJIbTPa3ByKOBOTO
UCCJIe/IOBAHUST OPraHOB OPIOIIHOW TOJOCTH; CTETeHb
¢ubpo3a mnevyeHu He BbIlIE TEPBON T10 JIAHHBIM He-
npsamoii  anactomerpun (FibroScan® 502, Echosens,
@panHuus); BO3Aep/KaHUe OT MPHUeMa AJKOTOJIs B Te-
yerne 7—10 gHell; moanucanwe WHOOPMUPOBAHHOTO
corJlacust Ha y4acTue B UCCJIE€OBAHUN.

Kpumepuu uckaouenus: >KeHCKUH TIOJ; BO3pacT
Mostoxke 25 u crapie 65 ser; JKBII neyenn na done
BHUPYCHBIX, JIEKAPCTBEHHBIX, ayTOMMMYHHBIX, TE€HETH-
YECKHU JIeTEPMUHUPOBAHHBIX 3a00/€BaHNN TIEUeHH, TTa-
PEHTEPATHHOTO MUTAHUS; PAHHUE CPOKHM aGCTHHEHITUN
(menee 7—10 gueil); cremenn (hubposa nevyeHu, mpe-
BBITIAIOIIAE TIEPBYIO, TO JAHHBIM HEIPSIMON 2JIacTO-
METPHUH; KJIMHWYECKN 3HAUNMAsl TsDKesasi COMyTCTBY-
0IAsl MATOJIOTUST B CTAMH 000CTPEHNUS.

HAJKBII puarnoctupoBaHa B COOTBETCTBUU C KPH-
TEPUSIMU KJMHUYeCKuX pexomenjanuii [16]. [uarnos
HAJKBII 6b11 noareepskaen nugexkcom NAFLD liver
fat score [17]. Boapmag yacte manmentos (73,9 %)
He TOTPeOJISITH AJKOTOJIb BOOOIIE MU 3MU30INYECKH
(3—4 pasa B rog) — Huskue 10361 ankoross (B cpea-
Hem 17,8 + 8,5 r B cyTKu B Iiepecyere Ha YHUCTBIH
sTanox). /laHHbIE OMPOCHUKOB M GHOXUMUYECKHE MO~
Kasareau MO3BOJMJIN UCKJIIOUNTDH AJTKOTOJbHYIO 3THO-
gornto JKBII.

AJKOTOJIbHBIN TeHe3 cTearo3a YCTaHABJIUBAJCS
MO JIAHHBIM JIOCTOBEPHO MOJTBEPKICHHOTO HAJTMYUS
CUCTEMATUYECKOTO TOTPeOJEeHUsT aJKOTOJIsT B HACTO-
Aniee BpeMst M B aHaMHese (C MOMONIBIO OMPOCHUKA
CAGE u tecra AUDIT) B coderanun ¢ pesyJibTa-
TaMW  KJIWHUKO-UHCTPYMEHTAIBHOTO — OOCIIEe/JOBAHMS.
Cmemannas atuosorust (MeraGoamdeckass + ajKo-
roJibHAsI) JIMATHOCTHPOBATACh B CJIydae DPeryJsip-
HOTO TOTPEOJEHUsT AJKOTOJSI TMallneHTaMu ¢ 1Ipo-
SBJCHUAME MeTa00MYecKOoro CHHPOMa COTJIACHO
Pexomenpamusam skcreptoB Bceepoccuiickoro Hay4HO-
ro oOiecTBa Kapauosoros [18].

Wckarouena apyrasi MaToJIOTHST MeYeHr Kak Tpu-
YIHA CTeaTo3a.

Y 6ombubix ¢ HAJKBIT u KBII cMentannoro rexe-
3a BBISBJIEHDBI MPU3HAKN MeTa00MYECKOT0 CUHPOMA,
KOTOpbIe ObLIN OIEHEHBI 10 CJEAYIONUM KPUTEPH-
AM: OCHOBHOH KpHTepHH — LeHTpaiabHbI (aGmoMu-
HAIbHBIN) THII OKUPEHMsI, OKPYKHOCTb Tajuu GoJee
94 cM; [IOTOTHUTEIbHBIE KPUTEPUN — apTepHajbHOE
pasieHne > 130/85 MM pr. cr. WM JiledeHue apre-
PUATHHON THUIEPTEH3UH TIperaparaMi; MOBBIIIEHNE
yposusi tpuriuiepugos (= 1,7 MMoub/u1); cHiKe-
HUE YPOBHSI XOJIECTEPUHA JHUTOMPOTENHOB BBICOKOIT
miaotHoctn (XC JIIIBII) < 1,0 MMoJb/J; TOBbI-
IIeHNue COJeP’KaHMs  XOJIeCTepUHA JINTIOMPOTEHMHOB
Huskoit morHoctu (XC JIITHII) > 3,0 mMMoub/J;
KOHI[EHTpAIUSI TJIOKO3bI TIagMbl Haromak > 6,1
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win 7,8 MMoJIb/J1 depe3 2 daca 1oc/ie Harpy3Ku TJIo-
K030i#i. /locToBepHbIM MeTaGOMYECKIiT CUHAPOM CUH-
TAJTM TIPU HAINYUU TPEX KPUTEPUEB: OJHOTO OCHOBHO-
TO W ABYX JOTOJHUTETHHBIX [18].

B kauectBe TpyIIbl CpaBHEHUsST OTOOPAHBI MYK-
YUHBI, [POXOJUBIIKE TPODHUIAKTHIECKOE — 06CTe-
gosanme, — 38 wuenosek (cpemHumii BospacT —
47,9 + 14,3 roga), BeAymuX 370POBbBIiT 06pa3 KU3HN,
YHOTPEOISIONINX aJKOTOIh He daie 1 pasa B Mecsir
B /03aX, He npeBbimaionux 20 r B CyTKH B mepecyere
Ha YUCTBII 3TaHOJ], 6e3 MaHubecTUpyrolei maToo-
IUU BHYTPEHHUX OPTaHOB U IPOSIBJIEHUIT MeTaboimye-
CKOTO CHHIPOMA.

Bcem o6c/ieioBaHHBIM BBITIOJTHEHO HUCCJIE/I0BAHUE
OMOXMMUYECKUX TOKa3aTeJseil, BKJIOUYas OIpe/eie-
HUE TIeYeHOUYHBIX MPO6, TMapaMeTpoB JIUIHIHOTO TIPO-
dunsg; ompenenensr uHpekc crearosa medenn (Fatty
Liver Index, FLI) [16], ungexcer NAFLD liver fat
score [19] u CARO [20]. Meromom Henpsamoii aJa-
cromerpun Ha ammapare FibroScan® 502 (Echosens,
@paHuusa) onpeneeHa CTelleHb BbIpa)KeHHOCTH (hu-
6posa neuenn (or FO mo F4 mo mkane METAVIR).
Y marnmentoB ocHoBHoli Tpymibl ¢ JKBII ona He mpe-
Boimasa F1, B rpynme cpaBHernst cootBeTcTBOBasa FO.

Y Bcex 006CJIeTOBAaHHBIX M3yUYEHBI JEKTPUUECKUE
1 BSA3KOYIIPYTHe TapaMeTpbl 3PUTPOIUTOB METOIOM
nuasektpodopesa B HEOJHOPOJHOM — TIEPEMEHHOM
AJIEKTPUYECKOM TI0JIE€ C TTOMOIIBIO HJIEKTPOOIITHYECKON
cucteMbl Jertekiun kjaetok [13]: cpexnmii auamerp
spurporra (MKM), 0M AMCKONMTOB, c(epOoIunTos,
nedopMupoBaHHbIX  KJIeTOK (%), TOJISIpU3yeMOCTb
KJETOK Ha PasHbIX 4acToTaX amamasoHa (M°), oTHO-
cuTeIbHAsE TOJSAPU3YeMOCTh (COOTHOIIIEHNE BeJIUYn-
HbI mokasatesas Ha 10° T x 105 T1r), o6o6IeHHBIE
nokasatean sxectkoctu (H/M), Baskoctu (Ila x c),
SJIEKTPOIPOBOAHOCTE MeMOpan (CM/M), HHIEKCHI
npecrpykunu (Ha pasHBIX yacrorax auanasona) (%)
n arperaium (yca. en.), ammantyay zgedopManuu
sputponuros Ha yactore 10° T (M), crenenn medop-
MaIimn KJaeTok Ha yactote 5 X 10° T (%), eMKkocThb
MeMOpaH spuTporuToB (D), CKOPOCTh ABUKEHUS KJIe-
TOK K sJekTpomaM (MKM/C), HOJIOKEHHe paBHOBEC-
Hoii wacrorsl (I1), BeJMYMHY AUIIOJHHOTO MOMEHTA
(Kn-m). [lma pacmosHaBaHmsa o6pasa KJIETOK U KOM-
MBIOTEPHON 00PAabOTKK JAHHBIX HCIOJb30BAIN TAKET
opurnHaIbHBIX TporpaMM CELLFIND. Omu6ka Boc-
IPOM3BOMMOCTH MeToja coctaBuia 7—12 %.

Cmamucmuueckas 06pabomxa 0anHbLX BHITIOJHE-
Ha ¢ ucnoJsb3zoBanneM IBM SPSS Statistics v. 26.0
(IBM Corp., CIIIA). B cayyae HOPMaJbHOTO pac-
npenenenns (merox Koamoropoa — CmupHOBa)
BBIYHCIANOCH cpefHee sHadenme (M) m cramgapTHOe
orkaonenue (SD). Ilpu cpaBHeHHH ABYX HOPMAaJb-
HO pacrpe/ieJieHHbIX BbIGOPOK HUCIIOJb30BAJCS {-TECT
Crpiofienta. IIpu OTCyTCTBUE HOPMAJBHOTO pacipe-
JeseHud Bbluucssaich Mequana (Me), 25-i u 75-i
npouentuan (Me (25 %; 75 %)). JloCTOBEPHOCTb pas-
JINYUS TIOKa3aTesell OleHUBAIN C TOMOIIbIO HelapaMe-
Tpudeckux kpurepues (U-kpurepnii Manna — YwurHu,
Kpackena — Yosmca), WCHoab3oBaH Kputepuii x>

[Mupcona. Kpurnueckuii ypoBeHb 3HAUNMOCTU HYJIEBOI
runoresbl (p) npurnmascs: papabiv 0,05. CBsi3un MeskLy
IpU3HAKaMI OlLIEHNBAJINCH BbIYMCIeHHEM Koa(duimen-
Ta JuHetHON Koppesstinn [Inpcona n Crnmpmena.

BroisiBienne pazinduii 06ecteuns oOpToroHaTbHBIN
JMUCKPUMWHAHTHBIN ~aHAIN3 MeTO/IOM HauMEeHbBITNX
kBagpatos (orthogonal partial least squares-discrimi-
nant analysis, OPLS-DA), ncnosb30oBaHbl HemapHbIIA
(cpaBHeHME YpOBHEH mMapaMeTpoB TPYNI GOJbHBIX
nomapuo) t-rect, meroq Volcano plot m aaroputm
marmuaoro oOyuenusi Random Forest ¢ npumenenn-
eMm nporpammHoro o6ecriedernss MATLAB (R2019a,
Math Works) u si3bika nporpammupoBanus R [21].
[Iposoanaca ROC-anamms.

Pe3yibTaThl

Hannune creatosa meyenn y Bcex 00CJ€OBAHHDIX
MAIMEHTOB TMOJITBEPIK/IEHO 3HAYEHUSIMHM WHJEKCA CTe-
aToza neuenn FLI, npesbrmaromumu 60 (¢ BeposaTHO-
cTb10 Gosee 78 %) [16], u Besmuunnt NAFLD liver fat
score Gomee —0,64 (c wyBcTBUTENBHOCTBIO 86 %, Che-
muduunoctsio 71 %) [17]. Bee mamuentsr ¢ HAJKBII
u cMmemanabiM Tene3oM yKDBII mpomeMorcTpupoBamn
HaJIMYKMe MPU3HAKOB MeTaboJMYeCKOTr0 CUHpoMa: a6-
JIOMUHAJIBHOTO OKMPEHUsI, apTepPUabHOI TIUIepTeH-
3UH, TUIEPTPUTIUIIEPUIEMUN, TUIIEPXOJIECTEPUHEMUN;
YCTaHOBJIEHO CTATHCTHYECKN 3HAYMMOE TMOBbIIIEHNE
coJlepsKaHusl WHCYJUHA, TJIIOKO3bl KPOBHM HATOIIAK,
MoOueBOii KucaoTbl. Bennumua unaexkca Caro MeHee
0,33 cBujeTENBCTBOBANA O HAJINYMKM WHCYJIUHOPE3U-
crenTHocTH y Beex nanuentos ¢ HAYKBII u cmeman-
HbIM reHesoM 3aboseBanus [20].

ITammenTsr ¢ JKBII ankoroJbHOTO U CMENIAHHOTO
reresa uMmeyn 3Hauvenme tecra AUDIT > 8 6ajios
U TIOJIOKUTETbHBIE OTBETHI Ha 3—4 BOMPOCA IO OTIPOC-
nuky CAGE. Boabmias yactb o6csie/JOBAaHHBIX C aJi-
korosbHON JKBII perymsipHo mnorpe6Jisiia aaKoroJib
(6omee 2—3 pas B Hegemo) B Tedenume 8—22 Jer,
pasoBasi ji03a MOTPEOJISIEMOrO AJIKOTOJISI COCTaBUJIA
128,5 + 80,8 r, HegenpHast — 653,7 + 473,2 T B mepe-
cyuere Ha YUCTbIH 3TaHo. 65,1 % MAUeHTOB yKa3ain
Ha TIPeJNoUTEHNEe KPENKUX aJIKOTOJbHBIX HANUTKOB
(Boaka, xombsk, Bucku), 30,2 % mOTPeGIANIN aJKO-
roJIbHbIE HANUTKU PA3JUYHON KPENocTH, BKJIIOYast
KPeNnKuii ajkorosib. llaimeHTbl CO CMellaHHbIM TeHe-
3oM JKBII (MeraGoanueckuii + aqKoroJbHbIN) Takxke
CUCTEMATHYECKN MOTPEOISAIN  alKOTO/b € YacTOTON
> 1 pasa B HeJleJI0 C NPEAINIOYTEHNEM KPEIKUX aJIKO-
TOJIbHBIX HAIUTKOB NMpubm3utesnbHo B 60 % ciydaes,
0/IHAKO ¢ 6oJiee HU3KUMU PA30BON M HEJEJTbHBIMU J10-
3amu asnkorousd (108,2 + 65,3 u 219,8 + 120,7 r coor-
BETCTBEHHO, B IEPECUYeTe HA YHMCTHIA HTaHOJI).

AKTUBHOCTH GOJIbIIIEN YacTh MEYEeHOYHBIX (pepMeH-
ToB (TpaHcaMmHa3, raMMa-TJIIOTaMaTTPaHCIENTHIA3HI,
mesounoii ¢ocdaraspr), copepskanue o6uero Gum-
py6uHa, Keje3a CbIBOPOTKU KPOBU, OTPAXKAIONUX T10-
BpexkaeHue neveny, y nauuentos ¢ yKBII oxasanuch
BbIllle, YeM B TPYIIE CPABHEHUS, HAXO/ACh B IIpejle-
Jgax pedepeHTHBIX 3HAYEHWH WM ¢ MUHUMAJIbHBIMU
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OTKJIOHEHUSIMU OT HHUX, YTO HE HCKJIIOYAeT HaJINYKne
crearorenatuta [22]. AKTUBHOCTb acnapTaTaMHHO-
TpaHcdepasbl, raMMa-rII0TaMaTTPaHCIEeNTH/1a3bl, KO-
apdunment ge Pwurtnca, comepxxanme mpsiMoro Ou-
JupyOrMHa W JKejge3a ChIBOPOTKH KPOBU OKa3agoch
BBIIIIE y TAIMEHTOB C aJKOTOJbHBIM reHe3oM sKBII
10 CPaBHEHUIO C JIPYTMMU TPYMIIAMH, YTO KOCBEHHO
MO/ITBEPIK/IA€T  BBIPAKEHHOCTh TOKCUYECKOTO  BO3-
JefICTBUST BBICOKUX JI03 dTAaHOJIA Ha TemaToiuTsl [23].
Copnepsxanne o6miero Geska n anbOyMHHA y TalH-
entoB ¢ JKBII 6bLI0 COIOCTaBUMO CO 3HAYEHUSIMU
Yy MYKUYUH TPYNIBI CPAaBHEHWS, UYTO CBU/IETEILCTBY-
€T 0 COXPAHHOCTH GEJTKOBO-CUHTETHYECKON (DYHKIIUU
nedenn. /lwcaumnmieMust BbISIBJE€HA BO BCEX TPYIIIAx
narentoB ¢ JKBII; HauGosee BbicOKIE ypOBHH 00TIe-
TO XOJIECTEPWHA W TPUTJUIEPU/IOB OKA3AJINCH B I'PYI-
e CO CMENIAHHBbIM TeHe30M 3a00JIeBAHUST; COJlEepIKa-
Hne XC JIIIBII y manmenTtoB ¢ amkorombHO# sKBII
okasasioch Bbinre, yeMm ipu HAKBII, uro, BeposTHO,
OTpa’KAeT CHucTeMaTuieckoe moTpebJeHne aJaKOTOJIs
[23]. VccnenoBannasi ¢ moMoOIbi0 MeTO/a HENPsSIMOi
3JIACTOMETPUM JKECTKOCTh IE€YeHH UMeJa TeH/EHIIUIO
k yBenuuenuio B rpynne HAJKBII u y marumenton
cMmemanHbIM TeHe3oM JKDBII mo cpaBrenmio c¢ rpym-
Mo¥ 37I0POBBIX MYKUMH [24]. Y mnamnueHToB € anko-
ronbHbiM reHe3oM sKDBII 1miorHOCTh IleueHHM oOKasa-
Jlach CTaTUCTUYECKHW 3HAYUMO BBIIIE, YeM B KOHTPOJIE
(p = 0,028), noarBepskaasi, 4To 3TaHOT — (HAKTOP
¢ubporenesa [23].

[Tammmenter ¢ JKBII otamuannck oT Tpynmbl cpas-
HEHUST MEHBINEN J[oJieil JUCKOIUTAPHBIX U GOJbIIeN —
chepormTapHbIX, JAe)OPMUPOBAHHLIX (OPM HPUTPO-
mutoB. Knerkm kpacuoit kpou marmentoB c¢ sKBII
M0 CPaBHEHWIO C TPYNION KOHTPOJS uMenu OGojee
HU3KHUE 3HAYEHUs aMIUTUTY/bl jeopMalli, eMKOCTH
MeMOpaHbl, CKOPOCTH JBW)KEHUS KJETOK K 3JIEKTPO-
JlaM, BEJIMYUHBI JIUTIOJIBHOTO MOMEHTa, MOJISIpu3ye-
MOCTU Ha BBICOKHX YaCcTOTaX 3JEKTPUUYECKOTO MOJIsk
10 u 0,5 x 10 T'1;, OTHOCUTETHHON MOJSIPU3YEMOCTH
1, HampoTuB, GoJiee BBICOKHE YPOBHH OGOOIIEHHBIX
roKasaresieil BSIZKOCTH, >KECTKOCTH, 3JIEKTPOIPOBO/I-
HOCTW, WH/IEKCOB arperamyuy W JeCTPYKIIMH Ha BCEX
YacTOTaX JJIEKTPUYECKOrO TOJisI, TOJISPU3yEeMOCTH
Ha Hu3kux yvacrorax moad 0,1 x 105 1 0,05 x 108 I'g
(p < 0,000001). ¥V mnaunenros c¢ JKBII BbisiBICHO
cMellleHne PaBHOBECHOI YacTOThI B BBICOKOUYACTOT-
upiil auamaszon (Gosee 0,5 x 10 I'p). Haubosee BbI-
PaKEHHBIMU OTKJIOHEHUST B MapaMeTpax 3PUTPOIIUTOB,
10 CPaBHEHWIO CO 3/0POBBIMM JIMI[AMH, OKA3aJNCH
y mammenToB ¢ sKBII ankoroabHOTO M CcMemaHHOTO
renesa [12—15].

[Ipn ankorosbHOM reHede JKDBII crarmcrmaeckn
3HAYMMO BBITIIE OKA3aJICS WHIEKC JeCTPYKIIMU dPUTPO-
mutoB Ha wacrore 5 % 10° T (p = 0,016), paBHO-
BecHasl yacrtota OoJiee CMellleHa B BBICOKOYACTOTHBIN
IUarna3oH (p = 2,13 x 10°). HampoTus, eMKOCTbD KJie-
Tounoil MemGpanbl (p = 1,21 x 10'"), crenens uame-
HEHWST aMIUIUTYbl AeOpMaIlnil 9pUTPOIUTOB HA Ya-
crore 5 x 10° Ty (p = 2,38 x 10%), noasapusyemoctb
kJeTok Ha yacrore 10° Tix (p = 9,38 x 10®), ckopocTb

JBUJKEHUs KJIETOK K anekrpogaM (p = 4,32 x 10°),
BeJMYMHA JuToabHOro Momenta (p =1,66 x 107), or-
HocuTeNbHas ToJsipudyeMoctb (p = 2,35 x 107) Gbum
Hmke mpu AJKDBIIL mo cpasuennio ¢ HAJKBIT [15].

Bouta  mpoBesena  HOpMaM3alys — AJEKTpUYE-
CKUX ¥ BSA3KOYIPYIUX IIOKa3areseil 9pHUTPOIMTOB
o Meanane (IEHTPUPOBAHO MO CPEJAHEMY 3HAYECHUIO)
st cozfanust auddepeHmansbHO AMArHOCTHYECKON
mojtesn B mtape «KBII eMmemanHoii atnosorun mpoTun
HAKBII» (puc. 1).

[l BBISBIEHUST PA3JWunil B HOPMAJM30BAHHDIX
YPOBHSIX MapaMeTpPOB HPUTPOIUTOB Y TAIMEHTOB
¢ /KBII cmemannoit artnosorun u HAYKBIIT Bbinos-
HEHHBII OPTOTOHAJIBHBIN NCKPUMWHAHTHBIN aHAJIN3
(OPLS-DA) mokaszas HaJnuue mepedyHs IOKasaTesei
9PUTPOIIUTOB, MO YPOBHIO KOTOPBIX T'PYIIIbI CTATUCTHU-
YeCKH 3HAa4YnMMO pasimdaiorcs (puc. 2A).

WcnonbzoBanue Meroga Volcano plot (memapnas
CTaTUCTHKA) O0ECIEeUnJI0 yCTAaHOBJIEHHE HJIeKTpUuYe-
CKUX, BSI3KOYIPYTUX MApaMeTPOB IPUTPOIMTOB, HAHU-
6oJiee 3HAYNMBIX JIJIS PA3JUYeHUS TMAIMEHTOB C He-
aJIKOTOJIbHBIM 1 cMemmanibiM renesoM JKBIT (a6, 1).

Hawub6onee snaunmbiMu st passmuennss HAZKBIT
u JKBII cMemrantoil 9TUOJOIMKM OKA3a/IUCh [10JIAPU3Ye-
MocTb KJIeTok Ha dacrore 100 Tip (p = 6,49 x 107), 1o~
JoskeHne pasHoBecHoil wactoter (p = 0,0005), emMKkocTb
kierounoii MeMGpanbl (p = 0,00077), orHOCHTE/bHAS
nossipusyemoctb (p = 0,001) u wHIEEKC AeCTPYKIMU
apurpornuTos Ha yactore 10° Ty (p = 0,047). Tpu atom
moJISIpu3yeMocTh KJeTok Ha vacrtore 10 I, otHOCH-
TEJIbHAST MOJIIPU3YEMOCTh M eMKOCTh KJIETOYHOU MeM-
O6panbl okazasuch Boiire ipu HAYKBII o cpaBrenmio
co cmemanubiM reHesom sKBII. Hanporus, npu cme-
manHoM rene3e JKBII paBHoBecnas wacrora Oblia
CAIBUHYTa B BBICOKOYACTOTHDIN JMANa30H, a Ha Ya-
crore 10° 't reMonu3 KJIeTOK GoJiee BbIPASKEH, YeM
npu HAJKBII.

Ha pucynke 3A mpeacraBjieHO paHXUPOBaHWE U3Y-
YEHHBIX AJIEKTPUYECKUX, BSIBKOYIPYIUX TaPaMeTPOB
SPUTPOLIUTOB 1O BKJiaxy B pasmmdenue ;KBII neasnxo-
TOJBHOI U CMeITaHHON aTronorun. Bria B pa3mmueHue
BHECJTM TaKWe XapPaKTEPUCTUKHU, KaK J0Js J1epopMUpPO-
BaHHBIX KJIETOK, 3JIEKTPOIPOBOAHOCTD, HWH/IEKC arpe-
raiun, KOTOpble ObUIN BBINIE TIPH CMENIAHHOM TeHe3e
JKBII, a Takske cremeHb aedOpMaIlid SPUTPOIUTOB
Ha yactote 5 x 10° It n BesmmumHa TUITOJILHOTO MOMEHTA,
KOoTOpble, HanpoTuB, Oblin Bbie npu HAJKBIIL.

WccnenoBanpl accoruanum HEKOTOPBIX 3HAYNMBIX
st muddepennuanbioil auarsoctuku sKBIT mapame-
TPOB APUTPOIMTOB: €MKOCTH MeMOpaH ¥ IOJIsIpHu3ye-
Moct Ha gactote 10% I'm. HambGomee cuiabHbe TIpsi-
mote (7 = 0,5) CBA3M BBIABICHBI MEXKIY BEJMIMHOMN
€MKOCTH MeMOPaH PUTPOIUTOB U BEJTUUNHON JIUIIOJb-
Horo momenrta (p = 0,002), crenenbio pedopmanuu
Ha vacrore S5 x 10° I'm, ammuryzpoit medopmarmm
Ha vacrore 10° T (p = 0,0001), orHOCUTENBHOIT 1O~
aspusyemocteio (p = 0,006), CKOPOCTHIO ABMKEHUS
KJIeTOK K asexrpogam (p < 0,0001), a o6patHasi cuiib-
Hasg CBSI3b — C TIOJOXKEHUEM PAaBHOBECHOI YaCTOTBI
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Pucynox 1. Hopmanusaiusi BeJIMYMH 9JIEKTPUYECKUX U BSI3KOYIPYTHX I1aPAMETPOB IPUTPOILUTOB B TPYIIAX HAlHEH-
toB ¢ JKBII meankoronbHoll 1 cMemannoi stuoszornu (cieBa — 3HAYEHUS IAPAMETPOB 0 HOPMAIM3AlNI, CIpaBa —
[OC/Ie HOPMAJIM3ALIINN )

Figure 1. Normalization of the values of electrical and viscoelastic parameters of erythrocytes in groups of pa-
tients with FLD of non-alcoholic and mixed etiology (on the left — parameter values before normalization, on the
right — after normalization)

Jlo nopmanuszaunn — Before normalization; O6o6mennbiii mokasarenn sxectkoctu (H-M) — Summarized rigidity index
(N-m); TTocne nopmaimsanun — After normalization; AMmmtyaa nedpopmarun Ha wacrore 106 Tip (M) — Deforma-
tion amplitude at frequency of 10° Hz (m); Tunossubtiii moment (Ka-m) — Dipole moment (Cl-m); Cpeanwii anamerp
spurponmnta (MkM) — Average RBC diameter (um); Tosa nepopmuposanubix ki1etok (%) — Proportion of deformed
cells (%); EMkocts MemGpan (@) — Membrane capacity (F); Ilnotnocts — Density; TTosokenne paBHOBECHOH YaCTOTbI
(Tu) — Crossover frequency position (Hz); Nuaexc gecrpykimn wa vacrore ... I (%) — Index of RBC destruction
at frequency of .. Hz (%); Muaekc arperanmn (yer. ex.) — Index of RBC aggregation (relative units); Cxkopoctn
JBUKEHNS KJIeTOK K asektpogaM (Mxm/¢) — Velocity of RBC motion to the electrodes (um/s); OtnocutenbHast
nosnspusyemoctb — Relative polarizability; Crenens nedpopmanun ra wacrore 5 x 10° T (%) — Deformation degree at
5 x 10° Hz (%); Tloxapusyemocts Ha yacrore ... ['p (M*) — Polarizability at ... Hz (m?); IIpeo6ranaiomas (opma
knerok (yca. en.) — Predominant cell shape (relative units); daekrponposogrocts mem6pan (Cm/M) — Electrical
conductivity of membranes (Sm/m); Bemmunusr — Magnitudes; O6o6mennnrii nokasarenp ssskoctn (ITa-c) —
Summarized viscosity index (Pa-s); Hopmanusosannbie Bemmunubl — Normalized magnitudes.

BXOJUT OOJIbINAS YacTh MAIMEHTOB U3y4YaeMbIX I'PYII.
Bepositho, B pasHble KJacTepbl BOILIN TAIUEHTHI
¢ JKBII ¢ pasnmmaHolt BBIpAKEHHOCTHIO HEKPOBOCTIA-
JINTEJTbHBIX N3MEHEeHUI B TKaHW TIeYeHH.
IIposegennpriit ROC-anamms anst oTAebHBIX Ta-

(p = 0,0015). Hoaspusyemocts Ha uyacrore 10° Tt
MPSIMO M JIOCTATOYHO CUJIBHO aCCOIMUPOBAJIA C IMOJIS-
pusyemocTbio Ha yacrore 5 x 10 Iy (p = 0,007), cko-
POCTBIO ABIIKEHNUS KIETOK K 9JIEKTPOIaM (p =0,0038),
cTernenbio gedopMalini KiaeTok Ha yactore 5 x 10° I'ng

(p = 0,001) u o6paTHO — ¢ MHAEKCOM [IeCTPYKIIN

spurpoitos Ha yactore 10° T (p = 0,004).
[Tposenennpii kiaacrepubiii anmamms (puc. 4) mo-

3BOJIMJI BBIJIEJIUTH TPU OCHOBHBIX KJIACTEPa, B KOTOPbIE

pPaMeTpoB APUTPOIUTOB I PA3JUYEHUS] TAIMEHTOB
¢ HAJKBIT or JKBII cmemanHOTO TeHe3a Tpo/Ie-
MOHCTPUPOBAJ JIOCTATOYHBIE YPOBHU JMArHOCTUYECKON
TOUHOCTH: it eMKoctu MeMmOpan — AUC = 0,759,
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Pucynox 2. [[nCKPUMUHAHTHDBIN aHAJIN3 JIJIS1 Pa3IndeHNs] YPOBHEH 2JIeKTPUUECKUX, BA3ZKOYIPYTHUX MTapaMeTpoB 3pH-
tporuTos nannenTos ¢ JKBIT cMemanHoit stnomornu: A — ot HeanakoroabHoro reresa JKBIT (poszosoe o6iako, po-
30Bble TOUKH — yPOBHH Hapamerpos aputponutos B rpyine HAYKDBII; 3enenoe o61ako, 3eseHble TOYKH — B TPYIIITE
naientos ¢ JKBII ememannoro renesa); B — ot ankoronbHoro reHesa JKBIT (kpacHoe 061aKo, KpacHbIE TOUKH —
YPOBHH TIapaMeTpPOB 3PUTPOIUTOB B rpyiie aakoroybHoit JKBII; 3ereHoe 06/ako, 3eeHble TOYKA — B IPYIIIIE Ha-
mentos ¢ JKBIT cMenraHHoro remesa)

Figure 2. Discriminant analysis for distinguishing the levels of electrical, viscoelastic parameters of erythrocytes
in patients with FLD of mixed etiology: A — from non-alcoholic origin of FLD (pink cloud, pink dots — levels of
erythrocyte parameters in the NAFLD group; green cloud, green dots — in the group of patients with FLD mixed
genesis); B — from the alcoholic origin of FLD (red cloud, red dots — levels of erythrocyte parameters in the
alcoholic FLD group; green cloud, green dots — in the group of patients with FLD of mixed genesis)

Ta6auua 1. IjeKTpuyecKue W BSIBKOYIPYTHE MapaMeTpbl SPUTPOIUTOB, UCCJIEIOBAHHbIE METOOM
Volcano plot (memapnas cratucruka), y mamuentos yKBII pasmuunoit stmomornn (HAJKBII nporus
JKBII cMenranHoil atrosorun) — Mapkepbl AJ1st anddepeHiupoBaHst

Table 1. Electrical and viscoelastic parameters of erythrocytes, studied by the Volcano plot method
(unpaired statistics), in patients with FLD of various etiologies (NAFLD vs. FLD of mixed etiolo-
gy) — markers for differentiation

JJIEKTPUYECKHE U BSIBKOYNPYTHE Kpartnocts ST
_ TapaMeTpbl IPUTPOIUTOB H3MEeHEeHUH log2(FC) > elhis “log10(p)
Electrical and viscoelastic parameters | Factor of change (raw.p val)
of erythrocytes (FC) P

[Tosipusyemoctsb Ha gacrore 10° T, M3 B
Polarizability at frequency 10° Hz, m’ 1,6423 0,71569 6,49E-05 4,188
[Tonoskenune paBHOBECHOI YacTOThI, [11
Crossover frequency position, Hz 0,30763 —1,7007 0,000509 3,2932
EMKocTh KaeTouHoit MeMOpambi, D
Cell membrane capacity, F 1,6034 0,68115 0,00077 3,1137
OrHocuTeIbHAS TOJISIPU3YEMOCTD
Relative polarizability 1,5037 0,58854 0,001094 2,9609
Wuneke pecrpykiuu wa yacrore 105 Tig (%) _
Destruction gzdex at 10° Hz frequency (%) 0,54131 0,88547 0,047761 1,5092
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Pucynox 3. PamxupoBanue 2JeKTPUYECKIX, BI3KOYIPYTUX TTapaMeTPOB 9PUTPOIUTOB 1O BKJIALY B AuddepeHtupo-
Barme Mexkay JKBII cmermannoro reresa: A — ot Heankoroabnoit JKBII, B — ot ankoroabnoii JKBII

Figure 3. Ranking of electrical, viscoelastic parameters of erythrocytes according to their contribution to differ-
entiation between FLD of mixed origin: A — from non-alcoholic FLD, b — from alcoholic FLD

IMonoxenne pasuosecHoit uyactorsr (Tu) — Crossover frequency position (Hz); OGoGuieHHblii 110Ka3atesb
Bsaskoctu (ITarc) — Summarized viscosity index (Pa-s); Crenennb gedopmanuu Ha yactore 5 x 10° T (%) —
Deformation degree at 5 x 10° Hz (%); OGoGmennbiii nokasarenb sxectkoctn (H-m) — Summarized rigidity
index (N-m); 3daekrponposoguocts MemGpan (Cm/m) — Electrical conductivity of membranes (Sm,/m);
IpeoGaanaomas dopma kiaerok (yca. ex.) — Predominant cell shape (relative units); Emxocts memGpan
(@) — Membrane capacity (F); doas medbopmuposanubix kiaerok (%) — Proportion of deformed cells (%);
MMonspusyemoctb Ha uyactore .. I'u (mM®) — Polarizability at ... Hz (m®); WHaekc AeCTPyKIUM Ha YacToTe
Ty (%) — Index of RBC destruction at frequency of .. Hz (%); OrnocutenbHas muoJsgpusyemocts — Rel-
ative polarizability; Cpeauunii guamerp ospurponura (MM) — Average RBC  diameter (um); Wnupexc
arperaiuu Ha vacrore 10° T (yea. en.) — Index of RBC aggregation at 10° Hz (relative units); 3uauenue
cHmkenns touHoctn — Value of accuracy reduction; Jumoabubrii Mmoment (Kia-m) — Dipole moment (Cl-m);
Bennunnbl 3HaunMpix BapuaHtoB — Values of significant variants; Ammauryga pedopmanmu Ha dacrore
10T (M) — Deformation amplitude at frequency of 10 Hz (m); Boicoko,/Husko — High/Low; JKBII cMemantoro
reresa — FLD of mixed genesis; Ckopoctb aBuKeHUs KaeTok K asnexrpogam (Mrm/c) — Velocity of RBC motion
to the electrodes (um/s); HAJKBII — NAFLD; AJKBII — AFLD.
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Pucynox 4. Knacrepupiii anamus (K-means clustering)
AJIEKTPUYECKUX U BSIBKOYIIPYTHX ITAPaMETPOB HPUTPOIIH-
toB y nanuentoB ¢ HAJKBII u JKBII cmemnannoro reHesa

Figure 4. Cluster analysis (K-means clustering) of elec-
trical and viscoelastic parameters of erythrocytes in pa-
tients with NAFLD and FLD of mixed genesis

qyBCTBUTEJNBHOCTh 66,7 %, crnenuduunocts 79,5 %;
st crerienn  gedopMaliui KJIETOK  Ha  4acToTe
5 % 10° Ty — AUC = 0,807, uyscrButesbrocts 70 %,
creruuanocTh 84,6 %; IS MOJSIPU3YEMOCTH KJIETOK
Ha yacrtore 10 I'm — AUC = 0,784, uyBcTBUTED-
Hoctb 80 %, creruduanocts 69,2 %; [T MOJOKEHUST
paBHOBecHOIT yacToTbl — AUC = 0,748, 4yBCTBUTED-
Hoctb 63,3 %, cnennduanocts 87,2 %. OuruMaabHOIT
[0 YPOBHSIM UYYBCTBUTEIBHOCTH U CHEUMDUIHOCTH
¢ MUHUMAJTbHBIM KOJMYECTBOM IOKa3aTejell 3pUTpo-
IINTOB OKa3ajach KOMOMHUPOBAHHAS MOJETb, BKJIO-
Yaromas Takue napaMeTpbl, Kak cTerneHb jgedopMarinm
apuTponuToB Ha yacrore > x 10° I, nossipusyeMoctb
kaerok Ha yacrore 10° Ty m emrocTb MeMOpaH, o6e-
cneynsast AUC = 0,829 (JIN: 0,742—0,916), uys-
crButesibHOCTD 80,9 %, cnennduanocts 83,3 %.

[Mpu paccmorpenun mnapel  «;KBII  cmemannoi
aTHoJOTHN  TIPOTHB  ankorombHON JRKBIl» mocaeno-
BaTeJIbHO ObLIM TIPOBEEHBI MPOIEAYPhl HOPMAIN3a-
1NN yPOBHEIl TTapaMeTpoB, IMOCJE YeTO BBITOJTHEHDI
JMCKpuMuHaHTHBI ananmus (puc. 2B), wuccrenoBa-
e MerogoMm Volcano plot (ta6r. 2), mpousseneno
PaHXXUPOBAHUE MAPAMETPOB HPUTPOIUTOB M0 CTENEHN
nx BkJaga B pazimuenne ;KBII cmermannoro renesa
ot ankorosnbroit yJKBIT (puc. 3B).

W3 pucynka 2B BugHO, 94TO pa3mmyarommxcs ypoB-
Hell TTapaMeTpoB APUTPOIUTOB B JaHHO# mape «7KBII
CMEeIIaHHON 3THOJIOTHN TPOTHUB ajkoroabHoi JKBII»
MeHble, yeM B «sKDBII cMmemannoit aTroiornm npotus
HAJKBII», uro moarBepaniu ganubie Meroga Volcano
plot (ta6s. 2). BbisBIeHO JHMIIb /[Ba TOKA3aTENsA IPH-
TPOIINTOB, CTATUCTHYeCKN 3HaUMMO oTamdatormux sKBIT
CMEIIAHHOTo reHe3a or ajkoroybHoil JKBII, — 310 MH-
JIeKC JiecTpyKIuu Ha yactore 5 x 105 ', KoTOpbIil 6bLT
biie 11pu ankorosbroii JKBIT (p = 0,0007), u emkocTb
MeMOpaH KJIETOK, KoTopasi okasanach Bbiiire pu sKBIT
ememmannoro reresa (p = 0,011).

PamxnpoBanne BKJIaJa 2JEKTPHUECKUX W BSI3KO-
YIPYTUX TTApaMeTPOB 3pUTPOIUTOB B padimuenue ;KBIT
cMerTaHHoTO TeHe3a n ankoroibHoi sKBII mpomemon-
CTPUPOBAJIO 3HAYMMOCTH TIOJISIPU3YEMOCTH HA 4YacTOTe
108 T'm, moma nepOpMUPOBAHHBIX KJETOK, CKOPOCTH
JIBUZKEHHUS] K 9JIEKTPOJ/IaM, KOTOPbIE OKA3aJIMCh BbBIIIE
y nanuentos ¢ JKBII cMmelannoro renesa 110 ¢cpaBHEHUIO
¢ nokasarensiMu 11pu akorosbHoit JKBIT (puc. 3B).

[Tposenerne ROC-anamsa (puc. 5B) nokasano 6o-
Jlee HU3KWE YPOBHU [IMATHOCTUYECKO TOYHOCTH B Pas-
muaennn agroroabHoit JKBII n JKBII cmemannoro re-
He3a 1o cpasHenuio ¢ mapoii «HAYKBII nporus JKBIT
CMETITAaHHOTO TeHe3a». Tak, MCIOJb30BaHUE OTIETHHDBIX
ToKazareJieil SpUTPOIUTOB B Mape «ajkoroybHast JKBIT
npotuB JKBII cMmenranHOTO reHe3as o6ecrnednBaIo OO
JIOCTaTOYHbIE YPOBHU YYBCTBUTEJBHOCTH TIPU HEBBICO-
KO cnelinnIHOCTH — [T MHEKCA eCTPYKIINH Ha Ya-
crore 5 x 10° Ty (AUC = 0,718; 4yBCTBUTEIBHOCTD
86,7 %, cretmduunoctb 59,3 %), ans gom aedopmu-
posannbix kietok (AUC = 0,668; 4yBCTBUTEJIBHOCTD
77,3 %, cnemmduanocts 59,3 %); MO0 AOCTATOUHYIO
crennUIHOCTb TIPU HEBBICOKOI YYBCTBUTEJBHOCTH —
s nossipusyemoctn Ha wactore 108 T (AUC = 0,705;
4yBCTBUTENbHOCTD 63,3 %, crenuduunocts 74,1 %),

Tab6auua 2. IjeKTpuyecKrue U BSIBKOYIPYTHE MapaMeTpbl SPUTPOIUTOB, WCCIEIOBAHHBIE METOIOM
Volcano plot (uemapuas craructuka), y nanmentoB JKBII pasnnunoii atuonornu (amkorosbrast yKBIT
nporuB JKBII cMenraHHOro reHe3a) — Mapkepsl Aist AuddepeHimpoBaHust

Table 2. Electrical and viscoelastic parameters of erythrocytes, studied by the Volcano plot method
(unpaired statistics), in patients with FLD of various etiologies (alcoholic FLD versus FLD of mixed

origin) — markers for differentiation

dueKTpHYecKHe U BA3KOYNPYTHE Kparnocts Buauenms p
Electric:;;1 %ﬁtbzfmzlczg?;g?ilénz(z)z};ameters F acl/;i“:eonegI]:gnge log2(FC) | p values | —log10(p)
of erythrocytes (FC) (raw.p val)
Destyuctaon s at. the frqency of 5 x 1012 (20) | 36763 1,8787 | 0000715 | 31453
G e e gt PRI P 0,5565 ~0,84775 | 0,011818 | 1,9274
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Pucynox 5. ROC-kpuBble /i1 9JIEKTPHYECKUX 1 BSIBKOYIPYTUX IIAPAMETPOB APUTPOILUTOB B PA3JINYEHNH TTAIHEHTOB
¢ JKBII ememannoro renesa: A — or HAJKBIT (iunuu: 1 — nososkenue pasHoBecHoii yactoret (Ti); 2 — eMKOCTb
mMemGpan (@); 3 — noaspusyemocts kiaerok na yacrore 106 Ty (m?); 4 — crenenn gedopMaiuu 9pUTPOILUTOB HA Ya-
crore 5 x 10° Ty (%); 5 — KOMOUHUPOBaHHAsE MOJEJb, BKJIIOYAIONIAA TPU lapaMerpa: crenedb gedopMaiuu spu-
TporuTOB Ha yacrore 5 x 10° Ti, moasipusyeMoctb Kaetok Ha wactore 106 T u emrocts MemGpan); B — ot AJKBII
(smauu: 1 — emrocts MeMOpan (@); 2 — gons gedopMupoBaHHbIX KJIeTOK (%); 3 — IOJSPU3YEMOCTb KJIETOK Ha
vacrore 10% Ty (M?); 4 — wmHAEKC AecTpyKIMM SpuTpolmToB Ha wactore 5 X 105 T (%); 5 — KoMOuHUpOBaHHAS
MO/1€Jb, BKJIIOYAIONAsl TPU HapaMeTpa: MHAEKC AeCTPYKIIMU IPUTPOIHUTOB Ha vacrore > x 10° T, nossipusyeMoctb
kierok Ha yacrore 10° Tip u eMKOCTh MeMGpaH)

Figure 5. ROC curves for electrical and viscoelastic parameters of erythrocytes in distinguishing patients with
FLD of mixed origin: A — from NAFLD (lines: / — position of crossover frequency (Hz); 2 — membrane capac-
itance (F); 3 — polarizability of cells at a frequency of 10° Hz (m?); 4 — degree of deformation of erythrocytes
at a frequency of 5 x 10° Hz (%); 5 — combined model, including three parameters: the degree of deformation
of erythrocytes at a frequency of 5 x 10° Hz, cell polarizability at a frequency of 10°® Hz and membrane capaci-
tance); B — from AFLD (lines: / — membrane capacity (F); 2 — proportion of deformed cells (%); 3 — polariz-
ability of cells at a frequency of 10° Hz (m?); 4 — index of destruction of erythrocytes at a frequency of 5 x 10> Hz (%);
5 — combined model, including three parameters: erythrocyte destruction index at a frequency of 5 x 10° Hz, cell
polarizability at a frequency of 10° Hz and membrane capacitance)

st emroctn MeMOpan (AUC = 0,636; wyBcrBuTesb- KOppeampoBata ¢ okpysxkHoctbio Tamun (r = —0,419;

Hoctb 58,1 %, cuerupuunocts 74,1 %).

Haunbosiee onTuMasnbHOI € TOYKH 3PEHNS] UYBCTBH-
TEJBHOCTH U CHE(UIHOCTH TP MUHIMAIHHOM II€PEed-
He ToKasareJieil OKa3auach MOJIENb, COCTOSINAS U3 TPeX
XApPAKTEPUCTHK: WUHJEKCA JEeCTPYKIMH Ha 4acToTe
S5 x 10° I, emkocTm MeMOpaH W HOJISIPH3YEMOCTH
na yacrore 10 Ty — AUC = 0,751 (JIN: 0,611—0,908),
YyBCTBUTENBHOCTD 79,5 %, creruduynocts 74,7 %
(puc. 5b).

KoppensimonHbiii aHa/M3 BBISBUJI acCOIMAIN HaW-
6osiee 3HaunMbix s passimuenus JKBII cMenianHoro
rereza n ankoronbHoi JKBII mapamerpoB apurpormron
U TIOKa3aTesell CTUIsT TIOTPeGIeHnsT ATKOTOJIS.

YcraHOBIEHBI  KOPPEJSIUU  [AapaMeTPOB  3PUTPO-
IUTOB C HEKOTOPbIMHU MPOSIBJEHUSAMI  MeTaboJIinde-
ckoro cunzapoma. IlpuBoaum Hambosiee 3HAYUMbBIE Be-
Jnauibl.  EMKOCTh MeMOpaH 3SpUTPOIMTOB  0OpPATHO

p= 0,02); ungexc gecrpykumn Ha yacrore 10° iy mpsamo
accornmmposan ¢ UMT (r = 0,417; p = 0,022) u cre-
nennto oxupenus (r = 0,399; p = 0,029). Unuekc ae-
cTpyKiuu Ha yactore 5 x 10° I'm mpsaMo KoppesmpoBas
¢ ypoBHeM MoueBoil kucsorbl (r = 0,475; p = 0,0001).
[lectpykiusi spuTpPOIMTOB Ha HU3Koi dyacrore 10° Iig
OKaszajlach acCCOIMUPOBAHHON TaKyKe € MOYEBOW KHC-
qortoit (r = 0,557; p= 0,0001). Bprasiensl o6paTHbIe
accoluanuy ToKasaTeaell moJsipu3yeMOCTH C YPOBHEM
[UIIOKO3bI HATOIAK ¥ C YPOBHEM MOYEBOIl KHCJIOTHI
(r = —0,591; p = 0,0001 u r = —0,514; p = 0,0001
COOTBETCTBEHHO). VHIEKC JECTPYKIMM Ha 4acToTe
5 x 105 Tty 6l CBSI3aH C TIOJSIPU3YEMOCTHIO HA 4acToTe
108 Tt m oTHOCHTEBHOM TIossIpU3yeMocThio (7 = —0,480;
p = 0,003 ur=-0,518; p = 0,0001 coOTBETCTBEHHO);
MHJIEKC JlecTpyKIn Ha dacrore 10° I'm — ¢ momsapusy-
emoctbio Ha yactore 106 T (r = —0,422; p = 0,023).
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O6cyskaenne

B mpoBeneHHBIX HaMW paHee WCCIEIOBAHUSX TMOKa-
3aHBI OCOOEHHOCTH TapaMeTPOB 3PUTPOIMTOB Y MAalli-
€HTOB C aJKOroJibHOI 1 Heankoroabnoil JKBIT [12—15],
HO OCTaBaJIoOCh HesCHbIM, ueM otrynuaiorcss HAJKBII
n ankorosbHasg KBII or JKBII cMmerranHoro renesa
M0 3JEKTPUYECKIM U BSA3KOYIIPYTUM TIapaMeTpaM.

Ucnosb3oBanue Merosa masieKTpodopesa [t JlaH-
HON 1€/ 0OYCJIOBJIEHO BO3MOYKHOCTBIO OJIHOMOMEHT-
HOTO moJiyueHust nHdopManuu o GoJjiee UeM BT
mapaMeTpax 3SPUTPOINTOB, OTPAKAIONINX COCTOSHIE
Kak MeMOpaH KJIETOK, TaK U IIUTOILIa3Mbl B PAaHHKE CPO-
KU, /IO TOSIBJIEHUST OTKJIOHEHWI B TPAAMIIMOHHO MCIIOJIb-
3yemoii remorpamme [13].

HauGonee suaunmbivMu 1t udpepeHimpoBanist
JKBII oxazamuch anekTpuyueckue M BSIBKOYIPYTHe I10-
KazaTeJau 3PUTPOIUTOB, aCCOIMUPOBAHHbBIE C WX PE3H-
CTEHTHOCTHIO, COCTOSIHIEM MeMOpaH, [OBEPXHOCTHBIM
3aps/IOM U CIOCOGHOCTBIO K Jedopmarin. J[isi mapsr
«7KBII cmemannoro renesa m HAJKBII» cymecten-
HBIMU [Tl PA3JIMYE€HUs] OKA3aJMCh IISATh TApaMeTPOB.
[Monsgpusyemocts ©a wyactore 105 I, oTHOCHTEND-
Hasl MOJIIPU3YEMOCTb, €MKOCTb MeMOpaH OblLIM BbIIIE
npu HAJKBII, a mnoBbimeHHbIil WHAEKC AeCTPYKINN
Ha dvacrore 10° I'm u Gojee BBIpasKEHHOE CMeIEHIE
PABHOBECHOI YacTOTbI B BBICOKOYACTOTHBIN JMaria30H
6bLm accormupoBanbl ¢ JKBII cMerannoro remesa.
[Tocnepyromuit aHaN3 ¢ yu4eToM PaH>KUPOBAHUST BJIHS-
HUS TIOKa3aTeseli sputpormToB Ha pasiamdenne JKBII eme-
manHoro redesa 1 HAYKBII BbIsIBII 3HAUNMOCTD CTEIIEHI
JnecbopMarii SpuTpoIToB Ha yactore 5 x 10° I, kotopas
3areM ObLIa BKJIIOYEHA B COCTaB JIMArHOCTUYECKOI MO/le-
mu. B mape «7KBII cMermanHoro reHesa m agKorosibHast
JKBIl» no mammbiM Metoga Volcano plot snaunmMbivMm
[T Pa3JIMUeHnsT OKa3bIBAIOTCS JIMITL [[Ba TapaMeTpa:
BBICOKUIT WMHJIEKC JIECTPYKIIMM SPUTPOIUTOB HA YacToTe
5 x 10° T npu ankorosbroit KBIT u Gosee BbicOKast
emkoctb MeMOpan nipu JKBIT cmerannoro renesa. B mo-
CJIETYIONEM aHaIM3e BbISABJEH BKJIA/[ B Pa3jnyuie B 3TON
nape HoJIsipu3yeMocTi KJeTok Ha yactore 108 I

M 3BecTHBI JaHHBIE O MMOBBIIIEHHOM TEMOJIN3€E IPUTPO-
1IUTOB Ha (POHE ATKOTOJNbHON MHTOKcHKarmu [25, 26],
TUTIEPTIMKEMUN U TUTiepuHcyuHemun [27, 28], cumnapo-
Me muTosn3a npu Iud@y3HBIX 3a00JEBAHUSX TEYeHH
[29, 30], aucnummaemun [31, 32], MOBBIIIEHHOM YPOBHE
MoueBoil KucjaoThl [33]. BbisgBiaeHo Hammume accomma-
1M MeK/Ty BBINIEOUCAHHBIME (DAKTOPAMU W MHJIEKCOM
fectpykimn sputpoimToB. CiieyeT 3aMeTHTb, UTO CTe-
[eHb remMoJin3a Ha Huskoil yacrore 10° T'p 6bwia oguum
u3 auddepentmpytonx Maprepos sKBII cMermannoro
reneza 1 HAJKBII, uyto orpakanso XpoHUYECKOe TOK-
CMYeCKOoe BO3EHCTBUE ATaHOJA HAa KJIETKU MPU CoYeTa-
HUM MeTa0o/IM4ecKoro u ajikorosbHoro remesa sKDBII,
orcyrcrBytomero y manmentoB ¢ HAJKBII. Cwmenienne
PABHOBECHOH YaCTOTHI B BBICOKOUACTOTHBIN HATIA30H
TaK)Ke OTPAXKAI0 PE3yJIbTaT JITUTEJbHOTO BO3/EHCTBHS
Ha KJETKH BBICOKMX JI03 HTAHOJA, YTO OBLIO MOKA3aHO
Hamu patee [12] 1 onpenenio posb JaHHOTO TIOKa3aTe-
asg B muddepentmposannn rpynn ¢ HAYKBIT u JKBII

cMertanHoro rene3a. B mape «7KBII ememanaoro renesa
u ankoroabHasg sKBIl» Takske 3HAUNMBIM OKa3ajcs WH-
JIEKC JIECTPYKITMN Ha BBICOKOW YacTOTe 3JEKTPUIECKOTO
nosst (5 % 105 T'p). B marmoM coryvae (hakTop aikorosst
MIPUCYTCTBYET B 00€NX TPYIIIAaX, HO TPH AJKOTOJbHOI
JKBII ycranoBmierbl 6osiee BHICOKHE PA30Bble U HEIENb-
HbIe JI03bI TTOTpebJIsieMoro staHosa, yeM mpu sKBIT cve-
MIAHHOTO TeHe3a.

JlosozaBucuMbrii 3deKkT sTaHOMA HA BBIPAKEH-
HOCTb TeMOJIM3a MOKa3aH B HKCIEPUMEHTAJIbHBIX pa-
6orax A. Bertola et al. [34], C. Zheng et al. [35],
a TaKyKe B MPOCIEKTUBHOM mcciepoBanuu S. Mueller
et al. [36]. B Goubimoit Koropre 3/0yTOTPEOTSIONINX
ankorosneM (n = 439) MakpOCKONMYECKHE MPU3HAKH
remosmsa Habaonanuch B 10 % Bcex uccaegoBaHHbBIX
obpastos [35]. Ilo mamabpM nccaemoBanmst L.M. Chi
et al., atanos nuHAyIMPYeET 0Opa3oBaHe MEMOPAHHDIX
nop guameTpoM npumepro 13 A, koropoe MosKeT ObITh
CBSI3aHO C HapYyIIEHHEM CTPYKTYPbI MeMOPAHHbBIX IU-
TOCKEJIETHBIX 0eJIKOB 3puTpoInToB [37], uTo BHocaesn-
CTBUU TPUBOJUT K TeMOJIUTUYECKOW anemun [25, 26,
38]. CBoOOHBIII TeM MOKET BbI3bIBATh Pa3sHOOOPa3-
HbIe TIPOOKCH/IAHTHBIE U MPOBOCTANUTENbHDBIE 3 deK-
Tl [39], MOBBINIEHWE CHIBOPOTOYHOTO YPOBHS MapKe-
pa remosimza CD163 [35].

WNHpeke AecTpyKIMH TPW UCCAEIOBAHUN METOJIOM
JnsseKTpodopesa TeCHO CBSI3aH € TMOJISIPU3YEMOCTHIO
KJIETOK, KOTOPasi OTPa’KaeT UX KU3HECTOCOOHOCTD,
OMOJIOTUYECKYIO aKTUBHOCTD M TECHO CBSI3aHA C AJIEK-
TpUYecKUMH mapamerpamu kJjetku [40, 41], comep-
JKaHUEeM CHAJIOBOIM KHCJIOTHI B MeMOpaHe, 3JeKTPO-
dopeTnueckoii TOABMKHOCTHIO KJIETOK W WHIEKCAMU
arperannu [42]. B skcnepumenrax in silico moka-
3aHO, YTO KJETKH JIUI[, CUCTEeMATHYeCKH MOTPebis-
IOIIX AJKOTOJIb, 00JaAai0T OGOJbIIENl XPYITKOCTHIO
B OTBET Ha TEMOJUTHYECKWI areHT (eHmJIruapa-
3uH [35], 4TOo coryacyercsi ¢ HAMIMMHU JAHHBIMU
O CHUKEHHBIX YPOBHSX MOJSAPU3YEMOCTH Ha YaCTOTE
105 Tt m oTHOCHTENBHOU ToJsipu3yeMocTu. /lanHoe
06CTOSITENICTBO OMPEIENIIO POJTh MOJISPU3YEMOCTH
Ha Bbicoknx vactorax (10° Ti) u oTHOCHTETBHOI
MOJISIPU3YEMOCTH Kak OMOMapKepoOB [/ pasJinmde-
Hust JKBII cmemannoro reneza or HAJKBII n anko-
rorpaON JKBII.

Cnoco6HocTh apurponura kK jgedopmainuu o0y-
CJIOBJICHA JKUIKUM XapaKTePOM KJIETOUHOTO COEPIKU-
MOTO, 3JIACTUYHOCTHIO IPUTPOIUTAPHON MeMOPaHbBI
U OTHOCUTEIbHBIM U30BITKOM TIOBEPXHOCTHOM ILJIOIIA-
i MeMOPaHBI IO OTHOIIEHUIO K BHY TPUIPUTPOIUTAD-
HOMY 00BbeMy U COCTOsSIHWEM TeMorJyiobuna [43, 44].
Y marnumeHToB ¢ MeTabGoJNYecKH acCONMMMPOBAHHOM
askorosbHOl JKBII m3mMeHneHmss aputponmToB ycy-
ry6asioress apdexraMu JAJTUTENBHOTO BO3/IEHCTBUS
ATAHOJA W €ro MeTaGoJUTOB, YTO OTPAKAETCS B CTe-
MEHN U3MEHEeHUsT aMIINTY /bl ehopMalii Ha 4acToTe
5 x 10° T, omnpejensss 3HAYUMOCTb JAHHOTO Tapa-
Merpa B pazneuennn KBII cMemannoro renesa
n HAJKBII [45—48]. Tunepriukemusi u MOTEHIUATb-
HO ToBbIeHHble yposHu Hb, =~ ysemuuusaor 0606~
MIEHHDI TT0Ka3aTesNb KeCTKOCTH KJIETKH U OOpPaTHO
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BJIMSTIOT Ha ee CIocOoOHOCTh K aedopmaruu [49], Bau-
sisT Ha 0O0OIIEHHbIN TOKa3aTe b BSI3KOCTH KJIETOK U €€
nepopMUPYEMOCTD.

W3smenenust mokasareseii eMKOCTH MeMOpaHbl OKa-
3a1ch 6oJiee BBIPAKEHHBIMU MPH CMENIAHHOM TeHe3e
JKBII, wem mpu HAJKBII. B T0 Xe BpeMs B mape
«/KBII cMmemannoro remesa um ankorosgbHass ;KBII»
6oJiee HU3KUE BEJUYUHBI €MKOCTH MeMOpaH OKa3a-
JINCH Y TIAIMEHTOB C AJKOTOJIbHON 3TUOJIOTHEN KUPO-
BoIl GoJie3H TiedeHn. Hammame IBYyX aTHOTOTTYECKIX
hakTopoB — MeTaboJUYECKOr0 W AJKOTOJHHOTO —
npejnoJiarango 6oJjiee BbIpaskeHHbIe M3MEHEHUS JlaH-
HOTO ToKa3saTeJst: 6ojiee HU3KHE BEJIUUNHBI €eMKOCTH
MeMOpaH OKa3aJuch y MaIlMEHTOB C aJKOTOJHHOM
arnonorueit JKBII. Oxnako mpu amkoroabHOM re-
Hese JKBII no3pr stanosna, mpuBojsine K CTPYK-
TYPHBIM M3MEHEHUsIM B MeMOpaHaxX KJEeTOK, ObLIn
CYIIECTBEHHO BBITIE, BEPOSTHO, ¢ GOJBINEH BbIPAsKEH-
HOCTBIO C/IBUTOB, TOJITBEPK/IA€MbIX IKCIIEPUMEHTAMU
C. Zheng et al. mo mosozaBucumbiM addertam sTa-
HoJsta [35], BBIABIEHHBIMU HN3MEHEHUSIMU B COOTHOILIE-
unu  xosecteput,/ dhochomnnuabt, dpaxiuit  docdo-
JIUTIN/IOB, YBEJUYEHUEM ILJIOTHOCTH GEJTKOB IOJIOCHI 3,
4.2, 4.9, axrtuna u ramkodopuHOB [50], nsMeneHus-
MU TIPOUIIST SKUPHBIX KUCJIOT MeMOPaH 3PUTPOIUTOB
[51], uro B OGoJibluell CTEEHM MOBJIUSIO Ha IIOKa3a-
TeJh €MKOCTH MeMOpaH SPUTPOIMTOB TIPU ATKOTOJIb-
noit JKBII.

3akaoueHue

Taxum o6pasomM, "aunboiiee 3HAYUMbIMU
s auddepenniuposanus JKBII cmemannoro reme-
3a (MeraGommueckuii + amkoroabHbiit) or HAJKBII
mpu  ucrnosab3oBarun Metoga Volcano plot oxkasa-
JINCh TIOJIIPU3YEMOCTh KjeToKk Ha dvacrore 106 Tig
(p = 6,49 x 10°), eMKOCTb KJETOYHOU MeMOpaHbI
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Electrical and Viscoelastic Parameters

of Erythrocytes as a Part of Diagnostic Models
for Differentiating Fatty Liver Disease

of Mixed Genesis from Non-Alcoholic

and Alcohol-Related Fatty Liver Disease

Margarita V. Kruchinina!?*, Marina F. Osipenko?, Marina V. Parulikova!, Andrei A. Gromov'

" Research Institute of Internal and Preventive Medicine — Branch of the Institute of Cytology and Genetics,
Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russian Federation
2 Novosibirsk State Medical University, Novosibirsk, Russian Federation

Aim: creation of diagnostic models including electrical, viscoelastic parameters of erythrocytes to distinguish fatty
liver disease of mixed etiology (metabolic + alcoholic) from non-alcoholic and alcoholic fatty liver disease.
Materials and methods. We examined 46 men with non-alcoholic fatty liver disease (NAFLD), 43 men with alcoholic
fatty liver disease (AFLD), as well as 54 men with fatty liver disease (FLD) of mixed genesis (metabolic + alcohol-re-
lated); average age of the patients included in the study made 48.4 = 9.6 years. The diagnosis was established on
the basis of liver ultrasound findings and FLI liver steatosis index with a fibrosis grade of F1 or less (FibroScan® 502,
Echosens, France). The electrical and viscoelastic parameters of erythrocytes were investigated by the diagnostic
technique of dielectrophoresis using an electrooptical cell detection system.

Results. The most significant parameters for differentiating fatty liver disease of mixed genesis (metabolic + alco-
holic) from NAFLD using the Volcano plot have turned out to be cell polarizability at a frequency of 106 Hz (p = 6.49 x10°®),
erythrocyte cell membrane capacity (p = 0.00077), relative polarizability (p = 0.001), the levels of which were higher
in patients with NAFLD. On the contrary, the index of red blood cells destruction at 10° Hz was higher in FLD of the
mixed genesis (p = 0.047) and the crossover frequency was shifted to the high frequency range more than in NAFLD
(p =0.0005). The discriminant analysis has additionally revealed the significance of the degree of erythrocyte defor-
mation at 5 x 10° Hz in distinguishing between mixed-genesis FLD and NAFLD. In differentiating FLD of mixed genesis
from NAFLD, a diagnostic model incorporating the above red blood cells parameters has provided an AUC of 0.829
(confidential interval: 0.742-0.916), sensitivity of 80.9 %, and specificity of 83.3 %.

Two indicators of red blood cells have been established that statistically significantly distinguish the mixed-genesis
FLD from the AFLD (Volcano plot); these are the index of red blood cells destruction at a frequency of 5 x 10° Hz, which was
higher with AFLD (p = 0.0007), and the capacity of cell membranes, the value of which prevailed in mixed-genesis
FLD (p = 0.011). When distinguishing the mixed-genesis FLD from the AFLD, the combined model with the inclusion
of three parameters of red blood cells, namely the index of red blood cells destruction at a frequency of 5 x10°Hz, the
capacity of erythrocyte membranes, and polarizability at a frequency of 10° Hz, has shown the highest levels of di-
agnostic accuracy, namely AUC = 0.751 (confidential interval: 0.611-0.908) with a sensitivity of 79.5 %, specificity
of 74.7 %.

Conclusion. The electrical and viscoelastic parameters of erythrocytes studied using the diagnostic technique of di-
electrophoresis should be considered as promising biomarkers for the diagnosis of diffuse liver disease.
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AneKTpu4yeckmne n BA3KOyrnpyrue napameTtpbl 3pUuTPOLUTOB B COCTaBe
AnarHocTuyeckux mogenen ana guddepeHunpoBaHUd XUPOBOM 60Ne3Hn
neYeH CMEeLLaHHOro reHe3a oT HeaJsiIKOroJibHOM U asiIkoroJibHOM XXuposowu
00JsIe3HM NeYeHmn

M.B. KpyuunHuHa'?*, M.®. Ocunexko?, M.B. Mapynmkosa', A.A. lpomos!

" HUW tepanuu n npogunaktuyeckoi meanumHsl — ¢punvan G@r6HY «denepabHbili ICCIE[0BaTENbCKUI LIEHTP
WHcTuTyT umtonorumv n reHetuku CO PAH», HoBocubupck, Poccurickas denepatims

2 re0yY BO «HoBocmbupckuii rocyaapCTBEHHbIV MEANLMHCKUI YHUBEPCUTET» MUHUCTEPCTBA 34PaBOOXPaHEHMS]
Poccuickori @enepaumm, HoBocubupck, Poccuiickas denepaims

Llenb uccnepoBaHus: CO30aHVE ONArHOCTUMYECKMX MOAENEN, BKIIIOHAKLWMX 3NEKTPUYECKmMe, BA3KOynpyrme na-
paMeTpbl 3PUTPOLIUTOB, AJ1S Pa3/IMYEHUS XMPOBOM 60/1IE3HM NEYEHU CMELLAHHOW aTnoNornn (Metabonmnyeckas +
aJIKOrosibHasi) OT HEasIKOroJIbHOW 1 ankorosbHOM XUPOBOW GONE3HN NEYEHN.

Martepuanbl u metogbl. O6cnenoBaHbl 46 MyX4MH C HEanKorosbHOW XMPOBOW 6one3Hblo nedeHn (HAXBIM),
43 MYX4VHbI C aIKOroJibHOWM XUpoBo 6one3Hbio nedyeHn (AXBI) 1 54 MyX4uHbI C XKMPOBOW GONE3HbLIO MEeYEHU
(>KBIM) cmelwaHHOro reHesa (MeTabonMyeckuii + ankorosbHbIN); CPeAHUI Bo3pacT 06CnefoBaHHbIX COCTaBUI
48,4 = 9,6 roga. [lmarHo3s Obi BbICTAB/EH HA OCHOBaHWUM AaHHbIX YbTPAa3BYKOBOrO UCCNE0BaHUS MEYEeHN N VH-
nekca cteatosa nedeHun FLI co cteneHbio drbposa He 6onee F1 (FibroScan® 502, Echosens, ®paHuus). dnektpu-
yeckue, BA3KOynpyrne napameTpbl 3pUTPOLMTOB NCCNEA0BAHbI METOAOM ANINEKTPOdOpPe3a C MOMOLLBIO S1EKTPO-
OMNTUYECKOM CUCTEMbI OETEKLNN KITETOK.

Pesynberatbl. Hanbonee sHauymmbiMu ans anddepeHumpoBaHus XBI cmellaHHoOro reHesa (Metabonnyeckuin +
ankoronbHbin) oT HAXBI npun ncnonesosaHnm metoga Volcano plot okazanncb Nongpm3yemMoCcTb KJIETOK Ha 4acTo-
Te 108y, (p = 6,49 x107%), eMKOCTb KJIETOUYHOW MemMbpaHbl apuTpouunToB (P = 0,00077) 1 OTHOCUTESIbHAS NOJIAPU3Ye-
MocTb (p = 0,001), ypoBHM KOTOPLIX GbINN Bhile y nauneHToB ¢ HAXBI. HanpoTue, MHOEKC AECTPYKLIMM 3PUTPOLIA-
ToB Ha yacTtoTe 10° U, okasancs Bbille Npu cMmelaHHoM reHese XBIM (p = 0,047), a paBHOBECHAsA 4acToTa CMeLL,eHa
B BbICOKOYACTOTHbINM Anana3oH No cpaBHEHUIO ¢ nokasatenamu npy HAXBI (p = 0,0005). LINCKPUMNHAHTHbLIV aHa-
N3 OOMOSTHUTENBHO BbISIBUJ 3HAYMMOCTb CTEMEHN AedopmMaLn 3puTpoumnToB Ha YacToTe 5 x10° 'y, B pa3nnyeHnmn
XKBI1 cmewaHHoro reHesa n HAXBI. uarHoctunyeckas mogenb npu guddeperumposaHnm XXBIN cmewaHHoro re-
He3a ot HAXBI, BkntoyatoLLas BbiLLeEONMCaHHbIE NapamMeTpbl 3puTpoumToB, obecneumna AUC 0,829 (noseputenb-
HbI HTepBan (AN): 0,742-0,916), yyBcTBUTENLHOCTL — 80,9 %, cneundnyHocTe — 83,3 %.

YcTaHOBNEHBI ABa MokasaTens SpUTPOLMUTOB, CTATUCTUYECKM 3HAYMMO OT/INHAIOLLME XUPOBYKD GONE3Hb MEYEHU
cMeluaHHoro reHesa ot AXBI (Volcano plot), — 9To MHaekc aecTpykummn Ha yactoTe 5 x 10° ', KOTOpbI ObiN BbiLLe
npu AXBI (p = 0,0007), 1 emMKOoCTb MEMOPaH KNETOK, BeMYMHA KOTopoi npeobnagana npu XBI cmelaHHoro
reHesa (p = 0,011). MNpu pasnuyeHnn XBI cmelaHHoro reHesa ot AXBI koMOGUHMPOBaHHAs MoAesb C BKIOYe-
HMEM TPEex NapamMeTpPOoB 3PUTPOLIMTOB — MHAEKCA OAeCTPYKUUM Ha yacTtoTe 5 x10° u, eMKocTM MembpaH 3puTpo-
LMTOB 1 NONApu3yemMocTu Ha YactoTe 10° Ny, — nokasana Hanbonee BbICOKME YPOBHU AMArHOCTUYECKOM TOYHOCTU:
AUC=0,751 (OWN: 0,611-0,908) ¢ wyBCTBUTENBLHOCTLIO 79,5 %, cneundunyHOCTbIO 74,7 %.

3aknoyeHue. INeKTpruyYeckne 1 BA3KOYNpyrme napameTpbl 3pUTPOLUTOB, N3YHEHHbIE C MOMOLLbIO METOAA ANS-
nexkTpodopesa, cnenyeT paccMaTpmBaTth Kak MEPCNEKTMBHbIE GroMapKepbl A1t AuarHOCTUKM Anddy3HON naTono-
N NeYeHN.

KnioueBbie cnoBa: xvpoBas 60/1e3Hb NeYeHn, reHes, ANarHoCTMYECKME MOOENN, SPUTPOLUTLI, AnanekTpodopes

KoHdnukT uHTEepecoB: aBTopbl 3as8BNSI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Pab6oTa BbinosHeHa ro ocynapCcTBEHHOMY 3a/aHuio B pamMkax OrOXETHbIX TeM «U3y4eHune MOoeKysspHO-reHe-
TUYECKUX Y MOJIEKYJIIPDHO-OMOI0rNHYEeCKNX MEXaHN3MOB Pa3BUTUSI PACIIPOCTPAHEHHbIX TepaneBTndeckux 3abose-
BaHwii B Cnbupwy 7151 COBEPLLEHCTBOBAHMS 0AX0A0B K UX PAHHEeV anarHocTyke v npogunaktke», 2024-2028 rr.
(FWNR-2024-0004), «CoBepLLeHCTBOBaHNEe METOAOB ANArHOCTUKM, POPUIaKTUKU 1 e4eHns 60sIbHbIX Pacrpo-
CTPaHEHHbIMY 3206071€BaAHNSIMU renaTtobuINapPHON CUCTEMbI U XeslyA04YHO-KULLIEeYHOro Tpakta B Cubupu», 2023—
2025 rr. (FWNR-2023-0003).

Ana untnpoeauuma: KpyunHuHa M.B., Ocunexko M.®., Mapynukosa M.B., MpomoB A.A. SnekTpryeckme 1 BA3KOyrnpyre napamerpbl
3PUTPOLMTOB B COCTABE ANArHOCTUHECKMX MoAenen Ans AnddepeHLIMPOBaHS XUPOBOV O0NIE3HU NMEYEHN CMELLIAHHOMO FrEHE3a OT He-
QSIKOrOJIbHOW 1 @JIKOTOJIbHOW XXUPOBOM 60NE3HM neveHn. POCCUIACKIMIA XypHaST raCTPO3HTEPOSIONM, FenaToNioriu, KONOMPOKTONOMM.
2024. https://doi.org/10.22416/1382-4376-2024-1215-3218

(AFLD), despite the fact that both diseases share
common pathophysiological mechanisms, genetic

Non-alcoholic fatty liver disease (NAFLD) is and epigenetic factors and often coexist [2]. Both
the most common cause of chronic liver diseases diseases are characterised by a wide range of histo-
worldwide, reaching 25—30 % [1]. Since its first de- logical features, ranging from isolated steatosis to
scription in 1980, NAFLD has been considered a steatohepatitis and cirrhosis [3]. The distinction be-
form distinct from alcohol-related fatty liver disease tween NAFLD and alcohol-related FLD is currently

Introduction
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based on the amount of alcohol consumed, which
is nominally established [4, 5]. Given the syner-
gistic effect between alcohol consumption, obesity
and metabolic dysfunction, it is likely that alco-
hol consumption serves as a significant risk factor
for liver disease progression in NAFLD and meta-
bolic syndrome [6—8].

According to F. Idalsoaga et al., there are pa-
tients with alcohol-related liver disease in clinical
practice having metabolic cofactors (alcohol-relat-
ed fatty liver disease with metabolic syndrome) and
patients with NAFLD who consume alcohol, which
is contributing to the pathological process (meta-
bolically associated fatty liver disease with alcohol-
ic component). These patient populations tend to
the opposite poles of those with non-alcoholic liver
disease without alcohol contribution and alcoholic
one without manifestations of metabolic syndrome
[9]. Establishing the predominant etiological factor
in patients with FLD is a challenging clinical task,
due to the similarity of histological picture when
performing liver biopsy, changes when using imag-
ing methods [3], overlapping metabolic profiles [2],
unidirectional changes in biomarkers included in di-
agnostic panels (Ash-Fibro Test, Nash-Fibro Test al-
gorithms as part of the FibroMax test, FM) [9, 10].

The term “steatotic liver disease” (SLD, or “he-
patic steatosis”) proposed in 2023 includes pathology
with different etiological factors for the development
of steatosis (cardiometabolic, alcohol, hepatitis virus-
es, drugs and others), including steatotic liver disease
associated with metabolic dysfunction, metabolically
associated alcoholic disease [11], which indicates the
relevance of this problem.

Our previous studies have shown the capability
of using the electrical and viscoelastic parameters
of erythrocytes studied diagnostic technique of di-
electrophoresis in establishing the etiology of FLD
[12—15].

The aim of this study is as follows: to create diag-
nostic models including electrical, viscoelastic param-
eters of erythrocytes for distinguishing FLD of mixed
etiology (metabolic + alcohol-related) from non-alco-
holic and alcohol-related fatty liver disease.

Materials and methods

We have examined 46 men (average age —
48.6 + 8.7 years) with NAFLD; 43 men with al-
cohol-related fatty liver disease (average age —
47.6 + 10.1 years) and 54 men (average age —
49.1 + 9.9 years) with fatty liver disease of mixed
genesis (metabolic + alcohol-related).

Inclusion criteria for the study: male gender;
age between 25 and 65 years; a verified diagnosis of
“fatty liver disease” (FLD) according to generally
accepted criteria based on the results of ultrasound
examination of the abdominal cavity organs; degree
of liver fibrosis which is not higher than the 1st

degree according to indirect elastometry (FibroScan®
502, Echosens, France); abstinence from alcohol for
7—10 days; signing an informed consent to partici-
pate in the study.

Exclusion criteria: female gender; age younger
than 25 and older than 65 years; FLD associated
with viral, medically induced, autoimmune, geneti-
cally determined liver diseases, parenteral nutrition;
early withdrawal periods (less than 7—10 days); de-
grees of liver fibrosis exceeding the first one, accord-
ing to indirect elastometry; clinically significant se-
vere concomitant pathology in the acute stage.

The NAFLD has been diagnosed in accordance
with the criteria of clinical recommendations [16].
The diagnosis of NAFLD has been confirmed by the
index of NAFLD liver fat score [17]. Most of the
patients (73.9 %) have not consumed alcohol at all
or have occasionally (3 to 4 times a year) used low
doses of alcohol (on average 17.8 + 8.5 g per day
equivalent to pure ethanol). The data of the ques-
tionnaires and biochemical parameters made it possi-
ble to exclude the alcoholic etiology of FLD.

The alcoholic genesis of steatosis has been estab-
lished according to the data of reliably confirmed
presence of systematic alcohol consumption at pres-
ent, and in the past medical history (using CAGE
questionnaire and AUDIT test) in combination with
the results of clinical and instrumental examina-
tion. Mixed etiology (metabolic + alcohol-related)
has been diagnosed in case of regular alcohol con-
sumption in patients with manifestations of meta-
bolic syndrome according to the Recommendations
of Experts of the Russian Scientific Society of
Cardiologists [18].

Other liver pathology as a cause of steatosis has
been excluded.

Signs of metabolic syndrome have been detect-
ed in patients with NAFLD and FLD of mixed
genesis, which have been assessed according to
the following criteria: the main criterion — cen-
tral (abdominal) type of obesity, waist circumfer-
ence is equal exceeds 94 cm; additional criteria are
blood pressure > 130,85 mmHg or treatment of
arterial hypertension with medical drugs; increased
triglyceride levels (= 1.7 mmol/L); decrease in
the level of high-density lipoprotein cholesterol
(HDL-C) (<1.0 mmol/L); content enhancement
of low-density lipoprotein cholesterol (LDL-C)
> 3.0 mmol/L; fasting plasma glucose concentration
> 6.1 or 7.8 mmol/L — 2 hours after glucose toler-
ance test. Metabolic syndrome has been considered as
reliable when three criteria were present: one main
and two additional criteria [18].

As a comparison group, 38 men (average age —
47.9 + 14.3 years) have been selected; they had a
healthy lifestyle, and consumed alcohol not more
than once a month in doses not exceeding 20 g
per day in terms of pure ethanol, without any
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manifestation of pathology of internal organs and
onset of metabolic syndrome.

All examined persons have undergone a study
of biochemical parameters, including liver function
tests, lipid profile parameters; liver steatosis index
called FLI (Fatty Liver Index) [16], NAFLD liver
fat score [19] and CARO [20] have been deter-
mined. The degree of liver fibrosis severity has
been determined using the technique of indirect
elastometry of the liver on FibroScan® 502 device
(Echosens, France) (from FO to F4 according to
METAVIR scale). It has not exceeded F1 in pa-
tients with FLD, but it has corresponded to FO
degree in the comparison group.

Electrical and viscoelastic parameters of erythro-
cytes have been studied in all examined patients us-
ing the diagnostic technique of dielectrophoresis in a
non-uniform alternating electric field by means of an
electrooptical cell detection system [13]: mean cell diam-
eter (um), fractions of discocytes, spherocytes, deformed
cells (%), polarizability of cells at different frequencies
of the range (m?), relative polarizability (ratio of the
index value at 10° Hz to 10° Hz), summarized index
of rigidity (N-m), viscosity (Pa-s), electrical con-
ductivity of membranes (Sm/m), indices of red
blood cells (RBC) destruction (at different frequen-
cies of the range) (%) and RBC aggregation (relative
units), amplitude of RBC deformation at 10° Hz (m),
degree of cell deformation at 5 x 10° Hz (%), RBC
membrane capacitance (F), velocity of RBC motion
to the electrodes (um/s), position of crossover fre-
quency (Hz), value of dipole moment (Cl-m). The
original CELLFIND software package has been
used for cell image recognition and computer data
processing. The reproducibility error of the tech-
nique is equal to 7—12 %.

Statistical data processing has been per-
formed using IBM SPSS Statistics v. 26.0 (IBM
Corp., USA). In case of normal distribution
(Kolmogorov — Smirnov test), the mean (M) and
standard deviation (SD) have been calculated.
When comparing two normally distributed sam-
ples, the Student’s t-test has been used. In the
absence of a normal distribution, a median (Me),
and 25th and 75th percentiles (Me (25 %; 75 %))
have been calculated, and the reliability of the
differences in the values has been assessed using
non-parametric test criteria (e.g., the Mann —
Whitney U-test, the Kraskell — Wallis test), the
Pearson’s chi-squared test has been applied. The
critical significance level of the null hypothesis
(p) has been assumed to be equal to 0.05. The re-
lationships between the traits have been assessed
by calculating Pearson’s linear correlation coeffi-
cient and Spearman’s rank correlation coefficient.

The orthogonal partial least squares discrimi-
nant analysis (OPLS-DA) has allowed us to iden-
tify the differences, the unpaired ¢-test (comparison
of parameter levels of patient groups in pair) and

the Volcano plot and a system of machine learning
algorithm named Random Forest have been used, us-
ing MATLAB software (R2019a, Math Works) and
the R programming language [21]. A ROC analysis
has also been performed.

Results

The presence of hepatic steatosis in all examined
patients has been confirmed by values of the FLI
liver steatosis index exceeding 60 (with a proba-
bility of more than 78 %) [16], and the NAFLD
liver fat score exceeding —0.64 (with sensitivity
86 %, specificity 71 %) [17]. All patients with
NAFLD and mixed-genesis FLD have shown evi-
dence of the metabolic syndrome, such as abdomi-
nal obesity, arterial hypertension, hypertriglycer-
idemia, hypercholesterolemia, we have also found
statistically significant increase in insulin, fast-
ing blood glucose, and uric acid. The CARO in-
dex value of less than 0.33 indicates the presence
of insulin resistance in all patients with NAFLD
and a mixed-genesis FLD [20].

Patients with FLD of an alcohol-relat-
ed and mixed genesis had an AUDIT test score
of > 8 points and positive answers to 3—4 ques-
tions on the CAGE questionnaire. Most of the
patients observed with alcohol-related FLD have
consumed alcohol regularly (more than 2—3 times
per week) over a period of 8 to 22 years, the sin-
gle dose of alcohol consumed has amounted to
128.5 + 80.8 g and the weekly dose was
653.7 + 473.2 g expressed as pure ethanol. 65.1 %
of patients have indicated a preference for strong al-
coholic drinks (vodka, cognac, whiskey), 30.2 % of
persons have consumed alcoholic drinks of various
strengths, including strong alcohol. Patients with
mixed-genesis FLD (metabolic + alcohol-related)
have also consumed alcohol on a regular basis at
a frequency of > 1 time per week with a prefer-
ence for strong alcoholic drinks in ~60 % of cas-
es, but with lower single and weekly alcohol doses
(108.2 + 65.3 and 219.8 + 120.7 g, respectively,
expressed as pure ethanol).

The activity of most hepatic enzymes (transami-
nases, GGTP, alkaline phosphatase), the content of
total bilirubin and serum iron, reflecting liver dama-
ge, were higher in patients with FLD than in the
comparison group, staying within the reference val-
ues or with minimal deviations from them, which
did not exclude the presence of steatohepatitis [22].
Activity of AST and GGTP, de Ritis ratio, direct
bilirubin and serum iron content have been higher
in patients with alcoholic genesis of FLD compared
to other groups, which indirectly confirms the se-
verity of toxic effects of high doses of ethanol on
hepatocytes [23]. The content of total protein and
albumin in patients with FLD has been comparable
with the values of the male comparison group. This
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fact evidences a preservation of protein-synthetic
function of the liver. Dyslipidaemia has been de-
tected in all groups of patients with FLD, the high-
est levels of total cholesterol and triglycerides have
been found in the group with mixed genesis of the
disease; HDL-C in patients with alcoholic FLD was
higher than in NAFLD, which probably reflects the
presence of regular alcohol consumption [23]. The
liver stiffness investigated by indirect elastometry
has tended to increase in patients with NAFLD,
mixed-genesis FLD compared to a group of healthy
men [24]. Liver density has turned out to be sig-
nificantly higher in patients with alcoholic genesis
of FLD than in the control group (p = 0.028). This
confirms that ethanol is a relevant factor for fibro-
genesis [23].

Patients with FLD have differed from the compar-
ison group by a lower proportion of discocytic and a
higher proportion of spherocytic, deformed forms of
erythrocytes. The RBCs of patients with FLD have
indicated lower values of amplitude of RBC defor-
mation, membrane capacity, velocity of RBC mo-
tion to the electrodes, dipole moment value, polar-
izability at high electric field frequencies of 10° and
0.5 x 10% Hz, and relative polarizability compared
to the control group, and, in contrast, higher levels
of summarized indices for viscosity, rigidity, electri-
cal conductivity, RBC aggregation and destruction
at all electric field frequencies, and polarizability at
low field frequencies of 0.1 x 106 and 0.05 x 105 Hz
(p < 0.000001). A shift of the crossov frequen-
cy into the high frequency range (more than
0.5 x 10° Hz) has been detected in patients with
FLD. The most pronounced deviations in the pa-
rameters of erythrocytes compared with healthy
individuals have been found in patients with alco-
hol-related and mixed-genesis FLD [12—15].

In the alcoholic genesis of FLD, the index
of RBC destruction has turned out to be sta-
tistically significantly higher at a frequency of
5 x 10° Hz (p = 0.016), the crossover frequen-
cy was more shifted to the high-frequency range
(p = 213 x 10%). On the contrary, the cell
membrane capacity (p 1.21 x 10"), the de-
gree of change in the amplitude of RBC deforma-
tion at a frequency of 5 x 10° Hz (p = 2.38 x 10%),
the polarizability of cells at a frequency of 10° Hz
(p =9.38 x 10%), the velocity of RBC motion to the
electrodes (p = 4.32 x 109), the magnitude of the
dipole moment (p = 1.66 x 10°), and the relative
polarizability (p = 2.35 x 10°) were lower in AFLD
compared with NAFLD [15].

A normalization of electrical and viscoelastic in-
dices of erythrocytes has been performed on the me-
dian (centred on the mean value) to create a differ-
ential diagnostic model in the pair “FLD of mixed
etiology vs. NAFLD” (Fig. 1).

To identify differences in the normalized levels
of erythrocyte parameters in patients with FLD of
mixed etiology and NAFLD, a discriminant anal-
ysis (OPLS-DA) has revealed a list of erythrocyte
parameters that differ significantly between the
groups depending on the RBC levels (Fig. 2A).

The use of the Volcano plot method (unpaired
statistics) has ensured the establishment of electri-
cal and viscoelastic parameters of erythrocytes that
are most significant for distinguishing patients with
non-alcoholic and mixed-genesis FLD (Table 1).

The polarizability of cells at a frequency of 10° Hz
(p = 6.49 x 10%), crossover frequency position
(p = 0.0005), the capacity of the cell membrane
(p = 0.00077), relative polarizability (p = 0.001),
the index of destruction of erythrocytes at a fre-
quency of 10° Hz have turned out to be the most
significant for distinguishing NAFLD and FLD of
mixed etiology (p = 0.047). At the same time, the
polarizability of cells at a frequency of 10 Hz, rela-
tive polarizability, and cell membrane capacity have
turned out to be higher in NAFLD compared with
the mixed-genesis FLD. In contrast, the crossover
frequency in mixed-genesis FLD was shifted to the
high frequency range, and cell hemolysis was more
expressed at 10° Hz than in NAFLD.

Figure 3A shows the ranking of the studied elec-
trical, viscoelastic parameters of erythrocytes ac-
cording to their contribution to the distinction be-
tween FLD with non-alcoholic and mixed etiology.
The contribution to the distinction has been provid-
ed by such characteristics as the proportion of de-
formed cells, electrical conductivity, index of RBC
aggregation, which are higher with mixed genesis of
FLD and the degree of deformation of erythrocytes
at a frequency of 5 x 10° Hz, the magnitude of the
dipole moment, which, on the contrary, are higher
with NAFLD.

The associations of some parameters of eryth-
rocytes significant for the differential diagnosis of
FLD have been studied, such as membrane capacity
and polarizability at a frequency of 10° Hz. The
strongest direct (» > 0.5) connections have been
found between the capacity of erythrocyte mem-
branes and the magnitude of the dipole moment
(p = 0.002), the degree of deformation at a frequen-
cy of 5 x 10° Hz, the amplitude of RBC deforma-
tion at a frequency of 106 Hz (p = 0.0001), the rela-
tive polarizability (p = 0.006), the velocity of RBC
motion to electrodes (p < 0.0001), and a strong
feedback has been established with the equilibrium
frequency position (p = 0.0015). The polarizability
at a frequency of 105 Hz was directly and strongly
associated with the polarizability at a frequency of
5 x 10° Hz (p = 0.007), as well as with the velo-
city of RBC motion to the electrodes (p = 0.0038),
the degree of cell deformation at a frequency of
5 x 10° Hz (p = 0.001) and vice versa — with the
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Figure 1. Normalization of the values of electrical and viscoelastic parameters of erythrocytes in groups of pa-
tients with FLD of non-alcoholic and mixed etiology (on the left — parameter values before normalization, on the
right — after normalization)

Pucynox 1. Hopmanusanms BeJTMYIH 3JIEKTPHYECKIX W BA3KOYNPYTHX TTapaMeTPOB 3PUTPOINTOB B TPYIIAX MallleH-
toB ¢ JKBII neankorosbHol n cMentannoil stuosoruu (cjiesa — 3HaYeHUs apaMeTpPoOB [0 HOPMaJIM3alii, clpaBa —
HocJie HopMaJnu3alum)

Before normalization — [lo mopmasmsanmu; Summarized rigidity index (N-m) — OGoGueHHbIii mokasarenb
xkectkoctn  (H-m); After normalization — Tlocne nopmammsaumym; Deformation amplitude at frequency
of 10 Hz (m) — Ammmryaa nedopmarm va gacrore 106 Tir (m); Dipole moment (Cl-m) — [Innosmabiii Moment (Kir-m);
Average RBC diameter (um) — Cpeanuii guamerp spurporura (Mxm); Proportion of deformed cells (%) — Toas
nedopmupoBannbix kaetok (%); Membrane capacity (F) — Emxocts Mem6pan (D); Density — Ilnortrnocts; Cross-
over frequency position (Hz) — Tlonoxenue pasuosectoii yacrorsl (Ti); Index of RBC destruction at frequen-
cy of .. Hz (%) — Wnpekc mecrpykumm Ha uactore .. I'm (%); Index of RBC aggregation (relative units) —
Nugexc arperanmm (yer. en.); Velocity of RBC motion to the electrodes (um/s) — CKOpocTh ABMIKEHUST KJIETOK
k asekrpogam (Mrm/c); Relative polarizability — Ornocurenbaas nossipusyemocts; Deformation degree at
5 x 10° Hz (%) — Crenenb gedopmanuu Ha yacrore 5 x 10° Ty (%); Polarizability at ... Hz (m?) — [oaspusyemoctsb
na vacrore ... i (M%); Predominant cell shape (relative units) — IpeoGragaomas dopma kiaerok (yca. ex.); Elec-
trical conductivity of membranes (Sm/m) — Duekrponposoauocts Mem6pan (Cm/Mm); Magnitudes — Bennuutbi;
Summarized viscosity index (Pa-s) — O6Go6mennbiii mokasareap Bsaskoctn (ITa-c); Normalized magnitudes —
HopMaiu30BaHHbIE BEJIUYUHDL.

index of RBC destruction at a frequency of 10° Hz
(p = 0.004).

The cluster analysis performed (Fig. 4) has al-
lowed us to identify three main clusters, which in-
clude most of the patients of the studied groups.
It is likely that different clusters included patients
with FLD with varying severity of necroinflamma-
tory changes in liver tissue.

The ROC analyses performed for individual RBC
parameters to distinguish patients with NAFLD
from mixed-genesis NAFLD has demonstrated suf-
ficient levels of diagnostic accuracy: for membrane
capacity — AUC = 0.759, sensitivity 66.7 %, spec-
ificity 79.5 %; for degree of cell deformation at
5 x 10° Hz — AUC = 0.807, sensitivity 70 %, spec-
ificity 84.6 %; for cell polarizability at 10¢ Hz —
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Figure 2. Discriminant analysis for distinguishing the levels of electrical, viscoelastic parameters of erythrocytes
in patients with FLD of mixed etiology: A — from non-alcoholic origin of FLD (pink cloud, pink dots — levels of
erythrocyte parameters in the NAFLD group; green cloud, green dots — in the group of patients with FLLD mixed
genesis); B — from the alcoholic origin of FLD (red cloud, red dots — levels of erythrocyte parameters in the
alcoholic FLD group; green cloud, green dots — in the group of patients with FLD of mixed genesis)

Pucynox 2. JInCKPUMUHAHTHBII aHAIN3 71 PA3JIUYEHUST YPOBHEH 3JIEKTPUYECKUX, BS3KOYIIPYTHX TTapaMeTpoOB apu-
tporuTos nanuentos ¢ JKBII cMemanHoii stnonornu: A — or neankoroabHoro rexesza KBII (pozosoe o61ako, po-
30Bble TOUKH — YPOBHU HapameTpos aputporutoB B rpynne HAYKBII; 3esnenoe obsako, 3eeHble TOUKH — B IPyTINe
nanuentos ¢ JKBII cmemannoro renesa); B — or ankorosbHoro renesa YKBII (kpacHoe 06/1aKko, KpacHble TOUKH —
YPOBHHU TIapaMeTpPOB 3pUTPOLUTOB B rpynie ankorosbHoil JKBII; 3ereHoe o6rako, 3ejeHble TOYKM — B IPYIIE Ma-
mmentos ¢ JKBII cMenmaHHOTO reHesa)

Table 1. Electrical and viscoelastic parameters of erythrocytes, studied by the Volcano plot method
(unpaired statistics), in patients with FLD of various etiologies (NAFLD vs. FLD of mixed etiolo-
gy) — markers for differentiation

Tabauua 1. DiexTpuyuecKue ¥ BSI3KOYNPYTHe TIapaMeTpbl 9PUTPOLUTOB, UCCJIEOBAHHbIE METOJIOM
Volcano plot (Henmaphasi cratucruka), y maiuentoB JKBIT pasiuunoii atuonornu (HAKBII nporus
JKBII cMenranHoii atrosornu) — Mapkepsl st auddepeHupoBaHust

Electrical an;l Vistcl?elastic parameters F;gtor of change vl
3./te1cmpul.;e§1?;4e l;toz}:;;ifoynpyzue ugfu'g:gffzib log2(FC) ‘?I’_’;v:,’.‘;”"‘,:l;’ —log10(p)
napamempul 3pumpouumos (FC)
I on oo v wncmome 10% T, 1.6423 0.71569 6.49E-05 4.188
g{;;fgf;;;uf;;qaf;;gegggglggénggm Iy 0.30763 ~1.7007 0.000509 3.2932
gfj,iOfggﬁlg;g;gjgggtgéjépm o 1.6034 0.68115 0.00077 3.1137
e D suayenocmd 1.5037 0.58834 0.001094 2.9609
P e A e ()| 054131 —0.88547 0.047761 1.5092
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Figure 3. Ranking of electrical, viscoelastic parameters of erythrocytes according to their contribution to differ-
entiation between FLD of mixed origin: A — from non-alcoholic FLD, b — from alcoholic FLD

Pucynox 3. PanxxupoBaHue 2JeKTPUYECKUX, BSI3KOYIIPYTHX apaMeTPOB APUTPOIUTOB MO BKJIALY B quddepeHinpo-
Banue Mexxay sKBII cmemannoro rene3a: A — ot HeasnkoroabHoii JKBII, B — ot ankorombHoit KBIT

Crossover frequency position (Hz) — Tosioskenue pasaosectoit yacrorst (Tir); Summarized viscosity index (Pa-s) —
O6o6uennbiii nokaszarens Bsaskoctu (ITa-c); Deformation degree at 5 x 10° Hz (%) — Crenenb pedopmaruun Ha
vacrore 5 x 10° T (%); Summarized rigidity index (N-m) — O6o6uiennbiii mokaszaresn sxectkoctu (H-m); Electrical
conductivity of membranes (Sm/m) — daexrponposoanocts Mem6pan (Cm/M); Predominant cell shape (relative
units) — IpeoGaagaiomas dpopma kaerok (yeiu. ex.); Membrane capacity (F) — Emkoctb MmemGpan (D); Proportion
of deformed cells (%) — Moas gedopmuposannbix kiertok (%); Polarizability at ... Hz (m®) — ITousipusyeMoctnb
na wacrore .. [ (m®); Index of RBC destruction at frequency of .. Hz (%) — MHaeKkc AeCTPYKILUE HAa YACTOTE ...
T'n (%); Relative polarizability — Otnocutenpnas nomspusyemoctb; Average RBC diameter (um) — Cpeaunii
muamerp aputporura (MxMm); Index of RBC aggregation at 106 Hz (relative units) — Wugekc arperanum
na uacrore 10° T (yca. ex.); Value of accuracy reduction — 3nauenue cHuskenust TouHoctu; Dipole mo-
ment (Cl-m) — /[lumombnbii Moment (Ka-m); Values of significant variants — Beanuumnpl 3HauMMBIX
Bapuantos; Deformation amplitude at frequency of 10° Hz (m) — Awmmiuryga aedopMmaluu Ha 4acrore
106 Ty (m); High/Low — Bpicoko,/Husko; FLD of mixed genesis — JKBII cmemannoro renesa; Velocity of RBC
motion to the electrodes (um/s) — CkopocTh aBwkeHns1 KaeTok K snextpomam (Mm/c); NAFLD — HAJKBII,
AFLD — AJKDBII.
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Figure 4. Cluster analysis (K-means clustering) of elec-
trical and viscoelastic parameters of erythrocytes in pa-
tients with NAFLD and FLD of mixed genesis

Pucynox 4. Knacrepuniii anamus (K-means clustering)
ANIEKTPUYECKUX ¥ BSIBKOYIPYTHX TapaMeTPOB 9PHUTPOIIN-
toB y marentoB ¢ HAJKBII n JKBII cMmermannoro reresa

AUC = 0.784, sensitivity 80 %, specificity 69.2 %;
for crossover frequency position — AUC = 0.748,
sensitivity 63.3 %, specificity 87.2 %. The com-
bined model has turned out to be optimal in
terms of sensitivity and specificity with a min-
imum number of erythrocyte indices, includ-
ing the following parameters: the degree of de-
formation of erythrocytes at a frequency of
5> x 10° Hz, cell polarizability at a frequency of
10¢ Hz and membrane capacity, providing an AUC
of 0.829 (CI: 0.742—0.916), sensitivity of 80.9 %,
specificity of 83.3 %.

When considering the pair of “FLD of mixed
genesis vs. alcohol-related FLD”, procedures for
normalization of parameter levels have consistent-
ly been implemented, after which a discriminant

analysis has been performed (Fig. 2B), a Volcano
plot study (Table 2), and the parameters of eryth-
rocytes have been ranked according to the degree
of their contribution to the distinction of the
mixed-genesis FLD from the alcohol-related FLD
(Fig. 3B).

It can be seen on Figure 2B that there is a small-
er number of differing levels of erythrocyte param-
eters in this pair of “FLD of mixed genesis vs. al-
cohol-related FLD” than in “FLD of mixed genesis
vs. NAFLD”, which has been confirmed by the data
of the Volcano plot (Table 2). Only two indicators
of RBCs have been established that statistically
significantly distinguish mixed-genesis FLD from
AFLD — these are the index of RBC destruction at
a frequency of 5 x 10° Hz, which was higher with
AFLD (p = 0.0007), and the capacity of cell mem-
branes, which has turned out to be higher than with
mixed-genesis FLD (p = 0.011).

The ranking of the contribution of electrical
and viscoelastic parameters of erythrocytes to the
distinction between mixed-genesis FLD and alco-
hol-related FLD has demonstrated the significance
of polarizability at 10° Hz, the proportion of de-
formed cells, and the velocity of RBC motion to
the electrodes, which were higher in patients with
mixed-genesis FLD than in alcohol-related FLD
(Fig. 3B).

The ROC analysis (Fig. 5B) has showed low-
er levels of diagnostic accuracy in distinguishing
alcohol-related FLD and mixed-genesis FLD com-
pared with the pair “NAFLD vs. FLD of mixed
genesis”. Thus, the use of individual erythro-
cyte indices in the pair “Alcohol-related FLD vs.
FLD of mixed genesis” has provided either suffi-
cient levels of sensitivity with low specificity —
for the index of RBC destruction at 5 x 10° Hz
(AUC=0.718, sensitivity 86.7 %, specificity 59.3 %),
for the proportion of deformed cells (AUC = 0.668,
sensitivity 77.3 %, specificity 59.3 %); or sufficient
specificity with low sensitivity — for polarizability at
10¢ Hz (AUC = 0.705, sensitivity 63.3 %, specificity
74.1 %), for membrane capacity (AUC = 0.636, sensi-
tivity 58.1 %, specificity 74.1 %).

Table 2. Electrical and viscoelastic parameters of erythrocytes, studied by the Volcano plot method
(unpaired statistics), in patients with FLD of various etiologies (alcoholic FLD versus FLD of mixed

origin) — markers for differentiation

Tabauua 2. DneKTpUuecKue W BSI3KOYNPYTHe TapaMeTpbl IPUTPOIUTOB, HCCIEe/JOBAHHBIE METOIOM
Volcano plot (uemapuas craructuka), y nanmentoB JKBII pasnnunoii atuonornu (amkorombrast YKBII
nporus JKBII cMemanHoro renesa) — Mapkepbl 11 quddepeHunpoBaHus

Electrical anf(j vistcli)elastic parameters leléztor of change i valiics
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Figure 5. ROC curves for electrical and viscoelastic parameters of erythrocytes in distinguishing patients with
FLD of mixed origin: A — from NAFLD (lines: 7/ — position of crossover frequency (Hz); 2 — membrane capac-
itance (F); 3 — polarizability of cells at a frequency of 10° Hz (m?); 4 — degree of deformation of erythrocytes
at a frequency of 5 x 10° Hz (%); 5 — combined model, including three parameters: the degree of deformation
of erythrocytes at a frequency of 5 x 10° Hz, cell polarizability at a frequency of 10 Hz and membrane capaci-
tance); B — from AFLD (lines: / — membrane capacity (F); 2 — proportion of deformed cells (%); 3 — polariz-
ability of cells at a frequency of 10° Hz (m?®); 4 — index of destruction of erythrocytes at a frequency of 5 x 10° Hz (%);
5 — combined model, including three parameters: erythrocyte destruction index at a frequency of 5 x 10°> Hz, cell
polarizability at a frequency of 10° Hz and membrane capacitance)

Pucynox 5. ROC-kpuBble /171 3JTeKTPUUECKUX U BSIBKOYIPYTHUX TTapaMeTPOB 9PUTPOIUTOB B PA3IMYEHUN TTAIIMEHTOB
¢ JKBII cmemannoro renesa: A — or HAYKBII (unun: 1 — nonoxenue pasHosecHoit yactorsl (I'11); 2 — eMKOCTb
mem6pan (D); 3 — moasgpusyeMocTb Kiaetok Ha vacrore 109 I'm (M?); 4 — crenenp aedopMaly SpUTPOLUTOB Ha va-
crore 5 x 10° I'y (%); 5 — KOMOMHMpPOBaHHAsS MOJEJb, BKJIIOYAIOMAS TPU IlapaMeTpa: cTeneHb ae(popMalii 9pu-
TpOIMTOB Ha yacrore 5 x 10° T, nmoasipusyeMoctb KaeTok Ha wacrore 106 T u emrocts MeMmGpan); B — ot AJKBII
(mmu: 1 — emrocts MeMOpan (D); 2 — gona gedopMupoBaHHbIX KIeToK (%); 3 — IOAAPU3YeMOCTb KJIETOK Ha
gacrore 10% I'm (M?); 4 — WHAEKC AECTPYKLIMM SPUTPOLUTOB Ha yactore 5 X 10° I'm (%); 5 — KoMOMHMpOBaHHAsS
MOJIeJib, BKJIIOUAIOINIAsl TP IapaMerpa: MHIAEKC AECTPYKIUU IPUTPOIUTOB HA yactore 5 x 10° I, momsipusyeMocTb
kaerok Ha yactore 10° Ty 1 emkocTh MeMOpaH)

The most optimal model in terms of sensitivity
and specificity with a minimum list of indicators
has turned out to be a model consisting of three
characteristics — the index of RBC destruction
at a frequency of 5 x 10° Hz, membrane capaci-
ty, and polarizability at a frequency of 10° Hz —
AUC = 0.751 (CI: 0.611—0.908), sensitivity 79.5 %,
specificity 74.7 % (Fig. 5B).

The correlation analysis has revealed associations
of the most significant parameters of erythrocytes
and indicators of alcohol consumption patterns for
distinguishing the mixed-genesis FLD from alco-
hol-related FLD.

Correlations of erythrocyte parameters with
some manifestations of metabolic syndrome have
been established. Here are the most significant

values. The capacity of RBC membranes was in-
versely correlated with waist circumference
(r = —0.419, p = 0.02); the index of RBC de-
struction at a frequency of 10° Hz was direct-
ly associated with BMI (» = 0.417, p = 0.022),
and the degree of obesity (» = 0.399, p = 0.029).
The index of RBC destruction at a frequency of
5 x 10° Hz was directly correlated with the level
of uric acid (r = 0.475, p = 0.0001). The destruction
of erythrocytes at a low frequency of 10° Hz was also
associated with uric acid (» = 0.557, p = 0.0001).
Inverse associations of polarizability indices with
fasting glucose and uric acid levels have been re-
vealed (» = —0.591, p = 0.0001 and r = —0.514,
p = 0.0001, respectively). The index of RBC de-
struction at a frequency of 5 x 10° Hz was associated
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with polarizability at a frequency of 10 Hz and
relative polarizability (» = —0.480, p = 0.003 and
r = —0.518, p = 0.0001, respectively); the index
of RBC destruction at a frequency of 10° Hz was
associated with polarizability at a frequency of 106 Hz
(r = —0.422, p = 0.023).

Discussion

Our previous studies have shown the pecu-
liarities of erythrocyte parameters in patients
with the alcohol-related and non-alcoholic FLD
[12—15], but it has still remained unclear how
the NAFLD and alcohol-related FLD differ from
the mixed-genesis FLD in terms of electrical and
viscoelastic parameters.

The use of dielectrophoresis method for this pur-
pose is due to the possibility of single-step obtaining
information on more than 20 parameters of erythro-
cytes, reflecting both the state of cell membranes and
cytoplasm in early terms, before the appearance of ab-
normalities in the traditionally used hemogram [13].

Electrical and viscoelastic indices of erythrocytes
associated with their resistance, membrane state,
surface charge and ability to deform have turned
out to be the most significant parameters for dif-
ferentiating FLLD types. For a pair of “NAFLD vs.
mixed-genesis FLD”, five parameters have turned
out to be essential for distinguishing, as follows.
The polarizability at a frequency of 10° Hz, the rela-
tive polarizability, and the membrane capacity were
higher for patients having NAFLD. In contrast, an
increased index of RBC destruction at 10> Hz and
a more pronounced shift of crossover frequency into
the high-frequency range was associated with FLD
of mixed genesis. A subsequent analysis, taking into
account the ranking of the influence of erythrocyte
parameters on the distinction between the mixed-gen-
esis FLD and NAFDL, has revealed the significance
of the degree of erythrocyte deformation at 5 x 10° Hz,
which has been incorporated afterwards into the di-
agnostic model. According to the Volcano plot, only
two parameters are significant for the distinction
in the pair “Mixed-genesis FLD vs. alcohol-related
FLD”, namely a high index of RBC destruction at a
frequency of 5 x 10° Hz in the alcohol-related FLD
and a higher membrane capacity in the mixed-gene-
sis FLD. A subsequent analysis has revealed a con-
tribution to the difference in this pair and the polar-
izability of cells at a frequency of 10° Hz.

There are known data on increased hemolysis
of erythrocytes associated with alcohol intoxica-
tion [25, 26], hyperglycemia and hyperinsulinemia
[27, 28], cytolysis syndrome in diffuse liver diseas-
es [29, 30], dyslipidemia [31, 32], as well as on
elevated uric acid levels [33]. The presence of as-
sociations between the above-described factors and
the index of RBC destruction has been revealed.

It should be noted that the degree of hemolysis at
a low frequency of 10° Hz was one of the differ-
entiating markers of the mixed-genesis FLD and
NAFLD, reflecting a chronic toxic effect of ethanol
on cells in the combined metabolic and alcoholic
genesis of FLD, which was missing in patients with
NAFLD. The shift of the crossover frequency into
the high-frequency range has also reflected a result
of long-term exposure of cells to high doses of eth-
anol, which had been shown earlier [12] and deter-
mined the role of this index in differentiating the
groups with the NAFLD and mixed-genesis FLD.
In the pair “mixed-genesis FLD vs. alcohol-related
FLD”, the index of RBC destruction was also sig-
nificant at high frequency of electric field equal to
5 x 10° Hz. In this case, the alcohol factor is present
in both groups, but single and weekly doses of eth-
anol intake for the alcohol-related FLD were higher
than for the mixed-genesis FLD. The dose-depen-
dent effect of ethanol on the severity of hemolysis
has been shown in experimental studies of A. Bertola
et al. [34], C. Zheng et al. [35], as well as in a
prospective study made by S. Mueller et al. [36].
In a large cohort of alcohol abusers (n = 439), mac-
roscopic signs of hemolysis have been found in 10 %
of all studied samples [35]. According to a study by
L.M. Chi et al., ethanol induces the formation of
membrane pores with a diameter of approximately
13 A, which may be associated with disruption of
the structure of RBC membrane cytoskeletal pro-
teins [37], subsequently leading to hemolytic ane-
mia [25, 26, 38]. Free hemes can cause a variety of
prooxidant and proinflammatory effects [39], and
an increase in the serum level of the hemolysis mark-
er CD163 [35].

The index of RBC destruction in studies using di-
electrophoresis is closely related to cell polarizabil-
ity, which reflects cell viability, biological activity
and is closely combined with the electrical param-
eters of the cell [40, 41], the sialic acid content in
the membrane, an electrophoretic mobility of cells
and indices of RBC aggregation [42]. Experiments
in silico show, that cells from individuals consuming
alcohol systematically are more fragile in response
to phenylhydrazine as the hemolytic agent [35], and
this is consistent with our findings of reduced levels
of the polarizability at 106 Hz and relative polariz-
ability. This circumstance has determined the role of
the polarizability at high frequencies (10 Hz) and
relative polarizability as biomarkers for distinguish-
ing the mixed-genesis FLD from the NAFLD and
alcohol-related FLD.

The ability of an erythrocyte to deform is due to
the liquid nature of the cellular contents, the elas-
ticity of the erythrocyte membrane and the relative
excess of the membrane surface area relative to the
intraerythrocyte volume and the state of hemoglobin
[43, 44]. In patients with metabolically associated
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alcohol-related FLD, RBC changes are exacerba-
ted by the effects of prolonged exposure to ethanol
and its metabolites, as reflected in the degree of
change in amplitude of RBC deformation at 5 x 10°
Hz in the mixed-genesis FLD and NAFLD [45—48].
Hyperglycemia and potentially elevated levels of
HbA1c increase the summarized index of cell rigi-
dity and inversely affect its ability to deform [49],
affecting the summarized index of cell viscosity and
cell deformability.

Changes in the membrane capacity parameters
were more pronounced in the mixed-genesis FLD
than in NAFLD. At the same time, lower values
of membrane capacity have been found in patients
with alcoholic etiology of fatty liver disease in the
pair “Mixed-genesis FLD vs. AFLD”. The presence
of two etiological factors, namely the metabolic and
alcoholic, have suggested more pronounced changes
in this indicator: low values of membrane capaci-
ty have been found in patients with alcoholic etio-
logy of FLD. However, the ethanol doses leading
to structural changes in cell membranes were sig-
nificantly higher in the cases of alcoholic genesis
of FLD, probably with a greater severity of shifts
confirmed by the experiments of C. Zheng et al. on
dose-dependent effects of ethanol [35], accompa-
nied by revealed changes in the cholesterol/phos-
pholipid ratio, and phospholipid fractions, increased
density of protein bands 3, 4.2, 4.9, of actin and
glycophorins [50], with changes in the fatty acid
profile of erythrocyte membranes [51], which has
influenced the index of the erythrocyte membrane
capacity in AFLD to a greater extent.

Conclusion

Thus, the most significant parameters for differ-
entiating the FLD of mixed genesis (metabolic +
alcohol-related) from NAFLD using the Volcano plot
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[ TapaMeTpbl KOMIIOHEHTHOT'O COCTaBa TeAd
1 X B3aUMOCBSI3b C Pa3BUTHEM aCIiUTa
IIPY ITUPPO3E ITeUeHU

10.0. JKapuxos'*, M.C. JKapkona', A.H. Tl'ajzknaxmenosa!, A.M. Anmena',
B.H. Hukomnenko'?, B.T. Wsamkun!

" DIAOY BO <«Ilepsviti Mockosckuil zocydapcmeennvlii meurunckutl ynusepcumem um. H.M. Ceuenosas> Munucmepcmea
30pasooxpanenus. Poccuiickou ®edepayuu ( Ceuenoscruii Ynusepcumem), Mockea, Poccutickas Dedepayus
2 DI'BOY BO «Mockosckuil zocydapcmeennvlii ynusepcumem um. M.B. Jlomonocosas, Mocksa, Poccuiickas Dedeparjus

Llenb: OueHUTb B3aMOCBSA3b KOMMOHEHTOB COCTAaBa Tena C pa3BUTUEM acLmMTa Y MALMEHTOB C LLMPPO30M NEYeHU.
Martepuanbl u metoabl. O6cnenosaHbl 110 naumeHToB (44 My>X4nHbl 1 66 XEHLLMH) C YCTAHOBMIEHHbIM OMArHO-
30M «LMPPO3 MevyeHn», MPOXOOVBLLUNX JIeYeHNEe B YHUBEPCUTETCKON KIMHMYecKon 6onbHuue Ne 2 CeyeHOBCKO-
ro YHueepcurteta. OueHKy KOMMOHEHTHOrO COCTaBa Tena nauveHToB NpPoBOAWAM Npu nomoLlm npubdopa ABC-01
«MEOACC» (HTL, «<MEOACC», Poccus). InarHoCTUKY acuuTa BbIMOHANM MPY MOMOLLM YNIbTPa3BYKOBOrO UCCNeno-
BaHWS OPraHoB OPIOLLIHOM NOSIOCTU 1 3aOPIOLLIMHHOIO NPOCTPAHCTBA.

Pe3ynbraTbl. 3HaueHus niaekca maccol tena (p < 0,001), xuposown macchl (p = 0,002), akTMBHOW KNETOYHOW Mac-
cbl (p < 0,001), pazosoro yrma (p < 0,001) 611K HUXE Y NALUMEHTOB C aCLUMTOM MO CPAaBHEHMIO C NoKasaTensamm na-
LMEHTOB 6e3 Hero. MauneHTsbl ¢ 6051ee HU3KUM MPOLLEHTOM XMPOBOW MaCCbl B KOMMOHEHTHOM COCTaBe Tesna Menu
bonee TAXeNylo CTENeHb TAXECTU acumTa U Ha060pOT. MNMpryem nokasarenb OOV XMPOBOW MACChl B LLENIOM BObls
BbILLE Y XXEHLUVH, 4eM Yy My>XuuH (r = —-0,290; p = 0,002). Y naumneHToB ¢ 60n1ee HU3KOM aKTUBHOW KIETOYHOW MacCom
CTeneHb TaxecTn acuuTa 6bina Boiwe (r = -0,380; p < 0,001). MNpn 3TOM Y XEHLLMH AaHHBIM NOKa3aTesb Obii HUXeE,
4YeM Y MY>XUMH. BbiaBNEeHbl LOCTOBEPHbIE OTPULLATENbHbIE KOPPENSALMU MEXAY XUPOBOM MAaCCOM, aKTUBHOWM KNeTo4-
HOM Maccon, dasoBbiM yrnoMm (r=-0,395; p < 0,001) n cTeneHbo TAXECTU acumTa.

3aknouyeHue. Halle vccnenoBaHve NoATBEPXAAET BaXKHOCTb M3YyHEHUsI MapaMeTpoB COCTaBa Tefia B Pa3BUTUU
acuuTa y NauueHToB C LMPPO30M nevyeHn. HegocTtaTouHOoe KOIMYECTBO XXMPOBOKM U MbILLEYHOM MacC, a Takke HU3-
Kne 3HavyeHus Ga30oBOro yrna no peadyasratamMm 6uoMMneaaHCoOMeTpum MOryT CTaTb MPEANKTOPaMy Pa3BUTUSA acLm-
Ta y NauVEHTOB C LMPPO30M neyeHn. OLeHka 3TUX KOMMOHEHTOB MOXET ObITb MCMOMb30BaHA B MPOrHOCTUYECKMX
MoZEensax Ana NAeHTUPUKaLUM NALNEHTOB C NMOBbLILLIEHHBIM PUCKOM Pa3BUTUS acumTa. JanbHenwme nccneaoBaHms
B 3TOI 061aCTV MOMOTYT JIyyLLE MOHATb MEXaHN3Mbl Pa3BUTUS acumuTa 1 pa3padboTaTb 9PPEKTUBHbIE METOALI MPO-
PUNaKTUKN N NeYEHUS AAHHOIO OCNIOXHEHUS Yy MALMEHTOB C LLUPPO30M MEYEHMU.

KnioueBbie cnoBa: 61oMMneaHCHbIN aHaNu3, XMpoBas Macca, MblLLe4yHas Macca, aCLmT, LMPPO3 NeveHu
KoHNUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ansa untnpoeanus: XXapukos [0.0., Xapkosa M.C., lapxmnaxmvenosa A.H., Annesa A.M., HukoneHko B.H., MBawkuH B.T. MNapame-
TPbl KOMMOHEHTHOrO COCTaBa Tesa U UX B3aMMOCBSA3b C Ppa3BUTUEM acuuTa Nnpu LMppo3e nevyeHn. POCCUNCKMIA XXypHas raCTpoO3H-
Teponorun, renatonoruu, kononpokrtonorun. 2024;34(3):53-61. https://doi.org/10.22416/1382-4376-2024-34-3-53-61

Parameters of the Component Composition of the Body and Their Relationship
with the Development of Ascites in Liver Cirrhosis

Yury O. Zharikov'*, Maria S. Zharkova', Aida N. Gadzhiakhmedova', Aliya M. Aliyeva',

Vladimir N. Nikolenko™2, Vladimir T. lvashkin’
"I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
2 [ omonosov Moscow State University, Moscow, Russian Federation

Aim: to evaluate the relationship of body composition components with the development of ascites in patients
with liver cirrhosis.

Materials and methods. One hundred and ten patients (44 men and 66 women) with the established diagno-
sis of liver cirrhosis were treated at the University Clinical Hospital No 2 of the Sechenov University. The assess-
ment of the component composition of the patients’ body was carried out using the ABC-01 “MEDASS” device
(“MEDASS”, Russia). Ascites diagnosis was performed using ultrasound examination of the abdominal cavity and ret-
roperitoneal space.
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Results. The values of body mass index (p < 0.001), fat mass (p = 0.002), active cell mass (p < 0.001), and phase
angle (p < 0.001) were lower in patients with ascites than without it. Patients with a lower percentage of body fat mass
had a more severe ascites severity and vice versa, and the proportion of fat mass was generally higher in women than
inmen (r=-0.290; p = 0.002). Patients with lower active cell mass had higher ascites severity (r=-0.380; p < 0.001).
However, this indicator was lower in women than in men. Significant negative correlations were revealed between fat
mass, active cell mass, phase angle (r=-0.395; p < 0.001) and the severity of ascites.

Conclusion. Our study confirms the importance of body composition parameters in the development of ascites
in patients with cirrhosis of the liver. Insufficient amount of fat and muscle mass, as well as low values of the phase
angle according to the results of bioimpedance can become predictors of the development of ascites. Evaluation
of these components can be used in prognostic models to identify patients with an increased risk of ascites. Further
research in this area will help to better understand the mechanisms of ascites development and develop effective
methods of prevention and treatment of this complication in patients with liver cirrhosis.

Keywords: bioimpedance analysis, fat mass, muscle mass, ascites, liver cirrhosis
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AKTyaJbHOCTD

[Tuppos neuern (III1) ABAsSETCS XPOHUYECKUAM IIPO-
rpeccupyionuM 3a00JIeBaHNEM, XapPaKTEePU3YIONIIMMCS
Mopa’keHreM TeYeHOYHO TTapeHXWMbl 1 U3MEeHEeHUeM
ee apxutekToHukn [1]. OAHUM U3 OCHOBHBIX OCJIOXK-
nenuii I{II aBigerca acuur — HaKOILIEHHE CBOOOIHOI
JKUJKOCTH B OpromiHoii mojoctu [2]. OgHako Mexa-
HU3MBbI, JIeJKalllie B OCHOBe pa3Butus aciuta mpu 111,
JI0 CUX TIOP TIOJTHOCTBIO He M3y4YeHbl. Ba)KHbIM 3B€HOM
B IIaToreHe3e JAHHOTO OCJOKHEHUSI MOTYT SIBJSTHCS
U3MEHEHUST CTPYKTYp JuMdarnueckoit cucremnr [3].
Ha panneit cragun III sumdarnveckas cucrema 1o-
MOTaeT MPeJOTBPATUTh Pa3BUTHE aclluTa 3a cuer peal-
copO6uun n36bITOYHON JKUIKOCTH B GPIOIIHON MOJOCTH.
B pesyabrare ycunmBaercss TUMQPOOTTOK, Y4TO CIOCOO-
CTBYET CTUMYJMPOBAHUIO MEYEHOYHOTO JnMbaHTHOTe-
He3a. OHaKo y manuenToB ¢ nporpeccupyonmm 1T
ATOr0 KOMIIEHCATOPHOTO MeXaHU3Ma HeJ0CTaTOYHO [4].
B nocaennue roapl Bce GOJbIEe BHUMAHUS Y/IETISCTCS
PO/ KOMIIOHEHTHOTO COCTaBa Teja B XapaKTepe Te-
venus I[II. VM3BecTHO, 4TO U3MEHEHUS B KOMIIOHEHT-
HOM COCTaBe Tejla, Takhe Kak capkomenus (moreps
MBIIIEYHON MACChI), OKA3bIBAIOT HEraTUBHOE BJIMAHIE
Ha MHOKECTBO cucTeM opranusma [5, 6]. OxHako jgaH-
HbIE O B3aMMOCBSI3U CAPKOIIEHUU U OKUPEHUS C aciu-
TOM OTPAHUYEHDI.

OanuM U3 nokasatesieil, 1ojyd4aeMblX B Pe3yJlb-
TaTe OMOMMIIEIAHCHOTO aHAIN3a, sBJgercss (a3oBbIil
yTOJI, KOTOPBIH Tpe/icTaBasieT coO0H apKTaHTEHC OT-
HOIIIEHUsI PEAKTHBHOTO ¥ AKTMBHOIO CONPOTUBJIEHUN
JUIST HEKOTOPOH YacTOTBI TOKA W XapaKTepHu3yeT eM-
KOCTHbIE CBOMCTBA KJIETOYHBIX MeMOpaH ¥ KH3HECIO-
COOHOCTb OMOJIOTMYECKUX TKAHEl: CUMTAeTCsI, 4TO 4YeM
BbIte (ha3oBbIil yTroJi, TeM JIydlle COCTOsTHIE TKaHek [7].

Taxkum oGpa3om, Tpebyercsi M3yuyeHHUe IIPOTHOCTH-
YeCKON 3HAYMMOCTH KOMIIOHEHTHOIO COCTaBa TeJja
B pa3BuTUM ocjaoxkuennit y marmentoB ¢ [II1. Pannee
BBbISIBJIEHUE W TIPOTHO3UPOBAHUE PA3BUTHUS ACIUTA

UMEIOT Ba)KHOE IpaKTuveckoe 3uauvenue Jjs1 apdex-
TUBHOTO JIe4eHUsT GOJTHHBIX.

Ilens wccaegoBanus: OIEHNTh B3aMMOCBSI3b KOM-
MMOHEHTOB COCTaBa Teja C Pa3BUTHEM aCIUTa y Malu-
enrtos ¢ III.

MaTepI/IaJIbI H METO/Abl

[TpoBeneno o6GcepBallMOHHOE KPOCC-CEKIIMOHHOE
OJIHOIIEHTPOBOE  UCCJIe/[OBAHUE, BKJIOUABIlEE aHa-
Jam3 faHHbixX 3a nepuoj ¢ gespang 2020 no gexabpb
2022 r. Ha navasibHOM 3Tare uccjae0BaHms, KOTOPBIN
BKJIIOYAJI MEPBUYHYIO [IMArHOCTUKY 3a00JIeBaHUIl ITe-
YeHW, aHATN3 MEIUIMHCKONW [OKYMEHTAIIMA U Ofpe-
JleJIeHe CTeleH TsKecTH 3a0oJieBaHusl 110 IIKaJie
Yaitnga — Ilbio, mamu Obuin oroGpanbt 150 mnarm-
enToB. llanueHTbl MPOXOAUIN JieUeHUEe B OT/eJeHUn
renatonoru  KIWHUKW — TIPONEIEBTUKA — BHYTPEH-
Hux GoJjie3Hell, TacTPOIHTEPOJIOTUM U TelaToJOruu
nM. B.X. BacuieHko YHWBEpPCUTETCKONW KIMHIIECKOMN
6oJibHuIbl Ne 2 CeueHOBCKOrO Y HUBEPCUTETA.

Kpumepuu exaouenus TameHTOB B WCCJIEI0BA-
Hue: moATBepxAeHubiil aumarHos III; Boszpact oT 18
no 70 ner. Kpumepuu uckaiouenus: OTKa3 OT 1aJlb-
HEHIero y4yactusi B WMCCJAEOBAaHUM; HAJUYUE COCTO-
SHUE 60 06OCTPEHMI COMYTCTBYIOIUX 3a60JeBa-
HUI, JMAarHOCTUPOBAHHBIX BO BpPEMsl HUCCJE0OBAHUS.
CorJyiacHO BBINNEYKA3aHHBIM KPUTEPUSIM 00CIE0BAHbI
110 marmentoB (44 My>kunHbI M 66 KeHIMH).

OTHOJIOTHS  IIUPPO3a  TEYeHW  BKJIOYEHHBIX
B HUCCJeJ0BaHUE TAI[UeHTOB: aJaKOrojbHbIi renes II1
(32,6 %), Bupycnbiii renarut C (10,9 %), nepBuuHbIit
O6nmmapubii xomanrut (8,7 %), MEePBUYHBIA CKAEPO3H-
pytommii xomaurut (4,3 %), ayTOMMMYHHBIA renaTturt
(10,9 %), MeTaboIMYECKH-aCCONMIPOBAaHHbIE 3a60.1e-
Banus nevenn (8,7 %), 6osesnb Busbcona (6,5 %),
CMEITaHHbIA U KpunroreHHbmi renes (17,4 %).

AnTpornoMerpuueckoe  06CJe/0BaHNE  TTPOBOJIM-
JIM TI0 METOJIOJIOTMYECKUM TPeOOBAHUSAM C OIEHKOI
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Tab6auua 1. CpaBHuTEIbHAS XaPAKTEPUCTHKA GOJBHBIX IIUPPO30M TIEYEHU € ACIUTOM U (€3 acIuTa
Table 1. Comparative characteristics of patients with liver cirrhosis with and without ascites

IManuentsr ¢ acuurom | Ilauuentsr 6e3 acuura
231;29;22‘3 Patients with ascites | Patients without P
(n =33) ascites (n = 37)
Iloa / Gender, n (%)
MykunHbl / males 21 (39,6) 23 (40,4) 0,124
skeHmuubl / females 32 (60,4) 34 (59,6)
Bospacr / Age, Me (IQR) 48,5 (41-55) 43,5 (39—51) 0,343
AHTponoMeTpUYecKre MOKa3aTe
Anthropometric indicators

Me (IQR)
Poct, cm / Height, cm 170 (166,9—177,3) 174,8 (169,8—182) 0,422
Bec, kr / Weight, kg 70 (61,5—81,9) 77,15 (68,5—85,7) 0,651
Wupnekc tanus/6expa / Waist/ hip index 1,02 (0,91—1,09) 0,96 (0,86—1,03) 0,053
WMT, kr/m*>/ BMI, kg/m? 25 (22,5-28,7) 28,5 (24,2—31,6) 0,001*

KomMmmnonentHblii cocraB TeJsa
Body composition

Me (IQR)
JKuposas macca, % / Fat mass, % 29,9 (24,5-37,4) 35,5 (27,7—41,3) 0,002*
CkestetHas Myckyaatypa, % / Skeletal muscles, % 46,5 (42,8—49,4) 43,5 (40,5—47) 0,063
AKTUBHas KJ1eTouHast Macca, % / Active cell mass, % 48,6 (44,8—52,8) 53,55 (49,7—56,2) 0,001*
MDasosblii yrom, tpagycel / Phase angle, degrees 5,2 (4,5-5,83) 5,9 (5,3-6,5) 0,001*

Maunnsie Y3U opranos GpronHoii mMo10cT
Ultrasound data of the abdominal organs

Me (IQR)
[lmua cenesenku, MM / Spleen length, mm 160 (141,75—173,5) 145 (119—168) 0,258
[lupuna cenesenxu, MM / Spleen width, mm 58 (48—67) 55 (43—63) 0,067
J/lnameTp cesie3eHOYHOI BEHbBI, MM - _
Diameter of the splenic vein, mm 11(8,83-12) 9,4 (8-11) 0,043*
JluameTp BOPOTHON BEHBI, MM B .
Diameter of the portal vein, mm 12,8 (11-14,2) 12,5 (1114 0,019*

Ilpumeuanue: Me — vennana, IQR — MexkBapTHIIbHBIN nHTEpBall, UMT — HHJIEKC MacChI Tela; ¥ — CTaTUCTUYECKH 3HAYMMBbIE PA3IHYHs.
Note: Me — median, IQR — interquartile range, BMI — body mass index; * — statistically significant differences.

KOMITOHEHTHOT'O COCTaBa TeJjia MalleHTOB IPU TOMOITN
npu6opa ABC-01 «MEJIACC» (HTII «<MEJIACC»,
Poccus) [6].

JlmarHocTuKy aciuTa TPOBOAUIN C YYeTOM OODBEK-
TUBHOTO OCMOTPA MAaIlMEHTOB, a TAK)Xe IO pe3yJibTa-
TaM yJbTpasBykoBoro nccaenosanust (Y3U1) opranos
OPIOIIHO TOJIOCTH ¥ 3a0PIOIIMHHOTO ITPOCTPAHCTBA.
[Ipu oreHke aciuTa UCHOIB30BAIACH KIaccuduKaims,
npeiokeHHass MesKIyHAPOIHBIM KIyOOM MO H3yue-
mmto aciuta (International Ascites Club, IAC).

CraTuctuiecknii anaans nposoauan B Statistica 10
(StatSoft Inc., CIIA). JlanHble IpeaCTaBIEHBI
B Busie Megual (Me) 1 MesKKBapTUIbHBIX HHTEPBAIOB
(IQR). CsaA3sb Mex1y NMEpeMEHHBIMH OIEHUBAIN Me-
TOAOM paHroBoil Koppessiuun CrupMmena. Pasanmyus
MEX/y HeNPEePbIBHBIMU TIePEMEHHBIMU O pPeesIsIn
Mpu TIOMOINK KpuTepust ManHa — YutHu. 3HaueHUs
p < 0,05 cunTamm cTaTUCTHYECKH 3HAYNMbBIMH.

[Tonyyeno  moOIOKUTENIbHOE — 3aKJIIOYEHWE  JIO-
KajgbHOro kxomurera 1o Ouostuke OIAOY BO
«IIepBprii MoOCKOBCKHUII TOCYy/1apCTBEHHbBIN MeUITIH-
cknit yansepcnter nM. V.M. CeyenoBa» MunncTepcrsa

sapaBooxpanenns Poccuiickoit Mexeparun (IIporo-
ko JIOK Ne 04-21 or 18.02.2020 r.).

Pe3yabTaThl

Hammmue acrura 2—3-if cTemeHn IMarHOCTUPOBAHO
B 19,6 % wabuojieHuii, BapUKO3HOE paclIMpeHne BeH
numeBoga 2—3-i crenenn — B 36,9 % ciydaes, Hajm-
yue redeHouHoi sunedanonarun — y 32,5 % GOJbHbIX,
nHaexc Macesl Teqa (MIMT) — 27,0 (23,6—30,1) &r/»2.
Bamnpr o mkane Yaitnga — IIbio y Mys>KYMH U SKeH-
e coctammm 9 (7,3—11,8) u 7 (6—9) cooTBercTBeH-
Ho. JlaBHOCTb 3a00JieBaHUSI COCTaBJILIa OT 4 MeCsIeB
o 12 ner (Memmana — 4,3 roga).

[Ipr mpoBeseHUN CTATHCTUYECKOTO aHAIM3A TAIN-
€HTDbI OB PA3Jie/leHbl HA TPYIIIBI: TPYMIILI MAIMEHTOB
¢ III, y KoTopbIX ObLIT JIMATHOCTUPOBAH ACIUT PA3JINy-
HOW cremenu Tskectn (7 = 53), W rpyla NalMeHToB
¢ IIII 6es acuura (n = 57). Ilpu cpaBHeHMH BbIIEyKa-
3aHHBIX TPYTI ObLIM BbLISBIEHBI CJEIYIONINE PA3TNIHUS:
MT (p < 0,001), sxkupoBas macca (p = 0,002), ak-
TUBHAag KJIETOYHAS Macca (p < 0,001), asosblii yrox
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Tab6auua 2. CreneHb TSKECTH aCIIUTA M KOMIOHEHTBI COCTAaBA TeIa Y MYKUHH H JKeHINH

Table 2. Ascites severity and body composition components in men and women

Ilokasarens / Parameter Mym"(l’;tmi é 41)‘4 ales meHHU’?::’I:/ 65‘; emales p

Her acumra / No ascites, n (%) 23 (52,27) 34 (51,52)
Crenenb TSKecTu acuura /
Ascites severity, n (%)

T 8 (18,18) 18 (27,27) e

II 10 (22,73) 12 (18,18)

111 3(6,82) 2 (3,03)
JKuposas macca, %
Fat mass, % 27,15 (22,83—31,83) 36,65 (30,83—43,08) < 0,001*
Me (IQR)
CxeJleTHO-MbIIIEYHAS Macca, %
Musculoskeletal mass, % 49,60 (46,90—51,38) 42,50 (40,33—45,08) < 0,001*
Me (IQR)
AKTHBHas KJETOYHas mMacca, %
Active cell mass, % 53,35 (50,08—56,35) 49,50 (46,18—53,75) 0,002*
Me (IQR)
MDa3oBblil yroJ, rpasycbl
Phase angle, degrees 6,0 (5,40—6,53) 5,20 (4,73—5,98) < 0,001*
Me (IQR

Ipumeuanue: Me — mennana, IQR — MeXKBapTHIBHBII HHTEPBAT; * — CTATUCTUYECKH 3HAYMMBbIC PA3ITHYHS.
Note: Me — median, IQR — interquartile range; * — statistically significant differences.

(p < 0,001) GbuI JOCTOBEPHO HUKE Yy MAIMEHTOB
¢ acuurom (raba. 1) 1O cpaBHEHMIO C TIOKa3aTess-
MU maiueHToB 0e3 Hero. Jluamerpnl cesie3eHOUYHOI
(p = 0,043) u Bopotruoii (p = 0,019) Ben GblM JOC-
TOBEpHO GOJIbINE y MAI[MEHTOB C ACI[UTOM, YTO CBHUJE-
TEJbCTBYET O POJIU IIOPTAJbHON T'MIIEPTEH3UM B Pas-
BUTHHU aCIIUTA.

PacnpocTpaHeHHOCTh acluTa € YYETOM CTeleHH
TS)KECTU U II0JIOBBIX paSJII/II{I/Iﬁ ITAIlEHTOB HpO,[IeMOH’
crpupoBana B Tabauie 2.

[lanmble, Tpe/cTaBieHHbIE Ha pHUCyHKe 1, TOKa-
3bIBAIOT, YTO HAILMEHTHI ¢ Gojiee HU3KUM IIPOLEHTOM

JKUPOBOI Macchl UMeJn Gojiee TSDKEAYIO CTeleHb ac-
muta 1 Haobopor. Ciemyer OTMETHTH, YTO MPOIEHT
JKUPOBOII MacChl B 11€JIOM ObLT BBIIIE Y KEHIITH, YeM
Y MY3KYUH.

[l KOJIMYEeCTBEHHOI OIEHKH COJEPsKaHUsT Me-
TaGOIMIECKN AKTUBHBIX TKAaHeH B OpraHW3Me C WC-
[10JIb30BaHUEM OMOUMIIEAAHCHOTO aHaJM3a OIpeesis-
Jlach BEIMYMHA aKTHBHOM KJIeTOuHOil Macchl (puc. 2).
O6HapysKeHo, 4TO y MaIlMeHTOB ¢ Gojiee HU3KOW aK-
TUBHOW KJIETOYHOW MAaCCOW CTeleHb TIKECTH acIiuTa
Obl1a Bbimie. [Ipu 9TOM y JKEHIUH JAHHBIA TTOKa3a-
TeJib ObLI HIDKE, YeM y MY3KUHH.
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p<0,001 p=0012
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Pucynox 1. Kuposast Macca manueHtoB ¢ nmupposoM reuenn (Ha amarpamMme GOKCILIOT MOKa3aHO pacipejeseHne
JIAHHDBIX: MeINaHa, KBAPTUIM U BBIOPOCHI CPEAN PA3HbBIX IPYIII MAIUEHTOB)

Figure 1. Fat mass of patients with cirrhosis (boxplot plot shows the distribution of data: median, quartiles

and outliers among different patient groups)
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Pucynox 2. AkTuBHas KJIETOYHAS Macca MalMeHTOB ¢ IIUPPO30M MeYeHn

Figure 2. Active cell mass of patients with liver cirrhosis

Takas ske 3aKOHOMEPHOCTD ObLIa BbIABIEHA 1 IIPH HC-
caeoBanny (hasOBOTO YIJIA: TAIMEHTbI ¢ HUSKUMU 3HA-
YeHUAMY JJAHHOTO TI0Ka3aTessl UMeJIH, KaK MpaBuio, 60-
Jiee TsKeNTy1o crenennb aciura (puc. 3).

BoigBiensr JocToBepHbIE OTpHIlATENbHBIE KOppe-
Jgn ¢aaboif U yMEepeHHOH CHJIbI CBSI3U KUPOBOI
Macchl, aKTUBHON KJETOUHON Macchl 1 (pa30BOro yrja
o cTemenpio TshKecTn aciura (puce. 4—6).

Oocy:xaenue

[lppos meyeHn SBIsIETCS OMHNM U3 Hanbosee pac-
IPOCTPAHEHHBIX 3a060JIeBAHUII TeYeHn U OCHOBHOI
npuuuHOi pasButusg acuuta [1]. Acrur — 3710 Ha-
KOIJIEHHE SKUAKOCTH B OPIONIHOII MOJIOCTH, KOTOPOE
MOJKET BBI3BATh CEPbE3HbIE TTOCAECTBUSA Y MAIHEHTOB
c IIT [2]. HecMmoTpst Ha TIMPOKOE MCCIE0BAHIE 9TOTO
3a00JI€BaHNs, TOYHbIE MEXAHU3MBI DPa3BUTHS ACIUTA
MOKa He IOJIHOCTBIO SICHBI. IIpm mporpeccupyioriem
IIPPO3e aKTUBAINS KOMIIEHCATOPHBIX BAa30KOHCTPUK-
TOPHBIX IIyTell HapylaeT KJIy60uKoBY0 uiabTpa-
110, BBI3BIBAs GOJBINYIO 3a/€PKKY HATPHUS W BOJIBI
B IIOYKaX. JTOT MEXAHWU3M YBETMYMBAET BBIPAGOTKY
JuM@BI, HarpyXKas U 6e3 Toro Hea(PeKTUBHYIO M-
darnueckyio cucremy [4]. Hecnoco6nocts smmdarn-
YECKOW CHCTEMBI PEINPKYJINPOBATH IKCTPABA3ZUPOBAH-
HBbIl anbOYMHUH MOJKET YCYTyOUTb CYIIECTBOBABIIYIO
paHee THUTOATBOYMUHEMWIO, YTO TIPUBEIET K U3MEHe-
HUIO TPAHCKAIMIISIPHOTO TPAJMEHTA OHKOTUYECKOTO
JABIEHNS W yCYTYOIEHNIO SKUIKOCTHOTO Anc6asaHca.
[ToaToMy mM3MeHeHUsI, acCOUUUPOBAHHbIE ¢ JUMDATH-
yeckoii cucremoii (ysemmaenne uM$oTOoKa ¢ Hapyle-
Hue (PYHKIIMOHAJIBHON CIOCOOHOCTH JTUMQMATUYECKUX
COCYZIOB TIOTJIOMIATh WHTEPCTUIINATBHYIO JKUAKOCTD,
yBeJINUEHNEe KOJUYECTBA U IIIOTHOCTH JTUMMATHIECKITX

COCY/IOB), TPUBOJASAT K PasBUTHIO PedPAKTEPHBIX OT-
€KOB U aciuTa y OOJbHBIX ITUPPO30OM Tedenu [3, 4].

Kpome rtoro, oxxupenue HIpUBOJUT K PSLY CTPYK-
TYPHBIX U (DU3NOJOTHYECKUX M3MEHeHWH B JmuMda-
TUYECKOI CcHCTeMe, BKJIOYAS MOBBIIIEHHYIO JIUM-
(atmueckyo yTeuky, CHHKEHHE COKPATHTEJIbHOI
CIIOCOGHOCTN COOMPATEJNbHBIX COCY/JI0B W M3MEHEHUS
B apXUTEKTOHUKE JUMMATHIECKIX Y3JI0B, YTO CyIIe-
CTBEHHO BjugeT Ha (PYHKIMU JTUM@PATHUECKOTO TPaHC-
mopra [8]. OcHoBbIBasgcb Ha HAIMMX TMPEABLIYIINX
HCCJIEJIOBAHUAX M YYUTbIBas poJib JUMQpaTHUECKOIl
CUCTEMBI B TMUPOKOM CIIEKTpe (PU3NOJTOTHIECKUX TPO-
IIECCOB, MBI MPEJIoaraeM, 4To HapynieHust JuM@aTi-
YecKol (DYyHKITMH MOTYT OBITh BBI3BAHBI N3MEHEHUSIMU
KOMITOHEHTHOTO COCTaBa TeJa M MeTa6oJMYeCKUMH Ha-
pyIIeHUSAMH, B T. 4. oxupenueM [9, 10].

Pesyabrarbl  Hallero uccjaeoBaHUS I10/ITBEP/U-
JIU TUTIOTE3Y O B3aMMOCBS3W KOMIIOHEHTHOTO COCTaBa
TeJa M pasBuTHA acuura y nanuentos ¢ III. bouro
OOHApY’KEHO, YTO paclpefiesieHue >KUPOBOH U aKTHB-
HOI1 KJIETOYHOII Macc B OpraHusMe MalueHToB, a TaKkKe
¢asoBbIil yros MOTYT ObITb 3HAUYUMBIME (PaKTOpaMu
B Pa3BUTHU JAHHOTO OCJOKHeHus. Huskue snavenus
BBINNECYKA3aHHBIX (PAKTOPOB CBA3aHDI C TTOBBINICHHBIM
PUCKOM Pa3BUTHS acIUTa. JTO MOXKET ObITh 0ObsICHE-
HO TeM, uto marueHTel ¢ IIII wacrto crpamator Hemo-
epanueM. Hepocratounoe nuranue sABJseTCS [Peid-
kTopoM u apyrux ocjoxkHeruit IIII. A. Ruiz-Margain
et al. B cBoem wmccaenoBanun onenuBaiu (hasoBbiii
yroai OuoMMIIe/laHCa KaK HYTPUIMOHHBIH MapKep
U NPUIILIN K BBIBOJY, YTO HU3KUE 3HAUEHUST (ha30BOrO
yIjla acCOIMUPOBAHbI C TMOBBINEHHON 4YacTOTOW pas-
BUTHS TeueHouHoii snnedanonarun (orHomEHNE pu-
cxos — 1,80 (1,07—3,03)) [11]. IIpoGaemy BausHus
KOMIIOHEHTHOTO cocTaBa Tesia Ha ocjoskHenus mpu LT
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Pucynox 3. @a30Bblil yros y MalueHTOB ¢ LUPPO30OM IeueHU

Figure 3. Phase angle of patients with liver cirrhosis
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Pucynorc 4. Koppen;lm/m J0JIn }KI/IpOBOﬁ MacCChI ITalfueHTa CO CTEIIEHbIO TAKECTU aciluTa (B BU/I€ TOYEK 0603HaYEHBI
3HaY€eHHUA }I{I/IpOBOﬁ MacCcChbl IAaIMEHTOB B 3aBUCHUMOCTU OT CTEIIEHM TAXKECTU acliuTa; JIMHUA, COoeJNHAoINad TOYKH,
SABJISIETCST JIMHUEN perpeccnun n OTpaskaeT CTEIEeHb 3aBUCUMOCTU MEXK/IY ABYMA HepeMeHHI)IMI/I)

Figure 4. Correlation of the patient’s fat mass percentage with the severity of ascites (the dots indicate the fat
mass of patients depending on the severity of ascites; the line connecting the dots is a regression line and reflects
the degree of dependence between two variables)

uzyyasnu takske C. Lindqvist et al. VccaegoBarenn
OIPE/IEINIIN, YTO HEJOCTATOUHOCTD TUTAHUS SABJISETCS
HEe3aBHUCHMBbIM TPEANKTOPOM PAHHWUX MOCTTPAHCIIAH-
TallMOHHBIX OCJIOKHeHuit [12].

AKTHBHAsI KJIETOYHAsT Macca COCTOMUT W3 MBIIIII,
BHYTPEHHUX OPraHOB M HEPBHBLIX KJeToK. Iloatomy

CTOUT OTMETHTH, YTO TOJyYEHHbIC HAMM JAHHbBIE CO-
raacyiorcst ¢ padoroit E. Dajti et al., xoropbie mpo-
JEMOHCTPUPOBATN MPOTHOCTHIECKYIO POJIb CapKOTIe-
nun (II0TEpU MBIIIEYHONH MacChl) B Pa3BUTUU ACLUTA
(SHR = 2,083; 95 % /IM1: 1,091—3,978) [6]. X. Zeng
et al. mosyunmsm MOXOXKHME Pe3yJbTATHI: MAIUEHTbI
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Figure 5. Correlation of active cell mass with the severity of ascites
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Figure 6. Correlation of the phase angle with the severity of ascites

C capKomeHmuel, O CPaBHEHMIO C JHIIAMH, He CTpa-
JAIONIMMI CapKolleHueii, uMean 6ojee BBICOKYIO pac-
TMPOCTPAHEHHOCTb OCJOKHEHWH, cBa3aHHbix c [II1
(81,82 % vs. 62,24 %; p < 0,001), BK/IIOYass aciur
(RR = 1,827; 95 % [AN: 1,259—2,651; p = 0,002) [13].

Taxkum o6pa3oM, TTOKa3aTesn SKUPOBOH U aKTHUBHOM
KJIETOYHOI Macc, a TakyKe HU3KWE 3HAaUeHUus (Pa3oBo-
ro yrja 1o pe3yJbTaraM GUOUMIIEAHCOMETPUN MOTYT
CTaThb TPEAMKTOPAMM PAa3BUTHS aclUTa y TAIMEeHTOB
¢ IIIT. MexaHusMbl 3THX B3aUMOCBA3eH TPeOyIOT
MTaTbHENTTNX NCCAeOBAHNN.

OrpaHNIeHNSIMN HUCCIE0BAHNUS CJIYKAT Halmofe-
HUe TIaIMEeHTOB TOJIbKO OJHOTO KJIMHMYECKOTO I[eHTpa
U OTPAaHUYEHHOE KOJMYECTBO MAI[HEHTOB.

3akaouenue

Hamre wucciegoBanue IHOATBEPKAET Ba’KHOCTD
apaMeTpoB COCTaBa TeJa B Pa3BUTUHU aclUTa y Ta-
LIUEHTOB ¢ IMPPO30OM lleueHu. Pacnpenesnenue 5kupo-
BOIl M aKTUBHOI Macc, a Takyke 3HadeHusi (hazoBOro
yIjla UrpaloT 3HAYUMYIlO POJIb B lIaTOreHe3e acluTa.
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OneHKa 9TUX KOMIIOHEHTOB MOSKET OBITb HCIIOJIb30-
BaHa B MPOTHOCTUYECKUX MOJESAX IS WACHTHDU-
KaIli{ TTAIlHeHTOB ¢ MOBBIMEHHBIM PUCKOM PA3BUTHS
acrmra. /lampHelnme nccaejoBaHnus B 9TOH 061acTi
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Parameters of the Component Composition
of the Body and Their Relationship
with the Development of Ascites in Liver Cirrhosis

Yury O. Zharikov'*, Maria S. Zharkova', Aida N. Gadzhiakhmedova', Aliya M. Aliyeva',
Vladimir N. Nikolenko!?, Vladimir T. Ivashkin’

"I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation

Aim: to evaluate the relationship of body composition components with the development of ascites in patients
with liver cirrhosis.

Materials and methods. One hundred and ten patients (44 men and 66 women) with the established diagno-
sis of liver cirrhosis were treated at the University Clinical Hospital No 2 of the Sechenov University. The assess-
ment of the component composition of the patients’ body was carried out using the ABC-01 “MEDASS” device
(“MEDASS?”, Russia). Ascites diagnosis was performed using ultrasound examination of the abdominal cavity and ret-
roperitoneal space.

Results. The values of body mass index (p < 0.001), fat mass (p = 0.002), active cell mass (p < 0.001), and phase
angle (p < 0.001) were lower in patients with ascites than without it. Patients with a lower percentage of body fat mass
had a more severe ascites severity and vice versa, and the proportion of fat mass was generally higher in women than
in men (r=-0.290; p = 0.002). Patients with lower active cell mass had higher ascites severity (r=-0.380; p < 0.001).
However, this indicator was lower in women than in men. Significant negative correlations were revealed between fat
mass, active cell mass, phase angle (r=-0.395; p < 0.001) and the severity of ascites.

Conclusion. Our study confirms the importance of body composition parameters in the development of ascites
in patients with cirrhosis of the liver. Insufficient amount of fat and muscle mass, as well as low values of the phase
angle according to the results of bioimpedance can become predictors of the development of ascites. Evaluation
of these components can be used in prognostic models to identify patients with an increased risk of ascites. Further
research in this area will help to better understand the mechanisms of ascites development and develop effective
methods of prevention and treatment of this complication in patients with liver cirrhosis.

Keywords: bioimpedance analysis, fat mass, muscle mass, ascites, liver cirrhosis
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I'Iapameprl KOMNOHEeHTHOro cocrtaea tTeJia un X B3aMnMOCBA3b
C pa3BuTneMm acuuTta npum umppos3e ne4eHu

10.0. Xapukos'™, M.C. Xapkosa', A.H. lagxnaxmenosa’, A.M. Annesa’, B.H. HukoneHko"?, B.T. MiBallkuH'

" ®OrAOY BO «[lepBbii MOCKOBCKUI roCcyAapCTBEHHbI MeaNLIMHCKUI yHuBepcuteT uM. V.M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHns Poccurickon ®@enepaumm (CedeHoBckuii YHuBepcuteT), MockBa, Poccurickas denepadms

2 dre0y BO «MockoBckuii rocyaapcTBeHHbI yHuBepcutet uM. M.B. JlomoHocoBa», MockBa, Poccuiickas denepadiysi

Llenb: OueHUTb B3aMOCBSA3b KOMMOHEHTOB COCTAaBa Tena C Ppa3BUTUEM acLmMTa Y NALMEHTOB C LIUPPO30M NEYEHU.
Martepuanbl u metoabl. O6cnenosaHbl 110 naumeHToB (44 My>X4nHbI 1 66 XEHLLMH) C YCTAHOBMIEHHbIM OMArHO-
30M «LUMPPO3 NevYeHn», NMPOXOAMBLLUNX NevYeHne B YHUBEPCUTETCKOM KIMHUYeckor 6onbHue Ne 2 CeyeHOBCKO-
ro YHueepcurteta. OueHKy KOMMOHEHTHOrO COCTaBa Tena nauvMeHToB NpPoBOAWAM Npu nomoLlm npubdopa ABC-01
«MEOACC» (HTL, «<MEOACC>», Poccus). InarHoCTUKY acLuUTa BbIMOMHANM MPY MOMOLLM YNIbTPa3BYKOBOrO UCCNeao-
BaHWS OPraHoB OPIOLLIHOM NOSIOCTU 1 3aOPIOLLIMHHOIO NPOCTPAHCTBA.

Pe3ynbraTbl. 3HaueHns nHaekca maccol tena (p < 0,001), xuposown maccsl (p = 0,002), akTMBHOW KNETOYHOW Mac-
cbl (p < 0,001), pazosoro yrma (p < 0,001) 61K HUXE Y NALUMEHTOB C aCLUMTOM MO CPAaBHEHUIO C NoKasaTensamm na-
LIMEHTOB 6e3 Hero. MauneHTbl ¢ 60J1ee HU3KUM MPOLLEHTOM XMPOBOW MaCCbl B KOMMOHEHTHOM COCTaBe Tesna UMenu
Oonee THXeNylo CTeNeHb TAXECTU acumTa U Hao6opoT. MNMpryem nokasarenb AOSN XUPOBOW MACChl B LLENIOM Obls
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BbILLE Y XXEHLUMH, 4eM Yy Myxu4uH (r = —-0,290; p = 0,002). Y naumneHToB ¢ 60nee HU3KOI akTUBHOW KNEeTO4YHOM MacCcoii
cTeneHb TskecTn acumTta 6bina Bolwe (r=-0,380; p < 0,001). MNpn 3TOM Y XEHLLUMH JaHHbIM nokasaTesb Obi HUXe,
4YeM Yy My>X4MH. BbIiBNIeHbl 4OCTOBEPHbIE OTPULIATESNIbHbIE KOPPENALMN MEXAY XMPOBON MACCOWN, aKTUBHOW KIIETO4-
Hol Mmaccoii, dpasoBbiM yrnom (r = —-0,395; p < 0,001) 1 cTeneHbio TAXECTU acLmTa.

3aknioueHune. Haule nccnenoBaHne NnoaTBepPXaaeT BaXHOCTb N3Y4YEHUS NapamMeTpoB COCTaBa Tesia B PasBUTUN
acuuTa y naumMeHTOB C LMPPO30M nevyeHn. HegocTaTouHoe KOIMYECTBO XMPOBOM U MbILLEYHOM Mace, a TakXe HU3-
K1e 3HavyeHus GasoBoro yrnia no peaynsratam 61uonmMnegaHcoOMeTpUM MOFYT CTaTb NPeaukTopamMu pasBuUTUS acum-
Ta y NauneHToB C UMPPO30oM neveHn. OueHka 3TUX KOMMOHEHTOB MOXET ObiTb MCMOIb30BaHa B MPOrHOCTMYECKUX
MoZensax ana NoeHTU@UKaLMm NaumeHToB C NMOBbILLEHHBIM PUCKOM pasBuUTua acumTa. JanbHenme nccnenosaHmsa
B 9TOW 06/1aCTV MOMOFYT JIydLLE NOHATb MEXaHN3Mbl Pa3BUTUS acumTa 1 paspadoTaTtb 3P PeKTUBHbIE METOAbI NPO-

o4

DUNAKTUKM U NEYEHNS OAHHOIO OCIOXKHEHWUS Y NALMEHTOB C LIMPPO30OM MNEYEHN.
KnioueBble cnoBa: 6vonMMneaHCHbIN aHanus, Xnposasi Macca, MblllevyHas Macca, acLmT, LMPpPOo3 nevyeHun
KoH®NUKT nHTepecoB: aBTOPbLI 3as9BNSAI0T 00 OTCYTCTBUN KOHDNNKTA MHTEPECOB.

Ana untuposanus: XXapukos 0.0., Xapkosa M.C., lapxuraxmenosa A.H., Anvesa A.M., Hukonexko B.H., MBawkuH B.T. Mapame-
TPbl KOMNOHEHTHOMO COCTaBa Tesna 1 UX B3aMOCBSI3b C Pa3BUTMEM acLMTa Npu LMppo3e nedeHn. POCCHMIACKII XypHas racTPO3H-
Teponorun, renatonoruu, kononpoktonorun. 2024;34(3):53-61. https://doi.org/10.22416/1382-4376-2024-34-3-53-61

Introduction

Liver cirrhosis (LC) is a chronic progressive
disease characterized by damage to the liver paren-
chyma and changes in its architectonics [1]. One
of the main complications of LC is ascites — the
accumulation of free fluid in the abdominal cavi-
ty [2]. However, the mechanisms underlying the
development of ascites in LC are not fully under-
stood. Changes in the structure of the lymphatic
system may play an important role in the patho-
genesis of this complication. In the early stages of
LC, the lymphatic system helps prevent the devel-
opment of ascites by reabsorbing excess fluid in
the abdominal cavity [3]. As a result, lymph flow
intensifies, stimulating hepatic lymphangiogenesis.
However, in patients with progressive LC, this
compensatory mechanism is insufficient [4]. In re-
cent years, more attention has been paid to the
role of body composition in the course of LC. It is
known that changes in body composition, such as
sarcopenia (loss of muscle mass), have a negative
impact on many organ systems [5, 6]. However,
data on the relationship between sarcopenia and
obesity with ascites are limited.

One of the indicators obtained as a result of
bioimpedance analysis is the phase angle, which is
the arctangent of the ratio of reactive and active
resistances for some current frequency. It charac-
terizes the capacitive properties of cell membranes
and the viability of biological tissues: it is be-
lieved that the higher the phase angle, the better
the condition of tissues [7].

Thus, it is required to study the prognostic
significance of the component body composition
in the development of complications in patients
with LC. Early detection and prediction of ascites

development are of great practical importance for
effective treatment of patients.

Aim: to evaluate the relationship of body com-
position components with the development of as-
cites in patients with LC.

Materials and methods

An observational cross-sectional single-center
study was conducted, which included analysis
of data for the period from February 2020 to
December 2022. At the initial stage of the study,
which included initial diagnosis of liver disease,
analysis of medical records and determination of
disease severity according to the Child — Pugh
scale, we selected 150 patients. The patients
were treated in the Department of Hepatology
of the V.Kh. Vasilenko Clinic of Propaedeutics
of Internal Diseases, Gastroenterology and
Hepatology of the Sechenov University.

Criteria for inclusion of patients in the study:
confirmed diagnosis of L.C; age from 18 to 70 years.
Criteria for exclusion: refusal of further participa-
tion in the study; presence of conditions or exacer-
bations of concomitant diseases diagnosed during
the study. According to the above criteria, 110 pa-
tients (44 men and 66 women) were examined.

The etiology of liver cirrhosis in the included
patients: alcoholic genesis (32.6 %), viral hepati-
tis C (10.9 %), primary biliary cholangitis (8.7 %),
primary sclerosing cholangitis (4.3 %), autoim-
mune hepatitis (10.9 %), metabolic-associated
liver diseases (8.7 %), Wilson’s disease (6.5 %),
mixed and cryptogenic genesis (17.4 %).

Anthropometric examination was carried out
according to the methodological requirements
with the assessment of the component body
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Table 1. Comparative characteristics of patients with liver cirrhosis with and without ascites
Ta6auua 1. CpaBHuTenbHas XapaKTepUCTHKa OOIBHBIX ITUPPO30OM ITEYEHH C acCIIUTOM U 6e3 acI(uTa

p Patients with ascites Patients without ascites
arameter I I 5
HOKa3ame./lb duuenmusl C dcuumom auuenmust 0e3 acuuma Y/
(n=33) (n=37)
Gender / ITon, n (%)
males / myoxuurol 21 (39.6) 23 (40.4) 0.124
females / sxenuguro 32 (60.4) 34 (59.6)
Age / Bospacm, Me (IQR) 48.5 (41—-55) 43.5 (39—51) 0.343
Anthropometric indicators
Anmponomempuueckue noxasame.au

Me (IQR)
Height, cm / Pocm, cm 170 (166.9—177.3) 174.8 (169.8—182) 0.422
Weight, kg / Bec, ke 70 (61.5-81.9) 77.15 (68.5—85.7) 0.651
Waist/hip index / Hndexc manus/6edpa 1.02 (0.91—1.09) 0.96 (0.86—1.03) 0.053
BMI, kg/m? / UMT, xz/ M 25 (22.5-28.7) 28.5 (24.2—31.6) 0.001*

Body composition
Komnonenmnwiit cocmas meaa

Me (IQR)
Fat mass, % / sKupoeas macca, % 29.9 (24.5—-37.4) 35.5 (27.7—41.3) 0.002*
Skeletal muscles, % / Cxenemnas mycxyramypa, % 46.5 (42.8—49.4) 43.5 (40.5—47) 0.063
Active cell mass, % / Axmuenas xiemounas maccda, % 48.6 (44.8—52.8) 53.55 (49.7—56.2) 0.001*
Phase angle, degrees / @asoswui yzoa, zpadycul 5.2 (4.5—5.83) 5.9 (5.3-6.5) 0.001*

Ultrasound data of the abdominal organs
Hannvie Y3H opeanoe 6prownoil noaocmu

Me (IQR)
Spleen length, mm / /launa cenesenxu, mm 160 (141.75—173.5) 145 (119—168) 0.258
Spleen width, mm / IITupuna cenesenxu, mm 58 (48—67) 55 (43—63) 0.067
Diameter of the splenic vein, mm
Huamnemp cenesenounoil eenvl, MM 11 (8.83-12) 9.4 (8-11) 0.043*
Diameter of the portal vein, mm
Jluamemp opomnoii éenvi, mx 12.8 (11—14.2) 12.5 (11—14) 0.019*

Note: Me — median, IQR — interquartile range, BMI — body mass index; * — statistically significant differences.
Ilpumeuanue: Me — mennana, IQR — mexxBapTunbHblil nHTepBan, UMT — uHmexe Maccsl Tena; * — CTaTHCTUYESCKU 3HAYNMBIC PA3IIHUHS.

composition of the patients using the device AVS- Results
01 “MEDASS” (“MEDASS”, Russia) [6].
Diagnosis of ascites was performed taking into
account the objective examination of patients, as
well as according to the results of ultrasound ex- ) . ’
amination of the abdominal cavity and retroperi- patic @cephalopathy — 32.5 % of patients, body
toneum. When assessing ascites, the classification 35S index (BMD) — 27.0 .(23'6_30'1) kg/m?.
proposed by the International Ascites Club (IAC) Child — Pugh scale scores in men .and women
was used. were 9 (7.3—11.8) and 7 (6—9) points, respec-
Statistical analysis was performed in Statistica 10 tively. The duration of the disease ranged from
(StatSoft Inc., USA). Data are presented as medians 4 months to 12 years, with a median of 4.3 years.
(Me) and interquartile ranges (IQR). The associa- During statistical analysis the patients were
tion between variables was evaluated by Spearman divided into groups: groups of patients with LC
rank correlation method. Differences between con- Who were diagnosed with ascites of different se-

Presence of ascites of 2—3 degree was diagnosed
in 19.6 % of observations, esophageal varices of
2—3 degree — in 36.9 % of cases, presence of he-

tinuous variables were determined using the Mann —  verity (n = 53) and a group of patients with LC
Whitney test. P-value less than 0.05 was considered ~Without ascites (n = 57). When comparing the
statistically significant. above groups, the following differences were

A favorable opinion of the local ethics com- found: body mass index (p < 0.001), fat mass
mittee of the I.M. Sechenov First Moscow State (p = 0.002), active cell mass (p < 0.001), phase
Medical University (Sechenov University) was angle (p < 0.001) were significantly lower in
obtained (Protocol No. 04-21, February 18, 2020). patients with ascites (Table 1) than without it.
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Table 2. Ascites severity and body composition components in men and women
Tab6auua 2. Crenenb TSIKECTH aclUTa U KOMIOHEHTBI COCTaBa TeJia y MYKYMH U JKEHIIHH

Parameter / IToxazamens Males(£ fgf; et Female(sn/ =}I(§(§)H vt p
No ascites / Hem acuuma, n (%) 23 (52.27) 34 (51.52)
Ascites severity /
Cmenenv msxecmu acyuma, n (%)
T 8 (18.18) 18 (27.27) Ui
1I 10 (22.73) 12 (18.18)
111 3 (6.82) 2 (3.03)
Fat mass, %
Kuposas macca, % 27.15 (22.83—31.83) 36.65 (30.83—43.08) < 0.001*
Me (IQR)
Musculoskeletal mass, %
Crenemmno-moiueunas maccd, % 49.60 (46.90—51.38) 42.50 (40.33—45.08) < 0.001*
Me (IOR)
Active cell mass, %
Axmuenas kiemounas maccd, % 53.35 (50.08—56.35) 49.50 (46.18—53.75) 0.002*
Me (IQR)
Phase angle, degrees
Dazosviil Yzo0., zpadycul 6.0 (5.40—6.53) 5.20 (4.73—5.98) < 0.001*
Me (IQR)

Note: Me — median, IQR — interquartile range; * — statistically significant differences.
Ipumeuanue: Me — menuana, IQR — MeXKBapTHIBHBII HHTEPBAI, * — CTATHCTHYCCKH 3HAYMMBIC PA3IIHYHS.

The diameters of splenic (p = 0.043) and portal
(p = 0.019) veins were significantly larger in pa-
tients with ascites, indicating the role of portal
hypertension in the development of ascites.

The prevalence of ascites with regard to severi-
ty and sex differences of patients is demonstrated
in Table 2.

The data presented in Figure 1 show that pa-
tients with a lower percentage of fat mass had
more severe ascites severity and vice versa. It
should be noted that the percentage of fat mass
was generally higher in women than in men.

To quantify the metabolically active tissue con-
tent in the body, active cell mass was determined
using bioimpedance analysis (Fig. 2). It was found
that the severity of ascites was higher in patients
with lower active cell mass. At the same time, this
indicator was lower in women than in men.

The same pattern was found in the phase angle
study: patients with low values of this index had,
as a rule, a more severe degree of ascites severity
(Fig. 3).

Significant negative correlations of weak
to moderate strength of association of fat mass,

60,00

p <0,001 p=0,012

50,00

40,00

30,00
20,00 g

Fat mass, %

Gender

W Female

p =0,036 W Male

p=0211

HIH

Patients without ascites Patients with grade 1 ascites

Patients with grade 2 ascites Patients with grade 3 ascites

Figure 1. Fat mass of patients with cirrhosis (boxplot plot shows the distribution of data: median, quartiles

and outliers among different patient groups)

Pucyuox 1. >KI/IPOB3H MaccCa IIallMeHTOB C IIUPPO30OM II€YeHHN (Ha JAnarpaMme OOKCILJIOT MMOKa3aHO pacipejesieHne
JaHHBIX: MeJuaHa, KBapTUJIN 1 BbIépOCbI Cpe/in pa3HbIX T'PYIII HaIlI/IeHTOB)
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Figure 2. Active cell mass of patients with liver cirrhosis

Pucynox 2. AxTnBHag KJIETOYHAsI Macca NallMeHTOB C IUPPO3OM TIeUeHn

active cell mass, and phase angle with ascites se-
verity were found (Fig. 4—6).

Discussion

Liver cirrhosis is one of the most common liver
diseases and a major cause of ascites development
[1]. Ascites is an accumulation of fluid in the ab-
dominal cavity that can cause serious consequenc-
es in patients with LC [2]. Despite extensive re-
search on this condition, the exact mechanisms of
ascites development are not yet fully understood.
In advanced cirrhosis, activation of compensatory
vasoconstrictor pathways impairs tubular filtra-
tion, causing greater sodium and water retention
in the kidneys. This mechanism increases lym-
phatic production, burdening the already ineffi-
cient lymphatic system [4]. The inability of the
lymphatic system to recycle extravasated albumin
may exacerbate pre-existing hypoalbuminemia,
leading to changes in the transcapillary oncotic
pressure gradient and exacerbating fluid imbal-
ance. Therefore, changes associated with the lym-
phatic system (such as increased lymph flow with
impaired functional ability of lymphatic vessels
to absorb interstitial fluid, increased number and
density of lymphatic vessels) leads to the develop-
ment of refractory edema and ascites in cirrhotic
patients [3, 4].

In addition, obesity leads to a number of struc-
tural and physiological changes in the lymphat-
ic system, including increased lymphatic leakage,
decreased contractility of collecting vessels, and

changes in the architectonics of lymph nodes,
which significantly affect lymphatic transport
functions [8]. Based on our previous studies and
taking into account the role of the lymphatic
system in a wide range of physiological process-
es, we hypothesize that lymphatic dysfunction
may be caused by changes in the component
body composition and metabolic disorders, in-
cluding obesity [9, 10].

The results of our study confirmed the hypoth-
esis about the relationship between body compo-
nent composition and ascites development in pa-
tients with LC. It was found that the distribution
of fat and active cell masses in the patients’ body,
as well as phase angle may be significant factors
in the development of this complication. Low val-
ues of the above factors are associated with an
increased risk of developing ascites. This may be
explained by the fact that patients with LC are
often malnourished. Malnutrition is also a predic-
tor of other complications of LC. A. Ruiz-Margain
et al. evaluated bioimpedance phase angle as a
nutritional marker in their study and concluded
that low phase angle values are associated with
an increased incidence of hepatic encephalopathy
(hazard ratio — 1.80 (1.07—3.03)) [11]. The prob-
lem of the influence of the body component com-
position on complications in LC was also studied
by C. Lindqvist et al. The researchers determined
that malnutrition is an independent predictor
of early posttransplantation complications [12].

The active cell mass consists of muscle, inter-
nal organs and nerve cells. Therefore, it is worth
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Pucynox 4. Koppensiiyst 101 KUPOBOI MacChl MAIMEHTa CO CTEIEHbBIO TsKecTn aciurta (B Bue Touek 0003HaUeHbI
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noting that our findings are consistent with the
work of E. Dajti et al. who demonstrated the
prognostic role of sarcopenia (loss of muscle mass)
in the development of ascites (SHR — 2.083;
95 % CI: 1.091-3.978) [6]. X. Zeng et al. ob-
tained similar results: patients with sarcopenia,
compared with non-sarcopenic individuals, had

a higher prevalence of LC-related complications
(81.82 % vs. 62.24 %, p < 0.001), including ascites
(RR = 1.827; 95 % CI: 1.259—2.651; p = 0.002) [13].

Thus, indicators of fat and active cell mass,
as well as low phase angle values according to
bioimpedansometry results may be predictors of
ascites development in patients with LC. The
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Pucynox 6. Koppesnsanusa (pa3oBoro yria co CTEIeHbIO TSKECTH acIiTa

mechanisms of these relationships require fur-
ther studies.

Study limitations

We observed patients only from one clinical
center, and a limited number of patients were in-
cluded into the study.

Conclusion

Our study confirms the importance of body
composition parameters in the development of

ascites in patients with liver cirrhosis. Fat and
active mass distribution and phase angle val-
ues play a significant role in the pathogene-
sis of ascites. Evaluation of these components
can be used in prognostic models to identify
patients at increased risk of developing ascites.
Further research in this area will help to bet-
ter understand the mechanisms of ascites devel-
opment and develop effective methods of preven-
tion and treatment of this complication in patients
with liver cirrhosis.
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OAHOHYKAEOTHUAHBIE TOAUMOP(U3MHI,
ACCOITMMPOBAHHEBIE C MOBHIIIIEHHBIM PUCKOM
Pa3BUTHA CUHAPOMA Pa3ApPa kKeHHOTO KHUIIIeUHHKaA
C MpeoOAaA@HUEM 3aTIOpa: METaaHAANS

E.A. Tpym*, A.E. Kapuesckas, P.B. Macnennukos, E.A. Ilonyskrosa,
O.C. Iudpun, B.T. NUsankun

DIAOY BO <Ilepsuiti Mockosckuii zocydapcmeenmviii meduyunckui ynueepcumem um. .M. Ceuenosass> Munucmepcmsa
30dpasooxpanenus Poccuiickou Dedepayuu ( Ceuenoscrui Ynusepcumem), Mockea, Poccutickas Dedepayus

BeepeHune. CoyeTaHne reHeTMYeckolr NpeapacrnosioXEHHOCTU C GakTopaMu OKPYXaloLEeNn cpeabl U NCUXO3IMO-
LIMOHaNbHbIM COCTOSIHMEM MNaLMeHTa UrPaeT KIIIOYEBYIO POSb B Pa3BUTUM CUHAPOMA PA3APaXEHHOrO KMULLIEYHMKA
(CPK). N3yyeHune accouyaumm nonnmopdmamoB reHoB ¢ CPK MoXeT NnoMoYb B MOHMMaHWUM AOMUHUPYIOLLIMX NaTo-
Gur3nonornyecknx MexaHn3mMoB. Ha cerofHs no faHHom Teme onybankoBaHo 11 MeTaaHanM3oB, 04HAKO CPeaM HUX
HET HW OLHOrO, KOTOPbIV ncyepnbiBaioLLe 0606LLmn 6bl AaHHBIE O PACMPOCTPAHEHHOCTY FEHETUYECKUX MOANMOP-
dunamoB cpeam naumeHToB ¢ CPK ¢ npeobnagaHvem 3anopa (CPK-3).

Llenb: 0606LeHME 0ny6IMKOBaHHbIX AAHHBIX O BANSHUW NOIMMOP@U3MOB reHOB Ha puck padsutms CPK-3.
Matepuanbl U MmeToapbl. [Tonck nuTepaTypbl NPOBOAMIICS B 3/1eKTPOHHbIX 6a3ax PubMed n Scopus. Ha ocHoBe
HaMOEHHbIX NCCNefOBaHUM MPOBOAMICS MeTaaHann3 B COOTBETCTBUM C MEXOYHAPOOHbIMW PEKOMEHOAUUAMMU
«MpennoymMTaemble 9IEMEHTbI OTYETHOCTW AJ1si CUCTEMATUYECKMX 0030POB 1 MeTaaHanm3oB» (Preferred Reporting
Iltems for Systematic Reviews and Meta-Analyses, PRISMA). B aHanu3 Bkitoyanmcb paboTbl, B KOTOPbIX M3yyanacb
accoumaumns reHeTUYeCcKxX NoNMMop@Pr3MOoB Y NaLMeHToB, cTpagatowwmx CPK-3.

PesynbraTbl. Kputepnsm Bkto4eHUs cooTBeTcTBOBaNV 34 nccnenoBanuvs. MNMonydyeHHbIX faHHbIX 0Ka3anoch A0-
CTaTO4HO A9 MPOBEAEHMS MeTaaHan1aa no noanMop@mamam Tpex n3 nepedncineHHoix reHos: SLC6A4 (10 ctaTen),
GNB3 (5 ctateii), ADRA2A (4 ctatbk). He 6bin0 BbISBNEHO CTAaTUCTUYECKM 3HA4YMMO accoumaumumy nonnMopdmnama
5-HTTLPR rena SLC6A4 n nonnmopduama C825T (rs5443) reHa GNB3 kak ¢ CPK, Tak n ¢ CPK-3. Bbina BbisiBneHa
cTaTUCTUYeCckn 3HavMmas accoumaums nonmmopdunama 1291C>G reHa ADRAZA kak ¢ CPK, Tak u ¢ CPK-3.
BeiBoAbl. 10 faHHBEIM MPOBEAEHHOIO HAMW MeTaaHan13a BbiB/IEHA CTATUCTMYECKU 3HAYMMas accoLmaLmsa nonum-
Mopdunama 1291C>G reHa ADRA2A kak ¢ CPK, Tak n ¢ CPK-3 B cmellaHHon nonynsuymn. Hn roMo3mnroTHbIN, HAX re-
TEPO3UroTHbIN BapuaHTbl nonnmopduama 5-HTTLPR reHa SLC6A4, a Takke nonammopduama C825T reHa GNB3
He 6blnu accoummpoBaHbl HU ¢ CPK-3, Hu ¢ CPK B Liesiom.

KniouyeBble cnoBa: reHeTu4eckas npeapacrofioXEHHOCTb, FEHHbIE NONMMOP@U3MbI, 3anop, CUHAPOM pasgpa-
>KEHHOTO KMLeYHuka, nonmmopdnam 5-HTTLPR

KoHdnukT HTEepecoB: aBTopbl 3a89BASIOT 00 OTCYTCTBUN KOHPNNKTA NHTEPECOB.

Ansa umtnposanus: Tpyw E.A., Kapyesckas A.E., MacneHHukoB P.B., MonyakToBa E.A., LUndpun O.C., NBawknH B.T. OgHOHYKNEe-
OTUAHbIE NONMMOPDU3MbI, aCCOLMNPOBAHHbIE C MOBbLILLEHHBIM PUCKOM Pa3BUTUS CUHAPOMA Pa3fpaxXeHHOro KuLevHvka ¢ npe-
obnagaHvem 3arnopa: MetaaHanna. POCCUIACKUIA XXypHa racTpPO3HTEePOSIoriKn, rernatosnorum, kononpoktonorin. 2024;34(3):62-77.
https://doi.org/10.22416/1382-4376-2024-34-3-62-77

Single Nucleotide Polymorphisms, Associated with Increased Risk
of Irritable Bowel Syndrome with Predominant Constipation: A Meta Analysis

Elizaveta A. Trush*, Anna E. Karchevskaya, Roman V. Maslennikov, Elena A. Poluektova, Oleg S. Shifrin, Vladimir T. lvashkin
I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Introduction. Genetic predisposition in combination with environmental factors and the patient’s psychological and
emotional state play a key role in the development of irritable bowel syndrome (IBS). Studies of association between
genetic polymorphisms and IBS can help in understanding the key pathophysiological mechanisms. To date, 11 me-
ta-analyses on this issue have been published, however, none of them comprehensively summarize the data on the
prevalence of genetic polymorphisms in IBS with predominant constipation (IBS-C).

Aim: to summarize the published data on the impact of genetic polymorphisms on the risk of IBS-C.

62

Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru

Opurunanbhbie nccregoBanust,/ Original articles

Materials and methods. A literature search was performed in the PubMed and Scopus databases. Identified stud-
ies were used for a meta-analysis according to the Preferred Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) statement. Publications investigating genetic polymorphisms in patients with IBS-C were included

in this analysis.

Results. A total of 34 studies met the inclusion criteria. The collected data were sufficient to conduct a meta-anal-
ysis on polymorphisms of three of the listed genes: SLC6A4 (10 articles), GNB3 (5 articles), ADRA2A (4 articles).
No significant association was found between the SLC6A4 (5-HTTLPR) polymorphism, GNB3 ¢.825C > T (rs5443)
polymorphism and either IBS or IBS-C. It was found that ADRA2A 1291C>G polymorphism was significantly associ-

ated with both IBS and IBS-C.

Conclusions. Our meta-analysis revealed that ADRA2A 1291C>G polymorphism was significantly associated with
both IBS and IBS-C in the mixed population. Neither homozygous nor heterozygous variants of the SLC6A4 (5-HTTL-
PR) polymorphism and GNB3 C825T polymorphism were associated with either IBS-C or IBS as a whole.

Keywords: genetic susceptibility, genetic polymorphisms, constipation, irritable bowel syndrome, 5-HTTLPR poly-

morphism
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Bseaeunune

CungpoMm pasapaxennoro kumednnka (CPK)
orpeziesisieTcss Kak (PyHKIMOHATIbHOE 3a00JieBaHUe
xeaygouno-kumeunoro Ttpakra (JKKT), mpossisio-
Iieecst penuAnBUPYIOIIeil GOJIbI0 B JKUBOTE, BO3ZHHUKA-
1omiell Mo MeHbIell Mepe OJIMH pa3 B HeJleJI0, KOTopas
XapaKTepU3yeTcsl CJACAYIONMME NMpusHakaMu (JByMs
unn GoJee): cBs3ana ¢ gedekaiueil, U3MeHEeHHEM Ya-
crorel 1 dopmbl (BHelHero Buja) crysia. B coorser-
ctBuM ¢ PuMcknmn kpurepusmu IV BblegioT yeTbipe
nogtuna CPK: ¢ mpeo6raganumem mmapen (CPK-]I),
¢ npeobaaganmeM sanopos (CPK-3), cMmemaHHbIH
(CPK-M) u neknaccupuumpyemsrii (CPK-H) Bapu-
antol [1].

[lannoe 3aGosieBaHue He COMPOBOMKIAETCS IOBbI-
IIEHNEM YPOBHSI CMEPTHOCTH, HO IPUBOJUT K 3HAUMU-
TEJIBHOMY CHIZKEHWIO KadecTBa XKu3Hu [2].

CoBpeMeHHbIe METO/[bl JIEYeHUs] COCPENOTOYEHbI
HA KYIUPOBAHUU CUMIITOMOB W UMEIOT OTPAHUIEHHYIO
addexruBHOCTL. [laToreHernmyeckoe u ITHOTPONHOE
Jiledenne He Pa3paGoTaHO BBULY HEIOJIHOW SICHOCTH
OT/IeJIbHBIX 3BEHbEB IaToreHe3a u aruojornu [3].
[Ipemmonaraercsi, 4TO KJIOYEBYIO POJIb B Pa3BUTHH
3a60J1eBaHNsI UMEET COYeTaHWEe TEeHEeTHYEeCKOil Ipe/-
PACITIOJIOKEHHOCTH ¢ (DAKTOPAMU OKPYIKAIONIEN CpPeJIb
U TICHXOOMOIIMOHATBLHBIM COCTOSTHHEM TalreHTa [4].
Cpemn (hakTOPOB OKPYsKAIOIIEH Cpe/ibl MOXKHO OTMe-
THTb OCOGEHHOCTH PAIFIOHA, 4 MMEHHO <«3aIlaHblil»
paIoH, B KOTOPOM TpeolasaioT padUHUPOBAHHbBIC
YTJIEBO/IbI, BBICOKOKAJOPHUIHAS TIHINA; COIHAJbHbIE
(dakroper (moGasg nepemMeHa B COIMATBHOM OKPYyIKe-
HUM, KOTOPasi OKa3bIBaeT BJUSHUE Ha MOBEJECHUE, Ca-
MOYYBCTBUE M COCTOSIHUE 3[0POBbS WHMBUJA); TIPH-
eM aHTUOUOTUKOB U Jpyrue [4].

[log BiusiuneM ONMCAHHBIX Bbille (PAKTOPOB WHU-
[UUPYIOTCS MATODU3UOTOTHYECKIE MEXAHU3MbI, TAKHE
KaK M3MeHeHWe COCTaBA KHIIEYHOW MUKPOOHOTHI, Ha-
pyIIEHIEe MPOHUIAEMOCTH CJU3UCTO-3TUTENUATBHOTO

6apbepa JKKT, Bocmasenme causuctoit 060J0YKH
HU3KOIl CTENeHW AaKTUBHOCTH, HapylleHue JByHa-
MIPaBJEHHON Ilepefaun HelporyMopasbHbIX CHTHA-
JIOB TI0 OCU «MUKPOOMOTA — KHUIIEYHUK — TOJIOBHOI
MO3T» W BUCIIEpAJIbHAST THIIEPUYBCTBUTETHHOCTD, W3-
MeHeHure Motopuku [1].

lenernyecknii nosuMopdusM, MM TOYEUHBIH OJ1-

HoHyKJIeoTuAHbBIE nosmmopduaM (single nucleotide
polymorphism, SNP), — sro MyTanus, B pesyJbTa-
Te KOTOPOI MPOUCXOANUT 3aMeHa OJHOTO HYKJEOTHIA
Ha Jpyroii. M3ydenne noauMopdu3MoB reHOB MOKET
MOMOYb B TMOHMMAHUU JIOMUHUPYIOMINUX TATODU3NO-
JIOTHYECKNX MEXAaHMW3MOB, WHHUIIMNPOBAHHBIX BO3JEN-
CTBHEM HA OPraHu3M HeOJaronpusiTHbIX (HaKTOPOB
oKpyKamolleil cpesibl. B Hacrosiiee Bpemsi Han6ob-
nree KOJUYECTBO JAHHBIX TOJYYEHO OTHOCUTENHHO
accommarimn CPK ¢ nmosmMopdusmamu reHoB, KOIM-
PYIOIINX HEHPOTPAHCMHUTTEPBI U PELENTOPBI K HUM
— renbl TpaHcnoprepa ceporonuna (SLC6A4), ren
karexoa-0-metnnrpancdepasst (COMT), ryanun
HyKJeoTHACBA3bIBalonero  Oenka Gera-3 (GNB3),
anpda-2A-agpenepruyeckoro penenropa (ADRA2A),
anpda-2C-aapenepruueckoro penenropa (ADRA2C),
anbda-2D-agpenepruueckoro penenropa (ADRA2D);
a Tak)Ke KoAupyiomine GeJKu, OTBETCTBEHHDIE 32 PETy-
JIATIMIO BOCTIAJIEHHsI, — TeHbI (PaKTOpa HEKPO3a OIry-
xomu anbda (TNF), unrepneiikuna-10 (IL710), wn-
tepaeiiknna-6 (IL6), wnrepaeiikmna-23R  (IL23R),
tpancdopmupyiomero dgaxropa pocra 6era-1 (TGFBT),
6emka 15-Tro cemelicTBa (pakTopa HEKPO3a OIyXOJn
(TNFSF15), a uMenHo mutokmHa 1A, T0106HOTO
dhakropy Hekposa onyxomnn (TL1A) [5].

C 2007 mo 2019 r. omy6usmkoBano 11 MeTaaHAIN30B.
W3 nux meraanamus S. Zhu et al. (2019) asasercs
caMbIiM OObEMHBIM, COOPAHHBIM U3 28 HCCJIeI0BAHMII.
B HeM cyMMUpYIOTCS JaHHbBIE O TIOJTUMOPGHUIMAX KaXK-
Joro u3 8 nanboJiee U3yYeHHbIX HA CETOAHSITHII I€Hb
reHoB [5]. Bbuio moATBep:KIAEHO, YTO MOJUMOPHOUIMbBI
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rs4263839 u rs6478108 rena TNFSF15 acconuupo-
BaHbI ¢ TOBbBIEHHbIM puckoM pasButusi CPK, rorna
kak nosumopdusm rs1800896 rena IL710 accorumpo-
BaH CO CHIDKEHHBIM PUCKOM Pa3BHUTHUS JAHHOTO 3a60.ie-
BaHus B oOmuiei momyssiiun. [lommMopdusMbl ocTa b
HpIx mectn reHoB (SLC6A4, COMT, IL6, IL23R,
GNB3, TNF) ne mokasaau 3HaYMMOI accolualun
¢ puckom passurusg CPK [5]. Emie aBa mMeraananusa
BKJTIOYAJTH aHAJN3 JAHHBIX O FeHaX, KOJAUPYIONIHUX TTPO-
BOCHAJIUTEJbHbIE U TIPOTHBOBOCHATIUTENbHbBIE IUTOKU-
uel. B Meraanamuse B. Czogalla et al. (2015) Taxske
oT™Mevasach accomnuarus rmoaumopdusma rs4263839
rena TNFSF15 ¢ puckom passutus xak CPK, rtax
n CPK-3 B nonyssanusx CIIA u Benuxko6puranuun
[6]. B Mmeraanamusze M. Bashashati et al. (2012),
B KOTODbIl GBLIN BKJIOYEHbI PAOOTbHI, MOCBSIIEHHbIE
ncciaenosanmio acconnanun CPK ¢ mosmvopdusmom
renoB IL10, TGFB1, TNF, yxaspiBaercsi Ha POJIb
nosmmopdusma rs1800870 (-1082A/G) rena IL10
B passutuu CPK B oOImeil momyasiiiuu, U MOJUMOP-
dusma 308G/A rena TNF B pasButun 3a60/1€BaHIS
CPK B asuarckoii nomyisiu [7].

Kpome TOrO, psiil MeTaaHaNM30B MOCBSIIEH WUC-
CIEJIOBAHUIO  TTOJUMOP(U3MOB  OT[IENbHBIX TEHOB.
Hanpuwmep, 1sath paGoT MOCBSIIEHBI aCCOMMAINN PH-
cka passutusi CPK ¢ nosmmopdusmamu 5-HTTLPR
n VNTR rena tpancmoprepa ceporonuna (SLCG6A4)
[8—12]. TlpuBenennble paHHbIE OKA3AJUCH MPOTUBO-
peunsbiMu. M. Bashashati et al. (2017) we BbistBHIM
noBbinieHust pucka passputuss CPK y nanuenToB c 1o-
sumopdusmom 151800795 (-G174C) rena IL6, a B pa-
6ore Z.G. Pan et al. (2014) He GbLIO BBIABIEHO CO-
npspkennst ¢ noaumopdusmom C825T rena GNB3 [13,
14]. Meraanamus S.Y. Qin et al. (2013) npogemon-
cTpupoBas accormarmio noanmopdusma rs1800870
(-1082A/G) rena IL10 ¢ NOBBINIEHHBIM PUCKOM Pas-
Butuss CPK B eBpomelickoil Moty issiiny, 4ero He Ha-
OJIIOAJIOCH B asuaTcKoil [15].

OmHako, HECMOTPSI HA 3HAUYUTENBHOE KOJIUYECTBO
MeTaaHaJn30B, [0 HACTOSIIETO0 BpeMeHH He ObLIO
ormyGJUKOBAHO HU OJIHOTO, KOTOPBIN MCYEPIIHIBAOIIE
0600611 Obl JJAHHBIE O PACIPOCTPAHEHHOCTH T'eHeTHU-
yeckux nosuMopdusmMos cpeau nanuentos ¢ CPK-3.

Ilesbio JaHHOTO MeTaaHATM3a SIBJSIETCST KPUTH-
YyecKas OIEHKa OMyOJTMKOBAHHBIX [JAHHBIX O BJIUS-
HUM TOJUMOP(MU3MOB IEPEYNCTEHHbIX BbIllle TEeHOB
Ha puck passutus CPK-3.

MarepuaJjbl 1 METOAbI

[Touck smrepatypnl, nocssieHHoit CPK u rene-
THYECKUM TOIUMOPGhU3MaM, MPOBOIIICS B IJEKTPOH-
HbIX Gazax PubMed u Scopus 110 cJIeyIOIUM aJiropuT-
MaM Tiomcka: «irritable bowel genetics» n «irritables
AND bowel AND syndrome AND genetics» coorBer-
crBenno. llouck wucciemosanuit cocrosiica 29 mgexa-
6pst 2022 r. ¥ OXBaTHJ IPOMEKYTOK BpeMenu oT 1978
1o 2023 r. BraouYuTeAbHO. Beero Obrno naiigeno 1634
JINTEPATYPHBIX HCTOYHMKA B Gade gaHHbIX Pubmed
u 829 — B 6ase maHHBIX ScOpus.

Ha ocnoBe HalifieHHBIX HCCJAETOBAHUI OBLI OCY-
MIECTBJICH METAaaHAIN3 B COOTBETCTBUU C MEXIYHAPO/I-
HBIMU peKoMeHaImsaMu «IIpeamnodnraempre ajieMeHTbI
OTYETHOCTH JIJIS CUCTEMATHYECKMX 0030pPOB W MeTa-
ananm3soss> (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses, PRISMA).

B ananm3 BKJIIOYATHNCH MCCJAETOBAHUS, B KOTOPBIX
M3y4yasach acCOIUaIs TeHEeTHYECKNX TOaMMOp¢u3-
MoB y naruenToB ¢ CPK-3.

Kpurepun BKJIIOUEHWS HCCJAEIOBAHUI B MeTaaHa-
m3 Gbutn caepyiomumu: 1) nccaegoBanne B TpyIime
Jofieit; 2) Haamume OTJEJABHON TPYIIIBI MAIMEHTOB
¢ CPK-3; 3) nanuune uHGOPMAIUU O KIXHAYECKUX
JIMaTHO3aX HKCHEPUMEHTANBHBIX TPYMI; 4) HaInuue
uHdopMaIMu 0 TMOIUMOPPU3MAX T'€HOB, CBI3aHHBIX
¢ CPK-3; 5) f0CTyIl K MOJHOMY TEKCTY CTAaTbU.

WccnepoBanus MCKIIOYATICH B TOM CJIydae, €CJIH:
1) He GBLIO BBIJIENEHUS OTAETBbHO TPYIIIBI TAIMEHTOR
¢ CPK-3; 2) HaiifileHHbIH JuUTEpaTypHBIii HCTOYHUK
He SBJSJICS OPUTUHAIBHON 9KCIEPUMEHTATHHON CTa-
Theil (T.e. Te3uchl MOKAAL0B, 0030pPbI, KOMMEHTaPUU
u npouee).

Bkiiouenue uccieoBaHMN B METAaHAIM3  BbBI-
MOJIHSIOCH JIByMsI HE3aBUCUMBIMU HCCJIE0BATEIISIMH.
Pasnorsacus paspemniajimch ImyTeM COBMECTHOTO 006-
CYKJIEHUS W TIATEJbHOTO aHAIM3a TMOJHOTO TEKCTa
CTaThH WJIU TIPU TIOMOIIU TPETHEro PeIleH3eHTa.

B Meraananms BRJIOYAJINCH WCCIEOBAHUS He3a-
BHUCHMO OT J[aThl NPOBEAEHNS U sI3bIKA OPHUTHHAJA.
Ha mepBoM artame or6opa WCCIeOBaHWI aHAIU3UPO-
BAJINCDh 3aTr0JIOBKY M AHHOTAIMS, U, TIPH COOTBETCTBUM
KpUTEPHSM OTOOpA, TPOBOAWICS AHAIN3 TIOJTHOTEK-
CTOBBIX CTaTeil, B XOJle KOTOPOTO HCIIOJIb30BAJIICDH
caeayomue gannabie: 1) UMs mepBoro aBropa; 2) o
ny6aukanuy; 3) cTpaHa U 9THUYECKAsA TPHHAJJIEHK-
HOCTh YYaCTHUKOB; 4) KOJMYECTBO YYACTHUKOB TPYII-
bl KOHTPOJISI U 9KCIEPUMEHTATBHOI TPYIIBI; 5) CO-
CTaB 9KCIEPUMEHTAJIbHON Tpymbl; 6) anamns SNP
OIIpe/Ie/IEHHOTO TeHa U €ro pacipejeseHne 1o Tpyl-
naM; 7) BbiBoAbI 0 B3auMocBgaszu SNP ¢ CPK.

Cmamucmuyeckas o06pabomka JTaHHBIX OCYIIECT-
BJSIIACD C  TIOMOIIBIO  CIIETIHATIBHOTO  IPOTPAMMHOTO
obecnieuernss CMA (Comprehensive Meta Analysis)
[16]. [lna aHasm3a WCHOMb30BAIACh MOJETD CJydaii-
Hbix adexroB [17]. OTHOCUTENbHBIE PUCKE PA3BUTHS
CPK u, B uacrHoctu, CPK-3 oleHnBa/ICh C IIOMOII[BIO
pacuera ornHomenus mancos (OII) ¢ 95%-HbM J0Be-
putembabiM unTepBagoM (95% [111). HeommopoamocTb
HCC/IEeIOBAHUIT ~ OI[EHMBATACh C TOMOIIBIO pacyera
Q-xpurepusi Koxpena. I'ereporeHHOCTb HAOGTIOIAEMOTO
addekra oleHNBAIACH C TIOMOIIBIO pacyeTa 3HaYeHust /2,
qctiepcrst pazMepa ah@eKTa OleHnBaIACh € TOMOTIHIO
pacuera 3HaYeHHs Tay-KBaJpaTa U Tay.

Pe3ybraThl

B mporiecce ot6opa AByMsSI aBTOpaMu B CHCTeMa-
THYECKUN 0030p OBLIO BKJIIOYEHO 34 HCCIe/JOBAHMS,
n3 nux 14 — B KosmyectBeHHblll aHammsz u 20 —
B KauecTBenublii amamus (puc. 1). Bce Bkouennsre

Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru

Opurunanbhbie nccregoBanust,/ Original articles

UpeHTndmkauma nccnegoBaHum Yepes 6a3bl AaHHbIX
Identification of studies in databases

UpeHTUdMUMpoOBaHHbIe cTaTbU
Identified articles:

e Pubmed (n = 1635)
e Scopus (n = 828)
e Bce/ In total (n = 2463)

Y

CTtaTbWU, UCKITIOUYEHHbIe [0 NpocMoTpa
Articles excluded before the review:

aybnvkatsl / duplicates (n = 699)

¥

npOCMOTpeHHble aAHHOTaUuuun

UcknroyeHHble aHHOTaUUKU

Review of the full-text article
(n=34)

WccnepoBaHus, BKIIOUYEHHbIe B aHanu3
Studies included in the analysis:

® Ka4eCTBeHHbIN / qualitative (n = 20)
e KONMMYecTBeHHbIV / quantitative (n = 14)

Reviewed abstracts > Excluded abstracts
(n = 1764) (n = 1725)
Y
CTaTby, UCKIIOYEHHbIe nocle NpocMoTpa
Moaxopsme uccnenosaHus aHHOTaLMi
Eligible studies Articles excluded after reviewing abstracts:
MpocMoTp NONIHOrO TeKCTa CTaThy >

0630pbl, TE3UCHI AOKTaA0B, KOMMEHTapuUn / reviews,
abstracts, comments (n = 655)

nccnegoBaHus y nogen, He COOTBETCTBYOLMNE Teme
| off-topic humans studies (n = 591)
nccnefoBaHNs Ha  KMBOTHbIX
(n=287)

uccnefosaHus, rae He BblAerneHa oTAenbHo rpynna
CPK-3 / studies without separate IBS-C group
(n=24)

vccnenoBaHus y geteit / pediatric studies (n = 25)
3KCMepyMeHTanbHble uccrnegoBaHus / experimental
studies (n = 19)

peny6nvkauwm / re-publications (n = 1)

animal studies

Pucynox 1. biok-cxema uccaeqoBaHusT

Figure 1. Study flowchart

HUCTOYHUKH JTUTEPATYPHI COAEPIKAIN JaHHBbIE 06 acco-
muaruu 25 nosmmopdusmos 23 reHos ¢ CPK-3 (ta6ur.).
[Ipu TpOCMOTPE CIUCKOB JIUTEPATYPBI Oy OJIMKOBAHHBIX
paHee MeTaaHAIM30B BPYYHYIO He GbLIO Haii/leHO cTaTeii,
COOTBETCTBYIONINX YCJIOBHSM TIOMCKA. B GOIBITHHCTBE
uccrnenoBaanit JTHK wu3Biaexamach 13 KIETOK KPOBH,
B 4 HCCAeIOBAaHUSIX — HENOCPECTBEHHO U3 JIeHKOIM-
TOB, B 3 paboTax — M3 OHONTATOB CJIM3HUCTONH 060JI0Y-
KM TIPSIMOIl KWIIKH, B 2 WCCJEIOBAaHUSIX — W3 CJIIOHBI
n B 1 uccreoBaHNM — W3 JMUTENNS BHYTPEHHEH MO-
BEPXHOCTH IIeKU. BO BeexX BKIFOUEHHDBIX NCCIEIOBAHNSIX
Mo MMOPGU3MBI T€HOB oTIpe/iesistiich Metogom TTTIP.
Boubiiie Bcero fanHbIX GbLIO MOCBSIIEHO TTOJTUMOP-
dusmam rena SLC6A4 (SERT) — 10 crateii; rena

GNB3 — 5 crareit; ADRA2A, IL10, TNF — 4 cra-
ThH; Takke TeHa CNR{1 —3 cratbu; 2 cTaThby MOCBS-
neHsl noanmMopdusmam renoB ADRA2C, TNFSF15,
TPHT1; nmo 1 crarbe — nonmumMopdusmam renos LCT
(LPH), CASR, TGR5, FAAH, TPH?2, 5-HTZ2A,
CRHR{1, TRPV{, NXPH{, CDC42, COMT,
CRHR2, MCMG6.

TakuM o6pa3oM, TMOJYYeHHBIX JAHHBIX OKa3a-
JIOCh  JIOCTATOYHO JIJisi TIPOBEJEHUST MeTaaHaJn3a
1o nosimMopguaMaM TpeX U3 TepevrcJeHHbIX TeHOB —
SLC6A4, GNB3 n ADRA2A. [Ipyrue nosnMop¢us-
Mbl 1 uX cBa3b ¢ CPK u CPK-3 ne ananusupoBaiuch
B JJAHHOM MeTaaHaju3e BBUJY MaJIOTO KOJMYECTBA UC-
CJIeJIOBAaHUM 10 KaXK/IOMy U3 HUX.
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Hoaumopgpusm 5-HTTLPR eena SLCG6A4,
NPUBOOAUWUIL K CHUNKEHUIO IKCNPeCcCuu nepeHocuu-
ka cepomonuna (SERT) na npecunanmuueckoii
Mmembpane, kax paxmop pucka pazeumus CPK-3

B 10 wmccremoBanmit ObLIM BKJIOYEHBI 1456 1ma-
muenToB ¢ CPK, us nux 558 mamumentos ¢ CPK-3,
u 1489 310poBbIX JTOGPOBOJIBIIEB, BKJIIOYEHHBIX
B TPYINbI KOHTPOJsI. He OBLIO BBISIBJEHO CTATHCTH-
YeCKN 3HAYMMON aCCOIUAIMH W3y4aeMOro MOJUMOp-
dusma uu ¢ CPK (Is/ss vs. 1I; OII = 0,973; 95%
[N: 0,734—1,289; p = 0,846) (puc. 2A), vu ¢ CPK-3
(Is/ss vs. 1lI; OIII = 0,814; 95% IM1: 0,612—1,081;
p = 0,155) (puc. 2B).

Bonee mnoapo6ubrii anamua accormaiuun  CPK
u, B vyactHoctn, CPK-3 c romosurotHoii u reTepo-
3UTOTHOW ~ MYTaIMsIMM ~ M3y4aeMoro  TmoauMopgus-
Ma ObLT mpoBe/ieH B 9 mccaemoBanusx. I[lockoabky
B uccaenoanun M. Camilleri et al. (2008) ne 6bLu
Mpe/ICTaBIeHbl JaHHbIE PACIPOCTPAHEHHOCTU OT/IEJIb-
HO TOMOBWTOTHBIX WM TE€TEPO3UTOTHBIX MYTaluii, OHO
OBLIO WCKJIIOYEHO M3 JajbHelInero anaamsa. Bcero
B aHaym3 BKioueHbl 1334 mamuenta ¢ CPK, us Hux
509 marmmentoB ¢ CPK-3, u 1450 dYesoBex TPyIIIbI
KOHTpOJIsi. TakuM o0OpasoM, HajJudne TOMO3UTOTHOI
MyTaIllil He ObLIO ACCOIMUPOBAHO C PUCKOM Pa3BU-
st kak CPK (ss vs. 11/1s; OHI = 1,115; 95% JU:
0,812—1,533; p = 0,501) (puc. 2C), tak u CPK-3
(ss vs. 11/1s; OII = 0,923; 95% AW: 0,648—1,315;
p = 0,657) (puc. 2D). Hannuue reTepo3uroTHOi
MyTaluu Takxe He ObLio acconumposano Hu ¢ CPK
(Is vs. 11/1Is; OII = 0,840; 95% /IM1: 0,684—1,032;
p = 0,096) (puc. 2E), uu ¢ CPK-3 (Is vs. 11/1Is;
oI = 0,922; 95% [AU: 0,427—1,993; p = 0,597)
(puc. 2F). Hanuune romMosurorHoro Bapuanta 11 tax-
e He 6b110 acconumposano Hu ¢ CPK (11 vs. ss/Is;
oIl = 1,141; 95% [JU: 0,785—1,659; p = 0,489)
(puc. 2G), mu ¢ CPK-3 (11 vs. ss/1s; OLI = 1,320;
95% [M: 0,897—1,943; p = 0,159) (puc. 2H).

Hoaumopgusm C825T (rs5443) zena GNB3,
npueodsawuil Kk yeeauueHuio Ixcnpeccuu Gema-
noaunenmuda 3 G-6eaka u ycunrenuio nepedavu
HePEHBLLX UMNYIbCO8 Om cea3antvlx ¢ G-6eaxom
peuenmopoeé (adpenepeuueckKux, CepomoHuHo-
6blx, KaHHAOUHOUOHBLX), KaK daxmop pucka
pazsumus CPK-3

B 5 ucciaemoBannii 6bLIn BKIIOUYEHDBI 537 MAIIEHTOB
¢ CPK, u3 nux 155 namuenros ¢ CPK-3, u 447 yejo-
BEK TPYIIbI KOHTPOJsi. He GbLIO BBISBJIEHO CTATHCTH-
YeCKN 3HAYNMON acCOIHAINKM M3yY4aeMOTo TMOJUMOP-
¢pusma kak ¢ CPK (TT/TC vs. CC; OIIl = 1,102;
95% JIN: 0,832—1,460; p = 0,498) (puc. 3A), Tak
n ¢ CPK-3 (TT/TC vs. CC; OIIl = 0,955; 95% J1:
0,623—1,463; p = 0,833) (puc. 3B).

B nmampHeimmii  aHanms3 BraoO4Yaanch 415 ma-
muentoB ¢ CPK, us nux 106 mammentoB ¢ CPK-3,
u 408 3710poBBIX JOOGPOBOJBIEB W3 4 WCCIeI0Ba-
Huii. Hanmudyme TOMO3MTOTHOH MyTaluu He ObLIO ac-
conunpoBano ¢ puckoM passurus kak CPK (TT vs.

CC/TC; OlI = 1,468; 95% MAM: 0,831—2,594;
p = 0,186) (puc. 3C), Tak u CPK-3 (TT vs. CC/TC;
omr = 1,894; 95% /J: 0,943—3,805; p = 0,073)
(puc. 3D). Takke HamWMuWe TETEPOSMTOTHOH — My-
Tampm He Obwio accompmpoaHo i ¢ CPK (TC vs.
CC/TT; OIII = 0,923; 95% /II1: 0,688—1,238; p = 0,593)
(puc. 3E), mu ¢ CPK-3 (TC vs. CC/TT; OIII = 0,855;
95% U: 0,533—1,370; p = 0,514) (puc. 3F).

Hoaumopgpuzm 1291C>G 2ena ADRA2A,
npueodsawuil Kk ycuaenuio Ixcnpeccuu davda-
adpenopeuenmopa 2A, xax ¢pakmop pucka pas-
eumusi CPK-3

B 4 wuccnemosanmsg 6bl1o BKIoUeHo 629 marmen-
toB ¢ CPK, n3 nux 253 mammenra ¢ CPK-3, u 359
37I0POBBIX TOGPOBOJIbIIEB. Dblia BbisBJIE€HA CTATHCTH-
YeCKW 3HAUMMasl acCOIMAIMS M3YdaeMOTO TOJIMOP-
¢dpusma xax ¢ CPK (GC/GG vs. CC; OIIl = 1,361;
95% IN: 1,036—1,789; p = 0,027), tak u ¢ CPK-3
(GC/GG vs. CC; OIII = 1,510; 95% IM: 1,080—
2,110; p = 0,016). B pampueiimuii ananmns O6bLin
pruouenbl 507 mamumentoB ¢ CPK, u3 nmx 204 ma-
muenta ¢ CPK-3, u 320 310poBbIX /106pPOBOJIBIIEB
n3 3 wuccaegoBanmii. Hanmume TOMO3WTOTHON MyTa-
1M He ObLIO aCCOIMUPOBAHO C PHCKOM Pa3BUTHS
kak CPK (GG vs. GC/CC; OlI = 1,025; 95% AU:
0,508—2,066; p = 0,945), tak u CPK-3 (GG vs.
GC/CC;, oI = 1,298; 95% [AM: 0,527-3,197;
p = 0,571) (puc. 4C, 4D). AHajornyHo Hajuyue
reTepO3UroTHON MyTallun He OBbLIO ACCOIMUPOBAHO
uu ¢ CPK (GC vs. GG/CC; OIl = 1,266; 95% JAU:
0,877—1,827; p = 0,209), 1 ¢ CPK-3 (GC vs. GG/CC;
om1 = 1,296; 95% /AM: 0,907—1,853; p = 0,155)
(puc. 4E, 4F).

Oocy:kaenne

B macrosiee BpeMsi HAKOTIEHO GOJBIOE KOJHYE-
CTBO [JIAHHBIX PA3JUYHBIX HCCAe0OBaHMil, (OopMUpY-
IOIUX U PACHIUPSIONIMX Hallle MpeICTaBIeHne O Ta-
toreneze CPK. YuurbiBasg BOBJeUeHHOCTb OOJIBIIOTO
KOJIMYECTBA M3BECTHBIX HA CETO/HS TIATOreHETHYECKUX
MEXaHM3MOB, 3aTParuBaONIMX HEPBHYIO, HSH/IOKPUH-
HYI0, UMMYHHYIO CHCTEMbI, MUKPOOMOTY KUIIEYHUKA,
rutiore3a o rereporennoctu CPK ocraercst nHesbibJie-
moii. [lomyctumo mpegnosiokerne o ToM, yto CPK
SIBJISIETCA TPYMION CXOMHBIX TIO KJIWHWUYECKOU KapTu-
He, HO Pa3IMYHbIX MO maToreHe3y 3aboseBanuii [19].
B mosab3y pamHO# THUIOTE3bI TOBOPUT pasesieHue
CPK nHa BapmaHTbl Ha OCHOBAHWM KJWHUYECKOW Kap-
tunpl (CPK-/I, CPK-3, CPK-M). Msy4enne rexeru-
YeCKUX MOJUMOP(MU3MOB MPH KAKIOM U3 M3BECTHDLIX
BapuantoB CPK MoeT 1moMoub BbISIBUTH OCHOBOIIO-
JIArafolye IMaTOreHeTHYeCKue MEXaHW3Mbl, peasn3y-
olMecs: TPM BO3/EHCTBUN OTIpe/ieJIeHHbIX (DaKTOPOB
OKpyKaromiei cpenr [7].

B npoBenennoM Hamu MeTaaHanuse (DOKYC BHUMA-
Hug ckoHmeHTpupoBaH Ha CPK-3.

Boabie Bcero ucciemoBanHuii MOCBAIIEHO pellen-
TOpaM K HelipoMeamaropaM u OeJiKaM, y4acTBYIOIIUM
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A B
Study name Odds ratio and 95% C1 Study name Odds ratio and 95% CI
Odds Odds
ratio  p-Value ratio  p-Value
Camiller| et al (2008) 1233 o877 Camilleri et al (2008) 028 0883 1—
Colucci et al (2013) 0.838 0.410 Colucci et al (2013) 0833 0.477
Farjadianetal 2013) 0565  0.143 Farjadian etal (2013)  0.731 0.621 —al—
Kim et al (2004) 0662 0.080 Kim et al (2004) 0669 0168 Bt
Seito et al (2007) 1322 0.514 Saito et al (2007) 0771 0.786 —
Ui etal (2007) 088 0848 Lietal (2007) 0236  0.006
Niesler etal (2010) 0765 0.326 Niesler ot al (2010) 0.7¢4 0.466 -
Kumar et al (2012) 1.747 0.067 Kumar et al (2012) 1436 0.409 —1-—
Park et al (2006) 5704 0.019 Park etal (2006) 3216 0.257 s
Sikander et al (2009) 0.900 0.755 Sikander et al (2009) 1297 0612 ——
Pooled 0973 0.846 Pooled 0814 0.155 -
Pradiction Interval 0973 Prediction Interval 0814 —H
001 01 1 10 100 0.01 01 1 10 100
Prevent Risk Prevent Risk
C D
Study name 0dds ratio and 95% CI Study name 0dds ratio and 95% CI
Odds Odds
ratio p-Value ratio  p-value
Colucci etal (2013) 0853 0540 Colucci etal (2013) 0649 0202
Farjadian et al (2013) 1.435 0.354 Farjadian et al (2013) 2.232 0.185
Kim et al (2004) 0876 0637 Kim et al (2004) 0800 0539
Saito et al (2007) 0.868 0.762 Saito et al (2007) 0.273 0.390
Li et al (2007) 0.836 0.549 Li et al (2007) 0.816 0.579
Niesler et al (2010) 0.576 0.079 Niesler et al (2010) 0.524 0.087
Kumar et al (2012) 2537 0.000 E 3 Kumar et al (2012) 0.705 0.294
Park etal (2006) 1437 0083 Park et al (2006) 1.021 0944
Sikander etal (2009) 1226 0463 Sikander etal (2009) 2.556  0.012 —
Pooled 1.116 0.501 Pooled 0.623 0.857
Prediction Interval 1115 Prediction Interval 0.823
001 01 1 10 100 001 1 o 100
Prevent Risk Prevent Risk
E F
Study name Odds ratio and 95% CI Study name Odds ratio and 95% CI
Odds Odds
ratio p-Value ratio  p-Value
Colucci et al (2013) 0.942 0.765 Colucci et al (2013) 1.076 0.761
Farjadian etal (2013) 0.482  0.039 Farjadian et al (2013) 0393  0.109
Kim et al (2004) 0870 0531 Kim et al (2004) 0791 0402
Saito et al (2007) 1.408 0.388 Saito et al (2007) 2114 0433
Li et al (2007) 1170 0609 Li etal (2007) 053 0136
Niesler et al (2010) 1.117 0.663 Niesler et al (2010) 1211 0.510
Kumar et al (2012) 0.502  0.002 - Kumar et al (2012) 1651 0.104
Park et al (2006) 0.851 0.399 Park etal (2006) 1164 0616
Sikander etal (2009) 0787  0.354 Sikander etal (2008) 0459  0.038
Pooled 0840  0.085 Pooled 0922 0587
Prediction Interval 0.840 Prediction Interval 0.922
001 04 10 100 001 04 1 10 100
Prevent Risk Prevent Risk
G H
Study name Qdds ratio and 95% CI Study name Qdds ratio and 95% CI
Odds Odds
ratio p-Value ratio p-Value
Colucci et al (2013) 1.193 0.410 Colucci et al (2013) 1.200 0477
Farjadian etal (2013) 1770 0143 Farjadian etal (2013) 1368 0621
Kim et al (2004) 2297 0.005 - Kim et al (2004) 2297  0.005 -
Saito et al (2007) 0756 0514 Saito et al (2007) 129 0.786
17 et al (2007) 2433 0.068 Li etal (2007) 4233 0.006
Niesler et al (2010) 1.279 0.369 Niesler et al (2010) 1204 0553
Kumaretal (2012) 0572 0.067 Kumer etal (2012) 0697  0.409
Park et al (2006) 0.175 0.019 Park etal (2006) 0311 0.257
Sikander etal (2009) 1111 0755 Sikander etal (2009) 0771 0612
Pooled 1141 0489 Pooled 1320 0.159
Prediction Interval 1141 Prediction Interval 1.320
0.01 0.1 1 10 100 0.01 01 1 10 100
Prevent Risk Prevent Risk

Pucynox 2. Puck passutnsg CPK n CPK-3 y nanmmentos ¢ nosnmopdusmoM 5>-HTTLPR rerna SLC6A4; necoBuanble
rpaduKN 1eMOHCTPHUPYIOT accormanmio pucka pasputusa: A — CPK ¢ mommmopdusmom 5-HTTLPR 6e3 pasnenennsa
na Bapuanter (Is/ss) (I? = 13,38 %); B — CPK-3 ¢ nommopdpusmom 5-HTTLPR Ges pasgenenust Ha BapuaHThI
(Is/ss) (I? = 4,63 %); C — CPK c romosurorabiM BapuantoM (ss) nommmopdusma 5-HTTLPR (I? = 0 %); D —
CPK-3 ¢ romosurotabiM BapuantoM (ss) momumopdusma 5-HTTLPR (I? = 4,63 %); E — CPK ¢ rerepo3urorHbm
sapuantoM (Is) mommmopdusma 5-HTTLPR (12 = 5,02 %); F — CPK-3 ¢ rereposurorabiM Bapuantom (1s) mo-
mvoppusma 5-HTTLPR (I? = 0 %); G — CPK ¢ romosurornbim Bapuantom (11) mommmopdmusma 5-HTTLPR
(I? = 24,1 %); H — CPK-3 ¢ romosurorasim BapuantoM (11) momumopdusma 5-HTTLPR (I? = 4,35 %); BO Bcex
rpauKax rereporeHHOCTb He MPEBBIMIAET 23 %

Figure 2. Risk of developing IBS and IBS-C in patients with the 5-HTTLPR polymorphism of the SLC6A4
gene; forest plots demonstrate the association of the risk of developing: A — IBS with 5-HTTLPR polymorphism
without division into variants (Is/ss) (I? = 13.38 %); B — IBS-C with 5-HTTLPR polymorphism without division
into variants (Is/ss) (I? = 4.63 %); C — IBS with a homozygous variant (ss) of the 5-HTTLPR polymorphism
(I’ =0 %); D — IBS-C with a homozygous variant (ss) of the 5-HTTLPR polymorphism (/2 = 4.63 %); E — IBS
with a heterozygous variant (Is) of the 5-HTTLPR polymorphism (I? = 5.02 %); F — IBS-C with a heterozygous
variant (Is) of the 5>-HTTLPR polymorphism (/2 = 0 %); G — IBS with homozygous variant (11) of the 5-HTTLPR
polymorphism (I? = 24.1 %); H — IBS-C with homozygous variant (11) of the 5-HTTLPR polymorphism
(I? = 4.35 %); in all graphs, heterogeneity does not exceed 25 %
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A B
Study name QOdds ratio and 95% Cl Study name Qdds ratio and 95%Cl
Odds Odds
ratio p-Value ratio p-Vaue
Camillerietal (2008) 1.083 0.828 Camillerietal (2008) 0.774 0.552 —:
Andresen etal (2006) 0953 0.819 Andresen et al (2006) 0978 0.935
Wang et al (2014) 1280 0505 Wang et al (2014) 0667 0.714 —
Lee et al (2010) 1385 0424 Lee et al (2010) 5690 0.236 —
Saito et al (2007) 1.293 0543 Saito et al (2007) 1241 0.821 e
Pooled 1102 0498 Pooled 0955 0.833 T
Prediction Interval Prediction Interval
001 01 1 10 100 001 041 1 10 100
Prevent Risk Prevent Risk
C D
Study name Odds ratio and 95% Cl Study name Odds ratio and 85% ClI
Odds Odds
ratio p-Value ratio p-Value
Andresen et al (2006) 0.864 0.707 Andresen et al (2006) 1.156  0.759 -
Wangetal (2014) 2690 0285 Wangetal (2014) 3027 0487
Lee et al (2010) 2323 0017 Lee etal (2010) 4500 0.019 —
Saito et al (2007) 1127 0843 Saito et al (2007) 1643 0676 -
Pooled 1468 0.186 Peoled 18% 0073
Prediction Interval 1.468 Prediction Interval 1.8%4 1
001 01 1 10 100 0 01 1 10 100
Prevent Risk Prevent Risk
E F
Study name Odds ratio and 95% Cl Study name Odds ratio and 95%Cl
Odds Oclcls
ratio p-Value ratio p-Value
Andresenet al (2006) 0994 0.979 Andresen et al (2006) 0.929 0.793 »
Wangetal (2014)  1.098 0812 Wang et al (2014) 0.746  0.791 —
Lee etal (2010) 0622 0117 Lee et al (2010) 05711 0366 —a
Saito et al (2007) 1217 0840 Salto et al (2007) 0939 0948 . T
Pooled 0923 0593 Pooled 0855 0514 T
Pregiction Interval Prediction Interval
001 01 1 10 100 001 01 1 10 100
Prevent Risk Prevent Risk

Pucynox 3. Puck passutusi CPK u CPK-3 y manuenros ¢ mosumopdusmom C825T rema GNB3; siecoBuHbie
rpaduku geMoHcTpupyior accormarmio noaumopdusma C825T rena GNB3 u pucka passutusi: A — CPK 6e3 pas-
nenennst Ha Bapuantbl noaumopdusma (TT/TC; I? = 0 %); B — CPK-3 6es pasjeneHust Ha BapUAHTBI TTOJMMOP-
dusma (TT/TC; I? = 0 %); C — CPK ¢ romosurorunim Bapuantom (TT; I? = 0 %); D — CPK-3 ¢ roMO3uroTHpIM
apuanToM (TT; I? = 0 %); E — CPK c rereposuroranim BapuantoM (TC; I = 0 %); F — CPK-3 ¢ rerepo3uroTHbM
papuantoM (TC; I? = 0 %); Bo Bcex rpaduKax reTeporeHHOCTb He MpeBbImaer 25 %

Figure 3. Risk of developing IBS and IBS-C in patients with the C825T polymorphism of the GNB3 gene; forest
plots demonstrate the association of the C825T polymorphism of the GNB3 gene and the risk of developing:
A — IBS without division into polymorphism variants (TT/TC; I? = 0 %); B — IBS-C without division into
polymorphism variants (TT/TC; I’ = 0 %); C — IBS with homozygous variant (TT; I? = 0 %); D — IBS-C
with homozygous variant (TT; I? = 0 %); E — IBS with heterozygous variant (TC; I’ = 0 %); F — IBS-C with
heterozygous variant (TC; I? = 0 %); in all graphs, heterogeneity does not exceed 25 %
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A B
Study name Odds ratio and 95% Cl Study name Odds ratio and 95% C
Odds Odds
ratio p-Value ratio p-Value
Kantaretal (2013) 1.041 0.888 Kantaretal (2013) 1.236 0498
Canmilleri et al (2008) 2036 0.061 Camilleri et al (2008) 2381  0.049
Sikander et al (2009) 1560 0.123 Sikander etal (2009) 1.255 0571
Kim et al (2004) 1291 0252 Kim et al (2004) 1617 0087
Pooled 1.361  0.027 Pooled 1510 0.016
Prediction Interval Prediction Interval
001 01 1 10 100 001 01 1 10 100
Prevent Risk Prevent Risk
C D
Study name Odds rafio and 95%Cl Study name Odds ratio and 95%Cl
Odds Odds
ratio p-Value ratio p-Value
Kantaretal (2013) 6319  0.091 — Kentaretal (2013) 7615 0.067
Sikander et al (2009) 0.830 0510 Sikander et al (2009) 0835 0.653
Kim et al (2004) 0871 0761 Kim et al (2004) 1181 0757
Pooled 1026 0945 Podled 1298 0571
Prediction Interval ~ 1.025 F 1 T | Prediction Interval ~ 1.298 T T 1 |
001 01 1 10 100 001 01 1 10 100
Prevent Risk Prevent Risk
E F
Study hame Odds ratio and 85%Cl Study name Odds ratio and 95%Cl
Odds Odds
ratio p-Value ratio p-Value
Kantaretal (2013) 0851 0570 Kantar et al (2013) 0966 0912
Sikander et al (2009) 1.680 0.049 Sikander et al (2009) 1.419 0.340
Kim et a (2004) 1.3499 0190 Kimet al (2004) 1567 0.114
Pooled 1.266 0.209 Pooled 12% 0155
Prediction Interval 1.266 Prediction Interval
001 01 1 10 100 001 01 1 10 100
Prevent Risk Prevent Risk

Pucynox 4. Puck passutusa CPK u CPK-3 y nammenton ¢ noaumopduamom 1291C>G rena ADRA2A; necoBuinbie
rpaduku geMOHCTpUPYIOT accoruanuio noanmopdusma 1291C>G rena ADRA2A n pucka passutusi: A — CPK 6e3
pasmenenns Ha Bapuantsl noaumoppusma (GG/GC; I? = 0 %); B — CPK-3 6e3 pasaenenust Ha BapUaHTbI MOJIN-
mopdusma (GG/GC; I = 0 %); C — CPK ¢ romosurorusiM sapuantoM (GG; 12 = 26,79 %); D — CPK-3 ¢ romo-
surotneiM BapuantoM (GG; I? = 21,50 %); E — CPK c rereposuroranim Bapuantom (GC; I = 0 %); F — CPK-3
¢ rereposurorabiM BapuantoM (GC; I? = 0 %); Bo Becex rpadmkax reTeporeHHOCTb He mpesbimaer 25 %

Figure 4. Risk of developing IBS and IBS-C in patients with the 1291C>G polymorphism of the ADRA2A
gene; forest plots demonstrate the association of the 1291C>G polymorphism of the ADRA2A gene and the risk
of developing: A — IBS without division into polymorphism variants (GG/GC; I? = 0 %); B — IBS-C without
division into polymorphism variants (GG/GC; I’ = 0 %); C — IBS with homozygous variant (GG; I? = 26.79 %);
D — IBS-C with homozygous variant (GG; I? = 21.50 %); E — IBS with heterozygous variant (GC; I? = 0 %);
F — IBS-C with heterozygous variant (GC; I? = 0 %); in all graphs, heterogeneity does not exceed 25 %
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B CHHTe3e U MeTaGo/n3Me HePOMeINaTOPOB, a TaKKe
6eJiKaM, OCYIIECTBIISAIONIUM Tepeady HEPBHOTO WM-
nysbca. [Ipeanonaraercs, 4To HapyIleHne HA3BAHHBIX
MPOIECCOB MOKET WTpaTh KJUEBYIO POJb B HapyIie-
HUU MOTOPUKH TOJICTOW KUIIKK U (DOPMUPOBAHUU TH-
MEePUYyBCTBUTEIBHOCTH.

MuosxectBo paboT mnocssiieHo acconuaruun CPK
n nonnMopduama reHa SLC6A4. 3ameHa <«IINHHO-
TO» aienst «l» Ha «KOPOTKWii» ajiefb «S» B JIOKY-
ce 5-HTTLPR rena SLC6A4 npuBoauT K CHUXKe-
HUIO 3KcHpeccun nepeHocunka ceporonuna (SERT).
TaxkuM 06pas3oM, TEHOTHUII S/'S MOKET ObITh TPUINHOM
CHIDKEeHUsT 0OpaTHOTO 3axBaTa CEPOTOHWHA, YBeJmde-
HUIO €ro KOHIIEHTPAIMK Ha MOBEPXHOCTH SIUTENUs
TOJICTOM KWIIIKA W, KaK CJEJCTBUE, YCKOPEHUIO MO-
TOPUKH W CEKPEINH TOJCTOW KUIIKU, TPUBOISIIEMY
K Jnapee.

Tenorun 1/1 accorupoBan ¢ 6ojiee MHTEHCHBHBIM
00paTHBIM 3aXBaTOM CEPOTOHMHA, UTO MOKET MPHUBO-
JINTh K 3aropaM BCJEICTBUE 3aMe/lJIeHUsl CeKperun
n Motopuku [24, 36]. B uccrenopanvm H.J. Kim et al.
(2004) namnuenros u3 CIIIA u Y. Li et al. (2007)
nanueHToB n3 Kurtas oTMeuyasach CTaTUCTUYECKH 3HA-
ynmag accormainug resoruna 1/1 ¢ CPK-3. B uccie-
posannu H.J. Kim et al. mabmoganace takke cra-
TUCTUYECKH 3HAUYMMAas acCOIMAIlNs JaHHOIO FeHOTHIIA
¢ CPK, B TO BpeMs Kak B uccaenoBannn Y. Li et al.
TaKOH accoIMalliy BbIsBJIeHO He ObL1o [18, 22]. B uc-
cneposanuu A. Sikander et al. (2009), nanporus, re-
HoTHT S/s Obun accotmmupoBan ¢ CPK-3 mpu otcyT-
crBum gocroseproii acconmanuu ¢ CPK [26]. B xoze
TpoBeIeHHOTO Hamm MeTaaHasm3a 10 mcciaemoBanmit
He ObLIO HalifieHo 3HaunuMoil accoruaimu kak CPK-3,
tak 1 CPK HEM ¢ omHWNM BapmaHTOM TEHOTHIIA
5-HTTLPR.

[TomrydenHble HAMU JaHHDBIE COTJIACYIOTCST C MeTa-
ananmsamu S. Zhu et al. (2019), Z.F. Zhang et al.
(2014), a raxxe L.A. Van Kerkhoven et al. (2007)
[5, 10, 12]. Tem He Menee, B MeraaHaimsax Z. Jia et al.
(2019) m Z.F. Zhang et al. (2014) Gba BbIABIEHA
acconmarust reroruna 1/1 ¢ CPK-3 B mnomyasnusx
Bocrounoit Asum n Kwutag coorBercrBenno [8, 10].
BosmoskHO, naHHas accormaiysi He ObLIa MOATBEPIKIIE-
Ha B MeTaanamuze S. Zhu et al. (2019) mo mpuumse Toro,
YTO aBTOPBI He TpoBesn aHamus 1o noarpynnam CPK,
U B HallleM MeTaaHaJn3e — MO0 TPUYUHE OTCYTCTBHS
aHa/IN3a 0 ATHUYECKON TPUHAIEKHOCTHA TOIYJISIINH,
B meraanamuze M.Y. Areeshi et al. (2013) ouenusa-
JIACh ACCOIMAIUST TOMMMOP(MU3Ma €O CHIDKEHHBIM PH-
ckoM CPK 1 6p17n TOTy4eHB! JaHHBIE O CTaTHCTHIECKN
3HAYMMON acCOLMAINK TeHOTHIIa 1,/S cO CHUKEHHBIM pu-
CKOM Pa3BuTHs JaHHOTO 3a00seBanust [11].

CepoTOHUHOBBIE PEIENTOPbl  TAKXKEe YIaCTBYIOT
B PEryJslUN MOTOPUKH # (HOPMUPOBAHWU BHCIIE-
pasbHoil uyBctBUTenbHOCTH. B JKKT mpepcraBiens
CEPOTOHMHOBBIE pelenTopbl 6 KiaaccoB u3 13 obHa-
pysxennbix (5-HT2A, 5-HT2B, 5-HT2C, 5-HT3,
5-HT4 u 5-HT7). B uccnegosauuu T. Markoutsaki
et al. (2010) BbIsABIEHO, YTO reHOTUI AA WM ajlIesb
A monmmmopdusma -1438 (G/A) rena 5-HT2A waie

Habmoaercst y naruentoB ¢ CPK, uem y 310poBbIx
JIUT], OJTHAKO 3HAYMMON acCOIMAINU Cpeu TOATPYII,
B ToM yuciye ¢ CPK-3, naiizeno ue 6ni1o [28].

Anbda-aapenopenentopet  (ADRA)  otHOCsATCS
K pelentopam, cBsi3aHHbIM ¢ G-6eTKOM, U BKJIIOYAIOT
B ce6s Tpu moxruma (2A, 2B, 2C) [24]. ADRA2A
PEIenToppl  pacHpocTpaHeHbl  Hambojee  IMHPOKO
U PACIOJarailoTCs Ha IPECHHANTUYECKOH MeMOpa-
He, pETyJupysi BBICBOOOXK/IEHNE HOPApeHaATNHA
0 MEeXaHU3My OTPHUIATENbHOI 0o0paTHOi cBs3u [29].
[Homumopduszm 1291C>G xapaxrepusyeTcs: 3aMeHOH,
nosHonl mim vactuuHoil, amrends C ma G. Irtor 10-
JUMOPGhU3M TIPUBOIUT K YCUJIEHUIO (DYHKIIUHN perier-
TOpa, aKTHBUPYEMOTO aroHnCToM (HOpagpeHaTmHOM).
ADRA2A saBisiorcst  perienitopamu  adppepeHTHBIX
BUCIIEPAJIbHBIX HEHPOHOB, CJIe/I0BATEIHHO, U3MEHEHUE
X (YHKIIMH MOKET M3MEHSITh Tepeaady MMITYJIbCOB
ot perentopoB JKKT, B ToM umcie oT pelentopoB
TOJICTOH KHIIKM, B roJjiopHoili mosr [18]. B wucciaeno-
Bauuu M. Camilleri et al. (2008) 6bL1a BblgBIEHA
CTATUCTUYECKN B3HAYNUMAST ACCOIHAIMS U3YYaeMOTO
nosmmopduama ¢ CPK-3, vo we CPK, B amepukan-
ckoit monysstiuu [24]. B uccnenosanun A. Sikander
et al. (2009) [29] ompezneneHa cTaTUCTHYECKN 3HAYM-
Mmast accormanust ¢ CPK B aMepuKaHCKO# MOy SN,
Ho He ¢ CPK-3 B muamiickoit nomyasmmu. B mpose-
JIEHHOM HaMK MeTaaHaJn3e Obljla BbISBJIEHA CTaTHCTH-
YeCKW 3HAUYMMasi acCOIMAIMS M3y4aeMOTO TOJIMOP-
¢dusma (cymma renorunos GG u GC) kak ¢ CPK,
tak 1 ¢ CPK-3. Bmecre ¢ TeM paszesbHBINI aHATIN3
0 KQK/IOMY T€HOTHITYy He BBISBIJ 3HAUUMOI accoIina-
mun Hu GG 5 GC y manmentoB ¢ CPK nim CPK-3.
He uCK/IIOYE€HO, YTO HTO CBSI3aHO C MEHBIIUM KOJIU-
YeCTBOM KCCJIEIOBAHUI, BKJIOUYEHHBIX B [JaJIbHENIITNIT
anam3 (3 us 4). UccaepoBanne M. Camilleri et al.
(2008) ne 6bLTO BKJIIOYEHO HaMU B JajbHeimnil axa-
JIN3 W3-32 OTCYTCTBUS JAHHBIX 06 acCONMAINU TE€HO-
tunnoB GG u GC ¢ CPK u CPK-3 no oraenbHOCTI
[24]. Panee MeraaHa/M30B MHCCJAELOBAHUI JTaHHOIO
nosimMopdu3Ma He TTPOBOIUIOCD.

KannabuHouable perentopbl 1-ro u 2-T0 THIIOB
(CNR1, CNR2) rake paclo/araiorcs B CIN3UCTON
000JIOUKE TOJICTOW KUINKU ¥ JKEJYIKa, UX aKTUBAIIUS
CTIOCOOCTBYET 3aMe/IJIEHII0 MOTOPUKY KUTITKU W 9BAKY-
Al 13 KeIy/IKa, TAKKe MPUBOJSITCS JaHHbIe 06 UX
YY4aCTUW B PETYJSAIUN BUCIEPATHHON YyBCTBUTEJD-
Hoctu. [lo MaHHBIM OTAENbHBIX MCCAEIOBAHUN, TPO-
BenenHbIX B Kutae, Kopee m CIIIA, BoigBiena cra-
TUCTUYECKHM 3HAUMMasi acconuaius mojuMopdusMa
(AAT)n rena CNR1 ¢ CPK, nmpm 9TOM 3HAYNMBIX
pas3nymii B 4acToTe OOHAPYKEHUST JAHHOTO MOJUMOP-
¢usaMa B pasHBIX MOATPYNIIaX OOHAPYXKEHO He OBLIO
[33, 42, 48]. Meraananuspl Mo JaHHOMY TIOJUMOP-
puaMy He TPOBOIUINCH BBUAY MAJOTO KOJTHMYECTBA
HNCCIeJOBAHUI.

Hexoropbie penentopbl HeiipoTpancMutrepos (ce-
POTOHMHOBbIE, KAHHAOUHOMIHbIE U aJpPeHePruuecKue),
yJacTBytomie B peryssaiun Motopuku sKKT, cBszanb
¢ G-6enkoMm. Opmna u3 cyonequani; G-6eska, Geta-To-
manentuy 3 G-6eaxa (GNB3), cIy’)KUT KOMIOHEHTOM
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HECKOJMbKUX KoMILTekcoB G-Geka, u, TakuM o6pa-
3oM, mosuMopduaMpr B TeHe GN B3 BJIUSIOT Ha Tiepe-
Jladyy CUTHaJIa OT Ha3BaHHBIX BbINIe perentopon [20].
[Momumopduam C825T mpencrasisier coGoii 3aMeHy
1 mykaeoruga C (uurosun) Ha T (TUMHH) B [OJIOKEHIN
825-to sx3ona 10-ro rena GNB3 u npuBOIUT K MOBBI-
HIeHnI0 akTUBHOCTH G-Geika W yCUJIEHHUIO TIepeiadn
HEPBHBIX HMIYJbCOB OT CBS3aHHBIX C HUM PeEIENTO-
poB [24]. Coob6mianock, 4TO AaHHBIH TOJUMOPQHUIM
Mosker ObITh acconuupoBan ¢ CPK. B uccienoBanun
H.J. Lee et al. (2010) coo6manoch 0 CTaTUCTHYECKU
3HaUMMON accormainu resornna T,/ T mamHOTO MOJN-
mopdusma ¢ CPK u CPK-3 B kopeiickoil momysisaimmn
[30]. Tlo naHHBIM TTPOBEEHHOTO HAMM MeTaaHAJIN3a
S WCCAeIOBaHWIT 3HAYMMON acCOIMAINi KaK TOMO-
3UTOTHOTO, TaK W TETEPO3UTOTHOTO MOJUMOpdI3Ma
C825T ¢ CPK u CPK-3 ne Bbigasieno. Hamu ganubie
corjiacyiorcs ¢ pesyabTaTaMu Metaanammsa Z.G. Pan
et al. (2014) [14].

Emnte onnH Ba)KHBIN mporiecc, yJacTBYIOUUH B Ta-
toreneze CPK, — 3T0 BocmaseHune HU3KOW CTeleHn
aKTUBHOCTU. B [BYyX MeTaaHaam3axX Oblia BBISBIEHA
CTATUCTUYECKU 3HAUMMAsi acCOIMAIUST MOJUMOPDU3-
MoB rena TNFSF15, KonupyoImero mpoBOCIaTuTe b
HbI 1nTOKMH 1A, MOA0OHBIN (haKTOPy HEKpO3a OIy-
xomt (TL1A). TL1A cunresupyercs AeHIPUTHBIMU
KJaeTKaMu u ctumyanpyet T-muMdonuTsbr B BoIpaboOTKE
IL-22 u IL-17, a Takske [FN-y [, 6]. ITommmopdusm
rs1800896 rena IL70 acconumpoBaH CO CHUKEHHBIM
puckoM passutng CPK B cMemanHOW momyssiumy,
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Single Nucleotide Polymorphisms, Associated
with Increased Risk of Irritable Bowel Syndrome
with Predominant Constipation: A Meta Analysis

Elizaveta A. Trush*, Anna E. Karchevskaya, Roman V. Maslennikov, Elena A. Poluektova,
Oleg S. Shifrin, Vladimir T. Ivashkin

1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Introduction. Genetic predisposition in combination with environmental factors and the patient’s psychological and
emotional state play a key role in the development of irritable bowel syndrome (IBS). Studies of association between
genetic polymorphisms and IBS can help in understanding the key pathophysiological mechanisms. To date, 11 me-
ta-analyses on this issue have been published, however, none of them comprehensively summarize the data on the
prevalence of genetic polymorphisms in IBS with predominant constipation (IBS-C).

Aim: to summarize the published data on the impact of genetic polymorphisms on the risk of IBS-C.

Materials and methods. A literature search was performed in the PubMed and Scopus databases. Identified stud-
ies were used for a meta-analysis according to the Preferred Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) statement. Publications investigating genetic polymorphisms in patients with IBS-C were included
in this analysis.

Results. A total of 34 studies met the inclusion criteria. The collected data were sufficient to conduct a meta-anal-
ysis on polymorphisms of three of the listed genes: SLC6A4 (10 articles), GNB3 (5 articles), ADRA2A (4 articles).
No significant association was found between the SLC6A4 (5-HTTLPR) polymorphism, GNB3 ¢.825C > T (rs5443)
polymorphism and either IBS or IBS-C. It was found that ADRA2A 1291C>G polymorphism was significantly associ-
ated with both IBS and IBS-C.

Conclusions. Our meta-analysis revealed that ADRA2A 1291C>G polymorphism was significantly associated with
both IBS and IBS-C in the mixed population. Neither homozygous nor heterozygous variants of the SLC6A4 (5-HTTL-
PR) polymorphism and GNB3 C825T polymorphism were associated with either IBS-C or IBS as a whole.
Keywords: genetic susceptibility, genetic polymorphisms, constipation, irritable bowel syndrome, 5-HTTLPR poly-
morphism
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OAHOHYK1IeOTUAHbIE NOJIMMOP(PU3MbI, aCCOLMMPOBAHHbIE
C NOBbILLUEHHbIM PUCKOM Pa3BUTUSA CUHAPOMA Pa3apaXeHHOro KMwevyHuKa
Cc npeoGnapaHuem 3anopa: metaaHanums

E.A. Tpyw™*, A.E. Kapyesckas, P.B. MacneHHukos, E.A. Monyaktosa, O.C. LLndpwuH, B.T. MBaukuH

PraA0yY BO «[Nepsbiti MockoBCKkui rocynaapCTBEHHbIV MEANLMHCKUE yHuBepcuteT um. U.M. CeveHoBa»» MuHucTepcTaa
3apaBooxpaHeHus: Poccurickoi denepaummn (CevyeHoBCckuii YHnBepcuteT), MockBa, Poccuiickast Penepaumys

BBepeHune. CoyetaHme reHeTM4eCckon NpenpacrnonoXeHHOCTU C GakTopamMum OKPYXaloLen cpenbl U NCUxXoamMo-
LLMOHAJIbHBbIM COCTOSIHMEM MaLMEeHTa UrPaeT KIOYEBYIO POJib B PA3BUTUN CUHAPOMA PA34PaXKEHHOIO KULLEYHMKA
(CPK). N3y4eHune accoumaumm nonnmopduramos reHos ¢ CPK MOXeT NOMOYb B MOHUMaHUM JOMUHUPYIOLLIX MaTo-
dU310N0rMyecknx MexaHM3mMoB. Ha cerogHs no gaHHom Teme ony6ankoBaHo 11 meTaaHanM3oB, OAHAKO Cpeay HUX
HET HM OLHOro, KOTOPLIM NncyeprnbiBaoLe 0606Lmn 6bl JaHHBIE O PACMPOCTPAHEHHOCTN FEHETUYECKMX NMOANMOpP-
dunamoB cpeau naumeHTos ¢ CPK ¢ npeobnagaHnem 3anopa (CPK-3).

Llenb: 0600LeHME ONYOIMKOBAHHbIX AAHHbIX O BAVSIHAM NOANMOP@PU3MOB reHOB Ha puck pa3sutusa CPK-3.
Matepuanbl U MeToapbl. [Tonck nuTepaTypbl NPOBOAWIICS B 3/1eKTPOHHbIX 6a3ax PubMed n Scopus. Ha ocHoBe
HaOEeHHbIX UCCNeLOBaHUM NPOBOAWIICS MeTaaHanan3 B COOTBETCTBUU C MEXOYHapOLHbIMU PEKOMEeHAaLUAaMn
«[MpegnoynTaemble 3N1EMEHTbI OTYETHOCTU AJ11 CUCTEMATUYECKMX 0O630POB U MeTaaHann3oB» (Preferred Reporting
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Items for Systematic Reviews and Meta-Analyses, PRISMA). B aHann3 Bkito4anncb paboTbl, B KOTOPbIX M3yyanach
accouMaLms FeHEeTUYECKMX MOMMMOPGU3MOB Y NauneHToB, cTpagatowmx CPK-3.

Pe3ynbraTbl. Kputepusam Bko4YeHUss COOTBETCTBOBANM 34 nccnenoBaHus. Moay4yeHHbIX AaHHbIX 0Ka3anochb AO0-
CTaTO4YHO 4S5 MPOBEAEHNS MEeTaaHanmM3a no nonauMopdunamam Tpex n3 nepedncrneHHbix reHos: SLC6A4 (10 ctaten),
GNB3 (5 ctatein), ADRA2A (4 ctatbu). He Obi10 BbISIBIEHO CTATUCTUYECKM 3HAYMMOW accouyviaumumn nonMmopoduama
5-HTTLPR reHa SLC6A4 n nonumopduama C825T (rs5443) reHa GNB3 kak ¢ CPK, Tak n ¢ CPK-3. bbina BbiiBneHa
CTaTUCTUYECKUN 3HaYMMas accoumaums nonumopomnama 1291C>G reHa ADRA2A kak ¢ CPK, tak n ¢ CPK-3.
BbiBoAbl. [10 4aHHBEIM NPOBEAEHHOrO HAMU MeTaaHann3a BbisiIBIEHA CTAaTUCTUYECKU 3HA4YMMas accoumaums nonm-
mopduama 1291C>G reHa ADRAZA kak ¢ CPK, Tak n ¢ CPK-3 B cMmellaHHoM nonynsaumn. Hu roMo3nroTHbIN, HU re-
TEPO3UroTHLIN BapuaHTbl nonnmopdmama 5-HTTLPR reHa SLC6A4, a Takke nonumopduama C825T reHa GNB3

He Oblnun accoummnpoBaHbl HU ¢ CPK-3, Hu ¢ CPK B Lenom.

KnioueBble cnoBa: reHeTnyeckas npenpacrosioXeHHOCTb, FEeHHble NMOAMMOP®U3MbI, 3anop, CUMHOPOM pasgpa-

>KEHHOI O KMLeYHvka, nonumopdunam 5-HTTLPR

KoHdnukT uHTEpecoB: aBTopbl 3asBASIOT 06 OTCYTCTBUN KOHMINKTA NHTEPECOB.

Ona untnposanus: Tpyw E.A., Kapyesckas A.E., MacneHHukos P.B., MNonyaktosa E.A., LLUndpun O.C., MBawwkumH B.T. OgHOHYyKNe-
OTUAHbIE NONMMOP}U3MbI, aCCOLUMPOBAHHbBIE C MOBbLILLEHHBIM PUCKOM Pa3BUTUS CUHAPOMA PA3LPAXEHHOIO KMLLEYHMKA C npe-
obnapgaHmeM 3aropa: MeTtaaHanni. POCCUINCKUIA XypHa racTPOSHTEPOOrKM, renaTtonoriu, kononpokronorun. 2024;34(3):62-77.
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Introduction

Irritable bowel syndrome (IBS) is a functional
gastrointestinal (GI) disorder manifesting with re-
current abdominal pain at least once a week, asso-
ciated with two or more of the following criteria:
related to defecation, associated with a change
in the frequency and form (appearance) of stool.
Four subtypes of IBS are described based on the
Rome IV criteria: IBS with predominant diar-
rhea (IBS-D), IBS with predominant constipation
(IBS-C), and IBS unclassified (IBS-U) [1].

This disorder is not associated with increased
mortality, but significantly reduces patients’ qual-
ity of life [2].

The current treatment options focus primarily
on symptom management and have limited effi-
cacy. No pathogenesis- or etiology-directed treat-
ment has been developed, as certain aspects of the
pathogenesis and etiology have not yet been com-
pletely elucidated [3]. Tt is suggested that genetic
predisposition in combination with environmental
factors and the patient’s psychological and emotion-
al state play a key role in the development of irri-
table bowel syndrome (IBS) [4]. The environmen-
tal factors include diet, specifically ‘Western’ diet,
which is high in refined carbohydrates, energy-dense
food; social factors (any variable in social environ-
ment affecting the behavior, well-being and health
of an individual); antibiotics use, etc. [4].

The factors described above induce pathophysi-
ological mechanisms, such as gut microbiota mod-
ifications, increased gut permeability, low-grade
intestinal inflammation, disruption in the bidirec-
tional neurohumoral signaling within the “micro-
biota — gut — brain” axis, visceral hypersensitiv-
ity, and impaired motor function [1].

Genetic polymorphism or single nucleotide
polymorphism (SNP) is defined as the replace-
ment of a single nucleotide by another. The study
of genetic polymorphisms can help in understand-
ing the key pathophysiological mechanisms, pro-
moted by environmental exposures. Currently,
most of the evidence demonstrates association be-
tween IBS and genetic polymorphisms in genes,
encoding neurotransmitters and their receptors,
such as serotonin transporter gene (SLC6A4),
catechol-O-methyltransferase ~ gene  (COMT),
guanine nucleotide binding protein B3 subunit
gene (GNB3), alpha-2A adrenergic receptor gene
(ADRA2A), alpha-2C adrenergic receptor gene
(ADRA2C), alpha-2D adrenergic receptor gene
(ADRA2D), as well as proteins modulating in-
flammatory response, such as tumor necrosis factor
alpha (TNF), interleukin-10 (IL70), interleukin-6
(IL6), interleukin-23R (/L23R), transforming
growth factor beta-1 (TGFB1), TNF superfamily
member 15 (TNFSF15), namely tumor necrosis
factor-like cytokine 1A (TL1A) [5].

To date, from 2007 to 2019, 11 meta-analyses
were published. Among them, the meta-analysis,
performed by S. Zhu et al. (2019) is the largest.
It includes 28 studies. This meta-analysis sum-
marizes the data on polymorphisms in the eight
of the most extensively studied genes to date
[5]. It has been confirmed that the rs4263839
and rs6478108 polymorphisms in the TNFSF15
gene are associated with an increased risk of IBS,
while the rs1800896 polymorphism in the IL70
gene is associated with a reduced risk of this dis-
ease in the general population. Polymorphisms in
the remaining six genes (SLC6A4, COMT, IL6,
IL23R, GNB3, TNF) did not show a significant
association with the risk of IBS [5]. Another two
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meta-analyses included data on genes encoding
pro-inflammatory and anti-inflammatory cyto-
kines. Meta-analysis by B. Czogalla et al. (2015)
also demonstrated an association between the
rs4263839 polymorphism in the TNFSF15 gene
and an increased risk of IBS (and IBS-C in partic-
ular) in the USA and UK populations [6]. Meta-
analysis by M. Bashashati et al. (2012) included
studies on association between IBS and genetic
polymorphisms in IL710, TGFB1, TNF genes. It
demonstrated the association between IBS and the
IL10 rs1800870 (-1082A /G) polymorphism in the
general population, and the TNF 308G/A poly-
morphism in the Asian population [7].

In addition, a number of meta-analyses studied
polymorphisms in certain genes. Thus, association
between the risk of IBS and the 5>-HTTLPR and
VNTR polymorphisms in the serotonin transporter
gene (SLC6A4) was studied in five meta-analy-
ses [8—12]. The obtained data were controversial.
M. Bashashati et al. (2017) did not find an in-
creased risk of IBS in patients with 716 rs1800795
(-G174C) polymorphism, and Z.G. Pan et al.
(2014) did not reveal association with GNB3
C825T polymorphism [13, 14]. Meta-analysis,
performed by S.Y. Qin et al. (2013) demonstrated
association between IL70 rs1800870 (-1082A/G)
polymorphism and an increased risk of IBS in the
European, but not Asian, population [15].

However, despite the significant number of
meta-analyses, to date there was no meta-analy-
sis that comprehensively summarizes data on the
prevalence of genetic polymorphisms among pa-
tients with IBS-C.

The aim of this meta-analysis is to critically
assess published data on the impact of polymor-
phisms in the above genes on the IBS-C risk.

Materials and methods

A search of the literature on IBS and genet-
ic polymorphisms was carried out in the PubMed
and Scopus electronic databases using the follow-
ing search algorithms: (“irritable bowel genetics”)
and (“irritable” AND bowel AND syndrome AND
genetics”), respectively. The search for studies
took place on December 29, 2022, and covered the
time period from 1978 to 2023 inclusive. A total
of 1634 publications were found in the PubMed
database and 829 — in the Scopus database.

Identified studies were used for a meta-anal-
ysis according to the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses
(PRISMA) statement.
Publications investigating genetic polymor-

phisms in patients with IBS-C were included in
this analysis.

Inclusion criteria for studies in the meta-analy-
sis were as follows: 1) study in a group of humans;
2) the presence of a separate group of IBS-C pa-
tients; 3) availability of information on the clini-
cal diagnoses in the study groups; 4) availability
of information on gene polymorphisms associated
with IBS-C; 5) access to the full text of the article.

Studies were excluded if: 1) there was no
separate group of patients with IBS-C; 2) the
identified literature source was not an original
experimental article (i.e. abstracts, reviews,
comments, etc.).

Two independent investigators include studies
in the meta-analysis. Disagreements between re-
viewers were resolved by consensus and the thor-
ough review of the full text article or by the deci-
sion of a third reviewer.

Studies were included in the meta-analysis
regardless of the date of their conduct and the
original language. In the first stage of study se-
lection, titles and abstracts were reviewed and, if
the selection criteria were met, full-text articles
were analyzed using the following data: 1) first
author’s name; 2) year of publication; 3) country
and ethnicity of participants; 4) number of par-
ticipants in the control group and study group;
5) composition of the study group; 6) analysis of
SNP in a specific gene and its distribution be-
tween the groups; and 7) conclusions about the
association between SNPs and IBS.

Statistical processing of data was carried out
using the special CMA (Comprehensive Meta
Analysis) software [16]. A random effects model
was used for analysis [17]. The relative risks of
IBS, and in particular IBS-C, were assessed by
calculating odds ratios (OR) with 95% confidence
intervals (95% CI). Cochran’s Q test was used to
assess heterogeneity of studies. The heterogeneity
of the observed effect was assessed by calculating
the I-squared value, and the variance of the effect
size was assessed by calculating the tau-squared
value and tau.

Results

Two authors performed screening and includ-
ed 34 studies in the systematic review, of which
14 were included in the quantitative analysis and
20 — in the qualitative analysis (Fig. 1). All in-
cluded publications contained data on the associa-
tion of 25 polymorphisms in 23 genes with IBS-C.
A review of the literature references of previous-
ly published meta-analyses was performed and
no articles matching the search conditions were
found. In most studies, DNA was extracted from
blood cells, in 4 studies — directly from WBCs,
in 3 studies — from rectal mucosa biopsies, in
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Identification of studies in databases
UNoeHmugpukayus uccriedosaHull Yepe3 6a3bl OaHHbIX
Identified articles
MdeHmuUUUPOSaHHbie cmambu: Articles excluded before the review

«  Pubmed (n = 1635) > Cmambu, uckro4eHHble 0o rpocMompa:

e Scopus (n = 828) duplicates / dybriukampi (n = 699)

e Intotal / Bce (n = 2463)

¥
Reviewed abstracts Excluded abstracts
lMpocmMompeHHble aHHomauyuu > UckrroyeHHble aHHomauyuu
(n=1764) (n=1725)
/
Eligible studies Articles excluded after reviewing abstracts
lNodxoodsuwue uccriedosaHusi
Review of the full-text article >| Cmambu, ucknodYeHHble rocrie rnpocmMompa aHHomauyud:
lMpocmomp ronHo2o0 mekcma cmambu .
(n = 34) ° (raewews, abstracts, commeilts / 0630pbI, me3uchl
okrnados, KommeHmapuu (n = 655)
o off-topic humans studies / uccriedosaHus y noded,
He coomeemcmesyroujue meme (n = 591)
e animal studies / uccriedosaHuss Ha XUBOMHbIX
Y (n = 287)
o studies without separate IBS-C group / uccrnedosaHus,
Studies included in the analysis 20e He ebi0enieHa omoOeribHO epyrina CPK-3 (n = 24)
UccriedosaHus, 6KITHOYEHHbIE 8 aHaru3: e pediatric studies / uccredosaHusi y demedli (n = 25)
e qualitative / kayecmeeHHbIl (n = 20) e experimental studies / akcriepumeHmarbHble
e quantitative / konudyecmeeHHbiIl (n = 14) uccriedoesaHusi (n = 19)

e re-publications / peny6nukayuu (n = 1)

Figure 1. Study flowchart

Pucynox 1. biok-cxema uccienoBanus

2 studies — from saliva, and in one study — from
the buccal epithelium. In all included studies,
gene polymorphisms were identified by PCR.

The majority of data was focused on polymor-
phisms in the SLC6A4 gene (SERT) (10 articles);
GNB3 gene (5 articles); ADRA2A, IL10, TNF,
gene (4 articles); CNR1 gene (3 articles). Two
articles addressed polymorphisms in the ADRA2C,
TNFSF15 and TPH1 genes. One article each
described polymorphisms in the LCT (LPH),
CASR, TGR5, FAAH, TPH2, 5-HT2A, CRHRI,
TRPV1, NXPH1, CDC42, COMT, CRHR2,
MCMG6 genes.

Thus, the collected data were sufficient to con-
duct a meta-analysis on polymorphisms of 3 of the
listed genes: SLC6A4, GNB3, and ADRA2A. Other
polymorphisms and their association with IBS and
IBS-C were not analyzed in this meta-analysis due
to the small number of studies on each of them.

5-HTTLPR polymorphism in the SLC6A4
gene, reducing the expression of the sero-
tonin transporter (SERT) on the presynaptic
membrane, as a risk factor of IBS-C

A total of 10 studies included 1456 IBS pa-
tients, of whom 558 have IBS-C, and 1489 healthy
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controls. No significant association was found be-
tween the studied polymorphism and either IBS
(Is/ss vs. 11; OR = 0.973; 95% CI: 0.734—1.289;
p = 0.846) (Fig. 2A) or IBS-C (Is/ss vs. 1l;
OR = 0.814; 95% CI: 0.612—1.081; p = 0.155)
(Fig. 2B).

A more detailed analysis of the association be-
tween IBS (IBS-C in particular) and homozygous
and heterozygous mutations of the studied poly-
morphism was carried out in 9 studies. Since the
study by M. Camilleri et al. (2008) did not provide
separate data on the prevalence of homozygous and
heterozygous mutations, it was excluded from fur-
ther analysis. A total of 1334 IBS patients were in-
cluded in the analysis, of which 509 patients have
IBS-C, and 1450 were healthy controls. Thus, a
homozygous mutation was not associated with the
risk of either IBS (ss vs. 11/1s; OR =1.115; 95% CI:
0.812—1.533; p = 0.501) (Fig. 2C) or IBS-C (ss vs.
1I/1s; OR = 0.923; 95% CI: 0.648—1.315;
p = 0.657) (Fig. 2D). A heterozygous muta-
tion was also not associated with either IBS (Is vs.
I/1s; OR = 0.840; 95% CI: 0.684—1.032;
p = 0.096) (Fig. 2E) or IBS-C (Is vs. 11/ Is;
OR = 0.922; 95 % CI: 0.427—1.993; p = 0.597)
(Fig. 2F). A homozygous variant 11 was also not as-
sociated with either IBS (11 vs. ss/Is; OR = 1.141;
95% CI: 0.785—1.639; p = 0.489) (Fig. 2G) or
IBS-C (11 vs. ss/Is; OR = 1.320; 95% CI: 0.897—
1.943; p = 0.159) (Fig. 2H).

C825T (rs5443) polymorphism in the
GNB3 gene, increasing the expression of
the G-protein beta 3-subunit and neurotrans-
mission via G-protein-coupled receptors (ad-
renergic, serotonin, cannabinoid), as a risk
factor of IBS-C

A total of 5 studies included 537 IBS patients,
of whom 155 have IBS-C, and 447 healthy controls.
No significant association was found between the
studied polymorphism and either IBS (TT/TC vs.
CC; OR =1.102; 95% CI: 0.832—1.460; p = 0.498)
(Fig. 3A) or IBS-C (TT/TC vs. CC; OR = 0.955;
95 % CI: 0.623—1.463; p = 0.833) (Fig. 3B).

Further analysis included 415 IBS patients,
of whom 106 patients have IBS-C, and 408 were
healthy subjects from 4 studies. A homozygous
mutation was not associated with the risk of ei-
ther IBS (TT vs. CC/TC; OR = 1.468; 95% CI:
0.831—2.594; p = 0.186) (Fig. 3C) or IBS-C (TT
vs. CC/TC; OR = 1.894; 95% CI: 0.943—3.805;
p = 0.073) (Fig. 3D). A heterozygous mutation
was also not associated with either IBS (TC vs.
CC/TT; OR = 0.923; 95 % CI: 0.688—1.238;
p = 0.593) (Fig. 3E) or IBS-C (TC vs. CC/TT;
OR = 0.835; 95% CI: 0.533—1.370; p = 0.514)
(Fig. 3F).

ADRA2A -1291G>C polymorphism, in-
creasing the expression of alpha-2A adren-
ergic receptor, as a risk factor of IBS-C

A total of 4 studies included 629 IBS pa-
tients, of whom 253 have IBS-C, and 359 healthy
subjects. A significant association was found be-
tween the studied polymorphism and both IBS
(GC/GGvs. CC; OR=1.361; 95% CI: 1.036—1.789;
»=0.027) and IBS-C (GC/GG vs. CC; OR = 1.510;
95% CI: 1.080—2.110; p = 0.016). Further analy-
sis included 507 IBS patients, of whom 204 pa-
tients have IBS-C, and 320 healthy subjects from
3 studies. A homozygous mutation was not asso-
ciated with the risk of either IBS (GG vs. GC/CC;
OR = 1.025; 95% CI: 0.508—2.066; p = 0.945) or
IBS-C (GG vs. GC/CC; OR = 1.298; 95% CI:
0.527—-3.197; p = 0.571) (Fig. 4C, 4D). Similarly,
a heterozygous mutation was not associated with
either IBS (GC vs. GG/CC; OR = 1.266; 95%
CI: 0.877—1.827; p = 0.209) or IBS-C (GC vs.
GG/CC; OR = 1.296; 95% CI: 0.907—1.853;
p = 0.155) (Fig. 4E, 4F).

Discussion

Currently, numerous studies have provided a
growing body of data that continues to form and
expand our understanding of the pathogenesis of
IBS. Considering the large number of currently
known pathogenic mechanisms involving the ner-
vous, endocrine, immune systems, and intestinal
microbiota, the hypothesis of IBS heterogeneity
remains unshakable. It is reasonable to assume
that IBS is a group of diseases similar in clinical
picture, but different in pathogenesis [19]. This
hypothesis is supported by the presence of differ-
ent IBS subtypes, defined on the basis of their
clinical picture (IBS-D, IBS-C, IBS-M). The
study of genetic polymorphisms in each of the
known IBS subtypes can help identify the under-
lying pathogenetic mechanisms induced by certain
environmental exposures [7].

Our meta-analysis focused on IBS-C. The ma-
jority of studies focused on neurotransmitter re-
ceptors and proteins involved in the synthesis and
metabolism of neurotransmitters, as well as pro-
teins involved in neurotransmission. It is suggest-
ed that disruption of these processes may play a
key role in colonic motility alterations and hyper-
sensitivity development.

Numerous works addressed the associa-
tion between IBS and SLC6A4 polymorphism.
Replacement of the long “I” allele with the short
“s” allele in the 5>-HTTLPR locus of the SLC6A4
gene decreases the expression of the serotonin
transporter (SERT). Thus, the s/s genotype may
decrease serotonin reuptake, increase serotonin
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Figure 2. Risk of developing IBS and IBS-C in patients with the 5>-HTTLPR polymorphism of the SLC6A4
gene; forest plots demonstrate the association of the risk of developing: A — IBS with 5-HTTLPR polymorphism
without division into variants (Is/ss) (I? = 13.38 %); B — IBS-C with 5>-HTTLPR polymorphism without division
into variants (Is/ss) (I? = 4.63 %); C — IBS with a homozygous variant (ss) of the 5>-HTTLPR polymorphism
(I’ =0 %); D — IBS-C with a homozygous variant (ss) of the 5-HTTLPR polymorphism (/2 = 4.63 %); E — IBS
with a heterozygous variant (Is) of the 5>-HTTLPR polymorphism (I? = 5.02 %); F — IBS-C with a heterozygous
variant (Is) of the 5-HTTLPR polymorphism (I? = 0 %); G — IBS with homozygous variant (11) of the 5>-HTTLPR
polymorphism (I? = 24.1 %); H — IBS-C with homozygous variant (1) of the 5-HTTLPR polymorphism
(I? = 4.35 %); in all graphs, heterogeneity does not exceed 25 %

Pucynox 2. Puck passutusi CPK u CPK-3 y namnentos ¢ nonmumopdusmom 3-HTTLPR rena SLC6A4; necoBunnbie
rpaduku 1eMOHCTPUPYIOT accormanmio pucka pagsutusi: A — CPK ¢ nomumopdusmom 5-HTTLPR 6e3 pasupenenus
Ha BapuanTbl (Is/ss) (I? = 13,38 %); B — CPK-3 ¢ nosmvopdusmom 5-HTTLPR 6e3 pasnenenust Ha Bapuantbl (Is/ss)
(I’ = 4,63 %); C — CPK c romosurorupiM BapuantoM (ss) nmoammopdusma 5-HTTLPR (I2 = 0 %); D — CPK-3
¢ roMO3HroTHBIM BapuanToM (ss) momumopdusma 5-HHTTLPR (1?2 = 4,63 %); E — CPK ¢ rerepo3uroTHpM BapuaH-
toMm (Is) nomumopdusma 5-HTTLPR (I? = 5,02 %); F — CPK-3 ¢ rereposuroribiM BapuantoM (Is) nomumopdusma
S-HTTLPR (I? = 0 %); G — CPK c¢ romosurorubiM Bapuantom (11) mommmopdusma 5-HTTLPR (I? = 24,1 %);
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Figure 3. Risk of developing IBS and IBS-C in patients with the C825T polymorphism of the GNB3 gene; forest
plots demonstrate the association of the C825T polymorphism of the GNB3 gene and the risk of developing:
A — IBS without division into polymorphism variants (TT/TC; I? = 0 %); B — IBS-C without division into
polymorphism variants (TT/TC; I? = 0 %); C — IBS with homozygous variant (TT; I? = 0 %); D — IBS-C
with homozygous variant (TT; I? = 0 %); E — IBS with heterozygous variant (TC; I = 0 %); F — IBS-C with
heterozygous variant (TC; I? = 0 %); in all graphs, heterogeneity does not exceed 25 %

Pucynox 3. Puck passutusi CPK u CPK-3 y manuentos ¢ mosumopdusmom C825T rema GNB3; JjiecoBuHbIE
rpaduKu AeMOHCTPUpPYIOT accormarmio noauMmopduama C825T rena GNB3 n pucka passutus: A — CPK 6e3 pas-
fenenust Ha BapuanTsl noaumopduama (TT/TC; I? = 0 %); B — CPK-3 6e3 paszesieHus: Ha BapHaHTbI HOJNMOP-
dusma (TT/TC; I? = 0 %); C — CPK ¢ romosurorabiM Bapuantom (TT; 17 =0 %); D — CPK-3 ¢ roMo3urotHbim
sapuanrtoM (TT; I? = 0 %); E — CPK c rereposurorusim sapuantoM (TC; I? =0 %); F — CPK-3 ¢ rerepo3urorHbim
sapuantoM (TC; I? = 0 %); B0 Bcex rpadukax reTeporeHHOCTb He Ipesbimaer 25 %
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Figure 4. Risk of developing IBS and IBS-C in patients with the (1291C>G) polymorphism of the ADRA2A
gene; forest plots demonstrate the association of the (1291C>G) polymorphism of the ADRA2A gene and the risk
of developing: A — IBS without division into polymorphism variants (GG/GC; I’ = 0 %); B — IBS-C without
division into polymorphism variants (GG/GC; I? = 0 %); C — IBS with homozygous variant (GG; I? = 26.79 %);
D — IBS-C with homozygous variant (GG; I? = 21.50 %); E — IBS with heterozygous variant (GC; I? = 0 %);
F — IBS-C with heterozygous variant (GC; I? = 0 %); in all graphs, heterogeneity does not exceed 25 %

Pucynox 4. Puck passurtus CPK u CPK-3 y nammenros ¢ nonumopdusmom (1291C>G) rena ADRA2A; neco-
BU/HbIE TpadUKK AeMOHCTpUPYIOT accoimanuio nojuMopdusma (1291C>G) rena ADRA2A w pucka pasBuUTHS:
A — CPK 6e3 pasaenenns na Bapuantsl nonumoppusma (GG/GC; I’ = 0 %); B — CPK-3 6e3 pasaenenus Ha
papuantbl nonumoppusma (GG,/GC; I? = 0 %); C — CPK ¢ romosurorhbiM Bapuantom (GG; I? = 26,79 %); D —
CPK-3 ¢ romosurotnbiM BapuantoM (GG; I? = 21,50 %); E — CPK c rereposurorubim BapuantoM (GC; I? = 0 %);
F — CPK-3 c rereposurortsiM BapuantoM (GC; I? = 0 %); Bo Bcex rpadukax reTeporeHHOCTb He HpeBbliIaer 25 %
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concentrations on the surface of the intestinal
epithelium, and, therefore, accelerate the colonic
motility and secretion, leading to diarrhea. The
1/1 genotype is associated with higher serotonin
reuptake, which may lead to constipation, associ-
ated with slower secretion and motility [24, 36].
In the studies by H.J. Kim et al. (2004) that in-
cluded USA patients and by Y. Li et al. (2007)
that included Chinese patients, there was a sig-
nificant association between the 1/1 genotype and
IBS-C. The H.J. Kim’s study also demonstrated a
significant association between this genotype and
IBS, while the Y. Li’s study did not find such an
association [18, 22]. On the contrary, the study
by A. Sikander et al. (2009) demonstrated an as-
sociation between the s/s genotype and IBS-C,
but no significant association with IBS was found
[26]. Our meta-analysis of 10 studies did not
identify a significant association between either
IBS-C or IBS and any variant of the 5>-HTTLPR
genotype. Our findings are consistent with those
obtained in the meta-analyses by S. Zhu et al.
(2019), Z.F. Zhang et al. (2014), and L.A. Van
Kerkhoven et al. (2007) [5, 10, 12]. However, me-
ta-analyses by Z. Jia et al. (2019) and Z.F. Zhang
et al. (2014) demonstrated an association between
the 1/1 genotype and IBS-C in the populations of
East Asia and China, respectively [8, 10]. This
association may not have been confirmed in the
meta-analysis by S. Zhu et al. (2019) due to the
fact that the authors did not perform subgroup
analysis by IBS subtypes, and in our meta-anal-
ysis — due to the lack of analysis by ethnicity.
A meta-analysis by M.Y. Areeshi et al. (2013)
assessed the association between a polymorphism
and a reduced risk of IBS and demonstrated a sig-
nificant association of the 1/s genotype with a
reduced risk of this disease [11].

Serotonin receptors are also involved in the
regulation of motor function and the development
of visceral sensitivity. Six classes of serotonin re-
ceptors out of 13 discovered (5-HT2A, 5-HT2B,
5-HT2C, 5-HT3, 5-HT4 and 5-HT7) were found
in the GI tract. The study by T. Markoutsaki et al.
(2010) demonstrated that the AA genotype or al-
lele A of the -1438 (G/A) polymorphism in the
5-HT2A gene were more common among in IBS
patients than in healthy individuals, however,
no significant association was found among sub-
groups, including those with IBS-C [28].

The alpha-adrenergic receptors (ADRA) are
G-protein coupled receptors and include three
subtypes (2A, 2B, 2C) [24]. ADRA2A recep-
tors are the most abundant subtype and located
on the presynaptic membrane, regulating the re-
lease of norepinephrine via a negative feedback
mechanism [29]. The 1291C>G polymorphism is a

replacement, complete or partial, of the C allele
with the G allele. This polymorphism increases
function of the agonist-activated receptor (nor-
epinephrine). ADRA2A are receptors of the vis-
ceral afferent neurons, therefore, their function-
al modifications may alter the neurotransmission
from GI receptors, including colonic receptors, to
the brain [18]. The study by M. Camilleri et al.
(2008) revealed a significant association between
the studied polymorphism and IBS-C, but not IBS,
in the USA population [24]. The study by A. Sikander
et al. (2009) [29] revealed a significant association
with IBS in the USA population, but not with
IBS-C in the Indian population. Our meta-analy-
sis revealed a significant association of the studied
polymorphism (combined GG and GC genotypes)
with both IBS and IBS-C. At the same time, sep-
arate analysis for each genotype did not reveal
a significant association of either GG or GC in
patients with IBS or IBS-C. It may be related to
the smaller number of studies included in further
analysis (3 out of 4). We exclude the study by
M. Camilleri et al. (2008) from the further anal-
ysis due to the lack of data on the association of
genotypes GG and GC with IBS and IBS-C sepa-
rately [24]. Previously, no meta-analyses of stud-
ies focused on this polymorphism were performed.

Subtype 1 and 2 cannabinoid receptors (CNRT,
CNR?2) are also located in the gastrointestinal mu-
cosa, and their activation slows intestinal motility
and gastric emptying, and there is also evidence of
their involvement in the regulation of visceral sen-
sitivity. Studies conducted in China, Korea and
the USA demonstrated a significant association
between the (AAT)n polymorphism in the CNR1
gene and IBS, while no significant differences in
the frequency of this polymorphism in different
subgroups were found [33, 42, 48]. Meta-analyses
on this polymorphism were not conducted due to
the small number of studies.

Some neurotransmitter receptors (serotonin,
cannabinoid and adrenergic) involved in the reg-
ulation of gastrointestinal motility are coupled
with G-protein. One of the G-protein subunits,
G-protein beta polypeptide 3 (GNB3), is a com-
ponent of several G-protein complexes, and there-
fore GNB3 polymorphisms affect signal transduc-
tion from the above receptors [20]. The C825T
polymorphism is a cytosine (C) to a thymine (T)
substitution at position 825 located in exon 10 of
the GNB3 gene. It increases the G protein activ-
ity and neurotransmission from associated recep-
tors [24]. An association between this polymor-
phism and IBS has been reported. The study by
H.J. Lee et al. (2010) reported significant associ-
ation between the T/T genotype of this polymor-
phism and IBS/IBS-C in the Korean population
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[30]. Our meta-analysis of 5 studies did not reveal
a significant association of either homozygous or
heterozygous C825T polymorphism with IBS and
IBS-C. Our data are consistent with the results of
the meta-analysis by Z.G. Pan et al. (2014) [14].

A low-grade inflammation is another important
factor involved in the pathogenesis of IBS. Two
meta-analyses revealed a significant association
with polymorphisms in the TNFSF15 gene, en-
coding the proinflammatory tumor necrosis fac-
tor-like cytokine 1A (TL1A). TL1A is produced by
dendritic cells and stimulates T-cells to produce
IL-22, IL-17, and IFN-y [5, 6]. The rs1800896
polymorphism in the /L1710 gene is associated with
a reduced risk of IBS in a mixed population, while
the rs1800870 polymorphism in the same gene, on
the contrary, increases the risk of IBS [5, 7, 15].
There are also meta-analysis data on the associa-
tion of TNF gene polymorphism with IBS in the
Asian population.

A limitation of this systematic review is the
relatively small number of studies included, since
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AMarHoCTUKAa HEOITyXOAEBbIX CTEHO3UPYIOIINX
IIOPA’KeHUU OOABIIIOTO COCOYKA
ABEHAAITATUIIEPCTHOU KHUIIIKU C IPUMEHEHHUEM
BHAOCKOIIMYECKOU YABTPACOHOTIpadpuu

B.A. Benosepos'*, O.N. Oxornukos'?, H.A. Kopenesckuii®, B.A. IIpokomnos!,
C.H. I'puropbes!, C.M. IlleBsakun'
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Kypck, Poccutickas Dedepayus
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Llenb: OLEHNTb BO3MOXHOCTM 3HAOCKOMNYECKON YbTpaCcoHorpadum B ouarHoCTKe 406pOoKayeCTBEHHONO CTEHO-
3a 60/1bLLOro coco4ka ABeHaaLaTUNEPCTHOM KULLIKWU 1 YIyYLINTbL €€ pedysibTaTbl, B TOM YMCIIE 3a CHET OonpeneneHuns
1 00bEKTMBM3ALNN KPUTEPMEB 3aD0NEBAHUS.

Martepuanbl 1 meToabl. [peacTaBneHbl peadynstatel 00CnefoBaHNsa U nevyeHns 2146 naumMeHToB, JIEYUBLLMXCS
B Kypckoli 061acTHO MHOronpoguibHOM KnmHuyeckor 6onbHuue B nepuog ¢ 2015 no 2022 r., koTopbiM Ha 6ase
OTAENEHUS BHOO0CKOMNUM BbINOMHEHBI TPAHCNANWNSPHBIE BMELLATENbCTBA U/UNXN SHAOCKONMYECKas YbTPaCcOHO-
rpadus. B KNMHMYECKYIO MPaKTUKY BHEOPEH NIe4eOHO-OMarHOCTUYECKNA anropuTM BeAEeHUS NMauMeHTOB C pacLum-
peHMEM 06LLEero Xen4yHoro NpoToka, OCHOBOW KOTOPOro SIBUUCHL pa3paboTaHHble KPpUTEPUM CTEHO3a BO0JbLLIOrO
cocouka gseHaguatunepctHon kuwku (BC ANK), ona onpeneneHns KOTopbIX MCMOIb30Banacb 9HO0CKOMMYecKas
ynbTpacoHorpadus B COYETAHNUM C METOLONOrner CuHTe3a rmépuaHbIX HEYETKNX PeLLatoLLMX NMpaBul. Alroputm
peann3oBaH B rpymnne nawuMeHToB, KOTopas Bktovana 217 4enoBek.

Pe3ynbTaTbhl uccnepoBaHua. Vicnonb3ys pa3paboTaHHble 3HA0COHOrpaduyeckme kputepum creHosa bC AMNK
1 METOLOJIONMIO CUHTE3A HEYETKUX peLLaloLLIMX NMPaBuil, aBTOPbI ONpPeaenan NpoaykKLMOHHOE peLlatoLee npasu-
J10 onsl puarHoctukn cteHoda BC ANK ¢ npuHAaTMEM peLueHus no 3agaHHOMY akcnepTamu nopory Ha yposHe 0,9.
Y 134 (61,7 %) naUMEHTOB C pacLUMpPEHMEM 0BLLEro Xen4yHoro npoToka anarHoctupoBanu cteHo3 BC ANK, Tpeby-
IOLLMIA MaNIONHBA3VBHOMO JIEYEHMS, HANPaBIEHHOrO Ha KyN1poBaHWe 6UnMapHoOM rMnepTeH3nu, 1 ObiIn onpeaene-
Hbl MOKa3aHWSA K 9HO0CKOMMYeckon nanumnochuHkTepotTomum. B 83 cnyyaax cteHosa BC ANMK npuHATO pelueHme
0TKa3aTbCs OT TPaHCNANMINSPHbLIX BMELLATEIbCTB C NOCeAyioWnM HabntogeHnemM naumeHTos. ManonHBasneHoe
JIe4eHme C UCMNOoNb30BaHMEM PETPOrpagHbIX U aHTerpagHbix MeToauk ob1o nposeneHo 134 naumentam. OcnoxHe-
HUS OTMeYeHbl Y 6 (4,4 %) 6OsbHbIX, YTO COMOCTAaBUMO C KOJIMHECTBOM OCJIOXXHEHUIA NPpU TPpaHCNANUISPHbLIX BMEe-
LIaTeNnbCTBax, BbIMOJIHEHHbIX Y NaumeHToB 6e3 cteHo3a BC AMK. Mpu HabntogeHun 3a 54 naumeHTaMu B Te4eHme
OT OOHOro roga no Tpex nety 85,2 % nauMeHToB OTMeYasiCs PErpecc KINMHUKO-1abopaTopHbIX M MHCTPYMEHTaslb-
HbIX CAMNTOMOB XXENYHOW rTMNEPTEHINN.

BbiBogbl. CoyeTaHMe 3HOOCKOMUYECKOW YNbTPacoHOrpadun C TEXHOJIOTUSMN HEYETKOW JIOrMKM, OCHOBAHHOW
Ha rMOPUAHOM NCKYCCTBEHHOM UHTENNEKTE, MO3BOJINIO OOBEKTUBM3NPOBATL ANarHOCTUKy cteHo3a BC AMNK v on-
TUMU3NPOBATb NOKa3aHUS K TPAHCAaNWISIPHbIM BMELLATENIbCTBAM.

KnioueBble cnoBa: aHAockonmMyeckas yibTpacoHorpadus, HeYeTkne pelLuatroLme npasuia, CTeHO3 60MbLLIOro co-
coYKa ABEeHaALATUMNEPCTHOM KMLWKKW, SHAOCKONMYeckas NnanuiiocOUHKTEPOTOMUS

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ans umTnposaHus: benozepos B.A., OxotHukoB O.U., KopeHesckuii H.A., Mpokonos B.A., Ipuropees C.H., LesskuH C.M. AnarHo-
CTMKa HEOMYXOMNEBbIX CTEHO3MPYIOLLMX MOPaXKeHW BONbLLOro cocoyka ABeHaALAaTUNEPCTHOM KULLKU C MPUMEHEHNEM 3HO0CKOMMYe-
CKOW ynbTpacoHorpadun. POCCUMIACKUIA XypHaN raCTPO3HTEPONOriK, renatonorum, kononpokronorun. 2024;34(3):78-89. https://doi.
org/10.22416/1382-4376-2024-34-3-78-89

Diagnosis of Non-Tumor Stenosing Lesions of the Major Duodenal Papilla
Using Endoscopic Ultrasonography
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Sergey N. Grigoriev', Sergey M. Shevyakin'
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2 Kursk State Medical University, Kursk, Russian Federation
3 Southwest State University, Kursk, Russian Federation

Aim: to evaluate the possibilities of endoscopic ultrasonography in the diagnosis of benign stenosis of the major
duodenal papilla and improve its results, including by identifying and objectifying the criteria of the disease.
Materials and methods. The results of the examination and treatment of 2146 patients treated at the Kursk Re-
gional Multidisciplinary Clinical Hospital in the period from 2015 to 2022, who underwent transpapillary interventions
and/or endoscopic ultrasonography on the basis of the endoscopy department, are presented. A therapeutic and
diagnostic algorithm for the management of patients with dilation of the common bile duct has been introduced into
clinical practice, based on the developed criteria for stenosis of the major duodenal papilla (MDP), for which endo-
scopic ultrasonography was used in combination with the methodology of synthesis of hybrid fuzzy decision rules.
The algorithm was implemented in a group of patients, which included 217 people.

Results. Using the developed endosonographic criteria for MDP stenosis and the methodology for the synthesis
of fuzzy decision rules, a production decision rule for the diagnosis of MDP stenosis was determined with a deci-
sion made according to a threshold set by experts at the level of 0.9. Guided by the selected information sources,
134 (61.7 %) patients with dilated common bile duct were diagnosed with MDP stenosis, requiring minimally inva-
sive treatment aimed at relief of biliary hypertension and indications for endoscopic papillosphincterotomy were
determined. In 83 cases of MDP stenosis, it was decided to abandon transpapillary interventions with subsequent
follow-up of patients. Minimally invasive treatment using retrograde and antegrade techniques was performed in
134 patients. Complications were noted in 6 (4.4 %) patients, which is comparable to the number of complications
with transpapillary interventions performed in patients without MDP stenosis. When monitoring 54 patients for one
to three years, 85.2 % of patients showed regression of clinical, laboratory and instrumental symptoms of biliary
hypertension.

Conclusions. The combination of endoscopic ultrasonography with fuzzy logic technologies based on hybrid artifi-
cial intelligence made it possible to objectify the diagnosis of MDP stenosis and optimize indications for transpapil-
lary interventions.

Keywords: endoscopic ultrasonography, fuzzy decision rules, stenosis of the major duodenal papilla, endoscopic
papillosphincterotomy
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Bseaenune

OO6CTpyKIINS BHETIEYEHOUHBIX JKETYHBIX TTPOTOKOB,
6osbIIOro cocouka apeHaguarunepcrnoil kumku (BC
JITK) 4acto CONpOBOMKIAETCS KEMYHOH M IaHKpea-
TUYECKOW TUTEePTEH3Wel M OCJOKHSAETCS MeXaHude-
CKOM KeJITYXOMH, XOJaHTUTOM, OCTPBIM MaHKPEATUTOM.
Hawubonee wyactoit artmoJiorueii OOCTPYKIIMU SIBJISIET-
¢S XOJeJJOXOJNNUTHA3, TOCJAe KOTOPOro cpeanm 1o6po-
KaueCTBEHHBIX IPUYMH, MPUBOJANMX K HapYIIEHUIO
MPOXOJIUMOCTH OMJIMAPHBIX MPOTOKOB, BTOPOE MECTO
sanumaer crenos bC IIK [1, 2]. ¥V 6oabHbIX ¢ ma-
TOJIOTHEl MaHKPeaToOMINaPHO 30HBI YaCTOTA HEOITY-
xoznesbix crenozos bBC JIIIK gocruraer 40 % [2—6].
[lo macrosimero BpeMeHNU B KJWHUYECKOH MPaKTUKE
He BBIPaGOTaHO CTAHAAPTU3MPOBAHHOTO MOAX0/AA K [IU-
artocruke crenosa bC [IIIK, ne cyuiecrByer einHoro
JINATHOCTUYECKOTO aATOpUTMa 1 MH(MOPMATUBHBIX /I1-
arHoctudecknx kKpurepuesn [7]. Jlmarnoctuka B 0OCHOB-
HOM CTPOWTCS Ha BBISIBJEHWH BTOPUYHBIX MPU3HAKOB,
SBJISIONIUXCS CJIEJCTBUEM MATOJOTHYECKOTO TIpoIiecca,
a TIpUMeHsIeEMble METOIbl UCCJIeIOBAHUS CIIOCOOHDI 3(-
(exTuBHO BBIABIAATL (PaKT OOCTPYKINU, €€ yPOBEHD,
IPOTSKEHHOCTh. OCHOBHASI TPYAHOCTb 3aKJIIOYACTCS
B OIIpE/IE/IEHNN XapaKTepa MaToJIOTHYeCKOro Mpoiiec-
ca, 4TO WMeeT NMPWHIMIINATbHOE 3HAYeHHE B BBIGOpE

XUPYPrUYeCKON TaKTHKU. IDHIOCKOINYECKAST TOTMYe-
CKasl JIMAarHOCTHKA, OI€HKA BBIPAKEHHOCTH CTEHO3a
U €ro MPOTSLKEHHOCTH 3aTpPy/AHEHa, YTO OODBICHSET
CJIOKHOCTh TIPU OTIpeIeJIEHNN TOKa3aHWil K 9HIO0-
ckommueckoil  mammitocunkreporomun  (IIICT).
BrisiBieHne CTEHO3UPYIONIETO MAMNMIATA  YCIOMKHSI-
eTcsl IMUPOKUM PACIPOCTPAHEHNEM BOCHAJUTETbHBIX
n3menennii bC /IITK, kotopbie BbisBaSIOTCS Y GOJID-
MIMHCTBA GOJBHBIX, CTPAJAONINX KETTHOKAMEHHOMN
6onesupio (JKKB) n nankpearutoMm. VcTHHHBLL cTe-
Ho3 BC /IITK mackupyercsi cuMntoMaMu aTUX 3a00-
JieBaHuil, uTo erie OOJIbIle 3aTPY/AHSET [UATHOCTUKY.

OOUIEeNPUHATHIMI THATHOCTUIECKUMEI HHCTPYMEH-
TAMI [EePUAMITYJISIPHON OOCTPYKIIUU CJIYKAT yJIbTpa-
3BykoBoe wuccaenoanue (Y3U), ayomaeHOCKOMus,
komnbiotepHas Tomorpadus (KT), MarHuTHO-pe3o-
nanchast tomorpadgust (MPT). Opamako mpe/eabHO
MaJible pa3Mepbl UCCIEYEeMbIX aHATOMUYECKUX CTPYK-
TYP, 9aCTO OTCYTCTBUE UM MUHUMAJTbHOE KOJTMYECTBO
JKUJIKOCTU B UX IIPOCBETE, BO3AYX B JBEHAIIATHIIEPCT-
Hoii kmmke (JIITK) cosgaior sHauuTesbHbIE TPYI-
HOCTH JIJISI METOJIOB JIy4€BOI [uarHocTuku. B cBsian
¢ atuM muddepentmanus JoOPOKAYECTBEHHOTO CTe-
nosa bC /IIIK uwacto gBisteTcst CI0KHON 3agadeii |2,
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3, 5, 8, 9]. Cpenu coBpeMEHHBIX METOJIOB JIy4YeBOi
JMINATHOCTUKHI 0CO00E MECTO 3aHWMaeT SHIOCKOINYe-
ckast yabrpaconorpadust (3YC), koropast mo3BoJisi-
€T HEMOCPE/ICTBEHHO BU3YAJIN3UPOBATH TMAUJIISPHYIO
3ony JIIIK u fgeranbHO OLEHUTDH HE TOJbKO COCTOSTHUE
TEPMUHATBHOTO OT/Iesa OOIIEr0 KeJYHOTO MPOTOKA
(OXKID u BC JIIK, HO U BCIO TEPUAMITYJISAPHYIO 00-
Jgacth. [lo MaHHBIM pa3IMYHBIX WCCJAETOBAHUI, TOY-
HOCTb 3HJI0COHOTpaduu B AMArHOCTHKE 3a60JIeBaHUI
BC JIIK cocrasaser 40—96 % [10, 11].

Takum o6pa3oM, OTCyTCTBHE 4YeTKO chopMyn-
poBamHbIX KpurepmeB cterHo3da bC [IIIK wm emunoit
CTpaTeruyl €ro [UarHoCTUKM ¢ ucrojb3oBanueM JYC
oTpesieIIeT aKTYJIbHOCTD MCCIeJOBAHMS.

Ilesis wccaenoBaHusi: OINEHUTb BO3MOKHOCTU HH-
JIOCKOMITYECKOI  yabTpacoHorpaduit B THATHOCTHKE
no6pokavectsenroro crernoza bBC JIIIK u yayummrs
ee pe3yJbTaTbl, B TOM YHCJTE 3a CUET OINpeeJeHUs
1 0OBEKTUBU3AINY KPUTEPHUEB 3a00JI€BAHUSI.

MaTepI/IaJIbI H METO/AbI

B ocHOBY paboTbl TOJIOKEHBI Pe3yJabTaThl 00cCTe-
noBaHug u JedeHns 2146 manmeHTOB, TOCTUTAIU3U-
POBAHHBIX B OT/leJieHust O0leil Xupypruu, rHOWHON
XUPYpruu u racrposnteposornu Kypckoit o6mactaoit
MHOTONPOPUIBHON KJIMHUYECKOH OOJBHUIIBI B TIEPUOJL
¢ 2015 mo 2022 r. KpurepueM BKJIOYEHUS B HCCJIE-
joBanne siBuiicst (akt Bbimosnnenns DYC u TpaHc-
HANUJJISIPHBIX ~ BMEIIATETbCTB 110 TIOBOLY  KEJTUHOI
1/ WM TTaHKPeaTHdecKon runepreHsnu. KpurepusiMu
UCKJIIOUEHUST SIBJISJIACH AMArHOCTUPOBAHHAS 0YaroBast
marojorus nomkemygounoii sxenessr (IK), omyxo-
JIN BHETIEYEHOUHBIX JKETYHBIX TPOTOKOB, OIYXOJH
bC AIIK u /AIIK. Ha ocHoBanum kJnHUKO-1a60pa-
TOPHBIX W WHCTPYMEHTAJBHBIX JAHHBIX 00CJe10Ba-
HUs 0oOIIell KOropThbl MAlMEHTOB M3Y4YeHbI NMPHU3HAKH
credo3a bC JIIIK u guarHoctuyeckue BO3MOKHOCTHU
JYC. Ilo pesyabrataM HaG/IO/IEHUN B KIMHUYECKYIO
NPaKTUKY BHEAPEH Je4eOHO-IUArHOCTUYECKUIA aJITo-
PUTM, OCHOBOIl KOTOPOTO SIBUJNCH pa3dpa0OTaHHbIE
kputepun crenosa bC [IITK. M3 uymcma marmeHToB,
rociutamu3upoBanubix B 2018—2022 rr., BbIjeseHa
rpymma 6osbHbIX co crero3om BC /IITK weomyxoJie-
BOIl aruoJiornu, BrJodaionias 217 yenosek. Bospacr
6OJIBHBIX BapbUPOBAJ OT 34 JI0 72 JieT, CpeHWil BO3-
pact — 64,0 + 5,4 rosa. BosibIIMHCTBO TAIMEHTOB CO-
CTaBUJIM KeHIUHbI — 55,1 %, Myskuns 66110 44,8 %.
Cpenu aroii rpynnbl nanuentoB JKKbB crpagamu 155
(71,4 %) genosex, y 62 (27,7 %) U3 KOTOPBIX B pas-
JIMYHDbIE CPOKM paHee ObLja BBHIMTOJHEHA XOJEIUCTIKTO-
must, He 6p1o JKKB y 62 (28,6 %) Go/bHBIX.

[Tocsie KoMIIEKCA KJIMHUYECKUX M JTaOOPATOPHBIX
UCCJIeIOBAHNUIT ¢ JleTanu3anueil aHaMHEeCTHYECKUX JIaH-
HBIX METOZIOM 00CJIe[IOBaHUS NIEPBOTO YPOBHS B CUJTY
JIOCTYITHOCTH, HEWHBA3UBHOCTU M WH(OPMATUBHOCTU
aaignock TpanckyTantoe Y 3U. [ocsienoBatesbHOCTD
n Habop JiedeOHO-AMArHOCTHUECKIX MAHUIYJIAIIH
y GoJsibHbIX ¢ Tof03penueM Ha creno3d BC JIITK Ba-
PbUPOBAJIN B 3aBUCUMOCTU OT Ppe3yJbTaTOB PpaHee

BBITIOJIHEHHBIX TNATHOCTUYECKUX UCCJIeJOBAHUIT, a TaK-
JKe PaIoOHATHHO OObEMHSIN INAarHOCTUYEeCKe U Jie-
yeGHbIe MAHWITYJISIIUN B OJIMH 3Tarl, B yacTHOCTH DY C
n JiedeGHbIE TPAHCHANMJIISPHBIE BMEIIATETHCTBA.
Y maimeHToB € KeTYHON TUIepTeH3uneil 1 OTCyTCTBU-
€M BUJMMOI TPUYUHBI OOCTPYKITNH MO JTAHHBIM TPAHC-
kytanHoro Y3W supoconorpadusi B KauectBe yTOY-
HSTOTIET0 METO/Ia MPOBe/IeHa YKe Ha HAaYaJIbHOM ATarre
JIMArHOCTUYECKOTO MOUCKA, YTO MO3BOJIIIO M36€XKaTbh
BBITIOJIHEHNST MeHee WHMOPMATUBHLIX METO/IOB Jyde-
BOM MarHOCTUKM, a TaKyKe [AUarHOCTUYECKOUN JHO0-
CKOMMYECKOI PETPOTPAJHON TTaHKPEeaTOXOJIAHTHOTPa-
dbuu. DYC pacrieHuBaoT Kak MeTo1 0OCTe0BAHUS
BTOPOI JINHUW TIOCJTe TpaHcKkyTaHHoro Y 3U mis nna-
raoctukn JKKB, Heo6bsscHUMOro 6oJIeBOro CHHApOMa
B TIPaBOM TofipebGepbe M OCTPOTO TAHKpeaTnTa Heus-
BecTHOI atuoJsorun [12].

DH/JIOCKOIINYECKUE WCCTIE/OBAHNS, B T.4. TPaHC-
HaNNJIIPHbIE BMEIIATENbCTBA, BBIIOJTHEHBI Ha 6ase
OT/IeIEHUST  9HJOCKOIMH € BUICOUH(OPMAITMOHHOM
cucremoii Evis Exera II (Olympus, Anonus), suje-
onyonenockorna TJF-150 w HabGopa 3HIOCKOTHYECKO-
ro uHcrpymenrtapusi pupm Olympus u Medi-Globe
(Tepmanns). Bce TpaHCcnanuaispHble BMEIIATE/b-
CTBA MPOBEJEHbl B PEHTIeHOJOTHYECKON Ollepaliu-
OHHOIl ¢ TMpUMeHEeHWeM MOGUJIBHOTO PEHTTEHOBCKOTO
mngdposoro ammapara ¢ C-o6pasuoit gyroit GE OEC
Brivo 785 (General Electric Healthcare, CIIIA).
DYC BbIllOJHEHA € YJbTPA3BYKOBBIM IPOIECCOPOM
EU-ME1 (Olympus, Snonus), supoconorpadpus —
¢ yabTpasBykoBbiMu Buzieoracrpockonamu GF UM160
¢ paauagbibiM jgatunkom u GF UC140P—ALS ¢ kon-
BekcHbM (Olympus, dnonus). Mertoanka mnposeze-
HUST 9HIOCOHOTPA(UU COOTBETCTBOBATA OOTIETPUHS-
TON 3HI0COHOTPAdUH MAHKPEATOOMTHAPHON 30HBDI.

IujocoHorpadust BKIOYATA CJAELYIONIE ATATIbI:
Bugyanbubiii ocMotp BC IIIK u napananuiisipHoit
30HBI; MHCTpYMeHTaabHyto nasprnammio bC [AITK; mre-
TAJbHOE JXOCKAHUPOBAHIE OPraHOB TrelaTOlaHKpea-
TO/IyO/IEHAJTbHON 30HBI C AKIIEHTOM Ha TePUAMITYJISP-
HYIO0 06J1aCTb /Il MCKJIIOUEHMs] TATOJOTUI CMEXKHBIX
OPraHoOB; HXOCKAHUPOBAHUE CETMEHTOB TEPMUHAJIHHO-
ro oraena OJKIIL. IIpu onpenenennu nmokasanuii K y-
OJIEHOCKONIY 1 TPAHCIAMMJIIIPHBIM BMEIIATETHCTBAM
no gaHHbiM DY C mocje/[Hue BBIOJTHSIN CPAa3y JKe,
B TIpe/ielaX TEKYIIEero MCCIEOBAHUS, COuYeTast [[ha-
THOCTHYECKUEe MAHUIYJISAIUN ¢ Jeue6HpiMu. [lpu atom
MOSIBJISLIACH BO3MOKHOCTD MCIOJb30BATh Pa3IMyHbIe
UHCTPYMEHTBI M TPOBOAUTH IMPOOHYIO KAHIOJISIIUIO
YCTbSI COCOYKA, TOJyYast JOMOJHUTETbHYI0 WH(MOpMa-
IUI0 O XapaKTepe MaTOJOTHYeCKOro Mpolecca Mmammi-
Jpl g onpenesenust nmokazaanii k AIICT.

OcHOBHbIE 32/[a4ll BU3YAJTBHOTO OCMOTPA TIATMUJLISIP-
Hoit o6sactu [IIIK Brmowamt omenky ¢opmor JITK,
COCTOSTHHME €€ CJIU3UCTON OGOJIOUKH, JIOKAIM3AIIN
BbC AIIK, ero pasmepos, ¢hopMbl, pesnbeda CIM3UCTOMH,
OIIEHKY COCTOSIHUSI YCTbsl, HAJIM4YKMe HOBOOODA30BAHMIA,
MOP(OJIOTHYECKYIO BEPU(PUKAINIO OOHAPYKEHHBIX M3~
MEHEHHIl, HMHCTPYMEHTATIbHYIO MHAJIbIIAIMI0  COCOYKA,
BBISIBJIEHWE COIYTCTBYIOIIEH TATOJIOTHH MATH/ISPHOI
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30HBI. JXOCKAaHWPOBAHUWE C BU3YAJIbHBIM OCMOTPOM
U BO3MOKHOCTBIO 3a6opa Marepuasa st MOpgoJori-
YEeCKOTO HMCCIEIOBAHUS CIYKUT OJHUM W3 PETIafoNnuxX
npenmyniects AYC. Ocmorp BC AIIK w napananmi-
JISPHOM 30HBI CYUTAJIN BO3MOXKHBIM TIPOBOJUTL 39XO-
9H/IOCKOTIOM 6€e3 TIpe/IBAPUTENHHOTO BBITIOJTHEHUS J1yO-
JleHocKonmu. B mozaBsronieM OGOMbIIMHCTBE CTydacB
(y 192 (88,5 %) naimeHToB) aHATOMHYECKUE CTPYKTY-
PbI TAMMJISIPHOM 00J1acTH OBLTH JE€TATHBHO OCMOTPEHDI.
B ocranbHbIX cayuagx OCMOTP HANUJISIPHON 30HBI
MPOBOJIMJIN amTiapaTaMu ¢ OOKOBOW OINTHUKOW, B TOM
YycJie B paMKaxX TOTO JKe 9Tara, 3aMeHsisl 9X09H/I0CKOIT
nyogeHockonoM. OcMOTp TIPOBOIUIH KaK CTAaHAAPTHO
Ha <«KOPOTKOW TMeTJie» 9HJIOCKONA, TaK W Ha <«/[JIUH-
HOU TeTJie» TTPU BOCHAJUTEIbHBIX n3MeHeHnsaxX B [[ITK
C PE3KNM YTOJIIEHUEM U OTEKOM CKJIQJIOK CJIM3UCTON
000JIOUKH y 7 TAIMEHTOB, C HU3KHUM PACIOJOKEHHU-
em bC [IIIK — y 6 6onbubix, gedopmarmeit JITK —
B O CJIyYasdxX, OUYeHb MaJbIMH pa3MepaMl COCOYKa
— B 4 cJiydasx, napananuisgspHbIM JAUBEPTUKYJIOM
GOJTBITNX PasMEePoOB — Y 3 GOHHDBIX.

[Ipu axockanuposanun obmactu BC IITK akienrn-
pOBaM BHUMaHUE Ha pa3Mepax COCOYKA U TIPOAOJbHOI
CKJIQJIKU, JIETATbHO BU3YAJTM3UPOBATIU CETMEHTHI Tep-
muHabHOTO OoTfena OJKII, crpykrypy crenkn [IIK,
axorennoctb TKaneit BC [IITK, koncrarnposamm cocro-
SHUE TJABHOTO IMAHKPEATUYECKOTO ¥ BHENEYEHOUHOTO
JKEJTYHOTO TIPOTOKOB, coctosinne 17K u permonaphbix
JnMparnueckux y3moB. Bo BceX crydasx BBITOJTHSICS
TIOJTHBI OCMOTP TMAHKPeATOOWINApHON 30HbI U3 BCEX
CTAH/IAPTHBIX TO3WINIT 5X03HI0CKOoMA. OcMOTp TepH-
aMITyJISIpHOIT o6JsiacTy TipoBoinicss 13 JiykoBuiel JITTK
u Il orgema /[IIIK, wacto mpm HEOZHOKpATHOM BBeE-
HUM W BbBIBEIEHUM 3IXO0DH/IOCKOIA, TIPU HTOM Y/IEPXKU-
Basg B TIOJie 3PEHUST COHOTPAhUYECKYIO BU3YAJTU3AIHIO
OJKIT u BC [ITK, MHOrOKpaTHO MeHssI TJIOCKOCTH
CKAHMPOBAHUST MEXK/y TOTEePeYHOl 1 TIPOIOJIbHON BHU3Y-
aMM3aIusaMI YKa3aHHbIX CTPYKTYp. Oco6oe BHUMaHMe
obpaltaii Ha XapaKkTep paclIMpeHus] TPOTOKOB U JleTa-
JIN3AINIO HEMTOCPE/ICTBEHHO 30HbBI CTEHO3a OTHOCUTETHHO
mbrmeqHoro cjos creHkn JIIK, ¢ omenkoii ero ypos-
HsI, TIPOTSDKEHHOCTH, XapaKTepa CY>KEHHs, CTPYKTYpbl
creHok TepMuHagbHOTO OoTAesna OJKII B 30He cyskeHus,
COJIEPKUMOTO JKETUHBIX TIPOTOKOB. [l7Is1 yurydrienus co-
HorpaduvecKoll BU3yaaH3alii 30HBI CTEHO3a KOHTAKT
yabTpasBykoBoro jgaruanka co creakoit [[ITK nu BC [AIK
o0ecTieunBAIIN BBEJICHUEM JKHUIKOCTH B TIPOCBET KHUIIKH,
3aMeHsist OQJLIOHHYIO METOJIMKY, 4TO ObLIO OCOOEHHO
3 HEKTUBHO JIJIS BU3YATN3AIIMHA MAJIBIX aHATOMUYECKITX
CTPYKTYP HarmisgpHoii o6iaacru. [Ipu Hammaun xomeno-
XeaJbHbIX JPEHAKEH NX UCTIOIH30BAM JIJIsT 3aMTOJTHEHIS
JKUJIKOCTBIO JKETYHBIX TPOTOKOB. Bce 31O 103BO/MIO
VIIYYIIATD BU3YAJN3AIMIO 06JACTH MANmu/bl B (husno-
JIOTHYECKOM COCTOSTHUH, 6e3 KOMIIPECCUH ee GAIIIOHOM.

PesybTaThl 1 00CY3K/IE€HHE

Y Bcex 217 naiueHToB ObljIa JIETAJIBHO OCMOTpE-
Ha manwispHas 3oHa u Budyasnsuposanol BC IITK

" TPOJOJbHAs CKiaaaka. Ilpw BHU3yambHOM OCMOTpe
y 112 (51,6 %) maumeHTOB M3MEHEHUil COCOUKA BHISB-
seno He 6b1o. bC [IITK omnpesaensiicst Kak oBajJibHOE
VIJIONIEHHOE WJIM KOHYCOBW/IHOE BO3BbIlIeHUE BOJIU3N
TPO/IOJIbHONM 1 MOKPBIBAOIIEH TMOTePevHOl CKIAJIKN
Ha 3ajHeMenaJbHOll creHke Broporo oraena [IITK.
[pn omucanmm dhopmbr BC [IITK MbI moTB30BATICH
KaaccuduKanmeii, ¢ Hameil TOYKM 3peHust, Hanbo-
Jiee TIPAKTUYHON B acleKTe TeXHUYECKUX OCOOEHHO-
cTeil BBIMTOJTHEHNST TPAHCTIANMIIITPHBIX BMEIIATEThCTB.
Boigensm oaymaposuanayio (Berpedaercst HanGoJee
4acTo), YIUIOUIEHHYIO, KOHYCOBHIHYIO U TOYEUHYIO
dopmer BC [IIIK [7, 9]. Xorsa B suTeparype BCTpe-
Jaercst 3HAYUTETBHO OoJiblliee pasHooOpasme (opm:
210 8 u OoJiee Tipu onrcanuu cocouka [8, 13, 14].

[To wamwmM gaHHBIM, Tpeobsasanu  IJI0CKas
n xonycosuanas dopmer BC AIK — 77 (35,5 %)
n 68 (31,3 %) GoNbHBIX COOTBeTCTBeHHO. Ha [10J110
noJrymaposuaHoil  popmbr  mpuniocs 60 (27,6 %)
60bHBIX. Y ocTaBimxcst 12 GoJbHBIX GblIa TOUEUHAS
dopma BC AIIK. ITu mokasaresn OTIUYHBI OT Cpell-
Heit pactipocrpanennoctu hopm BC /IITK B nonyistiy,
YTO JIOTUYHO TIPU M3ydaeMoil matosorun. CpemHsis mpo-
TSKEHHOCTD TIPO/IOJIBHON CKJIQJIKK TIO JIAHHBIM BU3YyaJlb-
HOTO ocMoTpa coctapigna 8,1 + 4,2 mm.

B nmreparype orcyTcTBYeT eMHAsi TEPMUHOJOTHS
XUPYPrUYECKON aHATOMUU TEPMUHAIBHOTO OTeJa
OJKII [15]. Ha ocHoBanum sH0cOHOTpapUIeCcKuX,
PEHTTeHOJOTUIECKIX, HHAOCKOTMMYECKIX JAHHBIX, TT0-
JIY4EHHBIX B pe3yJbTate O0OCTeIOBaHUs MAIEHTOB
HCCeyeMOl TPYIIIbI, C METbI0 PeaTH3alni KOHIIE-
nun auddepeHInpoBaHHOTO MOAX0Aa K TOCTPOEHUIO
JIedeOHO-TMATHOCTHYECKOTO AJITOPUTMA TIPU  CTEHO3€e
BC [IIK u yeTkoMy oTipe/ie/ieHHIo TIOKa3aHui K MaJso-
WHBAa3UBHOMY BMEIIATENbCTBY, a TAaK:Ke ONpele/eHuio
XapakTepa BMeNIaTeJIbCTBA CUUTAMN PAITHOHATIBHBIM
nenerne TepmuHagbHOTO OoTnAena OJKII Ha caemyro-
e CerMeHThI: aMIyJspHbIil (MHTpaaMIryIpHbIiL,
NAMWISAPHDBIA) CETMEHT, COOTBETCTBYIOIIMH OT/ETY
skesrgHOTO 1IpoToKa oT yerbst BC JIITK g0 MbliedyHoro
cnog crenku /JIIK; unTpamypasbublil, COOTBETCTBY-
formumit vactu OJKII B Mecre ero coeuHEHUsI C Mbl-
meuHbIM cioeM creHkn /IITK; maTpamankpearnyecknit
cerment — yuactok OJKII nepen mpoGoseHneM cTeH-
ku JIIIK, mpunesxammit man 9acTUYHO OXBAUE€HHDBIN
tkaubio [I7K B 3aBUCUMOCTH OT aHATOMHYECKUX OCO-
6enHocteil. CerMeHTapHOE CTPOEHHE TEePMUHATHLHOTO
ornena OJKII npezacraBieno Ha pucyHke 1.

Takolt moaxom paroHaNeH I WHTEPIIPEeTAII
JaHabix DY C, KoTOpast MO3BOJISIET JIETATHHO BU3YAJH-
3UPOBATH ONUCAHHBIE CETMEHTBHI B X I'DAHUIAX, OPUEH-
TUPYSICh HA TUTIOIXOTEHHBIN MBIIIEYHBIH CJIOH CTEHKU
JIIK, 1, cOOTBETCTBEHHO, OMpPEeSATh JOKAINIO 1 TPO-
TSDKEHHOCTD  TIATOJIOTUYECKUX u3MeHeHnit. OnucanHast
KyaccnduKanmst He TPOTHBOPEUUT JINTEPATYPHBIM JIaH-
ubiM [16]. Taxske Takoe jesieHne OTPa’KEHO B METOJIU-
YeCKNX PEKOMEHJAIMAX TI0 3JHIOCKOMUYECKOi chrH-
KTePOTOMUM, Pa3pabOTaHHbIX SMOHCKUM  OO6IIECTBOM
racrposureposormaeckoil  sugockommu  (The  Japan
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A

Pucynox 1. Cermenraproe crpoernune tepmunanbioro oraena OKII: A — cxema; B — angoconorpamma (1 — am-
HMyJAPHBII oTen, 2 — MHTpaMypaJbHbIi OTe], 3 — WHTPalNaHKpeaTHdecKuii oTmesn)

Figure 1. Segmental structure of the terminal part of the common bile duct: A — a scheme; b — endosonogram
(1 — ampullary section, 2 — intramural section, 3 — intrapancreatic section)

Gastroenterological Endoscopy Society, JGES), rme
ynorpebasiercst cioocoderanue «bile duct at the major
papillas, KOppeKTHBII TMEPeBO KOTOPOTO 0003HAYAET
«UHTpANANWIISAPHAS YacTh JKETYHOTO IPOTOKA», T.e.
U3 MHTPAMypPAJbHON YacTH BbBIJETEHA HHTPAAMITYJISIP-
Hast. BMmecte ¢ TeM ecTb W Apyras TOUKa 3peHUs, 3a-
KJTIOYATOMIAsICST B OTCYTCTBUU JOCTATOYHBIX OCHOBAHUIT
JUIS TiepecMoTpa  OGIIETIPUHATON KJIacCH(pUKAIMN aHa-
tomuuecknx dparmento OJKII. ABTOpbI NpHIEpKU-
BalOTCS  OGIIENIPUHATON — KJaaccuduKamnmu, —mpeaycMa-
TPUBAIOMIEN BbIJIEJIEHNE CYTIPa-, PETPOLYOAEHATHHOTO,
MHTPANaHKPEATHYECKOTO U HHTPAMYyPATbHOTO OTIEI0B
XoJe0xa 0e3 aKIEeHTyaJH3allui Ha aMITyJISIPHBINA Cer-
MeHT [6, 17]. XoTs 5TH Ke aBTOPbI OMHCBHIBAIOT TEPMU-
HAJIGHBIN OT/IENT C BbIIEEHUEM HE TOJBKO WHTPAMYyPaJib-
Horo otaena (yoseHanpHast 4acTh), HO M, COOCTBEHHO,
BbC AIIK [6, 15], uro mpexanoyaraer Hajuune B HEM
1 y4acTKa WHTPAAMITYJISIPHOTO TIPOTOKA.

Busyanbno narosiornyeckne uamenenusi bC /1K
koHcraruposanbl y 105 (48,4 %) Gosbrbix. Cpeayn HUX
B TI0/IaBJISIONIEM OOJIBIITUHCTBE CJIy4YaeB Mpeol1aano
natosiorndeckoe ymenbinerne pasmepo bC [IIK
C Pa3JNYHBIMKU BapuaHtamu edopMaruu MpoI0JIb-
HOW CKJIAQJIKU, CaMOTO COCOYKA W TJIOXOW BU3yaJIH-
3aIell yCThsI WM €r0 BU3YAJbHBIM OTCYTCTBHEM —
52 (49,5 %) nmanmenta. Ha BTOpoM MecTe IO YacToTe
OKa3aJnch T06POKAYECTBEHHDBIE OJIMHOYHBIE MU MHO-
JKEeCTBEHHDIEe TOJUIIOBUIHBIE 06pa30BaHus B 00JacTh
yerba — 30 (28,6 %) maumentos. B 21 (20,0 %)
cJIyvyae OTMEYEHO MATOJIOTHUECKOe YBeJTHMYCHHE pa3Me-
poB cocouka Gomee 1 cm. Y 11 (10,5 %) mamueHTtos
KOHCTATUPOBAHBI SBJICHUS MAMIJINTA C OTEKOM W TH-
nepeMueil CAM3UCTOl OOOJIOYKH, a B YaCTH CIAyYaeB
causucrast 06os0uky namuisiproil 3oubr JTTK takke
OblIa THIIEPEMUPOBAHA W OTEYHA.

Buorncus 6pl1a BbimosHena 72 (33,2 %) 60JbHBIM
co crerosom BC [IIK. IIpu atom 96,1 % GuonraToB
6bLT MUH(MOPMATUBHDBI, YTO OOGBSICHSETCS TPHOPHUTE-
Tom 3a6opa martepuasna nociae IIICT, ecaun ona BbI-
noJiHsiiack. [Ipu aToM npuiiesbHast GUOTICUST U3 YCThsI
BC [IIK 6buta Bemosnena y 34 (47,2 %) GobHBIX,
y 38 (52,8 %) — wus amuyaapuoit wactu BC JIITK
nocsie BbimostHeHnsT DIICT. Apenomarosnast dopma
XPOHUYECKOTO NaluainTa Bbigsieda y 14 (19,4 %)
nanuenTos, agenomuomarosnas — y 1 (1,4 %), arpo-
duuecku-cknepornyeckas — y 10 (13,9 %). HauGo.ee
YacTbIM  MOP(MOJTOTHYECKUM 3aKJIIOUCHUEM  SIBJISLIICS
nanmmomato3 bC [IITK, mpencrabasioniuiit  co6oii
runepTpoui0 BOPCUH CJAUBUCTON OOOJIOYKH B yCThE
COCOYKA, SIBJISIIONIYIOCST CJIEJICTBUEM XPOHUYECKOTO
pocmanenna — 22 (30,5 %) mamuenta. XpoHHYeCKHe
BOCHTAJINTEJNbHbIE U3MEHEHUS] PA3JUYHONW  CTENeHH
BBIPAKEHHOCTH BbistBaeHbl y 14 (19,4 %) mnarnuen-
toB. Cpean ApyTruX TUCTOJTOTUYECKUX 3aKIIOUEHUI
YCTAHOBJIEHBI TUIEPIIACTUYECKUIA TMOJNM, py6IoBas
TKaHb, BOCHAJUTEIbHbIE TPAHYJSAINKN, TyOyJspHas,
HaluIIsSIpHas U BOPCUHYATAST a/[EHOMBI.

Crepyitomum atarom mpu BbinosgHernn Y C 6biia
JleTasibHas yJIbTPA3BYKOBasl BU3yasM3allusi BCEX aHa-
TOMHYECKUX CTPYKTYP OTOH 06JacTu, MOATBEPIK/IA-
I0lasi  OTCYTCTBUE JPYTOM OOCTPYKTHBHOI TIaTOJIO-
ruun [I7K, tepmunanbnoro orpena OJKIL, JITK [18].
[Ipu srom IYC maer BO3MOXHOCTL He Tpuberatb
K BBITIOJTHEHUIO JIPYTUX BU3YaJTU3UPYIONIUX METO/IOB
nccaenoBanug (KT, MPT), uto mo3BoJseT n36eKaTh
HEOPABAAHHOTO  YCIOKHEHHUST aJrOPUTMa  JIHArHO-
ctukn. Tak, B PuMckux Kpurepusx (QyHKIHOHAID-
noit nmarosornn JKKT ogHuM m3 KpurepueB JAUarHo-
CTUKN (PYHKIIMOHAJIBLHOTO PaCCTPOiicTBA CHOUHKTEPA
Ot TaHKPEeaTHYeCKOTo THIA SIBJISIETCST «HEraTHBHAsI
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AYC», 4TO CBUAETENLCTBYET O BBICOKOH €ro [narto-
ctiaeckoit apdexTuBHOCTH [19].

[unarnoctnueckne xpurepuu crenoza bC JIITK
4eTKo He copmymupoBaHbl [5]. B ocnHoBe mudde-
PEHIMANbHON IUATHOCTUKM 3a60JIeBaHuil, KOTOpbIe
MoryT npuBectr K py6mnosomy crenozy BC JIITK (ma-
pananuasipable auBeptukyJbl, noaunst bC JIIK,
XOJIEJIOXOJMUTHA3, TAMMIATB), W (PyHKIIMOHAIBHBIX
HapymeHnuii chpunkrepa O JEKUT KOMILIEKCHBIH
MOJIXO/I, KOTOPBII JO/KEH BKIOYAThL B ceOsS KJINHU-
Yyeckue, Jab0paToOpHble U WHCTPYMEHTAJIbHBIE METO/IbI
o6crenoBanus nanuenTos [20]. OCHOBHBIM KpUTEpHEM
OOCTPYKIINN JKEJIHBIX MPOTOKOB Ha ypoHe BC /IITK
asasiercs pacmupenne OJKII. [Ipm sTom Bo3HUKaeT
BOIIPOC O BejuunHe morpanunyHoro guamerpa OJKII,
CBUJIETENBCTBYIONIETO O HAPYIIEHUW KETIe0TTOKA
[20]. Coobimaetcst, uto gaske HE3HAYUTETHHOE PACIIN-
penne OJKII Bce ke He SBsIETCST BAPHAHTOM HOPMBI,
a MOKeT ObITb CUMITOMOM 3a60JIeBaHHUS — CTEHO3a
BC [AIIK [7]. Ectpb m aabTepHATUBHBIE CYKAECHUS,
CBUJIETEJICTBYIONIIE O [UJIATAllud SKEJYHBIX IPOTO-
KOB BCJEACTBUE MUCHYHKIUU KeTYEBBIICTUTETbHOM
cUCTeMbl IIpU BOCHAJIEHUU M yTpare pe3epByapHOil
(pysknun sxeqaHorO MY3bIps [21]. AnaMeTp KemTTHOTO
IIPOTOKA 3aBHCUT OT BO3pacra, MHJEKCa MacChl TeJa,
npreMa JIEKAPCTBEHHBIX TMpPernapaToB W 3a00JeBaHWI
OpraHoB TMaHKpearoOWInapHoit 30ubI [22]. /Inaruos
MANWJIOCTEHO3a YCTAHABIMBAETCS «OT TPOTHBHOTO:
TOJIDKO TIOJIHAasl YBEPEHHOCTb B OTCYTCTBUHU JPYroil
ob6crpykrusHoil matonorun bC [AIIK nmemaer mpaso-
MOYHBIM [[MarHO30M IaIlIIJIOCTeHO03 [8].

BusyasnbnbiMu npusnaxamu crenosza bC [IIIK B uc-
cJeyeMoii TpyIie SBUJIICh: aHOMAJIbHOE YBeJnueHe
WM YMEHbBIIEHHE Pa3MepoB COCOUYKa, AedopMaius
IPOJIOJbHON CKJAJIKU, IIOJHOE OTCYTCTBHE WJIM Ma-
Jlask BBIPAYKEHHOCTD MPOJIOJBHON CKIAIKHI, OTCYTCTBHUE
4yeTKO BbIpaxkeHHoro ycrbsi BC ITIK, anuresnnanbrbie
paszpacranusi B o6actu ycTbsi. [Ipw mHCTpyMeHTaTh-
HOW TasJbHaIuu ¥ MPOOGHOI KAHIOISAIMH PA3JIUIHBIMU
MHCTPYMEHTAMU TPU3HAKAMH CTEHO3a CUUTAJIN: TIO-
BBIIIIEHHYIO IJIOTHOCTb COCOYKA M <«COCKaJIb3bIBaHHE»
MHCTPYMEHTOB, 3aTpPy/HEHWE KAHIOJSAIUH YCThsS, OT-
CyTCTBHE CBOOOJHON TOABMKHOCTU CTPYHbBI HAIMJLIO-
TOMa TPU KAHIOJAIMH YCTbS B CJAydae BBITIOJTHEHUN
JIyO/IEHOCKOIIUH.

WNudopMaTuBHBIE YIBTPA3BYKOBbIE KPUTEPUU CTEHO-
3a BC [IIIK otpaxens! B Tabuuie. [Ipn BbimosHeHnN
9HJIOCOHOTPAPUN TIOTYIEHBI CJEYIONTINE Pe3yIbTaThl.
Juamerp OJKII B uccsemyemoii rpyrie BapbUpPOBAJI
B mpenenax 13,2 + 4,2 mm. Xo1e10X0MNUTHA3 BBISBIEH
B 41 (18,9 %) ciyyae y nmaienTos, crpagaommx JKKB.
Ppixsible KOHKPEMEHTBI 1 GUIMAPHBINA CJIAK OOHAPY-
skeHbl emte y 34 (15,7 %) GOJIbHBIX; ¢ y4ETOM BCEX Jua-
THOCTHPOBAHHBIX THIIEPIXOTEHHBIX BKJIIOYEHWI 06IIero
JKETYHOTO IIPOTOKA, B TOM YHCJIE pa3Mepbl KOTOPBIX
cocTaBysam He Gosiee 2 MM, J0JS GOJBHBIX C HEOIHO-
POJHBIM COJEPKUMBIM SKETYHBIX IIPOTOKOB JIOCTUTAET
46,0 %. DTO TOATBEP)KIAETCST JAHHBIMU JINTEPATYPHI,
CBU/IETEJILCTBYIOIUMI O BBICOKOH YYBCTBUTEIBHOCTU
AYC B amarHocTHKe XOJeJIOoXO0JnTHasa [S], BBICOKOe

paspellieHre B OTJEIbHBIX CJIYYAsX M03BOJISIET BU3YAJIH-
3WPOBATh JAXKe OT/ENbHBIE KPUCTAJLIBI JKEJTYHBIX KIC-
Jor [23, 24]. Tunepruiactnyeckuii BApUaHT CTEHO3UPY-
fortero nammuTa ¢ yesmuenneM bC /[IIK B pa3mepax
soistBaeH B 20 (9,2 %) ciaydagx. [IpsMble SHIOCOHOTPaA-
(pryeckne Kputepum CKJIEPO3UPYIONIETO MATMIINTA —
CY’KEHHBIIl CerMeHT TEPMHHAJIBHOTO OT/ENa XOJIe[0Xa;
yrosmmennnsie credkn BC JIITK (noauepkayTtast ciaon-
CTOCTD ¢ MPeo6Ia[aHIeM THITEPIXOTEHHBIX CHTHATIOB) —
BoisBaennl y 41 (18,9 %) marmenra.

diactnyHoCTh TepMuHaabHoro otzaena OJKII ore-
HUBAJIU TI0 €r0 COKPAaTUTEJbHOW aKTWBHOCTH. B Jn-
TepaType 3TO sIBJIE€HHE OIMCAHO, KakK <«urpa chuH-
KTepHOro ammapatas [16] wuam  cokparuTesbHas
CIIOCOGHOCTb B 30HE 3aMBIKAION[INX TEPMUHATIbBHBIX
churrrepoB [25]. Ilpnm pubpo3HO-CKIECPOTHUECKOM
pollecce COKPATUTEIbHAs CIIOCOOHOCTb COXPAaHEHa,
HO 3HauuteabHO cHuwkeHa. [Ipu 9V C Busyanusupy-
eTCsl MHOTOKpDATHOE aKTUBHOE H3MEHEHNe [uaMeTpa
1 (opMBI TPOCBETA TEPMUHATIHHOTO OT/IENA XOJEI0Xa
Ha UHTEPECYIOIEM HCCJIe[0BATeNsT YPOBHE, MPH 9TOM
00BEKTOM CpaBHEHUS siBjsiach nepucraibTura /ITK.
Wamenenus auamerpa u popMbl IPOCBETA TEPMUHAJID-
HOTO OT/Jesla Hambosee 4eTKO BO3MOXKHO IPOCJEeIUTD
[IPU KCIOJb30BAHNN KOHBEKCHOTO JAaT4YMKA IIPU IIO-
MEePEYHOM CKAHWPOBAHWY B TOJOXKEHUH UCTATHLHOTO
KOHIIa 9X09H/10cKo1a Bo BTopoM otrese JITK wa ypos-
ne bC JIIK (puc. 2).

Pa6ory cunkrepHoro ammapara yAaaoch BHU3Ya-
JIM3UPOBATH Y OOJBIIMHCTBA TIAIMEHTOB WCCJELyeMOit
rpymmbl — 163 (75,1 %), a yBepeHHO KOHCTATHPOBATH
CHIDKEHUE WJIN OTCYTCTBUE COKPATUTENHHOH CIIOCOOHO-
CTH TEPMHUHAIBHOTO OT/ENIA XO0JIeZI0Xa HA YPOBHE CTEHO-
3UPOBAHHOTO cerMenTa — y 72 (44,2 %) GOJbHBIX.

[Ipu Bemosnenun IIICT ob6ien3BecTHbIMU aHa-
TOMIUYECKUMEI OPUEHTUPAMU, PETJAMEHTHPYIOMUMI
MPOTSIKEHHOCTh paspesa, sapisiores ¢gopma BC [IITK
7 pa3Mepbl MPOAOJbHON CKIAIKM, a TaKKe JIOKAIU-
3anus morepeyHoil ckiaaku [6, 16, 26]. Omnako
(opMupoBaHUEe TPOMOTHHON CKIAJKA MOKET OBITh
00yCJIOBJIEHO HE TOJbKO TEPMUHAIBHBIM OTIEIOM
OJKII, Ho n mumpatmuecknmu y3namu [6]. [Ipu atom
CJIe[lyeT Y4YHUTBIBATH, YTO BEPXHSS TPAHUIA TPOJOJIb-
HOI CKJIQJIKA He BCETJa MOKET SIBJATHCS HAJEeSKHBIM
AHATOMUYECKIM OPHEHTUPOM I OIpeJesleHus Ipo-
TSOKEHHOCTH TTAMMJIISIPHOTO CerMeHTa W [JIJTHE TaTTHI-
JIOTOMHUYECKOTO paspesa [27]. B cBsi3u ¢ Bbinieckasan-
HBIM yTOYHEHWE TPAHUI] ¥ MPOTSIKEHHOCTH CETMEHTOB
TEPMHUHAJIBHOTO OT/eNa OOIIEero >KeTYHOTO MPOTOKA
pU 9HJOCOHOTpaduM, a TaKyKe COMOCTABIEHUE WX
C 9H/IOCKOIUYECKIMU OPHEHTHPAMU UMeeT O6O0JIbIIoe
MPaKTUYeCKOe 3HAUYEHNUE [I7IT TOYHOH TOMMYeCKOH /na-
rHoctukn natosorun BC /IIIK, mporHosmpoBanHumn
MPOTSKEHHOCTH pa3pes3a MpH ManuIOTOMANA U OTIpe-
JleJIEHUN BAPMAHTOB MaJIOMHBA3UBHBIX BMEIIATETbCTB.
J1J1s1 TOUHOU TOTMYECKOW AMATHOCTHKN BasKHBI:

— BBITIOJIHEHHUE WCCJIE0BAHUS C HCIOJIb30BAHUEM
BHYTPUBEHHOI CeJlalni;

— JICIOJIb30BAHUE DXOIHIOCKONA C KOHBEKCHBIM
JATYNKOM,  TIO3BOJISIONIAM  MOJYYUTH  JETATbHYIO
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Pucynox 2. Otenka ssactuuHoctu tepMuHanbHoro otgena OJKII: Ha cepum HAOCOHOTPAMM BHU3YaTH3UPYeETCS
aMITyJISPHBII CErMEHT TePMUHAIBHOTO OT/e a Xoaen0xa (0603HaUeH CTPeJKaMi) ¢ MHOTOKPATHBIM U3MEHEHHEM [Iha-
MeTpa u (HopMbl TPOCBETA

Figure 2. Assessment of the elasticity of the terminal portion of the common bile duct: on a series of endosono-
grams, the ampullary segment of the terminal portion of the common bile duct (indicated by arrows) is visualized
with multiple changes in the diameter and shape of the lumen

A b

Pucynox 3. OueHka NpoTsSKEHHOCTH aMITy/JIAPHOTO CerMeHTa TepMUHAIbHOTO OT/ea OGLIEro JKeT4HOTo IPOTO-
Ka: A — mpojo/ibHblii ckan; b — monepeunsrii ckan (1 — crpeikaMu 0603Hau€Ha MPOTAKEHHOCTh aMIIyJISIPHOTO
CerMeHTa)

Figure 3. Assessment of the length of the ampullary segment of the terminal part of the common bile duct:
A — longitudinal scan; B — transverse scan (1 — arrows indicate the length of the ampullary segment)

84

COBMECTHYIO BU3yaJM3aI[UI0 CETMEHTOB TE€PMUHAJILHO-
ro orzgesia u Mbiaeugroro ciaosd AIIK B ogHoM ckane;

— KoMOMHMpOBaHue OAJIIOHHOW METOJMKHU 3HJI0CO-
Horpadgun n Meroauku 3anosuenus /JIITK xxujakocTbio;

— OIleHKA TIPOTSKEHHOCTH aMITyJISIPHOTO CETMEHTa
tepMuHanibHoro orjaena OJKII B mpo/10/ibHBIX U TOTIE-
PEYHBIX CKaHaX, Pe3yJbTaTbl KOTOPDLIX /TOJIKHDBI ObITh
conocraBuMbl (puc. 3).

[Tpn onpenenennn jgoxkanusaiun creHosa bC [AITK
OPUEHTUPOBAJIUCL HA TIpsIMble coHorpaduieckue

MPU3HAKHN, YPOBEHb PACITUPEHNUS KEJTUYHBIX TIPOTOKOB,
COKPATUTENbHYIO AKTUBHOCTb TEPMUHAJIBHOTO OT/le-
ga OJKII, BusyanbHble 5HIOCKONMYECKUE MPU3HAKM,
pe3yJbTaTbl MHCTPYMEHTAJIbHON «Iasblialiuuy. B 1o-
JaBasoneM GospnmHacTBe caydaeB y 133 (61,3 %)
MAIMEHTOB MMeJl MEeCTO JIOKAJbHBIH CTEHO3 B Ipejie-
JIaX aMITyJISIpPHOTO cerMeHTa, 1pu atoM ycrbe BC IITK
ocraBasioch cBoboaubM. OJKIT ipur aTO0M 6BLT pacim-
peH 1o mHTpaMmypasibHoro otzena. CoHorpaduieckn
U3MEHEHWH WHTpaMypaJbHOrO oTAena He ObLIo,
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Ta6auua. Nudopmarusubie kpurepuu crenoza bC /IIIK ¢ auarnoctuueckumu koadgduimenramu

YBEPEHHOCTHU
Table. Informative criteria for MDP stenosis with diagnostic confidence coefficients
Koadunuent
Ipusnak Onucanue npusHaKa YBEPEHHOCTH
Feature Description of the feature Confidence
coefficient
Pacmmpenie o6IIero sKeJIHOro MpoTOKa CBbIme 12 MM
X1 0,6
Expansion of the common bile duct over 12 mm
Pacmmpenme 06Iero KeaqHoro mpOTOKa 0 9 MM
X2 0,55
Expansion of the common bile duct over 9 mm
Busyanmsarust HUTEBU/HBIX CETMEHTOB TEPMUHAIBHOTO OT/EJA OOIIErO KETIHOTO
MIPOTOKA, CJEAYIOIMX 34 CYIPACTEHOTHYECKUM PACIIMPEHUEM s
X3 0,7
Visualization of threadlike segments of the terminal part of the common bile
duct following suprastenotic expansion
CermMeHTapHoOe yToJiieHne creHok amiryJsipaoro otgena bC [AITK
¢ hopMUPOBAHIEM TOAYEPKHYTON CIOUCTON CTPYKTYPBI CMEITAHHON 9XOT€HHOCTH
WU C TIPeo6IalaHieM THIIEPIXOTEHHbBIX CUTHAJIOB
X4 . . 0,75
Segmental thickening of the walls of the ampullary part of the MDP
with the formation of an accentuated layered structure of mixed echogenicity
or with the predominance of hyperechoic signals
CHIKEHNEe 9TaCTUYHOCTH TEPMUHAIBHOTO OT/AEa OOIIEro KEJTIHOr0 TPOTOKA
X5 0,65
Decreased elasticity of the terminal part of the common bile duct
[LraBHBI KOHTYP CY:KEHHsI IPOTOKA K 30HE CTEHO3a
X6 0,45
Smooth contour of the narrowing of the duct to the stenosis zone
[Tarosnornueckoe ymenbienue pasmepo bC JAIIK ¢ pazinyHbiMu BapuaHTaMu
nedopMalm mpo0IbHON CKIaAKK
X7 0,45
Pathological reduction in the size of the MDP with various variants
of deformation of the longitudinal fold
OpnHopoHblii TunosxoreHHblit yBeauyentubliit bC JAIIK, padmepbsl koToporo
He TpeBbImaiT 1 cM
X8 0,35
Homogeneous hypoechoic enlarged MDP, the dimensions of which do not
exceed 1 cm
Hammune 6mimapHOTO Caajpka
X9 0,30
Presence of biliary sludge
[MosmmoBuaHBIE 06PA30BaHNSA B 06JACTH YCThsI
X10 0,35
Polypoid formations in the mouth area
[Mamunaut 6e3 uamenenus: pasmepo bC /ITTK
X11 0,25
Papillitis without changing the size of MDP

IIpumeuanue: BC [I[IIK — Goubinoil cocouex JABEHAANATUIIEPCTHON KUIITKH.

Note: MDP — major duodenal papilla.

COKpATUTEbHAS AKTUBHOCTH WHTPAMYPAJbHOTO OT/e-
Jia Obuta coxpanena. JIOKAJIbHBIA aMITyJISIPHBINA CTEHO3,
pacripoctpanstoruiicst ot ycrbst bC AIIK, mven mecto
y 20 (9,2 %) maumeHTOB. YCTbe IPU STOM KAHIOJIHUPO-
BaThb He yjaaBajoch, a y 12 GosbHBIX OHO He qudde-
peHIpoBaioch. [IpOTSKeHHDIT aMITyJIIpHBIN  CTEHO3
C PacIpoCTpaHeHHeM [0 WHTPaMypaJbHOTO OT/eNa
koHctatuposan y 18 (8,3 %). Ilpu sTOM, IIOMUMO BH-
3yaM3alnyl MPSIMBIX IMPH3HAKOB CTEHO3a, OTMEYaIoCch
CHIKEHHE WM OTCYTCTBUE COKPATHMOCTH B 06JIACTH MH-
tpamypasbHoro otaesa OJKII. Crenos BC [IIIK ¢ pac-
HPOCTPAHEHNEM CTPUKTYPbI Ha MHTPANAHKPeATU4eCKuii

oraen soisiBaen y 21 (9,7 %) 6oabroro. OCHOBHBIM €ro
npu3HakoM Oblta BuauMas npu JYC KOHYCOBUIHOTO
BUJIA CTPUKTYpa C CyNPACTEHOTUYECKIM PaCITHPEHUEM.
¥ 25 (11,5 %) GoabHBIX YOEAUTENBHO ONPEAEIUTD JIO-
KaJIM3aluio ¥ MPOTSKEHHOCTh HE TPEICTABISIOCh BO3-
MOJKHBIM, B OCHOBHOM mu3-3a Masibix pasmepoB bC JIITK
U TIPOIOJIBHON CKJIQJIKU, BBIPAYKEHHON TEePUCTATIBTUKH,
HEUETKON BU3yaIU3allui MaNWIISPHON 30HBI U3-32 OT-
eunbix n3Menenuit creaku JAIIK m ap.

Anamms npusHakoB crenoza BC J[IITK mnokasau,
YTO OHU XapaKTePHU3YIOTCS Pa3HOPOJHBIM ONUCAHU-
eM. Hazgexxuplil nuarHo3 ycTaHaBJIUBAaEeTCS TOJDBKO
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[0 COBOKYITHOCTH HPU3HAKOB, [JIsI KaXKIOTO U3 KOTO-
PBIX B OTJEJBbHOCTH HEBO3MOXKHO YCTAaHOBUTH JOCTO-
BEPHBIX CBs3€il ¢ MANMIIOCTEHO30M. B cooTBeTCTBUM
¢ pekomernpamusaMu [28—30] mig mosyueHuss AmarxHo-
CTUYECKOTO PEIaIoNIero MpaBujia 1e1ecoo6pasHo Hc-
MOJIb30BATh METOMOJIOTUIO CUHTe3a TUOPUHBIX HEYeT-
kux pematonmx npasui (MCTHPII), B coorBeTcTBUM
€ KOTOPOI ISt IOJy4YeHHON CTPYKTYPBI JaHHBIX 6a30-
BbIM 9JIEMEHTOM [MArHOCTHYECKUX MOJENell SIBJISIOT-
¢ K0 OUINEHTHI YBEPEHHOCTH B JMATHO3E «CTEHO3
BC AIIK», mosyueHHblE METOJOM 3KCIEPTHOTO Olle-
HUBAHUS IS KaKJI0TO WH(POPMATHBHOTO TPU3HAKA.
B Tabnuie npuseseHbl MHGOPMATUBHBIE IIPU3HAKK
C COOTBETCTBYIOMNMHI K03 PUINEHTAMI YBEPEHHOCTH,
nostydeHHbiMu ¢ ucnoJsb3zoBanneM MCIHPII npu pa-
60Te aKcIepToB o MeToay /lembdm.

[pambie npusHaku crenosa bC JIIK (X3, X4)
MOKA3aHbl HA PUCYHKAX 4 U J.

C y4eroM HeO6XOAMMOCTHU IPeJBAPUTENBHOIO HUC-
KJTIOYEHUS psa JAMArHO30B W CBOICTB BBIGPAHHBIX
nHGOPMATUBHBIX TIPU3HAKOB TIOJyYEHO HEUETKOe IIPOo-
JYKIIMOHHOE JMATHOCTHYECKOE TTPABIIIO:

ECJIN [HEQ1 WJIM HEQ2 WJH, .., WJIN
HEOn] TO {SGi + 1) = SG) + KUG + 1) [1 — S}
NHAYE (S = 0),

rae Q1, Q2, .., On — wuckJOYaeMble AUATHO3BI;
S(i) — ysepennocts B crenoze BC [IIIK Ha i-Tom
mare pacueros; KU(i+1) — xoaddunment ysepeHto-
CTU B MCKOMOM [HMarHo3e [Jisi WH(POPMATUBHOTO IPU-
smaka ¢ HomepoM (i+1); S(1) = KU(1).

K wuckiiouaeMpIM AMAarHo3aM OTHOCHUTCSI MATOJIO-
TUS TIEPUAMITYJISIPHON  JIOKAJTM3AINH, BbI3BIBAIOIIAS
o6erpykimio OKIL: Q1 — omyxoam ToJpKeny104-
HOIT kene3pl; Q2 — ovaroBbie (hOPMBI XPOHIMUYECKOTO
nankpeatuta; Q3 — omyxomu OKIL; Q4 — mno6po-
kavectBeHHble cTpukTypbl OJKIL; Q5 — »skcrpaxo-
JiejioxeasbHasg OOCTPYKTUBHas marosorust (omyXosm
3a0PIOMNHHON JIOKAMN3aluN, JUMQOY3JIbl, KUCTBI
u ap.); Q6 — onyxomu BC JIIK; Q7 — napananmi-
agpHbiii guBepTukya; Q8 — omyxomm AIIK; Q9 —
nedopmarust [IIIK (a3BeHHast, mocJeonepannoHHas
u ap.).

[Ipu MareMaTH4ecKOM MOJIEJTIPOBAHUT
JUIST TIOJIyYEHHBIX YACTHBIX KO (PUITMEHTOB yBepeH-
HOCTHU TIPU MaKCUMAJIbHBIX UX 3HAYEHUSIX YBEPEHHOCTD
B TIPAaBWJIbHOI KJacCH(UKAIME TIO KJIACCY <«CTEHO3
BC [IIK» npesbimaer Besnuuny 0,99, a pag Hawm-
6oJiee 4acToO BCTPEYAIONNXCS 3HAUeHWT MHMOPMATHB-
HbIX npusHakoB — 0,92.

[To mHambosee yacTo BCTPEYAIOIIUMCS 3HAYEHUSM
nHGOPMATUBHBIX IPU3HAKOB YBEPEHHOCTb B MPABUJIb-
HOWl KJaccuukaym 1o kiaaccy «creno3 bC [IITK»
npesbimaer 0,90. /[anHyio BeIWYUHY CUUTATH MTOPO-
TOM cpaGaThIBaHUS pelnaroniero mpasuia. Beem marm-
€HTaM, BOIIEJIINM B IPYIIY C JOCTOBEPHBIMU KpUTe-
pusimu crenosza BC [IIIK u moporom cpabaTbiBanus
pemtatotiero npasusia csbiiie 0,90, onpenenenbr 10-
Ka3aHWs K MAJTOWHBA3UBHOMY JIEYEHUIO.

TpancnanusisipHble  BMENIATETbCTBA BbITOJHEHbI
y 134 (61,7 %) mammentoB co crenosom BC /[IIIK.

Pucynox 4. HurteBuJHblil cerMeHT TepMHHAJILHOTO OT-
Jiesia O0IIero KeJIYHOro IIPOTOKa, CJAeAyonmil 3a cynpa-
creHotuyeckuM paciuupenueM (npusnak X3): 1 — Hute-
BUJHBIN cerMeHt, 2 — CYIPaCcTeHOTUYECKOE PACIIUPEHUEe
xoJse10xa

Figure 4. Threadlike segment of the terminal part
of the common bile duct, following the suprastenotic
dilatation (X3): 1 — threadlike segment, 2 — supraste-
notic dilatation of the common bile duct

Pucynox 5. CerMmentrapHoe yTOJIIEHHE CTEHOK aMITy-
asgpuoro otaena BC JIIK ¢ dopmupoBanneM moguepk-
HYTOW CJIOMCTON CTPYKTYPbI CMENIaHHOH 3XOTeHHOCTH
wi ¢ npeobiaalaHieM THIIEPIXOreHHbIX curHanos (pu-
sHak X4): 1 — BC JIIIK, 2 — wbimeunsiii caoit JITK,
3 — mpocser [ITK

Figure 5. Segmental thickening of the walls of the am-
pullary portion of the major duodenal papilla with the
formation of an accentuated layered structure of mixed
echogenicity or with a predominance of hyperechoic sig-
nals (X4): 7 — major duodenal papilla, 2 — muscular
layer of the duodenum, 3 — duodenal lumen
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[TonTBep:kaeHEM KOPPEKTHOCTH JAMATHOCTUKH CTe-
Ho3a bC [IIIK cumranm pe3ymbTaTbl peTpoTrpagHOil
n anrerpagnoin xosanruorpadpuu, IIICT, uncTpy-
MEHTAJbHON PEBU3NN KETIHBIX TPOTOKOB, MOPHOJIO-
TMYECKOTO WUCCJIe0BaHUsI GUOIICHITHOTO MaTepuasa.
OCHOBHBIM YJbTPAa3BYKOBBIM TPU3HAKOM YCHEITHO-
ro paspelieHus CTeHO3a CYUTATH yMeHbIIeHHe Jia-
merpa OJKII He meHee ueM Ha 20—30 % mpu KOH-
TPOJIBHOM HCCJIEJIOBAHUM HAYMHAs C TPETHUX CYTOK
mocJjie BMenaTebcTBa. [IpUHIIUNHATHHBIX MTPOTHBO-
peunii 1 pacxosxxjennii ganubiXx DY C U pe3yJsbTaToB
MaJIOWHBA3UBHOTO JiedueHNs He ObL10. OCIoKHEHUS
orMeueHbl y 6 (4,4 %) GONBHBIX, YTO COMOCTABUMO
C KOJMYECTBOM OCJOKHEHUH TIpHU TPaHCIAULISIP-
HBIX BMEIIATESbCTBAX, BBIIOJHEHHBIX y TIAIMEHTOB
6e3 crenoza BC /[IIIK. B ogHoM ciydae KoHcTa-
TupoBaHa perpoayonenanbuas nepdopanus [AIK,
B [IBYX CJy4YasixX — KPOBOTEUYEHWE M3 MANUIIOTOM-
HOIl paHbl, moTpe6GoOBaBIlee MPUMEHEHUs ITOBTOP-
HOTO 3HJIOCKOMHUYECKOTO TeMOCTa3a, B TPeX CJIy-
yasgX — OCTPBI NMaHKPEATUT Pa3JUYHON CTENeHU
TSXKECTH.

YV 39 (72,2 %) naumeHtoB U3 54 Ha6JIOLAEMbIX
B T€YEeHUE OT OJHOTO TOJia JIO TPeX JeT TOCJe MaIn-
JIOTOMHU OTMEYaTl IPAKTHYECKU IOJHbI perpecc
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Diagnosis of Non-Tumor Stenosing Lesions
of the Major Duodenal Papilla Using
Endoscopic Ultrasonography

Vladimir A. Belozerov'*, Oleg I. Okhotnikov!?, Nikolay A. Korenevskiy?,
Vladimir A. Prokopov!, Sergey N. Grigoriev!, Sergey M. Shevyakin'

" Kursk Regional Multidisciplinary Clinical Hospital, Kursk, Russian Federation
2 Kursk State Medical University, Kursk, Russian Federation
3 Southwest State University, Kursk, Russian Federation

Aim: to evaluate the possibilities of endoscopic ultrasonography in the diagnosis of benign stenosis of the major du-
odenal papilla and improve its results, including by identifying and objectifying the criteria of the disease.

Materials and methods. The results of the examination and treatment of 2146 patients treated at the Kursk Re-
gional Multidisciplinary Clinical Hospital in the period from 2015 to 2022, who underwent transpapillary interventions
and/or endoscopic ultrasonography on the basis of the endoscopy department, are presented. A therapeutic and
diagnostic algorithm for the management of patients with dilation of the common bile duct has been introduced into
clinical practice, based on the developed criteria for stenosis of the major duodenal papilla (MDP), for which endo-
scopic ultrasonography was used in combination with the methodology of synthesis of hybrid fuzzy decision rules.
The algorithm was implemented in a group of patients, which included 217 people.

Results. Using the developed endosonographic criteria for MDP stenosis and the methodology for the synthesis
of fuzzy decision rules, a production decision rule for the diagnosis of MDP stenosis was determined with a deci-
sion made according to a threshold set by experts at the level of 0.9. Guided by the selected information sources,
134 (61.7 %) patients with dilated common bile duct were diagnosed with MDP stenosis, requiring minimally invasive
treatment aimed at relief of biliary hypertension and indications for endoscopic papillosphincterotomy were deter-
mined. In 83 cases of MDP stenosis, it was decided to abandon transpapillary interventions with subsequent follow-up
of patients. Minimally invasive treatment using retrograde and antegrade techniques was performed in 134 patients.
Complications were noted in 6 (4.4 %) patients, which is comparable to the number of complications with transpap-
illary interventions performed in patients without MDP stenosis. When monitoring 54 patients for one to three years,
85.2 % of patients showed regression of clinical, laboratory and instrumental symptoms of biliary hypertension.
Conclusions. The combination of endoscopic ultrasonography with fuzzy logic technologies based on hybrid artifi-
cial intelligence made it possible to objectify the diagnosis of MDP stenosis and optimize indications for transpapil-
lary interventions.

Keywords: endoscopic ultrasonography, fuzzy decision rules, stenosis of the major duodenal papilla, endoscopic
papillosphincterotomy
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AunarHocTuka HeonyxoJsieBbiX CTEHO3UPYIOLLNX NOPaXKEeHUN
60bLUOro COCOYKa ABeHaALuaTUNEepPCTHOM KMLLUKU C NPUMEHEHNEM
3HA0CKONMYEeCKOon ynbTpacoHorpadpum

B.A. Benosepos'*, O.N. OxoTHukoB"?, H.A. KopeHesckuin®, B.A. Mpokonos', C.H. MNpuropbes', C.M. LLeBakuH'

" KOBY3 «Kypckasi obnactHast MHOronpoguibHas KinmHundeckasi 6osbHuya» Komuteta 3apaBooxpaHeHuns Kypckori obnactu,
Kypck, Poccuiickas denepauus

2 ®drb0Y BO «Kypckuii rocyaapCTBeHHbI MeaNLIMHCKUE yHuBepcuteTs, Kypck, Poccurickas ®enepaums

3 @rb0Y BO «lOro-3anaaHbivi rocyaapcTBeHHbIV yHuBepcuteT», Kypck, Poccurickas denepaims

Llenb: OLEHNTb BO3MOXHOCTW 3HOOCKOMNNYECKON YiibTpacoHorpadum B AuarHocTrke 0o6pokayecTBEHHOrO CTEHO-
3a 60/bLLOro coco4ka ABeHaALATUNEPCTHOM KULLKWU 1 YIYyYLIUTbL ee pedyJsibTaTbl, B TOM YMCIE 3a CHET onpeneneHns
1 00bEKTMBM3AUNN KPpUTEPUEB 3ab00NEeBaHUS.
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Martepuanbl 1 meToabl. [TpeacraBneHbl pe3ynbTatbl 06cnenoBaHNs U nedeHns 2146 naunmeHToB, NIeYMBLLUNXCS
B Kypckori 06nacTHON MHOronpo®uiibHOM KMHUYeckoin 6onbHunue B nepuog, ¢ 2015 no 2022 r., kotopbiM Ha 6a3e
OTAENEHNS 3HAOCKOMUN BbIMOJIHEHBI TPAHCMANUIISAPHLIE BMELLATENbCTBA U/UN 3HAOCKOMNUYECKas YbTPaCOHO-
rpadus. B KNMHMYECKYIO NPAKTUKY BHEAPEH NIEYEOHO-AMArHOCTUYECKUNIA anropuTM BEAEHNS MALMEHTOB C pacLum-
peHneM 06LLEro XENYHOro NPoToka, OCHOBOW KOTOPOro SIBUANCHL pa3paboTaHHble KpUTEPUM CTEHO3a BOSbLIOro
coco4ka gseHaauatunepctHon kuwkm (BC AK), ona onpeneneHmns KOTopbiX UCMNOJib30Banachk 9HAOCKONMYECKast
ynbTpacoHorpadus B COYETaHUN C METOLAONOMMEN CUHTE3A MMOPUAHBLIX HEYETKUX PeLLaloLmMX Npasus. Anroputm
peann3oBaH B rpynne nauMeHToB, KoTopas Bktoyana 217 4enoBex.

PesynbraTthl uccnepoBanua. Vicnonb3ys paspaboTaHHble aHAOCOHOrpaduyeckne kputepumn creHo3a bC ANMK
1 METOLOJIOTMIO CMHTE3A HEYETKMX PELLAIOLLMX MPaBWJI, aBTOPbI ONPenENIM NPOAYKLUNOHHOE peLlatoLLee npaBu-
110 ons guarHoctukmn cteHoda BC ANNK ¢ npuHaTMemM peleHns no 3agaHHOMy SKcnepTamu nopory Ha yposHe 0,9.
Y 134 (61,7 %) nauMeHTOB C pacLuMpeHnem 06LLLErO XENYHOro NpPoToka AnarHoctuposanu cteHo3 BC ANK, Tpeby-
IOLLMI MaNIOMHBA3UBHOIO NIEYEHNS, HANPABJIEHHOIO Ha KYNMpOBaHWe BUAnapHo rmnepTeH3nn, 1 6bIIn onpeaene-
Hbl MOKa3aHUs K 9HA0CKoNuYeckon nanunnocouHkTepotomumn. B 83 cnyyasax cteHosa BC ANK npuHATO pelueHne
0TKa3aTbCs OT TPaHCNanWISPHbIX BMELLATENLCTB C MOCNEAYOLWLMM HabnoaeHNEM NauMeHToB. ManonHBa3BHOE
Jie4eHue ¢ UCMNob30BaHMEM pPeTporpagHbIX U aHTerpaaHbix MeToank 6bino nposeaeHo 134 nauyeHtam. OcnoxHe-
HUS OTMeYeHbI Y 6 (4,4 %) 60JIbHBIX, HTO COMOCTAaBUMO C KOJIMYECTBOM OCNTIOXHEHWNIA NPUY TPAHCNANUANSPHbIX BME-
LiaTenbCTBax, BbIMOJIHEHHbIX Yy MaumeHToB 6e3 cteHo3a BC AK. MNpu HabnoaeHnn 3a 54 naupeHTamm B TedeHne
OT OOHOro roga Ao Tpex neT y 85,2 % naunmeHToB OTMEeYascs PErPECC KINHNKO-1abopaTopHbIX U MHCTPYMEHTas b-
HbIX CUMMTOMOB >XENYHOW rMNEPTEH3NN.

BbiBogbl. CoyeTaHne 3HOOCKOMUYECKOM ynbTpacoHorpadum C TEXHONOrUSAMU HEYETKOW JIOTMKW, OCHOBAHHOM
Ha rM6pPUAHOM NCKYCCTBEHHOM WHTENEKTE, MO3BOINIO OOBEKTMBN3MPOBATL AnarHocTuky cteHo3a bC ANK v on-
TUMU3MPOBAThb Noka3aHus K TpPaHCNANUANSPHbIM BMELLATENbCTBAM.

KnioueBbie cnoBa: 9HA0CKOMNMYECcKas ynbTpacoHorpadus, HEYETKME peLLAIoLLME NpaBuia, CTEHO3 BOMbLLOIO Co-
CcoYKa ABEHaALLATUNEPCTHOM KULLKK, 9HAO0CKONUYEeckas nanniiocOuUHKTEPOTOMNS

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ans umtupoBaHua: benosepos B.A., OxotHukoB O.U., KopeHescknii H.A., Mpokonos B.A., Npuropees C.H., LUlessknH C.M. dna-
FHOCTMKA HEOMYXONEBbIX CTEHO3UPYIOLLIMX MOPAXEHNN BOMBLLONO COCoYka ABEHAALATUMNEPCTHOM KULLKN C MPUMEHEHNEM SHAO-
CKOMNYECKOoM ynbTpacoHorpadum. POCCUNCKUIA XypHan racTpoOSHTEPONOrnK, renatonornu, kononpokrtonorun. 2024;34(3):78—
89. https://doi.org/10.22416/1382-4376-2024-34-3-78-89

Introduction

Obstruction of the extrahepatic bile ducts, ma-
jor duodenal papilla (MDP) is often accompanied
by biliary and pancreatic hypertension and is com-
plicated by mechanical jaundice, cholangitis, acute
pancreatitis. The most common etiology of obstruc-
tion is choledocholithiasis, after which, among the
benign causes leading to impaired patency of the
biliary ducts, the second place is occupied by MDP
stenosis [1, 2]. In patients with pathology of the
pancreatobiliary zone, the frequency of non-tumor
stenoses of MDP reaches 40 % [2—6]. To date, no
standardized approach to the diagnosis of MDP ste-
nosis has been developed in clinical practice, there
is no single diagnostic algorithm and informative
diagnostic criteria [7]. Diagnosis is mainly based
on the identification of secondary signs that are a
consequence of the pathological process, and the ap-
plied research methods are able to effectively iden-
tify the fact of obstruction, its level, and extent.
The main difficulty lies in determining the nature
of the pathological process, which is of fundamental
importance in choosing surgical tactics. Endoscopic
topical diagnosis, assessment of the severity of ste-
nosis and its extent is difficult, which explains the
difficulty in determining indications for endoscopic

papillosphincterotomy (EPST). The detection of
stenosing papillitis is complicated by the wide-
spread inflammatory changes in the MDP, which
are detected in most patients suffering from gall-
stone disease and pancreatitis. The true stenosis of
MDP is masked by the symptoms of these diseases,
which further complicates diagnosis.
Conventional diagnostic tools for periampular
obstruction include ultrasound, duodenoscopy,
computed tomography (CT), and magnetic res-
onance imaging (MRI). However, the extreme-
ly small size of the anatomical structures under
study, often the absence or minimum amount of
fluid in their lumen, and the air in the duodenum
create significant difficulties for radiation diag-
nostic methods. In this regard, the differentiation
of benign stenosis of MDP is often a difficult task
[2, 3, 5, 8 9]. Among modern methods of ra-
diation diagnostics, endoscopic ultrasonography
(EUS) occupies a special place, which allows you
to directly visualize the papillary zone of the du-
odenum and assess in detail not only the condi-
tion of the terminal part of the common bile duct
(CBD) and MDP, but also the entire periampular
region. According to various studies, the accuracy
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of endosonography in the diagnosis of MDP dis-
eases is 40—96 % [10, 11].

Thus, the lack of clearly formulated criteria for
MDP stenosis and a unified strategy for its diagnosis
using EUS determines the relevance of the study.

Aim: to evaluate the possibilities of endoscopic
ultrasonography in the diagnosis of benign steno-
sis of the major duodenal papilla and improve its
results, including by identifying and objectifying
the criteria of the disease.

Materials and methods

The work is based on the results of examina-
tion and treatment of 2146 patients hospitalized in
the departments of general surgery, purulent sur-
gery and gastroenterology of the Kursk Regional
Multidisciplinary Clinical Hospital in the period
from 2015 to 2022. The criterion for inclusion in
the study was the fact that EUS and transpap-
illary interventions for biliary and/or pancreatic
hypertension were performed. The exclusion cri-
teria were diagnosed focal pathology of the pan-
creas, tumors of the pancreas, tumors of the MDP
and duodenum. Based on clinical, laboratory and
instrumental examination data of the general cohort
of patients, the signs of MDP stenosis and the di-
agnostic capabilities of EUS were studied. Based on
the results of observations, a therapeutic and diag-
nostic algorithm has been introduced into clinical
practice, based on the developed criteria for stenosis
of MDP. From the number of patients hospitalized
in 2018—2022, a group of patients with stenosis of
MDP of non-tumor etiology, including 217 people,
was identified. The age of the patients ranged from
34 to 72 years, the average age was 64 + 5.4 years.
The majority of patients were women — 353.1 %,
men made 44.8 %. Among this group of patients,
155 (71.4 %) people suffered from gallstone disease,
62 (27.7 %) of whom had previously had cholecys-
tectomy at various times, 62 (28.6 %) patients did
not have gallstone disease.

After a complex of clinical and laboratory stud-
ies with detailed anamnestic data, the method of
examination of the first level, due to accessibility,
non-invasiveness, and informativeness, was transcu-
taneous US. The sequence and set of therapeutic and
diagnostic manipulations in patients with suspect-
ed MDP stenosis varied depending on the results of
previously performed diagnostic studies, as well as
rationally combining diagnostic and therapeutic ma-
nipulations into one stage, in particular, EUS and
therapeutic transpapillary interventions. In patients
with biliary hypertension and the absence of a visi-
ble cause of obstruction, according to US data, en-
dosonography as a clarifying method was performed
already at the initial stage of the diagnostic search,

which allowed avoiding less informative methods
of radiation diagnosis, as well as diagnostic endo-
scopic retrograde pancreatocholangiography. EUS is
regarded as a second-line examination method af-
ter transcutaneous US for the diagnosis of gallstone
disease, unexplained pain syndrome in the right
hypochondrium and acute pancreatitis of unknown
etiology [12].

Endoscopic examinations, including transpapil-
lary interventions, were performed on the basis of
the endoscopy department with the Evis Exera II
video information system (Olympus, Japan), the
TJF-150 video duodenoscope and a set of endo-
scopic instruments from Olympus and Medi-Globe
(Germany). All transpapillary interventions were
performed in the X-ray operating room using a
mobile X-ray digital device with a C-shaped arc
GE OEC Brivo 785 (General Electric Healthcare,
USA). The EUS is performed with an EU-ME1
ultrasound processor (Olympus, Japan), endoso-
nography — with ultrasonic video gastroscopes
GF UM160 with a radial sensor and GF UC140P—
ALS5 with a convex sensor (Olympus, Japan). The
technique of endosonography corresponded to the
generally accepted endosonography of the pancre-
atobiliary zone.

Endosonography included the following stag-
es: visual examination of the MDP and parapap-
illary zone, instrumental palpation of the MDP,
detailed echo scanning of the organs of the hepa-
topancreatoduodenal zone with an emphasis on
the periampular region to exclude pathology of
adjacent organs, echo scanning of segments of the
terminal CBD. When determining indications for
duodenoscopy and transpapillary interventions ac-
cording to EUS data, the latter were performed
immediately, within the current study, combining
diagnostic manipulations with therapeutic ones.
At the same time, it became possible to use vari-
ous tools and conduct a trial cannulation of the
papilla mouth, obtaining additional information
about the nature of the pathological process of the
papilla to determine indications for EPST.

The main tasks of visual examination of the
papillary region of the duodenum included assess-
ment of the shape of the duodenum, the condition
of its mucous membrane, localization of MDP, its
size, shape, relief of the mucosa, assessment of the
condition of the mouth, the presence of neoplasms,
morphological verification of detected changes,
instrumental palpation of the papilla, identifi-
cation of concomitant pathology of the papillary
zone. Echo scanning with visual inspection and
the possibility of collecting material for morpho-
logical examination is one of the decisive advan-
tages of EUS. It was considered possible to in-
spect the MDP and the parapapillary zone with an
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echoendoscope without first performing duodenos-
copy. In the vast majority of cases (in 192 (88.5 %)
patients), the anatomical structures of the papillary
region were examined in detail. In other cases, the
examination of the papillary zone was carried out
with devices with lateral optics, including within
the same stage, replacing the echoendoscope with a
duodenoscope. The examination was performed both
as standard on the “short loop” of the endoscope
and on the “long loop” for inflammatory changes in
the duodenum with a sharp thickening and swelling
of the folds of the mucous membrane in 7 patients,
with a low location of MDP — in 6 patients, de-
formity of the duodenum — in 5 cases, very small
papilla — in 4 cases, parapapillary diverticulum of
large sizes — in 3 patients.

When echo-scanning the MDP area, attention
was focused on the size of the papilla and lon-
gitudinal fold, segments of the terminal CBD,
the structure of the duodenal wall, echogenici-
ty of MDP tissues were visualized in detail, the
state of the main pancreatic and extrahepatic bile
ducts, the state of pancreas and regional lymph
nodes were ascertained. In all cases, a complete
examination of the pancreatobiliary zone was per-
formed from all standard positions of the echoen-
doscope. The periampular area was examined from
the bulb of the duodenum and the second part of
the duodenum, often with repeated insertion and
removal of an echoendoscope, while keeping the
sonographic visualization of CBD and MDP in
the field of view, repeatedly changing the scan-
ning planes between the transverse and longitu-
dinal visualization of these structures. Particular
attention was paid to the nature of duct expansion
and the detail of the stenosis zone itself relative
to the muscular layer of the duodenal wall, with
an assessment of its level, extent, nature of nar-
rowing, the structure of the walls of the terminal
CBD in the narrowing zone, and the contents of
the bile ducts. To improve the sonographic visu-
alization of the stenosis zone, the contact of the
ultrasonic sensor with the wall of the duodenum
and MDP was provided by the introduction of
liquid into the intestinal lumen, replacing the
balloon technique, which was especially effective
for visualizing small anatomical structures of the
papillary region. In the presence of choledocheal
drains, they were used to fill the bile ducts with
fluid. All this made it possible to improve the
visualization of the papilla area in a physiological
state, without compression with a balloon.

Results

In all 217 patients, the papillary zone was ex-
amined in detail and MDP and longitudinal fold

were visualized. Upon visual examination, no
papilla changes were detected in 112 (51.6 %) pa-
tients. MDP was defined as an oval flattened or
cone-shaped elevation near the longitudinal and
covering transverse fold on the posteromedial wall
of the second part of the duodenum. When de-
scribing the MDP form, we used a classification
that, from our point of view, is the most practical
in terms of the technical features of performing
transpapillary interventions. Hemispherical (most
common), flattened, cone-shaped and dot-shaped
MDP were distinguished [7, 9]. Although there is
a much greater variety of forms in the literature:
up to eight or more when describing the papilla
[8, 13, 14].

According to our data, the flat and cone-shaped
forms of MDP prevailed — 77 (35.5 %) and 68
(31.3 %) patients, respectively. The hemispheri-
cal shape accounted for 60 (27.6 %) patients. The
remaining 12 patients had a dot-shaped form of
MDP. These indicators differ from the average
prevalence of MDP forms in the population, which
is logical for the pathology under study. The av-
erage length of the longitudinal fold according to
visual inspection was 8.1 + 4.2 mm.

There is no uniform terminology of surgical
anatomy of the terminal department of CBD in
the literature [15]. Based on endosonographic, ra-
diological, and endoscopic data obtained from the
examination of patients in the study group, in or-
der to implement the concept of a differentiated
approach to the construction of a therapeutic and
diagnostic algorithm for MDP stenosis and a clear
definition of indications for minimally invasive
intervention, as well as to determine the nature
of the intervention, it was considered rational to
divide the terminal CBD department into the fol-
lowing segments: ampullary (intraampular, papil-
lary) — the segment corresponding to the section
of the bile duct from the mouth of the MDP to the
muscular layer of the wall of the duodenum; intra-
mural segment, corresponding to the part of CBD
at its junction with the muscular layer of the du-
odenal wall; intrapancreatic segment — a section
of CBD before perforation of the duodenal wall,
adjacent or partially covered by pancreas tissue,
depending on anatomical features. The segmental
structure of the terminal department of CBD is
shown in Figure 1.

This approach is rational for the interpretation
of EUS data, which allows you to visualize the de-
scribed segments in detail within their boundaries,
focusing on the hypoechoic muscular layer of the
duodenal wall, and, accordingly, determine the
location and extent of pathological changes. The
described classification does not contradict the lit-
erature data [16]. This division is also reflected
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Figure 1. Segmental structure of the terminal part of the common bile duct: A — a scheme; B — endosonogram
(1 — ampullary section, 2 — intramural section, 3 — intrapancreatic section)

Pucynox 1. Cermenraproe crpoerne tepmunanbaoro oraena OKII: A — cxema; B — sugoconorpamma (1 — am-
HyJAAPHBII oTen, 2 — MHTpaMypabHblii oTAea, 3 — HHTpanaHKpeaTudecKuii oraen)

in the methodological recommendations on endo-
scopic sphincterotomy developed by the Japanese
Society of Gastroenterological Endoscopy (JGES),
where the phrase “bile duct at the major papilla”
is used, the correct translation of which means
the intrapapillary part of the bile duct, i.e. the
intraampular part is isolated from the intramu-
ral part. However, there is another point of view,
which consists in the absence of sufficient grounds
for revising the generally accepted classification
of anatomical fragments of CBD. The authors
adhere to the generally accepted classification,
which provides for the allocation of supra-, retro-
duodenal, intrapancreatic and intramural depart-
ments of the choledochus without accentualization
to the ampullary segment [6, 17]. Although the
same authors describe the terminal section with
the identification of not only the intramural sec-
tion (duodenal part), but also, in fact, the MDP
[6, 15], which suggests the presence of a section
of the intraampullary duct in it.

Visually pathological changes in MDP were
detected in 105 (48.4 %) patients. Among them,
in the majority of cases, pathological reduction
in the size of MDP prevailed with various vari-
ants of deformation of the longitudinal fold, the
papilla itself, and poor visualization of the mouth
or its visual absence — 52 (49.5 %) patients.
Benign single or multiple polypoid formations in
the mouth area were in second place in frequen-
cy — 30 (28.6 %) patients. In 21 (20.0 %) cas-
es, a pathological increase in papilla size of more
than 1 cm was noted. In 11 (10.5 %) patients, the

phenomena of papillitis with edema and hyper-
emia of the mucous membrane were detected, and
in some cases, the mucous membrane of the pap-
illary zone of the duodenum was also hyperemic
and edematous.

A biopsy was performed in 72 (33.2 %) patients
with MDP stenosis. At the same time, 96.1 % of
biopsies were informative, which is explained by
the priority of material collection after EPST, if
it was performed. At the same time, a targeted bi-
opsy from the mouth of the MDP was performed
in 34 (47.2 %) patients, in 38 (52.8 %) from the
ampullary part of the MDP after EPST. The ad-
enomatous form of chronic papillitis was detected
in 14 (19.4 %) patients, adenomyomatous — in 1
(1.4 %), atrophic-sclerotic — in 10 (13.9 %). The
most common morphological conclusion was pap-
illomatosis MDP, which is hypertrophy of the vil-
li of the mucous membrane at the mouth of the
papilla, resulting from chronic inflammation (22
(30.5 %) patients). Chronic inflammatory changes
of varying severity were detected in 14 (19.4 %)
patients. Among other histological findings, hy-
perplastic polyp, scar tissue, inflammatory gran-
ulations, tubular, papillary and villous adenomas
were established.

The next step in performing EUS was a de-
tailed ultrasound imaging of all anatomical struc-
tures of this area, confirming the absence of other
obstructive pathology of the pancreas, terminal
CBD, duodenum [18].

AT the same time, EUS makes it possible not
to resort to performing other imaging research
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methods (CT, MRI), which avoids unjustifiably
complicating the diagnostic algorithm. Thus, in the
Roman criteria of functional pathology of the gas-
trointestinal tract, one of the criteria for diagnosing
a functional disorder of the sphincter of the pancre-
atic type Oddi is “negative EUS”, which indicates
its high diagnostic effectiveness [19].

Diagnostic criteria for MDP stenosis are not
clearly formulated [5]. The differential diagno-
sis of diseases that can lead to cicatricial stenosis
of MDP (parapapillary diverticula, MDP polyps,
choledocholithiasis, papillitis) and functional dis-
orders of the Oddi sphincter is based on an inte-
grated approach that should include clinical, lab-
oratory and instrumental methods of examination
of patients [20]. The main criterion for bile duct
obstruction at the MDP level is the expansion of
CBD. At the same time, the question arises about
the size of the boundary diameter of the CBD,
indicating a violation of the bile outflow [20]. It
is reported that even a slight expansion of CBD is
still not a variant of the norm but may be a symp-
tom of the disease — MDP stenosis [7]. There are
also alternative judgments indicating dilation of
the bile ducts due to dysfunction of the biliary
system during inflammation and loss of reservoir
function of the gallbladder [21]. The diameter of
the bile duct depends on age, body mass index,
medication intake and diseases of the pancreato-
biliary zone [22]. The diagnosis of papillostenosis
is established “by contradiction”: only complete
confidence in the absence of another obstructive
pathology of MDP makes papillostenosis a valid
diagnosis [8].

Visual signs of MDP stenosis in the study group
were the following: abnormal increase or decrease
in the size of the papilla; deformation of the lon-
gitudinal fold; complete absence or low severity of
the longitudinal fold; absence of a clearly defined
mouth of MDP; epithelial growths in the mouth
area. During instrumental palpation and trial can-
nulation with various instruments, signs of steno-
sis were considered: increased papilla density and
“slipping” of instruments, difficulty in cannulating
the mouth, lack of free mobility of the papillo-
tome string during mouth cannulation in the case
of duodenoscopy.

Informative ultrasound criteria for MDP ste-
nosis are shown in the Table. When performing
endosonography, the following results were ob-
tained. The diameter of CBD in the study group
varied within 13.2 + 4.2 mm. Choledocholithiasis
was detected in 41 (18.9 %) cases in patients suf-
fering from gallstone disease. Loose concretions
and biliary sludge were found in another 34 (15.7
%) patients, taking into account all diagnosed hy-
perechogenic inclusions of the common bile duct,

including those whose dimensions were no more
than 2 mm, the proportion of patients with hetero-
geneous contents of the bile ducts reached 46.0 %.
This is confirmed by the literature data indicating
the high sensitivity of EUS in the diagnosis of
choledocholithiasis [5], high resolution in some
cases makes it possible to visualize even individual
bile acid crystals [23, 24]. A hyperplastic variant
of stenosing papillitis with an increase in MDP
in size was detected in 20 (9.2 %) cases. Direct
endosonographic criteria for sclerosing papillitis —
a narrowed segment of the terminal choledochus;
thickened MDP walls (emphasized layering with
a predominance of hyperechoic signals) — were
detected in 41 (18.9 %) patients.

The elasticity of the terminal CBD was assessed
by its contractile activity. In the literature, this
phenomenon is described as a “game of the sphinc-
ter apparatus” [16] or contractility in the area of
the closing terminal sphincters [25]. In the fibrot-
ic-sclerotic process, contractility is preserved, but
significantly reduced. In EUS, multiple active
changes in the diameter and shape of the lumen
of the terminal choledochus are visualized at the
level of interest to the researcher, while the object
of comparison was duodenal peristalsis. Changes
in the diameter and shape of the lumen of the
terminal section can be most clearly traced when
using a convex sensor during transverse scanning
in the position of the distal end of the echoendo-
scope in the second part of the duodenum at the
MDP level (Fig. 2).

The work of the sphincter apparatus was vi-
sualized in the majority of patients in the study
group — 163 (75.1 %), and a decrease or absence
of contractility of the terminal choledochus at the
level of the stenosed segment was confidently stat-
ed in 72 (44.2 %) patients.

When performing EPST, well-known anatomi-
cal landmarks regulating the length of the incision
are the shape of the MDP and the size of the lon-
gitudinal fold, as well as the localization of the
transverse fold [6, 16, 26]. However, the forma-
tion of a longitudinal fold may be caused not only
by the terminal department of the CBD, but also
by lymph nodes [6]. At the same time, it should
be borne in mind that the upper boundary of the
longitudinal fold may not always be a reliable ana-
tomical reference point for determining the length
of the papillary segment and the length of the
papillotomic incision [27]. In connection with the
above, clarifying the boundaries and length of the
segments of the terminal part of the common bile
duct during endosonography, as well as compar-
ing them with endoscopic landmarks, is of great
practical importance for accurate topical diagnosis
of MDP pathology, predicting the length of the
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Figure 2. Assessment of the elasticity of the terminal portion of the common bile duct: on a series of endosono-
grams, the ampullary segment of the terminal portion of the common bile duct (indicated by arrows) is visualized
with multiple changes in the diameter and shape of the lumen

Pucynox 2. OneHka ssacTuuHocTH TepMUHanbHOro otfena OJKII: Ha cepuu 3HJIOCOHOTPAMM BU3YyasU3UPYeTCs
aMITyJIAPHBIIT CErMEHT TEPMHUHAJIBHOTO oT/ea Xosen0xa (0603HaueH CTpelKaMi) ¢ MHOTOKPATHBIM U3MEHEHUEM [ha-

MeTpa u pOPMBI ITPOCBETA

A

Figure 3. Assessment of the length of the ampullary segment of the terminal part of the common bile duct:
A — longitudinal scan; B — transverse scan (1 — arrows indicate the length of the ampullary segment)

Pucynox 3. OueHka IPOTSKEHHOCTH aMIyJISPHOTO CerMeHTa TePMHUHAJIBHOTO OT/esa OO6IIero sKeaUHOTO MPOTO-
Ka: A — TPOJOJIbHBI ckaH; B — monepeunbrii ckan (1 — crpeiikaMu 0603HaueHa IPOTSIKEHHOCTh aMITyJISIPHOTO

cerMeHTa)

incision during papillotomy and determining op-
tions for minimally invasive interventions. For an
accurate topical diagnosis, it is important to:

— perform a study using intravenous sedation;

— the use of an echoendoscope with a convex sen-
sor, which allows to obtain a detailed joint visual-
ization of the segments of the terminal department
and the muscular layer of the duodenum in one scan;

— combination of balloon endosonography tech-
nique and duodenal filling technique with liquid;

— assessment of the length of the ampullary
segment of the terminal CBD in longitudinal and
transverse scans, the results of which should be
comparable (Fig. 3).

When determining the localization of MDP ste-
nosis, we focused on direct sonographic signs, the
level of expansion of the bile ducts, contractile
activity of the terminal CBD, visual endoscopic
signs, and the results of instrumental “palpation”.
In the majority of cases, 133 (61.3 %) patients
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Table. Informative criteria for MDP stenosis with diagnostic confidence coefficients
Ta6auua. Nudopmarusubie kputepuu crenoza bC /IIIK ¢ auarnocruueckumu koadgduimeHramu

YBEPEHHOCTHU
o Confidence
Feature Description of the feature coefficient
IIpusnax Onucanue npusnaxa Koagppuuuenm
yeepennocmu

< Expansion of the common bile duct over 12 mm 0.6
Pacwupenue obwezo xenunozo npomoka ceviuie 12 mm '
Expansion of the common bile duct over 9 mm

X2 0.55
Pacwupenue obwezo xeaunozo npomokd 0o 9 mm
Visualization of threadlike segments of the terminal part of the common bile
duct following suprastenotic expansion

X3 0.75
Busyaausayus Humesuonvlx cezmenmos mepmMunaibHozo omoead oou,ezo
JKEJUH020 NPOMOKA, CAeOYIOUUX 3d CYNPACINEHOMUYECKUM PACULUDEHUEM
Segmental thickening of the walls of the ampullary part of the MDP
with the formation of an accentuated layered structure of mixed echogenicity
or with the predominance of hyperechoic signals

X4 0.75
Cezmenmapnoe ymoauenue Cmenox AmMnyisapHozo omdena BC JIIIK
¢ Ghopmuposanuen noauepxugmod CAOUCTNOU CIPYKIMYPL CMEUAHHOU
IXOZEHHOCINU UAU C NPE0ONA0AHUEM 2UNEPIXOZEHHBIY CUZHAILO8

< Decreased elasticity of the terminal part of the common bile duct 0.65
CHUeHUe SNACTUYHOCINU TNEPMUHAILHOZ0 0MOeNId 00Ue20 JKeAUH020 NPOMOKA .

<6 Smooth contour of the narrowing of the duct to the stenosis zone .
I11asnvitl KOHMYP CYKeHusk NPOMOKA K 30He CMEHO3A '
Pathological reduction in the size of the MDP with various variants
of deformation of the longitudinal fold

X7 0.45
Ilamonozuueckoe ymenvuienue gawvzepos bC JIIK ¢ pasauunvimu
sapuanmam. 0ehpopmayuy npoodosbHOU CKAAOKU
Homogeneous hypoechoic enlarged MDP, the dimensions of which do not
exceed 1 cm

X8 0.35
O0dnopodnwviil eunoaxozennviii yeeauvennoii bC JIIK, pasmepvl komopozo
He npesviuaiom 1 cm
Presence of biliary sludge

X9 0.30
Hanuuue bunuapnozo cradxa
Polypoid formations in the mouth area

X10 0.35
Hoaunosudnvie 06pasosanus 6 06.1AcmMu ycmos
Papillitis without changing the size of MDP

X11 0.25
Hanunrnum 6e3 usmenenus pasmepos bC JITK

Note: MDP — major duodenal papilla.

ITpumeuanue: bC [IIIK — G6oubliioit cocouek /IBEHA/IATUIIEPCTHON KUIITKU.

had local stenosis within the ampullary segment,
while the mouth of the MDP remained free. At
the same time, the CBD was expanded to the in-
tramural department. Sonographically, there were
no changes in the intramural department, the
contractile activity of the intramural department
was preserved. Local ampullary stenosis spread-
ing from the mouth of the MDP occurred in 20
(9.2 %) patients. At the same time, the mouth
could not be cannulated, and in 12 patients it did
not differentiate. Extensive ampullary stenosis ex-
tending to the intramural department was found

in 18 (8.3 %) cases. At the same time, in addition
to visualization of direct signs of stenosis, there
was a decrease or absence of contractility in the
intramural region of the CBD. MDP stenosis with
the spread of stricture to the intrapancreatic de-
partment was detected in 21 (9.7 %) patients. Its
main feature was a cone-shaped stricture visible in
EUS with suprastenotic expansion. In 25 (11.5 %)
patients, it was not possible to convincingly de-
termine the localization and extent, mainly due to
the small size of the MDP and longitudinal fold,
pronounced peristalsis, fuzzy visualization of the
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papillary zone due to edematous changes in the
duodenal wall, etc.

Analysis of the signs of MDP stenosis showed
that they are characterized by a heterogeneous de-
scription. A reliable diagnosis is established only
by a set of signs, for each of which it is individ-
ually impossible to establish reliable links with
papillostenosis. In accordance with the recommen-
dations of [28—30], to obtain a diagnostic decision
rule, it is advisable to use a methodology for the
synthesis of hybrid fuzzy decision rules, accord-
ing to which, for the resulting data structure, the
basic element of diagnostic models are confidence
coefficients in the diagnosis of “MDP stenosis”
obtained by expert evaluation for each informa-
tive feature. The Table shows informative fea-
tures with corresponding confidence coefficients
obtained using the methodology of synthesis of
hybrid fuzzy decision rules when working with ex-
perts using the Delphi method.

Direct signs of MDP stenosis (X3, X4) are
shown in Figures 4 and 5.

Considering the need to pre-exclude a number
of diagnoses and properties of selected informative
features, a fuzzy production diagnostic rule is obtained:

IF [NOTQ1 ORNOTQ2 OR, ..., ORNOTOQn]
THEN {SGi + 1) = S(i) + KUG + 1) [1 — S}
OTHERWISE (S = 0),

where Q1, Q2, ..., On are excluded diagnoses;
S(i) — the confidence in the stenosis of the MDP
at the i-step of calculation; KUG + 1) — the
confidence coefficient in the desired diagnosis
for an informative feature with the number i + 1;
S(1) = KU(1).

Excluded diagnoses include pathology of
periampular localization, causing CBD obstruction:
Q1 — pancreatic tumors; Q2 — focal forms of
chronic pancreatitis; Q3 — CBD tumors; Q4 —
benign CBD strictures; Q5 — extracholedocheal
obstructive pathology (retroperitoneal tumors,
lymph nodes, cysts, etc.); Q6 — MDP tumors;
Q7 — parapapillary diverticulum; Q8 — duodenal
tumors; Q9 — duodenal deformity (ulcerative,
postoperative, etc.).

In mathematical modeling, for the obtained
partial confidence coefficients at their maximum
values, the confidence in the correct classification
according to the class “MDP stenosis” exceeds 0.99,
and for the most common values of informative
signs — 0.92.

According to the most common values of
informative signs, confidence in the correct
classification according to the MDP stenosis
class exceeds 0.90. This value was considered
the threshold for triggering the decisive rule.
Indications for minimally invasive treatment
were determined for all patients included in the

Figure 4. Threadlike segment of the terminal part
of the common bile duct, following the suprastenotic
dilatation (X3): 7 — threadlike segment, 2 — supraste-
notic dilatation of the common bile duct

Pucynox 4. HureBupHbIll CerMeHT TePMUHAJIbHOTO OT-
Jiesia o61Iero KeJTYHOro IIPOTOKA, CJEAYIONHii 3a cympa-
creHoTuyeckuM pactiupenneM (npusnak X3): 1 — Hure-
BU/IHBII cerMeHT, 2 — CyIpacTeHOTHYeCKOe paclliupeHne
X0JIe/10Xa

Figure 5. Segmental thickening of the walls of the am-
pullary portion of the major duodenal papilla with the
formation of an accentuated layered structure of mixed
echogenicity or with a predominance of hyperechoic sig-
nals (X4): 1 — major duodenal papilla, 2 — muscular
layer of the duodenum, 3 — duodenal lumen

Pucynox 5. CerMmentapHoe yTOJIIEHHE CTEHOK AaMILy-
agpuoro otaena bBC JIIK ¢ ¢opmupoBanueM mogdepk-
HYTOH CJIOUCTOI CTPYKTYypbl CMEHIAHHOI 35XOreHHOCTU
Wi ¢ npeobaalaHueM THIePIXOreHHbIX curHanos (ipu-
sHak X4): 1 — BC AIIK, 2 — wmbriueunstit caoit JIIK,
3 — mpocser [AIIK
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group with reliable criteria for MDP stenosis and a
threshold for triggering the decisive rule above 0.90.
Transpapillary interventions were performed
in 134 (61.7 %) patients with MDP stenosis.
The results of retrograde and antegrade
cholangiography, EPST, instrumental revision of
the bile ducts, and morphological examination of
biopsy material were considered to confirm the
correctness of the diagnosis of MDP stenosis. The
main ultrasound sign of successful resolution of
stenosis was considered to be a decrease in the
diameter of CBD by at least 20—30 % in the
control study starting from the third day after
the intervention. There were no fundamental
contradictions and discrepancies between the
EUS data and the results of minimally invasive
treatment. Complications were noted in 6 (4.4 %)
patients, which is comparable to the number of
complications with transpapillary interventions
performed in patients without MDP stenosis.
In one case, retroduodenal perforation of the
duodenum was detected, in two cases — bleeding
from a papillotomy wound, which required the
use of repeated endoscopic hemostasis, in three
cases — acute pancreatitis of varying severity.

References / Jlureparypa

1. Medxudos P.T., Cyamanosa P.C., Kapaesa A.K. Jlyue-
Basi HaBUTAIWs B JMAarHOCTHKE OOCTPYKTUBHBIX 3a60JIeBa-
HUIl TelaronaHKpeaTo/yo/leHalIbHON 30HbI. KimnHnueckas
" 9KCIepuMeHTasnbHast Xupyprust. JKypuanr umenu axade-
muxa B.B. Ilemposcrozo. 2020;8(1(27)):37—46. [Medzhi-
dov R.T., Sultanova R.S., Karaeva A.K. Radiation
navigation in the diagnosis of obstructive diseases of the
hepatopancreatoduodenal zone. Clinical and experimen-
tal surgery. Petrovsky Journal. 2020;8(1(27)):37—46.
(In Russ.)]. DOI: 10.33029,/2308-1198-2020-8-1-37-46

2. Epmaxos E.A., Jluwenxo A.H. JlnarHocruka creHosa
GOJTBIIIOTO COCOYKA BEHAIATUIIEPCTHON KHUIIKN Y GOJTBHBIX
¢ xoJefoxonuTuasoM. Becmuukx xupypeuw um. H.H. I'pe-
xoea. 2007;166(4):80—3. [ Ermakov E.A., Lishchenko A.N.
Diagnostics of stenosis of the major duodenal papilla in pa-
tients with choledocholithiasis. Grekov’s Bulletin of Sur-
gery. 2007;166(4):80—3. (In Russ.)].

3. Jlesuenxko H.B., Xpsauxoe B.B., Illasanues P.P., Kuc-
auyun /.11, Jledenre MaJOMHBA3UBHBIM CIIOCOOOM J06PO-
Ka4eCTBEHHOTO CTE€HO3a GOJIBINOTO AYOJEHATBHOTO COCOYKA.
Meduvyuncrkui cosem. 2018;14:118—23. [ Levchenko N.V.,
Khrachkoo V.V., Shavaliev R.R., Kislitsyn D.P. Treat-
ment with a mini-invasive method of the major duodenal
papilla. Medical Council. 2018;14:118—23. (In Russ.)].
DOI: 10.21518,/2079-701X-2018-14-118-123

4. Iloxabosa E.FO., Bydsuncxui A.A., Beaosa I.B., Ko-
eanenxo T.B., Kpacnosa T.B., Bozdanosa E.I. u Op.
Hosprit  B3r/1si1 Ha  11po6sieMy  HEOINYXOJIEBOTO  CTEHO3a
GOJIBIIIOTO COCOYKA [IBEHA/ATUIIEPCTHON KUIIKH. Pe3yiib-
TaThl NMPOCHEKTHBHOTO WCCIeM0BaHUS. Becmuux xupypeuu
um. U.H. I'pexosa. 2012;171(4):17—9. [ Pokhabova E.Yu.,
Budzinsky A.A., Belova G.V., Kovalenko T.V., Kras-
nova T.V., Bogdanova E.G., et al. A new view on the
problem of nonneoplastic stenosis of the major duodenal
papilla. Results of a prospective investigation. Grekov’s
Bulletin of Surgery. 2012;171(4):17—9. (In Russ.)].

5. Iloxa6osa E.IO., Benosa I'.B. CoBpeMeHHbIl B3risi
Ha HEONyXOJieBble cTeHo3uUpyone mopaxkenns bBJAC —

In 39 (72.2 %) patients out of 54 observed
for one to three years after papillotomy, there
was an almost complete regression of clinical
symptoms (pain syndrome of a biliary and/or
pancreatic nature), and in 7 more patients there
was a significant decrease in the intensity and
frequency of pain, which indicates a correctly
established diagnosis and determination of
indications to the EPST.

Conclusion

Thus, the developed criteria for MDP stenosis
in combination with the methodology for the
synthesis of hybrid decision rules make it possible
to objectify the diagnosis of this pathology and
reasonably clarify the indications for transpapillary
interventions. The use of EUS, as well as the
integration of fuzzy logic methods into a set of
diagnostic measures in patients with non-tumor
stenosis of MDP, allows us to bring the diagnosis
of this pathology to a qualitatively new level, to
obtain objective information about the features of
the anatomy of the terminal department of CBD
already at the preoperative noninvasive stage.

9TUOJIOTUS U HATOTeHe3, BO3MOKHOCTH jJuarHoctiku. Cucre-
MatmdecKuil 0630p. OKCnepuMeHmaivHas U KAUHULeCKAs
zacmpoanmeponozus. 2012;6:69—75. [Pokhabova E.Yu.,
Belova G.V. A modern look at benign stenosing lesions.
Etiology and pathogenesis of diagnostic capabilities. A sys-
tematic review. Experimental and Clinical Gastroenterol-
ogy Journal. 2012;6:69—75. (In Russ.)].

6. 9xmoeg II.B. Anaromo-(pyHKIMOHAIbHOE 000CHOBAHHME XU-
PYPruYecKoro JjiedeHus J00POKAYeCTBEHHbIX 3a00JeBaHU
XOJIe/[OXO/[yO/IeHATBHOTO COEJUHEHUs: QuUC. .. 0-pa Mmeo.
nayx. M., 1988. [Ektov P.V. Anatomical and functional
justification of surgical treatment of benign diseases of the
choledochodenal junction: Dr. Sci. (Med.) Thesis. Mos-
cow, 1988. (In Russ.)].

7. Iloxa6osa E.IO. O6ocHoBaHue BbIGOPA METO/A HEOIyXOJIe-
BOTO CTEHO3a GOJIBIIIONO COCOUKA JIBEHA/IATUIIEPCTHON KUITIKH:
duc. ... kand. med. nayx. M., 2012. [ Pokhabova E.Yu. Justi-
fication of the choice of the method of non-tumor stenosis
of the large papilla of the duodenum: Cand. Sci. (Med.)
Thesis. Moscow, 2012. (In Russ.)].

8. Conodununa E.H. DHIOCKOINYECKOE YJIbTPA3BYKOBOE MC-
cJleJIOBaHNe B JIMATHOCTHKE XHUPYPrHYECKHX 3a6oseBaHmil
OPraHoB IAHKPeaTOOMJIHAPHON 30HbBL: Juc. .. 0-pa med.
nayk. M., 2016. [Solodinina E.N. Endoscopic ultrasound
examination in the diagnosis of surgical diseases of the
pancreatobiliary zone: Dr. Sci. (Med.) Thesis. Moscow,
2016. (In Russ.)].

9. Kim T.U., Kim S., Lee J.W., Woo S.K., Lee T.H.,
Choo K.S., et al. Ampulla of Vater: comprehensive anat-
omy, MR imaging of pathologic conditions, and correla-
tion with endoscopy. Eur J Radiol. 2008;66(1):48—64.
DOI: 10.1016/j.ejrad.2007.04.005

10. Cmapros IO.I., Coaodununa E.H., IMuwun K.B.,
Hromnuxosa JI.C., Kobecosa T.A., [dybosa E.A. Ou-
jpocorHorpadusi B JuMArHocTuke 3a00JieBaHUNl OPraHOB re-
nmaTonaHKpeaToOmInapHoil  3ounl.  Xupypeusa. Kypuan
um. H.H. ITupozosa. 2009;6:10—6. [Starkov Yu.G., Solo-
dinina E.N., Shishin K.V., Plotnikova L.S., Kobeso-

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)

87



Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

11.

12.
. [lenucos C./l., Kosanenuxo B.B. Amnatommueckas Xa-

14.

15.

16.

17.

18.

19.

20.

21.

va T.A., Dubova E.A. Ultrasound diagnostics of the hepa-
tobiliary and pancreas diseases. Pirogov Russian Journal
of Surgery. 2009;6:10—6. (In Russ.)].

Giovannini M., Hookey L.C., Bories E., Pesenti C.,
Monges G., Delpero J.R. Endoscopic ultrasound elas-
tography: the first step towards virtual biopsy? Prelimi-
nary results in 49 patients. Endoscopy. 2006;38(4):344—8.
DOI: 10.1055/5-2006-925158

Hawes R.H., Fockens P. Endosonography. Elsevier Inc., 2006.

paxrepucTuKa pesbeda CAMBUCTON 06O0JOUKH  [IBEHA/IIA-
TUIEPCTHOI KHUIIKK 4esioBeka. Meduuunckue Hogocmu.
2013;11:11=5. [Denisov S.D., Kovalenko V.V. Anatom-
ic characteristic of human duodenum’s relief of mucosa.
Meditsinskie novosti. 2013;11:11—5. (In Russ.)].
Kosanenxo B.B., [enucos C.J., Jliobeuyxas A.II. Bapu-
aHTHasl aHATOMUs GOJIBIIIOTO COCOYKA JIBEHA/IIATUIIEPCTHOI
kumkn yesoseka. Meduyunckui xypuan. 2016;4(58):105—9.
[Kovalenko V.V., Denisov S.D., Ljubetskaya A.P. Al-
ternative anatomy of the large duodenal papilla of the per-
son. Medical Journal. 2016;4(58):105—9. (In Russ.)].
Hanyvipes FO.M., TIarnumeep FO.H. OnuepatuBnas 3H-
JIOCKOTIUST JKeJTy/JOYHO-KHUIIIeYHOro tpakra. M.: Meannnna,
1984. [Pantsyrev Yu.M., Gallinger Yu.l. Surgical en-
doscopy of the gastrointestinal tract. Moscow: Meditsina,
1984. (In Russ.)].

Banranvikun A.C., Bararewwun B./l., T'eosdux B.B.,
Ameauuxkun M.A., Jlebedes C.B., Myuypos X.C. u Op.
JIMCKyCCHOHHbBIE BOIPOCHI XUPYPrUYECKHX BMEIIATETbCTB
Ha GOJIBIIOM COCOYKE JBEHAAIATUIEPCTHOH KUIIKU. Aw-
Hamt  xupypeuveckor  zenamonozuu.  2007;12(4):45—53.
|Balalikin A.S., Balalikin V.D., Goozdik VI.V.,
Amelichkin M.A., Lebedev S.V., Mutsuroo Kh.S., et al.
Disputable questions of papilla Vatery surgery. Annals of
HPB Surgery. 2007;12(4):45—53. (In Russ.)].

Manyepos M.II. VncrpyMeHTanbHas AUATHOCTHKA WU Ma-
JIOMHBA3MBHOE JH/IOCKONNYECKOE JIEYEHHE MaTOJOTMIECKIX
u3MeHeHuit ¢arepasbHOIl 30HbI, MTPOrHO3 M HPOPUIAKTHKA
ocJIoKHeHuit: duc. ... 0-pa med. nayx. M., 2008. [ Mantse-
rov M.P. Instrumental diagnostics and minimally invasive
endoscopic treatment of pathological changes in the fatal
zone, prognosis and prevention of complications: Dr. Sci.
(Med.) Thesis. Moscow, 2008. (In Russ.)].
IIanosanvsiny C.I., Byosunckuii C.A., @edopos E./.,
Bopduxkos M.B., 3axaposa M.A. CoBpeMeHHble MHOJI-
XO/bl K JICYCHUIO OCJIOKHEHUH HHIOCKOIMYECKUX TPAHC-
HAIMJUIIPHBIX  BMEIIATENbCTB.  Annanv  xupypzuuecxou
zenamosozuu. 2019;24(2):74—87. [Shapovaliyants S.G.,
Budzinskiy S.A., Fedorov E.D., Bordikov M.V.,
Zakharova M.A. Current approaches to the treatment
of complications of endoscopic transpapillary interventions.
Annals of HPB Surgery. 2019;24(2):74—87. (In Russ.)].
DOI: 10.16931,1995-5464.2019274-87

Ocaduyx A.M., Jasvioxkun H.JI., I'puuenxo T.A., Xaii-
pemounoe P.K. DyHKINOHAIbHbIE TaCTPOLYO/EHAIbHbIE
paccrpoiictBa: 0630p TOMOKEHUIT PIMCKOTO KoHcencyca [V.
Hayxa u unnosayuu ¢ meduvune. 2018;3(11):11—6. [Osad-
chuk A.M., Davydkin I.L., Gritsenko T.A., Khairetdi-
nov R.K. Functional gastroduodenal disorders: Review
provisions IV Rome consensus. Science & Innovations
in Medicine. 2018;3(11):11—6. (In Russ.)].

Komosckuii A.E., I'ne6oe K.I. Cronapesa T.A. /oxe-
ea T.I., 3eepesa A.A. DHIOCKONMYECKHE METO/bI [[Ha-
PHOCTUKH U JIEYEHUS TANIUIOCTEH03a. Becmuux xupypeuu
um. M.H. TIpexosa. 2016;175(2):21—4. [Kotovskiy A.E.,
Glebov K.G., Syumareva T.A., Dyuzheva T.G., Zvere-
va A.A. Endoscopic methods of diagnostics and treat-
ment of papillostenosis. Grekov’s Bulletin of Surgery.
2016;175(2):21—4. (In Russ.)].

Muponos B.HM. CunppoM >XeJuHOH TIHINEPTEH3UH U €ro
pPOJIb TIPU TATOJIOTHYECKUX COCTOSTHUSIX OGIJIHOTIAHKPEATO-
JIyO/IEHATIBHO  30HBI. Cu6upcxmi MEOUUUHCKUT KYPHATL
(Hprymcx). 2000;23(4):10—6. [Mironov V.I. Syndrome
of biliary hypertensition and its role in pathlogic condi-

22.

23.

24.

25.

26.

27.

28.

29.

30.

tions of biliopancreatoduodenal zone. Baikal Medical
Journal. 2000;23(4):10—6. (In Russ.)].

Sousa M., Fernandes S., Proenca L., Fernandes C., Sil-
va J., Gomes A.C., et al. Diagnostic yield of endoscopic
ultrasonography for dilation of common bile duct of inde-
terminate cause. Rev Esp Enferm Dig. 2019;111(10):757—
9. DOI: 10.17235,/reed.2019.6278,/2019

Chen C.H., Yang C.C., Yeh Y.H., Yang T., Chung T.C.
Endosonography for suspected obstructive jaundice with no
definite pathology on ultrasonography. J Formos Med As-
soc. 2015;114(9):820—8. DOI: 10.1016,/j.jfma.2013.09.005
Fusaroli P., Kypraios D., Caletti G. Eloubeidi M.A.
Pancreatico-biliary endoscopic ultrasound: A systematic
review of the levels of evidence, performance and out-
comes. World J Gastroenterol. 2012;18(32):4243—56.
DOI: 10.3748/wjg.v18.i32.4243

Hlyrewosa A.I. 3a6oneBanusi GOJIBIIOTO JIYyO/€HAJIBHOTO
cocouka B 061ieil CTPYKType MaTOJOTHI OPraHOB refaTonaH-
KPeaTojlyO/IeHAIbHON 30HBI — [[MArHOCTHKA, 9HIOCKOINYe-
CKHe METO/IbI JIEYEHHsI U MX Pe3yJbTarbl: Ouc. .. 0-pa meo.
nayx. M., 2008. [Shuleshova A.G. Diseases of the large
duodenal papilla in the general structure of pathology
of the organs of the hepatopancreatoduodenal zone — diag-
nostics, endoscopic methods of treatment and their results:
Dr. Sci. (Med.) Thesis. Moscow, 2008. (In Russ.)].
Bananvixun A.C., I'eo30ux Ba.B., Amenuuxun M.A., 603
oux B.B., bananoiun /[.A., Manaxanos C.H. u dp. Axryaip-
HbIE BOIPOCHI YPECTANMUISIPHONR  9H/IOCKOIIYECKOl  XUPYp-
rin. Mockosckuil xupypeuveckuii sxyprar. 2008;3(3):3—11.
[Balalykin A.S., Guvozdik V1. V., Amelichkin M.A., Gvoz-
dik V.V., Balalykin D.A., Malakhanov S.N., et al. Cur-
rent issues in transpapillary endoscopic surgery. Moscow
Surgical Journal. 2008;3(3):3—11. (In Russ.)].

Ryozawa S., Itoi T., Katanuma A., Okabe Y., Kato H.,
Horaguchi J., et al. Japan Gastroenterological Endoscopy
Society guidelines for endoscopic sphincterotomy. Dig En-
dosc. 2018;30(2):149—73. DOI: 10.1111,/den.13001
benosepos B.A., Oxomnuxos O.H., Kopenescxuu H.A.,
I'puzopves C.H. [luddepennuanbHas AnaTHOCTHKA Oda-
FOBBIX OGPA30BaHUI TO/KENYI0YHOMN Kese3bl 10 JAHHBIM
9HJIOCKOTIITYECKOI yJIbTpacoHorpadnuil Ha OCHOBe aHAIM3a
TEKCTYPbI M C MCHOJbB30BAHUEM HEYETKUX MaTeMaTHYECKUX
Mojeseil. OHKOI02UMeCKUll KYPHAL: yuesds OUuazHOCMU-
xa, ayuesas mepanus. 2021;4(3):64—73. [Belozerov V.A.,
Okhotnikov O.I., Korenevskiy N.A., Grigorev S.N. Dif-
ferential diagnostics focal pancreatics masses based on the
analysis of the echographic texture of endosonograms us-
ing fuzzy mathematical models. Journal of oncology: di-
agnostic radiology and radiotherapy. 2021;4(3):64—73.
(In Russ.)]. DOI: 10.37174,/2587-7593-2021-4-3-64-73
Kopenescxui H.A., Axcenos B.B., Poduonosa C.H., I'on-
mapee C.H., Jlasypuna JI.II., Cagpponos P.H. Meroj
KOMILIEKCHON OIIeHKN YPOBHsI MH(MOPMATHBHOCTH KJIACCH-
(pUKAIMOHHDIX TIPU3HAKOB B YCJIOBUSIX HEYETKOIl CTPYKTY-
pbl ganHbix. M3Bectnst IOro-3amagHoro rocyapcTBeHHOTO
yuusepcurera. Cepusi: YipasieHne, BbIYUCAUTENbHAS TeX-
HuKa, uHbopMaruka. Meduyurckoe npudopocmpoerue.
2022;12(3):80—-96. [Korenevsky N.A., Aksenov V.V.,
Rodionova S.N., Gontarev S.N., Lazurina L.P., Sa-
fronov R.I. Method of complex assessment of the level of
information content of classification features in the condi-
tions of fuzzy data structure. Proceedings of the Southwest
State University. Series: Control, Computer Engineering,
Information Science. Medical Instruments Engineering.
2022;12(3):80—96. (In Russ.)]. DOI: 10.21869,/2223-1536-
2022-12-3-80-96

Kopenescxuii H.A., Poduonosa C.H., Xpununa H.H.
Merooorist CuHTe3a THOPHHBIX HEYETKHX PEIIAoIHX
[PaBUJT JUISI MEJNTIMHCKUX WHTEJIEKTYATbHBIX CHCTEM TMO/I-
JepakKku npuHatua pewenuii. Cmapoui Ockon: THT, 2019.
[ Korenevskiy N.A., Rodionova S.N., Khripina I.1. Meth-
odology for the synthesis of hybrid fuzzy decision rules for
medical intelligent decision support systems. Stariy Oskol:
TNT Publ., 2019. (In Russ.)].

88

Poc ypH racTposuTepoJ rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



www.gastro-j.ru

Original articles / OpurnHasbHbIE TCCTEIOBAHNS

Information about the authors

Vladimir A. Belozerov* — Cand. Sci. (Med.), Physician of the
Department of Endoscopy, Kursk Regional Multidisciplinary
Clinical Hospital.

Contact information: b9102107495@yandex.ru;

305035, Kursk, Sumskaya str., 45a.

ORCID: https://orcid.org,/0000-0003-2028-746X

Oleg I. Okhotnikov — Dr. Sci. (Med.), Professor, Head
of the Department of Interventional Radiology Diagnostics
and Treatment, Kursk Regional Multidisciplinary Clinical
Hospital; Professor of the Department of Radiation Diagnostics
and Therapy, Institute of Continuing Education, Kursk State
Medical University.

Contact information: oleg_okhotnikov@mail.ru;

305008, Kursk, Karla Marksa str., 3.

ORCID: https://orcid.org,/0000-0002-6685-3183

Nikolay A. Korenevskiy — Dr. Sci. (Tech.), Professor, Head
of the Department of Biomedical Engineering, Southwest
State University.

Contact information: kstu-bmi@yandex.ru;

305040, Kursk, 50 let Oktyabrya str., 94.

ORCID: https://orcid.org,/0000-0003-2048-0956

Vladimir A. Prokopov — Cand. Sci. (Med.), Head of the
Department of Endoscopy, Kursk Regional Multidisciplinary
Clinical Hospital.

Contact information: kokb4712359541@yandex.ru;

305035, Kursk, Sumskaya str., 45a.

ORCID: https://orcid.org/

Sergey N. Grigoriev — Cand. Sci. (Med.), Head of the
Department of Purulent Surgery, Kursk Regional Multidisci-
plinary Clinical Hospital.

Contact information: sng-kursk75@mail.ru;

305035, Kursk, Sumskaya str., 45a.

ORCID: https://orcid.org/

Sergei M. Shevyakin — Cand. Sci. (Med.), Physician of the
Department of Endoscopy, Kursk Regional Multidisciplinary
Clinical Hospital.

Contact information: kokb4712359541@yandex.ru;

305035, Kursk, Sumskaya str., 45a.

ORCID: https://orcid.org/

Ceexenust 06 aBTopax

Besnosepos Baaaumup AuaronbeBuu® — KaHaugaT MeUIMH-
CKUX HayK, Bpau oriesenus supockoruu, ObY 3 «Kypckas o6-
JlactHast MHOronpoduIbHas KJAMHUYecKast 6oabHuIa> Komurera
31paBooxpaHennst Kypckoit o6mractn.

Konrakrnas undopmanus: b9102107495@yandex.ru;

305004, r. Kypck, ya. Cymckas, 45a.

ORCID: https://orcid.org,/0000-0003-2028-746X

OxotHukoB Ouier VBaHOBMY — [IOKTOpP MEIMIIMHCKUX HAYK,
npodeccop, 3aBeJyIONHIl OT/IeeHIIEM PEHTTEHOXUPYPriYecKnx
MetojioB auarHoctuku n jederust Ne 2, OBY3 «Kypckas 06-
JlacTHasi MHOronpoduIbHas KJInHUYeckast 6ojbHuIa> Komurera
3npaBooxpaHenust Kypckoit obsacti; npodeccop kadeapsr my-
4YeBOWl JMAarHOCTUKM M Tepanmuu VIHCTUTYTa HENpepbIBHOrO 06-
pasoBanusi, ®I'bBOY BO «Kypckuit rocysapcTBeHHbI Me/m-
IITHCKUIT YHUBEPCUTET>.

Konrakrnas undopmanus: oleg_okhotnikov@mail.ru;

305041, r. Kypck, ya. K. Mapkcea, 3.

ORCID: https://orcid.org,/0000-0002-6685-3183

Kopenesckuii Hukosaii AsekceeBud — JIOKTOP TEXHUUYECKHUX
Hayk, mpodeccop, 3aBeayonii Kadeapoil OHOMEIUINHCKOIM
urwxenepun, GIBOY BO «IOro-3anazinblii rocy1apcTBeHHbII
YHHUBEPCHUTET>.

Konrakrnas undopmanus: kstu-bmi@yandex.ru;

305040, r. Kypek, yia. 50 ger Oxrsi6psi, 94.

ORCID: https://orcid.org,/0000-0003-2048-0956

IIpokonoB Baaaumup AdanacbeBHY — KaHAWAAT MeUIINH-
CKMX HayK, 3aBejyloluii oraejseHueM sujgockonunu, OBY3
«Kypckas o6actHas MHOrONpoguIbHas KINHUYECKass GObHI-
a» Komwurera 31paBooxpanenust Kypcekoit ob6macti.
Konrakrnas undopmanus: kokb4712359541@yandex.ru;
305004, r. Kypck, ya. Cymckas, 45a.

ORCID: https://orcid.org/

I'puropbeB Cepreii HukosaeBuy — KaHAugaT MeIMIITHCKUX
HayK, 3aBeJylomuil orjeneHueM rHoiHoil xupypruu, OBY3
«Kypckas o6ractHas MHOrONpoguIbHAs KINHUYECKass GObHI-
a» Komwurera 31paBooxpanenust Kypcekoit ob6macti.
Konrakrnas undopmanus: sng-kursk75@mail.ru;

305004, r. Kypck, ya. Cymckas, 45a.

ORCID: https://orcid.org/

Ilesaxun Cepreii MuxaiiloBuy — KaH/UJaT MEJIUITHCKIX
HayK, Bpau otraeneHus supockomnu, OBY3 «Kypckas obnact-
Hasi MHoromnpoduabHasg KJAMHWYecKas OosbHUIa» Komurera
31paBooxpaHennst Kypckoit o6macrn.

Konrakrnas undopmanus: kokb4712359541@yandex.ru;
305004, r. Kypck, ya. Cymckas, 45a.

ORCID: https://orcid.org/

Submitted: 24.06.2023 Accepted: 22.01.2024 Published: 30.06.2024
Mocrynmna: 24.06.2023 Ipunsita: 22.01.2024 Ony6aukosana: 30.06.2024

* Corresponding author / ABTOp, OTBETCTBEHIBIIT 32 TIEPENNCKY

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)



HaL[I/IOHaJII) flﬂ IIKOJJIa TAaCTPOIHTEPOJIOrnU, I'ellaTOJIOTUN WWW gastro—j ru

National college of gastroenterology, hepatology

https://doi.org/10.22416,/1382-4376-2024-34-3-90-98
YK 616.329-002 @

PoAb AyoaeHOTaCTPO330(dpareaAbHOroO pe@AIOKCa
B IIPOTrPECCUPOBAHUU raCTPOI30dParearbHOU
PeMPAIOKCHOM ODOAE3HU: OT 330(harmura

AO AA€HOKAPITUHOMBI

O.A. Croponosa*, A.B. IlapackeBoBa, A.A. MakyninHa

DIAOY BO <Ilepsuiti Mockosckuii zocydapcmeennviii meduyunckuil ynueepcumem um. .M. Ceuenosas
Munucmepcmea 30pasooxpanenus Poccuiickoi ®edepayuu (Ceuenoscxuil Ynueepcumem), Mockea, Poccutickas MDedepayus

LUenb: npeacraBuTb JaHHbIE O POJIM XEN4YHbIX KUCIOT B NporpeccupoBaHmnn nuwesona bapperta (M16) n pazsutun
avcnnasum u ageHokapumHomMsl nuuiesona (AKIM) n gate 060CHOBaHME NMPUMEHEHUIO YPCOAE30KCUXONEBOW KNC-
JI0Tbl AOMOJIHUTENBHO K 6a30BOIV TEpanuu y NaLMEHTOB C racTpoasodareanbHon pediokcHo 6one3Hbio (FTIPE).
OcHOBHbIe NoJIoXXeHua. PacnpoctpaHeHHocTb NOPB B Mmupe coctasnsietT 13,98 %. Mpu oTcyTCTBMM HEOOXOOM-
MOI0 NIe4eHUs UM HECOOMIOAEHUN PEKOMEHOBAHHBLIX CXEM U OJINTENBLHOCTY NpuemMa npenapaTtoB pa3BnBaloTCs
Takme ocnoxHeHnsa MNOPB, kak CTpUKTypa, KpoBoTeuYeHue, b, KOTopbIi, B CBOIO 04Yepenb, iBNSeTcs GakTopoM pu-
cka pas3sutus AKIN. BasoBon Tepanuveii FTOPB ABNSOTCS MHIIMOUTOPLI NPOTOHHOK nomnbl (UIMMM), ogHako oo 40 %
naumeHToB He OTBEYAIOT MOJIHOCTLIO Ha MoHoTepanuio UIMT, 4To CcBMAETEeNbCTBYET O HEOOXOAMMOCTU YYNThIBATh
cpenv ¢akTtopoB natoreHesa MNOPE nepcucTeHuuto cnaboKUCbIX U CNnadoLLeioYHbIX PediokCoB, Hannine KoTo-
PbIX BO3MOXHO OMarHOCTUPOBATb MPu NPOBELEHUM CYTOYHOM pH-nmMmnenaHcomeTpumn. [Joka3aHo, 4To pedokTar
VIMEET NPEVMYLLECTBEHHO KMCIbIN xapakTtep y 50 % 605nbHbIx FTOPB, KMCHbIN C XXenYHbIM KOMMOHEeHTOM — y 39,7 %,
1 10,3 % naumeHToB MMEIOT XeN4HbIi pedritokc. CnabollenoyHon xapakrtep pednokTata, 00yCn0BAEHHbIN HaMMyn-
€M [yO[EeHasIbHOro COAEePX1MOro, 4OCTOBEPHO YBEIMYMBAET YAaCTOTY Pa3BUTUA KNLLEYHOW MeTariasmm ¢ gucria-
3uen n AKI no cpaBHEHMIO C KNCTbIMUK 3HaYeHnsaMm pH. CnepoBaTenbHO, KynMpoBaHMe AyoaeHanbHOro pedrokca
MOXET ObITb BaXHbIM 3TanomM npodunaktnku passutms AKIN. Cpeam KOMNOHEHTOB AyOAEHAIbHOrO COAEPXUMOrO,
0OKa3bIBaIOLLEr0 MOBPEXAaloLee OENCTBME HA CIN3UCTYID 000J1I04KY MULLEBOAA, Hanbosiee n3aydeHa posib Xeny-
HbIX KMCNOT. MNpucytcTBre rMapodOOHbIX XENMYHbIX KMCIOT, @ UMEHHO Ae30KcuxoneBon kucnotsel (OXK), cBa3aHo
C OKMCNUTENIbHbIM nospexaeHnem JHK B ovarax umnmHOpPOKIETOYHOM MeTarnia3mm KNWeYHoro tuna. Ypconesok-
cuxoneas kucnota (YOXK), rugpodunbHas XenyHas KMCoTa, ABASETCS NPUPOAHbLIM KOHKYPEHTHbIM MHTMOUTOPOM
OXK v npepotepawtaet nospexaeHne JHK n aktnsaumio saepHoro ¢paktopa-kB (NF-kB), BbiI3BaHHbIE TOKCUYHBIMU
XXENYHbIMU KNCIOTaMU B anuUTenmanbHblx kneTkax nuwesona npu MNb. LlutonpoTtektmuBHbin addekT YIAXK, Hanpas-
JIEHHbIN Ha nNpefoTepalleHne nospexaeHns JHK v nosbilweHne penapaTtnBHOM BO3MOXHOCTW KJIETOK B MeTania-
31poBaHHOM anutenumn MNbB, Nno3BoNgeT paccmaTpmBaTth 3TOT NPenapart B Ka4eCTBE CPEeACcCTBA XUMUONPODUIAKTUKN
y NauneHToB ¢ AuarHo3om MOPBb.

3aknoueHue. [JobasneHve k 6a3oBoii Tepanuu npenapatoB YOXK natoreHeTnieckn 060CHOBAHO Yy MaLVeHTOB
¢ 'OPB B cnyyae Hannuma gyoaeHoractpoadodareanbHoro pedokca. HasHayeHme KOMMIEKCHOM Tepanum CHU3UT
4aCTOTy pPa3BUTUSA 3PO3MBHOIO 330darnta, nporpeccmposanus Nb ¢ pasBuTUEM OUCIasnun U aaeHoKapLMHOMSI,
00YCII0BNEHHbIX BO3OENCTBUEM XENYHbIX KUCIIOT.

KnioueBble cnoBa: ayoneHoractpoasodareasnbHbll pedaioKe, XenyHas KUcnoTa, ractpodadodareansHas ped-
NtoKCHaa 6onesHb, nuweBon bappeta, ageHokapuHoMa nuwesoaa, pH-uMnegaHcoMeTpusi, YpCoae30KCuxose-
Bad Kmcnora

KoHdnukT MHTEepecoB: aBTopbl 3a9BASI0T 00 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana uutuposanusa: CtopoHosa O.A., MNapackeBosa A.B., MakylwumHa A.A. Ponb ayoneHoractpoasodareasnbHoro pedrokca B npo-
rpeccmpoBaHnn ractTpoasodareanbHon pedntokCHOM 601e3HM: OT 330darnTa 4o afeHOKapLUMHOMBI. POCCUNCKMIA XypHa raCTPO3HTE-
ponoruu, renatonoruu, konornpoktonorin. 2024;34(3):90-98. https://doi.org/10.22416/1382-4376-2024-34-3-90-98
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Aim: to present data on the role of bile acids in the progression of Barrett's esophagus (BE) and the development
of esophageal dysplasia and adenocarcinoma and to provide a rationale for the use of ursodeoxycholic acid in addi-
tion to basic therapy in patients with gastroesophageal reflux disease (GERD).

Key points. The prevalence of GERD in the world is 13.98 %. In the absence of the necessary treatment or non-com-
pliance with the recommended regimens and duration of drug use, complications of GERD develop such as stricture,
bleeding, BE, which, in turn, is a risk factor for the development of esophageal adenocarcinoma (EAC). The basic
therapy for GERD is proton pump inhibitors (PPIs), but up to 40 % of patients do not fully respond to PPl monothera-
py, which indicates the need to consider, among the factors in the pathogenesis of GERD, the persistence of weakly
acidic and weakly alkaline refluxes, the presence of which can be diagnosed by performing 24-hour impedance-pH
monitoring. It has been proven that refluxate is predominantly acidic in nature in 50 % of patients with GERD, acidic
with a bile component in 39.7 %, and 10.3 % of patients have bile reflux. The weaklly alkaline nature of reflux, due
to the presence of duodenal contents, significantly increases the incidence of intestinal metaplasia with dysplasia
and EAC compared to acidic pH values. Therefore, stopping duodenal reflux may be an important step in preventing
the development of EAC. Among the components of duodenal contents that have a damaging effect on the mucous
membrane of the esophagus, the role of bile acids has been most studied. The presence of hydrophobic bile ac-
ids, namely deoxycholic acid (DCA), is associated with oxidative DNA damage in lesions of intestinal-type columnar
cell metaplasia. Ursodeoxycholic acid (UDCA), a hydrophilic bile acid, is a natural competitive inhibitor of DCA and
prevents DNA damage and nuclear factor-xB (NF-kB) activation caused by toxic bile acids in BE epithelial cells.
The cytoprotective effect of UDCA, aimed at preventing DNA damage and increasing the reparative capacity of cells
in the metaplastic epithelium of the BE, allows us to consider this drug as a means of chemoprophylaxis in patients
diagnosed with GERD.

Conclusion. The addition of UDCA drugs to the basic therapy is pathogenetically justified in patients with GERD in the
presence of duodenogastroesophageal reflux. Prescribing complex therapy will reduce the incidence of esophagitis,
progression of BE with the development of dysplasia and adenocarcinoma caused by exposure to bile acids.
Keywords: duodenogastroesophageal reflux, bile acid, gastroesophageal reflux disease, Barrett's esophagus,
esophageal adenocarcinoma, impedance-pH monitoring, ursodeoxycholic acid
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B Mupe HEYKJOHHO pacTeT pacHpoCTPaHEHHOCTb
racrpoasodareanvuoil pedmokcHoii 6oaesun (FTIOPBH),
B CBSI3W C YeM BOIIPOCHI, CBSI3aHHbBIE C €€ JINarHOCTH-
KO W Jie4eHneM, He TepsioT aKTyaJbHOCTH M 3aHUMa-
10T 3HAYMMOE MECTO B racTPOIHTEPOSOTHH. CUMIITOMBI
3a60JIeBaHNsl  CHIDKAIOT KAvyecTBO JKU3HU MallUeH-
Ta, BJAEKYT 3a co60ii m3MeHeHue oOpasa ero >KU3HH,
a Takxke TpeGyIoT MOPOii TOCTOSTHHOTO MpHeMa JieKap-
CTBEHHBIX TIPENapaToB U IPOBEJACHUS XUPYPruyecKo-
ro BMeniaresbctBa. COrlacHO JaHHBIM, TOJYYEHHDIM
B HeJlaBHEM MeTaaHaJn3e, B KOTOpbIil Borwio 102 wmc-
cjaefioBaHUs, MHUpoBag pacmpocTpaHeHHOCTr [DPbB
cocrauia 13,98 % (95%-Hblii JoBEepUTENbHBIIT HHTED-
Bas (JIN): 12,47—15,56 %) [1].

B Poccun B nocsieziayie rozibl IpoBesieH psiji KPYITHBIX
UCCTEZIOBAHNI, TIOCBAIIEHHBIX AHATN3Y PACIPOCTPAaHEH-
HocTi u3xoru n cobcteerro 'OPBH. B 2006—2007-x ro-
nax B 6 ropogax — Cankr-IletepOypre, Kpacnosipcke,
Kazann, Kemepose, Psszanu n Capancke — TTPOBOIMIN
OMpoC HaceseHust, n cpean 7828 omporieHHbIx 47,5 %
PECIIOH/IEHTOB  YKa3aJIi, YTO KOI/Ia-J1MO0 MCIIbITBIBAJIM
uzxory [2]. B ApyroM MHOTOIIEHTPOBOM HCCJIEIOBAHN,
pe3yJIbTaTbl KOTOpOro ObLan onyO6iaukoBanbl B 2022 T.,
AHKeTUPOBaHbBI 7216 TMAIMEeHTOB MOMKJINHIK B BO3pacTe
or 18 1o 90 ner, manee B Xoje paGoOThI MTPOAHATNZUPO-
Banbl 6132 ankernl. [lo pesysbratam 3TOrO HMCCIEI0BA-
HUsI, pacrpocTpaHeHHocTb ['OPB cpean nanmentos mno-
JIMKJIMHUK cocTasmna 34,2 % [3].

[Ipu orcyrcTBUM HEOOXOAMMOTO JIEUEHUS WA He-
cOOJIIOIEHN PEKOMEH/IOBAHHBIX CXEM U JIJIUTETHHO-
CTU TIpUEeMa TPernapaToB pa3BUBAIOTCS TaKUe OCJIOKHE-
Husg 'OPB, kak cTpukrypa, KpoBOoTeUueHne, MUIIEBO
Bappera (IIB), KoTopbIil, B CBOIO 04Yepe/ib, SBJISAETCA
(akTopoM pucKa pa3BUTUA AJCHOKAPIIMHOMBI THUIIIE-
Boza (AKII) [4].

L.H. Eusebi et al., o606uuB pesyabratsl 44 wc-
cJIeJOBAHWIl, TIPOBEJIN MeTaaHa/N3, 10 JAaHHBIM KOTO-
POTO YacToTa TUCTOJOTUYECKH Bepu(UIIMPOBAHHOTO
1B y nanuentos ¢ TOPB cocrasumia 7,2 % (95% [:
5,4—9,3 %), Torma Kak SHIOCKOIMYECKHNE IPU3HAKI
I16 6o BoistBAeHbI Y 12,0 % GosbHbix (95% JIU:
5,5-20,3 %) [5]. IIpu stom puck passurus AKII
y naruenToB ¢ I1B 6e3 pucnnazum anurenust cocras-
asier okoao 0,2—0,5 % B roj, npH HAJIWYUU JUCILIA-
3UM HU3KOH CTEIleHMW €Kero/[HbIll PUCK YBeJUYnBaeT-
cst 1o 0,7 %, a y MalMeHToB C JUCIIA3Hedl BBICOKOM
CTETIeHN PUCK PAa3BUTHS HEOIJIa3WM COCTABJSET YiKe
okosio 7 % B rox [6]. B Poccun, 1o maHHbIM 31H-
JIEMUOJIOTHYECKNX — HMCCJEL0BaHuil, 3a60/1eBaeMOCTh
pakom mmmieBoga B 2010 T. cocraBigna J,2 ciaydas
Ha 100 000 macemenus, a B 2020 r. — 5,4 cayuas
na 100 000 nacenenus [7]. CpeHerosoBoit teMil mpu-
pocra 3a6osneBaeMoctu cocrasua 0,96 %, poct 3abosie-
Baemoctn 3a 10 mer — 10,18 % [8].

B ocnose marorenesa I'OPbB jexxkur napyme-
HUe (QYHKIUU TUIEBOIHO-KETYIOYHOTO TIepexo/a
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B COYETAHUW C HapyILIeHHeM KJIUpeHca nuineBoja [4,
9]. IaTonoruveckuii TacTpossodarea bHbIil pedIoKe
(I'SP) BbIsbIBaeT BBHICBOGOMKAEHNE BOCIIAIUTEIbHBIX
IIUTOKMHOB W XEMOKHHOB, CIIOCOOCTBYIONIMX Pa3BU-
THIO 930haruTa u ero KIMHuYecKuX nposssenunit [10].

CoryacHo MonpeanbcKoil KaaccupuKamm, Kiu-
HUYecKue mposBiaenus y namuentoB ¢ 9P pasgens-
10T Ha THIIEBO/HbIE U BHeNuIeBoHbie. Cpen muiie-
BOJIHBIX K006 B TIEPBYIO OYepe/ib CJIeyeT BbIIETUTD
M3KOTY U PETYyPruTanuio Kak HamboJsiee crielimduaabe
st 6ompuabix TOPB [11, 12].

B cosnanum MHOTUX Bpaveil ¢ Pa3BUTUEM HU33KOTH
U TOBPEX/EHUEM CJM3UCTOH OGOJOYKHM TPaJIUIINOHHO
CBSI3aHO HAJIMYNE KUCJIOTO PepIioKca, KOTOPBIN KyIHpY-
€TCsT IPHEMOM aHTHCEKPETOPHBIX MPenaparos, 4To, cob-
CTBEHHO, CIOCOOCTBYET 3a’KUBJEHUIO 9PO3UBHOTO TIOpPa-
JKeHus TmieBosia y narentoB ¢ [OPB. Panee Takoe
3a)KMBJIEHIE PACCMATPUBAJIOCH KaK TeparieBTUYeCKUi
ycIleX, HO B HACTOSIIlee BpPEMs CTAHOBUTCS TOHSTHO,
YTO MHTEHCHBHOCTb CHUMIITOMOB, B YaCTHOCTU W3XKOTH,
IIJIOX0 KOPPEJUPYET C HAJTMYMEM U CTEIEHBIO TSXKECTH
930(harnTa, a CUMITOMBI MOTYT COXPAHSATLCS, HECMOTPS
Ha 3aKUBJIEHHE 3PO3Wil. JTa B3aMMOCBI3b HamboJsee
OTYETINBO TIPOSBJISIETCST B Gojiee HU3KUX IOKA3aTe-
JIIX OTBETA HAa AHTHCEKPETOPHYIO Teparnuio y MarieH-
TOB ¢ HesposuBHOI pedurokcHoi Gostesabo (HIPB)
M0 CPaBHEHWIO C 3PO3UBHOI (hOpMOiT 3a00JE€BAHMS.
Cuie1oBaTeIbHO, He TOJIBKO HAJIMYIE KUCJIOTO pedhIioKca
SIBJISIETCST TIPUYMHON pas3BuTus usxoru. [loatomy Heym-
BUTEJIbHO, YTO 3a TOCJEe/Hee JeCATHIETHE TPOU30IILIA
CM€Ha TIapaJiuT™bl B OTHOIIIEHUU TIAIIMEHTOB C U33KOTOMH,
ocob6eHHO Kacaemo marmenTos ¢ HOPD [13].

Iyonenoracrpossodareansubiii pedJmoke (ITIP),
OOBIYHO HA3BIBAEMDIH «KETIHBIM PedJIIoKCOMs, Tpel-
cTaBysieT co6oil 3a6pOC COMAEPKUMOTO JIBEHAIIATH-
MEPCTHON KUIIKU, BKJIOYAs KETYb, 4epe3 KeTyI0K
B numeso. Jlyogenoracrpanbubiii pedaioke (JATP),
cocTostHME, 006s3aTeqpbHo mpeanectByonee /IIIP,
MOJKET BO3HUKATh CIOPAJAMYECKN B MEXKIHIIEBAPU-
TEJBHBIN TEPUOJ] W TOCTIPAHINATHHO Y 3I0POBBIX
no6posoaibiieB [14], a y Gombubix 'OPB — Takske
IpU HApYIIEHUN AHTPOAYOAEHATHHON KOOPIMHAIIH
B HOUHBIE 1 yTpeHHne yacer [15]. O6beKTUBHBIM METO-
qom guarHoctuku JII'P mpusnana pH-merpust xemy-
Ka, TpaduKu KOTOPOW TIpe/CTaBIeHbl Ha pUCYHKe 1.
Pedurioke omnpenensiercst kak yBennvenune pH B xe-
ayake soime 5,0 (1o 8,0) exuHul, KOTOPOe He CBs3a-
Ho ¢ mpueMoM mmmu. /[I'P cunrtaercs BBIpaKE€HHDBIM,
€CJIM JITUTEJbHOCTh BCEX €r0o 3IMM30/[0B IPEBBINIAET
10 % Bpemenn MoHuTOpUpOBaHUs PH Keayaka.

s Bepudpmkanmum B mpocBere muieBoja ped-
JIIOKTATA, COAEPIKAIIEro KeJUHble KUCIOThI, TPUIICHH,
JIN30JIENUTUH, OBLIN TPEIJIOKEHDBI PA3JIUYHbIE METO-
nuku. B panHux paborax B KOHIIE MPOILJIOTO BeKa MC-
cJIeIoBaTeTN OTIPE/IENISJIN HAJMUNe KeJYl, TPUIICHHA
U IIEJIOYHBIX BEIIECTB B aCHUPAIIHOHHOM MaTepuaJie,
PN TIPOBEJIEHUN 9H/IOCKOTTMYECKON OUOTICUN U CI[UH-
turpadum [16—18]. [Tosxke Gosee COBpeMEHHBIM Me-
TO/IOM KOJIMYECTBEHHOI OIIEHKN COJ/IEPXKAHUS YPOB-
Hg Oumpy6uHa B pedokTare ObLT MPU3HAH METOJ

OIITOBOJIOKOHHO} CIIEKTPO(OTOMETPUN, OCHOBAHHBII
Ha ompeieleHnn aGCopOIMOHHOTO CHeKTpa OMIupyOu-
Ha (Hampumep, ¢ moMolnbio anmapara Bilitec™ 2000
IIPOU3BOACTBA aMEPUKAHCKOI KoMmanuu « Medtronic» )
[19]. B panbHeiinieM mupoxkoe TpPUMEHEHUE MOJIy-
YU METOJI MHOTOKAHAJBbHOW BHYTPHUIUIIEBOIHOIMN
pH-uMnenancomerpuu,  crnocoGHbIT  uaeHTHDUIN-
poBarb Hammuwe pedJioKca B MUIIEBOJ HE3aBUCUMO
or pH 3a6pacbiBaeMoro pediiokraTa, TO €CTb TOSIBU-
JIACh BO3MOJKHOCTDH ONPEJENSITh HE TOJBKO KHUCJbIE
(pH < 4), 1o u crabokucivie (4 < pH < 7) u cna6o-
menounbie (pH > 7) TOP, a takxke nx usnueckue
xapakrepucTukn (GKUKOCTb, Ta3, CMEMIaHHBIH COCTaB).
OHOBPEMEHHO € BBe/IEHUEM B IMMPOKYIO KINHIYECKYTO
OpakTuKy pH-uMIegancoMeTpuy IHIEBOA HCIIOJIb30-
Banme Bilitec™ 2000 mpaKTHUecKn TMOJHOCTBIO TTPEKpa-
tiaock. OHAKO CJIelyeT YYUTBIBATh, YTO BbIABJIEHUE
<HEKHUCJIOTO» WJIN <IIEJIOYHOTO» pedhIiokca He SBISeTCs
TOJIHBIM SKBHBAJIEHTOM <«JKETYHOTO PEIIIOKCa», TIOCKOJIb-
Ky amGyJatopubie uccienoBanms pH u Bilitec™ 2000
B OTCYTCTBHE KHCJIOTOCYIIPECCHBHOII TEPATINY TTOKA3AJH,
yto JIT'IP MOXeT BO3HWKATh W TPU KUCIBIX MOKa3aTe-
aax pH [20—22].

Cpet KOMIOHEHTOB [IyOJIEHAJIBHOTO COAEPKUMO-
ro, OKa3bIBAIOIIUX ITOBPEXKAAIOIee JeHCTBUE HA CJIHU-
3UCTyT0 000JOUKY THIIEBO/a, HamboJiee M3ydeHa poJib
JKETYHBIX KUCJIOT. Y CTAaHOBJIEHO, YTO KOHDBIOTMPOBAH-
HBIE C TAyPUHOM JKeTdHble coam (Taypoe30KCHXo-
JIaT ¥ TaypoXoJaT) OKas3bIBAIOT GoJiee BBIPAKEHHBIN
noBpexAatonil a(pdeKT Ha CAMZUCTYIO THUIIEBO/A
npu kucjaoM 3unadennu pH (koHcranta auccormanin
o6enx kucaor (pKa) cocrasasger 1,9), uto onpegenser
UX CHHEPTU3M C COJISTHON KUCJOTOI B IIaTOreHe3e 330-
darura. Crenyer OTMETUTb, YTO KOHBIOTHPOBAHHDIE
JKeTYHbIe KUCJOTbI B KHCJOH cpezie OcJaabJslioT TOK-
CUYHOE JIeWCTBUE METNCHHA Ha CJIM3UCTYIO OOOJOUKY
nuieBoa. HeKoHbIOrupoBaHHbBIE KETYHbIE KUCIOTDI
6osiee ToxcuuHbl 1pu pH B mpemenax 5—8 eguHuil.
Takum o6pasoM, MpH IOAABJEHUN KHCJIOTOIPOLY-
nupymonieii (QyHKIMN >KeayaKa TOBpeskaaIiee Jefi-
cTBue pedJIIoKTaTa, COJEpIKAIIero HeKOHDbIOTMPOBaH-
HbIe JKeJTYHbIe KUCJIOTHI, ycuaupaercs. [IpuBeneHubie
JIAaHHbIEe MOTYT OODBICHATb HEIOCTATOYHBIN KJIMHUYE-
CKHI OTBET HAa MOHOTEPAIUIO aHTUCEKPETOPHBIMHU TIpe-
maparamu y 15—20 % GosbHbIX [23, 24].

B mpoBesieHHOM HEABHO CHCTEMATHYECKOM 0630pe
C. Basnayake et al., Braouaiomem B cebst 66 Hayd-
HBIX CTarell, n3ydasach pacnpocrpaHesHocts JIIP
cpean manuentoB ¢ I'OPB. Ilpm anamuse acnupa-
IIUOHHOTO COJEPKUMOTO W3 MHUIIEBO/Ia, MPOBEICH-
HOM B 5 paboTax, U BBHINOJHEHUU ONTOBOJOKOHHOIM
ceKTpogOoTOMETPUH, BBIOPAHHON METOIOM JAUArHO-
CTUKM B 23 UCCJeI0OBaHusX, pacnpocrpaneHHocts [[IOP
cpean 6ombHBIX 'OPDB Bapbuposana B mpeaenax 20—94
u 10—97 % cooTBeTCTBEHHO, TP TOM PA3HUIA HE J10-
CTUTATA CTATUCTUYECKHN 3HAUYMMBIX pagsmanii. [I1pu aTom
IPOIEHT BpEMeHH, B TeUeHHe KOTOPOro ObLI 3aperu-
crpupoBad /II'OP MerosoM ONTOBOJIOKOHHOH CHEKTPO-
(oromeTprn, 1O JAHHBIM PA3HBIX ABTOPOB, COCTAB-
a1 ot 2,4 10 19 % ot BpeMeHn uccienoBanus [25].
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Pucynox 1. pH-metpus numesoja, KapamajabHOTO OTAena n Tena edyaka: ! — rpadux pH B mmmesoge (xuc-
apie TOP — cumxkenne pH umxe 4 equnun); 2 — rpaduk pH B KapamaabHOoM orzgene skeayaka; 3 — rpadux pH
B Tesie JKeNyIKa; 3eJeHas TOPU3OHTAJNbHAS JUHUS — TIpueM numm; Oemas ctpeika — OydepHoe JeficTBIe TUINNT;
(moseToBast TOpU3OHTATbHAS JUHUSA — TosoxeHue gexa;, TP — ayomenoractpambubiii pedmioke (3mech n ga-
Jiee — CcOOCTBeHHbIE JaHHbIE KJIMHWKU TPOTENEBTHKN BHYTPEHHUX OO0J€3HEi, TacTPOIHTEPOJOTHH W TEHNaTOJOTHH
nm. B.X. Bacunenko)

Figure 1. pH-metry of the esophagus, cardia and body of the stomach: 7/ — pH graph in the esophagus (acid
GER — decrease in pH below 4 units); 2 — pH graph in the cardia; 3 — pH graph in the body of the stomach;
green horizontal line — food intake; white arrow — buffering effect of food; purple horizontal line — lying po-
sition; JITP — duodenogastric reflux (hereinafter — own data from the V.Kh. Vasilenko Clinic of Propaedeutics
of Internal Diseases, Gastroenterology and Hepatology)

CorylacHO TOTyuyeHHBbIM JaHHbIM, vaiie /[P BbI-
SABJSETCS Yy TAIMEHTOB C 3PO3UBHOM PedJIIOKCHON
6osesnpio (APB), wem HOPH (22—80 % vs. 10—
63 % cooTBeTcTBeHHO). AHamms 23 paloT mOKaszal,
4yTo B rpyimme 6osbHbIX JPB, ocioxkHeHHOIT nuIeBo-
qoM bappera, pacnmpocTpaHeHHOCTb M CTelleHb BbIpa-
skennoctu JITDP 6buin 1ocToBEpHO BBITIIE 110 CpaBHe-
Huto ¢ rpynmnoil mannentoB ¢ IPB ¢ HeocnoxxHeHHBIM
teuerrieM, HOPDB u rpymnmnoii 3710poBbIX A06POBOJIbL-
nes (p < 0,05). PacnpocrpaneHHOCTb peduiioKca
cpean 6oabHbIx ¢ 1B Bapbuposana or 50 go 100 %,
a mpoleHT BpeMenn peructpanun [ITIP 6b11 onpene-
JieH B mpegenax or 7,8 g0 48 % [25].

Kpome Toro, npu ananuse 8 ucciaeoBanuii y 60Jib-
HBIX C THCTOJIOTHYECKN JoKazaHHbM [IB maywamach
B3aMMOCBsI3b pacrpoctpanernHoctu JAT'IP ¢ mmmHoi
cermenTa [1B, Hasmm4MeM WM OTCYTCTBHEM TIPU3HAKOB
puciiasun 1 AKIL. ABropsl mokasasiu, 4to GOJIbIIas
pacmpocTpaHeHHOCTh u  azuTenabHOCcTh [ITOP  mme-
JIM MECTO CPeJN TAIMEeHTOB C Pa3BUTHEM JIUCIIA3WM,
AKII w pmunabiM cermentoM [1B, Hexemun y 60ib-
HbIX 6e3 JMUCIJIA3UH, a/IEHOKAPIIMHOMbBI ITUIIEBO/IA
win ¢ KoporkuM cermentoMm I[IB. Takum o6pasom,
CTAaHOBUTCS OYEBU/IHBIM, YTO MPUCYTCTBUE B PedIIioK-
TaTe COJAEPIKUMOTO JIBEHA/IATUIIEPCTHONW KHUIIKU CY-
IecTBeHHO yTsiKessier Tedenne [OPDB [25].
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[Tokazano, uto Hasnume B peduriokTare T 1Podos-
HBIX JKETYHBIX KHCJIOT, a MUMEHHO Je30KCHXOJEBOi
kucaorel (JIXK), cBSI3aHO ¢ OKHCIUTETBHBIM MOBPEK-
neaneMm /IHK B ovarax nmuimHAPOKJIETOUHON MeTaria-
3UM KUIIEYHOTO THIIA. Y PCOJE30KCUXO0JeBass KUCIOTa
(YIXK), rupoUIbHAS JKeTIHAS KUCTIOTa, SBJSET-
CsI TMIPUPOAHBIM KOHKYpeHTHbIM uHTHOuTopoM JIXK
n npenorspamaer nospexaenne [JHK n axtusanmio
sueptoro dakropa-kB (NF-«xB), BbisBaHHBIE TOKCHY-
HBIMU JKEJTYHBIMU KHUCJIOTAMU B SMUTEJNATHHBIX KJIET-
kax mpu IIb [26—28].

[IpencraBaster mHTepec pabota X. Huo et al.,
B KOTOPOH M3y4asJoch TOBPEXK/aiolee BO3JelicTBre
cnaGokucoii cpeapr xeryaka (pH = 5,5) B KomGuHa-
1IN C JKeJYHBIMU KUCJIOTAMU Ha CJIU3UCTYIO 060JI0Y-
Ky THImeBofa. B TpoBeAeHHBIX in 0itro HCCIEO-
BaHUSIX GUONTATOB MuIileBojga y 6obHbIX 11D 6bl10
MPOJIEMOHCTPUPOBAHO, YTO CITAGOKWUCIBIE PACTBOPDBI
JKEJIYHBIX COJIell, CXOJHbIE TI0 COCTABY C 3KeIy/104-
HBIM COKOM TMAaIMEeHTOB, MOJYYAONNX aHTHCEKpe-
TOPHYIO Tepanuio MHruOGUTOPaMu TTPOTOHHON TTOMIIBI
(UIIID), renepupyioT akTHBHBIE (GOPMBI KUCAOPOIA
U BBI3BIBAIOT OKucJauTesbHoe mospexaenne [JHK
B METAIJTa3WPOBAHHOM IHJIWHIPOKIETOYHOM HITH-
Tequu nuleBoja Bappera m panbHeililee pasBurtne
aJleHoKapImHOMbBI. Takum o6paszoM, MOBpeXK/IeHUe
JIHK, BbI3BanHOE pedJIIOKCOM >KETyJ0YHOTO COKa
y nauuenrtos, nosayuvatomux MIITI, mosker cro-
co6CTBOBATh KaHIlEpOTeHe3y THieBoja bappera
M JIeKaTh B OCHOBE PACTYyIEld 4YacTOTHI Pa3BUTHUS
AKII, necmorpst Ha mupokoe ucnoJsb3oBanne WMIIII.
Kpowme Toro, aBTOpHI MOAPOOHO M3YUMJIN POJH TeHA
p38 B peakiun IIb Ha okucauTenbHOE MOBPEXK/E-
Hre /JHK smurtenus m B mocsenymomnieil pemapanyui
MOJI BO3/IEICTBUEM TOKCUYHBIX >KEJYHBIX KHUCJIOT.
Boerto mpogeMoHCTpUpPOBaHO, WTO akTHBANusS p38
BBI3BIBAET yMEHbIIEHNE [IOJIM KJETOK, BCTYTAIONNX
B S-pasy meseHUs, 4TO MOXKET JJaTh ATUM KJETKAM
BpeMsi JIJIsI BOcCTaHOBJIeHMsT ux nospexaennoi JHK
nepeJ permkainueil. A go6aBjieHne B KCIEPUMEHTe
YAXK croco6cTBOBaNO yBETUYEHIIO aKTUBHOCTH P38,
YTO JIOKA3bIBAET €€ BBICOKYIO 3((PEKTUBHOCTL B Ipe-
porpaiennn  nospexkaenus JHK u  nobimenun
penapaTuBHON BO3MOKHOCTH KJIETOK B METAIlJIa3Mpo-
BAHHOM SIMUTETUN. JTU PE3YJbTAThI BBISBUJIN HOBbBIE
MOTEHIMANbHbIE MWINEHW IS XUMHOTPODUIAKTHKA
y TaIMeHToB ¢ nuieBoioM bappera [29].

B npyroit axcmepuMeHTambHON padoTe, TPOBEIEH-
HOIl Ha KpbICcaX, KHUTAliCKUe WCCJe0BaTeJ Il CMOo/le-
JIUPOBAJIN Pa3BUTHE IyOJEHOTACTP0330(hareasbHOTO
pedJiiokca TyTeM BbBITIOJIHEHUS KUBOTHBIM 330aro-
nyoseHocToMnn. Jlasee aBTOPBI ONpeesiin BANSHIIE
ypoBHsi pH peduriokrara Ha pasBuTHe aJeHOKaPITHO-
MBI nnmeBo/a ciycts 40 Hezmesb Toce OTepaTuBHOTO
BMEINATeNbCTBA. DBLIO TOKa3aHo, dYTO CJaboIIen04-
HOIl Xapakrep pedJiokTaTa, 00YCJIOBJECHHBIN HaJIM-
YreM JYOJeHAJIbHOTO COJEPKUMOro, JIOCTOBEPHO YBe-
JIMYUBAET YACTOTY PA3BUTUS KUIIEYHON MeTaria3mu
¢ nucnnasueit 1 AKII 1o cpaBHeHMIO ¢ TPYNTION € KHC-
apiMu 3HadeHusMu pH (p < 0,01). CremoBaTesbHO,

KyIHIPOBAaHUE IYO/eHAIBHOTO pedJIiokca MOXKeT ObITh
Ba)KHBIM aTarioM npodumraktuku pazsutust AKIIL [30].
HuronporektuBroe geiicteue Y /IXK 6buto  mo-
Ka3aHO B SKcIepuMeHTanbHON pabore E. Ojima
et al., mpoBexennoii Ha Ja6OPATOPHBIX KpbICAX.
UccnemyeMble KUBOTHBIE TOCJE CO3JAHUS MOETN
passutust y Hux JIIOP Obuiu pasgeneHbl HA OCHOB-
HyIO TPYyINy, KOTOpas MoJydama KOpM C J1o6aBKa-
mMu Y/JAIXK B Teuenne 40 Hesmesb, U KOHTPOJbHYIO
TpymITy, KoTopas HHTazach KopMoM 06e3 100aBOK.
B rpymnme, npunumasmieir ¥ /XK, azodarut 6611 Me-
Hee BBIPAKEHHBIM, yacTtoTa passutus [IB Gbira 3Ha-
unresabHo Hioke (p < 0,05), caydanm paka HHIEBOJA
He HaOJIONAINCh, B TO BpeMs KaK B KOHTPOJbBHOI
rpynme ObLIO BbIABIEHO HECKOJbKO ciaydaeB AKII
(p < 0,05). Kosmuecrso Y/IXK B skemun ObLIO PABHO
32,7 + 11,4 MMoub/J1 B TPyIIE KPbIC, TONyUaBIIeil
aror npenapar, u 0,82 + 0,33 MMOJb/JT B KOHTPOJIb-
Hoit rpymme (p < 0,05). KpoMe Toro, HHTEHCUBHOCTb
skcripeccnn NF-«B Obia Bbillle B KOHTPOJIBHOM
rpynme, yem B rpynne YJIXK (p < 0,05). Takum
o6pasom, nuronporektuBHoe geiicteue YJ/[XK Mmo-
JKeT ObITb MCIIOJb30BAHO C 1eJbI0 IPOQPUIAKTUKI
pas3BUTUS aJleHOKapIMHOMBI nuieBoa [31].

Kak ormeuasioch Bbiile, Y /XK szamuiiaer KieTku
MUIEBO/IA OT OKUCJUTENTBHOTO CTPECcCa, BBI3BAHHOTO
IIUTOTOKCUYHBIMHI JKEJTYHBIMU KUCJI0TaMU. B HegaBHeil
paboTe aMepUKaHCKUE WCCIEN0BATETH U3YIaJId IUTO-
IPOTEKTUBHBIN 3(M(EKT Ipernaparos, COAEPIKAMINX
Y/IXK, B OTHOIIEHNH CAU3UCTON 00OJIOYKH HMUIEBOIA
y 29 6ospubix [IPDB ¢ tucrosornveckn moaTBEpIKIEH-
veiM [Ib n manmumem /JITOP. Ilanmentam mpoBoau-
soch Jgedenne Y/IXK B cyrounoit gose 13—15 mr/kr
Macchl Tesia B TedeHue 6 mecsieB. Kmmanveckyio ad-
dextuBHocTh Y/IXK onpenensiin myteM OIEHKH W3-
MEHEHUI B COCTaBe JKENYHDBIX KHUCJIOT B COAEPKUMOM
JKeTyJKa ¥ MapKepOB OKHCJIUTEIbHOTO MOBPEXKICHUS
JIHK B 6mnonrarax u3 cermenta I1B. Konienrparuio
JKEJTYHBIX KHUCJIOT M3MEpSIM MEeTOAOM JKUIAKOCTHOMN
xpomarorpadun,/Macc-criekrpomerpun. cxommno Ko-
anuectBo Y/IXK cocrasisano 18,2 % ot obuiero mo-
Kazaressl KOHBIOTHPOBAHHBIX U HEKOHBIOTHPOBAHHBIX
JKeuHbIX Kucsor. llocie kypca jedennd Inpenapara-
mn YAXK coxmep:xanme 3TOM KHUCJIOTBI 3HAUNTETHHO
yBEIUUNIOCh n coctaBmio 93,4 % or 0O0IIero KoJu-
gecTBa JkemuHbix Kucaor (p < 0,0001). Takum o6pa-
30M, TIpU aHAJIN3E JKEeIYJZ0UHOTO COAEPKUMOrO y 3TUX
GOJTHHBIX HAGIIONAINCH MOJOKUTETbHBIE M3MEHEHUS
B COCTaBe >KEJYHBIX KHUCJIOT B CTOPOHY yBEJINYEHUS
HETOKCUYHBIX (DOPM. IDKCHPeCCUsi MapKepOB OKWCJIHU-
tespHOro moBpesxzaenus JHK onenuBanace B 6mo-
nTaTax mHieBoja bappera ”MMyHOTICTOXUMITYECKUM
METOJIOM. DKCIPECCUsi TKaHeBbIX GnoMapkepos (8-Tu-
npokcuaesokcuryanosut, 8OhdG; mMapkepoB KieTod-
Hoii npomudeparuu (Ki67) u amonrosa (paciernien-
Hag Kacmasa-3)) He M3MEHHWJIach Tocae 6 Mecsres
gedenus Y /IXK. Ilomydyenuble jaHHBIE YKa3bIBAIOT
Ha HEOOXOJMMOCTD JAJIbHEHIIeTr0 U3YYeHUs Teparnes-
THYecKoro criextpa mpumenenuss Y /XK npu ped-
Jokc-a3odarure u 1B [32].
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B To ke BpeMsI B TeueHue >-JIETHETO TPOCTIEKTUBHO-
TO PAaHJOMU3UPOBAHHOTO UCCIEOBAHUS MO N3YYEHUIO
apPexruBrocTn nevenust 1B y moxuabix marmeHToB
1o/ HabJII0IeHNeM HaXO/ININCh /IBE TPYIIThI OOJTbHBIX:
rpynna A HenpepbiBHO mosyyasia MoHorepanuio VIIIT
(omenpason 20 Mr 2 pasa B cyTKu), B rpynmne b 6b110
HazHayeHO KoMOuHupoBanuoe Jjedenne WIIIT (ome-
npason 20 Mr 2 pasa B cyTku) u mpemaparom Y /IXK
(B gose 10 Mr/Kr mMacchbl Tejla B CyTKH). B KoHIIEe IIe-
puojia HaOMOJeHus B TPYIINe, HAXOIWBINEHCS HA MO-
norepanuu WIIII, otmedeHo cHmxenue dactotbl 1B
Ha 6,7 % ciydaeB, TOT[a KaK y MAI[EHTOB, MOJydYaB-
mux Kom6uHuposanHoe jedenne VIIIT u npenapatom
VXK, uacrora IIB cuusuiacy Ha 32,3 % (p = 0,03).
Uepes S ger Jiedenus 930aruT AMArHOCTUPOBAH
y 53,3 % marmenToB rpymnbl A u b y 12,9 % s
rpymmsl b (p = 0,002). OT/1e1bHO CIeyeT OTMETUTD,
4TO B 00€WX TPYMIAX [0 Havyajla JIe9eHUs TUCTIIA3us
He orpejensiach. B rpynmne A uepe3 5 jieT MOHOTe-
pamun UIII gucniasus Bosuukia y 16,7 % maren-
toB (OII = 0,08; 95% JAMN: 0,00—1,44; p = 0,06).
B rtpymme b depe3 5 jer HaGMIOMEHUS AUCIIA3US

He 6bLIa INAarHOCTUPOBAHA HU Y OJHOTO U3 MAIUEHTOB.
Otyndne O TPYTINaM YacTOThl Pa3BUTHS AUCILIA3UN
MpUOIIKAINCHE K JOCTOBEPHO 3HAUMMOMY YPOBHIO
(OII = 13,59; 95% [AW: 0,72—257,49; p = 0,06).
Takum o6paszoM, aBTOpaMu CJIeJIaH BBIBOJ O OoJiee BbI-
cokoit apderTUBHOCTH KOMOWHUPOBAHHON Tepannn
WIIIT u npenapatom Y /XK 1Mo cpaBHEHHIO ¢ MOHOTe-
panmeii UIIII numeBona Bappera u a3odarura y 1mo-
SKIJIBIX ITalreHTos [33].

Ha cerogusimmauit  nenb  pH-umnegancomerpusi,
MpU3HAHHAS «30JIOTBIM CTAH/IAPTOM» JIMAaTHOCTUKU
'9PB, gaBisercs B KIMHUYECKOI MPAKTUKE €/[UHCTBEH-
HBIM METO/IOM HMCCJIe/IOBAHUS, TTO3BOJISIONIMM OIEHUTD
(pusnyecke 1 XUMUYECKHUE XaPAKTEPUCTHKHU peIIioK-
tata [34—38]. B smreparype ymnorpe6isieTcs TepMuH
<IEeJIOYHON pedJIioKC», HO OYEBUIHO, YTO <UHCTBIN»
IEeJIOUYHOI pedJIioKC BO3MOXKEH JIUIML Y TAlUeHTOB
C TIOJIHBIM TIPEKPAIIeHUeM CEKPEIUU COJITHOU KUCJIO-
TBhI, TO €CTb MPU COCTOSTHUM AHAIMHOCTU, O KOTOPOU
MOJKHO C yBEPEHHOCTHIO TOBOPUTDH JIUIIDH MPHU YCIOBUH
TOTQJIbHON TacTPIKTOMUM. B KIMHUUYECKON MpaKTHKe
y GOJBITMHCTBA GONBHBIX Pe(IIOKTAT MPeICTaBISeT
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Pucynox 2. pH-umnenancomerpus numeBosaa: 1 — rpaduk pH B mumeBose; 2 — rpaduky nMIeaHca B MUIIEBOJIE;
BO BpeMs pedumokca (MyHKTHPHAS CTPENKa) B MUMIEBOJAE PETUCTPUPYIOTCS caabomenounbe sHauenns pH — 8 exn-

nnr (CILIomHAs CTpesKa)

Figure 2. pH impedance monitoring of the esophagus: 7 — graph of pH in the esophagus; 2 — impedance graphs
in the esophagus; during reflux (dashed arrow), weakly alkaline pH values are recorded in the esophagus —

8 units (solid arrow)
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co6oil cMech MIEJOYHOTO JAYyO/€HATHHOTO CeKpeTa
7 KHUCJIOTO KeJyJ0YHOTO COKa, YTO W OmpeiesiseT 3Ha-
YyeHre BHYTPHUIHIEBOAHOTO pH, a MMeHHO KOHIIeH-
Tparmio moHoB H*, B 3aBucuMOCTH OT mpeobaaaHus
TOTO WUJIW WHOTO KOMIIOHEHTa, YTO W BO3MOXKHO OIpe-
JleJuTh 1pu mpoBesennn pH-umnexancomerpun.

B mnayunoii pa6ore, BbIosiHeHHOI B KimHuke mpo-
MeJIEBTUKI BHYTPEHHUX O0JIe3Hel, racTpOIHTEPOJIOTHH
n renarojoru M. B.X. Bacunenko, maydanach cre-
MeHb TIOBPEXX/ICHNS CJIU3NUCTON  OOOJIOUKN  TIUTIEBO/IA
B 3aBUCHUMOCTHU OT XapaKTepa BO3/IEWCTBYIOIIETO HA Hee
pedmokrara. I[Tammentam ¢ TOPB (n = 151) Gpuia
BBITIOJTHEHA CyTouHass pH-uMnemaHcomMeTpusi Ha TIpu-
6ope oredecTBeHHOTO TpousBo/icTBa «lacrpockan-MTAM»
(HIIIT «Mcrok-CucreMa», DOpsisuHO), 330(aroracTpoiy-
OJIEHOCKOIHST, MOPOJIOTIYeCKoe MCCeIoBaHme GUOTICHI-
Horo Marepuasia ipose/ieHo B 111 cayuasix. [Ipu usyuennmn
OUONTATOB OIEHUBAJIN CTElleHb BBIPAYKEHHOCTH U AKTHB-
HOCTb BOCIIAJIEHUSI, HAJIMYME W TUT METAIUIA3nH, HAJNYKe
U CTeTeHb BBIPAKEHHOCTU IUCIIA3nu. B gabHeleM
pe3yJbTaTbl OOBEKTHBHOTO, SHAOCKOIIMYECKOTO U MOp-
(poormaeckoro MccIEAOBAHUI COMOCTABISIN C TTOKA3a-
TeJssIMU  CyTOuHOH pH-uMIieancomerpun Jiist onpejie-
Jernst Mop@oPyHKIMOHAIBHBIX ocoOeHHOCTel [DPbH
B 3aBHCHUMOCTH OT XapakTepa pedumokrara. B pesysbra-
Te aHaIN3a TMOJyYeHHBIX JAHHBIX aBTOPBI C/IETAIN BBI-
BO/l, 4TO B TpyIe 6oabHbIX [OPB ¢ mpenmytiecTtBeHHO
menounbM pedmoktatoM (prc. 2) CTeneHb M aKTUB-
HOCTb BOCIAJIEHUST HE OTJMYAJIACH OT TPYIIIbI OOJTBHBIX
I'9PB ¢ mpenMyIecTBEHHO KHCIBIM XapaKTepoM ped-
JIIOKTaTa, OJHAKO B JIAHHOI TPYIIe OTMeYaynoch Ooee
YacToe Pa3BUTHE KUIIEYHOW METATIA3UN SMUTEINS T1-
IIEBOJIA W INCILTA3WN, KOTOPbIe OBLIN BBISIBJIEHDI y 42,9
1 9,5 % GOJBHBIX COOTBETCTBEHHO [39].

OCHOBHBIMU TPYTIIaMH TIPETIAPATOB, UCIIOJIb3YEMbI-
mu B JedeHun I'OPD, asasrorcs MIIII m kanmii-koH-
KypeHTHbIe OJIOKATOPBI MTPOTOHHOIT moMITbl. B KavecTBe
JIOTIOJIHUTETBHOM Tepaliui B Pa3JIMYHBbIX KOMOUHAIIN-
gIX, B TOM 4YHCJE C TEePEeYNCTeHHBIMI AHTHCEKPETOP-
HBIMU TIpelapaTtaMu, MOXKHO HPUMEHSTH OJIOKATOPbI
H,-TrcTaMIHOBBIX ~ PELENTOPOB, yPCOAE30KCUXOJIEBYIO
KHCJIOTY, 330()aroipoTeKTOPDI, AJbTHHATHI, AHTAIUJIbI,
MPOKUHETUKH, pebamunu [4, 40].

Ha cerogugmunii geEb B KJIMHUYECKOH MPaKTH-
Ke Hambosee dacto Bpaun Hasuauvaior MIIIT. Omnako
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10 40 % TAIMEHTOB HE OTBEYAIOT MOJHOCTBIO HA MOHO-
teparmio WUIIII [41], 9TO cBUmETENLCTBYET O HEOOXOH-
MOCTH YYHUTBIBAaTb, IIOMUMO BO3/EHCTBUS COJISHOH KHC-
JoThl, npyrue ¢dakropbl maroreHeda ['DOPB, a nMenHO
HapyllleHHe IIHIIEBOAHOTO KJINPEHCA, IIePCUCTEHINIO
CTAGOKUCIBIX U CAA0OIIENOYHBIX PeIIOKCOB 1 JIp.
B mucceprammonnoii pabore A.C. TpyxmaHOoBa Mmokasa-
HO, 9TO TacTpoa3odareabHblii pedJIOKTaT UMeeT Tpe-
UMYIIECTBEHHO KUCJBIH xapakrep y 50 % GOJbHbBIX
I'9PDB, kucblii ¢ JKeJ9HBIM KOMIIOHEHTOM — ¥ 39,7 %,
u 10,3 % manumeHTOB UMEIOT JKeJauHbI peduroke [42].
CreoBaTelbHO, B TaKOM CJIy4ae JOMOJHUTEIHLHO
MOTyT OBITb HAa3HAYEHbI B PA3JIUYHBIX KOMOMHAIIUSIX
anrtanuapl, mpenapatel Y /XK, mnpoxmnernmkm, ra-
CTPOIIPOTEKTOPBI M JIPYTHe JIeKapCTBEHHbIE CPe/CTBA.
OcnoBannem aa npuMernerns Y [IXK npu a3odarnte
u I1B, o6ycnoBiaenubivu [ITIP, cayxut ee 1muTompo-
TeKTUBHBIH 3(¢eKT, B TOM umcJe BBICOKas addex-
TUBHOCTb B IpepoTBpamienun mnospexjenus [JHK
U TIOBBINIEHNE PENapaTuBHON BO3MOKHOCTH KJIETOK
B MeTAIlJIa3NPOBAHHOM 3IIUTEJNN HuleBoja bappera,
0 KOTOPBIX OBLTO CKA3aHO BBIIIIE.

Takum o6paszoM, Hamuyne B pedJIioKTaTe IIHIIE-
BO/IA  COMEPIKUMOTO  JIBEHA/IATUIIEPCTHOW  KUIIKI
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yeHneM jgosn ruppodunbHoit Y/IXK. YunToiBas BbI-
COKYIO PaCHpPOCTPAHEHHOCTD IEJIOYHOTO U CMelllaHHO-
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The Role of Duodenogastroesophageal Reflux
in the Progression of Gastroesophageal Reflux
Disease: From Esophagitis to Adenocarcinoma

Olga A. Storonova*, Anna V. Paraskevova, Anastasiia A. Makushina

1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present data on the role of bile acids in the progression of Barrett's esophagus (BE) and the development
of esophageal dysplasia and adenocarcinoma and to provide a rationale for the use of ursodeoxycholic acid in addi-
tion to basic therapy in patients with gastroesophageal reflux disease (GERD).

Key points. The prevalence of GERD in the world is 13.98 %. In the absence of the necessary treatment or non-com-
pliance with the recommended regimens and duration of drug use, complications of GERD develop such as stricture,
bleeding, BE, which, in turn, is a risk factor for the development of esophageal adenocarcinoma (EAC). The basic
therapy for GERD is proton pump inhibitors (PPIs), but up to 40 % of patients do not fully respond to PPl monothera-
py, which indicates the need to consider, among the factors in the pathogenesis of GERD, the persistence of weakly
acidic and weakly alkaline refluxes, the presence of which can be diagnosed by performing 24-hour impedance-pH
monitoring. It has been proven that refluxate is predominantly acidic in nature in 50 % of patients with GERD, acidic
with a bile component in 39.7 %, and 10.3 % of patients have bile reflux. The weaklly alkaline nature of reflux, due
to the presence of duodenal contents, significantly increases the incidence of intestinal metaplasia with dysplasia
and EAC compared to acidic pH values. Therefore, stopping duodenal reflux may be an important step in preventing
the development of EAC. Among the components of duodenal contents that have a damaging effect on the mucous
membrane of the esophagus, the role of bile acids has been most studied. The presence of hydrophobic bile acids,
namely deoxycholic acid (DCA), is associated with oxidative DNA damage in lesions of intestinal-type columnar cell
metaplasia. Ursodeoxycholic acid (UDCA), a hydrophilic bile acid, is a natural competitive inhibitor of DCA and pre-
vents DNA damage and nuclear factor-kB (NF-«xB) activation caused by toxic bile acids in BE epithelial cells. The
cytoprotective effect of UDCA, aimed at preventing DNA damage and increasing the reparative capacity of cells in
the metaplastic epithelium of the BE, allows us to consider this drug as a means of chemoprophylaxis in patients
diagnosed with GERD.

Conclusion. The addition of UDCA drugs to the basic therapy is pathogenetically justified in patients with GERD in the
presence of duodenogastroesophageal reflux. Prescribing complex therapy will reduce the incidence of esophagitis,
progression of BE with the development of dysplasia and adenocarcinoma caused by exposure to bile acids.
Keywords: duodenogastroesophageal reflux, bile acid, gastroesophageal reflux disease, Barrett's esophagus,
esophageal adenocarcinoma, impedance-pH monitoring, ursodeoxycholic acid
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Ponb ayopeHoractpoasodareanbHOro pedsokca B NnporpeccuposaHumn
racTpoa3odareanbHou pednioKkCcHOK 6one3Hn:
oT 330¢daruTta A0 aAeHOKapPLNHOMbI

0O.A. CtropoHoBa*, A.B. NapackeBoBa, A.A. MakyLuvHa
I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Lenb: npeacraBuTb JaHHbIE O POV XEN4YHbIX KNCIOT B NporpeccuposaHmn nuwesopa bapperta (M16) n pazsutun
aucnnasum u ageHokapumHoMsl nuwiesoga (AKIM) n gate 060CHOBaHME NMPUMEHEHUIO YPCOAE30KCUXONEBOW KNUC-
JIOTbl AOMOSIHUTENBHO K 6a30B0OI TEpanuK y NaLMEHTOB C racTpoasodareansHon pedokcHo 6one3Hbio (FTIPE).

OCHOBHbIE NoJIoXXeHua. PacnpoctpaHeHHocTb NOPB B Mupe coctasnsiet 13,98 %. Mpu oTcyTCcTBMM HEOBXOOM-
MOI0 Ne4eHUss UM HECOBMIOAEHUN PEKOMEHOBAHHBLIX CXEM U OJINTENBLHOCTU NpuemMa npenapaTroB pa3BnBaloTCs
Takme ocnoxHeHnsa NOPB, kak CTpUKTypa, KpoBoTeuYeHue, b, KOTopbIN, B CBOIO 04Yepenb, iBNSeTcs GakTopomM pu-
cka pas3sutusa AKIN. Basoson Tepanuveii FOPB ABNSOTCS MHIIMOUTOPLI NPOTOHHOK nomnbl (UIMMM), ogHako oo 40 %

90
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nauMeHTOB He OTBEYaOT NOMHOCTbIO HAa MoHoTepanuio UMMM, 4To cBMaeTeNnbCTBYET O HEOOXOAMMOCTU YHUTbLIBATbL
cpean ¢pakTopoB natoreHesa MNOPB nepcucteHuuto cnabokncnblix 1 cnabollenoYyHbiX pedtokCoB, Hann4Yne KoTo-
pPbIX BO3MOXHO AMarHOCTUPOBATh NMpY NPOBeneHnn cyTo4Hon pH-nMmnegaHcomeTpun. [JokasaHo, 4To pednioktaT
VIMEeeT MPeNMYLLLECTBEHHO KMUCbIN xapakTep Y 50 % 605bHbIx TOPBE, KUCbIN C XeNnYHbIM KOMMOHEHTOM — Yy 39,7 %,
1 10,3 % nauneHToB UMeIoT XenyHbli pedniokc. CnaboLuenoyHon xapaktep pednioktaTa, 00yCNOBAEHHbI HATMYK-
€M OyoeHasIbHOro COAEPXMMOro, JOCTOBEPHO YBEMUYMBAET HacTOTy Pa3BUTUS KALLIEYHOW MeTannasum ¢ gucnna-
3ueii n AKI no cpaBHEHUIO C KUCbIMKU 3HaYeHnaMn pH. CnepoBartesnbHO, KynMpoBaHue AyoaeHanbHoro pedokca
MOXET ObITb BaXHbIM 3Tarnom npodpunaktnkn pas3sutms AKIM. Cpean KOMNOHEHTOB AyOAEeHaNbHOr0 COAEPXNUMOro,
0OKa3blBaOLLLEro NoBpexaaioliee OeNCTBME Ha CIM3UCTYio 060/104Ky nuweBona, Hambosiee nadyyeHa posib XXeny-
HbIX KUCNOT. MpucyTcTere rnapodobHbIX XENYHbIX KUCNOT, @ UMeHHOo Ae3okcuxoneBon kucnotbl (OXK), cBasaHo
C oKMCnuUTEeNbHbIM noBpexaeHnem AHK B oyarax UMAMHAPOKIETOYHON MeTannasny KUWeYyHoro tuna. Ypcoaesok-
cuxoneas kucnota (YOXK), rmopodunbHas xenyHas KUCIoTa, ABASeTCA NPUPOAHBIM KOHKYPEHTHLIM MHFMOUTOPOM
IOXK n npegoTtBpawtaeT nospexaeHne AHK v aktneaumio saepHoro pakrtopa-kB (NF-kB), BbI3BaHHbIE TOKCUYHBIMW
XXEeN4YHbIMWN KNCoTaMun B anuTenuanbHblx knetkax nuwesoga npu MNb. LlutonporektuBHbin addekT YOAXK, Hanpas-
JIEHHbIN Ha NpenoTBpalleHne nospexaeHna JHK v nosbilleHrne penapaTtnBHOM BO3SMOXHOCTW KIETOK B MeTanna-
3upoBaHHOM anuTenuu MNb, No3BoNseT paccMmaTpmBaTth 3TOT NMpenapaT B Ka4eCTBE CPeacTBa XMMUONPODUIaKTUKM
y nauMeHToB ¢ guarHo3om F9PBb.

3akno4yeHue. [JobaeneHve k 6a3oBoli Tepanuu npenapatoB YOXK natoreHeTnyeckm 060CHOBAHO Yy NauueHToB
¢ M'OPBb B cnyyae Hannuusa gyoaeHoractpoasodareanbHoOro pednokca. HagHaueHne KOMNIEKCHOM Tepannmn CHU3UT
4acTOTy Pas3BUTUS BPO3MBHOIO 330darnTta, NnporpeccupoBanus MB ¢ pa3suTrem gucnnas3vm U ageHoKapLUMHOMbI,
00YyCNOBNEHHbIX BO3AENCTBUEM XENMYHBIX KUCTOT.

KnioueBble cnoBa: gyoneHoractpoasodareanbHblii pedsitoke, XenyHas KucnoTta, ractpoas3odareanbHas ped-
JIloKCHas 6onesHb, nuueson bappeta, ageHokapuuHoMa nuwesoda, pH-nMmnegaHcoMeTpus, ypcoaoe3okcuxosne-
Bas kucnoTa

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa uutnpoBanua: CtopoHosa O.A., MNMapackesoBa A.B., MakywwunHa A.A. Ponb ayofeHoractpoasodareasbHoro pedokca B npo-
rpeccnpoBaHnn racTpoasodareansHol pedtokcHon 6one3Hn: oT a3odarnta 4o aaeHoKapLMHOMbI. POCCUIACKII XXypHa racTpO3HTe-

pornoruu, renatonorum, kononpoktonorin. 2024;34(3):90-98. https://doi.org/10.22416/1382-4376-2024-34-3-90-98

The prevalence of gastroesophageal reflux disease
(GERD) is steadily increasing in the world, and
therefore issues related to its diagnosis and treat-
ment remain relevant and occupy a significant place
in gastroenterology. Symptoms of the disease reduce
the patients’ quality of life, entail changes in their
lifestyle, and sometimes require constant medication
and surgical intervention. A recent meta-analysis of
102 studies estimated the global prevalence of GERD
to be 13.98 % (95 % confidence interval (CI): 12.47—
15.56 %) [1].

In Russia, in recent years, a number of large studies
have been conducted to analyze the prevalence of heart-
burn and GERD itself. In 2006—2007, a population
survey was conducted in six cities — St. Petersburg,
Krasnoyarsk, Kazan, Kemerovo, Ryazan and Saransk,
and among 7828 respondents, 47.5 % of respondents
indicated that they had ever experienced heartburn [2].
In another multicenter study, the results of which were
published in 2022, 7216 outpatient clinic patients aged
18 to 90 years were surveyed, and 6132 questionnaires
were analyzed during the course of the work. According
to the results of this study, the prevalence of GERD
among outpatient clinic patients was 34.2 % [3].

In the absence of the necessary treatment or
non-compliance with the recommended regimens and
duration of drug use, complications of GERD develop,
such as stricture, bleeding, Barrett’s esophagus (BE),
which in turn is a risk factor for the development of
esophageal adenocarcinoma (EAC) [4].

L.H. Eusebi et al., summarizing the results
of 44 studies, conducted a meta-analysis, according
to which the frequency of histologically verified BE
in patients with GERD was 7.2 % (95 % CI: 5.4—
9.3 %), while endoscopic signs of BE were detect-
ed in 12.0 % of patients (95 % CI: 5.5-20.3 %) [5].
Moreover, the risk of developing EAC in patients with
BE without epithelial dysplasia is about 0.2—0.5 % per
year, in the presence of low-grade dysplasia, the annual
risk increases to 0.7 %, and in patients with high-grade
dysplasia, the risk of developing neoplasia is already
about 7 % per year [6]. In Russia, according to epide-
miological studies, the incidence of esophageal cancer
in 2010 was 5.2 cases per 100,000 population, and in
2020 — 5.4 cases per 100,000 population [7]. The av-
erage annual growth rate of incidence was 0.96 %, the
increase in incidence over 10 years was 10.18 % [8].

The pathogenesis of GERD is based on dysfunction
of the esophagogastric junction in combination with
impaired esophageal clearance [4, 9]. Pathological gas-
troesophageal reflux (GER) causes the release of in-
flammatory cytokines and chemokines that contribute
to the development of esophagitis and its clinical man-
ifestations [10].

According to the Montreal classification, clinical
manifestations in patients with GERD are divided
into esophageal and extraesophageal. Among esopha-
geal complaints, heartburn and regurgitation should be
highlighted first as the most specific for patients with
GERD [11, 12].
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In the minds of many doctors, the development of
heartburn and damage to the mucous membrane is tra-
ditionally associated with the presence of acid reflux,
which is stopped by taking antisecretory drugs, which,
in fact, promotes the healing of erosive lesions of the
esophagus in patients with GERD. Previously, such
healing was considered a therapeutic success, but it
is now becoming clear that the intensity of symptoms,
particularly heartburn, does not correlate well with
the presence and severity of esophagitis, and symp-
toms may persist despite healing of erosions. This re-
lationship is most clearly demonstrated by the lower
response rates to antisecretory therapy in patients with
non-erosive reflux disease (NERD) compared with the
erosive form of the disease. Therefore, not only the
presence of acid reflux is the cause of the development
of heartburn. It is therefore not surprising that over
the past decade there has been a paradigm shift in the
treatment of patients with heartburn, especially in pa-
tients with NERD [13].

Duodenogastroesophageal reflux (DGER), com-
monly called “bile reflux”, is the reflux of duodenal
contents, including bile, through the stomach into the
esophagus. Duodenogastric reflux (DGR), a condition
that necessarily precedes DGER, can occur sporadi-
cally during the interdigestive period and postprandi-
ally in healthy volunteers [14], and in patients with
GERD — also when antroduodenal coordination is
impaired during the night and morning hours [15].
Gastric pH-metry is recognized as an objective method
for diagnosing DGR, the graphs of which are present-
ed in Figure 1. Reflux is defined as an increase in pH
in the stomach above 5.0 (up to 8.0) units, which is
not associated with food intake. DGR is considered
severe if the duration of all its episodes exceeds 10 %
of the time of gastric pH monitoring. To verify reflux
containing bile acids, trypsin and lysolecithin in the
lumen of the esophagus, various methods have been
proposed. In early studies at the end of the last centu-
ry, researchers determined the presence of bile, trypsin
and alkaline substances in aspiration material during
endoscopic biopsy and scintigraphy [16—18]. Later, a
more modern method for quantitative assessment of the
bilirubin level in refluxate was recognized as the fiber
optic spectrophotometry method, based on determin-
ing the absorption spectrum of bilirubin (for example,
using the Bilitec™ 2000 device, Medtronic, USA) [19].
Subsequently, the method of multichannel intraesoph-
ageal impedance-pH monitoring, capable of identifying
the presence of reflux into the esophagus, regardless of
the pH of the refluxate being thrown in, became widely
used, that is, it became possible to determine not only
acidic (pH < 4), but also weakly acidic (4 < pH < 7)
and weakly alkaline (pH > 7) GER, as well as their
physical characteristics (liquid, gas, mixed composi-
tion). Simultaneously with the introduction of esopha-
geal impedance-pH monitoring into widespread clinical
practice, the use of Bilitec™ 2000 almost completely
ceased. However, it should be taken into account that
the identification of “non-acidic” or “alkaline” reflux

is not completely equivalent to “bile reflux”, since out-
patient studies of pH and Bilitec™ 2000 in the absence
of acid suppressive therapy have shown that DGER
can also occur at acidic pH levels [20—22].

Among the components of duodenal contents that
have a damaging effect on the mucous membrane of
the esophagus, the role of bile acids has been most
studied. It has been established that bile salts conju-
gated with taurine (taurodeoxycholate and taurocho-
late) have a more pronounced damaging effect on the
esophageal mucosa at an acidic pH value (the disso-
ciation constant of both acids (pKa) is 1.9), which
determines their synergy with hydrochloric acid in
the pathogenesis of esophagitis. It should be noted
that conjugated bile acids in an acidic environment
weaken the toxic effect of pepsin on the esophageal
mucosa. Unconjugated bile acids are more toxic at
pH levels between 5 and 8. Thus, when the acid-pro-
ducing function of the stomach is suppressed, the
damaging effect of refluxate containing unconjugat-
ed bile acids increases. These data may explain the
insufficient clinical response to monotherapy with
antisecretory drugs in 15—20 % of patients [23, 24].

A recent systematic review by C. Basnayake et al.,
including 66 scientific articles, examined the preva-
lence of DGER among patients with GERD. When
analyzing aspiration contents from the esophagus,
carried out in 5 studies, and performing fiber optic
spectrophotometry, the chosen diagnostic method
in 23 studies, the prevalence of GER among pa-
tients with GERD varied between 20—94 and 10—
97 %, respectively, and the difference did not reach
statistically significant differences. Moreover, the
percentage of time during which DGER was re-
corded using fiber optic spectrophotometry, ac-
cording to different authors, ranged from 2.4 to
19 % of the study time [25].

According to the data obtained, DGER is more
often detected in patients with erosive reflux disease
(ERD) than NERD (22—80 % vs. 10—63 %, respec-
tively). An analysis of 23 studies proved that in
the group of patients with ERD complicated by
Barrett’s esophagus, the prevalence and severity of
DGER were significantly higher compared to the
group of patients with ERD with an uncomplicated
course, NERD and a group of healthy volunteers
(p < 0.05). The prevalence of reflux among pa-
tients with BE varied from 50 to 100 %, and the
percentage of time of recorded DGER ranged from
7.8 to 48 % [25].

In addition, when analyzing 8 studies in patients
with histologically proven BE, the relationship be-
tween the prevalence of DGER and the length of
the BE segment, the presence or absence of signs of
dysplasia and EAC was studied. The authors showed
that a greater prevalence and duration of DGER
occurred among patients with the development of
dysplasia, EAC, and a long segment of BE than in
patients without dysplasia, esophageal adenocarcino-
ma, or with a short segment of BE. Thus, it becomes
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Figure 1. pH-metry of the esophagus, cardia and body of the stomach: 7 — pH graph in the esophagus (acid
GER — decrease in pH below 4 units); 2 — pH graph in the cardia; 3 — pH graph in the body of the stomach;
green horizontal line — food intake; white arrow — buffering effect of food; purple horizontal line — lying posi-
tion; DGR — duodenogastric reflux (hereinafter — own data from the V.Kh. Vasilenko Clinic of Propaedeutics
of Internal Diseases, Gastroenterology and Hepatology)

Pucynox 1. pH-Merpus numesoja, KapAMaJbHOTO OTAena u Tena keayaka: | — rpadux pH B mmimesoge (kuc-
able TOP — cumxenne pH umxe 4 equnun); 2 — rpadgux pH B KapamaabHoM orzgene skeayaka; 3 — rpadux pH
B TeJie JKeJy/IKa; 3ejieHas FOPU3OHTAIbHAS JUHUSA — IpueM Thuiu; 6enas crpejgka — OydepHoe JeiicTBue THIINH;
(duosieToBas TOpU3OHTaNbHAA JUHUST — moJoxkenne jgexxa; DGR — ayomenoractpambhbiii pedumokc (3aech n ja-
Jlee — CcOOCTBEHHbIE JaHHble KJIWHUKU MPOTNEAEBTHKN BHYTPEHHUX O0JI€3HEN, TacTPOIHTEPOJIOTHN W TENaTOJOTHH
uM. B.X. Bacuienko)

obvious that the presence of duodenal contents in Of interest is the work of X. Huo et al., which
the refluxate significantly aggravates the course of studied the damaging effects of the weakly acidic
GERD [25]. environment of the stomach (pH = 5.5) in combi-

It has been shown that the presence of hydro- nation with bile acids on the mucous membrane of
phobic bile acids, namely deoxycholic acid (DCA), the esophagus. In vitro studies of esophageal biop-
in the refluxate is associated with oxidative DNA sies from patients with BE demonstrated that weakly
damage in foci of intestinal-type columnar cell acidic solutions of bile salts, similar in composition
metaplasia. Ursodeoxycholic acid (UDCA), a hy- to the gastric juice of patients receiving antisecre-
drophilic bile acid, is a natural competitive inhibi- tory therapy with proton pump inhibitors (PPIs),
tor of DCA and prevents DNA damage and nuclear generate reactive oxygen species and cause oxidative
factor-xB (NF-kB) activation caused by toxic bile DNA damage in metaplastic columnar cell epitheli-
acids in epithelial cells in BE [26—28]. um of Barrett’s esophagus and further development
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of adenocarcinoma. Thus, DNA damage caused by
gastric acid reflux in patients receiving PPIs may
contribute to carcinogenesis of Barrett’s esophagus
and underlie the increasing incidence of EAC despite
the widespread use of PPIs. In addition, the authors
studied in detail the role of the p38 gene in the re-
sponse of BE to oxidative damage to epithelial DNA
and in subsequent repair under the influence of toxic
bile acids. It has been demonstrated that activation
of p38 causes a decrease in the proportion of cells
entering S-phase division, which may give these cells
time to repair their damaged DNA before replication.
And the addition of UDCA in the experiment con-
tributed to an increase in p38 activity, which proves
its high efficiency in preventing DNA damage and
increasing the reparative capacity of cells in meta-
plastic epithelium. These results identified new po-
tential targets for chemoprophylaxis in patients with
Barrett’s esophagus [29].

In another experimental study conducted on rats,
Chinese researchers modeled the development of
duodenogastroesophageal reflux by performing
esophagoduodenostomy on the animals. Next, the
authors determined the effect of refluxate pH level
on the development of esophageal adenocarcino-
ma 40 weeks after surgery. It was shown that the
weakly alkaline nature of reflux, due to the pres-
ence of duodenal contents, significantly increases the
incidence of intestinal metaplasia with dysplasia and
EAC compared to the group with acidic pH values
(p <0.01). Therefore, stopping duodenal reflux may
be an important step in preventing the development
of EAC [30].

The cytoprotective effect of UDCA was proven
in experimental work by E. Ojima et al., conducted
on laboratory rats. The study animals, after creat-
ing a model for the development of DGER in them,
were divided into a main group, which received food
supplemented with UDCA for 40 weeks, and a con-
trol group, which was given food without additives.
In the group taking UDCA, esophagitis was less
severe, the incidence of BE was significantly lower
(p < 0.05), and no cases of esophageal cancer were
observed, while in the control group several cases of
EAC were detected (p < 0.05). The amount of UDCA
in bile was 32.7 £ 11.4 mmol /L in the group of rats
receiving this drug and 0.82 + 0.33 mmol/L in the
control group (p < 0.05). In addition, the intensity
of NF-«xB expression was higher in the control group
than in the UDCA group (p < 0.05). Thus, the cy-
toprotective effect of UDCA can be used to prevent
the development of esophageal adenocarcinoma [31].

As noted above, UDCA protects esophageal cells
from oxidative stress caused by cytotoxic bile acids.
In a recent study, American researchers studied the
cytoprotective effect of drugs containing UDCA on
the esophageal mucosa in 29 patients with GERD
with histologically confirmed BE and the presence of
GERD. Patients were treated with UDCA at a daily
dose of 13—15 mg,/kg of body weight for 6 months.

The clinical effectiveness of UDCA was determined
by assessing changes in the composition of bile ac-
ids in the gastric contents and markers of oxidative
DNA damage in biopsies from the BE segment. Bile
acid concentrations were measured by liquid chroma-
tography,/mass spectrometry. Initially, the amount
of UDCA was 18.2 % of the total conjugated and
unconjugated bile acids. After a course of treatment
with UDCA drugs, the content of this acid increased
significantly and amounted to 93.4 % of the total
amount of bile acids (»p < 0.0001). Thus, when ana-
lyzing the gastric contents of these patients, positive
changes were observed in the composition of bile
acids towards an increase in non-toxic forms. The
expression of markers of oxidative DNA damage was
assessed in biopsies of Barrett’s esophagus by immu-
nohistochemistry. The expression of tissue biomark-
ers (8-hydroxydeoxyguanosine, 80hdG; markers
of cell proliferation (Ki67) and apoptosis (cleaved
caspase-3)) did not change after 6 months of UDCA
treatment. The data obtained indicate the need for
further study of the therapeutic spectrum of UDCA
use in reflux esophagitis and BE [32].

At the same time, during a 5S-year prospective
randomized study to research the effectiveness of
treatment for BE in elderly patients, two groups of
patients were observed: Group A continuously re-
ceived PPI monotherapy (omeprazole 20 mg twice a
day), Group B was prescribed a combination treat-
ment with PPI (omeprazole 20 mg twice a day)
and UDCA (at a dose of 10 mg/kg of body weight
per day). At the end of the observation period, in
the group receiving PPI monotherapy, there was a
decrease in the incidence of BE by 6.7 % of cas-
es, while in patients receiving combined treatment
with PPI and UDCA, the incidence of BE decreased
by 32.3 % (p = 0.03). After 5 years of treatment,
esophagitis was diagnosed in 53.3 % of patients in
Group A and only in 12.9 % of patients in Group B
(p = 0.002). Separately, it should be noted that in
both groups, dysplasia was not detected before treat-
ment. In Group A, after 5 years of PPI monotherapy,
dysplasia occurred in 16.7 % of patients (OR = 0.08;
95 % CI: 0.00—1.44; p = 0.06). In Group B, after
5 years of observation, dysplasia was not diagnosed
in any of the patients. The difference between groups
in the incidence of dysplasia approached a significant
level (OR = 13.59; 95 % CI: 0.72—257.49; p = 0.06).
Thus, the authors concluded that combination ther-
apy of PPIs and UDCA is more effective than PPI
monotherapy for Barrett’s esophagus and esophagitis
in elderly patients [33].

Today, impedance-pH monitoring, recognized as
the “gold standard” for diagnosing GERD, is in clin-
ical practice the only research method that allows
one to evaluate the physical and chemical character-
istics of reflux [34—38]. The term “alkaline reflux”
is used in the literature, but it is obvious that “pure”
alkaline reflux is possible only in patients with com-
plete cessation of hydrochloric acid secretion, that
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is, in a state of anacidity, which can only be discussed
with confidence under the condition of total gastrec-
tomy. In clinical practice, in most patients, reflux is a
mixture of alkaline duodenal secretion and acidic gas-
tric juice, which determines the value of intraesopha-
geal pH, namely the concentration of H* ions, depend-
ing on the predominance of one or another component,
which can be determined by impedance-pH monitoring.

In scientific work carried out at the
V.Kh. Vasilenko Clinic of Propaedeutics of Internal
Diseases, Gastroenterology and Hepatology, the de-
gree of damage to the mucous membrane of the esoph-
agus was studied depending on the nature of the re-
fluxate affecting it. Patients with GERD (n = 151)
underwent daily impedance-pH monitoring using
a domestically produced device “Gastroscan-IAM”
(Research and Production Enterprise “Istok-System”,
Fryazino), esophagogastroduodenoscopy, morpholog-
ical examination of biopsy material was carried out
in 111 cases. When studying biopsy samples, the
severity and activity of inflammation, the presence
and type of metaplasia, the presence and severity of

dysplasia were assessed. Subsequently, the results
of objective, endoscopic and morphological studies
were compared with 24-hour impedance-pH moni-
toring to determine the morphofunctional features
of GERD depending on the nature of the reflux dis-
ease. As a result of the analysis of the data obtained,
the authors concluded that in the group of patients
with GERD with a predominantly alkaline refluxate
(Fig. 2), the degree and activity of inflammation did
not differ from the group of patients with GERD
with a predominantly acidic nature of the refluxate,
however, in this group there was a more frequent
development of intestinal epithelial metaplasia esoph-
agus and dysplasia, which were detected in 42.9 and
9.5 % of patients, respectively [39].

The main groups of drugs used in the treatment
of GERD are PPIs and potassium-competitive pro-
ton pump blockers. As additional therapy in various
combinations, including with the listed antisecretory
drugs, H,-histamine receptor blockers, ursodeoxy-
cholic acid, esophagoprotectors, alginates, antacids,
prokinetics, rebamipide can be used [4, 40].
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Figure 2. pH impedance monitoring of the esophagus: 7 — graph of pH in the esophagus; 2 — impedance graphs
in the esophagus; during reflux (dashed arrow), weakly alkaline pH values are recorded in the esophagus —

8 units (solid arrow)
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Today, in clinical practice, doctors most often pre-
scribe PPIs. However, up to 40 % of patients do not
fully respond to PPI monotherapy [41], which indi-
cates the need to consider, in addition to the effects
of hydrochloric acid, other factors in the pathogene-
sis of GERD, namely impaired esophageal clearance,
persistence of weakly acidic and weakly alkaline re-
fluxes, etc. In his dissertation thesis, A. Trukhmanov
showed that gastroesophageal reflux is predominant-
ly acidic in 50 % of patients with GERD, acidic with
a bile component in 39.7 %, and 10.3 % of patients
have bile reflux [42]. Consequently, in this case,
antacids, UDCA drugs, prokinetics, gastroprotec-
tors and other drugs can be additionally prescribed
in various combinations. The basis for the use of
UDCA in esophagitis and BE caused by DGER is
its cytoprotective effect, including high efficiency in
preventing DNA damage and increasing the repara-
tive capacity of cells in the metaplastic epithelium
of Barrett’s esophagus, which were mentioned above.
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Llenb: npenctaBuTb KIMHUYECKOE HABIOAEHME KOJIOPEKTANIbHOMO Paka Y XeHLLMHbI C AJINTENbHLIM aHaMHE30M Ta-
0OaKoKypeHus 1 BeayLe xanobor Ha Cyxoi Kalleslb.

OCHOBHbIE NOoJIoXKeHud. [NaumeHTka B Bo3pacTe 56 NeT ¢ AnvrtesibHblM aHaMHE30M TabakoKypeHUsl rocnmTanmnaun-
poBaHa B My/bMOHOJIONMYECKOE OTAENEHNE KIIMHUKM C BEAYLLEN Xanobo Ha NOCTOSHHbIA N3HYPSIOLLMIA CYXOi Ka-
LLeNb B TEYEHME CYTOK, HE MOAAA0LLMIACSA OENCTBUIO IEKAPCTB, a TakxKe 00LLy0 cnabocTb, NOTANBOCTL M MOXyAaHne
Ha 2 kr 3a 3 mecsLa. B pesynsrate o6cnenoBaHus BbisiBleHa yMEPEHHO AnddepeHLIMPOBaHHas ageHokapLUmHoMa
nevyeHOYHOro n3rnda 060404HONM KULLKW C FeHEPaNVU30BaHHOM NuMdaaeHonaTrern n MeTactaTuyecknm nopaxeHu-
eM nerkux, xxenesogeduumtHaa aHemusi. B xupypruyeckom ctaumoHape Ce4eHOBCKOro YHMBepcuTeTa NnpoBeaeHO
OMepaTvBHOE NeYeHne: NPaBOCTOPOHHSAS reMukonakTomus ¢ D2 numdboanccekumen (yoaneHne annukoamyeckumx,
rnapakonyeckmx, Me3okoJIN4ecknx TMMaOoy3sioB); Ha3HaYeHa afbloBaHTHaA xumMuortepanus. MNMauneHTka HaxoamT-
cs noA, Hab NI AEHMEM OHKOJIOra 1 KOJIOMpOKTOosora.

SaknmoueHue. [peacTaBneH KIMHUYECKUIA Clydan KOMOPEKTaNIbHOrO Paka Yy XEHLMHbl C AJINTENbHbIM aHaMHe-
30M TabakOKypPeHUSI N BHEKMLLEYHBIMW CUMMTOMaMu, OEMOHCTPUPYIOLLMIA HEOBOXOAMMOCTL OHKOHACTOPOXEHHO-
CTW MO OTHOLLEHMIO K nauveHTam ctapiie 50 net ¢ Hanmumem xenes3oneduiunuTHOM aHeMun 1 numdageHonaTum.
CBOEBPEMEHHOCTb AMArHOCTUKN 3/10KA4EeCTBEHHOIO HOBOOOPA30BaHMS BpayaMm NepPBMYHOIO 3BEHA 34paBOOXPa-
HEHNA OnpeaenseTcs TwaresbHbIM BbigB/ieHneM GakTOPOB pUcKa paka AaHHOM NoKanm3aumy U NpuLenbHbIM No-
MICKOM «CUMMNTOMOB TPEBOIM», NPU 06HAPYXXEHNN KOTOPbLIX HEOOXO0AMMO NPOBEAEHNE 3HAOCKOMNYECKOr0, JIy4EBOrO
1 MOP®OJIOrMY4EeCKOro UCCNenoBaHuns.

KnioueBble cnoBa: cyxoi Kallenb, TabakokypeHue, numdaneHonatus, xenesoneduumtHas aHEMUS, KOJIOPEK-
TaslbHbIM paK
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A Woman with a Long History of Smoking and a Debilitating Dry Cough
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Aim: to present a clinical case of colorectal cancer in a woman with a long history of smoking and a leading complaint
of dry cough.

Key points. A 56-year-old patient with a long history of smoking was hospitalized in the pulmonology department
of the clinic with a leading complaint of a constant debilitating dry cough during the day, not amenable to the action
of drugs, as well as general weakness, sweating and weight loss by 2 kg in 3 months. The examination revealed
a moderately differentiated adenocarcinoma of the hepatic bend of the colon with generalized lymphadenopathy
and metastatic lung damage, iron deficiency anemia. Surgical treatment was performed at the Sechenov University
surgical hospital: right-sided hemicolectomy with D2 lymph dissection (removal of epicolic, paracolic, mesocolic
lymph nodes); adjuvant chemotherapy was prescribed. The patient is under the supervision of an oncologist and
a coloproctologist.

Conclusion. A clinical case of colorectal cancer in a woman with a long history of tobacco smoking and extra-intesti-
nal symptoms is presented, demonstrating the need for cancer caution in relation to patients older than 50 years with
iron deficiency anemia and lymphadenopathy. The timeliness of the diagnosis of a malignant neoplasm by primary

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3) 99



100

Kmmanueckne nabmonenns/ Clinical cases

www.gastro-j.ru

care physicians is determined by the careful identification of cancer risk factors of this localization and the targeted
search for “symptoms of anxiety”, upon detection of which endoscopic, radiation and morphological examination

is necessary.
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Kosopekranphbiii  pak  (KPP) sanumaer omHy
13 JUIUPYIOMUX MO3UIMI B CTPYKTYPE OHKOJIOTHYE-
CKOIl 3a60JI€BAEMOCTH U CMEPTHOCTH OT 3JI0KAYeCTBEH-
HBIX HOBOOOpa3oBaunuii B Mupe. B 2020 r. BecemupHas
6asa JaHHBIX 10 OHKOJIOTMYECKOW 3a60J1eBaeMOCTH
GLOBOCAN (Global Cancer) sadukcnpoBaia CBbI-
me 1,9 maH HOBBIX cayuaes KPP u 935 173 cayuas
cmeptu ot Hero [1]. C oxmHoii cTopoHbl, Oaarogaps
BHE/IPEHUIO CKPUHMHIOBBIX IIPOrPaMM B HEKOTOPBIX
3aMa/IHBIX CTPAHAX OTMeYeHa TeH/ECHIN K CHIKEHUIO
3aboJieBaeMoctn y Jinil crapure 50 JeT, ¢ Apyroii cro-
POHBI, BBISIBJIEH POCT paKa 3TOH JTOKAIUIAIIMH Y MOJIO-
abix [2, 3]. B Poccun B 2020 r. KPP 3a6oeso 62 854
YeJI0BeKa, IPUMEPHO mATas 9acTh (22 %) 13 KOTOPBIX
yMepJiu, 4TO ObLIO CBSI3aHO, NPEXKJIE BCETO, C TO3[-
Hell Bepudukanueit amarnosa [4]. Ilpo6Gaema cBoe-
BPEMEHHOCTH JIMArHOCTUKK 3JI0KAYeCTBEHHOIO HOBO-
0o0pa3oBaHusl y TAIMEHTOB ¢ HaauymeM (PakTOpPOB
PUCKa U «CUMIITOMOB TPEBOI'H», B OCOOEHHOCTH B OT-
CyTCTBHME KHUIIEYHBIX TIPOSIBJICHWI, He TepsieT CBOei
akTyanbHocTH. IlpexacraBiseM KanHHYeckoe Hal6JIIO-
nenne nanueHTku 56 et ¢ KPP, umeromnteit 40-netnuii
CTaX TaGaKOKYPEHUsI 1 OCHOBHYIO JKaslo0y Ha U3HYPSI-
IO CyXOil KaIlesb.

[Tanmentka M., 36 meT, nocTynuaa B KINHUKY C Be-
JyTiedt :xaao60il Ha TTOCTOSIHHDIH U3HYPSIONINAN CyX0i
Kallleslb B TeYeHUe JHSA U HOYM, He 3aBUCAIMIUN OT n3-
MEHEHUS TOJOXKEHWsT Tesa; IMpPUeM JEeKapCTBEHHBIX
npemnaparos (aneTniucTent, caabGyTaMos, GeKIoMe-
Ta30H) He IPUHOCUI ob6aerdenns. Tax:xe GeCIIOKOUIN
o61rast caaboCTb, MOTJUBOCTD M IOXYJAHME Ha 2 KT
3a 3 MecsIa, KOTOpoe MalieHTKa CBSA3BbIBAIA C YBEJIH-
YyeHueM cBoeil (pu3n4ecKoil akTUBHOCTHU B JieTHee Bpe-
Ms. V3 anaMHe3a 3a00JieBaHUST M3BECTHO, YTO B MIOHE
2021 T. manneHTKa BIEPBbIE TOYYBCTBOBAJIA CJAGOCTD,
cHIDKeHHe paborocnoco6Hoctu. Ilo atomy moBoxy 06-
paTHach B IIOJIMKJIMHUKY 110 MECTY SKHUTEIbCTBA, IJe
OblJa BbBISBI€HA THIIOXPOMHAS MUKPOIUTApHAs aHe-
MUS, TeHe3 KOTOPOH He BbISACHAIM, PEeKOMeH/I0BaHa
Tepanug TpernapaTaMu sKejae3a ¢ MOJOKHUTETHHBIM
apdexrom. B wmiose 2022 1. manmeHTKa cTraja oTMe-
YaTh HapacTaHwe cJaBGOCTH, a TaKkKe IMOSBJIEHHE TI0-
CTOSIHHOTO cyXoro kamuig. CaMoCTOSTeJNbHO IIPUHU-
Masna MyKoJauTHku 6e3 addexra. C Hauamza aBrycra
2022 r. Kamnreysb cTaj My4YUTEJbHBIM, HapocJsa o6Ias
c1a60CTh, TOSBUJIACH TOTIUBOCTD, TAK)Ke OTMETHJIA
HOXYy/laHue Ha 2 KI' 3a JIeTHHe Mecslbl. B ¢Bg3u ¢ ueM
BHOBDL OOpaTHJIACh 32 MEIUITMTHCKON MOMOTIBIO 10 Me-
CTy >KHUTeJbCcTBa. DBblia mposesena penrtreHorpadus

opranos rpyanoii knerkn (03.08.2022 r.): BbIsBJIEHO
VIUIOTHEHUE CTeHOK OpoHXOoB. Ilo gaHHBIM crmpoMme-
TpuK: 00beM (HOPCUPOBAHHOTO BbIIOXa 3a 1 CeKyH-
oy — 92 %, He3HAUWTENbHOE CHIDKEHUE CKOPOCTH
MOTOKA HA CpejIHe-NCTAIbHOM YpPOBHE. Bl ycTaHOB-
JIeH JuarHo3: OGpOHXHUabHas acTMa; Teparus HU3KH-
MU J[03aMu GeKIaMeTa3oHa oKazaach Hea(hhEKTUBHA.
[Tammentka oOparniach B KJIMHUKY [ 06CTIeI0Ba-
Hus U nopGopa Tepamuu. V3 aHaMHe3a JKU3HU 13-
BECTHO, UTO y TanueHTKu 40-7eTHHil ctaxx TaGaKoKy-
penus (MHAEKC Kypsmiero dyenoBeka — 240, mHpexc
nayka-1er — 40, 4To COOTBETCTBYET BBICOKOMY PHUCKY
Pa3BUTHS paKa JIETKUX U XPOHUYECKOH OOCTPYKTHB-
soii Gosesuu Jjerknx (XOBJI)). CeMelinbiii aHamMHes
oTdromeH 1o 3aboJeBaHUsM [bIXaTeJIbHON CUCTEMBbI
u oHKojoruu: Martb, 80 Jjer, m CcbiH, 25 JeT, crpa-
JlafoT 6pOHXMATBHOI acTMoil; orelr, 81 Toa, cTpajgaer
XOBJI (amurenpnbiii crax taGakokypenus); GaGka
1o JinHun Matepu ymepJia B 80 JieT oT paka sKesyjKa.

[Ipu  ¢usukasbHOM  HUCCAETOBAHUHM:  COCTOSI-
Hue cpejHell TsKectu, co3HaHue scHoe. VHAeKc
maccol Tea — 19,6 kr/m?. Temmeparypa Tema —

36,6 °C. KosxHble TTOKPOBBI (PU3NOJOTUYECKON OKpa-
CKHU, YHNCTble, HOPMAIbHON BJaakHOCTH. OTEKOB HET.
Boisgsinena nepudepudeckas JjauMdageHONaTus: yBe-
JmdeHHble 6e300Jie3HEHHDbIE 3a/[HUE TIelHble JTIMQO-
y3JIbl C JIEBOW CTOPOHDBI, MSITKOH KOHCUCTEHIINU, Pas3-
MepOM 0KoJio 1,5 ¢M; B JIEBOI TIOIMBIIIIEYHON 06J1aCTH
6e360/Ie3HEHHDIIT  KOHTJIOMepaT JUM@aTHIeCKux y3-
JIOB, MATKON KOHCHUCTEHIINU, MOABIDKHBIN, pa3MepoM
okono 3 cMm. Dopma rpyAHON KJIETKH: KOHUYECKas,
CUMMETPUYHASI, B aKTe JbIXaHUs BCIIOMOraTeJbHas
JIbIXaTesibHasi MycCKyJlaTypa He ydvacTtByeT. Yacrora
JIbIXaTebHbIX ABMsKeHnit — 18 B mun. Catypanns —
97 % Tpu AbIXaHUU BO3MyXOM. [0JI0COBOE APOsKaHUE
Ha CHMMETPUYHBIX YYaCTKaX TPY/IHOW KJIETKU TIPO-
BOJNUTCS OJMHAKOBO. IIpM cpaBHUTEJbHON mEPKYyC-
CUM JIETKUX HAJl CUMMETPUYHBIMU YYacTKAMU SCHBIT
JIETOYHDBIN 3BYK. AYCKYJbTaTHBHO JIbIXaHUE JKECTKOE,
paccesHHbBIE CyXWe XPUIIBI HaJ BCell TMOBEPXHOCTBHIO
sgerkux. ToHBI cepjlia sICHble, PUTMUYHBIE, YacTOTa
Cep/IEYHBIX COKpalleHnii — 85 B MUHYTY, apTepuajib-
Hoe gaBiaenne — 120/70 mm pr. cr. JKuBOT MATKMIi,
6e360se3HeHHDIN. [leueHdb 1 cene3eHKa He yBeJTICHDI.
Cryn odopmiennbiii, 6e3 npumeceii. CUMIITOM «IIOKO-
JIAYUBAHUS» 110 MOSICHUYHON 06JIACTU OTPUIATETHHBII
¢ o6eux cropoH. /luypes 6e3 ocobGennocrteit. Ha oc-
HOBAHWH >KaJ00, JaHHBIX aHaMHe3a M OOBEKTUBHOTO
ocMOoTpa chOpMYIMPOBAH TIPE/BAPUTENbHBIN JMATHO3!
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Pucynox 1. MCKT opranoB TpyAHOI KJIETKU MaIlleHT-
ku M., 56 jer: MHOXKeCTBEeHHbIe o4arn 000X JIETKUX
(mts); mudpdysno B 060MX JETKUX MOJTUCETMEHTAPHO
OTIPENIEJISIIOTCST MHOKECTBEHHbBIE MEJIKIME OYard, HEKOTO-
pbI€ M3 KOTOPBIX C TEH/EHIINEH K CIIMSHIIO

Figure 1. MSCT of the chest organs of Patient M.,
56 years old: multiple lesions of both lungs (mts);
diffusely in both lungs, multiple small foci are detected
polysegmentally, some of which tend to merge

XPOHUYECKHUIT OOCTPYKTHBHBINA OPOHXWT; TMIOXPOMHAS
MUKPOIMTAPHAST aHEMHUsI JIETKOIl CTeleHu; reprdepide-
CKast OfHOCTOpPOHHsAA JmuMageHonatnsa (3aaHne mei-
HbIE ¥ MOJMbIIIEYHbIE JTUM(PATHIECKUE Y3IIbI CJIEBA).

B o6mem ananusze kpoBu obpaniaia Ha cebs
BHUMAaHHe THIIOXPOMHAs MUKDPOIUTAPHAS aHEMUs
nerkoil crenenu (spurporurer — 3,0 x 10'2/1, Te-
mMorso6un — 106 /i1, cpeauuil 06beM 9pPUTPOIIU-
TOB — 75 (pJ1, I[BETOBOIl NOKa3aresb 0,78, rema-
TOKpUT — 35 %, CpejHee cojepsKaHue reMorao6uHa
B aputrporute — 27,3 Tr, cpegHSs KOHIIEHTPAIIU
remMorsio6uHa B apurpouute — 294 r/n1); HOpMaib-
ueiii mokaszarenb COI — 13 mMm/4. B Guoxumuue-
CKOM aHaJIM3e KPOBU BbISIBJIEHO CHIDKEHHE YDPOBHS
sxemesza 10 6,8 MrMouib/ 1 1 depputuna 10 2 Hr/ MU,
He3HauuTeabHOe ToBbieHne C-peakTUBHOTO O6eJsika
o 5,4 mr/m. JInsi MCKIIIOYeHUsT OKKYJIbTHOTO JKEJIy-
JIOYHO-KUIIIEYHOTO KPOBOTEUEHUSI BBINOJHEH aHAJIN3
Kajia Ha CKPBITYI0 KPOBb — TeMOTJIOOMH TacTPOWHTE-
CTUHAJBbHBIN: pe3yabTaT MOoJoKUTeaAbHbIH. [Ipu oren-
Ke (DYyHKIIMY BHENIHETO [[bIXaHWS BCE TOKAa3aTen BEH-
THJISIIIMOHHON (PYHKIIMU JIETKUX B IpelesiaXx HOPMBI.
[lo manHEBIM MyJBTHCHUPATHHON KOMIBIOTEPHON TO-
morpadun (MCKT) opraHoB rpyaHoii KIETKH OIpe-
JIEJISITACh  MHOKECTBEHHbBIE METACTaTHYeCKUe Ovaru
o6oux Jjerkux (puc. 1), BHyTpurpyzanas auMdaaeHo-
natusa (puc. 2), yBeJqnYeHHbBIE aKCHJISAPHBIE JuMpa-
Tyeckue ysuanl (puc. 3).

YuuTpiBasi aHEMWIO, TOJOXKUTEJNbHBI — aHaIn3
Kajla Ha CKPBITYI0 KPOBb U METACTATUYECKOE IOpa-
JKeHne JieTKux, mnanueHTke BoimoHeHa KT opranos
OpIonrHO#l mosioctn. BoisiBieHo o6pa3oBanne TedeHou-
HOIl KPUBHU3HBI O0OJOYHON KHUIIKM C BBIPAKECHHBIM

Pucynox 2. MCKT opraHoB Trpy[IHOIl KJIeTKW TIaIu-
eatkn M., 56 jer: BHyTpuUTpyIHas JuMQaIeHONATHS;
Ha yposHe cKanupoBanus (yKazaHO CTPEJKOH) ompeje-
JITIOTCS YBEJUYEHHbIe MapaaopTaJbHble JuMdaTIIecKne
y3JbI pa3MepoM 70 14 MM; Takske TIPH MCCIEOBAHUH 00-
HapysKeHbl MHOKECTBEHHbIE TapaTpaxeajbHble, Oupyp-
KaIMOHHbBIE, OPOHXOMYJIbMOHATHHBIE Y3JbI Pa3MEPOM
0 16 MM

Figure 2. MSCT of the chest organs of Patient M.,
56 years old: intrathoracic lymphadenopathy; at the
scanning level (indicated by the arrow), enlarged pa-
ra-aortic lymph nodes are detected, up to 14 mm in size;
the study also revealed multiple paratracheal, bifurca-
tion, bronchopulmonary nodes, up to 16 mm in size

Pucynox 3. MCKT opraHoB TpyaHOI KJIeTKW TIaly-
eutkn M., 56 jer: axcumsgpHas JauMQaIeHONATHST;
CTPEJIKOI yKa3aHbl MHOKECTBEHHDIE YBEJMUYEHHDIE Jie-
Bble aKCUJULSIPHDBIE JUMQpATHIECKNe Y3Jbl ¢ TEHIEHIIen
K causHuio ¢ (GOPMUPOBAHHEM KOHTJIOMEPATOB, pa3Me-
pom 10 44 x 20 MM

Figure 3. MSCT of the chest organs of Patient M.,
56 years old: axillary lymphadenopathy; the arrow
indicates multiple enlarged left axillary lymph nodes
with a tendency to merge to form conglomerates, up to
44 x 20 mm in size
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Pucynox 4. 1IKT opranos 6piontHoii moJocTu marnuenTkn M., 56 jer: o6pa3oBaHue MeueHOYHONH KPUBHU3HBI 060-
pounoit kumkn (A), mumdazmenonarusa (B). A — B 06/1acTn NMeYeHOUHONW KPUBU3HBI 000104HOi Kuinkn (B MecTe
u3ru6a, yKasaHo CTPENKON) orMedeHo MypTooGpasHoe yToJieHue CTeHoK A0 12 MM 061uell IPOTSsKEHHOCTHIO 0KOJIO
90 MM; TIPOCBET KUIITKK YMEPEHHO CY3KeH; OKpYsKalomas KieTyatka NHPUIbTPUPOBaHa, YIIOTHEHA, TTAaPaKOIMIecKre
snMGOy3Ibl pasMepoM 0 9 MM TI0 KOPOTKOW Och; MeanajbHee OT 00Pa3oBaHUsI IO XOAy OPbUKEHKHN OTMEeYeH y3es
pasMepoM 24 x 28 MM ¢ BBIpaKEHHBIM KOHTPACTHPOBaHHEM. b — yBeinveHne 3a0pPIOMNHHBIX JUMQOY3JI0B: Mapa-
aopranbHbIxX creBa (yKasaHo cTpeskoii) pasmepamu 15 x 22 MM (nudpapenanbubie), 12 x 10 MM (cynpapenaabHbie),
MeskaopTOoKaBaJabHbIe 70 16 x 20 MM, peTpokaBaJbHBIE — KOHTJIOMEPATHI pasMepoM [0 32 X 22 MM ¢ yMEpeHHO
KOMIIpeccueil HUKHe 10101 BeHbl

Figure 4. CT scan of the abdominal cavity of Patient M., 56 years old: formation of the hepatic curvature of the
colon (A), lymphadenopathy (B). A — in the area of the hepatic curvature of the colon (at the bend, indicated
by the arrow), a muff-like thickening of the walls up to 12 mm with a total length of about 90 mm is noted;
the intestinal lumen is moderately narrowed; the surrounding tissue is infiltrated, compacted, paracolic lymph
nodes up to 9 mm in size along the short axis; medial from the formation along the mesentery, a node measuring
24 x 28 mm with pronounced contrast was noted. b — enlargement of the retroperitoneal lymph nodes: para-aortic
lymph nodes on the left (indicated by the arrow) measuring 15 x 22 mm (infrarenal), 12 x 10 mm (suprarenal),
interaortocaval up to 16 x 20 mm, retrocaval — conglomerates measuring up to 32 x 22 mm with moderate com-
pression of the inferior vena cava

yYBEJINYEHUEM MeE3€HTEePpUaJbHbIX U BaépIOHII/IHHbIX KOHIJIOMepaTa HOAMbIINI€YHbBIX JII/IM(l)OyBJIOB cJjIeBa.
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smmoysnos (puc. 4).

[l 06bEeKTUBHOTO TIOATBEPIKAEHUS] HAJIUYUS OILY-
XOJIH, OIIEHKU €€ TIPOXO/MMOCTH, a TAKKe MOJIYYIEHIsT
Marepuasa Jjs MopQoJornIecKoii BepuduKaimn mpo-
mecca Oblia MPOBeIeHa BIIEOKOJTOHOCKOIS, TPH KO-
TOPOIl ONpEEIsAIOCh HOBOOOPA30BaHIE MEeYeHOTHOTO
n3rn6a 000/JOYHON KUIIKU C BBIPAXKEHHDBIM Cy>KeHUeM
POCBETA, YTO He TI03BOJIUJIO MPOBECTH KOJOHOCKOII
B IPOKCUMAJIbHbBIE OTAEIbl KUIIKH U 9HIOCKOTNYECKH
OIIEHUTH TPOTSKEHHOCTh HOBOOGpasoBanust (puc. 5).
BoimosHena Guoricus m3 JUCTAJILHOTO Kpas OIyXoJie-
BOIl MHUIbTPAIINY.

[lo pgaHHBIM TUCTOJOTHMYECKOTO UCCJIETOBAHUS
HNOATBEPK/EHA 3JI0KAYeCTBEHHAs IIPUPO/Aa HOBOOG-
pazoBaHug: ymepeHHo auddepeHIpoBaHHas aje-
HoKapuuHoMa. C IIebi0 YCTAHOBJIEHMS T'eHEe3a JIMM-
(dameHonatn W WCKIIOYEHUS WA [OJTBEPIKIEHIIS
MeTacTaTHYeCKOro TOPaKeHHs JUMQOY3JI0B  MOJ-
MBIIIEYHON 30HBI MO YJbTPA3BYKOBBIM KOHTPOJIEM
BBITIOJIHEHA TOHKOWTOJIbHASL ITYHKIIMOHHAsT GUOICHS

KOHCTaTUPOBAaHA WX 3JI0KayecTBeHHast TpaHcdopma-
11T BTOPUYHON TPUPO/IbI, aHAJIOTUYHAS 110 MOpdoJIo-
THYECKON CTPYKType y:Ke BepuUIIMPOBAHHOMY paKy
[eYyeHOYHoro n3rn6a 06040YHON KUIIKH.

Ha ocHoBanuu gaHHBIX paccrpoca, 06beKTUBHOIO
ocMOTpa, JIAGOPATOPHO-UHCTPYMEHTATBHBIX METO/I0B
obcenoBanusg ¥ MOpPQOJOTHYECKOH Bepuduranmum
YCTaHOBJIEH KJauHUYecKuit auartno3. OcHOBHOe 3a00-
JIeBaHME: PaK MedyeHOYHOro u3rnb6a 0600UHON KUIITKH
(rucronornueckn — ymepenHo auddepeHinpoBaHHas
agenokapuuaoMa), c¢T3N2aMla (remepanmsoBannas
aumdajieHonatng — 3aj{Hue IelHble, aKCUJISPHDIE,
BHYTPUTPY/HBIE, Me3eHTepHAIbHDbIE, 3a0pIOINHHDIE
suMdarnieckue y3Jbl; MeTacTaTuyeckoe MopakeHue
o6onx serkux). OcnoxkueHus: sxemesomedunuTHas
aHemust Jerkoil crenenu. llocje BBIMUCKH W3 IIYJIb-
MOHOJIOTHYECKOIO0 OTAEeJeHUus IalueHTKa ObLla TIo-
CIUTATM3UPOBAHA B  XUPYPrHYECKWI  CTAIlMOHAp
CeueHOBCKOTO YHUBepcuTeTa, Te MPOBEJEHO olepa-
TUBHOE JIEUEHHE: IPABOCTOPOHHSST TE€MUKOJIKTOMIUS
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Pucynox 5. IIpoTokoJ1 BUIEOKOJOHOCKOINH TTalineHTKH M., 56 J1eT: KOJOHOCKOII IIPOBE/IEH /[0 MEYEHOTHOTO U3Tnha;
B IIPOEKIIUH [UCTATBHOI YaCTH MOMEPETHO-000J0THOI KHUIIKU IPOCBET 1ehOPMUPOBaAH, CYKeH OYIPUCTBIM 3K30(UT-
HBIM 06pa3oBaHNEM XPSMIEBUAHON IIOTHOCTH, KPAacHOro IBera, ¢ HametoMm ¢ubpuna (A); mpocser asst ammapara
HenpoxoauM (Menbure 10 MM), CyKeH B BUE IIeJIH, MPOKCUMAJBHBIN Kpail OIyXOJH HE ONpeleseH; Tpu GHONCHH
ymepenHas KpoBotounBocth (B); B APyTrHX oT[esax KUIIKH CausucTas o6oouka GjeaHas, CKAaJKU BO3LYXOM pac-
MPABJISIIOTCST, COCY/IUCTBIA PUCYHOK IMOJCAU3MCTOTO CJIOST BBIPAKEH, EPUCTATBTHKA MTPOCTIEKUBAETCS, aKTUBHAST; B35
Ta OUOIICHS

Figure 5. Video colonoscopy protocol for Patient M., 56 years old: the colonoscope is passed to the hepatic
flexure; in the projection of the distal part of the transverse colon, the lumen is deformed, narrowed by a tu-
berous exophytic formation of cartilaginous density, red, with a coating of fibrin (A); the lumen for the device
is impassable (less than 10 mm), narrowed in the form of a gap, the proximal edge of the tumor is not defined,;
biopsy shows moderate bleeding (B); in other parts of the intestine, the mucous membrane is pale, the folds are
straightened with air, the vascular pattern of the submucosal layer is pronounced, peristalsis can be traced, it is

active; biopsy taken

¢ D2 mmmdoauccexnmeii (yaanenue anmmKOJMYECKUX,
[apaKOJINYECKNX, ME30KOJUYECKUX  JUM(OY3JIOB);
Ha3HavYeHa aJAbIOBaHTHasA XUMHOTEpaImmnd.

Oocy:kaenne

JluTenbHBIN cTaX TAaGAKOKYPEHUS y MaIllMeHTKH
(naccuBHOE KypeHme ¢ JeTcTBa, MCTOYHMKOM KOTO-
poro OBLT OTell, W aKTHBHOE B Teuenme 40 mer) aB-
JigeTcs He3aBUCUMBbIM (DaKTOPOM PHCKA Pa3BUTHUSA
XODBJI n 3710KaUeCTBEHHBIX HOBOOOPA30BAHUIT, CPeIH
KOTOPBIX Yy JKEHIMH JUAUPYIOT PaK MOJIOYHOMN sKeJie-
3pl, gerkux u KPP [5, 6]. Ilo gjanHbIM MeTaaHamsa
M. Sollie et al., BrmoumBIEro ABEHAANATH KOTOPT-
ubix uccaenoBanuii (400 944 KeHIUHDBI ¢ IUATHO30M
«IEPBUYHBIA MHBA3WBHbBIA pPaK MOJOYHOIN KENe3bI»),
PUCK CMEpPTH OT paka Cpelu KYPHUJIBIIUI] OKa3aJCcs
B 1,52 pasa Bblllle B CPaBHEHUU C TEMM, KTO HUKOT-
na sHe kypua [7]. CornacHo pesysbTataM MeTaaHa-
miza B. Pesch et al., ormocurenpubiii puck (OP)
BO3HUKHOBEHUSI PaKa JIETKUX HMeEeT J10303aBUCUMDIil
apdexT, M y KypsAMMX >KEHIIUH cocTaBiser 7,8
(95%-uprit gosepurenpubiii uarepsai (95% AIM): 6,5—
9,4) [8]. Kypenue caykuT OCHOBHBIM (DAaKTOPOM PH-
cka pagsutus u KPP, ognako MexanusM, mocpeacTBOM

KOTOPOTO TIPU 3TOM BO3HUKaeT u nporpeccupyer KPP,
JI0 KOoHI[a HemsBecreH. Meraananns E. Botteri et al.
0606m anubie 188 opUrHHANBHBIX HCCJIEI0BAHMI:
o6bvegunennuniii OP a1 KPP cocrasun 1,14 (95%
JUA: 1,10—1,18) mias HbIHEMIHUX KypUIbimKos u 1,17
(95% I: 1,15—1,20) — g GbIBIIMX KyPUJIBIIH-
KOB. PHCK paka JMHEIHO BO3pacTay ¢ yBeJn4eHueM
WHTEHCUBHOCTH W TPOJOLKUTETbHOCTH Kypenus [9].
X. Bai et al. mokasann, 94To 3TOT PUCK yBETUIHBAETCS
M Ha KUBOTHBIX MOJIEJISIX: Yy MbIIIEH MO/ BO3/EHCTBU-
eM TaGauHOro J[bIMa U3MEHSeTCsI MeTaOO0JOMHbIN TIPO-
uab (IOBbBINIEHHDBI GHMOCHHTE3 IPOKAHIEPOT€HHON
TAYPOJEOKCUXOJEBOI KUCTOTHI KOPPEJUPYET € TIpe-
UMYIIECTBEHHBIM yBendeneM kuiteunoit Eggerthella
lenta). Vsmenenne cocTaBa MUKPOGHOTBI TPUBOINT
K JUCHYHKIUN KUIIEYHOTO 6apbepa U aKTHBAIMH OH-
KOTEHHBIX U MPOBOCHIAJUTETBHBIX CUTHAIbHBIX TTyTel,
cnoco6ctByonmx passutuio KPP [10].

ITamuentka M., 56 Jer, ¢ AJIUTEJIbHBIM CTaKeM
TaGaKOKYPEHNUsT, HAJUYNEM OTSITOIIEHHOTO CEMEHHOTO
aHaMHe3a 10 3JI0KAQUYeCTBEHHBIM HOBOOOPA30BAHUSIM
(pax KKT y 6alku 110 JUHUM MaTepU) OTHOCHTCS
K Tpyiie Boicokoro pucka KPP [11]. Yike nipu ee nep-
BOM OOpallleHri 32 MeAUIMHCKON MMOMOIIbIO HA JIOr0-
CIUTATHHOM 9Talle UMEJIU MECTO «CUMIITOMbI TPEBOTH»
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(o6masi  cmaboctb, sKenezopedUIUTHAS — aHEMUS),
B CBS3M C 4eM Heo6XO0[nMO ObLIO TPOBEJECHNE CKPH-
nuara KPP (uccreoBanns Kajia Ha CKPBITYIO KPOBb
1 KOJIOHOCKOIHN). [TosSBUBIIMIICS CIyCTsI TOZ TOCTO-
SIHHBIN CyXOil, cO BpeMeHeM CTaBIINil M3HYPAIONIIM
KallleJb MOKHO PETPOCHEKTUBHO OODBICHUTH C/aBJie-
HUEM [IbIXaTeJbHbIX IIyTell yBeJMYeHHBbIMU BHYTPH-
TPYAHBIMI y3JaMH U TOPaXKEHHeM JIETOYHONH TKaHU
yoKe MeTacTaTU4eCKOro XapakTepa.

Komorockonmst SIBASETCS OTHOCHTENBHO JIOPOTO-
CTOSIIINM JIJIsSI CHCTEMBI 3JIpaBOOXpaHeHust 06c/ie/10Ba-
HIEM, UTO OCJIOKHSET ee TIPUMEHeHIe B CKDUHIHTOBBIX
IporpaMMax paHHero BBIABJICHHUSA KOJOPEKTAIbHO-
ro paka B Poccim u Mupe. TeM He MeHee B HAacToOs-
niee BpeMs TOJbKO KOJIOHOCKOINHNS II03BOJISIET HAHTH
U yJaJdUTh TPEJBECTHUKN paKa B KUIIKe — MOJIHIIBL.
Hasnyue 1mos1oskUTEIBHOTO pe3yJbTaTa aHaIM3a Kaja
Ha CKPBITYI0O KPOBb HE SIBJISeTCSI NMPH3HAKOM paka,
a OTpULIATENbHBII aHaJU3 He rapaHTUPyeT ero oTcyT-
cTBUA. B ciayyae Hammums KPYIHOTO 3J0KAYeCTBEH-
HOTO TIOPA’KEHUS KOJIOHOCKOIINS 103BoJigeT Bepudu-
IIIPOBaTb HOBOOOPA30BaHWE ¥, MPH HEOOXOINMOCTH,
BO3/IeiICTBOBATb Ha HETO HAIpUMep, YCTAaHOBUB
CTEHT TIPH OOTYPAIIMOHHON HETPOXOIIMOCTH.
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A Woman with a Long History of Smoking
and a Debilitating Dry Cough

Nino D. Potskhverashvili', Natalia I. Kokina?, Elena L. Bueverova?*,
Oxana Yu. Zolnikova?, Aleksandra S. Cherenda?, Valeriya A. Morozova?,
Mikhail V. Pheldsherov?, Andrey P. Kiryuhin?, Pavel V. Pavlov?

" Pineo Medical Ecosystem, Tbilisi, Georgia
2 [.M. Sechenov First Moscow State University (Sechenov University), Moscow, Russian Federation

Aim: to present a clinical case of colorectal cancer in a woman with a long history of smoking and a leading complaint
of dry cough.

Key points. A 56-year-old patient with a long history of smoking was hospitalized in the pulmonology department
of the clinic with a leading complaint of a constant debilitating dry cough during the day, not amenable to the action
of drugs, as well as general weakness, sweating and weight loss by 2 kg in 3 months. The examination revealed
a moderately differentiated adenocarcinoma of the hepatic bend of the colon with generalized lymphadenopathy
and metastatic lung damage, iron deficiency anemia. Surgical treatment was performed at the Sechenov University
surgical hospital: right-sided hemicolectomy with D2 lymph dissection (removal of epicolic, paracolic, mesocolic
lymph nodes); adjuvant chemotherapy was prescribed. The patient is under the supervision of an oncologist and
a coloproctologist.

Conclusion. A clinical case of colorectal cancer in a woman with a long history of tobacco smoking and extra-intesti-
nal symptoms is presented, demonstrating the need for cancer caution in relation to patients older than 50 years with
iron deficiency anemia and lymphadenopathy. The timeliness of the diagnosis of a malignant neoplasm by primary
care physicians is determined by the careful identification of cancer risk factors of this localization and the targeted
search for “symptoms of anxiety”, upon detection of which endoscopic, radiation and morphological examination
is necessary.

Keywords: dry cough, tobacco smoking, lymphadenopathy, iron deficiency anemia, colorectal cancer
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XeHwuHa ¢ gnnTesnibHbiM aHaMHe30M TabaKkoKypeHus
M UBHYPSAIOLUM CYXUM KalluJiemM

H.A. Mouxeepawsunn', H.W. KoknHa?, E.J1. Byeseposa?*, O.10. 3onbHukosa?, A.C. YepeHpa?, B.A. Mopo3oBa?,
M.B. ®enbawepos?, A.lN. KuptoxuH?, IN.B. MNaenos?
" MMuHeo MeauvumHckas akocuctema, Touncu, [py3us

2PrA0y BO «[llepBbii MOCKOBCKMIA roCcynapCTBEHHbIV MeaNLMHCKUIA yHuBepcuteT um. .M. CeyeHoBa»
MuHucTepcTBa 3apaBooxpaHeHus Poccurickori ®enepaummn (CedeHoBckuii YHuBepcuteT), MockBa, Poccuiickas Penepadisi

Llenb: npencTaBuTb KNIMHUYECKOE HABMIOAEHME KOJIOPEKTANIbHOIO Paka Y XEHLUMHbI C AJINTENbHLIM aHAMHE30M Ta-
OaKkoKypeHu s 1 BeayLuel xanoboi Ha Cyxoi Kallesb.

OcHOBHbIEe NoJIoXXeHus. [NaumeHTka B Bo3pacTe 56 NeT ¢ AnvrenbHbIM aHaMHE30M TabakoKypeHUs rocnmTanman-
poBaHa B NMy/bMOHOJIONMYECKOE OTAENEHNE KITIMHVKM C BEAYLLEN Xanobo Ha NOCTOAHHbIA N3HYPSAIOLLMIA CYXON Ka-
Lenb B TEYEHME CYTOK, HE MOAAA0LLMIACA [ENCTBUIO IEKAPCTB, a TakxKe 00LLYyI0 cnabocTb, MOTANBOCTL M MOXYAaHNE
Ha 2 kr 3a 3 mecsua. B pesynbrate o6cnenoBaHvs BbiiBNEHA YMEPEHHO AnddEPEHLMPOBAHHAA afeHoKapLUHOMa
NnevyeHOYHOro n3rnda 060404HOM KULLKM C FreHEPaNVU30BaHHOM NnM@aaeHonaTern n MeTactaTMyecknm nopaxeHu-
€M Nerkunx, xenesogedpviumtHaa aHeMus. B xupypruyeckom ctaumoHape Ce4eHOBCKOro YHMBEpPCUTETA NPOBEAEHO
ornepaTtvBHOE JIe4YEHME: NPaBOCTOPOHHAS remukonaktomus ¢ D2 numdoamnccekumen (yoaneHme annkonamyeckmx,
napakoINYeCcKnx, Me3oKoIMYECKMX NMMGMOY30B); HA3HAYeHa aobloBaHTHAA XumMmnotepanus. MNMauneHTka HaxoamT-
cs noA, HabIoAEHMEM OHKOJIOra 1 KOJIONMPOKTOosora.

3akntoueHue. NpencraBneH KINHNUYECKUIA CllydYald KOJIOPEKTANIbHOrO paka Y XEHLUMHbl C ANUTENbHbIM aHaMHe-
30M TabakKOKypeHUSI N BHEKMLLEYHBIMW CUMMTOMaMu, OEMOHCTPUPYIOLLMIA HEOOXOAMMOCTb OHKOHACTOPOXEHHO-
CTW MO OTHOLUEHMIO K MaLmeHTam cTtapiue 50 NeT ¢ HannM4ymem Xene3ofed@uUMTHON aHeMUN 1 NM@aaeHoNaTum.
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CBOEBPEMEHHOCTb ANArHOCTUKM 3/10Ka4eCTBEHHONO HOBOOOPa3oBaHNSA BpadyamMu NepBUYHOIrO 3BEHA 34PaBOOXPA-
HEHNS ONpPeaenseTcs TwaTefbHbIM BbiIBIEHNEM HaKTOPOB pPUCKa paka AaHHOM N0oKanm3aunm u NpuuenbHbIM No-
NCKOM «CUMNTOMOB TPEBOIrn>», Npu O6Hapy)KeHl/Il/l KOTOPbIX HEOOXOANMMO NPOBEOEHNE SHOO0CKOMMYECKOrO, ny4eBoro

1 MOPPOIOrMY4EeCKOro NCCNea0BaHNS.

KnioueBble crioBa: Cyxoi Kallesib, TabakokypeHue, numdaaeHonatus, xenesoaeduumTHag aHemus, Koopek-

TaNbHbIV pak

KoHpNUKT nHTepecoB: aBTOPbLI 3as9BNSAIOT 00 OTCYTCTBUN KOHDNNKTA MHTEPECOB.

Ansa umtnpoBanusa: MNouxsepawsunm H.[., KokmHa H.U., Byeseposa E.J1., 3onbHukosa O.10., YepeHga A.C., Mopo3sosa B.A., denba-
wepos M.B., KuptoxuH A.., Maenos N.B. XXeHwmHa ¢ giMTenbHbIM aHaMHe30M TabakoKypeHus 1 N3HYPSIOLLMM CyXnm Katunem. Poc-
CUNCKNIA XypHas racTpO3HTEepPOsiorvK, renatonornn, kononpoktonorun. 2024;34(3):99-106. https://doi.org/10.22416/1382-4376-

2024-34-3-99-106

Colorectal cancer (CRC) holds one of the leading
positions in the structure of cancer incidence and
mortality from malignant neoplasms worldwide. In
2020, the Global Cancer Observatory (GLOBOCAN)
database recorded over 1.9 million new cases of CRC
and 935,173 deaths from it [1]. On the one hand,
due to the implementation of screening programs in
some Western countries, there has been a tendency
of a decreasing the incidence in people over 50 years
old, on the other hand, there has been an increase in
the incidence of this type of cancer among younger
populations [2, 3]. In Russia in 2020, 62,854 peo-
ple were diagnosed with CRC, with about one-fifth
(22 %) of whom died, which was primarily due to
the late verification of the diagnosis [4]. The issue of
timely diagnosis of malignant neoplasm in patients
with risk factors and “alarm symptoms”, especially
in the absence of intestinal manifestations, does not
lose its relevance. We present a clinical observation
of a 56-year-old female patient with CRC, having a
40-year history of smoking and a primary complaint
of a debilitating dry cough.

Patient M., 56 years old, was admitted to the
clinic with a main complaint of a persistent debili-
tating dry cough throughout the day and night, not
dependent on changes in body position; taking medi-
cations (acetylcysteine, salbutamol, beclomethasone)
did not bring relief. She was also troubled by gen-
eral weakness, sweating and a weight loss of 2 kg
over 3 months, which the patient associated with
an increase in her physical activity in the summer.
From the medical history, it is known that in June
2021, the patient first felt weakness and decreased
work capacity. She consulted a clinic at her place
of residence, where hypochromic microcytic anemia
was detected. The genesis of the anemia was not de-
termined, and iron therapy was recommended, which
had a positive effect. In July 2022, the patient no-
ticed an increase in weakness, as well as the appear-
ance of a persistent dry cough. She self-administered
mucolytics without effect. Since early August 2022,
the cough has become unbearable, general weakness
has increased, sweating has appeared, and she also
noted a weight loss of 2 kg over the summer months.
In this connection, she again sought medical help at
her place of residence. On August 3, 2022, a chest
X-ray was performed, which revealed bronchial wall

thickening. According to spirometry data: forced
expiratory volume in 1 second was 92 %, with a
slight decrease in flow rate at the mid-distal level.
The diagnosis of bronchial asthma was established,
and low-dose beclomethasone therapy was ineffec-
tive. The patient came to the clinic for examination
and therapy selection. From the life history, it is
known that the patient has a 40-year smoking history
(smoking index — 240, pack-years index — 40, cor-
responding to a high risk of developing lung cancer
and chronic obstructive pulmonary disease (COPD)).
The family history is burdened with respiratory and
oncological diseases: the 80-year-old mother and
25-year-old son suffer from bronchial asthma, the
81-year-old father suffers from COPD (long smoking
history); the maternal grandmother died at 80 years
old from stomach cancer.

During the physical examination: the condition
is moderately severe, consciousness is clear. The
body mass index is 19.6 kg/m?. Body temperature
is 36.6 °C. The skin is of physiological color, clean,
and of normal moist. No edema. Peripheral lymph-
adenopathy was revealed: enlarged painless posterior
cervical lymph nodes on the left side, soft in con-
sistency, about 1.5 cm in size, as well as a pain-
less conglomerate of lymph nodes in the left axillary
region, soft in consistency, mobile, about 3 c¢m in
size. The shape of the chest: conical, symmetrical;
the accessory respiratory muscles are not involved in
the act of breathing. Respiratory rate is 18 per min-
ute. Oxygen saturation is 97 % while breathing air.
Vocal fremitus is equal on symmetrical parts of the
chest. On comparative percussion of the lungs over
symmetrical areas, a clear pulmonary sound is heard.
Auscultatively, the breathing is harsh, scattered dry
wheezes over the entire surface of the lungs. Heart
tones are clear, rhythmic, heart rate is 85 per minute,
blood pressure is 120/70 mmHg. The abdomen is
soft, painless. The liver and spleen are not enlarged.
Stool is formed, without impurities. The “percussion”
symptom on the lumbar region is negative on both
sides. Diuresis is unremarkable. Based on complaints,
medical history and objective examination, a prelim-
inary diagnosis was formulated: Chronic obstructive
bronchitis. Mild hypochromic microcytic anemia.
Peripheral unilateral lymphadenopathy (posterior
cervical and axillary lymph nodes on the left).
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Figure 1. MSCT of the chest organs of Patient M.,
56 years old: multiple lesions of both lungs (mts);
diffusely in both lungs, multiple small foci are detected
polysegmentally, some of which tend to merge

Pucynox 1. MCKT opraHoB TpyAHOIl KJIETKH MallleHT-
ku M., 56 jer: MHOKeCTBEHHbIe o4yarn OOOUX JIETKUX
(mts); auddysno B 060X JMErKHX IOJUCETMEHTAPHO
OTIPE/IEISIIOTCS MHOKECTBEHHbIE MEJIKIE OYard, HEKOTO-
pble M3 KOTOPBIX C TEH/EHIINEHl K CAUSHIIO

In the complete blood count, mild hypochro-
mic microcytic anemia was noted (erythrocytes —
3.0 x 102/L, hemoglobin — 106 g/L, mean
erythrocyte volume — 75 fl, color index — 0.78,
hematocrit — 35 %, mean corpuscular hemoglo-
bin — 27.3 pg, mean corpuscular hemoglobin con-
centration — 294 g/L); normal ESR of 13 mm/h;
in the biochemical blood test, a decrease in iron lev-
els to 6.8 umol /L and ferritin — to 2 ng/mL, and
a slight increase of C-reactive protein to 5.4 mg/L
were found. To exclude an occult gastrointestinal
bleeding, a stool test for latent blood was performed
— gastrointestinal hemoglobin: the result was posi-
tive. When assessing pulmonary function, all indica-
tors of lung ventilation function were within normal
limits. According to the data of multisliced com-
puted tomography (MSCT) of the chest, multiple
metastatic foci in both lungs (Fig. 1), intrathorac-
ic lymphadenopathy (Fig. 2) and enlarged axillary
lymph nodes (Fig. 3) were determined.

Considering the anemia, the positive fecal occult
blood test, and the metastatic lung lesions, the pa-
tient underwent a CT scan of the abdominal organs.
A mass in the hepatic flexure of the colon with sig-
nificant enlargement of the mesenteric and retroperi-
toneal lymph nodes was detected (Fig. 4).

For objective confirmation of the presence of the
tumor, assessment of its patency, and obtaining ma-
terial for morphological verification of the process, a
video colonoscopy was performed. During the pro-
cedure, a neoplasm of the hepatic flexure of the co-
lon with significant lumen narrowing was detected,
which prevented the colonoscope from passing into

Figure 2. MSCT of the chest organs of Patient M.,
56 years old: intrathoracic lymphadenopathy; at the
scanning level (indicated by the arrow), enlarged pa-
ra-aortic lymph nodes are detected, up to 14 mm in size;
the study also revealed multiple paratracheal, bifurca-
tion, bronchopulmonary nodes, up to 16 mm in size

Pucynox 2. MCKT opraHoB Tpy[HOIl KJIETKH TIaly-
entkn M., 56 jer: BHyTpuUrpyaHas JuMQajaeHONaTHs;
Ha yposHe cKanmpoBanns (yKasaHo CTpeJKOH) ompese-
JITIOTCST YBEJMYEHHDbIE TapaaopTaibHbie JuMQaTHyecKie
y3JIbI pa3MepoM 0 14 MM; TakKe NMpHU UCCIeOBAHIK 00-
HapY>KeHbl MHOXECTBEHHbIE Taparpaxeasbhbie, 6udyp-
KaIMoOHHbIe, GPOHXOIYJbMOHAIbHbIE Y3Jbl Pa3MepoM
10 16 MM

Figure 3. MSCT of the chest organs of Patient M.,
56 years old: axillary lymphadenopathy; the arrow
indicates multiple enlarged left axillary lymph nodes
with a tendency to merge to form conglomerates, up to
44 x 20 mm in size

Pucynox 3. MCKT opraHoB rpy[HOIl KJIETKH TIaly-
eHTkn M., 56 ujer: akcuianspHas JauMQaeHOaTHS;
CTPEJIKOIl yKa3aHbl MHOKECTBEHHDIE YBEJIMYEHHbIE Jie-
Bble aKCUJISIpHBbIe JuMdaTuieckue y3Jibl ¢ TeHeHInel
K cJausiHuio ¢ GOpPMUPOBAHHEM KOHIJIOMEPATOB, pa3Me-
poM 110 44 x 20 MM
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Figure 4. CT scan of the abdominal cavity of Patient M., 56 years old: formation of the hepatic curvature of the
colon (A), lymphadenopathy (B). A — in the area of the hepatic curvature of the colon (at the bend, indicated
by the arrow), a muff-like thickening of the walls up to 12 mm with a total length of about 90 mm is noted,;
the intestinal lumen is moderately narrowed; the surrounding tissue is infiltrated, compacted, paracolic lymph
nodes up to 9 mm in size along the short axis; medial from the formation along the mesentery, a node measuring
24 x 28 mm with pronounced contrast was noted. B — enlargement of the retroperitoneal lymph nodes: para-aortic
lymph nodes on the left (indicated by the arrow) measuring 15 x 22 mm (infrarenal), 12 x 10 mm (suprarenal),
interaortocaval up to 16 x 20 mm, retrocaval — conglomerates measuring up to 32 x 22 mm with moderate com-
pression of the inferior vena cava

Pucynox 4. IIKT opranos 6piommnoil nmonoctu naiuentkun M., 56 jer: o6pasoBanue Me4yeHOUHONU KPUBU3HBI 000-
pounoii kumku (A), mumpanenonatua (B). A — B of1actu medeHO4HO#T KpUBH3HBI 000404HON Kumku (B MecTe
n3ru6a, yKasaHo CTPEIKON) oTMeueHo MyhTooGpasHoe yToIIeHHe CTEHOK A0 12 MM 06IIell IPOTSKEHHOCTBIO OKOJIO
90 MM; TIPOCBET KUIIKK YMEPEHHO CY’KEH; OKPY’KAIOIIas KIeTyaTKa nHMOUIbTPUPOBAHA, YIJIOTHEHA, TAPAKOIIMYECKIe
JauM@Oy3Ibl pa3MepoM 0 9 MM 110 KOPOTKOU OcHu; MejuajibHee 0T 00Pa3oBaHUs 110 XOAy OPbIKENHKH OTMEYeH y3eJl
pasMepoM 24 x 28 MM ¢ BBIpaKEHHBIM KOHTpacTupoBanueM. B — yBesnuvenne 3a6pionimHHbIX JuMbOy3I0B: Hapaa-
oprajbHbIX cjeBa (ykazaHo cTpeskoii) pasmepamun 15 x 22 MM (uHdpapenanbibie), 12 x 10 mm (cynpapeHanbHbIe),
MeskaopToKaBasibuble 10 16 x 20 MM, peTpoKaBajbHble — KOHIJIOMEPATbl pasMepoM A0 32 X 22 MM ¢ YMepeHHOI

102

KOMIIpEeCCUEeN HUKHEN MO0 BEHbI

the proximal parts of the colon and endoscopically
assessing the extent of the neoplasm (Fig. 5). A bi-
opsy was taken from the distal edge of the tumor
infiltration.

According to histological examination, the malig-
nant nature of the neoplasm was confirmed: mod-
erately differentiated adenocarcinoma. To determine
the origin of the lymphadenopathy and to exclude
or confirm metastatic involvement of the axillary
lymph nodes, a fine-needle aspiration biopsy of the
conglomerate of the left axillary lymph nodes was
performed under ultrasound guidance: their second-
ary malignant transformation was confirmed, mor-
phologically similar to the already verified cancer of
the hepatic flexure of the colon.

Based on the data from the patient’s history,
objective examination, laboratory and instrumen-
tal methods of investigation, and morphological
verification, the clinical diagnosis was established.
Primary disease: cancer of the hepatic flexure of the
colon (histologically — moderately differentiated

adenocarcinoma), ¢T3N2aM1a (generalized lymph-
adenopathy — posterior cervical, axillary, intratho-
racic, mesenteric, retroperitoneal lymph nodes; met-
astatic involvement of both lungs). Complications:
iron-deficiency anemia of mild severity. After being
discharged from the pulmonology department, the
patient was hospitalized in the surgical department
of Sechenov University, where surgical treatment
was performed: right hemicolectomy with D2 lymph
node dissection (removal of epicolic, paracolic, me-
socolic lymph nodes); adjuvant chemotherapy was
prescribed.

Discussion

The patient’s long history of smoking (passive
smoking since childhood, with the father as the
source, and active smoking for 40 years) is an inde-
pendent risk factor for the development of COPD
and malignant neoplasms, among which breast
cancer, lung cancer, and CRC are predominant in
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Figure 5. Video colonoscopy protocol for Patient M., 56 years old: the colonoscope is passed to the hepatic
flexure; in the projection of the distal part of the transverse colon, the lumen is deformed, narrowed by a tu-
berous exophytic formation of cartilaginous density, red, with a coating of fibrin (A); the lumen for the device
is impassable (less than 10 mm), narrowed in the form of a gap, the proximal edge of the tumor is not defined;
biopsy shows moderate bleeding (B); in other parts of the intestine, the mucous membrane is pale, the folds are
straightened with air, the vascular pattern of the submucosal layer is pronounced, peristalsis can be traced, it is
active; biopsy taken

Pucynox 5. 1IpoToKoJ BUICOKOJIOHOCKOINY TariueHTK M., 56 JieT: KOJOHOCKOII TIPOBE/IEH /[0 MeYeHOYHOTO U3rnba;
B IPOEKIUH [UCTATHHOI YaCTH MONEPEYHO-0000UHON KHUIITKU TIPOCBET 1ehOPMUPOBAH, CYXKeH OYIPUCTBIM IK30(DUT-
HBIM 06Pa3oBaHUEM XPSIIEBUAHON MIOTHOCTH, KPAacHOro IBera, ¢ HajeroMm ¢uGpuna (A); mpocser st anmapara
nenpoxoanM (Menpue 10 MM), cyskeH B Bue LIEIH, ITPOKCUMAJbHBII Kpail OIlyXOo/M He OmpeaeeH; Ipu GHONCHE
yMepeHHast KpoBotounBoctb (B); B APYrUX oTAeSaX KUIIKH CAU3ncTass 060s0uKa GjeHass, CKAAJKN BO3AYXOM pac-
[PABJISIIOTCST, COCY/IUCTDIN PUCYHOK MOJCIU3MCTOrO CJIOSI BBIPAXKEH, HEPUCTAIDTHKA [TPOCTIEKUBAECTCS, AKTUBHAST; B3s-

Ta 6uoncus

women [5, 6]. According to a meta-analysis by M. Sollie
et al., which included twelve cohort studies (400,944
women were diagnosed with primary invasive breast
cancer), the risk of cancer death among smokers was
1.52 times higher compared to those who had never
smoked [7]. According to the results of a meta-anal-
ysis by B. Pesch et al., the relative risk (RR) of
lung cancer has a dose-dependent effect and is 7.8
(95 % confidence interval (CI): 6.5—9.4) for smoking
women [8]. Smoking is a major risk factor for CRC,
but the mechanism by which CRC develops and pro-
gresses due to smoking is not yet fully understood.
A meta-analysis by E. Botteri et al. summarized data
from 188 original studies: the combined RR for CRC
was 1.14 (95 % CI: 1.10—1.18) for current smokers
and 1.17 (95 % CI: 1.15—1.20) for former smokers.
The risk of cancer increased linearly with the intensi-
ty and duration of smoking [9]. X. Bai et al. showed
that this risk also increases in animal models: in mice,
exposure to tobacco smoke changes the metabolom-
ic profile (increased biosynthesis of pro-carcinogenic
taurodeoxycholic acid correlates with a predominant
increase in intestinal Eggerthella lenta). Changes in
the microbiota composition lead to a dysfunction of
the intestinal barrier and activation of oncogenic and

pro-inflammatory signaling pathways, promoting the
development of CRC [10].

Patient M., 56 years old, with a long histo-
ry of smoking and a family history of malignant
neoplasms (gastrointestinal cancer in the maternal
grandmother), is at high risk for CRC [11]. At her
first visit for medical help at the pre-hospital stage,
there were already “alarm symptoms” (general weak-
ness, iron-deficiency anemia), and therefore, CRC
screening (fecal occult blood test and colonoscopy)
was necessary. The persistent dry cough, which be-
came exhausting over time, can be retrospectively
explained by the compression of the airways by en-
larged intrathoracic lymph nodes and lung tissue in-
volvement of a metastatic nature.

Colonoscopy is a relatively expensive examina-
tion for the healthcare system and is rarely used
in screening programs for early detection of colorec-
tal cancer in Russia and around the world. However,
currently, only colonoscopy allows the detection and
removal of cancer precursors in the intestine — pol-
yps. The presence of a positive fecal occult blood
test result is not a sign of cancer, and a negative test
does not guarantee its absence. In the case of a large
malignant lesion, colonoscopy allows a verification
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of the neoplasm and, if necessary, intervention —
for example, stent placement in cases of obstructive
bowel obstruction.

Timely diagnosis of CRC and adequate treat-
ment determine a favorable prognosis for survival.
Insufficient oncological vigilance of doctors, es-
pecially in the presence of risk factors and “alarm
symptoms”, leads to the late detection of malignant
neoplasms, depriving patients of the opportunity for
using organ-preserving methods of treatment [12].
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Llenb: npeacTaBuUTb CIIOXHOCTU BbIGOpa XMPYPruyeckor TakTUKM NPY HECOCTOATENIbHOCTY LLIBOB 930¢aro3HTePO-
aHacTomMO3a MNocse raCTP3KTOMUMN.

OcHoBHble nonoxeHuda. Y naumeHta K., 55 net, nocne nnaHoBOro onepaTtMBHOrO BMeELLUATENbCTBA B 0ObemMe
racTpPaKTOMMIM MO NOBOAY Paka XeJyaka OTMeYeHa HECOCTOATENIbHOCTL LLBOB 330daroaHTepoaHacTtomosa. [onbiT-
Ka NOBTOPHOro GopmM1poBaHUa NULLEBOOHO-KULLEYHOrO aHaCTOMO3a He NpuBesNa K ycrnexy, HECMOTPA Ha paHHue
CpOKM penanapoToMuu, No3TOMY AJis KYNMMPOBaHUS FTHOMHbBIX OCTOXHEHWN ObINI0 MPUHATO PELLIEHWE NOUTY MO NyTu
«OTKJIIOYEHVS» NMULLLEBOAA, ANISl YEro LWEerHbI oTaen nuieBoaa 6bin NepeceyeH 1 BbIBEAEH B BUAE ABYX CTOM, a ANC-
TasIbHbIM KOHEL, MULLEBOAA YLIUT Haryxo. AfekBaTtHOE OPEHNPOBaHNE 30HbI KyNbTU NULLLEBOOA N OTKIIIOYEHUE NU-
LLLEBOAA Ha LLEHOM YPOBHE NO3BONUAN N36EXaTb FTHONHBLIX OCJIOXHEHWI B OPIOLLHON NON0CTU. PEKOHCTPYKTUBHBIIA
aTan 6bin BbINOMHEH Yepe3 6 MecsLeB B 06beME TOICTOKULLEYHOW BCTABKM MEXAY ANCTasIbHbIM OTAEI0M MULLLEBO-
[a W TOLEeN KMLLKOW 1 NiacTUKM NyLLEeBoAa C UCMOIb30BaHMEM KOXHOM BCTaBKM Ha LUEe.

3akniovyeHue. BbibpaHHas TakTuka nedveHus obina 0b6ycnoBneHa HEBO3MOXHOCTbIO KOHCEPBATUBHONO JIEYEHUS HE-
COCTOATENIbHOCTY LLIBOB MULLEBOAHO-KULLEYHOrO aHaCTOMO3a 13-3a NLEMNYECKNX HAPYLUEHUI N HEKPO3a aHacTo-
MO3MPOBAHHOM C MULLLEBOAOM TOHKOW KMLLKU. OTKIIOYEHME NULLEBOAA NOCE MOBTOPHON HECOCTOSTENBHOCTU LUBOB
MULLEBOLHO-KNLIEYHOrO aHaCcToOMO3a NPeaCTaBNANI0Ch EANHCTBEHHbLIM LLUAHCOM AJ19 NPeKpaLLeHns noCTyreHns
COLEPXMMOro NULEBOAA B OPIOLLIHYIO MOMOCTb U TEM CaMblM YCTPAHEHUS UCTOYHMKA FTHOMHBIX OCNIOXHEHWIA. MNpu-
MEHEHHbI BapnaHT 330¢haroniactTiky okasancs caMmbiM 6€30MacHbIM 1 MO3BOJINI COXPaHUTb XN3Hb NaLMeHTa.
Kniouesble cnoBa: pak xenyaka, raCTpaKTOMUS, HECOCTOATEJIbHOCTb 330 aro3HTepoaHacTomMosa

KoHdnukT MHTEepecoB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.
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Surgical Treatment of Esophagoenteroanastomosis Leakage after Total Gastrectomy
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Aim: to present the difficulties of the choice of surgical tactics in case of esophagoenteroanastomosis suture failure
after gastrectomy.

Key points. In patient K., 55 years old, after a planned surgical intervention involving gastrectomy for stomach can-
cer, leakage of the esophagoenteroanastomosis sutures was noted. An attempt to re-form the esophageal-intestinal
anastomosis did not lead to success, despite the early stages of relaparotomy, therefore, in order to relieve purulent
complications, it was decided to take the path of “disconnecting” the esophagus, for which the cervical esophagus
was transected and brought out in the form of two stomas, and the distal end of the esophagus was sutured tightly.
Adequate drainage of the esophageal stump area and disconnection of the esophagus at the cervical level made
it possible to avoid purulent complications in the abdominal cavity. The reconstructive stage was performed after
6 months in the amount of a colonic insert between the distal esophagus and the jejunum and plastic surgery of the
esophagus using a skin insert in the neck.

Conclusion. The chosen treatment tactics was determined by the impossibility of conservative treatment of the
suture failure of the esophageal-intestinal anastomosis due to ischemic disorders and necrosis of the small intes-
tine anastomosed with the esophagus. Disconnection of the esophagus after repeated suture failure of the esopha-
geal-intestinal anastomosis seemed to be the only chance to stop the flow of esophageal contents into the abdom-
inal cavity and thereby eliminate the source of purulent complications. The esophagoplasty option used turned out
to be the safest and allowed to save the patient’s life.
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BBeaenue

Pak sxemynka — ofHO M3 Hambojiee pacIpocTpa-
HEHHBIX 3JI0KAaYECTBEHHBIX HOBOOGPA30BAaHUII B MUpE.
[To manubiM Beemuphoii 6a3bl JaHHBIX 1O OHKOJO-
ruyeckoii  3a6onesaemoctn - GLOBOCAN  (Global
Cancer), B 2020 r. B Mupe BbisBIeHO Gojee 1 MIH
HOBDBIX CJIy4aeB paka JKesy/JKa, IIPU 3TOM CMEPTHOCTD
coctaBusia 768 693 cmyuas [1]. Xupypruueckoe Je-
YeHHe KaK CaMOCTOATEJbHBINH MeToJ 160 B cocTaBe
KOMOMHUPOBAHHOI Tepannum SBJISAETCS OCHOBHBIM IO/
XO/IOM B JIEYEHUN JIOKAJIN30BAHHOTO paKa >KeJy/IKa.
OnHaKO BBITIOJHEHIE ONEPAaTUBHOTO BMEMIATEIbCTBA
COIPSZKEHO € PHUCKAMU TTOCJIEONePAITMOHHBIX OCIOXK-
HEHWIi, OJHNM W3 KOTOPBIX SABJSETCS HECOCTOSATEb-
HOCTD IITBOB MUTIEBO/THO-TOHKOKUIIIEYHOTO aHACTOMO3A.
[To maHHBIM JUTEPATYPBI, YACTOTA HECOCTOSTENbHOCTH
AHACTOMOB30B TIOCJIE TaCTPIKTOMUM BapbUpyeT OT 4,5
a0 9,63 % u HaAmpsIMyl0 3aBHCHT OT TakuX (HaKTo-
POB, KaK OTbBIT XHUPYypra, TeXHWKA (POPMUPOBAHUS
COYCTbSI, XUPYPTUYECKUU [OCTYIl W YPOBEHb TMepe-
ceuenns mminieBoja [2, 3]. Paspaborka u BHeapeHue
PA3JIUYHBIX METO/I0B (DOPMHUPOBAHUS MHUINEBOIHO-TOH-
KOKHIIIEYHOTO COYCTbSI MO3BOJISIOT CHU3UTH 4YaCTOTY
HECOCTOSITEIBHOCTU  MTUINEBOIHO-KUIIIEYHOTO  aHACTO-
Mosa. Tak, Meroxuka QopMHpPOBaHUS aHACTOMO3a
no M.U. [laBbiioBy, paspaborannas B HMUIL on-
konorun uMm. H.H. Bioxuna, cHusmuiaa yacrtory pas-
BUTHSI TIOCJIEOIEPAIIMOHHBIX ocaokHeHuii 10 0,49 %
[4]. [Ipyrum HageskHbIM MeTo oM (POPMUPOBAHUS -
MIEBO/IHO-TOHKOKHIIIEYHOTO COYCTBSI SIBJISETCS COYCThe
no I'.B. Bougapio (B ToM uncie B MogudUKaINI CIIe-
mnasuctoB HMUIL onkonormm nMm. H.H. Baoxuna),
IpU KOTOPOM YacTOTa HECOCTOATEIBbHOCTH IITBOB CO-
crasasger 1,34 % [2, 5].

Kiaunnyeckoe Ha0J101eHIEe

VY marmenra K., 35 jer, 10 JaHHBIM KOMILIEKCHOTO
o6csenoanug 8 HMUIT onkosornn um. H.H. Biaoxuna
YCTAQHOBJIEH KJIMHWYECKWI JINAarHO3: PaK Tejla M IMPOK-
cuMasbHOro orzena skeayaka cT2N1MO (cyt-), MSS,
HER2/neu — wnerarusubiii. [lanubie s30daroractpo-
JIyO/IEHOCKOIINU: 32 PO3ETKON Kap/uu OIpe/esseTcs
[IPOKCUMAJIbHAST TPAHUIA OIyXOJIEBOro MH(UIbTPaTa,
KOTOPBIN pacIpoCTpaHsieTcst /0 YPOBHS HIDKHEN TpeTh
Tesa skedayaka. JlaHHble 3HIOCKONMMYECKOH YJIbTPaco-
Horpaduu: THUI0IXOTeHHOe 06pa3oBaHue, WCXOAMIIee
U3 CAU3UCTON OGOJIOUKM U PACIPOCTPAHSIONIEECS
Ha MBIIIEYHBIN CJI0W CTEHKHU >KeJyKa; TaparacTpasib-
HO OTIPEJIEJITIOTCS MeTacTaTudeckue JauMQaTniecKie
yaaer  (uT2N1). Tucronormueckoe —uccae0BaHue

OMOIICUIHOrO MaTepuaja: a/leHOKapImHoMa C Iep-
CTHEBU/THO-KJIETOUHBIM ~ KOMITIOHEHTOM, b dy3HbII
tun 1o Lauren. /laHHbIe KOMIIBIOTEPHOW TOMOTpa-
¢un opraHoB OPIOIIHON IOJOCTH C BHYTPUBEHHBIM
KOHTPACTUPOBAHUEM: IO MaJIOW KPUBU3HE JKeJyJ/IKa
ONpeNIENAIOTCS  /IBA  MeTacTaTHYecKux JmMdarnde-
CKMX y3sa. /laHHble 11arHoCTHYeCKO JanapoCKOIINN:
6e3 IPU3HAKOB JUCCEMMHAIINN OIIyXO0JIEeBOro IIpoliecca.
B pamkax mnepuonepalnuoHHOTO JIeYEeHUST MPOBEJCHO
4 kypca xumnorepannn no cxeme mFOLFIRINOX.
Kourposnbaoe ob6cremoBanue: 6e3 CyIeCcTBEHHOW -
HAMWKHU OIyXOJIEBOTO MPOIECCa.

B nexaGpe 2022 r. B I1JIaHOBOM TOPSI/IKE BbI-
nosiHena ractpaktomuss ¢ D2 gumdoguccekiueii.
CdopmupoBaH 230(arosHTepOaHACTOMO3 TIO METO/IMKE
I'.B. Bonmapsi. Ha 4-e cyTku mocJse onepanun otMeue-
HO TIOCTYIJIEHNE KHUIIEYHOTO COAEPIKUMOTO O OpIomi-
HOMYy JApeHaxy. IlepuroHeayspbHOll CHMITOMATHKH
He orMeueHo. /laHHble peHTreHorpacdun ¢ BoJOpac-
TBOPUMBIM KOHTPACTHBIM IpEIapaTtoM: TMPU3HAKKU He-
cocrositenbHOCTH 930(arosnTepoanactomosa (puc. 1).
Boimosinena  pestammaportomusi.  VIHTpaomepanmoHHast
KapTHHA COOTBETCTBOBAJNA WIIEMUH TePMUHAIBHO-
ro oT/jesia aHACTOMO3WPOBAHHON C IIMIIEBOJOM TOH-
KOW KWIIKM C HEKpPo30M W mepdopaimeii ee KyJbTH
(puc. 2). C yueroM OTCYTCTBUS BBIPA’KEHHBIX MPH-
3HAKOB TIEPUTOHUTA MPHUHATO PEIIeHNe O BBINOJHE-
HUU SKCTUPIAIMN aHACTOMO3a C pe3eKIuell KUIIKH
n (opMupoBaHueM neo-330(haroIHTEPOAHACTOMO3A
(no meropuke T.B. Bonpaps). Ha 6-e¢ cyrkn mocne
[IOBTOPHO} ollepalliy BBIIOJHEH PEHTIeH-KOHTPOJIb
330(harosHTEPOAHACTOMO3A: TTPU3HAKOB HECOCTOSITE b~
Hoctu He BbisgBaeno (puc. 3). Hauaro surepanbhoe
nutanue. Oanako Ha 10-e cyTKM TI0C]IE ONIEPATUBHOTIO
BMeIATeNbCTBA HAa (DOHE KIMHUYECKOTO OJIaronoJy-
YU OTMEUYEHO TOCTYIJIEHNE KUIIEYHOTO COIEPKIUMOTO
10 JIPEHa}Ky, YCTAaHOBJIEHHOMY B OPIOIIHON TOJIOCTH.
[lanubie KT opranoB GpIoirHoii MOJOCTH C TIepoOpasib-
HBIM KOHTPACTUPOBAHUEM: OTTPAHUYEHHOE CKOTLIe-
HUe KUJAKOCTH B o0acTu 330(harodnTepoaHacToMo3a
(puc. 4). [lanHbIe SHIOCKOMMYECKOTO HCCJAEOBAHNS:
JnedeKkT 1Mo JIEBOH IMOJYOKPYXKHOCTH 230(harosHTe-
poanactomosa paszmepamn 0,9—1,0 cm. Curyanns
o6CysK/leHa HAa KOHCHJHyMe. YUUTbIBasi OTCYTCTBHE
KJIMHUYECKUX TPU3HAKOB TEPUTOHWTA, OTCYTCTBUE
TUNEPTEPMUH ¥ JIEWKOINTO3a, TPUHATO PelleHne
O KOHCEPBATHBHOM Be/IeHUH IIallME€HTA C BO3MOXKHON
MEPCIIEKTUBOI BBITIOJTHEHUST CTEHTUPOBAHUST 30HBI He-
COCTOSATETHHOCTH 330(arosHTepoanactomoda. Ha 11-e
CYTKH TIPU KOHTPOJBHOM MCCJIEI0BAHUHI OTMEYEHO yBe-
suvenne gedexra /10 2,5 CM B JHaMeTpe, BbITIOJHEHNE
CTEHTUPOBAHUSI AHACTOMO3a HEBO3MOKHO. [IpuHsTO
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Pucynox 1. Pentrrenorpadust 330(arosHTepoanacToMo-
3a C BOZOPACTBOPMMBIM KOHTPACTOM: MPHU3HAKU HECOCTO-
ATENBHOCTN aHacTOMo3a (KpacHoi CTpenKol yKasaHo 1mo-
ajlaHie KOHTpacTa B GPIOMIHON JIPpeHaK, HAXOJSIUNCS
B 06JIaCTH aHACTOMO3a)

Figure 1. X-ray of esophagoenteroanastomosis with wa-
ter-soluble contrast: signs of anastomotic failure (the
red arrow indicates the entry of contrast into the ab-
dominal drainage located in the area of the anastomosis)

Pucynox 3. Pentrenorpadusi 230(arosHTepoaHacToMo-
3a C BOJOPACTBOPUMBIM KOHTPACTOM: (€3 IPU3HAKOB He-
COCTOSITEIbHOCTH

Figure 3. X-ray of esophagoenteroanastomosis with
water-soluble contrast: no signs of leakage

Pucynox 2. JlanapoTroMHas paHa: UHTpPaollepalliOHHas
KapTHHA WIIEMUU KYJbTH TOHKOI KHUIIKK B 00JIACTH aHa-
CTOMO3a € HEKPO30M u nepgoparneit

Figure 2. Laparotomy wound: intraoperative picture
of ischemia of the small intestinal stump in the area
of anastomosis with necrosis and perforation

Pucynox 4. Komnbiorepaas ToMorpadust OpraHoB TPY/I-
HOI KJIeTKH, OPIONIHO MOJIOCTH ¥ MaJIOro Tasa C Iepo-
PalbHBIM KOHTPACTUPOBAHUEM: BH3YaJU3UPYETCs Orpa-
HUYeHHOe CKOIUTEHIE KUAKOCTH B 06JACTH aHACTOMO3a

Figure 4. Computed tomography of the chest, abdomen
and pelvis with oral contrast: limited fluid accumulation
in the anastomotic area is visualized

pellleHre O BBIMOJHEHNN DKCTPEHHOTO OINePaTHBHO-
TO BMeNaTeJbCTBA — Pa3o0IieHuss 330(arosnTepo-
aHACTOMO3a, YIIMBAHUA KYJbTH MHIIEBOAA, (DOopMu-
POBAHUSI NHTATEIbHOI EIOHOCTOMBI, 330(Dar0CTOMBI
(puc. 5). Ha 7-e cyTku nocJjie BTOpoii 9KCTPEHHOIT ore-
paIiyy, 1o JaHHBIM peHTreHorpaduu ¢ NepopasTbHBIM
KOHTPACTUPOBAHMEM, OTMEYeHa HeCOCTOSITeNbHOCTD
KyJabT mumeBoga (puc. 6). YuuTbiBasi OTCYTCTBHE
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D30darocroma

KynapTsa mucranpHOTO OTAEA MUIIEBOAA

KyneTa n1BeHaaAmaTUIEPCTHOM KHUIITKHA

Eronocroma

Pucynox 5. Cxemarnunoe uszoOpaskenue omepanuu: pasolineHne 330()arosnTepoaHnacToM03a, YIINBAHUE KYJIbTU
numeBoaa, (GopMUpOBaHNEe TTUTATETHHON €IOHOCTOMBI, 330()aroCTOMbI

Figure 5. Schematic representation of the operation: separation of esophagoenteroanastomosis, suturing of the
esophageal stump, formation of a nutritional jejunostomy, esophagostomy

KJIMHUYECKUX IIPU3HAKOB [EPUTOHUTA M  aJIeKBaT-
HOE JI[pEHUpPOBaHWe GPIONIHON TOJOCTH, TPHHSTO pe-
HIEHHEe O TIPOJOJKEHUM KOHCEPBATHBHON Tepalyi.
IIo maHHBIM T'UCTOIOIMYECKOrO UCCJEL0BAHUSA I110CJIe-
OTIEPAIMOHHOTO MaTepuasia YCTAaHOBJEH /MArHO3: pak

Pucynox 6. Pentrenorpadust KyJabTH THIEBOJA C Tie-
POpPANbHBIM ~ KOHTPACTHPOBAHMEM: HECOCTOSITETbHOCTD
KYJIbTH THIIEBO/A

Figure 6. X-ray of the esophageal stump with oral
contrast: failure of the esophageal stump

TeJla U [POKCUMAJBHOrO orfesa xeiayaka c¢T2N1MO
(ypTONOC0,/19)MO (cyt-), RO, TRG-1, Pn0, VO, L0),
MSS, HER2,/neu — HeratuHblii. [laruenT BoImucan
B stuBape 2023 r. ¢ ApeHaKoM B GPIONTHON TTOJIOCTH.

[TammenTty ypasoch B MOJHOM o6beMe HAIAIUTH
yX0/1 32 930(paro- u €IOHOCTOMOII ¥ UTAHUE, YTO B UTO-
re TI03BOJIIJIO TTOIONTH K BOTPOCY O BBITIOJHEHUU pe-
KOHCTPYKTUBHOTO XMPYPrUYeCKOr0 BMENIaTeThbCTBA.

B mione 2023 r. nanuenty BbIIOJHEHO KOMILIEKC-
Hoe O0CJe/IOBaHUE C TENbI0 UCKIIOUEHUST TTPOTPECCH-
pPOBaHUS pakKa KeJay/Ka, a TaKKe OIEHKN TeXHIue-
CKOIl BO3MOKHOCTU BBITIOJTHEHUSI PEKOHCTPYKTUBHOTO
OTIepPaTUBHOTO BMeIaTebcTBa. bouin BbimosHeHbr KT
OPTAHOB I'PY/IHOM KJETKU, OPraHOB GPIOINIHON T0JIOCTH
7 OPraHOB MAJIOTO Ta3a C BHYTPUBEHHBIM KOHTPACTOM
(c BU3yaau3alnueil CoCyJuCTOl aHaTOMUU TOJICTOM
KUIIKKN); 930(harocKonmst; KOHTpacTHas (papuHTOrpa-
¢usg. TIpusHakoB IPOrpeccupoBaHms OHKOJIOTHTUECKO-
ro 3a00JIcBaHNUST HE BBISBJIEHO.

Janubie KT-anrmorpadun: or mnpaBoil cTeHKH
BepxHeil OpbDKEeYHON apTepuu OTXOJUT CPEIHSIS
000/10YHAsT apTePHsi, MPOCTIEKUBAETCS /10 MOMEPEYHO-
000/IOYHON KUIIKU, T/le B TPOEKIUN CEIe3€HOYHOTO
yIJjla BU3yaJaU3UPYETCs] aHACTOMO3 C MEJKUMU TePMHU-
HAJIBHBIMU BETBSMU JIeBOW OGOJIOYHON apTepuu, IyTa
Puomana ectb, aprepun MomrkoBuiia HeT.

B cBsA3W ¢ OCIOKHEHHBIM XapaKTepoM KJNHUYe-
CKOTO TeyeHUsI Ha 3Tale IJIAHOBOTO XUPYPTrUYecKO-
TO JIEYEeHUs C IIeJbI0 MUHUMHU3AINN PUCKA PAa3BUTHS
MOCJIEOTIEPAIIMOHHBIX ~ OCJIOKHEHUN TIPUHSTO  pellle-
HHUE O pas/leJIeHNH PEeKOHCTPYKTUBHOTO BMeIaTesb-
CTBA Ha JIBA 3Tala: MEePBBIH 3Tall — PEKOHCTPYKIIHS
C WCIMOJIb30BAHWEM TOJICTOKUIIEYHON BCTABKM MEXKIY
TEPMUHATHHBIM KOHI[OM THIIEBO/A M TOIIEN KUIITKOII,
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O30(parocroma

3300 aroko010aHaCTOMO3

Konosurepoanacromos

Pucynox 7. CxemarnyHoe H300pa’keHHe PEKOHCTPYKTHBHOIO JTalla: BCTaBKA TOJICTOKMIIEYHOTO TPAHCIJIAHTATA

MEX/IY AMCTATBHBIM OT/EJOM MUIEBO/IA U TOTIEH KUTIKOI

Figure 7. Schematic representation of the reconstructive phase: insertion of a colonic graft between the distal

esophagus and the jejunum

3aKPbITHE €IOHOCTOMbI; BTOPOIl 3Tall — 3aKpbITHE 330-
darocToMbl ¥ TIACTUKA MEHHOTO OT/IEa MUIIEBO/IA.
[TepBocTenenHo BbINOHEH A0 OMUHAJIBHO-ME/IH-
ACTMHAJIBHBIN 2Tall PEKOHCTPYKIMUM: B 33 HEHWK-
HEM CPe/IOCTeHHH Ha YPOBHE HIKHUX JIETOYHDIX BEH
chopMupoBaH KyJHCHBINH 330()aroKoJ0aHacTOMO3
mo meroauke M.M. /laBbigoBa. /lucTanbHblil KOHEI]

Pucynox 8. Penrrenorpadust szoparokosoaHacToMo3a
C BOJIOPACTBOPHMBIM KOHTPACTOM: HeT IIPU3HAKOB HECO-
CTOSITEIBHOCTU aHACTOMO3a

Figure 8. X-ray of esophagocoloanastomosis with
water-soluble contrast: no signs of anastomotic leakage

TOJICTOKUIIETHOTO TPAHCIJIAHTATa aHACTOMO3UPOBAH
¢ Tomieil KUMKOI 10 Tumy <«KoHen-B-60k» (puc. 7).
Ha 8-¢ cyrkm BbimosiHeHa peHTreHOTpadus THIIe-
BO/IHO-TOJICTOKUIIIEYHOTO aHACTOMO3a: IPHU3HAKOB
HecoctosiTenbHOCTH He otMedeHo (puc. 8). Hauato
9HTepAJIbHOE NMUTAHUE Yepe3 330(arocTomy.

Uepes 15 mHell BBITIOJHEH BTOPOI aTalm — BOCCTA-
HOBJIEHUE HENPEPBIBHOCTH U II€JIOCTHOCTU IIEiHOTro
ojiesa THIIeBoIa. [lNCTambHBIN OT/Aes 530(harocToMbl
nocJje MOOGUIN3AIUU BMECTE C MeAMATbHON HOXKKOI
KUBaTEJIbHON MBIIIIIbI CINUT «KOHEI-B-KOHEI[» C MO-
6UIN30BAHHBIM TPOKCUMATHHBIM KOHIIOM 330(aro-
cToMBI. MenuanbHas HOXXKA KWBATEJIbHON MBITIIIHI
UCII0Jb30BaHa Kak MydTa s YKpeIJeHus aHa-
CTOMO3a «KOHeIl-B-KOHeIl». lIpokcuMasbHBIN oTaen
JIBYCTBOJIbHOII 230()arocToMbl YIIUT TI0 CTaHAAPT-
HONl MeTojuKe ymuBauus dapunroctoM. KoskHBIT
nedexT Imen 3aKpbIT POTAMOHHBIM IepeMeleHHbIM
KOKHO-’KHPOBBIM JIOCKYTOM Ha THTAIOMeEH HOXKe.
B mocseonepalinoHHOM TepUOJle OTMEYEHO BOCIA-
JeHHe B OOGJACTH YIINBAHWS ITPOKCHMAJBHOTO OT-
nesna azodaroctoMbl ¢ QopMupoBaHueM 3s30dare-
aJbHOTO cBHIMeBoro xona. IIpoBogmmachk mranoBas
KOHCEpBAaTUBHAs Tepamnusi, paHa B 06JACTH IIeH 3a-
JKIJIa BTOPUYHBIM HATSKEHNEM, OJHAKO B 06JacTH
VIINBAHUS MPOKCUMATIBHOTO OTJAe]a 930(DarocToMbl
copmupoBazcs cteHo3. B gampHefimeM mpoBeeHb!
B MaHUNYJSIUN GaJJIOHHOH AuJaTaluu C I10JI0-
KUTETBHBIM 29D dEKTOM.

[Ipn kourtpospHOM o6cCiaenoBanuu B (eBpase
2024 r.: ob6miee COCTOSIHHE MaIlIeHTa Y/IOBJIETBOPH-
TeJbHOE, TMUTAHNE Per 0S B IOJHOM o6beMe, yBeJu-
yenme Macchl Tema Ha 10 xr. [IpmsmaxkoB mporpec-
CUPOBaHM OCHOBHOTO 3a60JI€BAHMSI HE BBISIBJIEHO.
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Oocy:kaenne

Ha cerogHst HeCOCTOSITEJIbHOCTH IIIBOB IHIEBO/-
HO-KHUIIIEYHOTO aHACTOMO3a OCTAeTCsI  KU3HEeyIrpo-
JKAIONUM OCJIO)KHEHUEM B XUPYPrUU pPaKa >Kesay/Ka.
[Ipeanoskenbl pasjndHble MeTOJbI OOPbOBI € 3TUM
IPO3HBIM TIOCJIEONEPAITHOHHBIM OCJI0KHeHneM. Eciun
panee MeTO/IOM BbIGOPA B JIEUEHUN JIAHHON KaTeropuu
6OJIBHBIX CUUTAJIOCH IMOBTOPHOE OIEPATUBHOE BMella-
TEJbCTBO, TO HA CErO/(HSI B CBSI3M C HAKOILIEHHEM OIIbI-
Ta B MCIIOJb30BAHUU MaJIOMHBA3MBHBIX BMENIATEIbCTB
peInoYTeHNe OTAAETCS B TOJb3y TaKUX METO/IOB,
KaK peJpeHupoBaHue OPIOMHON MOJIOCTH, 3IHIOCKO-
NMYeCKoe CTEHTUPOBaHUE 330(ParosHTEepPOAHACTOMO3A,
SHJIOCKONUYECKOe KJUMUpOBaHue jedeKTa, dHI0CKO-
nuyeckass ycranopka VAC-acnuparopos (vacuum
assisted closure — BakyyMHasi chucTeMa 3aKpBITHS)
[6—8]. OmauM w3 OCHOBHBIX (DaKTOPOB, OMpPE/Es-
IOMAX BO3MOKHOCTb YXO/la OT arpecCUBHON XUPYp-
I'UH, SIBASIOTCS ONTUMUCTUYHBIE JAHHBIE O CHUKEHUU
JIETAJIbHOCTH BCJIEJICTBHE HECOCTOSITETbHOCTH IIIBOB
a3odarosnrepoanacToMosa g0 30 % Tpu IpOBeICHUN
«KOHCEPBATUBHOII Tepanuuy». BbioHeHre MTOBTOP-
HOTO OIIEPATUBHOIO BMEINIATEbCTBA, COIPSIKEHHOE
C peaHaCTOMO3WPOBAHMEM, TPHUBOANUT K YBEJMYEHUIO
JetaspHoctn 10 64,1 % [7].

KopoTrko ocraHoBuMCsS Ha KaKJOM U3 OIMCAH-
HBIX BbIllle MeTo/10B. CTeHTHpOBaHUE 30HBI JedeKTa,
MO0 JIAHHBIM Psifia 3apyOeKHBIX AaBTOPOB, MO3BOJISIET
nobutbes usnedenust B 77 % ciaydaeB [6]. Oxpnako,
HECMOTPA Ha TaKKe ONTHUMUCTUYHbBIC PE3yJbTaTbl, JJaH-
HBIl MeTO/l UMeeT PAJ OTPAHUYEHUN U OCJIOKHEHU:
MUTpaIMsl CTEHTa; M3OBITOYHOE paCIIMPEeHHe CTEHTa,
MpUBo/JIsIee K yBeJndeHuto jgedexrra B 06JacTu aHa-
cromo3a u T.1. [Ipennoskennniit B Hauase 2000-x TogoB
Metol TpaHcazodareanbHoit VAC-acruparyu 1mo3Bo-
JisieT JOOUTHCS TI0JI0KUTENbHOr0 pesysbrata B 90 %
cay4aeB, HO Tpebyer 6oJiee ININTETbHOrO HAXOK/IEH S
HmaljieHTa B CTal[MOHApe U TEePUOAMYECKON 3aMeHbI
ryO6ku [7]. DHI0CKOMIYECKOE KINTMPOBaHe gedeKrTa
TaK)Ke SBJSETCS JOCTATOUYHO 3((PEKTUBHBIM METOIOM
paspeliieHnss HeCOCTOSTEJbHOCTH IIBOB 330(harosnre-
poanactomo3sa. OJIHAKO CTOUT OTMETUTD, YTO JIAHHDBIN
METOJI MMEET OTPAHWYEHUsI B CJAydae HAJIUYMS BbI-
Pa’KEHHBIX BOCHAJUTETbHBIX H3MEHEHWN B TKaHSIX.
KnunupoBatue npou3BOJUTCS TPU TOMOIIU CHUCTE-
MbI Hamoskenust kunc (over-the-scope clip, OTSC);
KaK [IOKa3bIBAIOT JIAHHBIE JIUTEPATYPbI, YCIIENTHOEe
MpUMEeHeHNe JTaHHOW METOAUKHU MPOJAEMOHCTPUPOBAHO
B 73,3 % ciayuaeB [8]. IlpumeHenue Bcex BbIIIele-
PEYMCJIEHHBIX METO/I0B HEBO3MOKHO (€3 aJ[eKBAaTHOIO
JIDEHUPOBAHUST 30HBI HECOCTOSTENBHOCTH aHACTOMO3A.

[Ipu HEBO3MOKHOCTH TIPUMEHEHUs M0 OGBEKTHB-
HBIM TIPUYUHAM MAaJOMHBA3UBHBIX METOJIOB B apce-
HaJie CIIEIUATUCTOB OCTAEeTCS XUPYPTUUYECKU MEeTO]
Jedenust. [IpuauHbI MOTYT OBITH KaK OPraHU3AI[MOHHO-
MeTOAMYECKON mpupoabl (OTCYTCTBUE B KJAWHHUKE He-
00X0MMOTO 000PY/IOBaHMS, PACXO/IHBIX MATEPHAJIOB,
OIIbITa ITIPUMEHEHUS] JAHHBIX BUIOB BMEIIATENbCTB),
TaK M ObITb CBSI3AHBI € OOJIBIIUM padMepoM jedekra

COYCTbSI, PA3JHUTBIM XapaKTePOM TEPUTOHUTA, Head-
(EKTUBHOCTBIO MAJOMHBA3UBHBIX METO/0B. B Takumx
cay4asx TpuberaiorT K MOBTOPHOMY OI€PATHBHOMY
BMeIaTesbCcTBY. XOTSI Oneparys W CONpPSDKEHA C BbI-
COKMMU PHCKaMM Pa3BUTUS IOCJIEOINEePAMOHHDBIX OC-
JIOSKHEHU, XUPYPT MOXKET PACcCUUTBIBATD HA MOJOMKHU-
TEJIBHBIN NCXOJT, 0COOEHHO B CJIy4ae, eCJIi OCTOXKHEHIEe
JIMarHOCTUPOBAHO B paHHHE CPOKM, a KJIWHUKA 006-
JIAJIaeT OMBITOM TAaKOTO POJia BMEMIATETbCTB W OpTa-
HU3AIMOHHON CTPYKTYPOI, BKJIOYAIONIEH CIernasim-
CTOB Pa3HOro Jie4ueOHO-AMATHOCTUYECKOTO TTPOQUIIS.
OTaeqbHBIM aCHeKTOM OCTaeTcsi BBIGOp oObeMa To-
BTOPHOTO OIIEPATUBHOIO BMELIATEIbCTBA: YIIMBAHUE
nedexra, mnosropHoe (opMUpOBaHUE THUINEBOHO-
KUIIEYHOTO AHACTOMO3a WJIHM JIOTMOJHUTEJIbHOE Jipe-
HUpOBaHue. BOJBIIMHCTBO CHEIMAJNUCTOB HEraTHBHO
OTHOCATCA K YIMUBAaHUIO JedeKTa WKW TTOBTOPHOMY
(bopMUpPOBaHUIO TMHUINEBOIHO-KUIIIEYHOTO AHACTOMO3a
B CBA3M C UX HeI(P(EKTUBHOCTHIO, XOTS OIIBIT Jieue-
nug 8 HMUII onkonorun um. H.H. Biroxuna ykasbl-
BaeT Ha OT/EJIbHbIE YCHENTHbIe PEe3yJbTaThl JI€YEHUSI
B cJydae BbIOOpa TaKOro TO/AXO/la B PaHHUE CPOKHU
Pa3BUTHS HECOCTOSTETHHOCTH.

B npe/scraBieHHOM KJIMHUYECKOM CJIyyae IOIIbITKA
MOBTOPHOTO (DOPMHUPOBAHUS THIIEBOAHO-KUIIIEYHOTO
AHACTOMO3a He TIPUBEJIa K yCIeXy, HECMOTPs Ha paH-
HUE CPOKU PeJaliapOTOMUM, MO03TOMY IS KyIHMPOBa-
HUS THOWHBIX OCJIOKHEHU BBITTOJTHEHO «OTKJIIOYCHIE>
NUILEBOA, IS Yero MIeHHbBIH OTAes] MUIEeBoga ObLI
nepecedeH W BbIBeJleH B BH/E JBYX CTOM, a JHCTaJb-
HBI KOHeIl TWIEeBOJa YIIUT Harayxo. BosHukimas
BIIOCJIE/ICTBUM HECOCTOATEJNbHOCTh IIBOB KYJbTH IIH-
NIeBO/Ia YyKa3blBaeT Ha Mauyio 3(P@PeKTUBHOCTL JTaH-
HOIT MeToauKu. Bo3MOXKHO, H0CTaTOYHO OBLIO HU30-
JINPOBATh JMCTAJbHBIN KOHEI[ IHIEeBOJa KHUCETHBIM
IIBOM BOKPYT JpeHa)kHOil TpyOku. TeMm He MeHee
aJIeKBaTHOE JIPEHUPOBAHME 30HBI KYJbTH MUIIEBO/IA
U <OTKJIOYeHHe» THIeBOJa Ha IIeffHOM YpOBHE IIO-
3BOJTIJIM U306€KaTh PA3BUTUSI THOMHBIX OCJIOMKHEHUI
B 06J1aCTH OPIOIIHOI MTOJIOCTH.

[Ipuctymuth K peKOHCTPYKTHBHOMY 3TAIly YAAI0OCh
mocje 6-MeCcSYHOTO BOCCTAHOBUTEJIBHOTO TMEPHOJIA,
B TeYEHUE KOTOPOTO MAIMEHT MUTAJICH Yepe3 eI0HOCTO-
My. PaccmarpuBasinch 1Ba BapuaHTa BOCCTaHOBJICHUS
HETPEPBIBHOCTH TIHUIIEBAPUTENBHOTO TPAKTA: TOJICTO-
KUIIeYHasd TOTAJbHAS 3arpyMHHAs 330(DaromjiacTuka
¢ dopMupoBaHEeM 530(haroKoJ0aHACTOMO3a Ha IIiee
U KOJIO9HTEPOAHACTOMO3a B OPIOIIHOI MOJOCTH ¥ TJIa-
CTHKA TUIIEBO/IA C MCIOJb30BAHNEM KOKHOM BCTABKH
Ha 1ee W TOJCTOKHUIIEYHOW BCTABKU MEXK/Y HCTAJh-
HBIM OT/IeJIOM TIHIeBojla M Tolleil kuiikoil. Ilepsbrit
BapuaHT ObLI OTBEPTHYT, IOCKOJbKY JAaHHble KT-
aHruorpaduy BbI3BIBAJIN COMHEHUS B TOM, YTO apXu-
TEKTOHMKA COCY/IOB TOJICTOH KHIIKH CMOKeT obecrie-
YUTb a/IEKBATHOE KPOBOCHAGKEHUE TOJCTOKUIIEYHOTO
TpaHcIIaHTaTa GOJIbIION JIMHbI. BbiOpaHn BTOpOIl Ba-
puanT Kak 6ojiee 6e301aCHbI, HECMOTPST HA BHICOKYIO
YacTOTy Pa3BUTHS PYOIOBBIX CTPUKTYP Ha YPOBHE
KOKHOI BCTaBKM Ha liee.
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Boi6panHast TakTuKa JedeHusi Oblia o6ycIOBIeHA
HEBO3MOKHOCTBIO KOHCEPBATUBHOTO JIEYEHUS] HECOCTO-
SITETbHOCTH TITBOB TIUIIEBOIHO-KHUIIIEYHOTO AHACTOMO3a
13-32 BBICOKOU BEPOSITHOCTH HUIMEMUYECKUX HApPYIIIe-
HUH W HEKPO3a aHACTOMO3UPOBAHHOI € MHINEBOAOM
TOHKOH KuIKK. «OTKJIOYeHNe» MTHIIEBO/A TI0C/Ie T10-
BTOPHOH HECOCTOSITEIbHOCTH IIBOB  MHIIEBOTHO-KU-
MIEYHOTO aHACTOMO3a NPECTABISIOCH eIHHCTBEHHDIM
MIAHCOM [IJIsI TPEKPAIEHHs MOCTYIIEHHS COAEPKU-
MOTO THUIEBOAA B OPIOMIHYIO MOJOCTD U TEM CaMbIM
yCTPaHEHUs] UCTOYHUKA THOWHBIX OCJIOKHEHUIT.
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Surgical Treatment of Esophagoenteroanastomosis
Leakage after Total Gastrectomy

Ivan N. Peregorodiev', Igor A. Zaderenko!, Kazbek A. Batyrov'*, Sergey N. Nered'?

" National Medical Research Center of Oncology named after N.N. Blokhin, Moscow, Russian Federation
? Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

Aim: to present the difficulties of the choice of surgical tactics in case of esophagoenteroanastomosis suture failure
after gastrectomy.

Key points. In patient K., 55 years old, after a planned surgical intervention involving gastrectomy for stomach can-
cer, leakage of the esophagoenteroanastomosis sutures was noted. An attempt to re-form the esophageal-intestinal
anastomosis did not lead to success, despite the early stages of relaparotomy, therefore, in order to relieve purulent
complications, it was decided to take the path of “disconnecting” the esophagus, for which the cervical esophagus
was transected and brought out in the form of two stomas, and the distal end of the esophagus was sutured tightly.
Adequate drainage of the esophageal stump area and disconnection of the esophagus at the cervical level made
it possible to avoid purulent complications in the abdominal cavity. The reconstructive stage was performed after
6 months in the amount of a colonic insert between the distal esophagus and the jejunum and plastic surgery of the
esophagus using a skin insert in the neck.

Conclusion. The chosen treatment tactics was determined by the impossibility of conservative treatment of the
suture failure of the esophageal-intestinal anastomosis due to ischemic disorders and necrosis of the small intes-
tine anastomosed with the esophagus. Disconnection of the esophagus after repeated suture failure of the esopha-
geal-intestinal anastomosis seemed to be the only chance to stop the flow of esophageal contents into the abdom-
inal cavity and thereby eliminate the source of purulent complications. The esophagoplasty option used turned out
to be the safest and allowed to save the patient’s life.

Keywords: gastric cancer, gastrectomy, esophagoenteroanastomosis leakage
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Xupypruyeckoe fiedyeHmne HeCoCTOSTESIbHOCTU
330¢arosHTepoaHacTomMo3a NocJie raCTP3KTOMUN
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! National Medical Research Center of Oncology named after N.N. Blokhin, Moscow, Russian Federation
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Llenb: npeacTaBuUTb CIIOXHOCTU BbIGOpa XMPYPruyeckor TakTUKM NPpY HECOCTOATENLHOCTY LLIBOB 930¢aro3HTepO-
aHacTomMO3a Mnocse raCTP3aKTOMUMN.

OcHoBHble nonoxeHuda. Y naumeHta K., 55 net, nocne nnaHoBOro onepaTtMBHOrO BMeLLUaTenbCTBa B oObeme
racTpPaKTOMMK MO NOBOAY PaKka XeJyaka OTMeYeHa HECOCTOATENIbHOCTL LLBOB 330daroaHTepoaHacTtoMmosa. [onbiT-
Ka NOBTOPHOro GopmM1poBaHUa NULLEBOAHO-KULLEYHOrO aHaCTOMO3a He NpuBENa K ycrnexy, HECMOTPA Ha paHHue
CpOKM penanapoToMuu, No3TOMY AJ1s KYNMMPOBAHUS FTHOMHbIX OCTOXHEHWN ObINI0 MPUHATO PELLEHWE NOUTY NO NyTU
«OTKJIIOYEHUS» NMULLLEBOAA, NS YErO LLENHbI oTAeN nuLLeBoaa 6bin NeEPECEYEH 1 BbIBEAEH B BUAE ABYX CTOM, a ANC-
TasIbHbIM KOHEL, MULLEBOAA YLIUT Haryxo. AgekBaTtHOE OPEHNPOBaHNE 30HbI KyNbTU NULLLEBOOA N OTKIIIOYEHUE NU-
LLLEBOAA HA LLIEHOM YPOBHE NO3BONUAN N36EXaTb FTHONHBLIX OCJIOXHEHWI B OPIOLLHON NONOCTU. PEKOHCTPYKTUBHbIIA
aTan 6bin BbINOMHEH Yepe3 6 MecsaLeB B 06beME TOJICTOKULLEYHOW BCTABKM MEXAY ANCTasIbHbIM OTAEI0M MULLLEBO-
[a W TOLEN KMLLKOW U NIacTUKM NULLEBOLA C UCMOIb30BaHMEM KOXHOM BCTAaBKW Ha LUEEe.

3akniovyeHue. BbibpaHHas TakTuka neyveHus bbina 0b6ycnoBrieHa HEBO3MOXHOCTbIO KOHCEPBATUBHONMO JIEYEHUS HE-
COCTOATENIbHOCTY LUBOB MNULLEBOAHO-KULLEYHOrO aHaCcToOMO3a 13-3a NWEMNYECKNX HAPYLUEHUIA N HEKPO3a aHacTo-
MO3MPOBAHHOM C MULLLEBOAOM TOHKOW KMLLKU. OTKIIIOYEHME NULLEBOAA NOCE MOBTOPHON HECOCTOSTENbHOCTU LLUBOB
MULLEBOLHO-KNLIEYHOrO aHacToMOo3a NPeaCcTaBNAIoCh EANHCTBEHHbLIM LLUAHCOM AJ19 NpeKpaLleHns nocTyreHus
COLEPXMMOro NULEBOAA B OPIOLLIHYIO MOMOCTb Y TEM CaMblM YCTPAHEHUS UCTOYHMKA FTHOVHbIX OCNIOXHEHWIA. Npu-
MEHEHHbI BapnaHT 330¢haroniacTyky okasancs caMmbiM 6€30MacHbIM 1 MO3BOINI COXPaHUTL XN3Hb NaLMEHTA.
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KnioueBble cnoBa: pak xXenygka, raCTpakToMua, HECOCTOATEJIbHOCTb 330¢aro3HTepoaHacToMosa
KoHdnUKT MHTEpecoB: aBTOPbLI 3asBSI0T 06 OTCYTCTBUNA KOH®MNMKTa MHTEPECOB.

Ansa uutupoBanus: MNeperopoaues W.H., 3ageperko N.A., BatbipoB K.A., Hepepn, C.H. Xupypriyeckoe neveHve HeCoCTosTeNbHOCTU
930 arosHTEPOaHacTOM0O3a Nocsie racCTPakToMuM. POCCUNCKNIA XypHaN raCTPO3HTEPOsIOrn, renaTtonorim, kononpokrtonorum. 2024.

https://doi.org/10.22416/1382-4376-2024-1079-2900

Introduction

Gastric cancer is one of the most common malig-
nancies in the world. According to GLOBOCAN,
more than a million new cases of stomach cancer
were detected worldwide in 2020, and 768,693
deaths [1]. Surgery, either as a stand-alone treat-
ment or as a part of combined therapy, is the
main approach in the management of localized
gastric cancer. However, surgical intervention is
associated with risks of postoperative complica-
tions, one of which is the failure of the sutures of
the esophageal-jejunal anastomosis. According to
the literature, the incidence of anastomotic fail-
ure after gastrectomy varies from 4.5 to 9.63 %
and directly depends on factors such as the ex-
perience of the surgeon, the technique of forming
the anastomosis, surgical access and the level of
intersection of the esophagus [2, 3]. Development
and introduction of various methods of formation
of esophago-jejunal anastomosis, allows to reduce
the incidence of failures of esophageal anastomo-
sis. Thus, the method of forming an anastomo-
sis according to M.I. Davydov, developed at the
National Medical Research Center of Oncology
named after N.N. Blokhin, reduced the incidence
of postoperative complications to 0.49 % [4].
Another reliable method of formation of esopha-
go-jejunal anastomosis is anastomosis according
to G.V. Bondar (including as modified by spe-
cialists from National Medical Research Center of
Oncology named after N.N. Blokhin), in which
the rate of suture failure is 1.34 % [2, 5].

Clinical observation

Patient K., 55 years old, according to a com-
prehensive examination in National Medical
Research Center of Oncology named after
N.N. Blokhin has been diagnosed: cancer of
the body and proximal part of the stomach
cT2N1MO (cyt-), MSS, HER2/neu — negative.
Esophagogastroduodenoscopic  findings: behind
the cardiac rosette, the proximal border of the tu-
mor infiltrate is determined, which extends to the
level of the lower third of the body of the stomach.
Findings of endoscopic ultrasound examination:
hypoechoic formation emanating from the mucous
membrane and spreading to the muscular layer
of the stomach wall; metastatic lymph nodes are

determined paragastrically (uT2N1). Histological
examination of the biopsy material showed ade-
nocarcinoma with a signet ring cell component,
diffuse type according to Lauren. Computed to-
mography data of the abdominal organs with in-
travenous contrast: two metastatic lymph nodes
are identified along the lesser curvature of the
stomach. A diagnostic laparoscopy was performed
— no signs of advanced gastric cancer. As part of
the perioperative treatment, 4 courses of chemo-
therapy were conducted according to the mFOL-
FIRINOX regimen. Control examination showed
no significant dynamics of the tumor process.

In December 2022, a gastrectomy with D2 lymp-
hadenectomy was performed. Esophagoentero-
anastomosis was formed using G.V. Bondar’s pro-
cedure. On day 4 after surgery, intestinal contents
entered the abdominal drainage. No peritoneal
symptoms were noted. X-ray with a water-soluble
contrast agent showed signs of esophageal anas-
tomosis failure (Fig. 1). Relaparotomy was per-
formed. The intraoperative picture corresponded
to ischemia of the terminal portion of the small
intestine anastomosed with the esophagus with
necrosis and perforation of its stump (Fig. 2).
Taking into account the absence of pronounced
signs of peritonitis, a decision was made to per-
form extirpation of the anastomosis with resection
of the intestine and the formation of neo-esopha-
goenteroanastomosis (according to the method of
G.V. Bondar). On day 6 after the reoperation, an
X-ray control of the esophagoenteroanastomosis
was performed: no signs of leakage were detected
(Fig. 3). Enteral nutrition was started. However,
on day 10 after surgery, against the background
of clinical well-being, the flow of intestinal con-
tents through the drainage installed in the abdom-
inal cavity was noted. Abdominal CT scan data
with oral contrast: limited accumulation of fluid
in the area of esophagoenteroanastomosis (Fig. 4).
Endoscopic examination showed a 0.9—1.0 cm
defect in the left semicircle of the esophagoen-
teroanastomosis. The situation was discussed at
the board of doctors. Considering the absence of
clinical signs of peritonitis, the absence of hyper-
thermia and leukocytosis, a decision was made on
conservative management of the patient with the
possible prospect of stenting the area of esopha-
goenteroanastomosis failure. On day 11, during
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Figure 1. X-ray of esophagoenteroanastomosis with wa-
ter-soluble contrast: signs of anastomotic failure (the
red arrow indicates the entry of contrast into the ab-
dominal drainage located in the area of the anastomosis)

Pucynox 1. Penrrenorpadusi 230(arosHTepoaHacToMo-
3a ¢ BOJOPACTBOPUMBIM KOHTPACTOM: MPU3HAKU HECOCTO-
ATEJBHOCTH aHacToMo3a (KpacHOii CTPeJIKOii yKazaHo 110-
najlaHie KOHTpacTa B GPIONIHON JpeHa, HAXOJSIUNACS
B 006JIaCTH aHACTOMO3a)

Figure 3. X-ray of esophagoenteroanastomosis with
water-soluble contrast: no signs of leakage

Pucynox 3. Pentrenorpadus s30harosHTepoaHacToMo-
3a C BOJIOPACTBOPUMBIM KOHTPACTOM: 6e3 IIPH3HAKOB He-
COCTOSATEIBHOCTH

Figure 2. Laparotomy wound: intraoperative picture
of ischemia of the small intestinal stump in the area
of anastomosis with necrosis and perforation

Pucynox 2. JlanaporoMHasi paHa: WHTPAOIE€PAIMOHHAS
KapTUHA WIIEMUN KYJbTH TOHKOI KHUIIKK B 00JIaCTH aHa-
CTOMO3a € HEKpo3oM u Tepdopariueit

Figure 4. Computed tomography of the chest, abdomen
and pelvis with oral contrast: limited fluid accumulation
in the anastomotic area is visualized

Pucynox 4. Komnbiorepaast ToMmorpadus OpraHos Ipy/I-
HOU KJIETKY, GPIOINIHOI MOJIOCTH U MAaJOro Taza C Iepo-
PalbHBIM KOHTPACTUPOBAHUEM: BH3YaJU3UPYETCs Orpa-
HUYEHHOE CKOILIEHIE JKUKOCTH B 06JaCcTH aHACTOMO3a

a control study, an increase in the defect to 2.5 cm
in diameter was noted; stenting of the anastomosis
was impossible. A decision was made to perform
an emergency surgical intervention — disconnec-
tion of the esophagoenteroanastomosis, suturing of
the esophageal stump, formation of a nutritional
jejunostomy, esophagostomy (Fig. 5). On day 7
after the second emergency operation, according
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Esophagostoma

Stump of the distal esophagus
Stump of the duodenum

Jejunostoma

Figure 5. Schematic representation of the operation: separation of esophagoenteroanastomosis, suturing of the
esophageal stump, formation of a nutritional jejunostomy, esophagostomy

Pucynox 5. CxemaTuuyHoe 1/1306pa>1<eHHe ofepannu: pasoémeHI/Ie 330(baFO3HTepoaHaCTOM033., yuimBaHue KyJIbTH
nuieBo/a, (l)OpMI/IpOBaHI/Ie MATATEeTbHOI €I0OHOCTOMDbI, 330(1)aI‘OCTOMbI

to radiography with oral contrast, failure of the
esophageal stump was noted (Fig. 6). Considering
the absence of clinical signs of peritonitis and ad-
equate drainage of the abdominal cavity, a deci-
sion was made to continue conservative therapy.

Figure 6. X-ray of the esophageal stump with oral
contrast: failure of the esophageal stump

Pucynox 6. Penrtrenorpadusi KyJbTH THIIEBOJA C Iie-
POPaJIbHBIM ~ KOHTPACTHPOBAHUEM: HECOCTOSTENbHOCTD
KYyJIbTH IHIIEBO/IA

According to the histologic study of the postop-
erative material the diagnosis was made: cancer
of the body and proximal part of the stomach
cT2N1MO (ypTONO(0/19)MO (cyt-), RO, TRG-1,
Pn0, VO, L0), MSS, HER2/neu — negative. The
patient was discharged in January 2023 with ab-
dominal drainage.

The patient was able to fully establish care
for the esophago- and jejunostomy and nutrition,
which ultimately made it possible to approach the
issue of performing reconstructive surgery.

In June 2023, the patient underwent a com-
prehensive examination to exclude the progression
of stomach cancer, as well as to assess the tech-
nical feasibility of performing reconstructive sur-
gery. The following procedures were performed:
CT scan of the chest, abdominal and pelvic organs
with intravenous contrast (with visualization of
the vascular anatomy of the colon); esophagosco-
py; contrast pharyngography. There were no signs
of cancer progression.

CT angiography findings: the middle colic ar-
tery departs from the right wall of the superior
mesenteric artery and is traced to the transverse
colon, where in the projection of the splenic angle
an anastomosis with small terminal branches of
the left colic artery is visualized, the Riolan arc is
present, the Moshkowitz artery is not.

Due to the complicated nature of the clinical
course, at the stage of planned surgical treatment,
in order to minimize the risk of developing post-
operative complications, a decision was made to
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Esophagostom

Esophagocoloanastomosis

Coloenteroanastomosis

Figure 7. Schematic representation of the reconstructive phase: insertion of a colonic graft between the distal

esophagus and the jejunum

Pucynox 7. CxemaruuHoe H306pa>1<eHHe PEKOHCTPYKTUBHOI'O 3Talla: BCTaBKa TOJICTOKUIIEYHOI'O TpPaHCIJIaHTaTa

MEX/AY AUCTAJbHBIM OT/I€JIOM IMUIIEBOJIa 1 TONIEN KUIITKOI

divide the reconstructive intervention into two
stages: the first stage — reconstruction using a
colonic insert between the terminal end of the
esophagus and the jejunum, closure of the jeju-
nostomy; the second stage — the closure of the
esophagostomy and plastic surgery of the cervical
esophagus.

Figure 8. X-ray of esophagocoloanastomosis with
water-soluble contrast: no signs of anastomotic leakage

Pucynox 8. Pentrenorpadust 230(harokosoaHacToMo3a
C BOJIOPACTBOPHMBIM KOHTPACTOM: HET TPU3HAKOB HECO-
CTOATENbHOCTH aHACTOMO3a

The abdominal-mediastinal stage of reconstruc-
tion was performed first: in the posteroinferior
mediastinum at the level of the lower pulmonary
veins, an esophagocoloanastomosis was formed
according to the method of M.I. Davydov. The
distal end of the colonic graft is anastomosed with
the jejunum in an end-to-side fashion (Fig. 7). On
day 8, an X-ray of the esophageal-colic anastomo-
sis was performed: no signs of failure were noted
(Fig. 8). Enteral nutrition was started through an
esophagostomy.

After 15 days, the second stage was complet-
ed — restoration of the continuity and integrity
of the cervical esophagus. The distal part of the
esophagostomy, after mobilization, together with
the medial head of sternocleidomastoid muscle, is
sutured end-to-end with the mobilized proximal
end of the esophagostomy. The medial head of
sternocleidomastoid muscle is used as a coupling
to strengthen the end-to-end anastomosis. The
proximal part of the double-barreled esophagosto-
my is sutured using the standard pharyngostoma
suturing technique. The skin defect of the neck is
closed with a rotationally displaced skin-fat flap
on a feeding pedicle. In the postoperative period,
inflammation was noted in the area of suturing
the proximal esophagostomy with the formation of
an esophageal fistula tract. Planned conservative
therapy was carried out, the wound in the neck
area healed by secondary intention, but stenosis
formed in the area where the proximal esopha-
gostomy was sutured. Subsequently, two balloon
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dilation procedures were performed with a posi-
tive effect.

During the follow-up examination in February
2024: the patient’s general condition was satisfac-
tory, full oral nutrition, and an increase in body
weight of 10 kg. There were no signs of progres-
sion of the underlying disease.

Discussion

To date, suture failure of the esophageal-intes-
tinal anastomosis remains a life-threatening com-
plication in gastric cancer surgery. Various meth-
ods have been proposed to combat this formidable
postoperative complication. If previously repeated
surgery was considered the method of choice in
the treatment of this category of patients, today,
due to the accumulation of experience in the use
of minimally invasive interventions, preference is
given to such methods as re-drainage of the ab-
dominal cavity, endoscopic stenting of esophagoen-
teroanastomosis, endoscopic clipping of the defect,
endoscopic installation of VAC aspirators (vacuum
assisted closure) [6—8]. One of the main factors
determining the possibility of avoiding aggressive
surgery is optimistic data on a reduction in mor-
tality due to failure of esophagoenteroanastomosis
sutures by up to 30 % when carrying out “conser-
vative therapy”. Repeated surgery associated with
re-anastomosis leads to an increase in mortality to
64.1 % [7].

Let’s briefly look at each of the methods de-
scribed above. Stenting the defect area, according
to a number of foreign authors, allows for a cure in
77 % of cases |6]. However, despite such optimistic
results, this method has limitations and complica-
tions: stent migration; excessive expansion of the
stent, leading to an increase in the defect in the
anastomotic area, etc. The transesophageal VAC
aspiration method, proposed in the early 2000s,
achieves a positive result in 90 % of cases, but
requires a longer stay for the patient in the hos-
pital and periodic replacement of the sponge [7].
Endoscopic clipping of the defect is also a fairly
effective method for resolving esophagoenteroanas-
tomosis suture failure. However, it is worth noting
that this method has limitations in the presence
of pronounced inflammatory changes in tissues.
Clipping is performed using a clip application sys-
tem (over-the-scope clip, OTSC); as literature data
show, the successful use of this technique has been
demonstrated in 73.3 % of cases [8]. The use of all
of the above methods is impossible without ade-
quate drainage of the area of anastomotic failure.

If it is impossible to use, for objective reasons,
minimally invasive methods, the surgical meth-
od of treatment remains in the arsenal of special-
ists. The reasons may be of an organizational and

methodological nature (lack of necessary equip-
ment, consumables, experience in using these types
of interventions in the clinic), or be associated with
the large size of the anastomosis defect, the dif-
fuse nature of peritonitis, and the ineffectiveness of
minimally invasive methods. In such cases, repeat-
ed surgical intervention is resorted to. Although
the operation is associated with a high risk of de-
veloping postoperative complications, the surgeon
can count on a positive outcome, especially if the
complication is diagnosed early, and the clinic has
experience in this type of intervention and an orga-
nizational structure that includes specialists of var-
ious diagnostic and treatment profiles. A separate
aspect remains the choice of the scope of repeated
surgical intervention: suturing the defect, re-form-
ing the esophageal-intestinal anastomosis or addi-
tional drainage. Most specialists have a negative
attitude towards suturing the defect or re-forming
the esophageal-intestinal anastomosis due to their
ineffectiveness, although the experience of treat-
ment at the National Medical Research Center of
Oncology named after N.N. Blokhin points to indi-
vidual successful treatment results if this approach
is chosen in the early stages of the development of
incompetence.

In the presented clinical case, an attempt to re-
form the esophageal-intestinal anastomosis did not
lead to success, despite the early stages of re-lap-
arotomy, therefore, to relieve purulent complica-
tions, the esophagus was “disconnected”, for which
the cervical esophagus was transected and brought
out in the form of two stomas, and the distal end
of the esophagus is sutured tightly. The subsequent
failure of the sutures of the esophageal stump in-
dicates the low effectiveness of this technique. It
may have been sufficient to isolate the distal end
of the esophagus with a purse-string suture around
the drainage tube. Nevertheless, adequate drainage
of the esophageal stump area and “disconnection”
of the esophagus at the cervical level made it pos-
sible to avoid the development of purulent compli-
cations in the abdominal cavity.

It was possible to begin the reconstructive stage
after a 6-month recovery period, during which the
patient was fed through a jejunostomy. Two op-
tions for restoring the continuity of the digestive
tract were considered: colonic total retrosternal
esophagoplasty with the formation of esophagoco-
loanastomosis in the neck and coloenteroanastomo-
sis in the abdominal cavity, and esophageal plastic
surgery using a skin insert in the neck and a co-
lonic insert between the distal esophagus and the
jejunum. The first option was rejected because CT
angiography data raised doubts that the architec-
tonics of the colon vessels would be able to pro-
vide adequate blood supply to a long colonic graft.
The second option was chosen as it is safer, despite
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the high incidence of scar strictures at the level
of the skin insert on the neck. The chosen treat-
ment tactics were determined by the impossibility
of conservative treatment of suture failure of the
esophageal-intestinal anastomosis due to the high
probability of ischemic disorders and necrosis of
the small intestine anastomosed with the esopha-
gus. “Disconnection” of the esophagus after repeat-
ed failure of the sutures of the esophageal-intestinal
anastomosis seemed to be the only chance to stop
the flow of esophageal contents into the abdominal
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KoppeKius TpOMOOITUTONIEHUH Y TTaITUEHTOB
C IIUPPO30M IT€UEeHH TTIepeA MAAHOBBIMHA
XUPYPruyeCKUMU BMelllaTeAbLCTBaMU /
MHBA3UBHBIMHU IIPOIIEAYPAMU

(coraariieHre CIermarnucTOB)

M.B. Maesckaa's, M.1IO. Hagunackas"$*, E.H. Becconosa®*?, H.W. T'eiiBangosa*?,
M.C. JKaprosa!, E.A. Kurenko®, H.B. Kopouanckas’®, M. A. Kypkuna', A.JI. Memnksn®,
B.T. Moposos', 10.B. Xoponbko!!, T.A. [leeBa!, K.A. I'ynsesa!, B.T. Usamkun!

" IAOY BO <«Ilepsviti Mockosckuil zocydapcmeennvlii meurunckutl ynusepcumem um. H.M. Ceuenosas> Munucmepcmea
30pasooxpanenus. Poccuiickou Medepayuu ( Ceuenoscruii Ynusepcumem), Mockea, Poccutickas Dedepayus

2 DI'BOY BO «Ypanvckui zocydapcmeenmoitl MeQuyunckul ynusepcumems Munucmepcemea 30pasooxpanenus
Poccuiickou @edepayuu, Examepunbype, Poccutickas Dedepauus

3 TAY3 Ceeponosckou obnacmu «Ceepdaosckas obracmuas kaunuieckas 6oavnuya Ne 1», Examepuntype,
Poccuiickas Dedeparjus

1 DIBOY BO «Cmaspononvckutl zocydapcmeenulti MeQuyunckull ynusepcumems Munucmepcmea 30pasooxpamenus
Poccuiickou Dedepayuu, Cmasponoan, Poccuiickas Dedepavus

> I'BY3 Cmaspononvckozo kpas «Cmaspononsckas kpaesas xiunudeckas 6oavnuuas, Cmasponoan, Poccutickas Dedepaus

¢ I'BHY <«Poccutickuti nayunvlii yenmp xupypeuu um. axademuxa b.B. ITempoeckozos, Mockea, Poccuiickas Dedeparus

7 DIBOY BO «Kybanckui zocydapcmeennviti meduyunckutl ynusepcumems Munucmepcemea 30pagooxpanenus
Poccuiickou @edepayuu, Kpacrnodap, Poccuiickas Dedeparjus

8 I'BY3 «Kpaesas xaunuueckas 6oavnuya Ne 2», Kpacnodap, Poccuiickas Dedeparus

! DIBY «Hayuonanvnolii MeOUUUHCKUL UCCAe008AMENbCKUL YeHmp zemamoiozuus Munucmepcemea 30pasooxpanenus
Poccuiickou @edepayuu, Mockea, Poccutickas Dedepayus

1" Meduyuncxas xomnanus <I'enamonozs, Camapa, Poccutickas Dedepavus

""" IBOY BO «Pocmosckuii zocydapcmeennvlii. MeOUUUHCKUl yHusepcumems Munucmepcmsa 30pasooxpanenus
Poccuiickou @edepayuu, Pocmos-na-/lony, Poccuiickas Dedeparus

BeepeHue. B pesynbrate noptanbHON rMnepTeH3nn (CekBecTpaums TPOMOOLUTOB B YBEJIMYEHHOW CeNe3eHKe)
1 NEeYEeHOYHOM HeJOCTATOYHOCTU (CHUXEHUE CUHTE3a TPOMOOMNO3TNHA B MEYEHW) NPU LMPPO3Ee NeYeHn pa3BrBa-
eTCcs TPOMOOUUTOMNEHWS, KOTOPasi acCoLMMpOBaHa C PUCKOM MepUnpoLEeaypHbIX/MepruonepaumoHHbIX remoppa-
rMYECKNX OCJIOKHEHNN. Ha CerogHAWHMM AeHb OCTaTCA BOMPOCHI N0 cTpaTtudukaumm pucka remopparmyeckmx
OCJIOXXHEHUI, POSIN NMPOrHOCTUYECKOr0 3HAYEeHUS TPOMOOLIMTOMNEHNN, a Takke HEOOXOOUMOCTU U MeToaaM Meam-
KaMEHTO3HOW KOPPEKLIMN TPOMOOLIUTONEHUM.

Matepuanbl U MeToabl. Poccuiickoe 06LIECTBO MO U3Y4EHMIO NMeYeH 00bEONHWIIO IKCMEPTOB B 0b6nacTu Tepa-
MEBTUYECKON 1 XMPYPruyeckom renatonorum, rematonorum, TpaHcdysnonormm g BbIHECEHNA apryMeHTUPOBaH-
HbIX PEKOMEHOALNIA 1 NOJIOXKEHMI No nNpobneme «Koppekums TPOMOOLMTONEHNN Y NALLMEHTOB C LMPPO30M MeYeHu
nepes niaHoBbIMU XMPYPruyeCKuMy BMeLLaTeIbCTBaMN / MHBA3VBHbIMU NpoLesypamm».

PesynbraTthl. DOpMyNMpoOBKa akTyasnbHbIX KIIMHUYECKMX BOMPOCOB OCyLlecTBAsnachb no npuHumny PICO (patient
or population; intervention; comparison; outcome). 9kcnepTbl paboTanu No ynpoLLeHHoOMyY AeNibdUuinckomy MeTony,
chopMyIMpoBasnv MNsaTb BONPOCOB 1 JaNN HA HUX apryMEHTUPOBAHHbIE OTBETHI, OPOPMIIEHHbIE KaK «pPeKOMeHaa-
LW U NOJIOXKEHUS AN KIIMHUYECKOW MPakTUKM» C KOMMEHTAPUAMN Ha OCHOBE MPUHLMIMOB L0OKAa3aTe/IbHON Mean-
LMHbI. B ocHOBY HOpPMYyNMPOBKY BOMPOCOB, PEKOMEHAALMIA N NMOJIOKEHNN NEr KPUTUYECKNM aHanmM3 MeanuMHCKOM
MTepartypsbl, HAMOEHHONM MO KJIOYEBLIM C/IOBAM B aHMI0A3bIYHBIX Y PYCCKOSA3bIYHbIX 6a3ax AaHHbIX. O6beanHUTL
CHOPMYSINPOBAHHBIE BOMPOCHI MOXHO B YETbIPE KAaTEropumn: ctpatudukaumnsa pucka reMmopparmyeckmx OCI0XHEHUNA,
NMPOrHOCTUYECKOE 3Ha4YeHVEe TPOMOOLIUTONEHUN, HEOOXOAMMOCTb 1 MEeTOAbl MeANKAMEHTO3HOW KOPPEKLUM TPOM-
OOLMTONEHNN, CHUXEHNE prCKa reMOoppParmyeckmnx OCII0KHEHMIA.

BbiBOoAbl. Pe3ynstatbl paboTbl 3KCNEPTOB MMEKT MPSMOE OTHOLLUEHME K KaYeCTBEHHOMY BEAEHMIO MauUEHTOB
C UMPPO30M MeyYyeHn 1 TPOMOOLIMTONEHNEN Nepen, NIaHOBbIMY MHBA3UBHBLIMU NpoLenypamMn / XMpypruyeckumm
BMeLLlaTeNbCTBaMu; CHOPMYJIMPOBAHHbIE SKCNepTaMu PEKOMEHAALMN 1 MONIOXEHUA MOTYT MCMNOJIb30BATLCS B KJN-
HUYECKOW NPaKTUKe.

§ M.B. Maesckasi n M.IO. Hajnuckasi B paBHOIT CTelleHN BHECJM BKJIA/| B 3Ty PabOTy M JIOJKHBI CUHTATHCS MEPBBIMU COABTOPAMH.
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Kniouesblie cnoBa: PICO, TpoMOOLMTOMNEHUSA, reMocTas, reMopparmieckne OCIoXXHEeHUs, TPOMO03, KOppPeKLMs
TPOMOOLMTONEHMN, arOHUCTLI peLenTopa TpombonoaTtuHa, aTrO-p, anTpombonar, nycytpombonar, aBatpombonar,
POMUMIOCTUM

KoHdNUKT MHTEepecoB: aBTopbl 3asBASIOT 00 OTCYTCTBUN KOHMINKTA NHTEPECOB.

Ana uutupoBanua: Maesckas M.B., HagnHckas M.1O., BeccoHoBa E.H., leiiBanposa H.U., XXapkosa M.C., Knuerko E.A., Kopo-
yaHckas H.B., KypkuHa N.A., MenuksaH A.J1., Mopo3og B.I., XopoHebko [0.B., Oeesa TA., l'ynaesa K.A., ViBawkunH B.T. Koppekuus
TPOMOOLMTONEHNN Yy NaUMEeHTOB C LMPPO30M MNedYeHn nepepn, niaHoBbIMU XMPYPrmyecknmMm BMellaTelbCTBaMn / MHBA3UBHbLIMU
npoueaypamu (cornalleHve cneumanncToB). Poccuiickunii XxypHan racTpoaHTeposiormm, renatonorum, kononpokrtonormum. 2024.
https://doi.org/10.22416/1382-4376-2024-1032-2784

Correction of Thrombocytopenia before Elective Surgery / Invasive Procedures
in Patients with Liver Cirrhosis (Experts’ Agreement)

Marina V. Maevskaya'¢, Maria Yu. Nadinskaia'$", Elena N. Bessonova??, Natalia |. Geyvandova*®, Maria S. Zharkova',
Evgeniy A. Kitsenko®, Natalia V. Korochanskaya’?, Irina A. Kurkina', Anait L. Melikyan®, Viacheslav G. Morozov'°,
Yury V. Khoronko'', Tatiana A. Deeva', Kseniya A. Gulyaeva', Vladimir T. lvashkin'

"I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

2 Ural State Medical University, Yekaterinburg, Russian Federation

3 Sverdlovsk Regional Clinical Hospital No. 1, Yekaterinburg, Russian Federation

4 Stavropol State Medical University, Stavropol, Russian Federation

5 Stavropol Regional Clinical Hospital, Stavropol, Russian Federation

8 Russian Scientific Center of Surgery named after Academician B.V. Petrovsky, Moscow, Russian Federation

7 Kuban State Medical University, Krasnodar, Russian Federation

8 Regional Clinical Hospital No. 2, Krasnodar, Russian Federation

9 National Medical Research Center for Hematology, Moscow, Russian Federation

19 Medical Company “Hepatologist”, Samara, Russian Federation

" Rostov State Medical University, Rostov-on-Don, Russian Federation

Introduction. As a result of portal hypertension (sequestration of platelets in an enlarged spleen) and liver failure
(decreased production of thrombopoietin in the liver) in liver cirrhosis, thrombocytopenia develops, which is as-
sociated with the risk of periprocedural/perioperative bleeding complications. There are still unresolved questions
regarding risk stratification of bleeding complications, the prognostic role of thrombocytopenia, as well as the need
for treatment of thrombocytopenia and its methods.

Materials and methods. The Russian Scientific Liver Society selected a panel of experts in the field of therapeutic
and surgical hepatology, hematology, transfusion medicine to make reasoned statements and recommendations
on the issue of treatment of thrombocytopenia before elective surgery / invasive procedures in patients with liver
cirrhosis.

Results. Relevant clinical issues were determined based on the PICO principle (patient or population, intervention,
comparison, outcome). The Delphi panel made five questions and gave reasoned answers, framed as ‘clinical prac-
tice recommendations and statements’ with evidence-based comments. The questions and statements were based
on the results of search and critical analysis of medical literature using keywords in English- and Russian-language
databases. The formulated questions could be combined into four categories: bleeding risk stratification, the prog-
nostic value of thrombocytopenia, the necessity and methods of thrombocytopenia drug correction, and bleeding
risk reduction.

Conclusions. The results of experts’ work are directly related to high-quality management of patients with liver cir-
rhosis and thrombocytopenia, who have scheduled invasive procedures/surgery. Thus, this recommendations and
statements can be used in clinical practice.

Keywords: PICO, thrombocytopenia, hemostasis, bleeding complications, thrombosis, thrombocytopenia correc-
tion, thrombopoietin receptor agonists, TPO-RAs, eltrombopag, lusutrombopag, avatrombopag, romiplostim
Conflict of interest: the authors declare no apparent conflict of interest.

For citation: Maevskaya M.V., Nadinskaia M.Yu., Bessonova E.N., Geyvandova N.l., Zharkova M.S., Kitsenko E.A., Korochan-
skaya N.V., Kurkina I.A., Melikyan A.L., Morozov V.G., Khoronko Yu.V., Deeva TA., Gulyaeva K.A., lvashkin V.T. Correction
of Thrombocytopenia before Elective Surgery / Invasive Procedures in Patients with Liver Cirrhosis (Experts’ Agreement). Russian
Journal of Gastroenterology, Hepatology, Coloproctology. 2024. https://doi. org/10.22416/1382-4376-2024-1032-2784
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BBeaenue

Iuppos newernn (I[I1) — unanbHasg craaus
xpoHnvecknx aud@dy3HbIX 3a60T€BaHUN TTEUYeHN, Xa-
PAKTEpU3yeTcsl PAa3BUTUEM TSDKEIBIX  OCJIOMKHEHUIT
1 TIOTEHINATBHO HeceT B cebe GobInyio (PMHAHCOBYIO
Harpysky Ha rocyapctBo. B ocHoBe ocnoxkuenuit 1111
JIEXKHUT TIOPTAIbHAS TUTIEPTEH3NST, K KOTOPOH CO BpeMeHeM
MIPUCOE/IMHSETCS TIeYeHOYHAsT HeJI0OCTaToYHOCTh [ 1—3].

OHNUM U3 KINHUYECKUX TPOSIBIECHUIT TTOPTATbHON
TUIIEPTEH3UH SBJSIIOTCS CIIEHOMETa/ns U TUIePCILie-
HU3M — CHUJKEHHE KOHIIEHTpaIuu (HOPMEHHBIX 3Jie-
MEHTOB KPOBHU, B YacCTHOCTH TPOMOOIUTOB, 3a CYET
X CEKBECTPAIMK W TMOBBINIEHHOTO PA3PYIIEHUS B Ce-
gezenke [4, 5]. [lpyrum mnartoreHeTnyeckuM hakTo-
poM TpoMOoinTonenun y mamnuentoB ¢ LII aBaser-
ca yMmeHblrerne BoipaGoTku TpomGonoatuna (TIIO)
OpYU  CHIDKEHUHM CHHTETHYECKONW (DYHKIUU IIe9eHn
[6—8]. Bkuaaja B pazButie TPOMOOIUTONEHHHN 32 CYET
[PSIMOTO  MUEJIOCYTIPecCuBHOTO Aderra MOryT BHO-
CUTh dTHOJOTHYECKHE (haKTOPBI 3a00JEBAHUS TT€UEHH,
Hanpumep Bupychl renatutos [9, 10], aakoroas [11],
neperpyska skene3oM [12], a Takke 1preM HEKOTOPBIX
JIEKapCTBEHHBIX TiperapartoB [13, 14] wim Hammune ca-
MOCTOSITEJILHOTO TeMaTOJIOMMYecKoro 3aboseBanust [15].

Tpom6oruTel 06pa3yioTcsi B KOCTHOM MO3Te U3 Me-
rakapuonuToB. M3 KaxJoro Merakapmolura mpu ero
(parMeHTAINN  TIOSIBJASIOTCS TBHICSYU  TPOMOOITUTOB,
KOTOPBbIE UTPAIOT KJIOYEBYIO POJIb B TIEPBUYHOM TEMO-
craze [16—18].

OCHOBHOl ~ PEryJiAiTOp  NPOAYKIMH  TPOMOOIIN-
ToB B KocTHOM Mo3zre, TIIO, cuntesupyercs mpe-
UMYIIECTBEHHO B TleUeHW, B HEOOJBIINX KOJHYe-
cTBax — B IIOYKaX U KocTHOM Mosre [19—23]. TIIO
crumysupyer udQepeHiimpoBKy  MerakapuoinToB
U3  KJETOK-TIPE/INECTBEHHNUI], TnpoJndepanuio Mera-
KapHOIUTOB W JIEHCTBYET CUHEPTHYECKU C APYTUMHU
reMOIIOATUYECKUME ITUTOKMHAME, TaKUMH KaK WHTEp-
neiiknn-3 (interleukin-3, 1L-3), wmrepaeiikmn-11 (IL-11)
u (axrop crBosoBbIX KIeTok (stem cell factor, SCF)
[24—26]. B skcriepuMeHTAIbHBIX UCCTIEIOBAHUSX TI0-
kazaHo, 4To B orcytctBue TIIO mim ero perentopa
(c-MPL) KOCTHBIH MO3T TPOJOJKAET MPOYKIHIO
TPOMOOIUTOB, YTO YKA3bIBAET HA POJIb [PYTUX DPEry-
JIATOPOB B TIpolecce TpoMboiurorenesa [27, 28].

[MTox  TpomGoruTOleHNEH  MOHUMAIOT — CHUKe-
HUE KOHIEHTpAIuu TPOMOOIUTOB B mepudepuye-
ckoit kpoBu < 150 x 10°/1. Yacrora tpom6oiuTo-
meaun npu III cocraBiaster 56—86 % [2, 29-31].
B 3aBucuMocTH OT CTeleHU BbIPAKEHHOCTH BbIJIEJIs-
or: serkyio (or 100 go 150 x 10°/71), ymepeHHyO
(o1 50 10 100 x 10°/1) M TAKETYIO TPOMOOIIUTOTIEHHIO
(< 50 x 10°/m)' [32—34]. YacTora TsoKemI0i TpoMGO-
[UTOTIEHUU, TI0 JAHHBIM PAa3HbIX HUCCJEOBAHUN, Ba-
poupyer ot 1 10 14 % [30, 31, 34, 35], yBennuuBasich
npu gexomrencanuu IIT [31, 36—38].

3-3a kpaiiHe HU3KOTO PUCKA PA3BUTHS CHOHTAHHBIX
KpoBoTeuenuii, tpomOormronerust npu 111, kak mpa-
BUJIO, He TpeOyeT KOPPEKINH, MOKAa KOHIEHTPAIS
TpoMbonuToB He chuusurcs Menee 20 x 10°/1. Bompoc
KOPPEKIIMU TPOMOOIIMTONIEHNN BCTAET, KOTJA ITalueHT
¢ I nyskmaercss B MHBA3UBHOW Mpolieaype / orepa-
THBHOM BMeIlIaTeJibcTBe. B aTnuX ycaoBusx HE0OXOMMO
OIIEHUTh PHUCK IEPUIIPOIIELYPHBIX / TIEPUOIIEPAIIOHHBIX
reMOppartyecKiX OCJOXKHEHUN U, 1PU HeoOXOJIUMOCTH,
MIPOBECTH KOPPEKITHIO YPOBHSI TPOMOOIIUTOB, a TaK:Ke
apyrux daxropos remocrasa. Ilarmentsr ¢ IIT n Ta-
JKEJION  TPOMOOIIUTOTICHNEH HepeIKO TOTyYaroT OTKa3
B BDBINOJHEHWH [UIAHOBBIX WHBA3UBHBIX MHPOIEAYp /
OTepAaTUBHBIX BMEIIATENIbCTB U3-32 OTCYTCTBUS €IHBIX
PeKOMeH/Jaluil 110 JJaHHOMY BOIIPOCY.

B mpezacraBieHHOM [OKyMEHTe paccMaTpUBAIOT-
Cs  TPOTHOCTUYECKOe 3HaueHue TPOMOOIUTOINEHUN
B OIlEHKe pHCKa KpoBoTeueHwil y maruentoB c¢ III1
IIpU  BBLIOJTHEHUN WM IIJIAHOBBIX WMHBA3UBHBIX IIPO-
1neayp / XUPYPTUYECKUX BMEIIATEIbCTB, TTOKA3AHUS
n Kpurepun 3OGEKTUBHOCTH PA3JIUIHBIX CITOCOOOB
KOPPEKIUN TPOMOOIIUTONIEHUH B 3TUX YCJIOBUSIX.

MarepuaJjbl 1 METObI

i akTyanmsany  TPaKTHMYECKUX — BOMPOCOB
MO TeMe <«KOPPEKINsS TPOMOOIUTONEHUN Yy MallieH-
toB ¢ IIIl mpm moaroToBKE K TJIAHOBBIM WHBA3UB-
HBIM TIPOLeAypaM / XUPYPIUYECKUM BMeIaTe IbCTBaM»
U Pa3pabOTKKU TOJOKEHM B TOMOIb IPAKTHKYIO-
nemMy Bpady PoccuiickuM 0O6IIECTBOM 10 HM3YYEHUIO
nevenn (POIIMII) ObL1 co3gaH SKCHEPTHBIA COBET,
B COCTaB KOTOPOTO BOILIN BeIyIiue crelamnctol PO
B 00JIaCTH TEPANeBTUYECKOW U XUPYPrHUYECKOU Tera-
TOJIOTHH, TeMaToJOTuu, Tpancdysuosornu. B cocran
9KCIIEPTHOW T'PYIIbI BOILIN CEMb CIEIMAJNCTOB Ta-
CTPOYHTEPOJIOTOB,/ TENIATOJIOTOB TepaneBTU4YecKo-
ro npoduas (M.B. Maesckas, M.IO. Haaumnckas,
E.H. becconosa, H.W. TeitBanmoBa, M.C. JKapkosa,
H.B. Kopouanckas, B.I. Moposos); aBa xupyp-
ra, CHeNUAJU3UPYIONMXCS B OOJACTH MOPTATHHON
runeprensun (E.A. Kunenko, 10.B. Xoponbpko);
OIVH BeAyUIUH reMaToJor (A.JI. Menuksn); oauH
seayuuii Tpancdysuomnor (M.A. Kypkuna). Eme asa
cepTU(UIMPOBAHHBIX  CHEIHATNCTA-TACTPOIHTEPOJIO-
ra pa6Goramu c¢ gureparypoii u texcrom (T.A. [leesa,
K.A. TyasieBa). HayuHoe pyKOBOJCTBO TIPOEKTOM OCY-
MIECTBJISIIOCHh TJIAaBHBIM BHEIITATHBIM CIEIHAJNCTOM-
ractpoanuTeposorom M3 P®, mpesunearom POIIUII,
axkazemukoMm B.T. VMBamkuubiM.

Jlo Havama paGoOTHl HAJ COTJIANIIEHHEM HECKOJbKO
IKCIIEPTOB BCTPEYAINCh B O4YHOM popmare st 006-
CYKJIEHUST aKTYQJIbHOCTH TPOMOOIUTOIIEHUN TP TTHP-
po3e B KJMHUYECKOI npaktuke PD, o6o6imuan cBoe
MHenue B dopme myb6umkanmu [39] m Bbickazamm
HEOOXO/IUMOCTb CO3/IaHUS COTJIALEHHUST 10 KOPPEeK-
nuu  TpomOoruToniennn y naiuentoB ¢ 111 mepen

! Kumanueckne peKOMeHJAIn: uanonatndeckas rpombouuronennyeckas myprypa (UTID) y Bapocabix. 2021. Ompo6peno Haydno-mpakTndaeckinm
Coserom M3 P®D. URL: https://cr.minzdrav.gov.ru/schema,/150_2 (mara o6pamernus: 27.10.2023).
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[JIAHOBBIMU WHBA3UBHBIMHU IPOTlEypaMu / XUPYpru-
YECKUMH BMETIATEeTbCTBAMH.
B pa6ore Ha/Jl HACTOSIIIM COTJIAIIEHUEM MEPE] KC-

IepTaMH CTOANTO HECKOJBbKO 3afgad. B wactm, ogma “Procedural Bleeding” OR “Perioperative Bleeding

3 HUX 3aKJjiodajgacb B CTpaTI/I(bI/IKaHI/II/I pucCkKa nepm-

151 060CHOBaHUSA TOJIOSKEHUN 3KCIIEPThI IIPOBO-
JIJIN PACHIMPEHHBIN JIMUTEPAaTyPHBIN TONCK Ha aH-
IJIMICKOM SI3bIKe 10 CJIEYIOIUM KJI0UeBbIM CJIOBaM:

”

OR “Surgical risk” OR “Surgical procedures” OR

nponeaypubix (BOZHMKAOIMX BO BpeMst/nociae mHBa- “Haemostasis” OR  “Hemostasis” OR  “Correction

3MBHOI ITPOLIEAYPBI) U NEPUOIEePALMOHHBIX (BO3ZHIKA-
IOMIUX BO BPeMs1/TIOCHIE ONEPAIny) reMOPParnIecKux
ocnoxkHeHuit y narenTtoB c¢ IIII #Ha ocHoBaHum maH-
HBIX JINTEPATyPbl W COOCTBEHHOTO ombITa. /Ipyras 3a-
KJII0Ya1ach B BBIOGOPE TIOPOTOBOW KOHIIEHTPAIINN TPOM-
GOIUTOB [IJIs1 BBIMOJHEHUST WHBA3UBHBIX TIPOIEAypP /
XUPYPrUYeCKUX BMENIATENbCTB B 3aBUCUMOCTH OT PHU-
CKa TEMOPPArnyecKX OCIOKHEHHWI.

Knuamueckue mpo6sieMbl (popMyIMPOBAINCH B BH/IE
BONIPOCOB ¢ mcnosrb3oBanneM Meromankn PICO: akry-
AJIM3UPOBATACh TIPoOIeMa TAlMeHTa WIN TOMYJISIIHN
(Patient or Population), BEI6EpasIoch BMEIIATETHCTBO
umu Meroz (Intervention), mpoBOAMIOCH €ro cpaBHe-
Hue, ecam 910 6bLT0 Bo3MoskHbM (Comparison), 1 06-
cyskaancst pesysbrar (Outcome) [40].

[Tocse Toro kKak BoOmpochl ObLIN CHOPMYJIUPOBA-
HBI, OHU OOCY:KIAJNCh IKCIIePTaMi B OHJIAH-(opMa-
Te, 4acThb BOMPOCOB Oblma MoauduimpoBaia. OTBETHI
Ha BOTIPOCHI OBLIH TTOATOTOBJIEHBI B BUJIE MOJOKEHUI
1 000CHOBAHBI. DKCHEPTHI PAOOTAH MO YIPOIEHHOMY
neapduiickomy Merony. [ns ogobpenusi copmysu-
POBAHHBIX TOJOXEHUH IS TPAKTUKYIONNX Bpadeit
JKCIIEPTAMU TPUMEHSINCH CJIeyTONIHe TPABUJIA; €CJIN
noJoxkenue ObL10 ogo6peno Meree yeM 50 % sKciep-
TOB, TO OHO OBLIO TIEPECMOTPEHO ¥ MOBTOPHO MpPe[-
CTaBJEHO JJisi OOCYKIEHWS W TOJOCOBAHUS TIO [IEJb-
(uiickoMy MeToy; ecau TOJOKeHHe ObLI0 000PeHO
50—75 % 9KCIepToB, TO OHO GBLIO JOPA0OTAHO U MPH-
HATO G€e3 TIOBTOPHOTO TOJIOCOBAHUSI; €CJIH TIOJOKEHIe
661710 000perH0 75—90 % 3KCIepToB, TO OHO TPWHU-
MaJoCh € Y4eTOM KOMMEHTapheB; €CJN TOJOKeHIe
6b1710 07100peHo 6ostee 95 % 9KCIEPTOB, TO OHO TIPHU-
HUMAaTOCh 6e3 MmompaBok [41].

3a mepmnoji paGoTbl Y IKCIEPTOB OBLIO 4 OHJIAiH-
BCTPEYH, 3 payH/la TOJOCOBAaHMUsI, a TaKKe TepenicKa
n apyrue (GOpMBI yAadeHHOH KoMMyHuKarmyu (uH-
JUBUIyalbHbIE 1 TIPYIIOBble TeIe(OHHDbIE 3BOHKIL).
B pesyabrate 9KCHepPTHl MPUILIN K COTJIAINIEHUIO,
TO €CTb BCe TIOJOKEeHUsT ObLTH OOCYK/IEHDBI, CKOPPEK-
TUPOBAHBI U €IHHOTIACHO O0/T0OPEHBI.

of Haemostatic alterations” OR  “Correction
of Hemostatic alterations” OR “Invasive procedures”
OR “Thrombocytopenia” OR “Correction of throm-
bocytopenia” OR “Correction of platelet count”
OR “Thrombopoietin” AND “Liver Cirrhosis (LC)”
€ BKJIIOYEHUEM BCEX BUIOB MCCJIEIOBAHUIA.

Pacimmpensblii smTepaTypHbIil MOMCK IO KaTaJory
C BKJIIOUEHUEM BCEX BU/IOB Iy OJIMKAIIIA OCYIECTBISICS
Ha PYCCKOM si3bIKe 110 6a3aM ganibix RusMed u eLibrary
1o CJAEYIOIMNM KJII0YeBbIM cjoBaM: «IIporemypHoe
kpoBoreuenue» WNJIM  «llepuonepanuonHoe  Kpo-
Boteuenne» WJIN «Xupypruuecknii puck» WJIN
«Xupypruueckue nporeaypoi> NI «'emocraz» NJIV
«Koppekiust  reMocraTnueckux Hapyiienuit» WJI
«uBasusuble porieaypbi» UJIN «TpomGonuronenus»
NJIN  «Koppekmust  tpomboruronenuny  WJIN
«Tpombonoatury U «Iluppos medenns.

IMonck xkaunnyecknx pekoMengaimii (KP) mo kimo-
YEeBBIM CJIOBAM IPOBOJMJICS HA JIEKTPOHHOM pecyp-
ce «Py6pukarop KP M3 P®d»: obHapyxkeHO [Ba
nokymenTa: «llmppos n ¢ubpos neuenn», ID 715!
n «VImmynHas TpomboruTonenusy, 1D 6992,

JKCIepTaMu eJIMHOTJIACHO ObLIO MPUHATO peliie-
HUe 00 HMCIOJb30BAHUM B OT/EJNbHBIX KJIMHUYECKUX
CUTyalugX MOPOTOBBIX 3HAYCHWH KOHIICHTPAIUU
TpoMOouTOB s mainuentoB ¢ LI, xoTtopbie pas-
paboTaHbl [ MAMEHTOB ¢ MMMYHHON TPOMOOIIUTO-
HeHuel Mpu IPOBEleHUH UM IJTAaHOBBIX NHBA3UBHbBIX
npoleayp / XUPyprudecKux BMemateabeTs? [42].

YpoBeHb JI0Ka3aTeTbHOCTH OIEHUBAJICS MO KpHTe-
pussm  Oxcdop/IcKOro IeHTpa /I0Ka3aTeJbHOH Me/u-
HUHBE U MpaBUIaM, pa3pabOTaHHBIM IS 0100peHust
KIMHIYECKUX pekoMenganuit M3 PD (rabr. 1 u 2)4.

Bornpochl [HarHoCTUKM W KOPPEKIUH TJIa3MeH-
HOTO reMOCTasa B JAHHOM COTJIAIIEHUN CIeIHaJn-
CTOB HE OCBEINAIOTCs, ¢ HUIMU MOXXHO O3HAKOMUTH-
cd B COOTBETCTBYyOIUX myOaunkanusax [43—49]
n degepasbHBIX M JOKAJIbHBIX HOPMATUBHBIX J0-
KyMeHTax>S.

! Kimnanyeckue pekoMeHgain: uppo3 1 ¢puépos nedenn. 2021, Opo6pero Hayuno-npakrudeckum cogerom M3 PD. URL: https://cr.minzdrav.

gov.ru/schema,/715_1 (nara obpamenus: 27.10.2023).

W

KinHuyeckue pekoOMeHJAIMI: Hanonaruieckas rpomboruronennyeckas mypuypa (MUTID) y Bapocasix. 2021. Ogobpeno Hayuno-mpakrudyeckum

cosetrom M3 P®. URL: https://cr.minzdrav.gov.ru/schema,/150_2 (gata o6pautenus: 27.10.2023).

w

Group CLoEW. The Oxford 2011 Levels Oxford Centre for Evidence-Based Medicine. URL: https://www.cebm.ox.ac.uk /resources/levels-of-
evidence/ocebm-levels-of-evidence (gata o6pamenus: 27.10.2023).

TIpukas MunncrepcrBa 3paBooxpanennst Poccuiickoit @exgeparmn ot 28.02.2019 Ne 103u «O6 yTBepsKAeHUN TOPSAKA M CPOKOB Pa3pabOTKH
KJIMHUYECKUX PEKOMEH/IAINil, UX IIepecMOoTpa, THIOBOI (DOPMbI KIMHUYECKNX PEKOMeHaluii 1 TpeGoBaHuii K X CTPYKTYpe, COCTaBy M HAy4HOI
060CHOBAaHHOCTI BKJIIOYAaeMOil B KJNHHYecKne pexoMeHpaunn undopmannn» (3aperucrpuposan 08.05.2019 Ne 54588) ¢ usmeHeHusiMn
B nipuitoskeHusx Ne 1, 2 u 3 ot 23 utonst 2020 r. Ne 617-1. URL: http://publication.pravo.gov.ru/Document/View,/0001201905080038?index=13
(nata o6pamenus: 27.10.2023).

Merojnueckie peKOMeH/AlNK: Iepronepalontas nHdy3uoHHass tepanusi y B3pocibix. 2021. Yreepskaensr npesupnyMom OGuiepoccuiickoit
oO1ecTBeHHON opranusain «MDejepanus aHecTe3nonoro n peannmarosnoros». URL: https://apicr.minzdrav.gov.ru/Files/recomend /MP132.
PDF (sata o6pautenus: 27.10.2023).

6 MeroanyecKiie peKOMEH/IAINI: [ePUOTIEPAIIOHHOE BeJIeHITe B3POC/IbIX MAIMEHTOB ¢ COIyTCTBYOIIMMU 3a6oeBanusiMu iedern. 2021. YTBepk/ieHbt
npesnnymMmoM O6iepoccuiickoii obiectsennoil opranusanin «Deepaiiss aHecTesnoI0roB i peannmMarooro». URL: https://apicr.minzdrav.
gov.ru/Files/recomend/ %D0 %9C %D0 %A0136.pdf (nara obpamenusi: 27.10.2023).
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Tabauya 1. Mlkana OleHKN YPOBHEN JOCTOBEPHOCTH [I0KA3aTEIbCTB IS METOAOB JAUATHOCTUKHU, TIPO-

(I)I/IJIB.KTI/IKI/I, JieyeHuda nu peaéI/IJII/ITaIII/II/I

Pacumdposka
st MeTo10B POUIAKTHKH, JE€UYEHHS,
MY Wi | JlJ1s1 METOI0B IMATHOCTHKH MeMIIMHCKOI peaduIuTallui, B TOM YHCJIEe
(AMAarHOCTHYECKHX BMENIATEJIbCTB) OCHOBAHHBIX HAa HCIOJIb30BAaHHH TPUPOTHBIX
seueOHbIX (pakTopoB (MPOPUIAKTHYECKHUX,
JieyeGHbIX, PeaGUINTAIIMOHHBIX BMENIATEIHCTB)
Cucremarndyeckue 0630pbI UCCTIEIOBAHIIT
¢ KOHTPOJIeM pedepPEHCHBIM METOIOM CucremMatnyeckuii 0630p paHIOMU3UPOBAHHBIX
1 WJIN CHCTEMATHYECKI 0630p PAHIOMU3NPOBAHHBIX | KIMHUYECKUX HCCIETOBAHUI € TIPUMEHEHIEM
KJIMHIYECKUX WCCJIEOBAHUN C TPUMEHEHNEM MeTaaHaIn3a
MeTaaHa 32
Ot/iesibHbIE UCCIE0BAHUSI C KOHTPOJIEM
pedepeHCHbIM METOOM WMJIU OT/EJNbHBIE OrtnerbHble PAHIOMU3NPOBAHHBIE KINHUYECKITE
PaHIOMU3MPOBAHHbIE KINHUYECKUE UCCJAEIOBAHUS | UCCIEOBAHNS H CHCTEMATHYECKIE 0630PbI
2 ¥ cucTeMaTHYecKne 0630pbl MCCAeTOBAHUN JIOOOTO | MCCIeOBAHMIT JTIOOOTO AM3aifHa, 32 UCKIIOYEHUEM
[IN3aiiHa, 32 UCKJIIOYEHUEM PAHIOMU3NPOBAHHDIX PaHIOMU3UPOBAHHBIX KIMHUYECKUX UCCJIEIOBAHMIA,
KJIMHIYECKUX MCCJIEOBAHUI, ¢ TPUMEHEHTEM C TIPUMEHEHNEeM MeTaaHaIn3a
MeTaaHa 32
UccrnenoBanust 6e3 MOCIEA0BATENbHOTO KOHTPOJISE
pedepeHcHbIM METOIOM MU MCCJIeTOBAHUS
¢ pedepeHCHbIM METOIOM, HE SIBJISIONIUMCS HepanmoMuaupoBantbie CpaBHUTEIbHBIE
3 HE3aBUCHUMBIM OT HCCJIEYEeMOTO METOIa MCCJIEJOBAHNS, B TOM YHCJIe KOTOPTHBIE
WM HEPAHIOMU3UPOBAHHBIE CPABHUTEIHHDIE UCCJIEIOBAHIIS
WCCJIETOBAHNS, B TOM YHCJIE KOTOPTHBIE
HCCJIEIOBAHIS
HecpaBuuresbHble MCCIE0BAHUS, OMUCAHIE
4 E;;g;zggggggzg;qg;cnezIOBaHI/IH, OlHCaHne KJIMHUYECKOTO CIIyYasl W/ CEPUN CIIyYaes,
UCCJIEIOBAHIE «CJIy4all — KOHTPOJIb»
@ Nmeercst numib 060CHOBaHNE MEXaHU3MA JAEUCTBIS
5 Nmeercs nuiib 060CHOBaHME MEXaHU3MA JCHCTBHS e e (TS EEe F e ORI )
UM MHEHHUE KCIEPTOB
W MHEHHUE 9KCIIEPTOB

IIpumeuanue: Y]IJI — ypoBeHb JOCTOBEPHOCTH J[OKA3aTEIbCTB.

Tabauua 2. 1Ikana oleHKH yPOBHEH yOeaUTENbHOCTH PEKOMEHAAINI [T METOA0B TPO(PUIAKTHKH,
JIMATHOCTUKH, JIeYeHMs, MeIUIINHCKON peaGuInTaINi, B TOM YNCJIe OCHOBAaHHBIX HA UCHOJb30BAHUM TIPU-
poaHbBIX JeueGHbIX (hakTopoB (MPOoPUIAKTHYECKUX, ANATHOCTHYECKHUX, JeYeOHbIX, peaOuInTal[MOHHBIX

BMEIIATETHCTB )
YVP Pacumugdporka

CunbHas pexomenganus (Bce paceMarpuBaeMbie kKputepun addextusroctr (MCXO/b) ABAAIOTCS

A | BaKHBIMH, BCE HCCJIEAOBAHUS UMEIOT BBICOKOE MM YAOBJIETBOPUTEIBHOE METOI0JOTMIECKOE KaueCTBO,
UX BBIBO/IbI 110 MHTEPECYIONIM UCXO0/IaM SBJISIOTCS COIJIaCOBAHHBIMMI)
Ycnosnas pekoMenzanus (e Bce paccMarpuBaeMble Kputepun sddextusHocTr (MCX0AbI) ABISIOTCH

B | BakHBIME, He Bce MCCAEIOBAHUS UMEIOT BBICOKOE MM YAOBJIECTBOPUTEIBHOE METOJ0JOTHYECKOE KaueCTBO
1/ UX BBIBOJIBI 110 MHTEPECYIONMM HCXO/aM He SIBJISIOTCS COTJIaCOBAHHBIMMU)
Cnabast pexoMengaiust (OTCYTCTBHE [0Ka3aTeNbCTB HaIEKAIIEro KauecTBa

c | (Bce paccarpusaembie kputepun addextnpHOCTH (ICXO/BI) SABIAIOTCS HEBAKHDBIMY,
BCe HCCIeI0BaHIs MMEIOT HU3KOE METOZ0IOTMIeCKOe KaueCTBO M UX BBIBOJBI II0 HHTEPECYIONIIM
HCXO/aM He SABJISIOTCS COTJIACOBAHHBIMMI )

IIpumeuanue: YYP — ypoBeHb y6equTesbHOCTH PEKOMEH AN
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Bonpocs! u noJsoxxenus,
PEKOMeH/Jaluu

Kak crpatudunupyercsi puck reMopparn4eckux
OCJIOKHEHHH TIPH BbINMOJHEHHH TJAHOBBIX HHBA3UB-
HBIX Tpoueayp ,/ XUPYPrHYECKHX BMeEIIATEJbCTB
y nanuenroB c¢ III1?

Ilonoxenue. 1lmaHOBbIe WHBA3WBHBIE —ITIPOIE/TY-
pbl / XUPYpruvyecKre BMEIIATETbCTBA Yy TMAIMEHTOB
¢ IIT knaccudunupyiorest Kak Mpoueypbl ¢ HU3KIM
(< 1,5 %) u Boicokum (> 1,5 %) puCKOM reMopparu-
YECKUX OCJIOXKHEHHIA.

YIaa — 3, 100 9% coraacue)

[Tpu BBINOJIHEHNHM WHBA3WBHBIX HPOLEAYpP / XH-
PYPrHUYECKUX BMENIATEJNBCTB Y JHOOOH KaTeropuu
MAIHEHTOB PUCK KPOBOTEUEHMS OIEHUBAETCS B 3aBU-
CUMOCTH OT XapaKTepa MPOIEAYPbI, TEXHUKH BBITOJI-
HEHUSI, OIBITA OMEPATOpPa, YUCTA MPOIEAYDP, HATUUUS
BPOK/JEHHOW TATOJIOTUU CUCTEMbI TeMOCTa3a, BJIUS-
Husl cucTeMHbIX (akropos (anemus, wundexum,
3a60/1€EBaHUS TOYEK, 3JOKAYECTBEHHDBIE ONyXOJn),
nprueMa JIeKapCTBEHHBIX MPENaparoB, BJIUSIONINX
Ha CHCTEMY T€MOCTa3a, a TaKyKe BO3MOKHOCTH OCTa-
HOBKHM aKTHBHOTO KPOBOTEUEHUsI B CJydae ero BO3-
HuUKHOBeHud [44, 46—49].

Y nammentoB ¢ HII #Ha pucKk KpoBOTeUeHUS Cy-
LIECTBEHHOE BJIMSHIE OKAa3bIBAIOT [JOIOJHUTEIbHBIE
akroppr, 00ycaoBIeHHDbIE 3a60J€BaHUEM TI€YEeHN:
B YaCTHOCTH, HapyIlleHWe CUHTETHYECKOW (DYHKITIH
MeYeHy, TPUBOJSINEE K CHIDKEHWIO TPOAYKIIUU TIPO-
KOAryJITHTOB W aHTHKOATYJSTHTOB; TPOMOOIIUTONCHIS;
MOpTaJbHAST THIEPTEH3US; JAeKOMIIeHcaIust 3200 eBa-
HUS U PA3BUTHE OCTPOIl TIEYEHOTHON HEJOCTATOUHOCTU
Ha Qone xpornueckoii (acute-on-chronic liver failure,
ACLF) [45, 48, 50—53].

Hecmorpg Ha To 4uto y Kaxaoro namuenta ¢ II1
BKJIaJ CBSI3aHHBIX U He CBSI3aHHBIX C 3a00JIeBaHHEM
nedern (haKTOPOB B PUCK Pa3BUTHS TEPUIPOIEYP-
HOTO KPOBOTEUYEHUS WHAWBU/YaJ€H, MEXIYHAPOHDIE
PYKOBOJICTBA U HKCIEPTHDbIE 3aKJIIOUEHHS] KJIACCHU-
urmmpyior ator puck, Kak u y mamnueHToB 6e3 1111,
Ha HU3KWI U BBICOKUI [45—48, 54].

K mpotieypaM ¢ HU3KIM YPOBHEM PHCKa OTHOCST
Te, PN KOTOPBIX OKU/IAETCS, YTO CUIHHOE KPOBOTEUe-
Hite Tipousoiizier B < 1,5 % ciaydaes u/Man eCau OHO
MPOMB0IIET, €0 MOKHO JIETKO OCTaHOBUTH. K mporre-
JlypaM BBICOKOTO PUCKA OTHOCSAT BMEITATEIbCTBA C PH-
CKOM CHJIBHOTO KpoBoTedeHust > 1,5 % u/wman eciu
KPOBOTEYEHNE BO3HUKAET, OHO MOXKET OBbITb TPYIHO
KOHTPOJIMPYEMbIM HJIN MPUBOINTH K KaTtacTpoduue-
CKHUM IIOCIEACTBUSAM, Jake B HEOOJIbIINX KOJINIECTBAX
(HampuMep, KpoBOTedeHHe B LEHTPAIbHONH HEPBHOMN
cucreme) [45—48, 55] (ta6a. 3 u 4).

Kakoe NMPOTHOCTHYECKOE 3HaY€HHE HUMEET TPOM-
60].[I/IT01'[eHI/l$[ B OII€CHKE€ pHUCKa KpOBOTe‘IeHl/Iﬁ Yy namm-
€HTOB C HH pu NMPpOBE€ACHUH MJIAHOBbIX WHBAa3UBHBIX
nmponeayp 1 onepaTuBHbIX BMeIaTeJbCTB?

Ilonoxenue. TpoMOOIUTONIEHUST MOKET OBITH OJI-
HUM u3 (DaKTOpPOB PHCKA PA3BUTHS KPOBOTEUECHUS
MPU TIPOBEIEHNUN TIIAHOBLIX WHBA3WBHBIX MPOIEILYD
U OTIePATUBHBIX BMeMIATeJbCTB y narueHToB ¢ 1111

YOA — 3, 100 9% coraacue)

K HacrosinieMy BpeMeHH HAKOIJIEH 3HAYMTETHHBIN
OTIBIT OIIEHKM PUCKa KPOBOTeueHui y nanuentos ¢ {11
[pU BBINOJTHEHUH WHBA3WUBHbBIX BMEIIATEJNbCTB U W3-
yUeHa ero accoluanus ¢ BBIPAKEHHOCTHIO TPOMOOIIN-
TOIEHUN.,

B psanpe mccremoBanuii ycTaHOBJIEHO, YTO KOHIIEH-
Tpalus TpoMOOIMTOB B KpoBu y mnaruentoB c LII1
He WrpaerT 3HAYMMOI pOJIM B TPOTHO3€ PHUCKA KPOBO-
TE€YeHUI MPU BBINOJTHEHUH Haubojiee 4acThiX B Tela-
TOJIOTHYECKOW TPAKTHKE MHBA3WBHDBIX TMPOIEAYD, Ta-
KX Kak Jamnapoiienre3 [56—59], topakorenres [60,
61], TpaHCbIOTYyJISIpHOE M3MEpPEHNe TPANEHTA BEHO3-
HOTO JaBJIeHUd B medeHu [62]; sHgocKommyeckoe Jin-
TMpOBaHNE BAPUKO3HO PACHIMPEHHBIX BEH MHUIIEBO/IA
(BPBII) [63, 64]; BbimosHenne TpaHCHIOTYJISPHOI,
YPECKOKHOW WM JTATTAPOCKONNYECKON OMOTNICHN Tiede-
uu [61, 65—69].

B uccanegosanun D.R. Kitchin et al. [70] noka-
3aHO, YTO €CJU IPU BbINOJHEHUN YPECKOKHON Ou-
OTICUU TIEYeHNW KOHIEHTPAIUsST TPOMOOIIMNTOB B KPOBU
cocrasasier > 25 x 10°/s1, a ypoBeHb mpoTpOMOUHA,
OTIEHEHHBIN TT0 MEKIYHAPOAHOMY HOPMAJIN30BAaHHOMY
oraomenmio (MHO), < 2, puck reMopparmaeckux oc-
JIO)KHEHNI He YBEIMYMBAETCS, a KOJUYECTBO TPAHC-
¢y3uii cBeske3aMOPOKEHHON TJIa3Mbl W KOHIIEHTpaTa
TPOMOOIIUTOB 3HAYNTENBHO YMEHBITAETCS.

Y mamumentoB ¢ LIl Takke He BBISBIEHO accoIlHa-
1IN MEKIY KOHIIEHTpalmeil TpOMOOIINTOB, yPOBHEM
IpPOTPOMOMHA W TIEPUIPOIEYPHBIM KPOBOTEUEHUEM
MPU BBITIOJHEHUN JAPYTUX MAHUIYJISIHI: KaTeTepu-
3alun  1eHTpajibHbIX BeH [61, 71], KojoHoCKOmuu
C TIOJIUTIBKTOMUEH, SHOCKOMMYECKOH peTporpasiHoil Xo-
JIAHTHOTIAHKpeaTorpaduul ¢ TManmLIOC(UHKTEPOTOMUEH
[72, 73], npocroit sxcTpakium 3y6a ¢ BO3MOMKHOCTBIO
3 PEKTUBHOTO JIOKAJILHOTO TeMocTasa [74], MHOKe-
CTBEHHBIX aKcTpakimii 3y6os (10 u Gomee) B mmpouecce
MO/JITOTOBKY K TPAHCIUIAHTAIUU TiedeHn [75].

AHajlornYHbIe JJaHHBIE MOJyYeHbl B HEIaBHO OIy-
OIMKOBAHHOM KPYITHOM MYJIbTUIIEHTPOBOM MEXK/TY-
HApOJIHOM  TpocieKTuBHOM uccyaenoBannun  PROC-
BLeeD [76]. Konmenrpaiiust TpoMGOITUTOB He BJIHIA
Ha PHUCK TeMOPPArmyecKuxX OCTOKHEHWH TPU BBITOJ-
venun 3006 Hambojiee PaACHPOCTPAHEHHBIX HHJIO-
CKOMIMYECKNX, YPECKOKHBIX, COCYAMCTBIX U CTOMA-
TOJIOTUYECKUX BMEIATETbCTB HU3KOTO U BBICOKOTIO
pucka kpoBoteuenuii 1187 nanmenrtam c IIII, u3 xo-
topbix 57,1 % orHocwinch K kKiaaccy C mo mikase
Yaiinga — IIbio [76].

B apyrux wmccieoBaHMSX, HAMPOTUB, COOOIIAeT-
cs O TOBBIIIEHHOM pHUCKE MEPHUIPOINEAYPHOTO KpPO-
BoTeueHns y marumentoB ¢ [T w Tsoxemnoit TpoM6o-
muroneHueil. Tak, B OJHOM U3 caMbIX OOJIBIINX
uccaenoBannii. — HALT-C [49], B KoTOpOM BBIIOJI-
HeHO 2740 4pecKOKHBIX GUOTICHIT TIeueH! TMallueHTaM
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¢ TsoreabiM  (ubposoM / KommeHcupoBaHHbM IITT
(< 7 6amnos no mkane Yaiinga — Ilb0), TpoMGonuTo-
nenust or 50 g0 60 x 10°/71 cnyskmna GhakTOpoM prCKa
MEPUNPOIIEYPHOTO  KpoBoTeueHust  (reMonepuToHeyM,
cyOKarcy/IspHast TeMaToMa, reMOOIIHsI, TEMOTOPAKC).

B aByx aApyrux wWcCaeOBaHWSAX KOHIEHTPAIUS
tpomboruToB < 50 x 10°/n1 sBisiach ¢hakToOpoM pH-
CKa TeMOIEepUTOHEYMa TMOCJe BBLITIOJTHEHNUS pajnoya-
crotHoit abusaimu (PYA) naumentam ¢ I{II u remato-
nemmoapubiM pakoM (TLIP) [77, 78] m kumeunoro
KPOBOTEUEHUS MOC/Ie MOJUMIKTOMUN U3 TOJCTONW KHIII-
xu [72].

B uccaneposannu N. Cocero et al. [79] taxenas
tpomMGonnronennst (< 40 x 10°/1) m MHO > 2,5 cy-
KU (hakTopaMy pUCKa KPOBOTEUEHUS TIOCTe XUPYP-
rUYECKUX BMEINIATebCTB B MOJOCTH pTa. Ele B oHOM
uccaenoBanuu J.B. Medina et al. [80] unTpaomne-
pallMOHHOE KPOBOTEYEHWE TIPW IKCTPAKIUU 3yOOB
y nmanuentos ¢ LI 6b110 acconuupoBano ¢ TpoM6O-
muronenueit (p = 0,026), 0HAKO MAIMEHTHI ¢ KOH-
neHTpamueil Tpoméoruro > 16 x 10°/71 n mokasa-
tesiem MHO < 3 He HyKaannch B MpeBapUTETHHOM
MepenBaHNN KOMIIOHEHTOB KPOBH, a MECTHOTO TEMO-
cTaza ObLIO JOCTATOYHO /IS KYNUPOBAHUS TeMoppa-
FHYECKIX OCJIOKHEHUII.

B uccaemoBanun S.A. McCluskey et al. [81] BbrI-
SIBJIEHBI CEMb HE3aBUCHUMBIX MPEIUKTOPOB MACCUBHBIX
TpaHcdy3uii BO BpeMs BBITIOJTHEHUS TPAHCIIAHTA-
IUU TIeYeHU, CPeN HUX KOHIEHTPAIUs TPOMOOIIUTOB
<70 x 10°/m.

B mpakrtuke o6mieil Xupyprum camoil 4acTtoii orme-
paiueit sSIBJSIeTCST XOJENUCTIKTOMESA. PUCK pasBuTus
JKeuHOKaMeHHON Gosiesun nipu LT BbImie monysisim-
OHHOTO B 2—4 pa3a W yBEeJUYMBAETCS TPU JIE€KOMIIEH-
caruu 1uppo3a [82—84]. B uccaenosanuu L. Perkins
et al. [85] mokazano, uto KoHIIEHTpAIHS TPOMOOIITOB
< 150 x 10°/71 u nokasareab MHO > 1,2 acconuupo-
BaHbI C TOBBIIIEHHBIM PUCKOM PA3BUTHS OCJOKHEHU
[OCJIe XOJICIUCTIKTOMUN, TaKUX KaK aHeMHUs U Koa-
TyJONATHs, a TakyKe HeOOXOIMMOCTBIO TepeTmBaHWi
KOMIIOHEHTOB KPOBHU. JTH K€ OCJOKHEHUs yallle pas-
BUBAJINCH y TAIMEHTOB CO 3HaueHWeM > 8 (aJlioB
B MO/IEJTN OTIEHKH TePMUHAIBHON CTaIuu 3a00JIeBaHIiT
neuenn (model for end-stage liver disease, MELD)
[85]. Anasornynbie JaHHbBIE TIOJYYEHBI B WCCJE0BA-
unn G. Curro et al. [86]: mepmomneparmosHbie TeMOP-
paruvyeckue OCJOKHEHUsI TPH TPOBEIEHUH JIarmapo-
CKOIUYECKOI XOJIEIUCTIKTOMIM 4aile HabJI0IATNCh
y TAIMEHTOB ¢ AeKkoMieHcupoBarubiM LI — kmaccom
C no mkane Yaitnga — Ilblo. /lannbie sSTUX U APyTrux
uccaenosanuii [8§7—90] cBumeresbcTBYIOT O 3HAYM-
MOM BausgHuu crernenu gexommencaiuu {11 Ha puck
Pa3BUTHS TEPUONEPAITMOHHBIX TeMOPParnuecKnx
OCJIOJKHEHUT.

B HemaBHO OMyOJIMKOBAHHOM HappaTHBHOM 0030-
pe, TpoBeJleHHOM paboueit Tpynmnoit MraabsHckoi
acconmanun 1no wusydenuto nedenu (The Italian
Association for the Study of the Liver, AISF)
n VranbssHCKOTO 001ecTBa MO0 BHYTPEHHUM 60JIe3-
usm (The Italian Society of Internal Medicine,

SIMI) [91] y mammentos ¢ IIII msydamach CBSA3b
MEXKIY TSKETOW TPOMOONMTOTIEHUEH W PUCKOM Tie-
PHUTIPOIIEAYPHOTO KPOBOTEUYEHUST TIPU  BBIOJHEHUN
[JIAHOBBIX HMHBA3UBHBIX MPOIEAYP / OMEPATUBHBIX
BMEIIATEJIbCTB, TaKUX Kak OWOIICHS IIeYeHH, Jiara-
pOTleHTe3, WHBA3UBHBIE H/IOCKOMUYECKIE TTPOIE/TY-
pbl, TepMuuecKass abJsiiusi OMyXOJd, XUPYPTHUS Tie-
4yeHn. ABTOPBI 0630pa MPUIILIN K BBIBO/Y, YTO TPYIAHO
OTIPE/IEJIUTD TIeJIEBOE KOJUYECTBO TPOMOOIIUTOB, KOTO-
poe MoKeT ObITb HAJEKHBIM MapKepPOM PHCKa Tepu-
npoite/lypHoro kposoreyenust [91].

Kak onpezeuTs HCTHHHYIO KOHIIEHTPAIHIO TPOM-
6ouutoB B KpoBu y nauuentoB ¢ IIII u rtsskenoi
TPOMOOLMTONEHHE HA AaBTOMATHYECKOM IeMaToJIOTH-
4YeCKOM aHaJjiu3aTtope?

Pexomenoayus. ITlammentam c IIII m Tspremoit
tpoMGonuronenueii (< 50 x 10°/1) mo pesyabraTaMm
MCCJIeIOBAHUS OOTIETO0 aHAMM3a KPOBW Ha aBTOMATH-
YeCKOM TeMaTOJIOTUYECKOM aHATU3ATOPE [IJIsT UCKJIIO-
YEHWS JIOKHOU TPOMOOIINTONEHNN HEOOXOIMMO B3SITh
o6pasel; KpOBH B TPOOUPKY C AHTHKOATYJISTHTOM —
MUTPATOM HATPUS W TOBTOPHO MCCIENOBATH COJEPKa-
HIe TPOMOOIIUTOB HA aBTOMATHYECKOM Te€MaTOJIOTHYe-
CKOM aHaJIN3aTope.

(YA — 3, cusbnas pekomenzaamus, 100 9 coraacue)

B kiuHMYecKoi#l MpaKTHKe IIPU HCHOJb30BAHUU
ABTOMATHUYECKOTO TeMaTOJIOTHYECKOTO —aHATM3aTOpa
Bpay MOJKET CTOJKHYTBbCS C JIOSKHOH TpoMmbouuTorie-
HUeH WM TceBAOTPOMOOIUTOTIEHNEH. ITOT (heHOMEH
BO3HUKaeT in vitro, Korja B TPOOUPKE C KPOBBIO,
CTAaOMIM3NPOBAHHON KAJTMEBBIMHU COJIIMU ATHJICH/INA-
MuHTeTpaykcycHoil kucaorsl (ITA), Gpopmupyorcs
TpoMOoiuTapHbie arperatbl moj jeiictBueM IJ/[TA-
3aBUCUMBIX aHTUTPOMOOIUTAPHBIX aHTHTEN [42, 92].

[lo6aBiieHne B MPOOUPKY C BEHO3HOW KPOBBIO ITH-
Tpata HATpHs MO3BOJIsIET M36eskarh 9TOro (heHoMeHa
U OTpEEJSUTh WCTUHHYIO KOHIEHTPAIUIO TPOMOOITH-
TOB Ha AaBTOMATUYECKOM TeMaTOJIOTHYECKOM aHaJu-
3aTope, TPH JTOM JIPyTue TOKa3aTeqd TeMOTPaMMBbI
He OIIEHUBAIOTCS.

Naydenne (QyHKIIMOHATBHBIX CBOHCTB TPOMOO-
IIUTOB, B YAaCTHOCTH HX CIOCOOHOCTH K arperamuu
nan azare3nu, y manumeHTtos ¢ Il B pyTtunHON XKan-
HUYECKOIl IIpaKkTHUKe IIPOBOJUTL Hellesecoo0pasHo:
pPE3yIbTAaThl HTUX TECTOB MCKAXKAIOTCS BCJIECTBUE
TPpOMOOIUTOIIEHUN U He IO3BOJSIOT TIPOrHO3M-
poOBaTh PHUCK KPOBOTeYeHUH u/uam TPoMOO30B.
Crenyer OTMETUTDH, YTO Ja’ke BbIpa)KeHHas TPOM-
6omuronenus y manueHtoB ¢ L[II MoskeT compoBo-
JKIATbCS M3MEHEHHEeM HMX CBOWCTB B CTOPOHY IO-
BBIIEHUS TPOTPOMOOTHYECKOTO MOTEHIHAIA 34 CYeT
yBeJnueHuss KoHleHTpaimn ¢akropa Bure6panma
n cumkennms ADAMTS13 (A disintegrin-like and
metalloproteinase with thrombospondin-1-like do-
mains, member 13 — [ge3WHTETPUH W METAJLIOIPO-
TenHaza ¢ TPOMOOCIOHIMH-1-110JO6HBIMU JTOMEHAMH,
13-it usen cemeticrsa) [93, 94].
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Kak usMeHsloTcSl KJIMHHYECKHE MCXOJbl y THa-
uuentor ¢ IIII mpu Koppekuuu Ts:Ken0ii TpoMOO-
uuronennu (< 50 x 10°/a) mepea nposexenueM
IUIAaHOBBIX MHBA3WBHBIX NpoUeAyp ,/ ONepaTHBHbIX
BMelIaTeIbCTB?

Ilonosxenue. llpuMeHeHUE arOHUCTOB PeEIENTOPA
tpoM6onostuna (aTIIO-p) (8B PD saperncrpuposan
mpemapar aarpoméonar) y manuentos ¢ LI u Tsoke-
soii tpomboruronenueii (< 50 x 10°/1) mpm moxaro-
TOBKE K ILUIAHOBBIM MHBA3WBHBIM MpOIELypaM / olle-
PATHBHBIM BMENIATETHCTBAM TIPUBOUT K YBEJTUYEHUIO
KOHI[EHTPAIUN TPOMOOIIUTOB, YMEHBIIEHUIO YUCA Tie-
PHIIPOIIEy PHBIX / TIEPUOIIEPAITMOHHBIX KPOBOTEYEHUIT
1 nOoTpeGHOCTH B TEPETMBAHMAX KOHI[EHTPATa TPOM-
OOIUTOB 1O TIOBO/LY ATHX OCJOKHEHUN Mmpu npodue
0€e30I1aCHOCTH, COIIOCTAaBUMOM C ILIaLe0o0.

YAQ — 1, 100 9 coraacue)

Ha mpotsikeHun MHOTUX JIeT KOPPeKIus TpoMGo-
IUTOTIEHNN Tepe/l TPOBEIEHNEM WHBA3WBHBIX MPOIIE-
JIyp / OllepaTHBHBIX BMEIIATENbCTB ObLTa BO3MOYKHON
TOJIBKO MyTeM TEPETNBAHNST KOHI[EHTpATa TPOMOOIIUTOR.

CoBpeMeHHbIe PEKOMEHIAINI MEK/yHAPOIHbIX TIPO-
eccroHaTbHBIX OPTaHU3AINI, OCHOBAHHBIE HA AHAJN3€E
GOJIBIIIOrO YMCJIa KJAMHUYECKUX HCCJIe0OBAaHUN, CBUJIe-
TEJILCTBYIOT 00 OTCYTCTBUM BJIMSTHUSI TIEPETMBAHUS KOH-
1eHrpara TPOMOOIIUTOB Iepell MPOBEJEHUEM HHBA3UB-
HBIX HPOLEAYP / OlEepPaTHBHBIX BMEIIATENbCTB Ha PUCK
TIepUIIPOIIe/lypHOTO KpoBoteuenus [44, 48, 70, 76, 95].
Bounee toro, B uccnenopanun PROC-BleeD nosyuenst
JIAHHbBIE, YTO TPEBEHTUBHAST KOPPEKIUS TPOMOOIUTOIIE-
HuM TpaHcdy3usaAMN KOHIeHTpaTta TpoMOoiuToB (damre
MIPOBO/INJIACH TAIMEHTAM C TSDKEJIONH TPOMOOIMTOIEHM-
eil) MOBBINIAET PUCK MEPUIIPOLELYPHOIO KPOBOTEUECHHUS
y narenToB ¢ LI1 npu BbITOJIHEHNH Pa3/IMYHbIX WHBA-
3MBHBIX TIPOIEAYP MO CPABHEHWIO C TEMU TAIIMEHTaMH,
KoMy Tpancdysus He nposoamaach (6,5 % vs. 2,2 %;
» = 0,024) [76]. B 5TOM 3Ke MCC/IEI0OBAHNN MPEBEHTHB-
HOe TIepeJIMBaHKe TLJIa3Mbl OKa3blBAJIO aHAJIOTMYHbBIN
apdexr: y nanmenros ¢ III puck mepurpoiiesypHoro
kposoredennst nosbimascst (9,7 % vs. 2,1 %; p < 0,001)
[76], ananoruunblie jaHHble TOJY4YeHbI U B JPYTUX pa-
6orax [95—97].

bBesycoBHO, TepenuBaHue KOHIIEHTpaTa TPOMOO-
IIUTOB OCTaeTcs Mepoii cnaceHust y mamueHtoB ¢ [[I1
U TSDKEJOH TPOMOOIMTONEHNeH [T ee KOPPEKIN
B cJy4yae HeoOXOIUMOCTH TPOBEJEHUS IKCTPEHHBIX
MpOIeAYp WU TPHU Pa3BUTHU TEPUOTIEPAITHOHHBIX
KpoBoredennii [43]. HeoOxoquMo npuHuMaTh BO BHU-
MaHue, YTO TePeTUThbie TPOMOOIUTHI UMEIOT KOPOTKHIT
cpok xusan (3—4 ama), xoroperi mpu LIII crano-
BUTCST ellle MeHbIe 3a CYET CEKBECTPAIIUU TepeJin-
TBIX TPOMOOIINTOB YyBEJWYEHHOI ceme3eHkoi [8, 34,
43, 98, 99]. Cama mpoiierypa MOXKET OCJIOMKHITHCS
TSDKEJIbIMU  TTOCTTPAHC(Y3UOHHBIME  PEAKIUSIMHU, Ta-
KUMHU Kak ocrtpoe nopexjenune jerkux [100—103],
neperpyska o6beMoM cocyauctoro pycmaa [100—103],
ajiepruyeckne ¥ aHaduiakTHuecKre TpaHcdys3uoH-
ubie peakiuu [104, 105], ocrpeie remMomMTUYECKUE

tpaHcdysuonnbvie peakiuu [104, 106], centmueckuit
moxk [104, 107, 108].

B Hacrosiiee BpeMsi B KauecTBe aJbT€PHATHUBBI
ot Koppekimn Tsoketoir (< 50 x 10°/71) Tpombo-
IIUTONIEHUN TIePe]l TPOBeJEHNEM IIJIAHOBBIX HMHBA3WB-
HBIX/ XUPYPIUIECKUX BMEIIATENbCTB UCIIOIb3YIOTCS
aTIIO-p. IlepBoHavaygbHO ATH TIpemapartbl OBLIN Pa3-
paGoTaHbI /ISl IEU€HUST TTAIIMEHTOB ¢ UMMYHHOI TPOM-
6oruronenneit [109]. Y mamumeHToB ¢ XPOHUYECKUMU
3a6oseBanusMu edenn aTIlO-p okaspIBalOT 3aMecTH-
TeJbHBIN 3(DPEKT B YCIOBUIX CHUKEHHOU MPOAYKIIUU
TIIO [110].

Cesspizanne Jmranga (TIIO wmr aTIIO-p) ¢ pe-
nenropoM TIIO (c-MPL) Ha MerakapioIure BbI3BIBAET
KOH(OPMAIOHHOE M3MEeHEHHEe pelenTopa ¢ MOCTIenyio-
Ieil akTUBAIell Pa3IMYHBIX CUTHAILHBIX TTyTEH, BKJIO-
vasg JAK2,/STATS (Janus kinase 2 / Signal transducers
and activators of transcription 5, smyc-kunasa 2 /
TpaHcayKTOpbl CHUTHAJA ¥ AKTUBATOPBI TPAHCKPUII-
mn 5), PI3K/AKT (Phosphatidylinositol-3 kinase /
Serine-threonine protein kinase, also known as protein
kinase B, docharnaummrosuton-3 KuHaza ,/ CepHH-
TpeonnHoBas mnporenHknHaza AKT, Ttakke m3BecTHas
kak mporemnkmuasa B), ERK (Extracellular signal-
regulated kinase, kuHasa, pery/mpyeMasi BHEKJIETOUHbBI-
MU CHUTHAIAMHI). DTO TPUBOUT K YBEJMUYEHHIO CKOPOCTH
CO3pEeBaHNs], KOJNYECTBA, padMepa ¥ IJIOUIAHOCTH Mera-
KapUOINTOB; CHIDKEHUIO WX arlonTo3a U B WTOTE, TTOBBI-
nieHHo# npoaykiun tTpom6oruron [109, 111, 112].

B meckoabKUX HEJABHO OMyGJIMKOBAHHBIX PaH[O-
MHU3UPOBAHHBIX ILIAIE60-KOHTPOJUPYEMBIX HCCIIEI0-
pannsix (PKW) usyuanace apdeKTMBHOCTD MpuMeHe-
HISI TIPEIIapaToOB BTOPOTO MOKOJIEHUsT — HeMeNnTH/HBIX
aTllIO-p nmas xkoppekiy TPOMOOIUTOTIEHUN Y TAIn-
ertoB ¢ IIII mpu TOATOTOBKE K TLTAHOBBIM OIEpAIsIM
WHBAa3WBHBIM TPOIeypaM: aJaTpoMbornara, aBaTpoM-
6omara u Jycyrpombomnara [113—119].

Pesynprarer uccnenoanusg ELEVATE [119] mpo-
JeMoHCTpupoBain 3 @eKTUBHOCTh — daTpoMbOIIara
[IpU POBEEHIHN MIAHOBBIX ONepaIiiii / WHBA3UBHbBIX
IPOIIEAYP: A0S TAIMEHTOB, He HYKIABIIUXCS B IIe-
PHUOTIEPAIIIOHHOM TIePEJUBAHUT KOHI[EHTPATa TPOM-
6OIMTOB, COCTaBWJIA 72 % B Tpymme asarpomborara
vs. 19 % B rpynne miane6o (p < 0,001); pasmaunii
B YACTOTE IMEPUOIEPAIMOHHBIX KPOBOTEUEHUIT MeKIY
rpynmnamMu He otMedeHo. OHAKO BO BpeMsl UCCJEIO-
BaHUS 3aPErHCTPUPOBAHBI CEPbe3HbIe HeXKeaTebHble
SIBJICHUS: B TPYTIIIE 3ATPpOMOONAra y mecTH MalieHTOB
pasBuiicss TpoMGO3 BOPOTHOI BeHbl (B TpyIIIIe ILIale-
60 — y OAHOTO), 4TO NPUBEIO K JOCPOYHOMY Mpe-
KpAIeHNIO MCCJAEOBAHUS. IJTO IMOCIYKUIO OCHOBA-
HUEM [I7IT OTKa3a OT PETUCTPAINU W MCIOJb30BAHUS
afTpoMbonara st KOPPEKIH TKeJI0i TpoMOOIUuTO-
nennn y naruentos ¢ LIIT [119].

A dextuBHOCTL aBaTpoMboriara s KOPPEKINN
TPOMOOIUTONICHUH Y TIAIIMEHTOB € XPOHWYECKUMH 3a-
6o/leBaHUAMU TeYeHU Tiepe]] IJIAHOBBIMU HBA3UB-
HBIMH TIPOIelypaMi M3ydajach B PpaMKax MexXy-
HapoaHOHl MHOTOIeHTpoBOH mporpamMbl  ADAPT,
KOTOpast OObeMHNIA IIeHTHUHbIe 1o ausaiiny PKU
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TpeTbeit ¢daspl kamHMYeckuX wucnbitanmii: ADAPT-1
u ADAPT-2 [113, 114]. B3spocibie maiueHTbl ¢ Xpo-
Hudecknmu 3a6oneBanusvu nedenn (MELD < 24) u 14-
JKeJIo TPOMOOTIUTOTIEHNEH OblIN CTPATH(UITNTPOBAHDBI
HA JIBe TPYIIIbI: B IEPBYIO ObLIN BKJIIOYEHBI MAIUEHTDI
¢ KoHueHTpanueil tpombonuros < 40 x 10°/1, Bo BrO-
PYI0O — C KOHIleHTpalueil TpoMOOIINTOB B JNAIA30HE
or 40 mo 50 x 10°/x. [loza aBaTpoMGomara COCTaBHU-
aa 60 u 40 Mr B JeHb JJIST MEPBOIl M BTOPOI TPyTII
COOTBETCTBEHHO, JIJINTENbHOCTD JIeYeHUs — S JIHEN.
3alaHNpPOBaHHbIE NHBA3WBHbIE, XUPYPrUYecKre BMe-
IATEIbCTBA BBITIOJHSINCH Yepe3 5—8 JIHell OT Mocie/l-
Hero IpueMa Iperapara min miamne6o.

Ananmm3 o0beIMHEHHBIX JaHHBIX [BYX HCCJEI0BA-
Huit ADAPT mnokasam, 4To KOHIEHTpamus TPoMOO-
IUTOB B [IeHb IPOIEAYPHI cocTaBisia > 50 x 109/
y GOJIbIINHCTBA MNAIMEHTOB, MOJYYaBIIMX aBaTPOM-
G6omar — 77,6 % mo cpasHenuto ¢ 15,8 % wus rpym-
bl mnane6o (p < 0,0001) [114]. MakcumanbHas
KOHIIEHTPAIUS TPOMOOIUTOB JOCTUTANACh K 5—8-MY
JIHIO 110 OKOHYAHUIO IpHeMa aBaTpoMmboliara u BO3-
Bpalaiach K MCXOJHBIM 3HAUEHUSIM B TeUYeHUE Mecs-
1a. Asarpom6onar ObLT 3HAUNTETBHO 3pQeKTHBHEE
mrane6o 1O CHIDKEHNIO MOTPeGHOCTU B TpaHCQY3MAX
KOHIleHTpaTa TpoMbouuToB — 75,8 % vs. 31,7 % mna-
muentoB (p < 0,0001) [114].

[IpoBeneHHbIil aHaMN3 B MOATPYIIIAX [TO3BOJIILII
YCTaHOBUTH, YTO aBaTpoMOOIar ObLI OAWHAKOBO 3(]-
(bekTHBEH TIPU MHBA3UBHBIX TPOIEAypaxX / OlepaTB-
HBIX BMEIIATENbCTBAX KaK HU3KOTO, TaK W BBICOKOTO
pHCKa reMopparnyecKux OcJoXKHeHuil. B mporpamme
ADAPT ornenuBajica pucK KPOBOTEUEHWI TMPU TPOBE-
JIEHUH CJIEAYIONNX IIPOIEAYP: JanapoIileHTe3; TOPAKO-
nenres; szodaroracrpogyonenockonus (IT/IC) ¢ 6u-
orcueil, JjurnpoBanueM,/ ckieposupoBanueM BPBII;
KOJIOHOCKOTIUSI ¢ OUOTICHEH, TOJUIIKTOMUElH; OPOH-
XOCKomnusi ¢ 6uorcueil; GUOICUST MeYeHU, TTOYKU; JIe-
yenne '[P (abaamumonnas Tepamms stanojoM, PUA,
XUMHOOMOOMN3AINA); COCYIUCThIE poleypbl  (Ka-
TeTepu3alus, TPAHCHIOTYJSPHOE BHYTPUIIEYEHOUHOE
HOPTOCHCTEMHOE  IIYHTHPOBAHME); BMEIIATeIbCTBa
Ha YKeTYeBBIBOJSIINX MYTSIX; YCTAHOBKA He(POCTOMU-
4ecKoil TPyOKHU; JIaapOCKOIMIYECKIIe BMENIaTeIbCTBa;
cToMarojiorndeckue mporenaypsr [113, 114].

Ha »sddexrtnBHocTh aBaTpoMbomnara He BIHSIN
MOJI, BO3PACT, HTHUYECKAS MPUHAIJIEKHOCTD TTAllieH-
Ta, aTuoJorus 3abosieBaHus u crenenp Tskectu 111
mo mkane Yaitoma — Ilsro wm MELD [113, 114].
[Tpocusp 6esonacHocT ObLI aHATIOTHYEH TLIAIE6O:
001 4acTOTa Cepbe3HBIX HEXKeJATEeJNbHBIX SBIEHUI
BO BpeMs JiedeHUsI cocTaBuiaa 7,3 % B TPYIIIe IOJY-

yaBmmx aatpoMbornar u 9 % — B Tpymme miamne6o
(p > 0,05) [114].
ddbdextnBHOCTE  aBaTpoMOomiara y — THallleH-

TOB C XpOHMYeCKUMHU 3abosieBanussMu rnedern,/ TITT
IpU TOATOTOBKE K IIAHOBBIM WHBA3UBHBIM,/ XUPYP-
rudecknM BMentarenbctsaM (IT/C ¢ Guoncueil, nu-
rupoBanreM BPBII; kosonockonus c¢ Ouoricueit, 1mo-
JINTIDKTOMUEN; OUOTICUSI TIeUeHH; PEKTOPOMAaHOCKOTIINST;
MJTACTHKA MaXOBOU/ TIYTIOUHOW IPBIKH; JIATTAPOIIEHTES;

PUYA npu I'lIP; xaTterepusaiiuss cocyzoB; lepBUKaJIb-
Hasg AIUIypalbHAas WHDEKINS; BbBICKAGJUBAaHUE HH-
JIOMeTpusi; MHKpoAMcKakroMusa L—L.; cromarosno-
TMYECKUe TPOIEAYPBI) OlEeHeHa B HAOMIOAATETBHOM
KOTOPTHOM Hccjie/joBaHun uyeTBepToit asnr [1135].
B ycioBusAX peanbHON KIMHWMYECKON TPAKTUKHU IIPHU-
eM aBaTpoMObonara 1o cxeme, OIUCAHHOH B IIporpaMme
ADAPT, xoporro nepeHoCcuJIcs, TPUBOINJ K yBeJsiie-
HUIO KOHIIEHTPAIIMU TPOMOOIINTOB KO [THIO IPOBEEHNUST
mporeaypst B cpeaneM Ha 41,1 x 10°/71 u xapakrepu-
30BaJICsl BBICOKON josieii marmentos (98 %), He HysK-
JTABITIXCS B TIEPETMBAHIN KOHIIEHTPATa TPOMOOIINTOB
nocje mpueMa IepBoil J03bl U B TeyeHHe 7 JHEH I10-
cJie TPOIEAYPBI; TPOMGOIMOOTIUIECKIE OCTOKHEHUS
WJIN JIeTaJbHble UCXO/Ibl He 3apeructpupoBansl [115].

[lamuble,  moaTBepkiaonue 9P PEeKTUBHOCTD
n 6e3omacHoCTh Jycyrpombornara (mpemnapar He 3ape-
rucrpuposan B PM®) y maumentos ¢ 11 u tsorenoii
TPOMOOLUTOIIEHUEH TP UX IOATOTOBKE K IJIAHOBBIM
MHBA3WBHBIM TIPOIEAypaM / XUPYPrUUECKUM BMeIa-
TesberBaM (PO UIIb MPOLEAYP CXOJEH € IPOrPaMMoil
ADAPT) IIOJIyYEHBl B XOJ€ JBYX MEXX/yHapOHBIX
MHOTO1IeHTPOBBIX PKU Tperbeil dasbl kiamHuueckux
ncenertannii: L-PLUS 1 n L-PLUS 2 [116, 117].
B aTux ucciaeoBaHUAX B3POCJble MAIMEHTHI ¢ XPOHU-
YecKUMM 3a00JIEBAHUSMI TIE€YEHN W TSIKETONH TPoMGo-
muronenueii (< 50 x 109/1) GbLIM paHIOMU3UPOBAHDI
JUIST TTpreMa JiycyTpoMbonara 3 M Win maarne60 OfuH
pa3 B JieHb B TeueHue 4—7 [Heil; NHBa3UBHbIE IIpoOlie-
Iypbl / OTEepaTuBHBbIE BMEIIATENbCTBA BBITOTHSINCH
yepe3 2—5 [Hell IIocjie OKOHYAHUS Kypca JieUueHHS.
Emte B ogrom mysbruiientpoBom PKU 2b daser kian-
HUYECKUX HCIBbITAaHUH olleHeHa 3(pPeKTUBHOCTD JyCy-
TpoMborara B KauecTBe MpOPUIAKTUKHA KPOBOTEUEHUT
IIPH HO/JTOTOBKE IAIMEHTOB ¢ XPOHNYECKUM 3a00J1eBa-
nuem rnedenn, I[P u konienrtpaiueii TpoMGOIMTOB
< 50 x 10°/71 x upeckoxuoit PUA [120].

ITH TPHU HCCJIeTOBaHUS OODbEIMHEHBI B CHCTEMa-
THyeckoM o63ope u Meraanamuse M.E. Orme et al.
[121]. Y mnammeHTOB, TOJYYaBIINX JyCyTpoMOOTar,
3HAYNTEJBHO Yallle 10 CPAaBHEHHUIO ¢ Iviane6o HalbJIio-
JIJICS OTBET Ha JiedeHne: OTHOCHTe bHbIN puck (OP)
JOCTYKEHUST KOHIIEHTPAIMK TPOMOOIITOB B [IEHb IIPO-
eaypsl = 50 x 10°/71 u yBeJqwdeHUsT KOHI[CHTPAIUT
tpomGoruToB > 20 x 10°//1 mo cpaBHEHHIO ¢ HCXO[I-
HBIM YPOBHEM B JI060€ BpeMs B XO/Ie MCCJEOBAHUS
cocraBun 6,39 (95%-HbIil JOBEPUTENBHBIN HHTEPBAT
(95% [11): 3,69—11,07; p <0,0001). [losist marmeHToB,
KOTODPBIM He Tpe6OBAIOCH IepesnBaHIie KOHIIEHTPATa
TPOMOOIIUTOB U HKCTPEHHOW Teparmuu KPOBOTEYEHUS
B TedyeHHe KaKk MUHUMYM 7 [Heil Iocje Npoleayphbl,
ObLa 6OJIBbITEll B TPYTITE TTAIMEHTOB, MOJYYaBIIAX JIy-
cytpomboriar, 1o cpasHennio ¢ miaie6o (OP — 3,42;
95% JIN: 1,86—6,26; p = 0,0001). Puck 060r0 Kpo-
BOTeueHUsI ObLJI 3HAYUTENBHO HUKE NPHU IIPUMEHEHUN
aycyrpombomnara o cpasuennio ¢ maane6o (OP —
0,55; 95% /I1: 0,32—0,95; p = 0,03); wacrora TpoM-
6030B OblJa OJJMHAKOBOI MPU TTPUMEHEHUHU JIyCYTPOM-
6omnara u mwrare6o (OP — 0,79; 95% AU: 0,19—3,24;
p=0,74) [121].
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O6beanaennast oneHka 3pQEeKTUBHOCTH TTPUMeHe-
HUS BeeX Tpex BoieynoMsHyTbix aTIIO-p (anrpom-
Gomar, asarpoMOoInar 1 JycyTpoMOomnar) IpoBeieHa
B cucreMaTuueckoM 0630pe u MetaaHaiause P.D. Rose
[122]. B sty pabory BrJioueHo mectb PKU ¢ yuac-
tuem 1229 nanuenton ¢ I u TsKenoit TpoM6OIIUTO-
HeHneil, KOTOPBHIM BBINOJTHSJINCH TTAHOBbIE HHBA3WB-
HbIE TPOIEAYPHI / XUPYyPTUUECKUE BMEIIATEIbCTBA.
[Ipumenenne aTIIO-p xapakTepu3oBaJoOCh CTa-
TUCTUYECKH 3HAYUMBIM YBeJIWYEHWEM KOHI[EHTpa-
UU TPOMOOIMTOB: B3BEIIEHHAs PA3HOCTb CPEIHUX
3HAYEHU KOHIEHTPAINN TPOMOOIUTOB MEXIY WC-
XO/HBIM YPOBHEM U MaKCUMAJbHBIM 3HAYEHHEM
[0 Tponeaypsl coctasuaa 35,6 x 10°/m1 (95% JIU:
28,6—42,7) u Obli1a CTaTUCTHYECKM 3HAUMMO BbIIIE
B rpynme aTIIO-p (p < 0,01); co cHUKeHHEM Be-
POSITHOCTU TIEPEMBAHUSI KOHI[EHTPATa TPOMOOIUTOB
B HEPUIPOIEAyPHBI mepron Ha 88 %: OTHOIIeHWe
mancoB (OII) cocrasuio 0,12 (95% AW: 0,08—0,17;
p < 0,001). IIpodumb Gesomacuocts aTIIO-p He oTJIH-
Yascst OT IIane6o IO YNCTY HeXKeJaTeJbHBIX SIBJIEHMH
(our — 0,87; 95% AU: 0,47—1,62; p = 0,66), B ToM
qucye TPOMOOTHYECKUX OcToKHeHuit [122]. dto sBis-
eTcsl 3HAYMMBIM (PAKTOM ISl KJIMHWYECKOW MPAKTUKH,
VUUTBIBAS JIBYKPATHOE TOBBINIEHIE PHCKA BEHO3HOI
TPOMGOAIMOOINT Y TOCHUTAIN3NPOBAHHDBIX TAIMEHTOB
C XPOHMYECKNMH 3a60JIEBAHISIMY TI€YeHH 10 CPABHEHUIO
¢ margenTaMn 6e3 3aboseBanmii meyenn [ 123].

[Mentumubiii aTIIO-p BTOporo nokosieHuss — poMu-
MJIOCTUM — 3aperucTpupoBad B PMD Toabko 1 Jre-
YeHUsT UMMYHHOI TpoM6onuTonenuu. Omy6JnKoBaHO
HECKOJIBKO HEOOJBITNX OJHOIEHTPOBBIX HECPABHU-
TEJIbHBIX UCCJIEIOBAHNUIT, B KOTOPBIX JIAHHBIII ITperapar
MPUMEHSJICS 1T KOPPEKIMU TPOMOOIIUTOIIEHIH Y Tia-
I[HEHTOB C XPOHUYECKUME 3a60JIeBAHUSIMU TeYeHr,/
HII. IIpuMeHeHne poMHUIIIOCTHMA TMOJIKOKHO B CPE/I-
Heil fo3e 2—2,5 Mr/kr 1 pas B HeAEI0 MPUBOINIO
K YBEJIMYEHWIO KOHIEHTPAUKU TPoMGOIHUTOB (JepTa
or 39 x 10°/1 o 117 x 10°/1) B cpeanem Ha 12—18-ii
JIeHb TI0CJIe BBEJIEHUS MEPBOI 03Bl M XapaKTepPU30Ba-
JIOCH BBICOKOI1 JIOJIEll TMAIMIeHTOB, He HY KIABIIHXCS
B TIepeJTMBaHWM KOHIIEHTpaTa TpoMmOoiuToB. B xome
UCCJIe/IOBAHUII 3HAYMMBIX TPOMOOIMOOINYECKUX OC-
JIO;KHEHHNI He otMedeHo [124—126].

Heo6xomuMbl  1OMOJHUTENbHBIE — UCCJIEOBAHUS
st orienku addexra aTlIO-p mpw oOMMPHBIX Xu-
pyprudecknx BMematenbcrax (oneparuun B 06Ja-
CTH TOJIOBBI W IIIEH, OTKPBITBIE OTE€PAIN Ha OpraHax
IPY/IHON KJIETKH, JIATTADOTOMUSI, Pe3eKInn/ yanenne,/
TPAHCIJIAHTAIMS OPTaHOB ), OIIEHKU BJMSHUS HA YUCIIO
KJINHUYECKUX 3HAYUMBIX KPOBOTEUEHWI, JJISI OIEHKH
noKasareseil TOCIUTAIbHOW ¥ JOJTOCPOYHON CMepT-
HOCTHU, TPOJOJIKUTETBHOCTH TPeObIBAHUS B GOJIbHIIE
U TI0Ka3aTesell KauecTBa JKU3HU.

Kakag xoHueHTpaiusi TPOMOOIUTOB y NALHEHTOB
¢ III neoGxoauMa AJs CHUKEHHUSI PHCKA reMoppa-
TMYECKUX OCJOKHEHHIl MPH BBIMOJHEHUH TJIAHOBBIX
MHBa3WBHBIX TNpoOUeAYp ,/ XHPYPrHYECKHX BMella-
TEJbCTB?

Pexomendavus. TIpu BBITIOHEHUH TLIAHOBBIX WH-
BA3UBHBIX MPOIEAYD / XUPYPIUUECKIX BMEIIATENbCTB
y mamuenTtoB ¢ [[II pexomenmyeMble 3HAUE€HUST KOH-
LEHTPAIUN TPOMOOIIUTOB 3ABUCST OT BEJIUMYUHBI PUCKA
n xapakrepa npoueayps! (tabr. 3 u 4).

(Y — 3, ycaosnas pekomenganus, 100 9% coriacue).

Tsxenas tpom6oruTonenust y naimenTos ¢ 111 ciry-
JKUT OJHUM 13 (haKTOPOB PUCKA TEMOPPATHYECKIX OC-
JIOSKHEHUH TIPU BBIIOJHEHUN WHBA3UBHBIX MPOLEAYD /
OTIEPAaTUBHBIX BMeIIaresabcTB, a Jjederne aTllO-p ac-
COIIMUPOBAHO C YBEJNYEHNEM KOHIIEHTPAIIMH TPOM-
6GOINUTOB, yMEHBIIEHUEM YNCJIa IEePUIPOIETYPHBIX
KPOBOTeUEHNI M MOTPEGHOCTH B TEPENNBAHUSIX KOH-
IeHTpara TPOMOOIMTOB IO MOBO/LY TTEPHUITPOIETYPHBIX
reMopparndeckux  ocaokHeHnit.  CoOTBETCTBEHHO,
BCTAeT BOIMPOC O HEOOXOAUMOCTH KOPPEKIHH TSKe-
JIOH  TPOMOOIIUTONIEHUN /ST JTOCTYKEHUsST HeOOXOIH-
MOW KOHI[EHTpAI[MK TPOMOOIUTOB TIepes TIaHOBbI-
ME MHBa3MBHBIMU HPOLEAypaMu / XUPYPrayecKuMu
BMeIaTebCTBAMI. IJTOT BOTIPOC JOJ KEH PEIIaThCs
HAa WHAMBUIYAJIbHON OCHOBE C yY4€TOM OCOGEHHOCTEN
naienTa U BceX (haKTOPOB, OKA3bIBAIONINX BJIMSTHITE
Ha TeMOPPArnvecKuii prCK BMeIaTebCTBa.

B pekoMeHpatmsIx AMepHKaHCKON TaCTPOSHTEPOIOTH-
yeckoit accorarmu (The American Gastroenterological
Association, AGA) [102] m AMepuKaHCKOI KO-
nernn  racrposureposnoroB  (The American College
of Gastroenterology, ACG) [127], OGmepoccuiickoit
oO1ecTBeHHO opranusain  «@Dejiepais  aHecTe3no-
goroB u peannMaronoros» (MAP), HammonambHoil
acCOIMAINN CTIEIHATICTOB MO TPoMOO3aM, KJINHHYE-
ckoii remocTasuonorun u remopeosorun (HATT) [43]
namenTtaM ¢ LI u/uim medeHOYHOH HegoCTaTOYHO-
CTBIO PEKOMEH/YETCST KOPPEKIUS TPOMOOIUTOIIEHUN
N1t poUJIAKTUKE  TIEPUIIPOIEyPHBIX KPOBOTEUe-
HHUH, ecau KOHIeHTpalus TpoMborutoB < 50 x 109/
U IJIAHUPYeTCs ollepaTBHOe,/ MHBAa3UBHOE BMellla-
TETBCTBO C BBICOKUM PHCKOM KPOBOTEUCHNS.

[Tpodnraktudeckoe TmepeJnBaHNe KOHIIEHTpATa
tpoMbGonuToB manuerTam ¢ I[IT Mosker paccMmarpn-
BaTbCST TOJIBKO B T€X CHUTYAIUSAX, KOTJA OTCYTCTBYIOT
JIPyTHE CIOCOObI KOPPEKIMHI TSLKEJI0H TPOMOOIUTOIe-
aun (< 50 x 10°/1) a1 npoUIaKTHKU II€PUITPOLE-
JIyPHOTO KPOBOTEYEHUs IIPU BMEIIATENbCTBAX C BBICO-
KUM PUCKOM TeMopparmdeckux ocioxxHenuit [102, 128].

B pa6ore R. Rai et al. [129] mammenram ¢ IIIT
P TMOJATOTOBKE K TLIAHOBBIM BMENIATEIbCTBAM pe-
KOMEHJIYETCSI ~ MCCJE0BATh  KOHIEHTPAIMIO  TPOM-
OGOIMTOB W TPOBOANUTH KOPPEKINIO MOCPEICTBOM
TpaHchy3uil KOHI[eHTpaTta TPOMOOIINTOB Helocpe.-
CTBEHHO B HavaJjie OTEpAINi B CAEAYIOMNX CJIydasX:
[P BMEIIATETbCTBAX C YMEPEHHBIM PHUCKOM KPOBOTE-
4yeHUil ¥ KoHIeHTpanueil TpomborTo < 50 x 10°/7
M TIPU BMEMIATEIbCTBAX C BBICOKUM PHCKOM KPOBOTE-
YyeHuil ¥ KoHIeHTpanueil TpomMborros < 100 x 109/

B mwiaHOBBIX CHTyalusaX NPH IOJATOTOBKE Mallu-
€HTOB K WHBA3MBHBIM,/ XUPYPIrUYeCKUM BMeIIaTe b
CTBaM C BBICOKUM PHCKOM KposoTeuenusa (> 1,5 %)
MIPEBEHTUBHOE BBeJIEHNE KOHIEHTpaTa TPOMOOINTOR
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11 Koppekuun Tsokenoin (< 50 x 10°/1) TpoM6ory-
TOIIEHWHN TiesiecooOpasHee 3aMeHnuTDb mpueMoM aTIl1O-p
BTOPOro mokoseHusi (aBaTpoMbonar B KJINHUYECKON
npaktuke P@), KOTOpblE WMEIOT MPEUMYTIECTBa
nepesl Ha3HAUYeHNEM KOHIIEHTpata TPOMOOIUTOB, IIO-
CKOJIbKY HPUMEHSIIOTCS TI€POPAIbHO, HE TPeGYIOT Ha-
XOJKJIEHUsT TIAl[MeHTa B MEAUIMHCKOM YUpEeXKIeHNN;
Ha 6oJjiee JUINTEJNbHDIH MEePUo, 4eM TpaHcdysnu KOoH-
I[eHTpaTta TPOMOOIUTOB, MOBBINIAIOT KOHIEHTPAIINIO
TPOMOOIIUTOB B KPOBU MallUEHTA; 00JAAI0T XOPOIIUM
npodusieM GezomacHocTi (KOJMYECTBO HEKeJIaTe b
HBIX SABJEHHH COMOCTaBUMO ¢ muiane6o) u He Compsi-
JKEHBI C YBEJINYEHNEM YHCJa TPOMOOTHUECKIX OCJIOMXK-
mennii [113, 114, 130].

Ha ocHoBanum ananmsa JUTEpaTypbl U COOCTBEH-
HOTO OIIbITa 9KCHEPTHI pa3paboTain TabJauilbl, B KOTO-
PBIX B COOTBETCTBHHM CO CTPATU(DUIITPOBAHHBIM PUCKOM
(HU3KMI, BBICOKMII) TeMOPPArMYeCKUX OCI0KHEHHI
IJIAHOBBIX MHBA3WBHBIX MPOIEAYD / XUPYPrUYECKUX

BMermaTesbcTB y manuentoB ¢ Il ompenmenen pe-
KOMEH/IyeMbIii TOpPOTOBBIIl  YPOBEHD TPOMOOITUTOB
JUIS KasK10ro BMenaTeaberBa (tabmi. 3, 4).

3akjoueHue

[TosioskeHnsg M peKOMeHJAIMHN B IaHHOM JIOKYMEH-
Te cPOPMYTUPOBAHBI HKCHEPTAMU B OOJIACTH BEJCHUS
nanuenTos ¢ IIT 1 ero ocHOBHBIMU OCJIOKHEHUSAMU
B KJIMHUYECKOH MpaKTHKe. IKCIEPThI XOPOIIO OpUEH-
TUPOBAHBI B HAYYHBIX MCCJICOBAHUAX HA TE€MY TPOM-
OOIUTOTIEHNN U €€ POJIN B PA3BUTUU TEMOPPArnIeCKIX
ocaokuennii I[II, KoMmImereHTHBI B OIlEHKE [AUarHo-
CTUYECKUX U JIeYeOHBIX Mep MO KOPPEKINH TPOMOO-
LUTONIeHNU. DBbiHeceHHble MOJOXKEHHUsS 0706peHbl
TJIaBHBIM TacTpoaHTeposiorom M3 PD, mpesnseHTOM
Poccuiickoro o61ecTBa 110 U3y4eHUIo TleYeHn U MOTYT
OBITb PEKOMEHIOBAHBI JIJIT TMUPOKOTO TPUMEHEHUS
IPAKTUKYIOIUMH BpayaMHu.
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Tab6.auua 3. PexoMenyeMasi MUHUMAJIbHAS TIOPOTOBAsT KOHIIEHTPAIHsT TPOMOOIIMTOB TIPU TIPOBEEHIN
TJTAHOBBIX XUPYPIrUICCKUX BMeEIIaTeJIbCTB Yy mnanueHToB C OUPPO3OM IMEYEHU B 3aBUCUMOCTH OT PUCKa
KPOBOTEUEHUIT

IIpumeps! onepanmit MunumanbHast
A}laT(ﬁ)MI/I‘[e(ZKaSI MOpOroBast
o0acTh KOHIIEHTPAIHUSI
% o,
Bbicokuii puck kposoredenuss (> 1,5 %) TPOMOOINTOB,
x109/ 1

Huskuii puck xposoreuenus (< 1,5 %)

o [Ipocrast akcrpakims 3y6a u Apyriue Majibie
YemocTHO- CTOMATOJIOTHYECKIE XUPYPIHYECKIIe > 50
JnieBast 06JacTb | BMelIaTeabCTBa
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Ta6./1uua 4. PeKOMeHﬂyeMaH MHUHHUMaJIbHaA IIOPOroBad KOHIEHTPaluA TpOMéOL[I/ITOB IIpy 1MMpoBeAEHN N
IIJIAaHOBBIX MHBA3UBHDBIX IIPOLEAYP Y ITAllUEHTOB C IUPPO3OM II€YEHU B 3aBUCUMOCTH OT pPHUCKa KpOBOTequI/Iﬁ

IIpumepsl NHBa3UBHBIX MPOLELYDP MunumajbpHast
MOpOroBasi
IIpouexnypa KOHI[EHTPAIUS
Bbicokuii puck kposoreyenusi (> 1,5 %) TPOMGOLUTOB,
x10° /1
e HeiipoakcuasnbHbie MeT(OJIbI
anasre3un,/ anecresnn (Karerepusariis
gggcﬁ(;fff;?/ AMUIYPATBLHOTO TTPOCTPAHCTBA, > 100
o pernoHapHasi anuypajbHas UK
CIIMHAJIBHAS AHECTE3US U JAPYTHE)
o Bryrpu6piomutnaas urosibHas 6uoricust © BHYTpHUTIasHble TIPOeLypbl/
COJIUHBIX OpraHoB (BKJIOYAst eveHb) /  MHDEKINH
HOBOOOPA30BAHMIT e BuyTpucycraBHble UHbEKIINN
M KOHTPOJIEM o [[yHKIIMOHHAS JEKOMIIPECCHUs
UpecKosKHasT MO/ YIbTPA3BYKOBBI
Cgcy[[I/ICTaH / o Jlammapockomnmyeckasi GUOTCHUST MEKIIO3BOHOYHBIX /INCKOB > 80
e Brioricust mpecTaTebHOM JKee3bl o /[pernpoBanne abCIeccoB
I0/] YJIbTPA3BYKOBBIM KOHTPOJIEM PA3IMYHON JIOKATU3AITN
e BruyTpurpyanasi GUOICHSI OPTaHOB o PamovacrorHas karerepHast/
YPECKOJKHAST abIarst
o TpaHCchIOTyIApHOE BHYTPUIIEYEHOUHOE o UpecneyeHoUHast apTepraibHast
MOPTOCUCTEMHOE IITYHTHPOBAHUE XUMUOIMOOTMNBAITNS T
gggczgﬁﬁ?/ o Aurumorpacdns/KopoHapHast PAIN03IMOOTA3ATINST > 50
Y auruorpadus/Benorpadust
C BMETIATEeJTbCTBOM
® DH/IOCKOIIITYECKOe yaJeHre TToIunoB e TepameBriuuecKas
13 KUIIKK, KEHCKUX IOJIOBBIX OPTaHOB  OGPOHXOCKOIUSI
(> 2 nosnmmnos, pasmep > 1 cm) ® JH/IOCKOIIUECKOe paclIipeHne
® DH/IOCKOMITYECKas PETPOTPaHAL CTPUKTYPBI WJIN PE3EKIINI
XOJIAHTHOIIaHKpeaTorpadust CIM3UCTON 060JI0UKU
H, g 2 >
IHAOCKOMHIECKAS ¢ TATMJIOC(ITHKTEPOTOMIEH e UpeckoskHAsA 9HOCKOTIMIECKAST = 80
® DH/[OCKOIIIYECKOE YIbTPA3BYKOBOE YCTAHOBKA racTPOCTOMBI
uccaej0BaHle ¢ TOHKOUTOJIbHOI e [[cToracTpocTOMus
acruparyeit ® JH/IOCKOIIYECKAsT
e baonHas sHTEpOCKOMNA CKJIEPOTEPATIHS
Huskwnii puck kposotevyenus (< 1,5 %)
[ ]
» iouGa Rzt nyHKus AeH15 BOIOL) AamCriin
° %)
€CKOKHAS & B nevenu (¢ Omorncueil mevenn
dp / Rosootmasosamh o (c 6 )
°
Cocyaucrasi o YCTaHOBKA, /Y IATCHHE TEHTPAIBHOTO [lnarHoctuveckasi KopoHapHasi
xaterepa aHrrorpadus 1 KaTeTepH3aIis
MIPaBBIX OTETIOB CEPIIa
e /lmarnoctunueckag II'/1C o KarcymbHast 9HIOCKOTIHS > 50
U CTaH/IAapTHOE JTUTHPOBAHIE ® DH/IOCKOTINYECKAsT PETPOTPATHAS
BApMKO3HO PACIINPEHHBIX BEH XOJIAHTHOTIaH-KpeaTorpadist
MUIIEBO/A, JKeJTy/IKa 6e3 TTanM/I0CUHKTEPOTOMUT
OHAOCKOMIIeCKas |, Kounonockonus (¢ Guoricueii ciu3ucToil e YHAOCKOMIMIECKOE YIbTPA3BYKO-
000JI04KN U / W yiaimenneM | Toamma — Boe Mcc/ie0BaHue
<1 cM B auamerpe) e TpancazodareanbHas 9XOKap/n-
® DHTEPOCKOTIUS orpacus
o Jlanaporienres e 3aMeHa JIPEHASKHOTO KaTeTepa
UpeckoxxHasi/ e TopakorienTes e KaTterepusanmss MOYeTOYHUKA
Cocynucras o /[peHnpoBanue MmjieBpaiIbHOi, e YcTaHOBKa KaBa-(PUIbTpa
OPIOIIHON TTOJIOCTH e /lmarnocTuveckasi BeHorpadus
e MecTHast aHeCTe3ust e CaHanusi poTOBOil MOJOCTH =30
(;reuenue Kapueca, yjanieHue
CromaToiornuecKast Hajera, rIyOOKast OYNCTKA 3Y-
60B ¥ JpyTue TeparneBTHYeCKIe
HPOLIELYPbI)
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Introduction. As a result of portal hypertension (sequestration of platelets in an enlarged spleen) and liver failure
(decreased production of thrombopoietin in the liver) in liver cirrhosis, thrombocytopenia develops, which is as-
sociated with the risk of periprocedural/perioperative bleeding complications. There are still unresolved questions
regarding risk stratification of bleeding complications, the prognostic role of thrombocytopenia, as well as the need
for treatment of thrombocytopenia and its methods.

Materials and methods. The Russian Scientific Liver Society selected a panel of experts in the field of therapeutic
and surgical hepatology, hematology, transfusion medicine to make reasoned statements and recommendations
on the issue of treatment of thrombocytopenia before elective surgery / invasive procedures in patients with liver
cirrhosis.

Results. Relevant clinical issues were determined based on the PICO principle (patient or population, intervention,
comparison, outcome). The Delphi panel made five questions and gave reasoned answers, framed as ‘clinical prac-
tice recommendations and statements’ with evidence-based comments. The questions and statements were based
on the results of search and critical analysis of medical literature using keywords in English- and Russian-language
databases. The formulated questions could be combined into four categories: bleeding risk stratification, the prog-
nostic value of thrombocytopenia, the necessity and methods of thrombocytopenia drug correction, and bleeding
risk reduction.

Conclusions. The results of experts' work are directly related to high-quality management of patients with liver cir-
rhosis and thrombocytopenia, who have scheduled invasive procedures/surgery. Thus, this recommendations and
statements can be used in clinical practice.

Keywords: PICO, thrombocytopenia, hemostasis, bleeding complications, thrombosis, thrombocytopenia correc-
tion, thrombopoietin receptor agonists, TPO-RAs, eltrombopag, lusutrombopag, avatrombopag, romiplostim
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BeepeHue. B pesynsrate noptasbHON rMnepTeH3nn (CekBecTpaums TPOMOOLUUTOB B YBEJIMYEHHOW CENe3eHKe)
1 NEeYEeHOYHOM HEeJOCTATOYHOCTU (CHUXEHNE CUHTE3a TPOMOOMO3TNHA B MEYEHW) NPU LMPPO3e NeYeHn pa3BurBa-
eTCs TPOMOOUUTOMNEHWS, KOTOPasi acCoLMMpOBaHa C PUCKOM MepUnpoLEeaypHbIX/MepruonepaumoHHbIX remoppa-
rMYECKNX OCJIOKHEHNN. Ha CerogHAWHMN AeHb OCTaTCA BOMPOCHI N0 cTpaTtudukaumm pucka remopparmyeckmx
OCJIOXXHEHWIA, POSIN NMPOrHOCTUYECKOr0 3HAYEeHUS TPOMOOLIMTONEHNN, @ Takke HEOOXOAUMOCTU U MeToaaM Meam-
KaMEHTO3HOW KOPPEKLIMN TPOMOOLIUTONEHUM.

Matepuanbl 1 meTogbl. Poccuiickoe 06LECTBO MO M3YHEeHUIO NMeYeHn 0O0beaMHUIO 3KCNEPTOB B 061acTn Tepa-
MEBTUYECKOMN 1 XMPYPruyeckom renatonorum, rematonorum, TpaHcdysnonormm ang BbIHECEHNA apryMeHTUPOBaH-
HbIX PEKOMEHOALNIA 1 NOJIOXKEHWI No Npobneme «Koppekums TPOMOOLIMTONEHNN Y NALLMEHTOB C LMPPO30M MeYveHn
rnepes niaHoBbIMU XMPYPruyeCKuMy BMeLLaTeIbCTBaMN / MHBA3VBHbLIMU NpoLesypamm».

PesynbraTthl. DOpMyNMpoBKa akTyanbHbIX KIMHUYECKMX BOMPOCOB OCyLlecTBAsnachb no npuHumny PICO (patient
or population; intervention; comparison; outcome). 9kcnepTbl paboTanu No ynpoLLeHHOMY AeNibdUuinckomy MeTony,
CchOopMyIMpOoBanM NaTb BONPOCOB 1 JaNN HA HUX apryMEeHTUPOBAHHbIE OTBETHI, OPOPMIIEHHbIE KaK «pPeKOMeHaa-
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LMHbI. B ocHOBY $HOpPMYyNMPOBKY BOMPOCOB, PEKOMEHAALMIA N MOJIOKEHNN NEr KPUTUYECKNM aHanmM3 MeanuMHCKOM
MTepartypsbl, HAMOEHHOM MO KJIOYEBLIM C/I0OBAM B aHMI0A3bIYHBIX Y PYCCKOSA3bIYHbIX 6a3ax AaHHbiX. O6beanHUTb
ChOPMYSINPOBAHHBIE BOMPOCHI MOXHO B YETbIPE KaTeropumn: ctpatudukaumnsa pucka reMopparmyeckmx OCI0OXHEHUN,
NMPOrHOCTUYECKOE 3Ha4YeHVe TPOMOOLIUTONEHNN, HEOOXOAMMOCTb 1 MEeTOAbl MeAUKAMEHTO3HOW KOPPEKLMM TPOM-
OOLMTONEHNN, CHUXEHNE pricKa rEMOpParnyecknx OCII0KHEHMIA.

BbiBOoAbl. Pe3ynbtatbl paboTbl 3KCNEpPTOB MMEKT MPSMOE OTHOLLUEHME K KaYeCTBEHHOMY BEAEHMIO MauUEHTOB
C UMPPO30M MeyYeHn 1 TPOMOOLIMTONEHNEN Nepen, NIaHOBbIMU MHBA3UBHBLIMU NpoLenypamMn / XMpypruyeckmumm
BMeLLaTenbCTBaMu; CHOPMYJIMPOBAHHbIE SKCNepTaMu PEKOMEHAALMN 1 MONIOXEHUA MOTYT MCMNOJIb30BATLCS B KJN-
HUYECKOW NPaKTUKe.
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Introduction

Liver cirrhosis (LC) is the final stage of
chronic liver diseases that is characterized by the
development of severe complications and is po-
tentially associated with a high financial burden
for the state. The LC complications are based on
portal hypertension, which later becomes accom-
panied by liver failure [1—3].

Clinical manifestations of portal hyperten-
sion include splenomegaly and hypersplenism
(a decrease in blood counts (particularly platelet
counts) due to their sequestration and increased
destruction in the spleen) [4, 5]. Another patho-
physiological factor of thrombocytopenia in LC
patients is a decrease in the production of throm-
bopoietin (TPO) with reduced liver synthetic
function [6—8]. Such etiological factors of liver
disease as hepatitis viruses [9, 10], alcohol [11],
iron overload [12], as well as the administration
of certain medications [13, 14] or the presence of
an independent hematologic disorder [15], may
contribute to the development of thrombocytope-
nia via a direct myelosuppressive effect.

Platelets are produced in the bone marrow
from megakaryocytes. Thousands of platelets,
which play a key role in primary hemostasis,
emerge from each megakaryocyte as a result of
fragmentation [16—18].

The major regulator of platelet production in
the bone marrow, TPO, is mainly produced in
the liver, and small amounts of it are produced
in the kidney and bone marrow [19—23]. TPO
stimulates megakaryocyte differentiation from
progenitor cells, megakaryocyte proliferation and
acts synergistically with other hematopoietic cy-
tokines such as interleukin-3 (IL-3), IL-11 and
stem cell factor (SCF) [24—26]. Experimental
studies have shown that in the absence of TPO
or its receptor (c-MPL), bone marrow continues
platelet production, which indicated the role of
other regulators in the thrombopoiesis [27, 28].

Thrombocytopenia is a decrease in periph-
eral blood platelet count < 150 x 10°/L. The
frequency of LC-associated thrombocytope-
nia is 56—86 % [2, 29—31]. Thrombocytopenia
may be mild (100 to 150 x 10°/L), moderate
(50 to 100 x 10%/L), or severe (< 50 x 10%/L)
[32—34]. The frequency of severe thrombocyto-
penia according to different studies ranges from
1 to 14 % [30, 31, 34, 35], increasing with LC
decompensationbecomes more severe [31, 36—38].

Because of the extremely low risk of sponta-
neous bleeding, LC-associated thrombocytope-
nia usually does not require treatment until the
platelet count fall below 20 x 10°/L. The issue

of thrombocytopenia treatment is considered
when a patient with LC needs an invasive proce-
dure/surgery. In these circumstances, the risk of
periprocedural /perioperative bleeding complica-
tions should be assessed and, if necessary, plate-
let counts, and other blood coagulation factors
should be corrected. Patients with L.C and severe
thrombocytopenia are often denied elective inva-
sive procedure/surgeries due to the lack of uni-
fied guidelines on this issue.

This document discusses the prognostic role
of thrombocytopenia in the assessment of bleed-
ing risk in LC patients who undergo elective
invasive procedures/surgeries, indications and
efficacy criteria for different methods of throm-
bocytopenia treatment in this setting.

Materials and methods

To discuss relevant practical issues regarding
“correction of thrombocytopenia before elective
surgery/invasive procedures in LC patients” and
the development of statements for clinical prac-
titioners, the Russian Scientific Liver Society
(RSLS) assigned a panel of experts that included
leading specialists of the Russian Federation in
the field of therapeutic and surgical hepatology,
hematology, and transfusion medicine. A Delphi
panel consisted of seven gastroenterologists,/hepa-
tologists (M.V. Mayevskaya, M.Yu. Nadinskaia,
E.N. Bessonova, N.I. Geyvandova, M.S. Zharko-
va, N.V. Korochanskaya, V.G. Morozov); two
surgeons specializing in portal hypertension sur-
gery (E.A. Kitsenko, Yu.V. Khoronko); one lead-
ing hematologist (A.L. Melikyan); one leading
transfusion medicine specialist (I.A. Kurkina).
Another two certified gastrointestinal special-
ists worked with literature and prepared the
manuscript (T.A. Deeva, K.A. Gulyaeva).
Scientific management of the project was car-
ried out by chief freelance specialist gastroenter-
ologist of the Ministry of Health of the Russian
Federation, President of the RSLS, Academician
V.T. Ivashkin.

Before starting their work on the consensus,
several experts met in person to discuss the rel-
evance of thrombocytopenia in patients with cir-
rhosis in clinical practice and summarized their
opinion in a publication [39] stating the need
to develop a consensus statement on the correc-
tion of thrombocytopenia in LC patients before
performing elective surgery/invasive procedures.

The experts had several tasks to accomplish
while working on this agreement. Specifically,
one of them was to stratify the risk of peripro-
cedural (occurring during/after an invasive
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procedure) and perioperative (occurring during/
after a surgical procedure) bleeding complica-
tions in patients with LC based on the literature
data and experts’ own experience. The other one
was to select the threshold platelet count for per-
forming elective surgery/invasive procedures de-
pending on the risk of hemorrhagic events.

The purpose of the question according to the
PICO method is to highlight the problems of a
patient or population (“patient or population”),
any intervention or method (“intervention”), to
carry out comparison, if applicable (“compari-
son”) and to discuss the result (“outcome”) [40].

Once the questions were formulated, the
Delphi panel discussed them online. Some of
the questions were modified. The answers to the
questions were prepared in the form of recom-
mendations and statements and substantiated.
The experts used the simplified Delphi method.
The following rules were applied to approve the
formulated statements for clinical practitioners:
if the statement was approved by less than 50 %
of the experts, it was rewritten and resubmitted
for discussion and voting according to the Delphi
method; if a statement was approved by 50—75 %
of the experts, it was improved, discussed, and
adopted without a second vote; if a statement
was approved by 75—90 % of the experts, it was
adopted with comments; if a statement was ap-
proved by more than 95 % of the experts, it was
adopted without amendments [41].

In total, the experts had four online meetings,
three rounds of voting, as well as correspond-
ence and other forms of remote communication
(individual and group phone calls). As a result,
the experts came to an agreement, i.e. all state-
ments were discussed, adjusted and unanimously
approved.

To substantiate the statements, the experts
conducted an advanced literature search in the
English language using the following keywords:
“Procedural Bleeding” OR “Perioperative Bleeding”
OR “Surgical risk” OR “Surgical procedures” OR
“Haemostasis” OR “Hemostasis” OR “Correction
of Haemostatic alterations” OR “Correction of

Hemostatic alterations” OR “Invasive proce-
dures” OR “Thrombocytopenia” OR “Correction
of thrombocytopenia” OR “Correction of plate-
let count” OR “Thrombopoietin” AND “Liver
Cirrhosis (LC)” and included all types of studies.

An advanced literature search to include all
types of publications was carried out in Russian
databases RusMed and eLibrary in the Russian
language using the same keywords.

The search of clinical guidelines by key-
words was carried out on the electronic resource
“Clinical Guidelines Classifier of the Ministry of
Health of the Russian Federation”. Two docu-
ments were found — “Liver cirrhosis and fibrosis”
(ID 715') and “Immune thrombocytopenia” (1D
699%).

The experts unanimously agreed to use the
platelet count thresholds for LC patients that had
been developed for patients with immune throm-
bocytopenia for elective invasive procedures,/ sur-
geries in selected clinical situations [42].

The level of evidence was determined based on
the criteria of the Oxford Center for Evidence-
Based Medicine® (Tables 1 and 2).

The issues of diagnostics and correction of
plasma hemostasis are not covered in this consen-
sus; they are discussed in relevant publications
[43—45] as well as federal and local regulatory
documents®>.

Questions and statements,
recommendations

How do we stratify the bleeding risk when
performing elective surgery / invasive proce-
dures in LC patients?

Statement. Elective surgery/invasive proce-
dures in patients with LC are stratified as low
(< 1.5 %) and high (> 1.5 %) bleeding risk.
(LOE — 3, 100 9% consensus)

When performing elective surgery/invasive
procedures in any patient cohort, the bleeding
risk is assessed depending on the type of the

! Clinical guidelines: Liver cirrhosis and fibrosis. 2021. Approved by the Research and Practical Council of the Ministry of Health of the Russian
Federation. URL: https://cr.minzdrav.gov.ru/schema,/715_1 (date of access: October 27, 2023).
2 Clinical guidelines: Idiopathic trombocytopenic purpura (ITP) in adults. 2021. URL: https://cr.minzdrav.gov.ru/schema,/150_2 (date of access:

October 27, 2023).

3 Group CLoEW. The Oxford 2011 Levels Oxford Centre for Evidence-Based Medicine. URL: https://www.cebm.ox.ac.uk/resources/levels-of-

evidence,/ocebm-levels-of-evidence (date of access: October 27, 2023).

+ Methodical guidelines: Perioperative intravenous fluid therapy in adult patients. 2021. Approved by the Presidium of the All-Russian public
organization “Federation of Anesthesiologists and Reanimatologists”. URL: https://apicr.minzdrav.gov.ru/Files/recomend/MP132.pdf (date

of access: October 27, 2023).

> Methodical guidelines: Perioperative management of adult patients with concomitant liver diseases. 2021. Approved by the Presidium of the
All-Russian public organization “Federation of Anesthesiologists and Reanimatologists”. URL: https://apicr.minzdrav.gov.ru/Files/recomend/

%D0 %9C %DO %A0136.pdf (date of access: October 27, 2023).
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Table 1. Level of evidence based on the Oxford Centre for Evidence-based Medicine

o Simple model for high, intermediate
LoE Criteria and low evgldence
1 Sl?fstematic reviews (with homogeneity)
of randomized controlled trials
Randomized controlled trials or observational Further research is unlikely to change our
9 studies with dramatic effects; systematic reviews confidence in the estimate of benefit and risk.
of lower quality studies (i.e. non-randomized,
retrospective)
Non-randomized controlled cohort/follow-up
3 study/control arm of randomized trial (systematic ) o
review is generally better than individual study) Further research (if performed) is likely to have
: : : an impact on our confidence in the estimate
Case-series, case-control, or historically controlled | of benefit and risk and may change the estimate.
4 studies (s‘i/stematic review is generally better than
an individual study)
5) Expert opinion (mechanism-based reasoning) Any estimate of effect is uncertain.

Note: LoE — level of evidence.

Tabauua 2. Grades of recommendation

Grade Wording

Criteria

Must, shall, should, is recommended
Strong
Shall not, should not, is not recommended

Evidence, consistencfy
of studies, risk-benefit ratio, patient

Can, may, is suggested

Onga‘l:n Preferences, ethical obligations, feasibility
p May not, is not suggested
procedure, technique, operator’s experience, to manage or result in catastrophic consequences,

number of procedures, presence of congenital
coagulation disorders, the influence of systemic
factors (anemia, infections, kidney disease, ma-
lignancy), medications affecting the hemostasis
system, and the ability to control active bleeding
if it occurs [44, 46—49].

In patients with LC, the bleeding risk is sig-
nificantly affected by additional liver disease
factors: in particular, impaired synthetic liver
function leading to decreased production of pro-
coagulants and anticoagulants; thrombocytope-
nia; portal hypertension; decompensation of cir-
rhosis and acute-on-chronic liver failure (ACLF)
[45, 48, 50—53].

Although the contribution of liver disease-
related and non-liver disease-related factors to
the risk of periprocedural bleeding is different
in each patient with LC, international guidelines
and expert opinion classify this risk as low or
high (as in patients without LC) [45—48, 54].

Low-risk procedures constitute all procedures
whereby major bleeding is expected to occur
in < 1.5 % of cases and/or, if it occurs, can be
easily controlled. Conversely, high-risk proce-
dures have increased risk of bleeding (> 1.5 %)
and/or, if bleeding occurs, it may be difficult

even if small (e.g., central nervous system bleed-
ing) [45—48, 55] (Tables 3 and 4).

What is the prognostic value of thrombocyto-
penia in assessing bleeding risk in LC patients
during elective surgery /invasive procedures?

Statement. Thrombocytopenia may be one of
the bleeding risk factors during elective surgery/
invasive procedures in LC patients.

(LOE — 3, 100 9% consensus)

To date, considerable experience has been ac-
cumulated in assessing the bleeding risk in LC
patients undergoing invasive procedures, and its
association with the severity of thrombocytope-
nia has been studied.

A number of studies have demonstrated that
blood platelet counts in patients with LC do not
play a significant role in predicting the bleeding
risk during the most common hepatic procedures
such as abdominal paracentesis [56—59], thora-
centesis [60, 61], hepatic venous pressure gradi-
ent measurement [62]; esophageal band ligation
[63, 64]; transjugular, percutaneous or laparo-
scopic liver biopsy [61, 65—69].
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A study by D.R. Kitchin et al. [70] has shown
that during percutaneous liver biopsy the blood
platelet count > 25 x 10°/L and the internation-
al normalized ratio (INR) < 2 did not result in
increased rates of hemorrhagic complication but
did result in a significant decrease in use of fresh
frozen plasma and platelet transfusion.

In patients with LC, no association between
platelet counts, INR, and the risk of periproce-
dural bleeding during other procedures has been
found either: central lines insertion [61, 71],
colonoscopy with polypectomy, endoscopic ret-
rograde cholangiopancreatography and papillo-
sphincterotomy [72, 73], dental extraction with
the possibility of local hemostatic measures [74],
multiple dental extractions (10 or more) during
preparation for liver transplantation [75].

Similar data were obtained in the recently
published large multicenter international pro-
spective study ROC-BLeeD [76]. Platelet counts
did not affect the risk of hemorrhagic events in
3006 most common endoscopic, percutaneous,
vascular, and dental procedures of low and high
risk of hemorrhage in 1187 patients with LC, of
whom 57.1 % had Child — Pugh Class C [76].

However, other studies have reported an in-
creased risk of periprocedural bleeding in patients
with LC and severe thrombocytopenia. Thus, in
one of the largest studies — HALT-C [49] dur-
ing which 2740 percutaneous liver biopsies were
performed in patients with severe fibrosis/com-
pensated LC (Child — Pugh score < 7), throm-
bocytopenia (50 to 60 x 10°/L) was a risk fac-
tor for periprocedural bleeding (hemoperitoneum,
subcapsular hematoma, hemobilia, hemothorax).

In two other studies, a platelet counts
< 50 x 10°%/L was a risk factor for hemoperi-
toneum in patients with LC and hepatocellular
carcinoma (HCC) after radiofrequency ablation
(RFA) [77, 78] and intestinal bleeding after co-
lon polypectomy [72].

In a study by N. Cocero et al. [79], severe
thrombocytopenia (< 40 x 10°/L) and INR > 2.5
were found to be risk factors for bleeding after
oral surgery. In another study by J.B. Medina et
al. [80], intraoperative bleeding during dental ex-
traction in patients with LC was associated with
thrombocytopenia (p = 0.026), but patients with
platelet counts > 16 x 10°/L and INR < 3 needed
no previous blood transfusion, with local measures
being enough to manage haemorrhagic events.

A study by S.A. McCluskey et al. [81] iden-
tified seven independent predictors of massive
transfusions for liver transplantation, including
platelet counts < 70 x 10°/L.

In general surgery, the most common proce-
dure is cholecystectomy. The risk of gallstone
in LC patients is 2—4 times higher than the
population risk and increases and increases with
decompensation of cirrhosis [82—84]. A study by
L. Perkins et al. [85] has shown that platelet
counts < 150 x 10°/L and INR > 1.2 were as-
sociated with an increased risk of complications
after cholecystectomy, including anemia, coagu-
lopathy and use of blood products. These same
complications were more likely to develop in pa-
tients with Model for End-Stage Liver Disease
(MELD) score > 8 [85]. Similar data were ob-
tained in a study by G. Curro et al. [86]: perio-
perative hemorrhagic events during laparoscopic
cholecystectomy were more frequently observed
in patients with decompensated LC (Child —
Pugh Class C). The data of these and other stud-
ies [87—90] indicate a significant influence of the
degree of LC decompensation on the risk of peri-
operative hemorrhagic events.

A recently published narrative review by The
Italian Association for the Study of the Liver
(AISF) and The TItalian Society of Internal
Medicine (SIMI) [91] studied the relationship
between severe thrombocytopenia and the risk
of periprocedural bleeding in LC patients dur-
ing elective surgery/invasive procedures such as
liver biopsy, abdominal paracentesis, invasive
endoscopic procedures, thermal tumor ablation,
and liver surgery. The authors of the review con-
cluded that it is difficult to determine a target
platelet count that can be a reliable risk factor of
periprocedural bleeding risk [91].

How can we determine the true blood plate-
let count in patients with LC and severe throm-
bocytopenia using an automated hematology
analyzer?

Recommendation. To exclude pseudothrombo-
cytopenia in patients with LC and severe throm-
bocytopenia (< 50 x 10°/L), according to the
study of a complete blood count on an automated
hematology analyzer, a blood sample should be
taken into the sodium citrate tube and the plate-
let count should be evaluated again using an au-
tomated hematology analyzer.

(LOE — 3, strong recommendation,
100 9% consensus)

In clinical practice, the clinician may encoun-
ter false thrombocytopenia or pseudothrombo-
cytopenia when using an automated hematology
analyzer. This phenomenon occurs in vitro and is
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characterized by platelet clumping due to natu-
rally occurring antiplatelet antibodies that is
exposed by the ethylenediaminetetraacetic acid
(EDTA) anticoagulant used for routine blood
sample collections [42, 92].

The use of sodium citrate tube prevents this
event and helps determine the true platelet count
on an automated hematology analyzer; other
blood cells are not evaluated in this case.

It is not appropriate to study platelets’ func-
tion tests (aggregation or adhesion) in patients
with LC in routine clinical practice, whereas the
results are distorted due to thrombocytopenia and
do not predict the risk of bleeding and/or throm-
bosis. It should be noted that even severe throm-
bocytopenia may be accompanied by a change in
their properties toward increased prothrombotic
potential due to elevated level of von Willebrand
factor and reduced level of ADAMTS13 (A dis-
integrin-like and metalloproteinase with throm-
bospondin-like domains, member 13) in patients
with LC [93, 94].

How do clinical outcomes change when se-
vere thrombocytopenia (< 50 x 10°/L) is cor-
rected before elective surgery / invasive proce-
dures in patients with LC?

Statement. The use of thrombopoietin receptor
agonists (TPO-RAs) (in the Russian Federation,
avatrombopag is approved for use) in patients
with LC and severe (< 50 x 10°/L) thrombocy-
topenia before performing elective surgery/inva-
sive procedures increase platelet counts, decrease
periprocedural /perioperative bleeding and the
need for platelet transfusion for these complica-
tions with a safety comparable to placebo.

(LoE — 1, 100 % consensus)

For many years, thrombocytopenia could only
be corrected before invasive procedures/surgery
by platelet transfusion.

Current guidelines of international profession-
al organizations that are based on the analysis of
a large number of clinical studies, specify that
platelet transfusion before invasive procedures/
surgery no effect on the risk of periprocedural
bleeding [44, 48, 70, 76, 95]. Furthermore, the
PROC-BLeeD study found that prophylactic
platelet transfusion (more often for patients
with severe thrombocytopenia) increased the
risk of periprocedural bleeding in patients with
LC undergoing various invasive procedures com-
pared with those who had not received transfu-
sions (6.5 % vs. 2.2 %; p = 0.024) [76]. In the

same study, prophylactic plasma transfusion had
a similar effect: patients with LC had a high
risk of periprocedural bleeding (9.7 % vs. 2.1 %;
p < 0.001) [76], and similar findings have been
reported elsewhere [95—97].

Undoubtedly, platelet transfusion remains a
salvage procedure in patients with LC and severe
thrombocytopenia if emergency procedures are
required or in case of perioperative bleeding [43].
It should be taken into account, that transfused
platelets have a short life span (3—4 days), which
becomes even shorter in patients with LC due
to sequestration of transfused platelets by their
enlarged spleen [8, 34, 43, 98, 99]. Blood trans-
fusion can be complicated by severe reactions
such as acute lung injury [100—103], circulatory
overload [100—103], allergic and anaphylactic
transfusion reactions [104—105], acute hemolytic
transfusion reactions [ 104, 106], and septic trans-
fusion reactions [104, 107, 108].

Currently, TPO-RAs are used as an alter-
native option to correct severe (< 50 x 109/L)
thrombocytopenia before elective surgery/inva-
sive procedures. These drugs were originally de-
veloped to treat patients with immune thrombo-
cytopenia [109]. In patients with chronic liver
diseases, TPO-RAs produce a replacement effect
in the setting of decreased TPO production [110].

Binding of a ligand (TPO or TPO-RA) to
the TPO receptor (¢c-MPL) on the megakaryo-
cyte causes a conformational change of the re-
ceptor, resulting in downstream activation of
various signaling pathways, including JAK2/
STATS (Janus kinase 2/Signal transducers
and activators of transcription 5), PI3K/AKT
(Phosphatidylinositol-3 kinase/Serine-threonine
protein kinase also known as protein kinase B),
ERK (Extracellular signal-regulated kinase). This
leads to increased maturation rate, and increased
number, size, and ploidy of megakaryocytes, as
well as decreased apoptosis, and ultimately in-
creased platelet production [109, 111, 112].

Several recently published randomized place-
bo-controlled trials (RCTs) have evaluated the
efficacy of second-generation non-peptide TPO-
RAs for the correction of thrombocytopenia in
patients with LC before elective surgery/inva-
sive procedures: eltrombopag, avatrombopag,
and lusutrombopag [113—119].

The results of the ELEVATE study [119]
demonstrated the efficacy of eltrombopag in elec-
tive surgery/invasive procedures: the proportion
of patients not requiring perioperative platelet
transfusion was 72 % in the eltrombopag group
in comparison with 19 % in the placebo group
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(p < 0.001); no differences in the incidence of
perioperative bleeding were observed between
the groups. However, serious adverse events were
reported during the study: six patients in the el-
trombopag group developed portal vein throm-
bosis (versus one in the placebo group), which
led to premature termination of the study. This
resulted in refusal of marketing authorization for
eltrombopag for the treatment of severe thrombo-
cytopenia in LC patients [119].

The efficacy of avatrombopag in the cor-
rection of thrombocytopenia in patients with
chronic liver disease before performing elective
surgery/invasive procedures was evaluated in
an international multicenter ADAPT program,
which combined similarly designed phase 3 RCTs
ADAPT-1 and ADAPT-2 [113, 114]. Adult pa-
tients with chronic liver disease (MELD < 24)
and severe thrombocytopenia were stratified
into two groups: the first included patients with
platelet counts < 40 x 10°/L, and the second
included patients with platelet counts between
40 and 50 x 10°/L. The dose of avatrombopag in
Group 1 and Group 2 was 60 mg/day and 40 mg/
day, respectively, and the duration of treatment
was 5 days. Elective surgery/invasive procedures
were scheduled 5—8 days after the last dose of
the study drug or placebo.

The integrated analysis of pooled data from
two studies (ADAPT) showed that platelet
counts on procedure day were > 50 x 10°/L
in the majority of patients (77.6 %) treated with
avatrombopag vs. 15.8 % in the placebo group
(p < 0.0001) [114]. The maximum platelet count
was reached by days 5—8 at the end of avatrom-
bopag administration and returned to baseline
values within a month. Avatrombopag was sig-
nificantly more effective than placebo in reduc-
ing the need for platelet transfusions: 75.8 % vs.
31.7 % (p < 0.0001) [114].

Subgroup analysis showed that avatrombop-
ag was equally effective in both low and high
bleeding risk of invasive procedures/surgeries.
The ADAPT program assessed the risk of bleed-
ing during the following procedures: abdominal
paracentesis; thoracocentesis; esophagogastrodu-
odenoscopy (EGD) with a biopsy, variceal band-
ing, or sclerotherapy; colonoscopy with a biopsy,
polypectomy; bronchoscopy with a biopsy; liver,
kidney biopsy; treatment of HCC (ethanol abla-
tion, RFA, chemoembolization); vascular proce-
dures (catheterization, transjugular intrahepatic
portosystemic shunt); biliary interventions; ne-
phrostomy tube placement; laparoscopic inter-
ventions; dental procedures [113, 114].

The efficacy of avatrombopag was not affected
by the patient’s sex, age, race, disease etiology,
MELD score, and Child — Pugh class [113, 114].
The safety was similar to that of placebo: the
overall incidence of serious treatment-emer-
gent adverse events was 7.3 % in the avatrom-
bopag group and 9 % in the placebo group
(p > 0.05) [114].

The efficacy of avatrombopag in patients with
chronic liver diseases/LC before performing elec-
tive surgery/invasive procedures (EGD with a
biopsy, variceal banding; colonoscopy with a bi-
opsy, polypectomy; liver biopsy; sigmoidoscopy;
inguinal or umbilical hernia repairs; abdominal
paracentesis; RFA for HCC; vascular catheteri-
zation; cervical epidural injection; endometrial
curette; LIII-LIV microdiscectomy; dental pro-
cedures) was assessed in a phase 4 observational
cohort study [115]. In real-world clinical prac-
tice, the administration of avatrombopag ac-
cording to the regimen described in the ADAPT
program was well tolerated and resulted in an
increased platelet count, with a mean change in
platelet count from baseline to procedure day of
41.1 x 10°/L, and was characterized by a high
proportion of patients (98 %) who did not re-
quire platelet transfusion after baseline and up
to 7 days following procedure; no tromboembolic
events or deaths were reported [115].

The data demonstrating the efficacy and safe-
ty of lusutrombopag (which is not approved for
use in the Russian Federation) in patients with
LC and severe thrombocytopenia before elective
surgery/invasive procedures were obtained dur-
ing two multinational multicenter phase 3 RCTs
L-PLUS 1 and L-PLUS 2 (the profile of pro-
cedures was similar to that in the ADAPT pro-
gram) [116, 117]. In these studies, adult patients
with chronic liver disease and severe thrombocy-
topenia (< 50 x 10°/L) were randomized to re-
ceive lusutrombopag 3 mg or placebo once daily
for 4—7 days; invasive procedures/surgeries were
performed 2—5 days after the end of treatment.
Another multicenter phase 2b RCT evaluated the
efficacy of lusutrombopag for bleeding prophy-
laxis in patients with chronic liver disease, HCC,
and platelet counts < 50 x 10°/L prior to percu-
taneous RFA [120].

The data of these three studies are combined
in a systematic review and meta-analysis by
M.E. Orme et al. [121]. Patients treated with
lusutrombopag were significantly more likely to
respond to treatment compared with the placebo
group (risk ratio (RR) of an increase in platelet
counts on the procedure day > 50 x 10°/L and
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platelet counts > 20 x 10°/L from baseline at any
time during the study was 6.39; 95 % confidence
interval (95 % CI): 3.69—11.07; p < 0.0001). The
proportion of patients who did not require plate-
let transfusion and rescue therapy for bleeding
for up to 7 days after the procedure was greater
in the group of patients receiving lusutrombopag
than in the placebo group (RR — 3.42; 95 % CI:
1.86—6.26; p = 0.0001). The risk of a bleeding
event of any type was significantly lower for lu-
sutrombopag compared to placebo (RR — 0.55;
95 % CI: 0.32—0.95; p = 0.03); no significant dif-
ferences in the rates of thrombosis were observed
between lusutrombopag and placebo (RR — 0.79;
95 % CI: 0.19—-3.24; p = 0.74) [121].

In a systematic review and a meta-analysis by
P.D. Rose a pooled data on the efficacy of all
three above mentioned TPO-RAs (eltrombopag,
avatrombopag, and lusutrombopag) has been
conducted [122]. This study included six RCTs
conducted in a total of 1,229 patients with LC
and severe thrombocytopenia who underwent
elective surgery/invasive procedures. The use of
TPO-RAs was associated with a statistically sig-
nificant increase in platelet counts: the weighted
mean difference in platelet counts between the
baseline level and the maximum level before the
procedure was 35.6 x 10°/L (95 % CI: 28.6—
42.7) and was statistically significantly higher
in the TPO-RA group (p < 0.01); and an 88 %
decrease in the risk of platelet transfusion in the
periprocedural period: the odds ratio (OR) was
0.12 (95 % CI: 0.08—0.17; p < 0.001). The safety
of TPO-RAs was similar to that in the placebo
group in terms of the number of adverse events
(OR — 0.87; 95 % CI: 0.47—1.62; p = 0.66) in-
cluding thrombotic events [122]. This is important
for clinical practice given the twofold increase in
the risk of venous thromboembolism in hospitalized
patients with chronic liver disease compared with
patients without liver disease [123].

In the Russian Federation, the second-gen-
eration peptide TPO-RA (romiplostim) is ap-
proved for use only for the treatment of immune
thrombocytopenia. Several small, single-center,
non-comparative studies have been published in
which this product was used to treat thrombo-
cytopenia in patients with chronic liver disease/
LC. Subcutaneous administration of romiplostim
at an average dose of 2—2.5 mg/kg once weekly
resulted in an increase in platelet counts (with
the change from 39 x 10°/L to 117 x 10°/L)
12 to 18 days, on average, after the first dosing
and was characterized by a high proportion of
patients who did not require platelet transfusion.

No significant thromboembolic events were re-
ported in these studies [124—126].

Further research is needed to evaluate the ef-
fect of TPO-RAs prior to major surgeries (head
and neck surgery, open thoracic surgery, laparot-
omy, organ resection/removal/transplantation)
to assess the effect on the number of clinically
significant bleeding events, hospital and long-
term mortality rates, length of hospital stay, and
quality of life.

What platelet counts are associated with
lower risks of hemorrhagic events when per-
forming elective surgery / invasive procedures
in LC patients?

Recommendation. When preparing for elec-
tive surgery/invasive procedures in LC patients,
the recommended platelet count depends on the
risk and the type of the procedure (Tables 3, 4).
(LOE — 3, weak recommendation,

100 9% consensus)

Severe thrombocytopenia in patients with LC
is one of the risk factors for hemorrhagic com-
plications when performing surgery/invasive
procedures, and treatment with TPO-RAs is as-
sociated with higher platelet counts, lower risk
of periprocedural bleeding, and lower need for
platelet transfusions for the treatment of peripro-
cedural hemorrhagic events. Therefore, there is
the question whether severe thrombocytopenia
should be treated for the achievement of the re-
quired platelet count before performing elective
surgery/invasive procedures. This should be de-
cided on a case-by-case basis, taking into account
patient characteristics and all factors that influ-
ence the procedure-related bleeding risk.

According to the guidelines of the American
Gastroenterological Association (AGA) [102]
and the American College of Gastroenterology
(ACG) [127], the All-Russian  Public
Organization “Federation of Anesthesiologists
and Reanimatologists” (FAR), the National
Association of experts on thrombosis, clinical
hemostasiology and hemorheology (NATH) [43],
correction of thrombocytopenia in patients with
LC and/or hepatic failure to prevent peripro-
cedural bleeding is recommended if the platelet
count is < 50 x 10°/L before elective surgery/
invasive procedures associated with a high risk
of bleeding.

Prophylactic platelet transfusion to LC pa-
tients may be considered only if no other options
for the treatment of severe thrombocytopenia
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(< 50 x 10°/L) are available to prevent peripro-
cedural bleeding during the procedures associated
with a high risk of hemorrhagic events [102, 128].

In a study by R. Rai et al. [129], it was rec-
ommended to evaluate the platelet counts in pa-
tients with LC preparing for elective procedures,
and to use prophylactic platelet transfusion di-
rectly before the surgery in the following cases:
when performing procedures with an intermedi-
ate risk of bleeding in patients with a platelet
count of < 50 x 10°/L and when performing pro-
cedures with a high risk of bleeding in patients
with a platelet count of < 100 x 109/L.

In routine cases, when preparing patients with
severe (< 50 x 10°/L) thrombocytopenia for elec-
tive surgery/invasive procedures associated with a
high risk of bleeding (> 1.5 %), prophylactic plate-
let transfusion should be replaced with the use
of second-generation TPO-RAs (avatrombopag in
the Russian Federation) as these drugs are su-
perior over platelet transfusion for the follow-
ing reasons: they are administered orally; they
do not require the patient to be in a medical
facility; they increase platelet counts in the pa-
tient’s blood for a longer period of time com-
pared to platelet transfusions; they have a good
safety profile (the number of adverse events is

comparable to the placebo group) and are not
associated with an increased risk of thrombotic
events [113, 114, 130].

Based on the results of the literature review
and their own experience, the experts prepared
Tables 3 and 4, which define the recommended
threshold platelet count for each intervention ac-
cording to the stratified risk (low, high) of hem-
orrhagic events during elective surgery/invasive
procedures in patients with LC.

Conclusion

The statements and recommendations in this
document have been prepared by experts in the
management of patients with LC and its major
complications in clinical practice. The experts
are experienced in research of thrombocytopenia
and its role in the development of hemorrhagic
complications in LC patients and are qualified
in evaluating the respective diagnostic tests and
therapeutic options. The statements have been
approved by the chief freelance gastroenterolo-
gist of the Ministry of Health of the Russian
Federation, President of the Russian Scientific
Liver Society and can be recommended for use by
a wide range of clinical practitioners.
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Table 3. Recommended minimum threshold platelet concentration during elective surgery in patients
with cirrhosis depending on the risk of bleeding

Examples of surgeries Minimum
Anatomical thi'etshloltd
region High risk of bleeding (> 1,5 %) conge?l&:tion,
x10° / n

Low risk of bleeding (< 1,5 %)

Maxillofacial o Simple tooth extraction and other minor > 50
region dental surgeries >
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Table 4. Recommended minimum threshold platelet concentration for elective invasive procedures
in patients with cirrhosis depending on the risk of bleeding

Examples of invasive procedures Minimum
’ thi'eshlold
Procedure . . . atelet
High risk of bleeding (> 1,5 %) congentration,
x10° /
oNeur%xial I(netl;lods of analgesia/
anesthesia (catheterization
E,erillllﬁg?eous/ of the epidural s;_?ace, regional > 100
epidural or spinal anesthesia
and others)
e Intraperitoneal needle biopsy of solid e Puncture decompression
organs (includﬁng liver) of intervertfeb{)a discs
e Laparoscopic biopsy e Drainage of abscesses
{),:rsi?l‘i?i?eous/ e Ultrasound-guided prostate biopsy of various locations > 80
e Intrathoracic organ biopsy e Radiofrequency catheter,/
o Intraocular procedures//injections percutaneous ablation
e Intra-articular injections
e Transjugular intrahepatic e Transhepatic arterial chemoem-
Percutaneous/ portosystemic shun bolization or radioembolization > 50
Vascular o Angiograﬁhy/ coronary angiography/ =
venography with intervention
e Endoscopic removal of polyps from e Balloon enteroscopy
the intestine, female genital organs e Therapeutic bronc oscogy
(>d2 polyps, size > (11 cm) ¢ Endoscopic dilatatilon 0
. e Endoscopic retrograde stricture or mucosal resection
Endoscopic cholangiopancreatography with e Percutaneous endoscopic = 80
papillosphincterotomy gastrostomy placemen
e Endoscopic ultrasound with fine o Cystogastrostomy
needle aspiration e Endoscopic sclerotherapy
Low risk of bleeding (< 1,5 %)
e Transjugular measurement
e Lumbar puncture of hepatic venous pressure
Percutaneous/ o Skin biopsy / removal of skin tumors  gradient (with liver biopsy)
Vascular e Installation/removal of central e Diagnostic coronary
catheter angiography and right heart
catheterization
e Diagnostic endoscopy and standard e Endoscopic retrograde > 50
ligation of varicose veins cholangiopancreatography
of the esophagus and stomach without papillosphincterotomy
Endoscopic e Colonosco with mucosal biopsy, e Endoscopic ultrasound
P Py psy P
1 polyp <1 c¢m in diameter) examination
e Enteroscopy e Transesophageal
e Capsule endoscopy echocardiography
o Lﬁparocentesis o Cathtlalterizatiofn of the ureter
e Thoracentesis o Installation of a vena cava
{),ercclitli?eous/ e Drainage of the pleural, abdominal filter
cavity e Diagnostic venography
e Replacement of drainage catheter
- — - > 30
e Local anesthesia e Sanitation of the oral cavity
(treatment of caries, removal
Dental of plaque, deep cleaning
of teeth and other therapeutic
procedures)
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