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Successful Living Donor Liver Transplantation of the Left Lateral Sector

with Simultaneous Atypical Resection of the S2 for Focal Nodular Hyperplasia.
See pp. 33—59
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«Poccuiickuii >KypHalT TacTPOIHTEPOJIOTUH, TelaToJOTHH, KOJOIPOKTOJIOTUN»>
SBJSIETCS  O(PUIMANTbHBIM HayuyHbIM wu3fAaHueM OO6IIEepOCCUiicKoil  06IIeCTBEHHOM
opranusaiuu <«Poccuiickast racTposHTepoJsioTniyecKas acconuanusy». VHdopmanuio
0 IeJsIX, CTPYKType 1 faesteabHoctn PTA cMm. Ha cafite www.gastro.ru.

[TaptHepamu <«Poccuiickoro xypHaJja racTPOIHTEPOJIOTHH, TENaToJOTHH, KO-
JionipokToiorun» sBistiorest Obiiepoccuiickas obuiecTBernnasi oprauusaius «Poc-
cuiickoe o6miectBo 1o maydenuio nedenu» (POIINIL; https://rsls.ru) nu Hayu-
HOE COOOIIECTBO 110 COAEHCTBUIO KIMHUYECKOMY M3YUEHHI0O MUKPOOMOMA YeI0BeKa
(HCOMM; https://mecrbm.com).

Hemp «Poccuiickoro sxypHajia racTpOIHTEPOJIOTHH, TeTaTOJOTHH, KOJOIPOKTOJIO-
> — O0OECIIEUNTh YnTaTesell akTyaJIbHON 1 JIOCTOBepHOI nHMOpMaIein B 061acTi
TacTPOHTEPOJIOTHH, TE€NATOJOTHH, KOJOIPOKTOJOTHN, a TaKKe CMEKHBIX KJINHUYE-
CKUX ¥ (yHAaMEHTANbHBIX JUCHUIVINH. sKypHaJ paccuuTaH HE TOJBKO Ha CIIEI-
AJIMCTOB-TACTPOIHTEPOJIOTOB, a6JIOMUHATBHBIX XHUPYProB, KOJIOIPOKTOJIOTOB, BpayY€ii-
SH/IOCKOIIMCTOB, HO M TEPAIEBTOB, TEAMATPOB, Bpaueil obmieir mpakTuku. O630pbI,
OPUTHMHAJIbHBIE WCCIEAOBAHNS, KJIMHIIECKAE HAGJIONEHNS MPECTAB/ISIOT HOBEHIITIe
JOCTVKEHHS TAaCTPOIHTEPOTOTUH W MPAKTUYECKUIN OIBIT AUATHOCTHKY W JICYCHUS 3a-
60JIeBaHWI JKeJTyIOYHO-KUIIIEYHOTO TPAKTA, TIEYeHU U TOJKENTyI0YHON JKee3bl.

Henb «Poccuiickoro skypHaia racTposHTEPOJIOTHH, TelaTOJOTHH, KOJIOIPOKTOIO-
THHU» — TPEJIOCTaBUTh BpayaM OOBEKTUBHBbIE MCTOYHUKM MHMOPMAIUKM IS HETpe-
PBIBHOTO TIOCJIEIUTIIIOMHOTO 0OPA30BaHMs, B TOM YKCIe 6jarogaps mapraepcrBy ¢ Ha-
[MOHATBHON IIKOJION TacTposHTeposiorau, remaronorun PTA (www.gastrohep.ru).

«Poccuiicknii XypHaaT TacTPOIHTEPOJIOTUH, TEMATOJOTHUN, KOJOIIPOKTOJIOTHH>
nyOIuKyeT [l O3HAKOMJIEHHS MIMPOKOW MeAMIIMHCKOH ayautopun KinHnveckue
pexoMeHzaMu Poccuiickoii racTposHTEPOJIOTHYECKOH acCOIUAIUN 110 BeJIEHUIO T1a-
IUEHTOB C PA3JUYHBIMU 3200J€BAHUSIMI OPTAHOB MUIIEBAPEHUS, pa3pabaTbiBaeMbie
ozt aru/oii MuHMCTEPCTBA 3/[paBooxpanennst Poccum.

«Poccuiickmii sxypHaJ racTpOSHTEPOJIOTHH, TEMATOJIOTAN, KOJIOTMPOKTOJIOTANY 13-
JlaeTcsl Ha PYCCKOM sI3bIKe U TIpeJHasHavyeH /7151 Bpauyeil B Poccuiickoit Megepaium,
crpanax CHT u Bo BceM Mupe. Mbl 1epeBOJMM HA AHTJIMHCKUN S3bIK HE TOJBKO
a6CTPAKTbI, HO U COZIep)KaHME TAGIUI] M PUCYHKOB. ;KypHas npuHuMaer x my6iu-
KaIuU PYKOINCH, TIPUCJIAHHbIE HA AHTJIMIICKOM SI3bIKE, U MbI IJIAHUPYEM YBEJTHMYNTD
YUCJI0 TyOJUKAIMIA HA AHTJIUHCKOM SI3BbIKE JIJISI TIPUBJICYEHUST MEXIYHAPOIHONW Me-
JIUIIMHCKOW YATATeIbCKON ayANTOPHH.
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1 BUCIIEPAAbHASA TUIIEPUYYBCTBUTEABHOCTD:
OCHOBHbBIE MeXaHU3MbI (DYHKITUOHAABHBIX
PACCTPOUCTB JKEAYAOUHO-KHUIIIEYHOT'O TPAaKTa
(0030p AUTEPATYPHI U PE3OAIOIUA

CoBeTa OKCIIepTOB)
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Munucmepcmea 30pasooxpanenus Poccuiickoti @edepayuu, Mockea, Poccutickas Dedepavust

2@DI'BY BO «Mockosckuii 20¢y0apcmeenivbili meouxo-cmomamonozuveckuti ynueepcumem um. A.H. Eedokumosas
Munucmepcmea 30pasooxpanenus Poccuiickot @edepayuu, Mockea, Poccutickas Dedepavust

3 DIBOY BO «Cesepo-3anaonviii zocydapcmeenvlti meduyunckutl ynusepcumem umenu M. H. Meunuxosas
Munucmepcmesa 30pasooxpanenus Poccuiickou @edepayuu, Canxm-Ilemep6ype, Poccuiickas Dedepayus

1AO «Baueps, Mockea, Poccutickas Dedepayus

Llenb nyGankaumm. PaccMoTpeTb OCHOBHbIE MeXaHN3Mbl GYHKLMOHAbHbIX PACCTPONCTB XeNyA04YHO-KULLIEYHOr O
TpakTa u NnpeacTaBuTb Matepuasnbl CoBeTa IKCnepToB, KOTopbIn cocTosAsica 10 gekabpsa 2021 r. B Mockse.
OCHOBHbIE NOJNIoXeHud. [aToreHe3 Hanbonee YacTbix QYHKUMOHASbHLIX 3a60JIEBAHNIA XENya04YHO-KULLEYHOIrO
TpakTa (KKT) — dyHKumoHansHon gucnencum (PL1) n cnHapoma pasgpaxkeHHoro kuwedHunka (CPK) — asnsetcs
MHOrodakTOpHbLIM 1 BKJIlOYaEeT B ceOS HApyLLIEHUS MOTOPUKM padnuyHbix otaenos XKKT, BucuepasbHyo rmnepyys-
CTBUTEJIbHOCTb, UBMEHEHMS KMLLEYHOrO MUKPOBMOMa, HApYLLUEHUS NMPOHULAEMOCTHM 3alMTHOro 6apbepa, Bocna-
neHve cnuancTton 0605104km XKT HM3KOWM CTENEHM aKTUBHOCTM U Ap. Hepenko 3To NpuBOAUT K Ha3HAYEHWUIO TakuMm
60JIbHbIM KOMMJIEKCA Pa3/IMYHbIX JIEKAPCTBEHHbIX NPENapaToB, YTO MOBbLILLAET PUCK BO3HUKHOBEHUS HEXenaTesb-
HOr0 JIEKAPCTBEHHOIO B3aMMOOENCTBUSA U NoO0YHbIX addekToB. MynsTuTapreTHas Tepanus npegrnonaraeT npu-
MEHEHMEe NpenapaToB, OGHOBPEMEHHO BAVSIOLLMX HA Pa3Hble MaToreHeTn4eckne 3BeHbs. OgHMM 13 Taknx npena-
patoB aBnaetca MbeporacTt®, HopmanuayoLwmii MoTopuky XKT 1 BucLepanbHyo YyBCTBUTENIbHOCTb, 06naaatoLLni
NPOTVUBOBOCHANNTESIbHLIM AENCTBUEM 1 OKa3blBAKOLLNIACH BbICOKO3(hDEKTUBHBIM B neveHnn ®1 n CPK.

BbiBoAbl. B neueHnmn ¢pyHkuyoHanbHbIx 3aboneBaHmin XXKT, xapakTepusyoLmxcs MHOrodakTOPHOCTbIO NaToreHe-
3a, criegyeTt oTaaBaThb NPenoyYTeHne MynbLTUTapreTHOM Tepanmmn ¢ Ha3HaydyeHeM npenaparos, BANSAIOLMX HA ero
pasHble 3BEHbS.

KnioueBble cnoBa: Xenyoo4yHO-KMLIEYHbIM TPAKT, MOTOPUKA, BUCLLepasibHas rmnep4yyBCTBUTENIbLHOCTb, BOCMase-
Hue, MbeporacT®

KoH®NUKT MHTEepecoB: DKCNEPTHLIM COBET COCTOSICA NPX OPraHM3aunoHHON nogaepxke dapmMaueBTUYeCKOn
KomMmnaHum «banep».

Ansa uutupoBanums: VeawkuH B.T., Maes U.B., TpyxmaHos A.C., LLentynnH A.A., NNanuHa T.J1., CumaHeHkos B.U., Cokonos K.A. Boc-
nasneHvie, HapyLleHne MOTOPHOW PYHKUMM 1 BUCLIEpaSibHas TMNEPHYBCTBUTENBHOCTb: OCHOBHbIE MEXaHN3Mbl (MYHKLIMOHANbHBIX pac-
CTPOWCTB XeNyA04YHO-KMLLEYHOro TpakTa (0630p nutepaTypbl 1 pe3ontoums CoBeTta OKcnepToB). POCCUIACKI XXypHan racTpo3aHTepO-
Jiorvum, renartosiorum, kononpokrosorun. 2022;32(1):7-14. https://doi.org/10.22416/1382-4376-2022-32-1-7-14
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Aim. To review the main mechanisms of functional disorders of the gastrointestinal tract and to present the materials
of an Expert Council, which was held on 10 December 2021 in Moscow.

Key points. The pathogenesis of the most common functional diseases of the gastrointestinal tract — functional
dyspepsia (FD) and irritable bowel syndrome (IBS) is multifactorial and includes motor disorders of various parts of
the gastrointestinal tract, visceral hypersensitivity, changes in the intestinal microbiome, impairment of the perme-
ability of the protective barrier, low-grade inflammation of the gastrointestinal mucosa, etc. This often leads to the
prescription of a complex of various medications to such patients, which increases the risk of undesirable drug inter-
actions and side effects. Multitargeted therapy involves the use of drugs that simultaneously affect different patho-
genetic links. One of these drugs is Iberogast®, which normalizes gastrointestinal motility and visceral sensitivity, has
an anti-inflammatory action and is highly effective in treatment of FD and IBS.

Conclusion. In the treatment of functional gastrointestinal diseases characterized by multifactorial pathogenesis,
preference should be given to multi-targeted therapy with the use of drugs that have an effect on its various links.
Keywords: gastrointestinal tract, motility, visceral hypersensitivity, inflammation, Iberogast®

Conflict of interest: The Expert Council was held under the technical support of the «Bayer» pharmaceutical company.

For citation: Ilvashkin V.T., Maev 1.V., Trukhmanov A.S., Sheptulin A.A., Lapina T.L., Simanenkov V.I., Sokolov K.A. Inflammation,
impaired motor function and visceral hypersensitivity: the main mechanisms of functional disorders of the gastrointestinal tract
(materials of the Expert Council and literature review). Russian Journal of Gastroenterology, Hepatology, Coloproctology.
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10 mexabpst 2021 1. moxa mpeacegaTeIbCTBOM aKa-
nemuka PAH B.T. MBamxkuna, axagzemnka PAH
N.B. Maesa u mupodeccopa A.C. Tpyxmanona
mpu  moaJepskke  (apMaleBTHYECKOW — KOMITAHUU
«baitepy cocrosincs CoBeT JKCIEPTOB, TMOCBSIIEHHBIN
0OCYXKJICHUI0 OCHOBHBIX MEXAHW3MOB BO3HUKHOBEHUS
(PyHKIIMOHAIBHBIX PACCTPOUCTB  KEJTYOUHO-KHUIIEY-
Horo tpakra (JKKT).

Hoknang axkagemuka PAH B.T. MHBamkuna
(MockBa) G6bLT TOCBAINIEH 3HAYEHWIO BOCTIAJTEHUS
HU3KOW CTeleHN aKTUBHOCTU, HAPYIIEHUNH MOTOPH-
KU JKeJTyJIKa W KUIIEYHUKa, a TaKKe BUCIePATbHON
YYBCTBUTEJbHOCTU B TaToreHese (yHKIIMOHAIbHBIX
3aboneBannii JKKT. Bpuio mokasamo, 4TO B OCHO-
Be pasBuTHs (QYHKIMOHAIBHBIX paccTtpoiictB sKKT
JIeKAT CJeIyIoNue MEXAaHU3Mbl: HapyIIeHUS MO-
TOPUKH JKEeJTy/Ka W KUINEeYHUKA, BUCIEpaJbHAsT TH-
MEePYYBCTBUTETHHOCTD, BOCTAJEHUE CIU3UCTONH 060-
JIOYKN HU3KOHN CTENeHNW aKTUBHOCTH ¥ ITOBBIIIEHHE
ee TPOHUIIAEMOCTU, U3MEHEHUe COCTaBa MHUKPOOUO-
o1 JKKT, Hapyuienne B3auMo/IeiCTBUS OCH «TOJIOB-
HOI MO3r — kKumnedHuk» [1—3]. IlaTorenermueckue
MeXaHu3Mbl (PyHKIIMOHAMLHBIX paccTpoiictB sKKT
(Takme Kaxk HapyUIEHHS MOTOPUKM M BUCIEPATbHOM
4yBCTBUTEAbHOCTH) 3aIyCKAIOTCS CYILECTBYIOIUMU
donosbMu pakTopamu (reHeTHYECKAst TIPEAPACIIONO-
JKEHHOCTD, TICUXOJIOTHYecKre (PakToOpbl, aJuMeHTap-
Hbl€e TIOTPEITHOCTH, epeHeceHHasl TUIEeBAas TOKCUKO-
undexiusa) [3].

[Ipn 5TOM B BOSHMKHOBEHUH HaPYUIeHNH MOTOPUKHI
JKKT yuactBy1oT MeguaTopb! Bociajienus: (rucTaMu,
CEPOTOHUH, HHTEPJIEHKUHBI U JP.), M3MEHEHH COCTa-
Ba KMIEYHON MUKPODIOPHI, ycuaeHne ra3oo6pa3oBa-
HUs, TOBBINIEHHAS YYBCTBUTEIBHOCTD PEIENTOPHOTO
anmapara CTeHKHM JKeJy/JKa W KUIIeYHWKA K pacTsi-
skennio [4]. B cBoio ouepesb, HapyIIeHUS MOTOPUKA
JKeJTy/IKa W KUIIeYHuKa OOYCJOBJIMBAIOT TOSIBJIEHUE
TaKMX Kaa00, KaK YyBCTBO TSKECTU W MEPETOJTHEHS
B IOJJIOXKEUHOI 06JIaCTH TTOCJIe ebl, PaHHee HachIIe-
HUe, 60Jb 10 XOAY KWIMEYHWKA, CBSI3aHHAS C aKTOM

nedexkaruu [1, 2]. Kpome Toro, reHeTHuecku gerep-
MUHUDOBAHHOE HAPYIIEHHE KJETOYHBIX KOHTAKTOB
MPUBOANT K SBJECHUSAM BOCIAJEHUS B CJIU3UCTON 060-
nouke JKKT.

Ykazanubie (paKTOPbI MOTYT ObITh YCYTYOIEHbI U3-
MEHEHUSIMU KHUIIEYHOTO MUKPOGHOMA, KOTOPBIE BEIYT
K IOBBINIEHUIO BBIPAOOTKY IIPOBOCIAIUTENbHBIX IIUTO-
KIHOB, [ErPaHyJISIIUN TYYHBIX KJIETOK U 303UHO(U-
JIOB, MOBBINIEHUIO TPOHHUIIAEMOCTH 3AIIUTHOTO Oapbe-
pa ¢ ToCJIeyIOMUM PA3BUTHEM BOCIIATIEHNS CAN3UCTON
o6onoukn JKKT ¥ BO3HMKHOBEHHEM KJIMHHYECKUX
CUMIITOMOB (DYHKITMOHATBHBIX JKETYA0YHO-KUIIETHBIX
paccrpoiictB [5]. DBoJbinoe 4mcio pasHooOpasHbIX
(pakTOpOB, MPpUHUMAOIIUX y4YacTre B POPMUPOBAHUNT
dyurimonanpubix 3a6onesanuii YJKKT, nenaior 1ee-
coOOpa3HbIM TIPUMEHEHNE B WX JIEYEHUN MPEnapaTos,
00JTaIAI0IUX MYJIbTUTAPTETHBIM JI€HCTBUEM, T.€. BJIU-
SIIOTINX OJHOBPEMEHHO Ha pa3Hble 3BEHbs MATOTEHE3a
dyurimonanpubix paccrpoiicts JKKT [6].

IIpodeccop A.A. Ilenryaun (MockBa) OCTaHOBIII-
CS1 B CBOEM JIOKJIaJIe Ha aJITOPUTME JMArHOCTUKU B CJIy-
yae HAIU4ust y GOJIbHBIX JUCIIENICHYECKUX CHMIITOMOB,
a TakKe Ha BO3MOKHOCTM HasHAuyeHUs UM Ha JTare
JIMAarHOCTMYECKOTO TIOMCKA JIEKAPCTBEHHBIX Ipernapa-
TOB. BbLIO OTMEUEHO, UTO TTOCTAHOBKA AUArHo3a (PpyHk-
mmorasbHOH aucnencun (D/]) TOMBKO HA OCHOBAHUHU
COOTBETCTBHS K06 OOJIbHBIX PHMCKHM KPHUTEPHUSIM
IV mepecmorpa [7] U OTCYTCTBHSI «CHUMIITOMOB TPEBO-
I'M» YpeBaTa CEepPbe3HbIMH OlIMOKaMu. Dblia oTMedeHa
MPOTHBOPEUNBOCTD TIOMOKEHNIT 9KCIIEPTHOTO COTJIACH-
TeJIBHOTO coBellanust EBporeiickoro o6IiecTBa Heipo-
racrposureposornn u mMoropuku (European Society
of Neurogastroenterology and Motility [ESNM]),
npomreqmero B bembrum B 2020 T. m mOCBAIIEHHOTO
®/1. C oxHoii croponsl, 80 % 9KCIEPTOB, y4aCTBOBAB-
WX B COBEIIAHWM, OJOOPUJIN TOJOKEHNE, COTJIACHO
KOTOPOMY TIPOBeJIeHne 330(haroracTpo/ryoeHOCKONNN
(3TIC) saBaseTcss 06GS3aTENbHBIM JJIST TTOCTAHOBKHU
muarnosa DJI, a, ¢ apyroit cropousi, 93 % sKCIEpTOB
JIOTYCTIJIN BO3MOKHOCTD BeleHUsT HeOoOCIeJOBAHHBIX
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GOJIbHBIX C JUCIIENICHEH TIPU OTCYTCTBUU Yy HUX «CUM-
nToMoB TpeBorus 6e3 nposenenust DI /[C [8].

Poccwuiickast racTpOIHTEPOJOTHYECKAS] ACCOTTHATIHS
B CBOMX KJIMHUYECKUX PEKOMEHIAIMAX 110 [UArHOCTH-
ke 1 JjedeHnto DJ] UCXOAUT M3 TOTO, YTO CHUMIITOMbI
D/l He ABAAIOTCS CHENUPUIHBIMA W MOTYT BCTpe-
YaThCsl TPU CaMBIX PA3HBIX 3a60JI€BAHUSX, B CBSI3U
C YeM paccMaTpHUBAET JAHHbBIN [UAarHO3 KaK <«[HarHo3
uckiioueHusi» [1]. Vckmouenust Tpe6GyOT Takue co-
CTOSTHUSI, KaK HapyNIEHUS TOJEPAHTHOCTH K TJIOTEHY,
HETIePEHOCUMOCTD JTaKTO3bl. C 3TO¥ 1e/IbI0 OTIpeiess-
eTCcsl YPOBEHb TKAHEBOW TPaHCIIyTaMHUHA3BI, TPOBO-
JINTCSI BOJOPOHBIN [bIXaTeTbHBIH TECT C JIAKTO3OI.
Ilox «Mmackoit» /] MoryT mpoTeKarh s3BeHHast 6o0-
JIe3Hb, TacTpoa3odareaynbHast pediokcHas 6GoJe3Hb,
3a060JIeBaHNUS KeTIeBBIBOAMNX TyTell, XPOHNIEeCKU
MAHKPEATHUT, OMYXOJU MKETyAKA W MOMKETYI0THON
JKee3pl W Apyrue 3abosneBanus. [lostomy marmeH-
taM ¢ nofo3penueM Ha D/I B 06s13aTeIBHOM TTOPSIIKE
MPOBOJATCS KJAUHUYECKUI U OMOXUMUYECKUI aHaJIu-
3bl KpOBHU, aHaaM3 Kajga (B TOM 4Ymcjie W Ha CKPbI-
TYI0 KPOBb), yJIbTPa3BYKOBOE HMCCJEAOBAHUE OPTaHOB
6protHoii mosoctu, ITAC (B ToM uncie ¢ Guorcuein
CAUBUCTON OGOJIOUKY JBEHAIATUIIEPCTHON KUIIKU
[UI UCKJIIOYEHU IIeJIMAKUK), TECTHPOBAHHUE Ha WH-
dexmuio Helicobacter pylori (H. pylori), npu ue-
00X0MMOCTH — ApyTHe JaGopaTopHble U HHCTPYMEH-
TaJbHBIE METO/IBI nccaesoBanus [9].

B mocreanue TOABI MIMPOKOE pacnpoCcTpaHeHue
B Jjedennn D/ mosayumsa pacTUTENbHBIH IIperapar
STWS5 (M6eporact®). Tlomumo BbICOKOIT ¢ derTns-
HOCTH 3TOT IIpenapar OTJIUYAETCsI XOPOIIell TepeHo-
cuMocThio u Ge3omnacHocTbio npuMenenus [10, 11].
OtcyTcTBUE KaKOTo-TuO0 BJIUSHUS Tpermapara Ha pe-
3yJbTAThl OOCIEIOBAHUS JTA€T BO3MOKHOCTD HCITOJIb-
30BaTh €ro yKe Ha 3Tare AMarHOCTHYECKOTO TTOMCKA.

Pe3ucreHTHOCTD  JUCHENCUYECKMX  CHMIITOMOB
K TPOBOAUMON Tepanuu TpeOyeT MCKIIOYeHUS TICHXO-
TeHHOU MPUPOIBI UMEIOIINXCS KAJ00 1 KOHCYIbTAINN
MICUXOHEBPOJIOTA ¢ BO3MOKHBIM TOCTEAYIONIUM TPICO-
eIMHEHNEM TICUXOTPOIHBIX TIPENapaToB.

Joxmnan mouenta T.JI. Jlamuuoit (Mocksa) 6bLi
MOCBSIIEH aHAMN3y MPUYUH BO3HUKHOBEHUS UCIIET-
CHU TI0CsIe IPOBeIeHHO apaaukatmu H. pylori u co-
BPEMEHHOW TaKTHKE ee JieYeHNs.

Cumnrombr  aucnencun (606 W UyBCTBO SKiKe-
HUS B TOMJIOKEYHOM O6JACTH, OIIyIIeHWe TSKEeCTH
U NEPENOJIHEHN B SIUTaCTPUN, PaHHee HACBIIEHHE )
YPE3BBIYAITHO MIMPOKO PacipocTpaHeHbl. B MeraaHa-
Jgu3e, KoTopbrii BiJoyaa 100 pa3amdHBIX TOMyJIs-
IUH ¢ 4UCJIOM 00cIeJ0BAaHHbBIX JUIL 6GoJiee 31 ThicAYn
YeJI0BEK, CPEJHSIsI PACIPOCTPAHEHHOCTh UCIENCUN
cocraBuza 20,8 % (95 % [K0BepHTENTbHDIN HHTEPBAT
(JIN = 17,8—23,9 %). daxTopaMu pUCKa OKa3a/IiCh
sxeHckuil nmon (ormomenue mancos (OII) = 1,24
(95 % JI1 1,13—1,36), xypenue (OII = 1,25 (95 %
I 1,12—1,40), npueM HECTEPOUAHBIX MPOTHBOBOC-
namuTenbubix cpeacts (OI = 1,59 (95 % AW 1,27—
1,99) u undexkuus H. pylori (OII = 1,18 (95 %
I 1,04—1,33) [12].

Ipanukanuonuas tepanusi undeximn H. pylori
paccMaTpuBaeTcsl Kak HeOoOXOJUMBIH 3Tam BejeHus
MMAI[IEHTOB C CHMIITOMaMU JUCIEICHN, B TOM YHCJIE
U YYaCTHUKAMM COTJIACUTENbHOTrO coBenianusgs ESNM
no DJ1(2020) [8, 13]. AuTuremnKko6aKTepHasI TepaNus
y H. pylori-mo3uTHBHBIX JIUI[ C CUMIITTOMAMH JTHCIIEM-
CWH, TO €CTh, TI0 CYIIECTBY, y GOJbHBIX XPOHUYECKUM
TaCTPUTOM C JIMCIIENICUEH, CJYKUT Teparueil BbIOOPA,
MTO3BOJISIONIEN BBIJETUTD, C OJHON CTOPOHbI, HAI[HEH-
TOB C JIUCIIETICHEl, HEMOCPEICTBEHHO 00YCJIOBIEHHON
91Ol GakTepuaabHoit nHdeKImeit. C Ipyroil CTOPOHBI,
PeluuB CUMIITOMOB JIUCIIENICUY TIOCJIEe YCIENTHON 9pa-
mikannu H. pylori cBUIeTeabCTBYET O HATUYUHT Y T1a-
IINEHTOB (DYHKIIMOHATHHOTO 3a00JI€BaHUSI, & UMEHHO
D/ [1, 14]. Cornacro KokpaHOBCKOMY MeTaaHAJIU3Y,
OTHOCHUTEJIbHBI PHUCK COXPAHEHUS CHUMITOMOB JIHC-
METICUY TTOC/Ie AaHTUTETMKOOAKTEPHON TepaIlnu COCTaB-
aser 0,90 (95 % AU = 0,86—0,94) [15].

TakuMm 06pa3oM OYEBUIHO, YTO BOCIHAJEHUE CJIH-
3ucToil 060JIOUKK KemyaKa, BbizBaHHOe H. pylori,
HE CJIy>KUT TJIABHON NPUYMHON BO3HUKHOBEHUS CUM-
IITOMOB JHCIIelICMM. B ocCHOBe [IUCIENCHUN JIEKHUT
KOMILJIEKC MEXaHU3MOB, KOTOPbIE HAXOMIATCSI B CJIOK-
HOM B3auMojieficTBUU JpyT ¢ ApyroM. [lBuratenabHas
U CEHCOpHas AUCHYHKIUS, TUCPETYJSIUS OCU <«KU-
IIEYHUK — TOJIOBHON MO3T», HapylIeHUe I1eJO0CTHO-
CTH CJU3UCTON OOGOJIOYKM U HU3MEHEHUs MHUKPOOHO-
ol JKKT paccmaTpuBaloTcsi Kak OCHOBA TaTOTeHe3a
¢ynxmmonaababix paccrpoiicts JKKT, B ToM wmcse
u O/ [7, 16].

Hapymenue ractposyo/ieHalbHOM MOTOPUKU U BUC-
1epajabHas TUIePYyBCTBUTENBHOCTh — KJIACCUYECKUE
akropsr marorenesa M/l [2]. CornacurenbHoe cose-
manne ESNM o @/] B kauecTBe JOKa3aHHbBIX I1aTO-
(pusmosornUecKUX MEXAaHM3MOB HA3BAJO HapyIIeHUe
AKKOMO/IAIMK JKeJTy/IKA, 3aMe/IJIEHHOe ONOPOXKHEeHUe
JKEYJIKA, TUTEePUYBCTBUTEIbHOCTh SKEJIyIKa K pac-
TSOKEHUWIO, a TaKyKe HapylieHue oO6pabOTKU CUTHA-
JIOB, TOCTYTIAIONIMX W3 TACTPOLYOJEHANbHOM 00IacTH,
B IIEHTPAJIbHOW HEPBHOI cucteme [13].

[ cuHApOMa  pa3ApaskeHHOro  KHIeYHUKa
(CPK) 6pL10 mOKa3aHO 3HAYeHHe MUHUMAJIbHO BbIpa-
JKEHHOTO BOCIAJIEHUST CJAM3UCTON 000JIOUKHU, BKJIIOYA-
IOIIEero0 MHTPA3NUTETNATbHbIE JUMQPOIUTHI U TYy4YHbIE
kiaerku. [Ipu D/l KoIMYECTBO MHTPA3NUTETUATbHBIX
JuMQOIHUTOB B /IBEHAIATUTIEPCTHON KUIIKE HE yBe-
JINYEHO, HO M3MeHEeHNe UX TOBEPXHOCTHBIX MapKEPOB,
onpeensiomux nposndepanuo 1/ wim auddepen-
IIUPOBKY B CHEINHAJN3UPOBAHHBIE KJIETKH, YKAa3bIBaeT
Ha aktuBanuio JuMmdonutoB [17]. AkTuBaius MHHAT-
HOTO UMMYyHHTeTa B cauanctoii o6omouke JKKT mpex-
CTaBjsieT co60i JOCTATOYHO CJOXKHBIH Tpotiecc. Th2-
KJIETKH TIPUBJIEKAOT 303WHOMUIBI U TYYHBIE KJIETKU
B y4YacTKU BocnajieHus. VX perpanyJisius TPUBOJUT
K BBICBOOOKIEHUIO ITPOBOCIHAUTENbHBIX MeINaTo-
POB, KOTOPbIE MOTYT BBI3bIBATH JUCQYHKIIHIO SMUTE-
JINATHHOTO Gapbepa W U3MEHUTHh (DYHKIMIO HEPBHBIX
oxonuannit B JKKT. ¥YBenuuenue muponuiiaemoctu
SMUTENNs, B CBOIO OY€pe/lb, MOYKET CIOCOOGCTBOBATH
MPOHUKHOBEHUIO BTOPUYHBIX MPOCBETHBIX AHTUTEHOB
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" JajbHENIIell akTUBaluu UMMYHHOTO orBera [17].
3HaueHne u3MeHeHH cocTaBa MuUKpo6uothl JKKT
B maroreHe3e (YHKIMOHATbHBIX paccrpoiictB JKKT
(Brmovas nu DJ/I) HAXOAUTCS B TPOIECCE M3ydYEHHS
[7, 16, 17].

Hexoropbie o6mie maTtoreHeTHYECKNE MeXaHU3MbI
U BBICOKAs 4YacToTa psJa TacTPOIHTEPOJOTHYECKUX
CUMIITOMOB B TIOTYJISIIUU OGYCJOBIUBAIOT YaCTOE CO-
YyeTaHHE PA3JINYHBIX (DYHKIIMOHATBHBIX PAaCCTPOHCTB
JKKT y omnoro mammenta [2, 7, 16]. Tak, couera-
HUe pasJndyHbiX Kianandeckunx BapuantoB M/ u CPK
BBISIBJIEHO Yy 45 % aMOyJaTOPHBIX IAIMEHTOB, KOTO-
PbIM Ha OCHOBAHUHU COOTBETCTBUA K00 IIallME€HTOB
«Pmvcknm kputepusm 111y u oTcyTcTBUS «CHMIITOMOB
TPEBOTH» GbLI YCTAHOBJIEH MPeIBAPUTENbHBIN AUATHO3
¢pyuaxkunonampaoro 3a6omeBanmst JKKT [18]. Kpome
4acToro mepeKpecTa PpasiMyHbIX (PYHKIMOHAIbHBIX
PACCTPOICTB B KJIWHWYECKON MPaKTUKE IMHUPOKO pac-
npocTtpaneHo codertanue M/l u racrpoasodareasbHoil
pedmokcnoit 6omesan (FIPB). CormacHo MeraaHa-
ausy, B oOieit nonyssinuu coderanne M/ u I'OPH
cocrasisier 7,41 % (AN = 4,55—11,84 %), namuuue
cumnromoB D/l y mnanuentoB ¢ 'OPB Bcrpeuaercs
B 41,15 % cayuaes (JIN = 29,46—53,93 %), nHammune
cumnToMoB IT'OPB y i ¢ @ 8 — 31,32 % (I =
19,43—46,29 %) [19].

Yyactue B marorenese D/ pa3iIuyHBIX MeXaHU3-
MoB, 4vacteiii mepekpect D/l ¢ apyrumu GyHKIHIO-
HaJIbHBIMU pacctpoiictBamu 1 ['OPB nenaior o6ocHo-
BaHHOM CTPATEruto MHOTOIEIEBOiT (MyIbTHTAPTETHOI)
tepanuu. El HOJHOCTBIO COOTBETCTBYET Iperapar
N6eporact®, MHOrOOOpasHbie apPeKThI KOTOPOTO MO-
3BOJISIIOT TPUMEHSITH ero Kak nipu D/, rak u npu CPK.

B nBoitHOM cirenioM miare60-KOHTPOJUPYEMOM HC-
cnenoBanuu npunsau ydactue 308 nanumentoB ¢ D/,
KOTOpble B TeueHne 8 Hejmeab moaydamu 6eporact®
nn 1iane6o. CorsacHO BaluJM3UPOBAHHOMY OIIPOC-
uuky Gastrointestinal Symptom Score B rpymie, 1mo-
aydasireit STW 5, naMeneHne cCUMIITOMOB COCTaBUJIO
6,9 + 4,8 Gamna mo cpaBHenuio ¢ 5,9 + 4,3 Gamna
B rpynme miae6o (p < 0,05). IlepeHocuMocTsb Jie-
YeHUs ® 06e30MaCHOCTb OKA3aTHNCh OJUHAKOBBIMU
npu npueme M6eporacra® u miame6o [10].

IIpopeccop B.HU. Cumanenkos (Camnxt-
ITetep6ypr) OCTAaHOBUJICS B CBOEM JOKJaje Ha Pac-
MPOCTPAHEHHOI B HACTOsIIee BPeMs MOJUTPArMa3un
IpU TIPOBENEHNN JI€UeHUsI TAlueHTOB, OOYCJIOBJIEH-
HOIl 4YacTo BCTpedalolieiicss B HACTOSIIee BpeMs IMo-
aumop6uaHocteio. IlomumparMasusi  cnoco6CTBYyeT
VBEJUYEHUIO0 YHCJAa W BBIPAKEHHOCTH TOOOYHBIX
a(pdexToB, BOZHNKHOBEHUIO HEXKeJATeJbHBIX JeKap-
CTBEHHBIX B3aMMO/IEHICTBH, MOBBINIEHHON YacTOTe
TOCHUTANNU3AINN U BO3PACTAaHUIO PUCKA JeTAJbHbBIX
ucxonoB. IlokazaHo, YTO OJHOBPEMEHHBIN TIpHEM
JByX IpenapaToB IPUBOAUT K HeKeJaTeJbHBIM Je-
KapCTBEHHBIM B3aMMOJENCTBUSIM Yy 6 % GOJBHBIX,
npueM 5 JIeKapCTBEHHBIX CPEJCTB yBEJIMYMBAET UX
gacrory mo0 50 %, a mpu mpueme 10 mpemapaToB
PUCK JIEKapCTBEHHBIX B3aMMOJEHCTBUN JoCTUTaeT
100 % [20]. Hapsizy ¢ Koam4ecTBOM OZHOBPEMEHHO

IPUHIMAEMBIX JIEKAPCTBEHHBIX CPEJCTB IPH [UATHO-
CTUKE TOJUIPArMa3uil YUYUTBIBAETCS W [IJIUTETBHOCTD
Tepanuu. B aurepaType yaie coobaeTcs o maThH-Je-
BSITH JIEKAPCTBaX, UCMOJb3yeMbIX B TedeHne 90 qHeit
nian 6osee [21].

Boienstor  gBa  BapuaHTa  MOJUTIPArMa3WH.
«Haanexamas  nosumnparmasus» — olpeessercs
KaK Ha3HaueHWe TAIUeHTY HECKOJIbKUX JIEKAPCTBEH-
HBIX CPEJICTB B YCJOBHSX KOMODPOHIHON IIaTOJIOTUU
MpU  YCJOBHM OITUMH3AINU WX B3aUMOJEHCTBUI
U B COOTBETCTBUHU C KPUTEPHUAMHU «MeIuIHbI, OCHO-
BAHHOU Ha JoKazaTenbCTBax». <«lIpobGiaeMHas mosm-
nparmMasus» IoJpa3yMeBaeT HazHAUeHUE HECKOJbKUX
JIEKApCTB HEHAJIeKaIuM o06pa3oM WM B CIyda-
gaX, KOTJa IpejrnojiaraeMas II0Jb3a HMX COYETAHHS
He peasm3oBaHa. K aToMy BapWaHTy OTHOCST TakKKe
CUTyallM}, KOTJa HOBbIE JIEKApCTBEHHbIE Cpe/ICTBa
JIOTIOJTHUTEJIbHO HA3HAYAIOTCS /IS KyMUPOBAaHUS He-
JKeJIaTeJIbHBIX SIBJIEHWH, CBSA3AHHBIX C MOJuQapMaro-
tepanueii [22, 23].

Boizensior ciegyioniie OCHOBHbIE CTpATeruy Bejie-
HUsT GOJIBHBIX ¢ KOMOPOUIHBIMU 3200JI€EBAHUSAMMU:

- rocJiefloBaTesqbHAg Tepalus IIpeArojaraeT ak-
TUBHOE JiedeHne HamboJiee aKTyaJTbHOTO HA JAHHBIN
MoMeHT 3a6osieBaHus. llpum aToM moapasymeBaercs,
9TO TeueHHne KOMOPOUIHBIX 3a60/IeBaHNI TaKXKe YIyd-
MUTCS. Y 6eIUTEeNbHBIX MOATBEPKIECHIH ITOI TUIIOTE-
3Bl B KJIMHWYECKOI MPAKTUKE TIOKA He MOJIYY€EHO;

- crTparerusi napastenbHoil (0HOMOMEHTHOI) T10-
JudapMakoTepanui  OTPAXKAeT CTpeMJIeHWe Bpaya
VAYYIIUTb TeYeHUe BCeX MMEIONUXCs y GOJbHOTO 3a-
6OJIEBaHUI ¥ COMPSIKEHA BO MHOTUX CIyYasix ¢ HexKe-
JlaTeTbHbIMKU TTI0604HBIMU  ApexTamu, 006ycIOBJIEH-
HBIMH JIEKAPCTBEHHBIMU B3aMMO/IEHICTBUSIMU;

- JIeTIpecKpailéuHT 03HAYAET IIJIAHOBBI U KOHTPO-
JIUPYEMBIN TIPOTIECC CHUKEHUS 03Bl JIEKAPCTBEHHBIX
IpernapaToB, CIOCOOHBIX IPUYMHUTL Bpel HAIMeHTY.
B wacTHOCTH, B TaCTPOIHTEPOJIOTHH JIETAIBHO U3yYeHA
TaKTHUKa JelpecKkpailéuHra MWHruOUTOPOB HPOTOHHOMN
oMl [24];

- HUCHOJIb30BaHUEe (PUKCHPOBAHHBIX KOMOMHAIINN
MO3BOJISIET  MOBBICUTH  TIPUBEPKEHHOCTh  OOJBHOTO
K JIEYEHWIO, OJHAKO YHCJO TAKUX KOMOMHAIWIT, MpH-
MEHSIOIUXCS TIPU JIeYeHNT 3a60I€BaHNil OPTaHOB TTH-
HieBapeHus, MoKa emle HeBeauko. [Ipumepamu MoryT
CITYKUTh KOMOWHAIMST WHTHOUTOPOB MPOTOHHOW MOM-
Ibl ¥ IIPOKMHETUKOB, a TaK)XXe PacTUTeJbHBII mperna-
par STW5 (M6eporact®);

- KOHIIENI[MsI MYJIbTHTApreTHON (MHOTOIETeBOiT)
Tepanuu MpeanoJaraeT IpuMeHeHne BMeCTO HECKOJIb-
KHX JIEKAPCTBEHHBIX CPEJICTB OJ[HOTO TIpenapara, o6Ja-
JIAIOTIETO MTMPOKUM CIIEKTPOM Pa3JNIHBIX 3(PPEeKTOB.
[Tpumepamu leKapCTBEHHBIX CPEJCTB C MyJIbTUTAPTET-
HOIl aKTUBHOCTHIO, TTPUMEHSIOMUXCS B TACTPOIHTEPO-
JIOTHH, CJIYKAT HeCeJeKTHBHBIH arOHHCT OIMOWHBIX
PETEenTOPOB, CTUMYJISTOP CHHTE3a IIUTOMPOTEKTHBHBIX
IPOCTArIAHIUHOB M JIEKADCTBEHHDBIN PACTUTEbHbII
npemapat M6eporact® [25]. MyuabtutapreTaas tepa-
U4 CJAYKUT B HAcTosllee BpeMs /1eiiCTBeHHOH Mepoii
6OPHOBI ¢ TTOHUITPATMa3Heit.
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PykoBogutenb MEIUIIMHCKOTO U KJINHUYECKO-
ro oraena QapMameBTHUecKoil Kommanuu <«baiiepy
K.A. CokosoB (MockBa) mpuBea B CBOEM JOKJa-
Jle KJIACCHYECKUe TIPEICTABIEHNS U HOBBIE JIAHHBIE
0 MeXaHHM3MaX JAeNCTBUSI U KJIMHUYECKOU a(deKTus-
HOCTH PACTUTEJIBHOTO JIEKAPCTBEHHOTO Mpernapara
STW35 (M6eporacra®), KOTOPbIi COAEPIKUT IKCTPAKT
9 pacrenmit: u6epniiku ropekoit (Iberis amara), msa-
ruas nekapersentoro (Angelica archangelica), po-
Mamku anteunoil (Matricaria chamomilla), T™una
o6pikHOBeHHOro (Carum carvi), pacTOpoONLIM IIAT-
aucroit (Silybum marianum), Memucchr JieKapcTBeH-
noit (Melissa officinalis), msrbl mepeunoii (Mentha
piperita), uncrorena matickoro (Chelidonium majus),
kopHs cononku (Glycyrrhiza glabra). dror npenapar
6bL1 co3pan B 'epMaHuy U IPUMEHSIETCS B KJINHUYE-
ckoil mpakTuke yske 6osee 60 sger [26]. M6eporact®
KaK CTaHJapTU3MPOBAHHBIA PACTUTEJIbHBIN JieKap-
CTBEHHBIII TIpermapar ObLT 3aperucTpPUPOBAaH HA OC-
HOBAHNM [aHHBIX 3(P(PeKTHBHOCTH U 6e30IaCHOCTH
B KDPYIHBIX PaHIOMU3UPOBAHHBIX KJINHUYECKUX WC-
crefnoBaHusgX. TeM He MeHee JAaHHBIX O KOHKPETHOM
MeXaHU3Me [eHfiCTBUs [I0JITOe BpeMsi He CYIIEeCTBOBA-
JIO, B CBsA3U ¢ 4eM Kommanusi «Daitep» B mocientee
JIeCSATUIETHE TIPOBeJA PSil JOTOJHUTETbHBIX HCCJIe-
JIOBaHUil, PE3yJbTAThl KOTOPBIX OBLIM IIPEICTABIEHBI
Ha CoBere JKCIEPTOB.

B sKkcrepuMeHTaIbHBIX M KJIMHUYECKUX HCCIEN0-
BaHMSAX ObLIO TMOKa3aHo, uto M6eporact® mpuBOAUT
K CHIDKEHUIO TOHyca (DyHAAJIBHOTO OTAeSa U Tena
JKeyIKa, HOPMAJIN3Ysl TAKUM 06Pa30M ero akKoMoJa-
1IN0, W TIOBBIMIEHNIO (PA30BON COKPATUTENBHON aKTHB-
HOCTU AHTPAJIBHOTO OT/ENa, OKA3bIBasl IPOKUHETHYe-
ckoe faeiicrsue [27, 28]. Ilpu sTOM BJUSHUE JaHHOTO
npenapara Ha Motopuky JKKT peanusyercs uepes ce-
poronnnosbie 5-HT,- m 5-HT,-peuentopbr 4yBcTBU-
TEJBHBIX HEHPOHOB IOACIU3NCTOTO CJIOSI U MyCKa-
PUHOBbBIE M.,-pelenTopp! I/IaKOMBIIIEYHBIX BOJOKOH
JKeJyIKa u Kuinevynnka [29].

B skcrepuMeHTANbHBIX HCCTEJOBAHUSX OBLIO 06-
HApY’KEHO, 4YTO IIepOpajibHOE BBeJEeHUe Ipernapara
N6eporact® ymenbiiaer addepeHTHYI0 UYBCTBUTEID-
HOCTb TOHKOH KHIIKH K PACTSDKEHUIO, a TaKyKe BHY-
TPUBEHHOMY BBEJIEHUIO OpPAJUKWHUHA W S-THIPOK-
curpuniropana  [30]. HemaBHo O6bL10 TIOKa3aHoO,
yro M6eporact® CHIKaeT BUCIEPAJIBHYIO THIEPUYB-
CTBUTEJBHOCTb 32 CUET JEeCEeHCUTU3AUUN MOHHBIX Ka-
HAJOB TPAaH3UTOPHOTO PEIENTOPHOTO TOTEHIHNAIA,
YTO TPUBOJUT K YMEHDIIEHHIO BBIPAKEHHOCTU TAKHUX
CHMIITOMOB, KakK 60JIib B JKMBOTE, OIIyIIeHNE B3IyTHs,
TOIITHOTA, paHHee HacbIlenue [31].

Ilesprit psim mccaeqoBaHmMil TpemapaTa 000CHOBA-
JIM TPOTUBOBOCIAIUTENBLHOE [eiiCTBHE B OTHOIIEHUU
CU3UCTON 0060JOYKN KHUIleYHHKa. B  aKcrmepuMeH-
TAJTbHOM WCCJIEJOBAHUM Ipernapar IpersiTCTBOBAJ
PAa3BUTHIO Y KPBIC BOCIAJIEHUsSI CJIU3UCTOH 06OJIOYKU
TOIIEIl ¥ TIO/B3/IONIHOI KUIIKK, BbI3BAHHOTO MHCTUJI-
Jgsnmeit  2,4,6-TpuHUTPOOEH30JICYTb(OHOBOH  KUCJIO-
TBI, 32 CYET YMEHbIIEHUsI OCBOOOXKIEHUS TYMOpP-He-
Kporusupymomiero (¢akropa-aabda U yBeIUIEHUS

BbipaGoTku uHTepaeiikuHa-10 [32]. IIpeBeHTuUBHBII
apderr Mbeporacta® B OTHOIIEHUN Pa3BUTHS SI3BEH-
HOTO KOJIUTa y KPBIC TOCJe BBEJIEHUS O Yo PACTBO-
pa JekcrpaHa cyJbdaTta HaTpusi OBLT COMOCTABUMBIM
C TaKOBBIM TIPW NpuMeHeHUM cyJibdacanazuaa [33].
HenasHo 6bLT0 TIOKa3aHO, YTO 3TOT Tpemapar moJja-
BJISIET TPOAYKUUIO NPOBOCHATUTENbHBIX IIUTOKUHOB,
YMEHBIITaeT WX HETAaTUBHOE BJUSHHUE HA IKCIIPECCHIO
GelKa IUIOTHBIX KOHTaKTOB 3oHy/auHa (Zo-1) um TeM
CaMbIM HOPMaJIU3YeT TIPOHUIIAEMOCTD CJAUZUCTON 000-
goukn JKKT [34].

N6eporact® oka3biBaeT racTpPOIMPOTEKTUBHBIN 2(-
bexT 3a cuer mojaBIEHUS CEKPELUH COJISTHOM KUCJIO-
ThI, YBeJIMIEHNS TIPOAYKINH IpocTarianmaa E, i mo-
BBIIIIEHUST CEKPEINH CAU3M B Keayake [35], a taxkxke
06J1a/1aeT aHTUTEeNNKOGAKTEPHON aKTUBHOCTBIO [36].

Takum o6pasoM, MYJbTUTapreTHOEe JeiCTBHUE
N6eporacta® o6ycaoBIUBaeT 11eeCO00PA3HOCTD €TO0
npuMeHeHHusT TpH (DYHKIUOHATIBHBIX 3200JI€BAHUSIX
SKeMyIKa U KATIETHHUKA.

BoictynuBmme B npenusix akagemuk PAH
N.B. Maes (Mocksa) u npodeccop A.C. Tpyxmanos
(MockBa) OTMETHJIM UIMPOKUiT CIEKTP PasIuIHbIX
6aaronpusaTHBIX addekToB Mbeporacrta®, cBUmeTe b-
CTBYIOLIIMX O €ro MYJIbTHTAPreTHOM [JeNCTBUU, BBI-
COKWI ypOBEHb [TOKA3aTEeJbHOCTH WCCJIETOBAHMIA,
HOCBSIIIIEHHBIX U3YYeHHIO0 3(P(PEeKTUBHOCTH JTAHHOTO
mperapara npu JiedeHn YHKITMOHATHHBIX 3a00JeBa-
Huit JKKT, a takyke 6e30MacHOCTb €ro TPUMEHEHUS.

Pe3ouonus CoBera JkcnepTroB

«BocnaJenue, Hapyuienue MOTOpHOI (pyHKIUM
M BHCILEepaJbHasl THIEPYYBCTBUTEIbHOCTD:
OCHOBHbIE MEXaHU3MbI (PYHKIMOHATIBHBIX
PaCCTPONCTB Ke/Iy/I04YHO-KUIIEYHOTO TPaKTa
(10 zexaOps 2021 r.)

1. DyHKUMOHAJIbHDbIE PACCTPOHCTBA KETYJ0YHO-
kumreyroro Tpakra (JKKT), takue Kak (yHKIMOHATb-
nast gucnerncuss (DJ]) U CHHAPOM Pas3IPaKEHHOTO
kumevnnka (CPK), mmpoko pacnpocTpaHeHsbr cpean
HaceJIeHUS U 4YacTO COYeTaloTCs APYT C IPYroM, a Tak-
5Ke TacTpoasodareaabHONl pedIoKcHON 60Je3HBIo,
4TO 06YCJIOBIMBAETCS OGIIHOCTBIO UX ITHOJOTHYECKIX
(hakTOPOB W MATOTEHETUYECKIX 3BEHBEB.

2. Begymumu naTtoreHernyeckuMu (paxkropamu
D/l n CPK sgBasitorcss HapylleHUsSI MOTOPHUKHN Ppas-
auunbiXx otgenoB JKKT, BuclepanbHas Trunepyys-
CTBUTETHHOCTD, HapyIleHNe B3aUMOENUCTBUS OCH
«TOJIOBHOH MO3T — JKeJyIOYHO-KUIIEYHBIH TPaKT».
Tpebyercst ganbHefinee N3yueHne TAKAX BO3MOKHBIX
MEXaHM3MOB pa3BUTUSI (DYHKIMOHAIBHBIX 3a6oJie-
BAHWI JKeNyJIKa W KUIMEYHWKA, KaK M3MEHEHUS Ki-
MIEYHOr0 MUKPOGUOMA, HapYyIIEeHWEe INPOHUIIAEMOCTH
3aIUTHOTO AIUTENIUAILHOTO Oapbepa M BOCHATEHUE
ciuauctoit o6omoukn JKKT Huskoit cremnenum axTus-
HOCTH.

3. Kaunnueckne cumnrombr D/ u CPK Hecrelr-
U@PUYHBI U MOTYT BCTPEYATbCS TPH IMUPOKOM KpyTe
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OpraHnyeckmnx 3a6oJeBanuii (sI3BeHHOI 60JIE3HH, OITy-
XOJIAX JKeTy[IKa U JpP.), a TaKKe HAPYIIEHUH TOJIe-
PAHTHOCTH K TJIIOTEHY M HENEePEHOCHMOCTH JIAKTO3bI.
IT0 0O0YCIOBJIUBAET HEOOXOAUMOCTDH TIIATEIBHOTO
o6cyieoBaHus GOJNBHBIX C IOJ03pEHHEM Ha (DYHK-
nunoHaibHbie paccrpoiictBa JKKT ¢ ob6s3atenbHbiM
IPOBeJeHNeM UM IIMPOKOTO KpyTa JabopaTopHBIX
aQHA/IN30B, YJIbTPa3BYKOBOTO WCCJIEOBAHUS OPTAHOB
OpIONIHOII  TTOJIOCTH,  930(aroracTpoayOoJeHOCKOINN
(mpu cuMmTOoMax guctencun) U KoJoHocKommu (mpu
cuMnTomax, cBoiictBeHHbIXx CPK).

4. Ilpu Hammuuu y GOJBHOTO CUMIITOMOB JIUCTIE-
CHHU TIOKA3aHO NPOBEJIEHIe TECTUPOBAHIS HA HATUYNE
nudexun H. pylori ¢ nocaenyromieil spajgukaiuei.
VYeroitunoe (B Teuenue 6 Mmecsanes — 1 romga) wc-
Ye3HOBEHUE CUMIITOMOB JIUCIIENICUH TOCJEe YCIEeTHON
9PAMUKAIUOHHOI Tepaluu CBUAETEIbCTBYET O HAJIM-
9y y 6OJBHOTO JUCIETICHU, aCCOTIMUPOBAHHON ¢ WH-
dexuneit H. pylori. Coxpanenue y GOJbHOTO JIHCIEMN-
CHYeCKUX CHMIITOMOB IIOCJIe YCIIEITHOH 3pajinKaiun
YKa3bIBaeT Ha UX (PYHKIIMOHAJIBHYIO IIPUPOJY.

5. Henmocratounas addexrtuBHocth edenus /]
n CPK o6ycioBiieHa 4acTbIM pUMEHEHNEM KOMILJIEK-
ca Iperaparos, BAUSIOINX Ha OT/JeJbHBIE ITaTOTeHe-
THYECKIEe 3BEHbs JAaHHBIX 3a00JI€BAHUil, 4TO HEPEAKO
BeJIeT K OJUTIPArMa3nui U YBEJNIEHUIO YaCTOTI HEKe-
JIATEJTbHBIX JIEKAPCTBEHHBIX B3aUMOJENCTBUIT U TT060Y-
HBIX 3(PexToB. ITO ompenessieT I1eaecoo0pPasHOCTh

Jluteparypa / References

1. Hseawxun B.T., Maes H.B., llenmyaun A.A., Jlanu-
na T.JI., Tpyxmanos A.C., Kapmasenxo H.M. u Op.
Kmmanmueckne pexoMenmarmm  Poccuiickoif  racTposHTe-
POJIOTUYECKON  ACCOIMAIUM 110 [UATHOCTHKE U JICUCHUIO
(ynkIOHAMBHON ucnencuu. Poc KypH racTposHTepoJ
remarton Kosonpokros. 2017;27(1):50—61. [lvashkin V.T.,
Mayev 1.V., Sheptulin A.A., Lapina T.L., Trukhma-
nov A.S., Kartavenko I.M., et al. Diagnosis and treat-
ment of the functional dyspepsia: clinical guidelines of
the Russian Gastroenterological Association. Rus J Gas-
troenterol Hepatol Coloproctology. 2017;27(1):50—61 (In
Russ.)]. DOI: 10.22416,/1382-4376-2017-27-1-50-61

2. Heawxun B.T., Illenvizun FO.A., bapanckaa E. K., Beno-
ycosa E.A., Benuawsuau A.T., Bacunves C.B. u dp. Kiu-
HIYEeCKHEe peKoMeHaaIu PoccHiicKoit TacTposHTEPOIOTHYe-
CKOIl accormanuu 1 Accoruanuy KoJonpokTonoros Poccun
MO0 JMaTHOCTHKE ¥ JIEYEHWI0 CHHAPOMA pasApa’kKeHHOTO
KUIIEYHUKA. POC KyPH racTPOIHTEPOJ TEHaTosl KOJOMPOK-
toa. 2017;27(5):76—-93. [Tvashkin V.T., Shelygin Yu.A.,
Baranskaya Y.K., Belousova Y.A., Beniashvili A.G.,
Vasilyeo S.V., et al. Diagnosis and treatment of the ir-
ritable bowel syndrome: clinical guidelines of the Russian
gastroenterological association and Russian association of
coloproctology. Rus J Gastroenterol Hepatol Coloproctol.
2017;27(5):76—93 (In Russ.)]. DOI: 10.22416,/1382-4376-
2017-27-5-76-93

3. Drossman D.A. Functional gastrointestinal disorders:
history, pathophysiology, clinical features and Rome IV.
Gastroenterology.  2016:S0016-5085(16)00223-7. DOI:
10.1053/j.gastro.2016.02.032

4. Ford A.C., Lacy B.E., Talley N.J. Irritable bowel syn-
drome. N Engl J Med. 2017;376(26):2566—78. DOI:
10.1056/NEJMra1607547

5. Black C.J. Functional gastrointestinal disorders: ad-
vances in understanding and management. Lancet.
2020;396(10263):1664—74. DOI: 10.1016,/S0140-
6736(20)32115-2

[POBE/IEHNsT MyJIbTUTAPTeTHON (MHOTOIIEIEeBOi) Tepa-
MW, OCHOBAHHON HAa MPWMEHEHWU TPENapaToB, OJHO-
BpEMEHHO BO3/IelICTBYIONNX HA pasdHble NaTOreHeTnye-
ckre GakTopbl PYyHKIMOHAIBHBIX paccTpoiictB JKKT.
Kpome Toro, ycTo4MBOCTb AUCIHENICUYECKUX CHUMIITO-
MOB K TPOBOAWUMOI Tepanuu TpedyeT HUCKJIIOUEHS
HCUXOTEHHOH IPUPO/IbI UMEIOINXCS K00 U mpe/Io-
JlaraeT KOHCYJIbTAINIO ICUXOHEBPOJIOTa C BO3MOKHBIM
HOCTIeLyIONM [IPUCOeIUHEHUEM K JIEUeHUIO IICHXO-
TPOIHBIX TTPENapaToB.

6. MynbTuTapreTHble CBOWCTBA PACTUTEJLHOTO
nekapcreennoro mpemapata STW 5 (M6eporact®)
(ycrpanenne Hapymennit Moropukn JKKT, a Ttakske
BHCIEPATBHON THIIEPYYBCTBUTEIBHOCTH, MTPOTHBOBOC-
najauTesbHas aKTUBHOCTb, HOPMaJIM3allls IIPOHHIIAe-
MOCTH CJIWBUCTON OGOJOUKH SKeJy/IKa W KUIIEeYHUKA,
racTpONpPOTEKTHBHOE JefiCTBIE) O6YCJIOBINBAIOT BbI-
COKY10 2 (PeKTUBHOCTD JAHHOTO TpenapaTa Ipu Jeve-
Hun @/ u CPK. llupokue nmokazaHust K Ha3HAYEHUIO
npenapata (Kak (QyHKIMOHAJIBHBIE, TaK W OPraHu-
yeckue 3a6oneBanusa sKKT) u mokasannasg Gesomac-
HOCTb TIPEJONPEENSIOT BO3MOKHOCTD €0 MpUMeHe-
HUS Ha 3Talle JAMarHocTHyeckoro moucka. Hammune
IIPOTHBOBOCTIAJINTENbHOTO  3(ddeKkTa B COYeTaHUN
C OCTAJIbHBIMM CBOICTBAMHU JIeJIA0T YMECTHBIM €ro
MpUMEHEHWEe Y TAIMEHTOB C YK€ MPOBEJEHHON 3pa-
mikanueit uudexiuu H. pylori u cOXpaHSIONMMECS
JUTATETHHOE BPEMST CUMITOMAMU.

6. Allescher H.-D., Burgell R., Malfertheiner P., Mea-
rin F. Multi-target treatment for irritable bowel syn-
drome with STW 5: pharmacological modes of action.
J Gastrointestin Liver Dis. 2020;29(2):227—33. DOI:
10.15403/jgld-814

7. Stanghellini V., Chan F.K.L., Hasler W.L., Malagela-
da J.R., Suzuki H., Tack J., Talley N.J. Gastroduodenal
disorders. Gastroenterology. 2016;150(6):1380—92. DOI:
10.1053/j.gastro.2016.02.011

8. Hlenmyaun A.A., Cmoponosa O.A., Pymanuesa /[.E.
CorsacurtesapHoe coBeranue Eporneiickoro o6iecrsa
HEPOTACTPOIHTEPOJNOTHH U  MOTOPUKH 110 (DYHKIIMO-
nanpuoit aucnencun (2020): Bce oM TOYKM Ham i yKe
paccrapienbl? Poc KypH TaCTPOIHTEPOJI TEIaTos KOJOo-
npokron. 2021;31(2):40-5. [Sheptulin A.A., Storono-
va O.A., Rumyantseva D.E. Consensus Meeting of
European Society of Neurogastroentero-logy and Motil-
ity on functional dyspepsia (2020): have we dotted all
the i’s? Rus J Gastroenterol Hepatol Coloproctology.
2021;31(2):40—5 (In Russ.)]. DOI: 10.22416,1382-
4376-2021-31-2-40-45

9. Hesawxun B.T., IHlenmynun A.A., Kunpuanuc B.A. ®ynk-
nuonanbHas aucnerncus. M.: ME/lupecc-undopm, 2017.
144 c. [Tvashkin V.T., Sheptulin A.A., Kiprianis V.A.
Functional dyspepsia. Moscow: MEDpress-inform, 2017.
144 p. (In Russ.)].

. Von Arnim U., Peitz U., Vinson B., Gundermann K.-J.,
Malfertheiner P. STW 5, a phytopharmacon for pa-
tients with functional dyspepsia: results of a multicenter,
placebo-controlled double-blind study. Am J Gastro-
enterol.  2007;102(6):1268—75. DOI: 10.1111/j.1572-
0241.2006.01183.x

. Melzer J., Résch W., Reichling J., Brignoli R., Saller R.
Meta-analysis: phytotherapy of functional dyspepsia with
the herbal drug preparation STW 5 (Iberogast). Ali-
ment Pharmacol Ther. 2004;20(11—12):1279—87. DOI:
10.1111/.1365-2036.2004.02275.x

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

O630pHI / Reviews

12.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Moayyedi P

Ford A.C., Marwaha A., Sood R., Moayyedi P. Global
prevalence of, and risk factors for uninvestigated dys-
pepsia: a meta-analysis. Gut. 2015;64(7):1049—57. DOI:
10.1136/gutjnl-2014-307843

. Wauters L., Dickman R., Drug V., Mulak A., Serra J.,

Enck P., Tack J. and the ESNM FD consensus group.
United European Gastroenterology (UEG) and European
Society for Neurogastroenterology and Motility (ESNM)
consensus on functional dyspepsia. United European Gas-
troenterol J. 2021;9(3):307—31. DOI: 10.1002/ueg2.12061

. Sugano K., Tack J., Kuipers E.J., Graham D.Y., El-

Omar E.M., et al. Kyoto global consensus report on Heli-
cobacter pylori gastritis. Gut. 2015;64(9):1353—67. DOI:
10.1136,/gutjnl-2015-309252

., Soo S., Deeks J., Delaney B., Har-
ris A., Innes M., et al. Eradication of Helicobacter py-
lori for non-ulcer dyspepsia. Cochrane Database Syst Rev.
2006;2:CD002096. DOI: 10.1002,/14651858.CD002096.
pub4

Mearin F., Lacy B.E., Chang L., Chey W.D., Lem-
bo A.J., Simren M., Spiller R. Bowel Disorders. Gastro-
enterology. 2016:S0016-5085(16)00222-5. DOI: 10.1053/].
gastro.2016.02.031

Ford A.C., Mahadeva S., Carbone  M.F.,
Lacy B.E., Talley N.J. Functional dyspepsia. Lan-
cet. 2020;396(10263):1689—702. DOI: 10.1016,/S0140-

6736(20)30469-4

Heawxun B.T., Ilonysxmoea E.A., Peixapm /.B.,
HTugppun O.C., Benuaweuru A.T., Jswenxo O.C., Be-
aocmouxut A.B. dddexktnBHOCTb Hanboiee YacTo Ha3HAYA-
€MBIX T'PYIII [IPENapaToB y MAIUEHTOB ¢ (QYHKIMOHAIBHBIMU
PACCTPOUCTBAMM  SKEJNYA0YHO-KUIIEYHOTO TPaKTa — CHH-
JIPOMOM  (DYHKIIMOHAJIBHON [MCIIENCUN U CHHAPOMOM pPa3-
npaskenHoro kuureunnka (Pesysibrarthl HaGMIOAATETHHOTO
uccaeoBanus). Poc KypH TacTPOSHTEPOJ TEmaros KOJo-
npokros. 2016;26(4):14—23. [Ivashkin V.T., Poluekto-
va E.A., Reykhart D.V., Shifrin O.S., Beniashvili A.G.,
Lyashenko O.S., Belostotsky A.V. Efficacy of drugs most
commonly prescribed at functional gastrointestinal diseases
(functional dyspepsia syndrome and irritable bowel syn-
drome) observational study results. Rus J Gastroenterol
Hepatol Coloproctol. 2016;26(4):14—23 (In Russ.)]. DOI:
10.22416,/1382-4376-2016-26-4-14-23

Geeraerts A., Van Houtte B., Clevers E., Gey-
sen H., Vanuytsel T., Tack J., Pauwels A. Gastro-
esophageal Reflux Disease-Functional Dyspepsia Over-
lap: Do Birds of a Feather Flock Together? Am J
Gastroenterol. 2020;115(8):1167—82. DOI: 10.14309/
ajg.0000000000000619

Petrini E, Caviglia G.P., Pellicano R,. Saracco G.M.,
Morino M., Ribaldone D.G. Risk of drug interactions and
prescription appropriateness in elderly patients. Ir J Med
Sci. 2020;189(3):953—9. DOI: 10.1007,/s11845-019-02148-8
Masnoon N., Shakib S., Kalisch-Ellett L., Caughey G.E.
What is polypharmacy? A systematic review of definitions.
BMC Geriatr. 2017;17(1):230. DOI: 10.1186,s12877-017-
0621

Mortazavi S.S., Shati M., Keshtkar A., Malakou-
ti S.K., Bazargan M., Assari S. Defining polypharmacy
in the elderly: a systematic review protocol. BMJ Open.
2016;6(3):¢010989. DOI: 10.1136,/bmjopen-2015-010989
Coues /I.A., Omdenenos B.A., Kpacnosa H.M., Hivu-
na E.C. TlonmmparMasusi: B3IJsi KIMHIIECKOTO (hapMaKo-
nora. Tepanesrnuecknii apxus. 2016;88(12):94—102. [Sy-
chev D.A., Otdelenov V.A., Krasnova N.M., Ilyina E.S.
Polypragmasy: A clinical pharmacologist’s view. Terape-
vticheskii arkhiv. 2016;88(12):94—102 (In Russ.)]. DOI:
10.17116/terarkh2016881294-102

Heawxun B.T., Maee U.B., Tpyxmanos A.C., lllenmyaun
A.A., Cumanenxos B.U., JTanuna T.JI. u dp. [lenpeckpaii-
OWHT WHTUGUTOPOB MPOTOHHON MOMITBI ¥ BBIGOP ONTHMAJIb-
HOTO TIpemapara JaHHoi rpymmnbl (1o pesy/ibTaTaM Hay4YHOTO
opyma, cocrosBuierocss B pamkax XXVI O6benuneHHON

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Poccniickoit ractposHTeposorndeckoii Hememn). Poc kypH
racTpOIHTEPOJ Tremato Kojonpokros. 2020;30(6):7—18.
[Tvashkin V.T., Maev 1.V., Trukhmanoov A.S., Sheptu-
lin A.A., Simanenkov V.I., Lapina T.L., et al. Depre-
scribing and Optimal Selection of Proton Pump Inhibitors
(Contributions of the 26th United Russian Gastroenter-
ology Week). Rus J Gastroenterol Hepatol Coloproctol.
2020;30(6):7—18 (In Russ.)]. DOI: 10.22416,1382-4376-
2020-30-6-7-18

Cumanenxose B.1., Maes H.B., Txauesa O.H., Axrexce-
enxo C.A., Anopees [.H., Bopoun /I.C. u dp. Cumgpom
MOBBILIEHHON AIUTEIHATBHON TPOHUIAEMOCTH B KJIHHHUYE-
CKOWl mpakTuke. MyJIbTHINCIUIINHAPHBIN HAIMOHATHHBIN
koHcencyc. KapauoBackyisipaast reparust 1 mpoQuiakTuKa.
2021;20(1):2758. [Simanenkov V.I., Maev 1.V., Tkache-
va O.N., Alekseenko S.A., Andreev D.N., Bordin D.S.,
et al. Syndrome of increased epithelial permeability in
clinical practice. Multidisciplinary national Consensus.
Cardiovascular Therapy and Prevention. 2021;20(1):2758
(In Russ.)]. DOI: 10.15829,/1728-8800-2021-2758
Malfertheiner P. STWS5 (Iberogast®) therapy in gastro-
intestinal functional disorders. Dig Dis. 2017;35(suppl.
1):25—9. DOI: 10.1159,/000485410

Hohenester B., Riihl A., Kelber O., Schemann M. The
herbal preparation STW5 (Iberogast®) has potent and
region-specific effects on gastric motility. Neurogastro-
enterol Motil. 2004;16(6):765—73. DOI: 10.1111/j.1365-
2982.2004.00648.x

Pilichiewicz A.N., Horowitz M., Russo A., Maddox A.,
Jones K.L., Schemann M., et al. Effects of Iberogast®
on proximal gastric volume, antropyloroduodenal motil-
ity and gastric emptying in healthy men. Amer J Gas-
troenterol. 2007;102(6):1276—83. DOI: 10.1111/j.1572-
0241.2007.01142.x

Simmen U., Kelber O., Okpanyi S.N., Jaeggi R., Bue-
ter B., Weiser D. Bimding of STW 5 (Iberogast®) and its
components to intestinal 5-HT, muscarinic M3, and opioid
receptors. Phytomedicine. 2006;13(suppl. 5):51—5. DOI:
10.1016/j.phymed.2006.03.012

Liu C.-Y., Miiller M.H., Glatzle J., Weiser D., Kel-
ber O., Enck P., et al. The herbal preparation STW5
(Iberogast) desensitizes intestinal afferents in the rat small
intestine. Neurogastroenterol Motil. 2004;16(6):759—64.
DOI: 10.1111/j.1365-2982-2004.00576.x

Khalil M., Zhang Z., Abdel-Aziz H., Rabini S., Am-
mar R.M., Reeh P.W., et al. Dual opposing actions of
STWS5 on TRP receptors mediate neuronal desensitiza-
tion in vitro. Life Sci 2020;257:118112. DOI: 19.1016/j.
1fs.2020.118112

Michael S., Kelber O., Hauschildt S., Spanel-Borows-
ki K., Nieber K. Inhibition of inflammation-induced al-
terations in rat small intestine by the herbal preparations
STW5 and STW6. Phytomedicine 2009;16:161—71. DOI:
10.1016/j.phymed.2008.10.011

Wadie W., Abdel-Aziz H., Zaki H.F., Kelber O.,
Weiser D., Khayyal T. STWS5 is effective in dextran
sulfate sodium-induced colitis in rats. Int J Colorectal
Dis. 2012;27(11):1445—-53. DOI: 10.1007,/s00384-012-
1473z

Elbadawi M., Ammar R.M., Aziz-Kalbhenn H., Rabi-
ni S., Klauck S.M., Dawood M., et al. Anti-inflamma-
tory and tight junction protective activity of the herbal
preparation STW 5-II on mouse intestinal organoids.
Phytomedicine 2021;88:153589. DOI: 10.1016/j.phy-
med.2021.153589

Khayyal M.T., El-Ghazaly M.A., Kenawy S. Seif-El-
Nasr M., Mahran L.G., Fafafi Y.A., et al. Antiulcero-
genic effect of some gastrointestinally acting plant ex-
tracts and their combination. Arzneim Forsch Drug Res.
2001;51(7):545—53. DOI: 10.1055,/s-0031-1300078
Allescher H.D., Wagner H. STW5/Iberogast®: Multi-
Target Wirkung bei funktioneller Dyspepsie und Reiz-
darmsyndrom. Wien Med Wochenschr. 2007;157:301—7.

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)


https://doi.org/10.22416/1382-4376-2016-26-4-14-23
https://doi.org/10.22416/1382-4376-2016-26-4-14-23

14

O630psl / Reviews

www.gastro-j.ru

Cgenenusi 06 aBropax

Npamkun Buagumup TpodumoBud — [OKTOP MEAUIMHCKUX
Hayk, akajgemuk PAH, mnpodeccop, saBemylommii xadenpoit
MIPONEIEBTUKI BHYTPEHHUX G0JI€3HEN; AUPEKTOP KINHUKU TIPO-
Me/IEBTUKN BHYTPEHHUX (0JIe3HEll, TACTPOIHTEPOJIOTUU W TE€NaTO-
agorunn GIAOY BO «Ilepsblit MockoBckuii rocyjapcTBeHHbIH
MeauiuHCKni yHuBepcuter uM.V.M.CeueHoBa» (CeueHoBeKuii
VYuusepcurer)

Konrakrtrnast nudopmanust: ivashkin_v_t@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogumnckas, a. 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-6815-6015

MaeB Hroppr BennaMuHOBMY — [OKTOD MEJIUIIMHCKUX HayK,
akazemuk PAH, npodeccop, 3aBeayroumii kadenpoit nporezies-
TUKU BHYTPeHHUX OoJsie3Heil u racrpoanteposorun @IBOY BO
«MoOCKOBCKHIIT TOCYZapCTBEHHBIN MeINKO-CTOMATOJIOTHYEeCKIit
yHuBepcurer uM. A.V. EBrokumosa.

Konrakrras nndopmanus: igormaev@rambler.ru;

127473, r. Mocksa, ya. Jenerarckas, x. 20, crp. 1.

ORCID: https://orcid.org,/0000-0001-6114-564X

TpyxmanoB Ausexcanap CepreeBmd — [JOKTOpP MeJUIIMHCKUX
HayK, mpodeccop kadeapbl MpoNeIeBTUKI BHYTPEHHUX 60Je3-
Heil, ractpoanTeposiorun u rernarosorun GIAOY BO «llepsbrii
MocKOBCKHiI TOCYZIapCTBEHHDBIN MEAMIIMHCKII YHUBEPCUTET UM.
N.M. Ceuenosa» (CeueHOBCKUI YHUBEpPCUTET).

Konrakraas nndopmarust: trukhmanov_a_s@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogumnckas, a. 1, crp. 1.

ORCID: https://orcid.org,/0000-0003-3362-2968

Ilentyun Apkaauii AjseKcaHApoOBUY* — OKTOD MeIUIIMH-
CKMX Hayk, mpodeccop Kadeapbl MpoOneJeBTUKH BHYTPEHHUX
OoJiesneil, racrpoanteposiornun u remaronorun MTAOY BO
«IlepBblit MOCKOBCKHIT TOCYZApCTBEHHBIH MeIUIMHCKUN YHU-
sepcuter uM. UI.M. Ceuenosa» (Ceuenosckuii Y Husepcurer).
Konrakruas nngopmanus: arkalshep@gmail.com;

119435, r. Mocksa, ya. Ilorogunckas, a. 1, ctp. 1.

ORCID: https://orcid.org/0000-0002-1395-9566

Jlanuna Tarpsina JIbBOBHA — KaHAMJAT MEJUIMHCKUX HAYK,
JOLleHT Kadeapbl MPOIeNeBTUKN BHYTPeHHUX GoJie3Heil, ra-
crpoanTeposiornn  u rernarosorun MITAOY BO  «llepsbrii
MoCKOBCKHII TOCYZIapCTBEHHDBIN MEAMIIMHCKII YHUBEPCUTET UM.
N.M. Ceuenosa» (CeueHOBCKUI YHUBEpPCUTET).

Konrakrtnas nndopmanust: lapina_t_l@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogunckas, a. 1, crp. 1.

ORCID: https://orcid.org,/0000-0003-4456-8725

CumanenkoB Buagumup HWMiabnmy — [OKTOD MEIUIMHCKUX
HayK, npodeccop Kadeapbl BHYTpeHHUX Oosie3Hel, KInHUYe-
ckoit ¢apmakosnornn u nedposornn BIOY BO «Cesepo-
3amaJHblil  TOCYJAPCTBEHHBI — MEIUIIMHCKUN  YHUBEPCHUTET
nMm. U.W. MeunnkoBa» MuHHCTEpCTBA 3/[PAaBOOXPaHEHUS
Poccuiickoit Denepariimn

KonrakrhHas nndopmarms: visimanenkov@mail.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, a. 41.

ORCID: https://orcid.org,/0000-0002-1956-0070

CokosioB Kupuii AnekcanapoBud — Bpay — aKyllep-THHe-
KOJIOT, MEHEe/Kep MEAMIMHCKAX OPraHu3aiiil, PyKOBOANTENb
MeauIIMHCKOTO U KJIMHUYECKOro oraesna Poccun, YKpanmHb
u crpan CHI, «Baitep Koncbiomep Xaiics.

Konrakrtras nndopmarst: kirill.sokolov@bayer.com;

107113, Mocksa, 3-a Ppi6unckas yi., a. 18, kopim. 2.
ORCID: https://orcid.org,/0000-0002-8358-3963

Information about the authors

Vladimir T. Ivashkin — Dr. Sci. (Med.), RAS Academician,
Prof., Head of the Department of the Propedeutics of Internal
Diseases, Head of the V.H. Vasilenko Clinic of the Propedeutis
of Internal Diseases, Gastroenterology and Hepatology,
L.V. Sechenov First Moscow State Medical University
(Sechenov University).

Contact information: ivashkin_v_t@staff.sechenov.ru;

119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org/0000-0002-6815-6015

Igor V. Maev — Dr. Sci. (Med.), RAS Academician.
Professor, Head of the Department of Propedeutics of Internal
Disease and Gastroenterology, A.E. Yevdokimov Moscow
State University of Medicine and Dentistry.

Contact information: igormaev@rambler.ru;

127473, Moscow, Delegatskaya str., 20, build. 1.

ORCID: https://orcid.org,/0000-0001-6114-564X

Alexander S. Trukhmanov — Dr. Sci. (Med.), Professor,
Department of Internal Disease Propedeutics, I.M.Sechenov
First Moscow State Medical University (Sechenov University).
Contact Information: trukhmanov_a_s@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0003-3362-2968

Arkadiy A. Sheptulin* — Dr. Sci. (Med.), Professor,
Department of Internal Disease Propedeutics, I.M. Sechenov
First Moscow State Medical University (Sechenov University).
Contact Information: arkalshep@gmail.com;

119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-1395-9566

Tatyana L. Lapina — Cand. Sci. (Med.), Assoc. Prof. Chair
of Internal Diseases Propedeutics, Gastroenterology and
Hepatology, Sklifosovsky Institute of Clinical Medicine,
I.M. Sechenov First Moscow State Medical University
(Sechenov University).

Contact Information: lapina_t l@staff.sechenov.ru;

119435, Moscow, Pogodinskaya str., 1, bld. 1.

ORCID: https://orcid.org/ 0000-0003-4456-8725

Vladimir I. Simanenkov — Dr. Sci. (Med.), Prof., Departament
of Internal Diseases, Clinical Pharmacology and Nephrology,
I.I. Mechnikov North-West State Medical University.
Contact information: visimanenkov@mail.ru;

191015, St.-Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0000-0002-1956-0070

Kirill A. Sokolov — obstetrician-gynecologist, manager
of medical organizations, Head of the Medical and Clinical
Department in Russia, Ukraine and the CIS countries, Bayer
Consumer Health.

Contact information: kirill.sokolov@bayer.com;

107113, Moscow, 3rd Rybinskaya str., 18, build. 2.

ORCID: https://orcid.org,/0000-0002-8358-3963

Hocrymmna: 14.01.2022 Ipunsara: 15.02.2022 Ony6aukosana: 28.02.2022
Submitted: 14.01.2022 Accepted: 15.02.2022 Published: 28.02.2022

* Asrop, orBercrBeHHblil 3a nepenucky / Corresponding author

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)


https://orcid.org.0000-0003-3362-2968

www.gastro-j.ru O630pH!I / Reviews

https://doi.org/10.22416,/1382-4376-2022-32-1-7-14 @ @@@
BY NC_ND

Inflammation, impaired motor function
and visceral hypersensitivity: the main
mechanisms of functional disorders

of the gastrointestinal tract (materials

of the Expert Council and literature review)

Vladimir T. Ivashkin', Igor V.Maev?, Alexander S. Trukhmanov!, Arkadiy A. Sheptulin'’,
Tatyana L. Lapina', Vladimir I. Simanenkov?, Kirill A. Sokolov*
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? Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation
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Aim. To review the main mechanisms of functional disorders of the gastrointestinal tract and to present the materials
of an Expert Council, which was held on 10 December 2021 in Moscow.

Key points. The pathogenesis of the most common functional diseases of the gastrointestinal tract — functional
dyspepsia (FD) and irritable bowel syndrome (IBS) is multifactorial and includes motor disorders of various parts of
the gastrointestinal tract, visceral hypersensitivity, changes in the intestinal microbiome, impairment of the perme-
ability of the protective barrier, low-grade inflammation of the gastrointestinal mucosa, etc. This often leads to the
prescription of a complex of various medications to such patients, which increases the risk of undesirable drug inter-
actions and side effects. Multitargeted therapy involves the use of drugs that simultaneously affect different patho-
genetic links. One of these drugs is Iberogast®, which normalizes gastrointestinal motility and visceral sensitivity, has
an anti-inflammatory action and is highly effective in treatment of FD and IBS.

Conclusion. In the treatment of functional gastrointestinal diseases characterized by multifactorial pathogenesis,
preference should be given to multi-targeted therapy with the use of drugs that have an effect on its various links.
Keywords: gastrointestinal tract, motility, visceral hypersensitivity, inflammation, Iberogast®

Conflict of interest: The Expert Council was held under the technical support of the «Bayer» pharmaceutical company.

For citation: Ilvashkin V.T., Maev I.V., Trukhmanov A.S., Sheptulin A.A., Lapina T.L., Simanenkov V.l., Sokolov K.A. Inflammation,
impaired motor function and visceral hypersensitivity: the main mechanisms of functional disorders of the gastrointestinal tract
(materials of the Expert Council and literature review). Russian Journal of Gastroenterology, Hepatology, Coloproctology.
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BocnaneHune, HapywieHne MOTOPHON PYHKLUU U BUCLLEPaAJIbHAS TMNEepYyBCTBU-
TEeJIbHOCTb: OCHOBHbIE€ MeXaHU3Mbl PYHKLMOHAJIbHbIX PACCTPOMCTB XeJlyA04HO-
KMLLUEYHOro TpakTta (0030p nutepaTypsbl u pe3onouua Coeeta AkcnepToB)

B.T. MeawkuH', N.B. Maes?, A.C. TpyxmaHos', A.A. Lentynun"’, TJ1. JlanuHa',

B.UN. CumaneHkos?®, K.A. Cokonos*

T"®OrAOY BO «[lepBbii MockoBckuii rocynapcTBeHHbIV yHuBepceuteT uMm. Y. M. CedeHoBa» (Ce4eHOBCKUI YHNBepCUTeT)
MuHucTepcTBa 3apaBooxpaHeHusi Poccurickori @egepaummn, Mocksa, Poccuiickas ®egepaums

2@rbY BO «MockoBckuii rocynapCTBEeHHbI MeanKo-CTOMaToI0rM4eckuii yuusepcutet um. A.U. EsaokumoBa» MuHucTepcTaa
3apaBooxpaHeHuns Poccuiickori Peaepaumnmn, Mocksa, Poccuiickas denepaums

3®Prb0Y BO «CeBepo-3anaaHbivi rocyaapCTBEHHbIVi MEANLIMHCKUE YHUBEpPCUTET uMeHu .U. MeyHukoBa»

MuHucTepcTBa 3apaBooxpaHeHusi Poccurickoii ®@eaepaumm, CaHkT-leTepbypr, Poccuiickas denepaums

“AO «bariep», MockBa, Poccuiickas Penepadiysi

Llenb nyGnnkaumm. PaccMoTpeTb OCHOBHbIE MeXaHN3Mbl GYHKLMOHabHbIX PACCTPONCTB XeNyaA04HO-KNLLIEYHOT O
TpakTa u NnpeacTtaBnTb Matepuanbl CoBeta IKcnepToB, KOTopbl cocTosnca 10 nekadbpsa 2021 r. B Mockse.

OcHOBHbIe NonoXeHus. MNMatoreHe3d Hanbonee 4YacTbiX PYHKUMOHANbHbLIX 3a00NIEBAHUI XENYA0YHO-KNLLIEYHOrO
TpakTa (KKT) — dyHkumoHanbHon aucnencumn (PL) n cnHapoma pasgpaxkeHHoro kuwedHnka (CPK) — aensetcs
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MHOro®akTOpHbIM 1 BKJIlOYaET B CeOS HApYLLEHUS MOTOPUKM padnuyHbix otaenos XKKT, BucuepasnbHyo rmnepyys-
CTBUTEJIbHOCTb, UBMEHEHMS KMLLEYHOrO MUKPOBMOMA, HApPYLLEHUS NMPOHULAEMOCTHM 3alMTHOro 6apbepa, Bocna-
neHve cnuancTtoin 0605104km XKT HM3KOWM CTENEHM aKTUBHOCTM U Ap. Hepeako 3To NpuBOAUT K Ha3HAYEHUIO TakuM
60JIbHbIM KOMMJIEKCA Pa3/IMYHbIX JIEKAPCTBEHHbIX NPENApaToB, YTO MOBLILLAET PUCK BO3HUKHOBEHUS HEXeNnaTesb-
HOro JIEKAPCTBEHHOIO B3aMMOAENCTBUSA U NOOOYHbIX addekToB. MynsTuTapreTHas Tepanus npegnonaraeT npu-
MEHEHMEe NpenapaToB, OOHOBPEMEHHO BAVSIOLLMX HA PadHble MaToreHeTn4eckne 3BeHbs. OgHMM 13 Taknx npena-
patoB aBnaetca MbeporacTt®, HopmanumayoLwmii MoTopuky XKT 1 BucLepanbHyo 4yBCTBUTENIbHOCTb, 06n1aaatoLLni
NPOTUBOBOCHANNTESIbHLIM AENCTBUEM 1 0Ka3blBAKOLLNIACS BbICOKO3(hDDEKTUBHBIM B neveHnn ®1 n CPK.

BbiBoAabl. B neveHnmn pyHkUMoHanbHbIx 3aboneBaHumin XKT, xapakTepusyoLmxcs MHOrodakTOPHOCTbIO NaToreHe-
3a, c/fieqyeTt oTaaBaThb NPeanoyYTeHne MynbLTUTaPreTHOM Tepanmm ¢ Ha3HadyeHeM npenaparos, BANKAIOLMX Ha ero
pasHble 3BEHbS.

KniouyeBble cnoBa: Xenyoo4yHO-KMLLEYHbIM TPAKT, MOTOPUKA, BUCLLEepasibHas rmnep4yyBCTBUTENIbLHOCTb, BOCMase-
Hue, MbeporacT®

KoHNUKT MHTEepecoB: DKCNEPTHLIM COBET COCTOSICA NPX OPraHM3aunoHHON nogaepxke dapmMaueBTUYeCKOn
KomnaHum «banep».

Ana umtuposanus: MeawknH B.T., Maes U.B., Tpyxmaros A.C., LLentynuH A.A., JlanuHa T.J1., CumaneHkos B.N., Cokonos K.A. Boc-
naneHune, HapyLeHme MOTOPHON YHKLMM N BUCLEpaibHas rmnepyyBCTBUTENIbHOCTb: OCHOBHbIE MEXaHU3Mbl PYHKUMOHANBbHbIX pac-
CTPOWCTB Xenyao4HO-KMLLIEYHOr o TpakTa (0630p nntepaTypbl 1 pesontoumns CoseTa IkcnepTos). Poccuiickunia xypHan racTpo3HTepo-

norvum, renaronoruum, kononpokronorun. 2022;32(1):7-14. https://doi.org/10.22416/1382-4376-2022-32-1-7-14

On 10 December 2021, the Expert Council was
held to discuss the main mechanisms of the occur-
rence of functional gastrointestinal (GI) disorders un-
der the chairmanship of V.T. Ivashkin, Academician
of the Russian Academy of Sciences, I.V. Maev,
Academician of the Russian Academy of Sciences,
and Professor A.S. Trukhmanov, with the support of
the pharmaceutical company Bayer.

Report of V.T. Ivashkin, Academician of the
Russian Academy of Sciences, (Moscow) was de-
voted to the importance of low-grade inflammation,
disorders of the stomach and intestinal motility, as
well as visceral sensitivity in the pathogenesis of the
functional GI disorders. It has been demonstrated
that the development of functional gastrointestinal
disorders is based on the following mechanisms: dys-
motility of the stomach and gut, visceral hypersen-
sitivity, inflammation of the mucous membrane of a
low degree of activity and an increase in its perme-
ability, changes in the composition of the microbiota
of the gastrointestinal tract, impaired interaction of
the brain-intestine axis [1—3]. Pathogenetic mecha-
nisms of functional GI disorders (such as impaired
motility and visceral sensitivity) are triggered by
existing background factors (genetic predisposition,
psychological factors, alimentary errors, food poison-
ing) [3]. At the same time, inflammatory mediators
(histamine, serotonin, interleukins, etc.), changes
in the composition of the intestinal microflora, in-
creased gas formation, and increased sensitivity of
the receptor apparatus of the stomach and intesti-
nal wall to stretching are involved in the occurrence
of GI motility disorders [4]. In turn, disturbances
in the stomach and intestinal motility cause the ap-
pearance of such complaints as a feeling of heaviness
and fullness in the epigastrum after eating, early sa-
tiety, pain along the intestines associated with the
act of defecation [1, 2]. In addition, a genetically
determined violation of cell contacts predispose to
inflammation in the GI mucosa. These factors can be

aggravated by changes in the intestinal microbiome,
which lead to an increase in the production of pro-
inflammatory cytokines, degranulation of mast cells
and eosinophils, an increase in the permeability of
the protective barrier, followed by the development
of inflammation of the gastrointestinal mucosa and
the occurrence of clinical symptoms of functional
gastrointestinal disorders [5]. A large number of var-
ious factors involved in the formation of functional
GI disorders make it expedient to use drugs with
multitarget action in their treatment, i.e. affecting
simultaneously different links in the pathogenesis of
functional GI disorders [6].

Professor A.A. Sheptulin (Moscow) dwelled in
his report upon the diagnostic algorithm in case of
dyspeptic symptoms in patients, as well as on the
possibility of prescribing them at the stage of diag-
nostic search for drugs. It was noted that the diag-
nosis of functional dyspepsia (FD) only on the basis
of compliance of patients’ complaints with the Rome
IV criteria [7] and the absence of “alarm signs” is
fraught with serious errors. The inconsistency of
the provisions of the expert conciliation meeting of
the European Society of Neurogastroenterology and
Motility (ESNM) held in Belgium in 2020 and dedi-
cated to FD was noted. On the one hand, 80 % of
the experts participating in the meeting approved the
provision according to which esophagogastroduode-
noscopy (EGDS) is mandatory for the diagnosis of
FD, and, on the other hand, 93 % of the experts
admitted the possibility of managing unexamined pa-
tients with dyspepsia in the absence of “alarm signs”
without endoscopy [8].

The Russian Gastroenterological Association,
making clinical recommendations for the diagnosis
and treatment of FD, proceeds from the fact that the
FD symptoms are not specific and can occur in a va-
riety of diseases, and therefore considers this diagno-
sis as a “diagnosis of exclusion” [1]. Conditions such
as impaired gluten tolerance and lactose intolerance
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require to be excluded. For this purpose, the level of
tissue transglutaminase is determined and a hydro-
gen breath test with lactose is performed. Peptic ul-
cer disease, gastroesophageal reflux disease (GERD),
biliary tract disorders, chronic pancreatitis, tumors
of the stomach and pancreas, and other diseases can
occur under the “mask” of FD. Therefore, patients
with suspected FD are required to undergo CBC
and biochemistry, stool analysis (including occult
blood), ultrasound examination of the abdominal or-
gans, endoscopy (including with a biopsy of the duo-
denal mucosa to exclude celiac disease), testing for
Helicobacter pylori (H. pylori) infection, if neces-
sary — other laboratory and instrumental methods
of examining [9].

In recent years, the herbal preparation STWS5
(Iberogast®) has become widely used in the treatment
of FD. In addition to high efficiency, this drug is
well tolerated and safe to use [10, 11]. The absence
of any influence of the drug on the results of the ex-
amination makes it possible to use it already at the
stage of diagnostic search.

The resistance of dyspeptic symptoms to ongo-
ing therapy requires the exclusion of the psychogenic
nature of existing complaints and requires the con-
sultation of a psychoneurologist with the possible
subsequent addition of psychotropic drugs.

The report of Associate Professor T. L. Lapina
(Moscow) was devoted to the analysis of the causes
of dyspepsia after H. pylori eradication and modern
tactics of its treatment.

Symptoms of dyspepsia (pain and burning sen-
sation in the epigastric region, a feeling of heavi-
ness and fullness in the epigastrium, early satiety)
are extremely widespread. In a meta-analysis that
included 100 different populations with more than
31,000 individuals examined, the mean prevalence
of dyspepsia was 20.8 % (95 % confidence interval
(CI = 17.8-23.9 %). Risk factors were female sex
(odds ratio (OR) = 1.24 (95 % CI 1.13—1.36), smok-
ing (OR = 1.25 (95 % CI 1.12—1.40), non-steroidal
anti-inflammatory drugs (OR = 1.59 (95 % CI 1.27—
1.99) and H. pylori infection (OR = 1.18 (95 % CI
1.04—1.33) [12]).

Eradication therapy for H. pylori infection is
considered as a necessary step in the management
of patients with symptoms of dyspepsia, including
the participants of the ESNM consensus meeting on
FD (2020) [8, 13]. Anti-H. pylori therapy in H. py-
lori-positive individuals with symptoms of dyspep-
sia, that is, in fact, in patients with chronic gastritis
with dyspepsia, is the therapy of choice, allowing,
on the one hand, to identify patients with dyspep-
sia directly caused by this bacterial infection. On
the other hand, recurrence of dyspepsia symptoms
after successful eradication of H. pylori indicates the
presence of a functional disease in patients, namely
FD ones [1, 14]. According to the Cochrane meta-
analysis, the relative risk of persisting dyspepsia

symptoms after anti-H. pilory therapy is 0.90 (95 %
CI = 0.86—0.94) [15].

Thus, inflammation of the gastric mucosa, caused
by H. pylori, does not appear to be the main cause of
dyspeptic symptoms. Dyspepsia is based on a range
of mechanisms that are in complex interaction with
each other. Motor and sensory dysfunction, dysregu-
lation of the gut-brain axis, disruption of the integ-
rity of the mucosa, and changes in the GI microbiota
are considered as the basis for the pathogenesis of
functional GI disorders, including FD [7, 16].

Impaired gastroduodenal motility and visceral
hypersensitivity are classical factors in the pathogen-
esis of FD [2]. The ESNM consensus meeting on FD
identified gastric accommodation disorder, delayed
gastric emptying, gastric hypersensitivity to disten-
sion, and impaired processing of signals from the gas-
troduodenal region in the central nervous system as
proven pathophysiological mechanisms [13].

For irritable bowel syndrome (IBS), the impor-
tance of minimally expressed mucosal inflammation,
including intraepithelial lymphocytes and mast cells,
has been shown. In FD, the number of intraepithe-
lial lymphocytes in the duodenum is not increased,
but changes in their surface markers that determine
proliferation and/or differentiation into specialized
cells indicate the activation of lymphocytes [17].
Activation of innate immunity in the gastrointesti-
nal mucosa is a rather complex process. Th2 cells
attract eosinophils and mast cells to areas of inflam-
mation. Their degranulation leads to the release of
pro-inflammatory mediators that can cause epithelial
barrier dysfunction and alter the function of nerve
endings in the gastrointestinal tract. An increase in
the epithelium permeability, in turn, can contribute
to the penetration of secondary luminal antigens and
further activation of the immune response [17]. The
significance of changes in the composition of the GI
microbiota in the pathogenesis of functional GI dis-
orders (including FD) is under study [7, 16, 17].

Some common pathogenetic mechanisms and the
high frequency of some GI symptoms in the popula-
tion cause a frequent combination of various func-
tional GI disorders in one patient [2, 7, 16]. Thus,
a combination of various clinical variants of FD and
IBS was found in 45 % of outpatients, who, based
on the compliance of patient complaints with the
“Rome III criteria” and the absence of “alarm signs”,
were diagnosed with a functional gastrointestinal
disease [18]. In addition to the frequent intersection
of various functional disorders in clinical practice,
the combination of FD and gastroesophageal reflux
disease (GERD) is widespread. According to a meta-
analysis, in the general population, the combination
of FD and GERD is 7.41 % (CI = 4.55—11.84 %), the
presence of symptoms of FD in patients with GERD
occurs in 41.15 % of cases (CI = 29.46—53.93 %), the
presence of GERD symptoms in persons with FD —
31.32 % (CI = 19.43—46.29 %) [19].

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

9



10

O630psl / Reviews

www.gastro-j.ru

The involvement of various mechanisms in the
pathogenesis of FD and the frequent overlap of FD
with other functional disorders and GERD make the
strategy of multitarget therapy justified. Iberogast®
fully corresponds to that strategy, the diverse effects
of which allow to use the drug in both FD and IBS.

The double-blind, placebo-controlled study
included 308 patients with FD who received
Iberogast® or placebo for 8 weeks. According to the
Gastrointestinal Symptom Rating Scale (GSRS) in
the STW 5 group, the change in symptoms was 6.9 +
4.8 points vs 5.9 + 4.3 points in the placebo group
(p < 0.05). Treatment tolerance and safety were sim-
ilar between Iberogast® and placebo [10].

Professor V.I. Simanenkov (St. Petersburg)
dwelled in his report on the currently widespread
polypragmasy in the treatment of patients, due to
the polymorbidity that is often encountered at the
present time. Polypragmasy contributes to an in-
crease in the number and severity of side effects, the
occurrence of undesirable drug interactions, an in-
creased frequency of hospitalizations and an increase
in the risk of death. It has been shown that the si-
multaneous use of two drugs leads to undesirable
drug interactions in 6 % of patients, administration
of 5 drugs increases their frequency up to 50 %, and
administration of 10 drugs increases the risk of drug
interactions to 100 % [20]. Along with the number of
drugs taken simultaneously, the duration of therapy
is also taken into account in the diagnosis of poly-
pragmasy. The literature more often reports on five
to nine drugs used for 90 days or more [21].

There are two types of polypragmasy.
“Appropriate polypragmasy” is defined as the pre-
scription of multiple drugs to a patient in a comorbid
pathology, while optimizing their interactions and
in accordance with the criteria of “Evidence-Based
Medicine”. “Inappropriate polypragmasy” refers to
the prescription of multiple drugs inappropriately or
in cases where the intended benefit of their combina-
tion is not realized. This option also includes situa-
tions where new drugs are additionally prescribed to
relieve adverse events associated with polypharmaco-
therapy [22, 23].

The accent is given to the following main strate-
gies for managing patients with comorbid diseases:

- Sequential therapy involves the active treatment
of the disease most relevant at the moment. This im-
plies that the course of comorbid diseases will also
improve. Convincing confirmation of this hypothesis
in clinical practice has not yet been received.

- The strategy of parallel (simultaneous) poly-
pharmacotherapy reflects the doctor’s desire to im-
prove the course of all the patient’s diseases and is
associated in many cases with undesirable side effects
due to drug interactions.

- Deprescribing refers to the planned and con-
trolled process of reducing the dose of drugs that
can harm a patient. In particular, the tactics of

deprescribing proton pump inhibitors have been
studied in details in gastroenterology [24].

- The use of fixed combinations makes it possi-
ble to increase the patient’s adherence to treatment,
however, the number of such combinations used in
the treatment of digestive system disorders is still
small. Examples are the combination of proton pump
inhibitors and prokinetics, and the herbal prepara-
tion STW35 (Iberogast®).

- The concept of multi-target (multi-purpose)
therapy involves the use of one drug with a wide
range of different effects instead of several drugs.
Examples of drugs with multitarget activity used in
gastroenterology are a non-selective opioid receptor
agonist, a stimulator of the synthesis of cytoprotec-
tive prostaglandins, and the herbal drug Iberogast®
[25]. Multitarget therapy is currently an effective
measure against polypharmacy.

K.A. Sokolov, Head of the medical and clinical
department of the pharmaceutical company Bayer
(Moscow), presented classical ideas and new data
on the mechanisms of action and clinical efficacy
of the herbal drug STWS5 (Iberogast®) in his report,
which contains an extract of 9 plants: Iberian bit-
ter (Iberis amara), angelica (Angelica archangeli-
ca), chamomile (Matricaria chamomilla), caraway
(Carum carvi), spotted milk thistle (Silybum mari-
anum), lemon balm (Melissa officinalis), peppermint
(Mentha piperita), May celandine (Chelidonium ma-
jus), licorice root (Glycyrrhiza glabra). This drug
was developed in Germany and has been used in
clinical practice for over 60 years [26]. Iberogast®,
as a standardized herbal medicinal product, has been
approved based on efficacy and safety data in large
randomized clinical trials. However, data on a spe-
cific mechanism of action did not exist for a long
time, in this connection Bayer conducted a number
of additional studies in the last decade, the results of
which were presented to the Expert Council.

Experimental and clinical studies have shown
that Iberogast® leads to a decrease in the tone of
fundus and body of stomach, thus normalizing its ac-
commodation, and an increase in the phase contrac-
tile activity of the antrum, providing a prokinetic
effect [27, 28]. At the same time, the effect of this
drug on gastrointestinal motility is realized through
serotonin 5-HT, — and 5-HT, receptors of sensitive
neurons of the submucosal layer and muscarinic M,
receptors of smooth muscle fibers of the stomach and
intestines [29].

Experimental studies revealed that oral admin-
istration of Iberogast® reduces the afferent sensitiv-
ity of the small intestine to distension, as well as
intravenous administration of bradykinin and 5-hy-
droxytryptophan [30]. It has recently been shown
that Iberogast® reduces visceral hypersensitivity by
desensitizing the ion channels of the transient recep-
tor potential, which leads to a decrease in the sever-
ity of symptoms such as abdominal pain, bloating,
nausea, and early satiety [31].
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A number of studies of the drug have substanti-
ated the anti-inflammatory effect on the intestinal
mucosa. In an experimental study, the drug prevent-
ed the development of inflammation of the mucous
membrane of the jejunum and ileum in rats, caused
by the instillation of 2,4,6-trinitrobenzenesulfonic
acid, by reducing the release of tumor-necrotizing
factor-alpha and increasing the production of inter-
leukin-10 [32]. The preventive effect of Iberogast®
in relation to the development of ulcerative colitis
in rats after administration of a 5 % solution of so-
dium dextran sulfate was comparable to that of sul-
fasalazine [33]. It has recently been shown that this
drug suppresses the production of pro-inflammatory
cytokines, reduces their negative impact on the ex-
pression of the tight junction protein zonulin (Zo-1),
and thereby normalizes the permeability of the GI
mucosa [34].

Iberogast® has a gastroprotective effect by sup-
pressing the secretion of hydrochloric acid, increas-
ing the production of prostaglandin E, and increas-
ing the secretion of mucus in the stomach [35], and
also has anti-H. pylori activity [36].

Thus, the multitarget action of Iberogast® deter-
mines the expediency of its use in functional diseases
of the stomach and intestines.

I.V. Maev, Academician of the Russian
Academy of Sciences (Moscow) and professor
A.S. Trukhmanov (Moscow) noted a wide range of
various beneficial effects of Iberogast®, indicating its
multitarget action, a high level of evidence of stud-
ies on the effectiveness of this drug in the treatment
of functional GI disorders, as well as the safety of
its use.

Resolution of the Expert Council

“Inflammation, impaired motility function and
visceral hypersensitivity: the main mechanisms of
functional gastrointestinal disorders” (10 December
2021)

1. Functional GI disorders, such as functional
dyspepsia (FD) and irritable bowel syndrome (IBS),
are widespread among the population and often com-
bined with each other, as well as gastroesophageal
reflux disease, which is due to the commonality of
their etiological factors and pathogenetic links.

2. The leading pathogenetic factors of FD and
IBS are motility disorders of various parts of the
gastrointestinal tract, visceral hypersensitivity, and
disruption of the interaction between the gut-brain
axis. Further study is required of such possible mech-
anisms for the development of functional diseases of
the stomach and intestines, such as changes in the
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XUPYPrud IpbkK IMUIMIEBOAHOTO OTBEPCTUSA
Avia(pparMbl: AQIIaPOCKOIINYECKUEe
UANU POOOT-aCCUCTUPOBAHHEIE OIIePAllvu ¢

P.H. Komapos, C.B. Ocmunun, 1.P. bursmios®

DIAOY BO <«Ilepsvii Mockosckuii zocydapcmeennviii medurunckuti ynueepcumem um. H.M. Ceuenosas
(Ceuenosckuti Ynusepcumem) Munucmepcmea 30pasooxpanenus Poccuiickoi @edepayuu, Mockea, Poccus

Llenb: oLEeHNTb NpenMyLLecTBa U HeoCTaTKM NanapoCcKoNMYeckmnx N poboT-aCCUCTUPOBAHHbLIX aHTUPEMIIOKCHBLIX
onepauun.

OcHoBHble nonoxeHusa. Pedniokc-a3odarnt Ha GoHe rpbiXn NULLLEEBOAHOIFO OTBEPCTUA Anadparmbl 3aHNMAET
TpeTbe MEeCTO B CTPYKTYpe racTpO3HTEepOsorniyeckmx 3abosieBaHunii. Pasasnutie MasioMHBa3MBHBLIX XUPYPrMYecKnx
TEXHOJIOTMIN NPUBENO K YBEJIMYEHWNIO KOJIMYECTBA NanapoCKonuyYeckmnx n poboT-aCCUCTUPOBAHHBLIX aHTUPEdJIHOKC-
HbIX onepauuii. B o63ope nutepaTtypbl paccmMaTpuBatoTcs 12 nccnegoBaHuii, pesdynbtaTbl KOTOPbIX Oblav ony6an-
koBaHbl ¢ 2002 no 2020 r., ¢ 06LKUM KonnyecTBOM naumeHToB 1633. B 60NbLUMHCTBE U3 HUX NPU CPaBHEHUWU Na-
NapoCKONMYecKnx n poboT-aCCUCTUPOBAHHbLIX aHTUPEdIOKCHbIX onepauuii He ObiNo BbISIBIEHO NPEVMMYLLECTB ToM
N UHOW MeToauKN. B HEeKOTOpbIX ncCceaoBaHUsaX Obli OTMEYEHbI BbICOKME CTOMMOCTb U AJIMTENIbHOCTb ornepa-
LM NpU NCNOJIb30BaHNM POBOTU3MPOBAHHOIO XMPYyprieckoro komrekca «da Vinci». B gpyrvux nccnepoBaHmsx
Cco00LLIaeTCs 0 BO3MOXHOM YJy4LLEeHUW Pe3ynbTaToB NevyeHmns naumMeHToB ¢ 60ablunMn U/ mnmn peumanBHbIMn rpbi-
XaMu NULLEBOOHOro 0TBEPCTUSA Anadparmbel 6aarogaps BbICOKOM TOYHOCTU ABUXEHWUI U yNYHLIEHHOW BU3yanu3a-
LMK, XapakTepHbIX 47151 POOOT-aCCUCTUPOBAHHbIX onepaLuii.

3akn4yeHne. Heob6xoaMmMo NnpoBeaeHne AanbHEenLIMX nccneaoBaHnii JaHHOM npobnemsl Ana paspaboTku noka-
3aHU K BbIOOPY TOrO MM MHOTO XMPYPriMyeckoro A0CTyna, a Takke Co3h4aHue eguHOoro npo3paYyHoro aaropurma
XNPYPrMYecKoro Jie4eHns NaLmMeHToB ¢ pedtoKc-330(parnTtomM 1 rpbikei NULEeBOAHOro OTBePCTUS Anadparmel.
KnioueBble cnoBa: poboT-acCUCTUPOBaHHasa dyHaonaMkauus, poboTU3NPOBaAHHbIA XMPYPrMYECKNA KOMMIEKC
«da Vinci», rpbi>a nmweBoaHOro oTeepcTma anadpparmbl, pepniokc-33odarnt

KOH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOHPINKTA NHTEPECOB.

Anga untupoBanusa: Komapos PH., OcmunnH C.B., Bunsinos WN.P. Xupyprus rpbix nyeBoaHOro oTBepcTus anadparmMbl: nanapo-
CKOMMYECKME U pobOT-aCCUCTUPOBaHHBIE Onepaummn? POCCUNCKUIA XypHaN raCTPO3HTEPONOrK, FenaTonoriy, KosonpoKTONOrnn.
2022;32(1):15-23. https://doi.org/10.22416/1382-4376-2022-32-1-15-23

Hiatal hernia surgery: laparoscopic versus robotic approach?

Roman N. Komarov, Sergey V. Osminin, lidar R. Bilyalov”
Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim. Evaluate the advantages and disadvantages of laparoscopic and robot-assisted anti-reflux operations.
General findings. Reflux esophagitis in the association with hiatal hernia on the third place in the structure of gas-
troenterological diseases. The development of minimally invasive surgical technologies has led to an increase in
the number of laparoscopic and robot-assisted anti-reflux operations. The literature review includes 12 studies, the
results of which were published from 2002 to 2020, with a total number of patients 1633. In most of them, when
comparing laparoscopic and robot-assisted anti-reflux operations, the advantages of one or another technique were
not revealed. In some studies, the high cost and duration of the operation were noted when using the da Vinci robotic
surgical complex. Other studies have reported possible improvements in the treatment outcomes of patients with
large or recurrent hiatal hernias due to the high precision of movement and improved visualization characteristic of
therobot-assisted surgeries.

Conclusion. It is necessary to conduct more researches on this problem to develop indications for the choice of a
particular surgical approach, as well as to create a single transparent algorithm for the surgical treatment of patients
with reflux esophagitis and hiatal hernia.

Keywords. Robot-assisted fundoplication, da Vinci robotic surgery, hiatal hernia, reflux esophagitis
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Bseaenue

TakTuka JieueHusT MAlMeHTOB C IPbIKAMK THUIEBO/I-
noro orsepcrus auadparmel (ITIO/I) saBsgeTcs omHOM
13 3HAYUMBIX MPOOJIEM COBPEMEHHOU TaCTPOIHTEPOJIO-
ruu. [lo marnbM psiza aBropos, [TIO/] BXoAsT B TPOIKY
HanboJIee YacTo IUATHOCTUPYEMBIX 3a60JIeBaHUIT JKeJTy-
nouno-kumevHoro tpakta (JKKT), ycrymas mo pac-
MIPOCTPAHEHHOCTU JIUIIb SKEeJTYHOKAMEeHHOU 6oJie3Hn
U SI3BEHHOW OOJIE3HU JKETy/JKa W JBEHAAIATUTIEPCTHON
kumkn [1, 2]. Tlo gaHHBIM OTedecTBEHHON U 3apy6esk-
HOWl Jmmreparypsl, pacrpocrpaneHHoctb [TIO/] cpenn
TPYAOCIOCOGHOTO HACEJICHUSI PA3BUTHIX CTPAH COCTaB-
ager ot 5 10 40 % u Moxker gocturath 50—80 % y ma-
[UEHTOB TOKUIOr0 Bodpacra [3, 4]. B mosoBune Ha-
6mopnennii TTIO/[ mMoxxer nporekath 6e3 KIMHUYECKUX
MIPOSIBJIEHNIT, OHAKO, TI0 JAaHHBIM HEKOTOPBIX aBTOPOB,
6osee 90 % STUX MALMEHTOB C TEYEHUEM BPEMEHU OTMe-
YaloT TIOSIBJIEHNE TUITUYHBIX CHUMIITOMOB PeqJIIOKC-330-
(arnra (PI), TakMX Kak M35KO0Ta, OTPHIKKA BO3YXOM,
qucdarust wim oxaunodarust [4].

P9 — 3a6osneBanue, 0GyCJOBJIEHHOE MNATOJIOTH-
YecKUM 3a6pPOCOM U JIJIUTETbHBIM BO3JIENCTBUEM >Ke-
JYJOYHOTO W/WJIN JAYOJEeHAJbHOTO COJAEPIKUMOTO
Ha CAMBUCTYI0 000JIOYKY muieBoja. Pasputnio PO
CIOCOOCTBYIOT ~HapPYIIEHUST MOTOPHO-9BAKyaTOPHOI
byHKIMT KemyAKa, a TaKKe [JIUTETbHOE CHIDKEHUE
JABJEHNS B HIDKHEM IHIeBoAHOM cduuKTepe (HIKe
5 MM PT. CT.), aCCOLIUMPOBAHHOE C HEJOCTaTOYHOCTHIO
KJIAIIAaHHOTO ammapara KapAuu. ITH (QYHKIIMOHATIb-
HbIe HAPYIIIeHUsI, B GOJIBITUHCTBE CIYYaeB, BO3MOXKHO,
o6ycnosnensl HammaumeMm ITIO/I, xoropyio amarzo-
crupyior 'y 80—90 % Goabubix PI [5]. ¥V manmnen-
TOB ¢ pedIroKCc-330(ParuToM, OCJIOKHEHHBIM TIeNTHYE-
CKOM CTPUKTYPOH, 43BOU THIIEBOJA WJINU MUIEBOIOM
bBapperra, T'TIO/l pa3nmuHBIX pPasMepPOB BBISBJISIIOT
npaktuyecku B 100 % naGmogenuii [6].

CorJjlacHO COBPEMEHHBIM KJIMHUYECKUM PEKOMEH-
JarusaM, JjedeHne PO HaumHAIOT ¢ MeINKAMEHTO3HOU
tepanuu [7]. K coxanenuio, B 40 % HabmoAeHIA KOH-
CepBaTUBHOE JieueHNe OKa3bIBaeTcss HeaD EKTUBHBIM
u cuMnToMbl PO coXpaHSIOTCS WU TIPOTrPeccupyior
[8]. I1pu aToM fazke cpejy MalueHTOB, Y KOTOPBIX Ha-
6JI0/1aeTcsl TIOJOXKUTENbHBIH 3(PdEKT OT JeKapcTBeH-
HOIl Tepanuu, COXpPaHSIETCS] PUCK PAa3BUTHUST OCJOXKHE-
HUH, TaKMX KaK CTPUKTYpa MUIIEBO/IA, KPOBOTEUEHIE
I KHUIIeyHasl MeTalllasus SIuTeaus nuiesoga [9].
HeadpderTnBHOCTD KOHCEPBATUBHOTO JICUEHUS, a TaK-
’Ke Pa3BUTHE OCJOKHEHUH MOTYT OBITh pPacileHEeHbI
KaK MOKA3aHUs K XUPYPTIUYECKOMY JIEYeHNI0, KOTOPOe
3aKJII0YAETCS B YCTPAHEHUN aHATOMHUYECKOTO CyOCTpa-
Ta, crnoco6erByioniero pazsutuio P9 — T'TIO/l u cos-
JaHUW aHTUPEeJIIOKCHOTO MeXaHu3Ma — YHIOILIH-
KaIMOHHON MaHXeTKH.

[TepBbIM COOOIEHNEM O XUPYPTUYECKOM JI€UEHUN
IO/ crana pabora A.L. Soresi, omy6anKoBaHHAS
B 1919 r. [10]. BbimosHeHHasT UM OIepalys 3aKJIO-
Yyajach B HU3BEJEHUH OPraHoB, PaCIHOJIaraBIIIXCs
B I'PbDKEBOM MelllKe, B OPIOIIHYIO TOJOCTb W YIIH-
BaHUM JradparMbl OT/EJbHBIMHU Y3JOBBIMU IIBAMH.

Jra onepanys Jajna Hayaao IepBOMY HCTOPUYECKOMY
arany xupyprum ['TIO/I, xoTopblil XapakTepusyercs
AHATOMWYECKUM TOJXOJIOM K JiedeHno. Bee omeparun
TOTO BpeMeHU GbLTH HAMIPaBJIeHbl Ha YMEHbBIIEHIE Pa3-
MEpPOB THIIEBOHOTO OTBEPCTHS AMAadPArMbl U OTJIH-
YaJIUCh JPYT OT JPYTa JIUIIb CIIOCOO0M YITUBAHUSI.

BaxxHy1o posib B MOHMMaHUU B3aUMOCBSI3U MEKIY
AQHATOMUYECKUMH WM3MEHEHUSMU 30HbI Kap/uu, pac-
cTpoiicTBaMil  (DU3UOJOTHYECKUX TIPOIECCOB M MOP-
(posormueckuMy TPOSBIEHUSIMU 3a00JIeBaHUS ChITPA-
au pa6orsl P.R. Allison u N.R. Barrett [10]. O6a
aBTOpa COCPENOTOYN/IM BHUMAaHWE Ha IpepoTBpalile-
HUM pedIioKca XKeJIyJoYHOTO COJAEP’KUMOro B IIHIIIe-
BOJI, CUNTasl €ro KJIOYeBbIM 3BEHOM Iarorenesa PO.
P.R. Allison ormeuan neo6xomuMocTh Kpypopaduu,
paccMaTpuBasi ee KaK CIoco6 MpefoTBPAIEHHus pe-
(okca, a N.R. Barrett cuuran o6si3aTesbHBIM BOC-
craHoBjenue octporo yriaa I'mca. Takum o6pasom,
ObL7IO TOJIOKEHO HA4yaJl0 HOBOMY HCTOPHYECKOMY
arany B jedernnu [TIO/l u PO — anrtupedJiokcHoi
XUPYpPruu. 3aKOHOMEPHBIM Pa3BUTHEM 3TOTO TIOIXO-
Jla CTaJ0 TIOSBJIEHWE MHOXECTBA METOAWK XUPYPIH-
YeCKOTo JIeYeHUsI, HAIIPABJIEHHBIX KaK Ha yCTpaHEHHe
camoii I'TTO/I, Tak m Ha mpepoTBpanienne pedJorca
(Lataste, Mustard, Boerema, Hill, Nissen, Toupe,
YepHOYCOB 1 ZIP.).

CoBpeMeHHbIE TTOAXObI K XUPYPIUYECKOMY Jieve-
wuto [TIO/l m PO ocHoBbIBatoTCSI Ha (GAa30BBIX MPWH-
IUITaX orepaiuii, pa3paGoTaHHbIX B HaYaJe W CepeJin-
He XX Beka. XapakTepHOH 4epToil Halllero BpeMeHU
CTaJIO aKTUBHOE BHe/IpeHNE COBPEMEHHBIX 3H/I0BH/IEO-
XUPYPIU4eCKNX TEXHOJIOTUN M CHIDKEHUEe TPaBMaTHy-
HOocTH omepanuii. [InoHEepoM MamapocKomuyecKou aH-
tupedmiokcHol xupyprun cran Bernard Dallemange,
KoTopbiil B 1991 1. BBITIOJHUI NTEPBYIO JIAIAPOCKOTIN-
yeckyio ¢yupommnkammio mo Nissen-Rossetti [11].
B reuenue mocaeayomuX HECKOIBKUX JIeT Ha IPaKTU-
Ke ObLIO [IOKA3aHO, YTO JIAAPOCKOIMUYECKUN JOCTYI
SBJISIETCST METOZOM BbIGOpA IS aHTHPEQIIOKCHBIX
onepanusax [12].

3aKOHOMEPHBIM TTPOJIOJIKEHNEM BHEIPEHUS JOCTH-
SKEHUI HAYYHO-TEXHIUYECKOTO MPOrpecca B XUPYPIrHio
CTAJO TOsIBJIEHHE POGOTHYECKOTO XUPYPTUUECKOrO
kommtekca (PXK) «da Vinci» (Intuitive Surgical Inc.,
Cannuseiin, Kamudopuus, CIITA). B 2000 roay arent-
CTBO MUHUCTEPCTBA 3/[PABOOXPAHEHNUS W COITMATBHBIX
cayx6 CIHIA (Food and Drug Administration) maso
paspellienue Ha TPOBe/leHNe XUPYPrUUecKuX BMeIra-
tesberB ¢ omomibio PXK «da Vinci», a 8 2001 roay
npu nopgep:xke University Medical Center (UMC)
7 OTJIeJIeHNsI XUPYPIruM Y HUBEpCUTeTa mrarta Apru3oHa
OBLTIO TTOJIYyYEHO pa3pelieHre Ha TePBYI0 PoOOT-acCu-
cruposannyio (PA) onepaumio [13]. C Tex nop koJm-
YeCTBO XUPYPrUUECKUX BMEMIATEIbCTB, BBITIOJHSIEMBIX
npu nomomu PXK, exerogHo mporpecCUBHO yBe-
suunBaetrcsa [14]. K Hacrosiiemy BpeMeHU B MHPO-
BOH JinTepaType HAKOIJIEH OIpejeseHHbIl onblT PA
AHTUPEe(IIOKCHBIX OTepaIii, KOTOPBI TOJIYYHJI OT-
paXKeHWe B CHUCTEMATHYECKOM 0630pe, MOCBSIIEHHOM
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gedennto 'TIO/] u PO [15]. Cpeanm oreyecTBeHHBIX
aBTOPOB /IO CHX MOP HET €IMHOTO MHEHWS OTHOCUTEJb-
HO BO3MOKHOCTEN M mokazanuii Kk npuMeHennio PXK
npu I'TIO/[] m P3. Tak, B mpoexTe HAIMOHAJIbHBIX
KJIMHUYECKNX pekoMenjaiuii mo jgevernio [TIO/,
MpeicTaBIeHHOM PoccuiickuM o6IIecTBOM XHUPYPTOB,
9TOT BOIIPOC OCTAJICSI HEOCBEIIeHHbIM. TakuM o6pa-
30M, BBUJY 9KOHOMUYECKHUX (DAKTOPOB, HEGOJIBIIOTO
koamuectBa PXK B Poccum, Bompoc 1iesnecoo6pas-
HocTu PA omepannii m mpemMymiecTB Iepes Jianapo-
CKOIIMYECKUMH TeXHOJIOTUSMU OIEePATUBHOIO JIeYeHUS
IO/ ocTtaercss OTKPBITHIM.

B cBere BbllIeCKa3aHHOTO IIPEJCTABJSETCS aAKTY-
AJbHBIM TPOAHATM3UPOBATD OTEYECTBEHHBIE W MU-
pOBble IMy6GIUKALNU C IEJNbI0 OIEHKH IPEeuMYIIECTB
n HegocTaTkKoB PA  aHTHpPedIIOKCHBIX OIeparuit
U yTOUYHeHUs TokazaHuil kK npumeHenuio PXK y ma-
muenToB ¢ I'TIO/] u PO.

Mbl M3y4YnmIn aKTyaJIbHYIO 3apyGeKHYI0 M OTede-
CTBEHHYIO JINTEPATYPY, MOCBSIIEHHYIO XUPYPTUYECKO-
My sedennio [TIO/] n PO sanapockonnueckuM J0CTy-
moM u ¢ npuMerenneM PXK «da Vinci», a takike ux
cpaBHHUTeJbHOMY aHamudy. [loumck pabor, mocssiteH-
HBIX TeMe 0630pa JIUTEPATYPh, TPOBOAMIIN B 6a3ax JaH-
Hbix Pubmed, Scopus, Google Scolar, Cyberleninka,
eLibrary, DisserCat, ScienceDirect. IIpu atom 6biin
HCIIOJIb30BAHbI KJIIOYEBbIE CJIOBA: «JIAIIAPOCKOINYecKast
(pysmOoIIMKAINITY, «POOOT-ACCUCTHPOBAHHDIE aHTHPED-
JIIOKCHbIE omepanuny», «da Vinci», «Tpbika MHUIIEBO/I-
HOTO OTBepcTHsl auadparMbi», «pedokc-a30daruts.

HecMotrpss Ha axkTyalbHOCTb NPOOJEMbI, HAM Y/JAlI0Ch
HaliTy MeHee 20 MyGIMKAIWA, yIOBJETBOPSIONIMX TI0-
1cKoBbIM 3ampocaM (Ta6. 1).

W.S. Melvin et al. B oxmoii u3 mepBbIX pador,
HOCBAIIEHHBIX aHTuped IIoKCHBIM PA onepanusM, ot-
MedaeT 6e30macHOCTb W 3¢ PEKTUBHOCTD MTPUMEHEHIST
PXK «da Vinci» B JiedeHUHU MAIMEHTOB ¢ pedIIoKc-
a3oarutom [16]. B mpocnexktnBHOE uccaemOBaHueE,
pe3yJsbTaThl KOTOporo 6b11u ony6ukoBanbl B 2002 1.,
6b1 BRJTIOYeHBI 40 601pHBIX PI. B rpynmy narmen-
TOB, OLIEPUPOBAHHDBIX JIAIIAPOCKOIINYECKUM JIOCTYIIOM,
Bonn 20 marmenToB, 17 M3 HUX BBIMTOJHUIH QyHIO-
mukaruio o Nissen u 3 — no Toupe. I'pynma PA
omeparyii OblTa CXOAHA IO KOJMYECTBY MAI[MEHTOB
U COOTHOIIEHUIO IPIMEHEHHDIX OIlePATUBHBIX TEXHUK:
n = 20, 17 u 3 coorBercrBenno. Ilepuon nHabsome-
HUS OOJIbHBIX B JIByX I'DYIIIAX COCTAaBUJ B CpEIHEM
11,2 u 6,7 Mecsi1a COOTBETCTBEHHO. ABTODPBI TPUIILITH
K BBbIBOJY, 4TO 06€ T'DYIIbI CTATUCTHYECKH HE OTJIH-
YaJIMCh TI0 YPOBHIO MEPHONEPAINOHHBIX OCJIOKHEHUH,
JUTTEbHOCTH TOCIMTAIM3AINN, KOJUYECTBY peli-
JIMBOB, TIpu 3TOoM 0O0Iiee BpeMs PA omepaiuii GbLIO
B cpesiHeM Ha 45 MUHYT 60JIblile, 4eM JanapocKonuye-
CKHUX. ABTOPBI CBSI3BIBAIOT PA3HUILy B JAJUTENbHOCTH
olepalyy C 3TAllOM OCBOEHUS METOAMKU U OTMEYAIOT
HEOOXOAMMOCTD JIOTMOJHUTENbHBIX HCCIEJOBAHUN TMO-
CcJie TIPOXOXKAEHNST KPUBOII 00yUeHs.

B mocaenyommx uccaeroBaHUAX OBLIM  TIOJY-
YeHbl [OXOXKHe pPe3yJbTaTbl, KOTOPble CBUIETEeNb-
cTBOBaJM O TOM, 4yTo PA omeparuum B cpaBHEHUN

Tabauua 1. Kpatkasi Xxapakrepuctuka 1myGauKanuii, BKIIOYEHHBIX B JUTEPATyPHBIIH 0630D

Tun Ipynmbr Yucao
Wccnenosanue [Tepuoa HabmoneHUST
HCCJIeJOBAaHUS MaIeHToB MaIMeHTOB
g JID 20 11,2 Mecsara
Melvin et al., 2002 8078 PAD 20 6,7 Mecsia
] JID 25 6 MecsiteB
Draaisma et al., 2006 PKI PAD 25 6 Mecanes
. JID 25 22,3 Mecdna
Morino et al., 2006 PKU PAD 25 223 Mecsia
g JID 11 12 MecsineB
Nakadl et al., 2006 PKI PAD 9 12 MecsIIeB
. JID 20 1 Mecsiig
Muller-Stich et al., 2007 PKU PAD 20 1 Mecsir
Brenkman et al.,2016 P PAD 40 11 Mecsues
. JID 151 1 Mecsan
Soliman et al., 2020 291 PAD 142 1 Mecsr
Gerull et al., 2020 1 PAD 233 60 mecsies
JID 30 10 mecsiiieB
Tolboom et al., 2016 P PAD 45 3 Mecsia
, JID 278 23,7 Mecdia
O’Connor et al., 2020 P PAD 114 15,1 Mecsia
CeMeHgKUH U coasT., 2019 P1 IEXCED 27921 Menee 1 MecsIa
Bermes u coast., 2019 PU PAD 37 6 MecsaieB

[Ipumeuanne: * I[IN — npocnextusHoe ncciaegoanme; PKU — pangomusanpoBanHOe KOHTpoJupyeMoe ncciaenoBanne; P11 — pert-
pocniexTHBHOE Hcciaenoanne; PAD — pob6or-accuctupoBanHas Qynpommmkanus; JIO — sanapockonmyeckas GyHIOIIIKAINL.
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C JIaNapOCKOMMYECKUMH TPe6yIOT GOJIbIIEro KOJIH-
YecTBA BPEMEHW TPHU OAMHAKOBOH 3(PPeKTUBHOCTH,
YPOBHE II€PHOIEPAIMOHHBIX OCJIOXHEHWH, [IUTeNb-
HOCTH TOCHUTAIN3AINH, HEOOXOIMMOCTH TIOBTOPHBIX
omeparmit [17—19]. Tlpu atom pasauma B o6IieM
BpeMeHU ormeparuy OblTa 0GyCJOBJIEHA JJUTENbHO-
CTbIO TOJATOTOBUTEJNBHBIX MEPONPUATHI B TpyIiie
PA xupypruu, a BpeMs, He0OXOAUMOEe Ha BBITIOJTHE-
HUe TeX WM MHBIX 3TalloB ONepalud, CONOCTaBUMO
C JIATIAPOCKOTMYECKUM JIOCTYTIOM. B HEKOTOpBIX pa-
60Tax [JIUTEJbHOCTb HEIOCPEJCTBEHHO CaMoOi olle-
paiun Obla MeHbile B rpynme PA omeparmii. Tak,
B.P. Muller-Stich et al., cpaBuuB 2 rpynmel manu-
eHToB 10 20 YesoBeK B KaXKIOW, OMEPUPOBAHHBIX Ja-
napockonuyecku u ¢ npumenenuneM PXK, ormeuaior,
YTO TPHU COOIONEHUH Psiia YCJAOBUN CKOPOCTH BBI-
nojHeHus PA onepanuy 3HaYMTEJIbHO YBEJIMYUBAETCS
[21]. Tlo ux maHHBIM, CpenHss JJTUTEJbHOCTb Olepa-
un ¢ npuMenenneM PXK cocraBuia 88 MunyT mpo-
tuB 102 MUHYT B IpylIle JalapoCKOIUU. ABTOPbI KOH-
cratupyior, uro PXK o6ramaer psgoM npeuMyiiecTs,
KOTOPBIE TO3BOJIIOT YCKOPUTh MOGHIN3AINIO SKETy-
Ka U IHUIEeBoJa B 00JAaCTH HUIEBOJHOTO OTBEPCTUS
auadparmMel 1 061erduTh (GopMHUpOBaHUE (DYHIOILIN-
KaIlMOHHON MamXeTKu. Kpome Toro, ObLIO OTMEYeHO
yMEHBIIEHNE BPEMEHH JOKMHTa (CTHIKOBKM KOHCOJH
MAI[MeHTa) 110 MePE HAKOILJIEHUS OTBITA TIEPCOHATIOM.

KauecTBo »XM3HU TAIIMEHTOB IOCJE MEePEHECEHHBIX
PA n nmamapockonuyueckux aHTHPeIIOKCHBIX ollepa-
uil GbLIO TIPEIMETOM WM3yYeHWS HEKOTOPBIX WCCJIe-
noauuii. W.A.Draaisma et al. cpaBuum 2 rpymib
MAIMEeHTOB, KOTOPBIM ObLIa BBITOJHEHA (OYH/IOILIH-
karuss o Nissen B Jjamapockormueckom (n = 25)
n po6ormaeckoM (n = 25) Bapmantax [18]. Murpa-
U II0CJICONIEPAIMOHHDBIX OCJTOXXHEHUI B 00enux TpyIl-
max wuccjaefioBatesn He Habmonasu. PA omnepamnun
Tpe6OBaJIN JJOCTOBEPHO OOJIbIIETO KOJIMYECTBA BpeMe-
HU U 9KOHOMHYECKUX 3arpar. IIpum oreHke KavyecTBa
sku3nn 1o mkase GORD-HRQL uepes 1, 3, 6 u 12
MecsIeB Tocje XHPYPruuecKoro JedeHus He ObLIo
HaliIeHO JIOCTOBEPHBIX PA3IN4Mil MeXIY AByMS TPYII-
mamu (p < 0,05). L.E. Nakadi et al. npunum k moxo-
JKUM BBIBOJAM O GOJIbIIEN JJIUTETBHOCTH ¥ CTOUMOCTH
PA antupeduorcupix oneparuii [20]. K coxanennio,
He cOO6IIaeTcst 0 croco6ax OLEHKU KayecTBA JKU3HHU.
B rpymme PA onmepanmit (n = 9) ma 3-if Mecsn Ha-
6Jo/leHusT 4 TallMeHTa TIPEeIbSIBISIN CyObeKTUBHBIE
xano6er (ucarust, 6oJb B SMUTACTPHN, METEOPU3M),
B TO BpeMs KaK B JIAIAPOCKOMUYECcKoil rpymme (n =
11) xano6 we ormeueno. K 12-my mecsmy mabmome-
HUS TTAIUEeHTHl 06enX IPyni cyOGbeKTUBHO YyBCTBOBA-
Ju ce6s1 HOPMAJIBbHO, TIOBTOPHBIX OIEpalyii He MoTpe-
60Basoch. ABTOPBI 9TUX ABYX paGoT [€Ial0T BBIBOJ,
yro mpenmymiectBa PXK B anTHpedMOKCHON XUpyp-
TUU HE SICHBI, T03TOMY He PEKOMEHIYIOT PyTHHHOE HC-
nosib3oBanre PA TeXHOJOTUN W TOBOPST O HEOOXOH-
MoCTU JlanbHelniero udyuyenus PA antupediokcHbIX
BMETIATENbCTB.

Haubosee penpeseHTaTUBHBIE U CTATUCTUYECKH-
nocToBepHBble U3 TpoBedeHHBIX B 2000—2010 tT.

UCCJIe/IOBAHMIT, XOTS C MaJbIM KOJMYECTBOM HabJIio/1e-
HUil 1 BKJIIOYeHNeM npenMytiectseHHo 11O /] He6oh-
MIMX Pa3MepoB, BOLLIM B CHUCTeMaTHYecKue 0630pbl
u MetaaHaaussl [22, 23]. S.R. Markar et al. B 2010 r.
MPOBEJIM METAaaHaINu3, B KOTOPBIH Bomwm 226 mamm-
eHToB ¢ PJ, mepenectmx PA u janmapockonmmyeckyio
dynponmukarmio o Hucceny [22]. Ilpn cpaBHenun
JIByX METOJIWK OIIEHWBAJIN HAIUYWE WJIH OTCYTCTBHE
peruauBa 3a0oseBaHys, HEOOXOIUMOCTb ITOBTOPHOM
orneparyu, pasButhe Auc(arud, JeTaJabHbIE UCXOBI,
BpeMs ollepaliil U JJIUTEJIbHOCTb TOCHUTAIN3AINH,
WHTPAOTIEPAIIMOHHBIE W PAaHHWUE TOCTIEONePAIMOHHDIE
OCJIOJKHEHUS, OOILYI0 CTOUMOCTD Ollepalliu. ABTOPbI
BBIZIEJNTN 6 PaHAOMU3UPOBAHHBIX UCCJAEIOBAHWUI, OT-
BEYAIONINX KPUTEPUSIM IIOHMCKA. JIeTalbHBIX HCXO0B
He Hal6mogam0ch. JlocTOBEpHOII pasHUIIBI B 4YacToTe
MHTPAOTEPAIIMOHHBIX ocioxkuenuit (p = 0,202) u gm-
tenpHoCTH TocmuTaymsannu (p = 0,327) aas aByx
IPYHI BbIABJIEHO He Obuio. llpu cpaBHeHuUU cpemHeit
CTOMMOCTH OTIE€PAINY UCCAE0BATENN TPHUILIH K BBIBO-
1y o 6ombieii cpenneit croumoctu PXK. B 3 wuccie-
JIOBAHUSX COOOIIAIN O PA3BUTUH TTOCTEOTIEPAITHIOHHON
qucdaruy, 6e3 CTAaTUCTUYECKU 3HAYUMON pasHUIIbI
MEXAYy POOGOTUYECKMM U JIAMTAPOCKOMUYECKUM  [10-
crymamu (p = 0,902). Bo Bcex Ha6GMIOJEHUAX BPEMs
oTepaIy JAapOCKOMUYECKUM JOCTYHIOM OBLIO J0-
croBepro Menbine (p = 0,0002). IIpu stoM B msaTH
UCCTEIOBAHUSX OBbLIN JIOCTYTHBI JaHHbIE O BpeMeHU
npe6bIBaHKUS B CTAI[IOHAPE, KOTOPOE CTATUCTUYECKU
He pasimyasnoch B o6enx rpynmax (p = 0,327).

K mnpeumymiectBam PA omepanmii aBTOphl MeTa-
aHAJM3a OTHECJH BBICOKYIO TOYHOCTb U CBOOO[Y [/IBU-
SKeHUI MHCTPYMEHTOB IIPU MaHUIYJISIMAX, XOPOIILYIO
9PTOHOMHKY pabouyero MecTa XUPypra, YeTKYI0 BH3ya-
JIN3AIMI0 AaHATOMUYECKUX CTPYKTYP, obecriednBaonye
MPEINM3NOHHOCTD PAGOTDI ¢ TKAHAME. ABTOPBI TIPUIILIN
K 3akJioueHnio, uro PA xupyprusi He 06J1aJjaeT BbI-
PaKEHHBIMHU TMPENMYIIECTBAMU TI0 CPAaBHEHUIO C Jia-
HapOCKOINeEH, 32 UCKIIOYeHNEM KaTerOpuu MalieHTOB
«BBICOKOTO pHCKay». [lo WX MHEHWIO, WCHOJb30BaHUE
PXK sBrsercs 1es1eco06pa3HbIM y MAIIEHTOB C U3Me-
HEHHON aHaToMuell BCJeICTBUE TepeHECEHHBIX paHee
onepanuii A1 6e30nacHOil pabOTbl B yCJOBUSIX Clia-
€YHOTO TIporiecca GPIONTHON TosocTu. B 3akmovenne
CTaTbU ABTOPBI KOHCTATUPYIOT HEOOXOAUMOCTD AaJIb-
HeHIMX KPYIHOMACIITAOHBIX HCCJIEOBAHUI TpobJie-
Mbl 1711 (POPMUPOBAHUS IOCTOBEPHOI [[0Ka3aTebHON
6a3bl.

PaGotpl mocsenyionero AecsaTUIeTHsI XapaKTepu-
3YIOTCS yBEJIMYEHUEM KOJIUYECTBA MAIMEHTOB C GOJIb-
muMu 1/ unn perauBabivu TTIO/. Tloyuensr 06-
HaJIe)KMBAIONE  PE3YJbTaThl, CBUAETENbCTBYIOIINE
o npeumyniectBax PA omepanmii y aTtux Kareropuii
marmerToB. H.J. Brenkman et al. perpocmexTuBHO
IPOAHATM3UPOBAJIN Pe3yJbTaThbl JiedeHus 40 maruen-
TOB, KOTOpbIM B repuoj ¢ uioisg 2011 mo maprt 2015
rojia BoimosiHaan PA dynommukaimio no Toupe [24].
Y G6oNBIMHCTBA TAIMEHTOB OBLIN Tapas3odareasnb-
uble ['TIO/I, u B rpbIzKeBOM MeIKe pacnoJiaraaoch 60-
aee 50 % obbeMa sxenyzaka. CpeHee BpeMst OTE€paIK
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6bu10 118 MunyT, cpemnsisi kpoBonoreps 20 ma. Y 6
(15 %) manMeHnTOB BO3HUK/IM MOCIEOIEPAIIOHHBIE OC-
JIOKHEHUST: y ABYX TMAIMEHTOB HAGJIONAIN HarHoe-
HUE TOCJIe0NePAIIMOHHBIX PaH, Y OCTATbHBIX YeThIPEX
JINAarHOCTUPOBAJIM  aTeJIEKTa3 JIETKOTO, TPOAKAPHYIO
TPBUKY, MEIUACTHHUT, MepdOopaluio CIenoi KUIIKH.
Cpennuii cpok mpe6bIBaHUs B CTAI[MOHAPe ObLT 3 AHS.
[Tpn mMegmane Habmonenust 11 MecsneB y 1 manueHTa
(2,5 %) Habmogaan KIMHUYECKUil penuauB 3a00e-
BaHUsI, TOATBEPIKAEHHBIN JaHHBIME PEHTTeHOJIOrHYe-
CKOTO HCCJeJOBAaHUSA. ABTOPBI 3aKJIOYUIN, 4TO PA
omeparyy OKazaanuch APOEKTUBHBIMU B J€UEHUN
MarueHToB ¢ cyO6ToTasbHbiMu U ToTadbHbiME [TIO/]
C OTHOCUTEJIbHO HU3KOU Y4aCTOTOM CPeIHECPOYHBIX Pe-
muanBoB. [lo ux muenuio, PXK o6ecneunBaer mpe-
UMYIIEeCTBA Tepe] JamapocKoueil Mpu BbIAeJeHUN
TPBIKEBOTO MENIKA Y MaHUIYJISAIUSIX B Y3KOM aHATO-
MUYECKOM MPOCTPAHCTBE.

BosmosxubIM nipenmytiectBoM PA omepaiuii B aH-
TUPeJIIOKCHONW XUPYPTUU CIYKHUT CHUXKEHUE Tepuo-
MEPAIMOHHBIX OCJOKHEHUN Y TAIMEHTOB ¢ GOJIbITUMU
I'TIO/. B.G. Soliman et al. perpocmexTuBHO Cpas-
HUJIM HETOCPEJICTBEHHbIE PEe3YJIbTaThl JedeHust 293
nanuentoB ¢ 2012 nmo 2017 rox [25]. PA oneparun
BbITIOJTHWIN 142 manueHTaM, JIaiapoCcKONu4ecKue —
151. B 70 % mabmopennit 6pum I'TIO/ III wm IV
TUTIOB. ABTOPBI BBISIBUJIN CHUKEHUE YACTOTHI TIOCJIE-
OTIEPAIIMOHHBIX  OCJOKHEHUII TPU HUCIOJb30BAaHUU
PXK — 6,3 % mnportus 19,2 % 1pu JanapocKomude-
CKOM JIOCTyTIe. BOJBITMHCTBO 9TUX OCTOKHEHUN OBLIN
00yCJIOBJIEHBI  TIOBPEXKAEHUEM CTPYKTYp T'PYAHOI
MOJIOCTH € PAa3BUTHEM ITHEBMOTOPAKCA, MTHEBMOHWM,
YTO TIOYEPKUBAJIO TPYJAHOCTb MAHUITYJISIIUNA TTPSIMbI-
MU WHCTPYMEHTaMU B HEMOCPEJCTBEHHON OGJU30CTH
IJIEBPBI C MPUMEHEHWEM J[BYXMEPHOU BU3YyaJlIn3aluu
U, KaK CJIeJCTBUE, YBEJUYEHUE JJTUTETbHOCTU TOCITH-
TAJU3AIUU B TPYIINE JANaPOCKONUYECKUX OIeparuit
(1,8 mporus 1,3 amsa). [lanHoe HWCCAEJOBAHHE MOKET
CBUJIETEIbCTBOBATh O mnpeumymiectBax PXK ¢ Toukm
3PEHUsT CHUXKEHUN OCJIOKHEHUN B PAaHHEM IOCJEeOole-
pPAalMOHHOM TEPHO/IE.

W.D. Gerull et al. mpoBenu KpymHOe mpoCHeK-
TUBHOE WUCCJe0OBaHUEe, B KOTOpoe Bouumm 233 Talm-
enTa ¢ nmapassodarearpabiMu ['TIO/], onepupoBarHbIe
B tepuos ¢ 2010 mo 2014 r. [26]. Bbumm uckIo4YeHbI
mareHTsl Mosioke 18 et m/mam Te, y Koro ObLia
quarnoctupoana [TIO/l 1 rtwuna B coorBercTBUM
C COBPEMEHHOI aHATOMWYECKO Kaaccudukanmeii, mc-
nosibdyemoit B EBponie u CIIIA. Bce oneparun 6buin
mpoBenenbl ¢ momornpio PXK «da Vinci». Beem ma-
[UEHTAM BBIMOTHSIN yHAOIIMKAIMI0O 1o Nissen
MIPU BO3MOKHOCTH aIEKBATHOI MOOUJIN3AIUY TTHIIEBO-
Ja 1 QyHAOIIUKAIMIO 110 Toupe Tpu HEBO3ZMOKHOCTU
[MOJTHOTO BBIJIeJIEHUST TUIeBoa. PelieHne 0 UMILIaH-
Talnuyu OMOJIOTMYECKON CEeTKU B 06JIACTD IHUINEBOIHOIO
[TO /1 npuaNMaN UHTPAOTIEPAITNOHHO.

PesysibraThl JiedeHus OIEHUBAJIU CITYCTSI MECSIIL,
roJl, 3 rofla U S JIeT IMOCJe OIepali, B TOM YHCJe
1o ompocHukaMm kauectBa >kusiun (GERD-HROQL).
[Ipu Kak0M BU3UTE BBITOJIHSIN PEHTTEHOJIOTMUECKOE

HccJeloOBaHNe MHUIIEBO/A C 1IeJIbI0 OLEHKU I0JIOXKe-
HUS (DYHAOIUIMKAIMOHHON MaHXeThl. PacmososkeHne
ee BbIlle 2 ¢M HaJ ypoBHeM anadparMbl paclieHuBa-
JIU KaK PEHTTEHOJOTHYECKU TPU3HAK PEIuanBa 3a-
6oseBanud. llpoBoauan aHaniu3 BpeMEHHU OIepalyi,
HEOOXOAMMOCTH KOHBEPCUU [OCTYTA WM YAJTAHEHS
mamesoga (omepauust  Collis), 06beM KpoBomoTe-
pHU, HEOOXOAMMOCTH TIOBTOPHON OIEpaliii B TeyeHWe
30 nHell 1ocsie TIEPBUYHOTO BMEIIATENIbCTBA, JIETAJIb-
HOCTD. M3 223 "esioBek moiHOe HAGJIOIEHNE B TEUEHIE
5 stet niporn 62 % HAlUeHTOB, CBSI3b € OCTAJIbHBIMU
OblTa yTpayeHa WM HEBO3MOKHA. TOJBKO OMHOMY
narueHTy u3 oobIeil BhIOOpKU Gblia HeoOX0IuMa oTle-
paius 1o yAJWHeHWo TuimieBoga. KoHBepcuii m1ocTy-
na He ObLTO, a YPOBEHb MHTPAOIEPAINOHHON KPOBO-
MoTepyW He TMpeBbIman 35 MJ. Bpemsi omepaTtuBHOTO
BMelllaTeJbCTBA COCTABUJIO B cpegHeM 183 MUHYTDI.
Tosbko ognomy naiuenty B Tedenue 30 aHeil mocie
orepaiuy 1OTPe60BAJOCh IOBTOPHOE OIIEPATUBHOE
BMEIIATENbCTBO. 32 S-JIETHUH Tepuoj| HaOJI0IeHIs
elfe JBOe IIallMeHTOB ObLIN OIEPUPOBAHbBI ITOBTOPHO
B cBsi3u ¢ peruausoM IO/ u/um PI. Tlo pesyJb-
TartaM OIIEHKH KavyecTBa KU3HU 91 % omepupoBaHHbBIX
GOJIBHBIX OBbLIN TOBOJILHBI JIeYeHWEM W COOOIIAIN
o perpecce kiuHudeckux mnpossienuii ITIO/] u PO.
Pectionsiertsr coobmiamm o cHmkennu B 10 pas amw-
30/I0B TIpHeMa WHTHUOUTOPOB TIPOTOHHOI moMIel [26].

KonnekTuB aBTOPOB COOOIIAET O TPEUMYIIECTBAX
ucnoJsibzoBanusg PXK B anTuped IioOKCHON XUPYPruw,
Tak Kak uHCTpyMeHTbl PXK o6ieryaior goctym k aHa-
TOMUYECKUM CTPYKTYpaM M HUBEJUDPYIOT TeXHUYECKHe
TPYIHOCTH, ¢ KOTOPBIMU MOSKET CTOJKHYTbCS XUPYPT
OpyM KJACCHYeCKOW Jlamapockonuu. B dacTHOCTH,
PXK o6rerdaer moctym B 3aJHee CpeloCTEHWE W MU-
HUMU3UPYET PUCK TPaBMATH3alUU MeIMacTHHATIbHOI
TJIEBPBI TPU MOOMJIN3ATTH OOJACTH Kap/UH U TPbLKe-
BOTO MelllKa Ipy paboTe B OTPAaHUYEHHOM aHaTOMuYe-
CKOM TIpOCTpaHcTBe Gmarogapst Gospruei amune (1m0
CPaBHEHUIO C TPAJAUIIMOHHBIME JIATAPOCKOTINYECKUMH )
n 7 cremeHsaM cBOGOIBI POOOTHUECKIX MHCTPYMEHTOB.
Itn (HaKTOpbl TaKXKe TMO3BOJSIOT padoTath ¢ 6GOJIb-
meil 6e30MacCHOCTBI0 B YCJOBHSIX PYyOIIOBOTO TIPO-
1ecca, CHIXXasg PHUCK IOBPEKAEHUS KU3HEHHO BaXK-
HBIX CTPYKTYP M BEPOSITHOCTH Tepdopaiiii OpTaHOB.
Kpome Toro, aBTOpBI aKIIEHTUPYIOT BHUMaHUE Ha TOM,
4yTO TIpu ucnoab3oBann PXK wacrora koHBepcun 110-
CTyna TaksKe CBOAMTCS K MUHUMYMY B CPaBHEHHH CO
CTaHJAPTHOI sJamapockomnueii. TakuMm o6pazoM, KoOJI-
JIEKTUB aBTOPOB IO pe3yJbTaTaM OS-JieTHell paboTbl
Tpumres K BbIBojaM, uto npuMeHerne PXK sBisercs
NepCHeKTUBHLIM U Ge30IIaCHBIM HallpaBJeHHeM B Jie-
yerun P3O ma ¢one [TIO/], a Takxe MOXKeT MpUBECTU
K 3HAYUTEJbHOMY U JIOJTOCDOYHOMY CHMIKEHUIO Pelln-
JIMBOB 3a60JIEBaHUS W YJIYUIIEHWIO KAyecTBa >KU3HU
mnanueHTos [26].

Basknoit mpo6JieMoit coBpeMeHHOI aHTHped.IIoKC-
HOH XUPYPruml SBJSIOTCS IIAIIMEHTbI C PelyuIuBOM
IMIO/I. MeHHO 3Ty KaTerOpHIO MAIMEHTOB U3YJIHIN
R.C. Tolboomu et al., mpoBeast aHaau3 pe3yabTaToB
PA omepanmii y nanmentos ¢ peruausabiMu ITIO/]
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[27]. ABTrops! HabGMIOAANM 75 TIAIIMEHTOB TIOCIE PaHee
MepeHeCceHHbIX aHTUPEedIIOKCHBIX OIepaluii, KOTo-
pbIM Tpe6OoBasOCh IIOBTOPHOE XUPYPrUYecKoe Jjede-
HUE B CBSI3U C KJUHUYECKUM YXYIIIEHUEM COCTOS-
Hust (PENUANBOM U HAPACTAHUEM U35KOTH, AuCharum
n 1p.). IlanuenTsr GbIM pasjeseHbl Ha JIBE TPYIIIIbI
[0 BBIIOJHEHUIO JlaapocKonuyeckux u PA omepa-
it (30 m 45 yenoBek coorBercTBeHHO). HamGosee
4acTo BBHINOIHAIN (yHpommmkanuio 1o Toupe (45
n3 75 naumenTton), QyHAOMIMKANMIO 1o Dor BbI-
noimuuan 14 manmenrtaMm, mo Nissen — 10. B 3-x
HaOJTIOIEHUSX CHSTHE paHee CO3[aHHOW MaHXeTKU
HEe COIPOBOXK/AJIOCH ee MOBTOPHBIM (hOPMHUPOBAHU-
eM. CeTyaTplii UMIJIAHT B 00JACTU MUIIEBOIHOTO OT-
BepcTus quadparmol npu PA onepanusax ycraHoBUIN
27 manueHTaM U3 45, TOT/a KaK TPH JamapocKonnyie-
cknx — 8 us 30.

HeBo3MOKHOCTD 6€30TTACHOTO TPOIOJIKEHUS OTIe-
PATHBHOrO BMEIIATEIbCTBA U HEOGXOJUMOCTH KOH-
BEpPCUH JIOCTyTa Oblja CBS3aHA C TPYAHOCTHIO YETKOMN
nZeHTU(UKAIIT AHATOMUYEeCKUX CTPYKTYP U aJleKBat-
HOTO a/ITe3MOJIM3NCA TPHU JAMAPOCKOINN W, KAK CJE-
CTBHe, NPUBOAWJIO K mepdopaluy CTEHKH OpraHa,
MOBPEXK/ICHUIO KPYTTHBIX COCYIOB C PAa3BUTHEM KPO-
BOTEUEHNS, BOSHUKHOBEHUS [1e(DeKTOB ILIEBPBI U TIP.
B rpymnne manmentos c¢ mucnonb3oBaHneM PXK 6b110
3HAYUTEJBbHO MeHbIle KOHBEepCHil, 4eM B JIallapoCKO-
mmueckoit (1 m3 45 mporus 5 u3 30). Ilpm cpasme-
HUY WHTPAOIIEPAIMOHHONH KPOBOIIOTEpU U BPEMEHH,
3aTPAYeHHOTO KaK Ha OT/EJbHbIE ATAIbl OIEPaIliH,
TaK ¥ Ha BCE BMEIIATEJbCTBO I[EJIMKOM, [OCTOBEPHOM
Pa3HUIIBI MEX/y MEePBOI W BTOPOIl rpymnaMu He OT-
Meyanoch. BHYTpuOOIbHUYHON WU paHHEH TOCTeo-
MEePaMoOHHON CMEPTHOCTH B 00eHUX TPYMIax He GBLIO.
Bpemst mpe6biBanus B craroHape B rpymie PA ore-
paruii 6bLTIO JOCTOBEPHO MEHBIE, YeM B Jammapo-
ckormueckoil rpynmne (2—3 aus npotus 3—7 [Heil).
Bpems mHabmonenns cocraBusio 10 MecsieB /s TPym-
Ibl MAIMEHTOB, OIEPUPOBAHHBIX JIAIIAPOCKOIINYECKH,
un 3 Mmecaua Jnag rpynnsl PA onepanuii. Bonee uyem
y IOJIOBHHBI MAIMEHTOB 00enX TPYIII 3Kajo0bl IOcie
XUPYPrUYECKOTO JIeYeHUS OTCYTCTBOBATM WJHU ObLIN
MUHUMQJIBHBIMU ¥ JIETKO KOPPUTHPOBAIOCH MeIuKa-
MEHTO3HOI Teparnueii [27].

ABTODBI CUUTAIOT, YTO, HECMOTPS Ha OTCYTCTBHE
saBHOTO TpeBocxoactBa PXK Hajg smamapockommue-
CKUM JocTylioM, npumenenune PXK nosBosmio cHu-
3UTb YHUCJIO WHTPAOTEPAIIMOHHBIX OCTOKHEHUN, B TOM
yicJe IIPUBOAUBIINX K KOHBEPCHUHU JOCTyIIa, 3a cyeT
BBICOKOH TPENU3NOHHOCTH MaHUTYJSAIUNA B OTpPaHU-
YeHHOM IPOCTPAHCTBe. AHAJIOTWYHbIE BLIBO/JbI ObLIN
C/IeJIAaHBI TI0 TOBOJY TAIMEHTOB, paHee MEPEHECITnX
OTKPBITYIO ONepaluio, JJs KOTOPLIX BapuUaHT C IIPHU-
MeHeHneM PXK oxaspiBancs 6osee KOM(MOPTHBIM.
OtMeueHa BO3MOXKHOCTDb JI€JIMKATHOTO paccedeHus
pPyOIOBBIX CIIaeK U HAJIOKEHUS MIBOB B OTHOCUTETHHO
He6OJIbIIIOM OTPAHUYEHHOM IIPOCTPAHCTBE OJarofaps
WHCTPYMEHTAaM, CIIOCOGHBIM WMUTHPOBATDL IBUKEHUE
3amsCcThsl XUPYPra, mpu 3ToM 06Jaiast GOJIBIINM KO-
JINYECTBOM CTeneHell CBOOO/IBI.

B npyrom mccienoBaHuy, 3aTparuBaiolieM Karero-
puto manuenToB ¢ peruauBabivu [TIO/I, 6buiu mpen-
CTaBJIEHbI Pe3yJIbTaThl JallapocKonudeckux 1 PA aH-
THpeIIOKCHBIX Ollepanuil ¢ MeauaHON HaGJIOeHUs
6omee 1 roma. S.C. O’Connor et al. perpocnexTus-
HO CPaBHWJIW 2 TPYMIbBI TAIMEHTOB, COMOCTABUMBIX
10 BO3pacCTy, MHJEKCY Macchl TeJa, IIepPHOIIepallOH-
HOMY PHUCKY U COIyTCTByIOIIUM 3aboseBaHusM [28].
B oany u3 Hux Bomnun 114 manueHToB, KOTOpbIe ObLIN
OTIepPUPOBAHBI MO MOBOAY TapassodareambHoit [TIO/]
¢ npumenerneM PXK, npu atom y 24,5 % HalueHTOB
3TO omepanusl 6bLIa MOBTOPHOH. B rpymimy TpaauminoH-
HOH JTamapoCKONuu ObLIN BKJIOUEHbI 278 TallleHTOB,
1 To1bKO 12,9 % 13 Hux 6bLIN onepnpoBaHbl panee. He
YCTAHOBJIEHO [IOCTOBEPHBIX Pa3iIN4uil B JIUTEJbHOCTH
oneparnu (179 mporus 175 MUHYT), yPOBHE TI€pHOIIe-
PAIOHHBIX OCJIOKHEHUH, HEOOXOJUMOCTH ITOBTOPHBIX
omepaiuii n rocnuramu3anuu. OgHAK0 TpU HAOTO/e-
HUM B TedeHue 1 roza m Gosiee 4acToOTa PEILUINBOB,
MO/ITBEPKIEHHBIX PEHTTEHOJIOTHYECKH, B Tpynme PA
omepaiuii 6piaa gocropepHo Hiske (13,3 % mnportus
32,8 %). Ilpm oTOM caMH HCCIENOBATENIN OTMEYAIOT,
YTO MeAnaHa HaGJIOJeHNs B 3TOM rpylie OblTa MeHb-
me (15,1 mpotus 23,7 Mecsina B TPyMIE JanapocKo-
nuu). TakuM 06pasoM, aBTOPBI MPUXOAAT K BBIBOAY,
YTO TpUMEHEHHe POOOTHYECKUX TEXHOJOTHH Y Mali-
eHToB ¢ mapaszodareanbubiMu [TIO/] maer texuuye-
CKHe TIPENUMYIIECTBA MO CPaBHEHUIO C TPAAUITMOHHON
JIATIAPOCKOMe U 06ecrieynBaeT aHAJIOTHYHYI0 addek-
TUBHOCTD. Y JTy4IlIeHHAs BU3yaJn3alns, TOYHOCTD JBU-
SKEHWH M IPEIM3UOHHOCTb JHMCCEeKIMH, XapaKTepHble
st PA onepannii, nTparoT BasKHYIO POJIb TIPU TIOBTOP-
HbIX oreparusax 1o nooxy [TIO/l, uro orpaxkaercs
B CHIDKEHWH YACTOTBI PEIUINBOB.

TexHnuueckue mnpeuMyniecTsa poOOTUYECKOH Xu-
pypruu mpu aHTHPEIIIOKCHBIX OMepaIsax OTMEYEHbBI
u B oreyectBeHHOU sutepatype. VI.B. CeMeHsIKUH 1 co-
aBT. TIPOBENN WCCIe/J0BaHNe, B KoTopoe Bomuin 363 ma-
IMeHTa C PA3JIMYHON CTEeIeHbIO BbIpakXeHHOCTH PO
Ha (poHe IPBUKY THUIIEBOHOTO OTBEPCTUS AMAPATMbl
[29]. Bcem mnammentaM BBITOTHSIN (DYHAOTLTHKAIUIO
mo Hucceny. B 291 ciayuae 6bL1 BBIGpaH JTamapocKo-
MUYeCKUl JOCTyH, 72 maleHTta ObLIM OTePUPOBAHbI
¢ momorpio PXK «da Vinci». Texuuka oneparuBHOTO
BMelIaTeIbCTBa He OTJIMYaIach HU B IIEPBOM, HU BO BTO-
poli rpyIIe, 3a WCKIOYEHWEM 3Tana JOKWHTA, KOTO-
pblii 3anmMan He Gosiee 10 MUHYT W He YYUTHIBAJICS
B pacueTe OOIIETO BPEMEHU BMEIIATETbCTBA. ABTOPBHI
CpaBHUBAJIM OOBEM WHTPAOIEPAIIMOHHOII KpPOBOIIOTE-
pHU, BpeMsl omepaiyd W paHHHE MOCIeOTePaiOHHbIE
ocioxkHeHusi. He 6bL1o [TOCTOBEPHO BBISIBJIEHO TIpe-
WMYTIECTB TOH WM mHOW Meroanku. OMHAKO aBTOPBI
IPUILINA K BBIBOAY O 11€7ec000PasHOCTU IIPUMEHEHUS
PXK npu moBTOPHBIX BMeIIATeNIbCTBAX, MTPH BbIPASKEH-
HOM CIIa€4HOM IIpoliecce, TaK KaK YeTKOCTb U TOYHOCTb
pa6otel B 3D-u3o6pakeHnn, HUBEJIUPOBAHUE TPEMOpA
PYK ollepaTopa o6ecriequnBaloT IPEIU3NOHHOCTD XUPYP-
THYECKON TEXHUKW W MHHUMH3UPYIOT PUCK Pa3BUTHS
MHTPAOIepPAlOHHbIX ocokHeHuil. Eme ogHuM mep-
CTIEKTUBHBIM HAIPABJECHUEM HA3BAHO WCHOJIH30BAHUE

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

O630pHI / Reviews

PXK mnpu ruranrckux [TIO/I, korma nHeob6Xommma
aJieKBaTHass MOOMJIM3AINS JKeJIYKAa B YCIOBUSX Orpa-
HUYEHHOTO IMPOCTPAHCTBA — B 3aJHEM CPeJOCTEHUH.
OTMedeHo JJOCTOBEPHO (0Jiee HU3KOe YMCJI0 KOHBEPCHit
JIOCTYIIA, a TaKXKe YMeHbllleHue BpeMeHU ITpeGbIBaHuUs
B cTanmoHape mocie PA omeparuii.

KosnektnB aBropoB Kimauku —dakyabreTckoit
xupyprim Ne 1 mm. H.H. Bypaenko CeuenoBckoro
Yuusepcurera B nepuog ¢ 2015 mo 2018 r. mposen
neuenne 37 namueHtoB ¢ rurantckumu ['TIOJ] u oc-
JIOKHEHHBIM peJIIoKC-930(haruToM C UCIOJIb30BaHUEM
PXK [30]. ¥ 60 % GonbHBIX ObLIN TUIINYHBIE TPOSABJIE-
Hus PO, y 11 manmeHToB ¢ TOTAIBHBIME U CYyOTOTAID-
v [TIO/] mabmogamm maucdaruto [1—-III cremenn.
BceM manmeHntaM BBITIOTHAMN (DYHIOIUIMKALUIO B MO-
mudukarmu A.D. UepHoycoBa, KoTopas IOMOJTHSIACH
nepenneil win 3aaHell Kpypopadueit, 6e3 uMILIaHTa-
M CeTYATBIX SH/ONMPOTe30B. KoHBepcuil mocTyma
He ObLJIO, WHTPAOIEPAIMOHHAS KPOBOIOTEPS He TIpe-
Bormana 30 M. PermamBoB 3a0oseBaHus He OBLIO
Kak B paHHeM, Tak u B orgaseHnom (Gosee 6 mecsi-
1IEB) TIOCJIEOTIEPAIIMORHOM TIepHOfiaX. lIpakTmyeckn
y 100 % manueHToB Mpu KOHTPOJBHOM 3HIOCKOIIYE-
CKOM HCCJIEOBAHUN HAOJIIOMAIN PETPECCUI0 U,/ UIn
OTCYTCTBHE BOCIATUTEJbHDbIX HW3MEHEHWH CJIU3UCTON
000JIOYKY THIIEBO/A. ABTOPBI 3aKTIOUYMIN, UYTO MPH-
Menenne PXK o6ecrneunBaer BBICOKYIO IIPELU3NOH-
HOCTh MaHUMyJsImii 3a cdeT 10-KpaTHO yBeIMYeHHO-
ro 3D-uso6pakeHus1 ONepallnoOHHOTO TIOJs, yI06CTBO
(popMupOBaHUS MHTPAKOPHOPATBHOTO ITBa, MOOMIN3A-
MM SKeJIyJKa U TPbDKEBOrO MeIIKa B 3a/IHEM Cpelo-
crennn 3a cuer texHosmormu «EndoWrist»>. Hecmorps
Ha OINMCAHHBIE IIPEUMYIIeCTBa, TPUHIUINAILHON pa3-
HUIIBI B ATANAX BBITIOJTHEHNS OTEPAIAN UCCJIeI0BATEN
He OTMeYaId, HO OO03HAYWIU 11e7eco00Pa3HOCTb HC-
nosibzoBanuss PXK nipu I'TIO/] 6osbiiinx pa3smMepos.

3akJaouyeHue

HecMmoTpst Ha HEOJHO3HAYHOCTL Pe3YJIbTATOB IPO-
AQHAIN3UPOBAHHBIX PAa0OT, B II€JIOM aBTOPbHI CXOMST-
cs Bo MHeHuH, uto npuMenenne PXK B jeuernu PO
Ha ¢oue TTIO/] npaer psii npeuMyIiecTB Tepej Jiama-
pockonmdecknM joctynoM. OIHAKO Bce OHM TTO{YEPKH-
BAaIOT, YTO 3TH NPENMYIIECTBA MAKCHMAJBHO IOJIE3HbI
npu padore ¢ 6osbiuMu 1 rurantckumu [TIO/I, a tak-
K€ B YCIOBHSIX CIIAEYHOTO U/ WUJN PyOIOBOTO TPOIECCA.
B pyTtunHOII XUpyprudeckoil MpakTUKe HWCIOJIb30BAHNE
PXK onpasnano panexo ne Bcerga [16—21]. Iupokoe
BHeqpenre PXK sBisiercst Jiormdecku 060CHOBAHHBIM
M TEepPCIeKTUBHBIM HANpPaBJIeHUEM Pa3BUTUS MaJIOWH-
Ba3WBHOH xupypruu. Tak, mpu JlanapoOCKONNH XUPYPT
OTpaHMYEeH B CTENEHSX CBOOO/IbI IBIKEHUI, YTO JITUMUTH-
PYET BOBMOKHOCTH XWUPYPrUYECKON TEXHHUKH, 00yCJaB-
JIMBAET 9PrOHOMUYECKUE HEYIO0OCTBA, HEPEIKO BJIEYeT
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yBeJITYeHe IIPOJOIKUTENLHOCTH ONlepaliii U IIOBbIIIe-
HUe PUCKa WHTPA- U TTOCIEOIEPAIIMOHHBIX OCTOKHEHUT.
PXK ycrpansier husnosornyeckuii TpeMop pyK XUpYp-
ra, TOBBIMAS TOYHOCTb €TO JBUKEHWI, a TPeXMepHOe
n306paKeHne TIOMOTaeT WUX JIyullleil KOOPIMHAIIUH.
C npyroil CTOPOHBI, HECMOTPSI HA YBEJIWYEHHOE B Pasbl
n306paskeHne BBICOKOI YETKOCTH, ITPOCTPAHCTBO B MO-
HUTOpE OKa3biBaeTcsl 6ojiee Y3KUM, YTO B HEKOTOPBIX
CUTYaIMAX IIPENsTCTBYeT HeoOXOAUMOMY BU3YaJbHOMY
KOHTPOJTIO BCETO OIEPAITMOHHOTO TOJIS.

B psine pabor ormevaercs, uro npuMenenne PXK
MO3BOJIsIeT M30€XKaTh HEIOCTATKOB JIATAPOCKOIUH,
IpY 3TOM COXPaHSETCS MPUHIMII MaJjoif WHBA3UBHO-
CTH BMEIIATENbCTBA, & COOTBETCTBEHHO, YMEHBINAETCS
HOCJIEOTIePAIMOHHBIH (0JIeBOH CUHAPOM, JOCTUTAETCS
PaHHSS aKTUBU3AIUS TAIleHTa W ObICTPOE BO3BpAIIe-
HHUe K NPUBBIYHOMY 00pa3y SKM3HU 3a CYeT BBICOKOI
MPEIM3NOHHOCTH PaboThl ¢ TKaHIMu [25—28].

ITpu onenke sxoHOMU4ecKOi 3 PEKTUBHOCTH IBYX
OTIEPATHBHBIX METOJIOB JIATAPOCKOINS OKa3bIBAETCS
MeHee 3aTPaTHOH ¢ TOYKU 3peHHs aMopTusanuu 060-
PYZOBaHUS M CTOMMOCTH PACXOIHBIX MaTepuasos [21,
22]. Co BpemeneM croumoctb PA omneparuii ¢ 60Jb-
O BEPOSITHOCTBIO Oy/JeT CHIDKAThCS 3a CYET MO-
CTOSIHHOTO TIpollecca O0y4YeHMsI U HAKOILJIEHHS OIIbITa
XUpypramu, 4to OyJeT cmocoGCTBOBATH YBETMYEHHUIO
IOTOKA MAIMEHTOB U IIMPOKOMY THPa)XUPOBAHUIO
METOIMKM, a 3TO, B CBOIO OYepe/b, TTOMOKET HUBe-
JINPOBATh 3aTPaThl M PELIUTH BOIPOC 3KOHOMUYECKON
apderTuBHOCTH.

AHasu3 JuTepaTypbl He AaJl OZHO3HAYHBIX OTBeE-
TOB Ha BOIIPOC O TMPENMYIIECTBE JIATTAPOCKOIITYECKOTO
nmn PA poctynos B sedennu Goabubix PO u I'TIO/I.
Hecmotps ma To uto PA omepanum B psifie CTpaH Mpo-
JIOJKAIOT OCTaBATBCSl «IITYYHBIM TOBApOM», POGOT-
ACCHUCTUPOBAHHAS XUPYPIHUsl AKTUBHO pa3BUBAETCS
U JIOKa3blBaeT CBOIO Ge30IIACHOCTDb JJIsI IAIMEHTOB.
Pacmmpenne ob6yuenust xupyproB Ha PXK smummamit
pas3 IMOATBEPXKAAET, YTO METO/L IIePCIeKTUBEH U 3a cYeT
HEYKJOHHO PACTYIIETO KOJUYECTBA YCTAHABINBAEMBIX
B craimonapel PXK, a cienoBaTesbHO, 1 MOBBIIIEHUS
yncaa PA omepannii, MoKeT MOJIYYUTD ITMPOKYIO pac-
IPOCTPAHEHHOCTb B aHTUPE(IIOKCHON XUPYPrUH.

Ha ceronna B Poccun He cylectByeT KaMHUYE-
CKUX peroMeHaiumii o npuMeHernio PXK B sneuenun
6ompabIX PO 1w ITIO/, a KOJAMYECTBO HAYYHBIX pa-
00T 110 3TOI TeMe HeMHorouucjaeHHo [29, 30]. Mcxonsa
U3 OTbITa 3apYOEKHBIX KOJJIET-XUPYPTOB, HEOOXOIH-
MO NpOBeJieHre COOCTBEHHBIX MCCIEIOBAHUN JTaHHON
MpoO6IeMBI 7151 pa3paboTKH MOKA3aHUH K BBIGOPY TOTO
WM WHOTO XUPYPIUYeCKOro J0CTyIIa, a TakXKe co3/a-
HUS €JIMHOTO MPO3PAYHOTO ANTOPUTMA XUPYPTrUYECKO-
rO JIe4eHus NalueHToB PO, KoTopble B MOCe yomeM
Moryi Gbl OBITh BKJIIOUEHDBI B OTEYECTBEHHBIE KJINHU-
YyecKe peKOMeHIallnu.
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Hiatal hernia surgery: laparoscopic versus
robotic approach?

Roman N. Komarov, Sergey V. Osminin, Ildar R. Bilyalov’

Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim. Evaluate the advantages and disadvantages of laparoscopic and robot-assisted anti-reflux operations.
General findings. Reflux esophagitis in the association with hiatal hernia on the third place in the structure of gas-
troenterological diseases. The development of minimally invasive surgical technologies has led to an increase in
the number of laparoscopic and robot-assisted anti-reflux operations. The literature review includes 12 studies, the
results of which were published from 2002 to 2020, with a total number of patients 1633. In most of them, when
comparing laparoscopic and robot-assisted anti-reflux operations, the advantages of one or another technique were
not revealed. In some studies, the high cost and duration of the operation were noted when using the da Vinci robotic
surgical complex. Other studies have reported possible improvements in the treatment outcomes of patients with
large or recurrent hiatal hernias due to the high precision of movement and improved visualization characteristic of
therobot-assisted surgeries.

Conclusion. It is necessary to conduct more researches on this problem to develop indications for the choice of a
particular surgical approach, as well as to create a single transparent algorithm for the surgical treatment of patients
with reflux esophagitis and hiatal hernia.
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Xupyprus rpbbX NMLLEBOAHOIO OTBepcTUa anadparmoi:
slanapocKonu4eckue uiam podoT-accucTUpoBaHHble onepauun?

P.H. Komapos, C.B. OcMuHuH, U.P. Bunanos’

®rAOY BO «[lepsbiti MockoBCKkuii rocyaapCTBEHHbI MeANLIMHCKUE yHuBepcuteT uMm. Y.M. CeveHoBa»
(CeyeHoBckuii YHUBepcuteT) MuHucTepcTBa 3apaBooxpaHeHns Poccuvickoi denepaummn, Mocksa, Poccusi

Llenb: OLLEHUTb NPEUMYLLIECTBA 1 HEAOCTATKM N1anapOCKOMNNYECKMX U POBOT-aCCUCTUPOBAHHbLIX @HTUPE@OKCHBLIX
onepauun.

OcHoOBHble nonoxeHusa. Pedniokc-a3o0darnt Ha GOHE rpbiKM NULLLEBOAHOINO OTBEPCTUS Anadparmbl 3aHNMAET
TPETbLE MECTO B CTPYKTYPE racTPO3HTEPOJSIOrNYeCKMX 3abonesaHnin. Pa3aBntne ManonHBa3vBHbIX XMPYPrUYECKMX
TEXHONOMMI NPUBESO K YBENTMYEHUIO KONMYECTBA 1anapoCKONMYecknx 1 poboT-aCCUCTUPOBAHHbIX aHTUPEedIIOKC-
HbIX onepauuin. B 0630pe nuTepaTtypbl paccMaTpuBaioTcs 12 nccnefoBaHuii, pesynbTaTthl KOTOPbIX Obin ony6aum-
koBaHbl ¢ 2002 no 2020 r., ¢ 06LwMM Konn4ecTBoM NaumeHToB 1633. B 60NbLUIMHCTBE U3 HUX NPU CPaBHEHUN na-
napoCcKOMMYecKknX N pobOT-aCCUCTUPOBAHHbIX aHTUPEMNIOKCHBIX Onepauunin He 6bIN0 BbIIBIEHO NPEVMYLLECTB TOW
WIN MHON METOAMKMN. B HEKOTOPbLIX MCCEA0BaHMAX OblN OTMEYEHbI BbICOKME CTOUMOCTb U ANNTENILHOCTL onepa-
LMK NpU NCMONb30BaHNN POBOTU3NPOBAHHOIO XMpypruyeckoro komMmmnnekca «da Vinci». B gpyrux nccnegoaHmsx
COOO6LLAETCS 0 BO3MOXHOM YJIyHLLIEHUN PEIYNLTATOB IEYEHUS MALNEHTOB C BONLLUNMU U/UNN PELMONBHBLIMU Pbl-
Xamu NULLEBOAHOIO OTBEPCTUS Anadparmbl 6rarogaps BbICOKOM TOYHOCTU ABUXEHWNA U YIYHLLIEHHOW BU3yanm3a-
LMK, XapakTepHbIX A1 pOOOT-aCCUCTUPOBAHHbIX ONepaL .

3aknyeHue. HeobxoamMmo npoBeaeHne ganbHenLWwnx nccnegoBaHnii 4aHHoM NpobnaemMbl anis pas3padoTku noka-
3aHuii K BbIBOPY TOrO UJIM MHOIO XMPYPrMYECKOro AOCTYyNa, a Takke CO34aHne eauHOro Npo3payHoro anropmuTMma
XUPYPruyeckoro e4eHns nauneHToB ¢ PedilokC-330¢aruToM U rpbikemn NLLEBOAHOro OTBEPCTUA Anadparmsi.
KnioueBble cnoBa: pob6oT-acCcUCTMPOBaHHAA GYHOOMIMKaLMS, POOOTU3NPOBAHHBIN XMPYPrMYECKNA KOMMIEKC
«da Vinci», rpbixa NnueBogHOro oTBepcTua amadparmel, pedokc-asodparmt

KoHdnuKT MHTEepecoB: aBTopbl 3asBNASIOT 06 OTCYTCTBUN KOHMNNKTA NUHTEPECOB.

Ansa untnpoBaHusa: Komapos PH., Ocmununn C.B., bunsanos W.P. Xupyprus rpbiX NMWEBOOHONO OTBEPCTUSA Anadparmbl: nanapo-
CKOMUYecKne nnm poboT-accUCTUPOBAHHbIE OnepaLMmn? POCCUINCKMIA XypHaN raCTPO3HTEPOSIONMK, renaTonornm, KONonpPOKTOorn.
2022;32(1):15-23. https://doi.org/10.22416/1382-4376-2022-32-1-15-23
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Introduction

The tactics of treating patients with hiatal her-
nia (HH) is one of the most significant problems in
modern gastroenterology. According to a number of
authors, HH is among the three most frequently di-
agnosed diseases of the gastrointestinal tract (GIT),
behind only to cholelithiasis and stomach and duode-
num ulcers in terms of prevalence [1, 2]. According
to some authors, the prevalence of HH in the work-
ing population of developed countries ranges from 5
to 40 % and can reach 50—80 % in elderly patients
[3, 4]. In half of the cases, HH can occur without
clinical manifestations, but more than 90 % of these
patients, over time, have complaints of typical symp-
toms of reflux esophagitis (RE), such as heartburn,
belching, dysphagia or odynophagia [4].

RE is a disease caused by pathological flow back
and long-term exposure of gastric and / or duodenal
contents to the esophageal mucosa. The development
of RE is promoted by disorders in the motor-evacua-
tion function of the stomach, as well as a prolonged
pressure decrease in the lower esophageal sphincter
(below 5 mm Hg), associated with insufficiency of
the valvular apparatus of the cardia. In most cases,
these functional disorders may be due to the presence
of HH, which is diagnosed in 80—90 % of patients
with RE [5]. In patients with reflux esophagitis
complicated by peptic stricture, esophageal ulcer or
Barrett’s esophagus, HH of various sizes is detected
in almost 100 % of cases [6].

According to modern clinical guidelines, the
treatment of RE begins with drug therapy [7].
Unfortunately, in 40 % of cases, conservative treat-
ment is ineffective, and RE symptoms persist or
progress [8]. At the same time, even among patients
who have a positive effect of drug therapy, the risk
of developing complications such as esophageal
stricture, bleeding, and intestinal metaplasia of the
esophageal epithelium remains [9]. The ineffective-
ness of conservative treatment, as well as the devel-
opment of complications, can be an indication for
surgical treatment, which aims to repair HH, the
anatomical substrate provoking the development of
RE, and create an anti-reflux mechanism — a fundo-
plication cuff.

The first report on the surgical treatment of HH
was the work of Soresi A.L., published in 1919 [10].
The operation he performed was aimed to bring down
the organs located in the hernial sac into the abdomi-
nal cavity and suture the diaphragm with separate
interrupted sutures. This operation gave rise to the
first historical stage of HH surgery characterized by
an anatomical approach to treatment. All surgeries
of that time were aimed to reduce the size of the
esophageal opening of the diaphragm and differed
from each other only in the method of suturing.

The studies of Allison P.R. and Barrett N.R. had
a significant role in understanding the interrelation
between anatomical changes in the zone of cardia,

disorders of physiological processes and morphologi-
cal manifestations of the disease [10]. Both authors
focused on the prevention of gastric contents flow
back into the esophagus, considering it a key factor
in the pathogenesis of RE. Allison P.R. pointed to
the need for crororaphy, suggesting it as a way of
preventing reflux, whereas Barrett N.R. expressed
the need for restoring the acute angle of His. Thus,
a new historical stage was laid in the treatment of
HH and RE: anti-reflux surgery. So, the develop-
ment of many surgical treatment methods aimed at
both repairing the HH itself and preventing reflux
(Lataste, Mustard, Boerema, Hill, Nissen, Toupe,
Chernousov, etc.) gave rise to the logical advance-
ment of this approach.

Modern approaches to the surgical treatment of
HH and RE are based on the key principles of op-
erations developed in the early and middle of the
20th century. Active introduction of modern endo-
video-surgical technologies and minimization of the
traumatic character of operations is the characteristic
feature of this modern age. Bernard Dallemange was
the pioneer of laparoscopic anti-reflux surgery who
performed the first laparoscopic Nissen-Rossetti fun-
doplication in 1991 [11]. Over the next few years,
it has been proven in practice that laparoscopic ac-
cess is the method of choice for anti-reflux opera-
tions [12].

The introduction of the robotic surgical com-
plex (RSC) “daVinci” (Intuitive Surgical Inc.,
Sunnyvale, California) logically followed up on
the achievements of scientific and technological
progress in surgery. In 2000, the agency of the US
Department of Health and Human Services (Food
and Drug Administration) gave permission for surgi-
cal interventions using the da Vinci RSC. Later in
2001, with the support of the University Medical
Center (UMC) and the Arizona State University
Department of Surgery, permission was granted for
the first robot-assisted (RA) operation [13]. Since
then, the number of surgical interventions performed
with RSC has been progressively increasing every
year [14]. To date, certain experience in RA anti-
reflux operations has been gained and featured in the
systematic review on the treatment of HH and RE
[15]. Among domestic authors, there is still no con-
sensus on access and indications for the use of RSC
in HH and RE. Thus, in the draft national clinical
guidelines for the treatment of HH, presented by
the Russian Society of Surgeons, this issue remained
uncovered. Thus, due to economic factors, as well
as a small number of RSC in Russia, the issue of
relevance of RA operations and the advantages over
laparoscopic technologies for the surgical treatment
of HH remains open.

In view of the above, it seems relevant to analyze
domestic and world publications in order to assess
the advantages and disadvantages of RA anti-reflux
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operations, as well as to specify the indications for
the use of RSC in patients with HH and RE.

Materials and methods

We have studied current foreign and domestic
literature on the surgical treatment and the com-
parative analysis of HH and RE via laparoscopic
access versus the use of da Vinci RSC. Our search
for works on the topic of literature review was car-
ried out in the following databases: Pubmed, Scopus,
Google Scolar, Cyberleninka, eLibrary, DisserCat,
ScienceDirect. The following key words were used:
“laparoscopic fundoplication”, “robot-assisted anti-
reflux surgery”, “daVinci”, “hiatal hernia”, “reflux
esophagitis”. Despite the urgency of the problem, we
managed to find less than 20 publications satisfying
the search queries (Table 1).

Resluts

In one of the first studies on anti-reflux RA oper-
ations, W. Scott Melvin points out to the safety and
effectiveness of daVinci RSC use in the treatment of
patients with reflux esophagitis [16]. Forty patients
with RE were included in a prospective study, the
results of which were published in 2002. The group
of patients operated on by laparoscopic approach
included 20 patients, 17 of them underwent Nissen
fundoplication, three patients underwent Toupet

procedure. The group undergoing RA surgeries was
similar in terms of the number of patients and the
ratio of surgical techniques used: n = 20, 17 and
3, respectively. The observation period of patients
in the two groups averaged 11.2 and 6.7 months,
respectively. The authors concluded that the two
groups did not statistically differ in the level of peri-
operative complications, duration of hospitalization,
number of relapses, while the total time of RA op-
erations was on average 45 minutes longer than the
laparoscopic ones. The authors say the difference in
the duration of the procedures might be due to the
adaptive stage of mastering the technique and point
out to the need for additional research after passing
the learning curve.

In further studies, similar results were obtained,
which indicated that as compared with laparoscopic
procedures, RA operations require more time with
the same efficiency, the level of perioperative com-
plications, the duration of hospitalization, and the
need for reoperations [17—19]. At the same time,
the difference in the total time of the operation was
due to the duration of preparatory measures in the
RA surgery group, and the time required to perform
certain stages of the operation was matched to that
of the laparoscopic approach. In some studies, the
duration of the operation itself was shorter in the
RA group of operations. Thus, Muller-Stich et al.,
comparing 2 groups of patients, 20 people in each,
operated laparoscopically and with the use of RSC,

Table 1. Brief characteristics of publications included in the literature review

Study Type of study Groups of patients N;;tli};?lrts()f Observation period
Melvin et. al., 2002 | Prospective study | APATNRG WHOPREUS | 50 6.7 months
Draaisma et. al., 2006 | e | e o eation | 23 & monthe
Morino et. al., 2006 | o RS | it wmared fandaplication | 23 223 monthe
Nakadi et. al., 2006 | e | D Foncphication | 9 12 months
Muller-Stich et. al., Randomized laparoscopic fundoplication 20 1 month
2007 controlled trial | robot-assisted fundoplication 20 1 month
Brenkman et. al., 2016 Retg(gz(pégctive robot-assisted fundoplication 40 11 months
Solman ctal, 2020 | Rettspetive | apavoscopie fandoplication |12 =
Gerull et. al., 2020 Prospective study | robot-assisted fundoplication 233 60 months
Totboom el 2016 | Retgspctive [ lapsoscopie fndovliation |30 |10 months
O Comnor t_al, 2020 | Retppective | lpaoopic doptieation | 370 | 8 Tmonds
Semenyakin et al., 2019 | ReCiospective | taparoscopic fundoplication | %5 | Less than 1 month
Vetshev et al., 2019 Retr&?&e;tive robot-assisted fundoplication 37 6 months
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point out that under certain conditions, the speed of
performing RA surgery increases significantly [21].
According to their data, the average duration of the
operation via RSC was 88 minutes versus 102 min-
utes in the laparoscopy group. The authors state that
RSC has a number of advantages that allow acceler-
ating the mobilization of the stomach and esophagus
in the region of the esophageal opening and facilitat-
ing the formation of the fundoplication cuff. In ad-
dition, during the study, a decrease in docking time
(docking of the patient console) was noted as staff
gained experience.

In a number of works, the authors studied the
quality of life of patients after RA and laparoscopic
anti-reflux operations. Draaisma et al. compared 2
groups of patients who underwent laparoscopic (n =
25) and robotic (n = 25) Nissen fundoplication [18].
Intra- and postoperative complications were not re-
vealed in either group. RA operations required signif-
icantly more time and higher economic costs. When
assessing the quality of life according to the GORD-
HRQOL scale in 1, 3, 6 and 12 months after surgi-
cal treatment, no significant differences were found
between the two groups (p < 0.05). Nakadi et al.,
in their study, came to similar conclusions about the
longer duration and cost of RA anti-reflux operations
[20]. Unfortunately, there were no reports on the
methods of assessing the quality of life. At the same
time, the authors reported that in the RA surgery
group (n = 9), 4 patients had subjective complaints
(dysphagia, epigastric pain syndrome, flatulence) in
the 3rd month of observation, while in the laparo-
scopic group (n = 11) no complaints were recorded.
By the 12th month of the follow-up, patients in both
groups subjectively felt well, no reoperations were
required. The authors of these two papers conclude
that the benefits of RSC in anti-reflux surgery are
not clear and thus do not recommend the routine use
of the technology. At the same time, the researchers
discuss the need for further study of RA anti-reflux
interventions.

The urgency of the problem is demonstrated by
publications based on the studies carried out in the
2000s. They are characterized by a small number of
observations and the studies include predominantly
small size HH cases. The most representative and
statistically significant of them were included in sys-
tematic reviews and meta-analyses [22, 23]. So, in
2010, a team of authors, headed by S. R. Markar,
conducted a meta-analysis, which included a total of
226 patients with RE who underwent RA and laparo-
scopic Nissen fundoplications [22]. When comparing
the two methods, the researchers made assessments
based on various factors, such as the presence or ab-
sence of relapses, the need for reoperation, develop-
ment of dysphagia, fatal outcomes, operation time,
duration of hospitalization, intraoperative and early
postoperative complications and the total cost of the
operation. The authors identified 6 randomized trials
that met the search criteria. There were no deaths

among the patients during the observation. There
was no significant difference in the incidence of in-
traoperative complications (p = 0.202), as well as in
the duration of hospitalization (p = 0.327) for the
two groups. Having compared the average cost of the
operation according to the available estimation data,
the researchers concluded that the average cost of the
operation is higher in case of RSC procedures. Three
studies reported on the development of postopera-
tive dysphagia, with no statistically significant dif-
ference between robotic and laparoscopic approaches
(p = 0.902). In all the cases, the operation time via
laparoscopic access was significantly shorter (p =
0.0002). At the same time, five studies had sufficient
data on hospital stay, which was not statistically dif-
ferent between the two groups (p = 0.327).

The authors of the meta-analysis pointed out that
the advantages of RA operations include factors,
such as high accuracy and freedom of movement of
instruments during manipulations, good ergonomics
of the surgeon’s workplace, clear imaging of anatom-
ical structures, thus ensuring high precision during
the work with tissues. The authors concluded that
RA surgery has no clear advantages over laparos-
copy, except in the “high-risk” category of patients.
In their opinion, the use of RSC is appropriate in
patients with altered anatomy due to previous opera-
tions for safer work in the conditions of the adhesion
process in the abdominal cavity. In conclusion, the
authors state the need for further large-scale studies
of the problem in order to obtain a more reliable
evidence base.

The research of the next decade was character-
ized by an increase in data and the inclusion of pa-
tients with large and/or recurrent HH. In many of
them, encouraging results were obtained, indicating
the benefits of RA operations in these categories of
patients. Brenkman et al. retrospectively analyzed
the treatment results of 40 patients who underwent
Toupet RA fundoplication between July 2011 and
March 2015 [24]. Most patients had paraesophageal
HH, and more than 50 % of the stomach was located
in the hernial sac. The average operation time was
118 minutes, the average blood loss was 20 ml. Six
(15 %) patients had postoperative complications: two
patients had suppuration of postoperative wounds,
the other four were diagnosed with atelectasis of
the lung, trocar hernia, mediastinitis, cecal perfo-
ration. The average length of stay in the hospital
was 3 days. At the mid-point follow-up in the 11th
month, 1 patient (2.5 %) had a clinical relapse of
the disease, confirmed by X-ray data. The authors
concluded that robot-assisted surgery was effective
in the treatment of patients with subtotal and total
HH with a relatively low rate of mid-term relapses.
In their opinion, RSC provides advantages over lapa-
roscopy during the isolation of the hernial sac and
manipulations in a narrow anatomical space.

A possible advantage of RA approach in anti-re-
flux surgery may be the reduction of perioperative
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complications in patients with large HH. Soliman
B.G. et al., carried out a retrospective comparative
analysis of treatment results in 293 patients from
2012 to 2017 [25]. RA operations were performed
in 142 patients, 151 underwent laparoscopic proce-
dures. In 70 % of cases, patients had type III or
type IV HH. The authors revealed a decrease in the
incidence of postoperative complications via RSC —
6.3 % versus 19.2 %, with laparoscopic access.

Most of these complications were due to damage
to the thoracic cavity structures with the develop-
ment of pneumothorax, pneumonia, which made it
difficult to perform direct manipulations with instru-
ments in the close proximity of the pleura using two-
dimensional imaging, and, as a result, an increase in
the duration of hospitalization in the group of laparo-
scopic operations (1.8 vs. 1.3 days). This study may
indicate the benefits of RSC in terms of minimizing
complications in the early postoperative period.

American surgeons headed by William D. Gerull
conducted the largest prospective study we found,
which included 233 patients with paraesophageal
HH operated between 2010 and 2014 [26]. Patients
younger than 18 years of age and/or those diagnosed
with type I HH according to the current anatomi-
cal classification used in Europe and the USA were
not included in the study. All the operations were
performed using the da Vinci RSC. The patients
with possible adequate esophageal mobilization un-
derwent a Nissen fundoplication, and a Toupet fun-
doplication was performed in patients if a complete
mobilization was impossible.

The results of the treatment were evaluated one
month, 1, 3 and 5 years after the operation. All the
patients were offered quality of life questionnaires
(GERD-HRQL) at all the mentioned time points.
At each patient visit, an X-ray examination of the
esophagus was performed to assess the position of the
fundoplication cuff. Its location above 2 cm above
the level of the diaphragm was estimated as a ra-
diological sign of a relapse. The surgeons assessed
the operation time, the need for access conversion or
esophageal lengthening (Collis operation), the vol-
ume of blood loss, the need for reoperation within
30 days after the initial intervention and mortality
rates.

Of all 223 people, 62 % of patients underwent
complete follow-up for 5 years, the rest of the pa-
tients were out of contact or lost touch. According to
the authors, only one patient in the total number re-
quired esophageal lengthening surgery. The research-
ers also report that there were no access conversions,
and the level of intraoperative blood loss did not
exceed 35 ml. The time of surgical intervention av-
eraged 183 minutes. Only one patient required re-
operation within 30 days after the surgery. During
the 5-year follow-up period, two more patients were
reoperated due to HH and/or RE relapses.

According to the results of the quality of life as-
sessment, 91 % of the operated patients were satisfied

with the treatment and noted regression of the clini-
cal manifestations of HH and RE. The respondents
reported on 10-fold reduction in episodes of proton
pump inhibitors.

The team of the authors describe the benefits
of using RSC in anti-reflux surgery. In their opin-
ion, RSC instruments facilitate access to anatomi-
cal structures and minimize the technical difficul-
ties that a surgeon may encounter during classical
laparoscopy. In particular, RSC facilitates access to
the posterior mediastinum and minimizes the risk of
trauma to the mediastinal pleura during mobilization
of the cardia and hernial sac when working in a lim-
ited anatomical space, due to the longer length and 7
degrees of freedom of robotic instruments compared
to traditional laparoscopic ones.

These factors also make it possible to work with
greater safety in the conditions of the cicatricial pro-
cess, minimizing the risks of damage to vital struc-
tures and organ perforation. In addition, the authors
emphasize the minimized rates of access conversion
when using RSC, compared to standard laparoscopy.
Thus, based on the results of 5 years of work, the
team of authors came to the conclusion that the use
of RSC is a promising safe option in the treatment
of RE associated with HH and can also lead to a sig-
nificant and long-term reduction of recurrences and
improve the quality of life of patients.

Patients with recurrent HH is an important prob-
lem of modern anti-reflux surgery. This category of
patients was studied by Tolboom et al., who analyzed
the results of RA operations in patients with recur-
rent HH [27]. The authors observed 75 patients who
had previously undergone anti-reflux operations and
required repeated surgical treatment due to clinical
deterioration (relapse and increase in heartburn, dys-
phagia, etc.). Patients were divided into two groups:
those who underwent laparoscopic and robot-assisted
operations (30 and 45 people, respectively). Toupet
fundoplication was the most frequently performed
procedure (45 of 75 patients), Dor fundoplication
was performed in 14 patients, and 10 patients under-
went Nissen fundoplication. In 3 cases, the removal
of the previously created cuff was not formed again.
A mesh implant in the area of the esophageal opening
was installed in 27 out of 45 patients during RA op-
erations, while during laparoscopic surgeries, it was
installed in 8 patients out of 30.

The impossibility of safe continuation of the sur-
gical intervention and the need for access conversion
was associated with the difficulty of identifying the
anatomical structures and appropriate adhesiolysis
during laparoscopy and, as a result, led to perfora-
tion of the organ wall, damage to large vessels caus-
ing bleeding, pleural defects, etc. In the RSC group
of patients there were significantly fewer conversions
than in the laparoscopy group (1 out of 45 patients
versus 5 out of 30 patients).

When comparing intraoperative blood loss and
the time spent both for different stages of the
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operation and for the entire intervention, there was
no significant difference between the first and second
groups. There were no in-hospital or early postopera-
tive deaths in either group. The time of hospital stay
in the RA group was significantly less than in the
laparoscopic group (2—3 days versus 3—7 days).

The follow-up time was 10 months for the group
of patients operated on laparoscopically and 3
months for the group of RA operations. More than
half of the patients in both groups had no or minimal
complaints after surgical treatment and were easily
adjusted by drug therapy.

The authors believe that, despite the absence of
an obvious superiority of RSC over the laparoscopic
approach, the use of RSC allowed to reduce the num-
ber of intraoperative complications, including those
leading to access conversion, due to the high pre-
cision of manipulations in a limited space. Similar
conclusions were made about patients who had previ-
ously undergone open surgery, for whom the option
with the use of RSC turned out to be more comfort-
able. They pointed out the possibility of delicate dis-
section of cicatricial adhesions and suturing in a rela-
tively small limited space due to instruments that
can imitate the movement of a surgeon’s wrist and
have a large number of degrees of freedom.

In another study involving the category of pa-
tients with recurrent HH, the results of laparoscopic
and RA anti-reflux operations were presented with a
mid-point follow-up of more than 1 year. O’Connor
et al. retrospectively compared 2 groups of patients
matched in age, body mass index, perioperative risk,
and comorbidities [28]. One group included 114 pa-
tients who were operated on for paraesophageal HH
using RSC. The operation was repeated in 24.5 %
of the patients. The traditional laparoscopy group
included 278 patients, and only 12.9 % of them had
been operated on earlier. The researchers did not
find significant differences in the duration of the
operation (179 minutes vs. 175 minutes), the level
of perioperative complications, the need for reopera-
tions and hospitalization. However, when followed
up for 1 year or more, the frequency of radiological
relapses in the RA surgery group was significantly
lower (13.3 % vs. 32.8 %). At the same time, the
researchers themselves point out that the median
follow-up in this group was less (15.1 months versus
23.7 months in the laparoscopy group). Thus, the
authors conclude that the use of robotic technologies
in patients with paraesophageal HH has technical
advantages compared to traditional laparoscopy and
provides similar efficiency. The improved imaging,
motion accuracy, and precise dissection associated
with RA surgeries play an important role in HH re-
operations, thus leading to reduced recurrence rates.

The technical advantages of robotic surgery in an-
ti-reflux operations can also be found in the domestic
literature. Semenyakin I.V. et al., conducted a study
that included 363 patients with various degrees of
RE severity associated with hiatal hernia [29]. All

the patients underwent a Nissen fundoplication. In
291 cases, a laparoscopic approach was chosen, 72
patients were operated on using the daVinci RSC.
The technique of surgical intervention did not differ
in either the first or second group, except for the
docking stage, which took no longer than 10 minutes
and was not taken into account in the calculation of
the total intervention time. The authors compared
the intraoperative blood loss, the time of operation
and early postoperative complications.

According to the results of the study, no advan-
tages of this or that technique were revealed with
certainty. However, the authors came to the conclu-
sion that using RSC is a better choice for repeated
interventions in conditions of acute adhesive process,
since the accuracy of work in a 3D image, tremor
leveling of the surgeon’s hands ensure the precision
of the surgical technique and minimize the risk of
intraoperative complications. Another promising vi-
sion, according to the researchers, is the use of RSC
in giant HH, when appropriate mobilization of the
stomach is necessary in a limited space — in the pos-
terior mediastinum. In addition to this, Semenyakin
I.V. et al. point out to a significantly lower number
of access conversions, as well as a decrease in the
time of hospital stay after robot-assisted operations.

Another domestic work carried out by a team of
authors of N.N. Burdenko Clinic of Faculty Surgery
No. 1 of Sechenov University describes the treatment
of 37 patients conducted in the period from 2015 to
2018. All the patients had giant HH and complicat-
ed reflux esophagitis and underwent RSC surgeries
[30]. 60 % of the patients had typical manifestations
of RE, 11 patients with total and subtotal HH had
grade II-IIT dysphagia. All the patients underwent
fundoplication modified by A.F. Chernousov, which
was supplemented with anterior or posterior croro-
raphy, without implantation of mesh endoprosthe-
ses. There were no access conversions, intraopera-
tive blood loss did not exceed 30 ml. There were no
recurrences in either the early and late (more than
6 months) postoperative periods. The control endo-
scopic examination showed regression and / or ab-
sence of inflammatory changes in the esophageal mu-
cosa in almost 100 % of the patients.

The authors came to the conclusion that the use
of RSC provides high precision of manipulations due
to a 10-fold magnified 3D image of the surgical field,
the convenience of intracorporeal suturing, mobili-
zation of the stomach and hernial sac in the poste-
rior mediastinum via the “EndoWrist” technology.
Despite the described advantages, the researchers
do not point out to a fundamental difference in the
stages of the operation, however, they recommend
using RSC for large HH.

Conclusion

Despite the ambivalence of the results of the ana-
lyzed studied, in general, there is a consensus among
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the authors that the use of RSC in the treatment of
RE associated with HH provides a number of ad-
vantages over laparoscopic access. However, they all
point out that these benefits are most useful when
working with large and giant HHs, as well as in
conditions of adhesions and / or scarring. In routine
surgical practice, the use of RSC is not always justi-
fied [16—21]. The widespread introduction of RSC
is a logical and extremely promising vision in the
development of minimally invasive surgery.

Thus, during laparoscopy, the surgeon is limited
in degrees of freedom of motion, which also limits
the capacity of surgical technique, causes ergonomic
inconvenience, often leads to an increase in the dura-
tion of the operation and maximizes the risk of in-
tra- and postoperative complications. RSC eliminates
the physiological tremor of the surgeon’s hands, thus
increasing the accuracy of his movements, and the
three-dimensional image allows better coordination.
On the other hand, despite the magnified high-defi-
nition image, the field of vision in the monitor might
be narrower, which in some cases prevents the neces-
sary visual control of the entire surgical field.

In a number of works, it is pointed out that the
use of RSC allows to avoid the disadvantages of lap-
aroscopy. At the same time, it enables to maintain
the principle of low invasiveness of the intervention,
thus decreasing the postoperative pain syndrome, as
well as allowing to achieve early recovery of the pa-
tient and a quick return to the usual way of life, due
to the high precision of work with tissues [25—28].

When evaluating the economic efficiency of the
two surgical methods, laparoscopy turns out to be
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Macrophage phenotype after human refluxate
exposure, esophageal dysmotility and their
correlation with gastroesophageal reflux disease
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Svetlana V. Lyamina?, Sergey V. Kalish?, Sergey S. Pirogov®, Andrey B. Ponomarev',
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! Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
? Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation
3 Hertsen Moscow Oncology Research Institute, Moscow, Russian Federation

Aim of the study. To investigate the esophageal dysmotility, changes in the esophageal mucosa and the immune
response depending on the type of refluxate in gastroesophageal reflux disease (GERD) patients.

Material and methods. 68 patients with GERD were recruited: 28 (14 men; mean age, 45.74 = 2.23 years) non-
erosive reflux disease (NERD), 22 (15 men; mean age, 45.0 + 3.24 years) erosive reflux disease (EE), 18 (13 men;
mean age, 47.22 + 2.95) Barrett’s esophagus (BE). GERD patients underwent esophageal high-resolution manom-
etry (HRM) with a 22-channel water-perfused catheter and Solar Gl system (Medical Measurements Systems, En-
schede, the Netherlands), 24-hour impedance and pH monitoring using the Ohmega Ambulatory Impedance pH Re-
corder (Medical Measurements Systems). We analyzed receptor characteristics of monocyte-derived macrophages
in all groups of patients.

Results. On HRM examination, we showed that DCI (distal contractile integral) in NERD patients was higher than in
EE (p = 0.088) and BE (p = 0.076), also LES RP (lower esophageal sphincter resting pressure) in NERD patients was
higher thanin EE (p =0.039) and BE (p = 0.012). The analysis of reflux characteristics showed that the total reflux time
with pH < 4 for BE patients was longer than that for NERD and EE patients. An analysis of receptor characteristics
of monocyte-derived macrophages showed the prevalence of CD25 and CD80 expression in all groups of patients.
Conclusion. An analysis of the phenotype of macrophages derived from blood monocytes of GERD patients revealed
a prevalence of M1 macrophages that was typical for the Th1 type of immune response. The degree of esophageal
dysmotility was correlated with GERD severity and type.

Keywords: gastroesophageal reflux disease, immune response, blood monocytes, esophageal dysmotility
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Koppensauun nameHeHnn geHormna makpodaroe KpoBmu nocsie BO3[enNCcTens
Ha HUX ractpo3a3odareanbHOro pednioKkraTa u HapyLleHUn MOTOPUKU NULLeBoAa
¢ dopmoii racTpoasodareanbHon pedOKCHON 6one3Hn
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Ll,enb. V|CCJ'Ie,EI,OBaTb ABUrartesibHyro CDyHKLI,VIIO nmweBoaa, N3MeHeHNA C/IN3NCTOM 000T04KN nmuesonga N UMMYyH-
HbIA OTBET B 3aBMCMMOCTW OT XxapakTtepa pedJitokTara y nauMeHToB ¢ ractpoadsodareanbHon pedniokcHol 6ones-
Hbto (F3PB).
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Matepuanbl u meToabl. Bbinn 06¢cnenoBaHbl 68 naumeHToB ¢ NOPB: 28 ¢ HE3PO3UBHOM PedJItOKCHON 60e3HbI0
(H3PB), 22 nauyieHTa ¢ 3p03MBHOM pPedsItoKCHOM 6oneaHbo (33) 1 18 naumeHToB ¢ nmesoaom bappeta (MB). Bcem
naumeHTam, BKJIlOYEHHBIM B UCCIIeA0BaHNE, Oblia BbINOHEHA MAHOMETPUS MULLEBOAA BbICOKOrO pa3peLleHns 22-ka-
HanbHbIM BOAHO-Nepdy3noHHbIM kateTepoM (Medical Measurements Systems, Enschede, the Netherlands), 24-4ya-
coBas pH-umnegaHcomeTpusa (The Ohmega Ambulatory Impedance pH Recorder Medical Measurements Systems).
Bo Bcex rpynnax nauyeHToB Mbl OLEHUIN GEeHOTUN MakpodaroB KPOBM NOCHE BbIAENEHUS UX N3 MOHOLIMTOB.
Pe3ynkTtaTthl. B x04e aHann3a pe3ynsratoB MaHOMETPUM NULLEBOAA BbICOKOrO paspeLleHns MHTerpaabHas Cokpa-
TUMOCTb OVCTaNIbHOrO CEerMeHTa nuileesoaa y naumeHtoB ¢ HOPB 6bina Boile, 4em y naumeHToB ¢ 33 (p = 0,088)
1 MNB (p = 0,076). JlaBneHne Nokos HMXHEro NULLLEBOAHOIO chUHKTEPA B rpynne naumeHToB ¢ HOPB Takxe 6bi10
BbiLle, 4eM y naumeHToB ¢ I3 (p = 0,039) n B (p = 0,012). MNMpoueHT Bpemenu ¢ pH < 4 eanHuu y nauyeHTos ¢ Nb
Obin 6onblue, 4em y naumeHToB ¢ HOPE n 33. AHanma CD noBepXHOCTHbLIX PELLENTOPOB Makpodaros nokasasi npe-
obnapaHne CD25 n CD80 noBEPXHOCTHLIX PeLenTopoB y nauneHTos ¢ MNIPE.

BbiBoAbl. AHaNn3 heHoTMNA MakpodaroB KPOBM NaLLMEHTOB Nokasan npeobnagaHre NoBEPXHOCTHbLIX PELLENTOPOB
M1 makpodaros, xapakTepHbIX 48 npoBocnanutensHoro Th1 Tmna nMMyHHOro otTeeTa. HapyleHus oBMratenbHOn
bYHKUMN NuLeBoaa 6b11v 601ee BbipaxeHbl y 60MbHbIX ¢ B, yem y naumeHToB ¢ HOPB 1 93.

KnioueBble cnoBa: ractpoadodareasnbHas pedniokcHas 6051e3Hb, MMMYHHbIA OTBET, MOHOLIUTLI KDOBW, HapyLue-
HWe ABuUratesibHon GYHKUUW NuLesoaa

KoHdnukT uHTepecoB. ABTOPbI 3asB/S0T 06 OTCYTCTBUMN KOHDNKTA UHTEPECOB.

Ana umtupoBaHua: [lNMapackesoBa A.B., TpyxmaHoB A.C., CtopoHoBa O.A., JlamuHa C.B., Kanuw C.B., MNuporoe C.C.,
MoHomapes A.B., PymaHuesa [.E., Mansbiwes U.10., Maes U.B., BawkunH B.T. Koppensunn nameHeHmin peHotuna makpodaros
KPOBWM Mocne BO3OENCTBUSA Ha HUX ractpoasodareanbHOro pediokrata U HapylweHuin MOoTopukm nuuweBopa ¢ dopmon
racTpoasodareanbHoii pednoKCcHo 6onesHn. Poccuinckuii xypHan racTpO3HTEepPOsIOrnMn, renaTtosiornn, KONornpoKTONornn.

2022;32(1):24-33. https://doi.org/10.22416/1382-4376-2022-32-1-24-33

Gastroesophageal reflux disease (GERD) symp-
toms can be identified in 10 % to 20 % in the adult
population in the Western countries and less than
5 % in Asia [1], and endoscopic findings of GERD
have been observed in more than 10 % of all patients
who have undergone upper gastrointestinal endosco-
py [2—4]. Unfortunately, observational studies have
shown that the overall prevalence of partial- and
nonresponse to proton pump inhibitor (PPI) therapy
was 45 % [5, 6]. The disease rather progresses with
an increase in erosion size, ulceration, and devel-
opment of esophageal complications such as peptic
stricture, bleeding and Barrett’s esophagus. There
are many mechanisms involved in the pathogenesis of
GERD, including impaired resting pressure (RP) of
the lower esophageal sphincter (LES; LES RP), hia-
tal hernia, disturbed esophageal clearance, and gas-
tric dysmotility [7—10]. Therefore, high-resolution
manometry (HRM) is an essential diagnostic test
for determining esophageal motor function disorders
[11]. These problems are arousing increased interest,
especially considering the findings from studies of
the immune response in patients with GERD.

Cytokines are produced mainly by macrophages.
Macrophages can change their phenotype under the
influence of various factors. They produce inflam-
matory and anti-inflammatory cytokines, as well as
growth factors and reactive oxygen species [12].

GERD is characterized by the impaired immune
response manifesting as an imbalance of the cellular
(Th1) and humoral (Th2) immunity, which may be
caused by the difference in macrophage phenotypes:
M1 (pro-inflammatory) or M2 (anti-inflammatory).
M1 macrophages arise following stimulation with

IFN-y and M2 macrophages are stimulated by IL-4
or IL-13 [13—15].

Previous studies have found that activation of
the Th1-mediated immune response leads to erosive
GERD, while activation of the Th2-mediated immune
response can cause Barrett’s esophagus [16, 17].

Recently, refractory GERD at the tissue and cel-
lular levels has become the subject of increased inter-
est, and the possible effects of the immune response
to GERD are being actively discussed [18]. Increased
secretions of interleukin (IL)-18 [19], IL-8, tumor
necrosis factor (TNF), and IL-10 have been observed
in patients with GERD. Furthermore, experimental
studies have shown that Th2-type immune response
cytokine (IL-4, 1L-10, I1L-13) levels are significantly
higher in BE patients [19]. However, no difference in
pro-inflammatory cytokine levels has been observed.
The most recent studies of BE have shown that it
is characterized by IL-4 secretion and activation of
the Th2-type immune response [18, 20, 21]. IL-4 in-
duces metaplasia of esophageal squamous epithelial
cells; therefore, IL-4 causes the development of BE
in GERD patients [20].

According to published data, the type of esopha-
geal damage and the response of the mucous mem-
brane largely depend on the type of refluxate, as well
as the patient’s immune profile. Th2-immune response
was shown to cause Barrett’s esophagus and decreased
acidity and the alkaline duodenal content in the
esophagus may increase risk of this condition [22].

We hypothesized that different types of refluxate
may in some way have a different effect on the mac-
rophage phenotype, thus affecting the immune pro-
file that determines the type of GERD. This study
was aimed to investigate the damage to the mucous
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membrane of the esophagus depending on the type
of refluxate.

The study was conducted to assess the role of mo-
tor dysfunction and the burden of on immune cells
caused by various types of refluxates. It has the po-
tential to contribute to the future investigation of
prokinetics use in GERD and to refine the treatment
strategies for GERD.

Methods

Data Sources

This prospective, experimental study was con-
ducted at Sechenov First Moscow State Medical
University (Sechenov University) and Yevdokimov
Moscow State University of Medicine and Dentistry.
Clinical study protocol was approved by the local
ethics committee of Sechenov University version 2.0
from 10.02.2016 and posted on ClinicalTrials.gov
with study identifier NCT02699060 before enroll-
ment of patients.

The following inclusion criteria in the study were
identified:

1. Signed informed consent.

2. Male and female patients from 18 to 65 year
old.

3. Clinically and/or endoscopically confirmed
diagnosis of GERD.

Exclusion criteria were as follows:

1. Treatments with PPIs and/or H2RA were
stopped at least 1 week prior to study inclusion.

2. Female patients who was pregnant or planning
to become pregnant or lactating.

3. Any acute diseases or conditions, exacerba-
tions of concomitant chronic diseases at the inclusion
phase of the study.

4. Participation in a clinical trial in the past
3 months.

5. Any condition which, in the opinion of investi-
gator, makes the patient unsuitable for participation
in the study.

Patients with non-erosive gastroesophageal re-
flux disease (NERD), erosive esophagitis (EE) and
Barrett’s esophagus (BE) were enrolled. Patients
were classified based on clinical evidence and the re-
sults of an upper gastrointestinal endoscopy. Written,
informed consent was obtained from each patient in-
cluded in the study. The study protocol conforms
to the ethical guidelines of the 1975 Declaration of
Helsinki as reflected in a priori approval by the in-
stitution’s human research committee.

NERD: GERD patients with minimal mucosal
changes by endoscopic examination. The changes in-
cluded vascular injection or vascular spots above the
Z-line. When the impedance-pH monitoring record-
ings were analyzed the symptom index (SI) and the
symptom association probability (SAP) (heartburn)
resulted in a positive SI and SAP in 28 patients with
NERD during our study.

BE: patients with long segment (>3 cm) and
short segments (<3 c¢cm) of the epithelial column lo-
cated between the upper border of the gastric folds
and the proximal part of the Z line and the presence
of intestinal metaplasia was histopathologically con-
firmed in biopsies of the Barrett epithelium segment.

EE: Patients with GERD symptoms with ero-
sions or disruptions of the esophageal mucosa of dif-
ferent degrees by Los Angeles Classification as fol-
lows: Grade A, one (or more) mucosal break less
than 5 mm that does not extend between the tops of
two mucosal folds; Grade B, one (or more) mucosal
break greater than 5 mm long that does not extend
between the tops of two mucosal folds; Grade C, one
(or more) mucosal break that is continuous between
the tops of two or more mucosal folds but involves
less than 75 % of the circumference; and Grade D,
one (or more) mucosal break that involves at least
75 % of esophageal circumference [8].

Frequency Scale for the Symptoms of GERD
(FSSG)

The intensity of gastroesophageal reflux symp-
toms was assessed using the Frequency Scale for
the Symptoms of GERD (FSSG) questionnaire, in
which a score of 4 indicated the highest frequency
of symptoms and a score of 0 indicated an absence
of symptoms. The FSSG questionnaire consists of
12 questions related to 7 acid reflux symptoms and
5 dysmotility-like symptoms, was used to assess the
GERD symptoms [23].

Blood sampling

We determined type of Th-immune response
by analyzing blood monocyte/macrophage pheno-
type in patients with different forms of GERD.
Monocytes were isolated from the patients’ blood
samples and cultured to macrophages in standard
conditions: RPMI1640 medium, 10 % FBS, 37 °C,
5 % CO.,. Pooled analysis of macrophage and mono-
cyte derived macrophages included typical M1/
M2 surface macrophage CD markers (CD25, CD80
and CD163, CD206) performed by flow cytometry
(Beckman Coulter FC500). CD25, CD80 (M1 mark-
ers) and CD163, CD206 (M2 markers) are receptor
characteristics Th1 and Th2 immune response, re-
spectively.

Endoscopy and biopsy

All the patients underwent upper gastrointesti-
nal endoscopy to confirm and grade the type of the
disease (NERD, EE, BE). The examination included
analysis of esophageal mucosa, expression of inflam-
matory changes, location, size, number of mucosal
defects, as well as the appearance of the gastric and
duodenal mucosa. Biopsy was performed of the four
quadrants at each 2 cm and 2 cm above the Z-line
[24, 25]. Microscopic features were based on hema-
toxylin and eosin (H&E) staining (original magnifi-
cation x40).

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8094498/#CR8

www.gastro-j.ru

OpuruHanbHbele uccnegoBanusd / Original articles

Esophageal high-resolution manometry and

esophageal pH monitoring

GERD patients underwent esophageal high-res-
olution manometry (HRM) with a 22-channel wa-
ter-perfused catheter and Solar GI system (Medical
Measurements Systems, Enschede, the Netherlands)
and 24-hour impedance and pH monitoring using
the Ohmega Ambulatory Impedance pH Recorder
(Medical Measurements Systems). The 24-hour im-
pedance and pH monitoring recording were uploaded
onto a portable storage card and for computer-as-
sisted manual analysis, using a specialized software
program.

In GERD patients forms we analyzed follow-
ing HRM parameters: the distal contractile integral
(DCI) and the lower esophageal sphincter resting
pressure (LES RP). Standard measuring parame-
ters were collected: percentage of total time when
pH was <4, longest reflux event, number of reflux
events longer than 5 minutes, and number of reflux
episodes in 24 hours. Reflux episodes were classified
as acid, weakly acidic and weakly alkaline reflux.
Heartburn was considered related to a reflux episode
if they occurred after/within 2 minutes or during of
a reflux episode.

Statistical analysis

For statistical analysis, we used descriptive
statistics for numerical variables and frequen-
cies, p < 0.05 was considered to be statistically
significant. The analysis was performed by using

SPSS-17.0 statistical analysis software (SPSS Inc.,
Chicago, IL, USA).

Results

28 NERD patients (14 men; mean age, 45.74 +
2.23 years), 22 EE patients (15 men; mean age,
45.0 + 3.24 years) and 18 BE patients (13 men;
mean age, 47.22 £ 2.95) were recruited at the
V.H. Vasilenko Clinic of Internal Diseases
Propaedeutics, Gastroenterology and Hepatology of
Sechenov University (Figure 1).

FSSG questionnaire results

The FSSG questionnaire was used to assess GERD
symptoms in this study. The total FSSG scores of the
patients ranged between 1 and 21 points. 61 % of
NERD patients had prevalent symptoms associated
with acid reflux and 39 % of NERD patients had
prevalent symptoms related to dysmotility. 27 % of
EE patients had prevalent symptoms associated with
acid reflux and 73 % of EE patients had symptoms
related to dysmotility. 33 % of BE patients had prev-
alent symptoms associated with acid reflux and 67 %
of BE patients had symptoms related to dysmotility.

Esophageal HRM

On HRM examination, we showed that DCI in
NERD patients was higher than in EE (p = 0.088)
and BE (p = 0.076), also LES RP in NERD patients
was higher than in EE (p = 0.039) and BE (p =
0.012) (Figure 2). For NERD patients, the DCI

GERD patients (n = 68)
MaumeHTol ¢ IIPB (n = 68)
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Y A

FSSG questionnaire
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markers (Th1 immune response) and CD163, CD206

AHanus beHoTuna Makpodaros KpoBu nytem
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GER (I'9P) — gastroesophageal refluxate (racrpossodareampuniii pedmoxrar); GERD (I'9PB) — gastroesophageal reflux
disease (racrpossodareampnas pedmorcras 6omesnn); NERD (HOPB) — non-erosive reflux disease (nesposusnas pedamoxc-
mast 6omesnn); EE (93) — erosive esophagitis (sposusnbiit a30darut); BE (IIB) — Barrett’s esophagus (mmmeson Bappera)

Fig. 1. Scheme of experimental study and patients’ distribution

Puc. 1. Cxema 9KCIIEPUMEHTAJIbHOTO HUCCJJAEeJ0BaHNA U paclpe/ie/ieHnd IMalueHToB
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DCI and LES RP for BE patients were less than that for NERD and EE patients.

NCAC u AII HIIC y nanmenTos ¢ IIb 6o ke, yeM y manuentos ¢ HOPB u 93.

Difference the LES RP for NERD patients and EE patients and BE patients was significant.

JII HIIC y nammento ¢ HOPDB cratucruyeckn 3naunmo oramnvanocs 1o cpasienuto ¢ I HIIC y nanumenrtos ¢ 939 u IIb.

Fig. 2. HRM parameters in patients with GERD
Puc. 2. ITapamerpor MBP y namnuenro ¢ T9Pb

was 1140.7 mmHgxsxcm (104.0—3759.0); the DCI
values were 695.7 mmHgxsxcm (41.0—2462.0) for
EE patients and 682.0 mmHgxsxcm (14.0—1933.0)
for BE patients. The LES RP for NERD patients
was 23.48 mmHg (9.0—42.0); the LES RP values
were 18.36 mmHg (5.0—45.5) for EE patients and
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The total reflux time with pH <4 for BE patients was longer
than that for NERD and EE patients

[Ipouent Bpemenu ¢ pH<4 y manuenros ¢ [Ib 6bur Goabie,
yeM y nanuenros ¢ HOPb u 939

Fig. 3. The total reflux time with pH<4 % for GERD
patients

Puc. 3. % Bpemenu ¢ pH<4 B mnuieBosie y MaiueHToB ¢
pazmmunbiMu popmamu ['OPb

15.7 mmHg (1.0—43.0) for BE patients. Therefore,
significant difference was observed between the
LES RP for NERD patients and EE patients and
BE patients.

Twenty-four hour pH-impedance Metrics

The total reflux time, the number of reflux epi-
sodes, the number of long reflux periods > 5 minutes,
the longest reflux period were analyzed by 24-hour
impedance and pH monitoring (Tables 1, 2). The
AET of NERD patients was lower than that of EE
and BE patients. As for the reflux episodes, NERD
patients had a significantly decreased number of acid
reflux episodes when compared with EE and BE pa-
tients. The minimal change in NERD patients may
be due to the fact that PPI treatment was stopped at
1 week prior to study inclusion.

The analysis of reflux characteristics showed that
the total reflux time with pH <4 for BE patients
was longer than that for NERD and EE patients
(Figure 3).

Morphological characteristics of esophagus

Neutrophilic and eosinophilic infiltration of the
esophageal mucosa and submucosa and dilated in-
tercellular spaces were observed in all GERD pa-
tients. Furthermore, neutrophilic infiltration and
eosinophilic infiltration of the esophageal mucosa
and submucosa were more commonly observed in
NERD patients than in EE patients. Some EE pa-
tients had gastric metaplasia. BE patients had in-
testinal metaplasia and low-grade dysplasia of the
esophageal mucosa.
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Table 1. Main parameters of 24-hour esophageal pH monitoring for patients with different forms of

GERD

Tabauua 1. OcHoBHbIE MapaMeTpbl 24-uyacoBoil pH-uMIejaHcOMETpUN THIEBOA Y MAIMEHTOB ¢ pas-
sunuabiMu popmamu [IPH

Types of GERD
patients
['pynmbl manueHToB

C Pa3JMYHBIMU
dopmamu I'OPB

Total reflux

time episodes reflux periods >5 minutes | the longest GER,
<4 (%) Meaunana yuciaa Meanana ynciaa minutes
% BpemeH SIN30/10B 2130108 [P Meanana caMmoro
¢ pH Menee 4 ractposzodareasbHbIX MIPOIOJKATETHHOCTHIO JUINTEIbHOTO
peduTokcoB 6osiee 5 MUHYT 9P, MunyThI

Median scores of reflux

Median scores of long

Median scores of

NERD patients

Temerm @ ESIVE 5.6 (0.4; 18.0) 39.0 (8.0; 90.0) 4.0 (0.0; 14.0) 13.0 (1.0; 99.0)
EE patients 11.25 : ) .
Hatmentsi ¢ 99 (0.0; 57.8) 66.0 (2.0; 361.0) 5.0 €0.0; 30.0) 30.5 (0.8; 11.6)
BE patients 14.5 . . .
ammerntor ¢ 115 (0.6: 49.9) 81 (12.0; 211.0) 8.0 (0.0; 29.0) 39.0 (3.0; 350.0)

NERD — non-erosive reflux disease (nesposusnas pedmokchas 6onesnn); EE — erosive reflux esophagitis (sposusnbrit ped-
mokc-s30¢arnt); BE — Barrett’s esophagus (mumesoa Bappera); AET — acid exposure time <4 % (mpouent spemenn ¢ pH
meree 4); GER — gastroesophageal reflux (ractpossodareanbusrii pediokc).

Table 2. Assessment of the type of gastroesophageal refluxate in GERD patients

Tabauua 2. Ouenka xapakrepa ractpoasogdareanbHoro pedJokrara y nauuedros ¢ [IOPB

Types of GERD
patients
I'pymib! nanueHToB
C Pa3JIMYHBIMU

Median score of weakly
acid reflux episodes
Meaunana kosdyecTsa cJa-
6GOKUCIBIX TacTpoa3odare-

Median score of acid reflux
episodes
MeauaHa KOIMYECTBA KUCIbIX
racTpoa3odareasTbHbIX

Median score of non-acid
reflux episodes
Meanana KOMYECTBA CJIa-
6ONIEeSOUYHBIX TacTPo330(ha-

dopmamu ['9PH AJIBHBIX pedIoKCcoB pedorcoB reaJIbHbIX PedJIIOKCOB
Ef}ﬁg}{g’gfij‘}%% 53.1 (28.8-99.0) 33.6 (0.0-79.0) 0.0 (0.0-2.0)
BIE el 34.4 (12.0-1000.0) 42.8 (2.0-111.0) 0.2 (0.0-2.0)
ITammenTsr ¢ 9
1) ipaiitemis 31.8 (4.0-100.0) 58.6 (7.0-279.0) 0.2 (0.0-2.0)

ITamuents: ¢ 11D

NERD — non-erosive reflux disease (neaposusnast pedmiokcnas 6osesnun); EE — erosive reflux esophagitis (sposusnbrii ped-
mokc-szodarut); BE — Barrett’s esophagus (mumeson Bappera); GER — gastroesophageal reflux (racrpossodareanbmbrii

pedToKc).

Patients with NERD predominantly had weakly acid GER, whereas EE and BE patients had predominantly acid GER.
Y nannentoB ¢ HOPB npeobragamu caabokucisie I'DOP, mo cpaBHenmio ¢ mammentamu ¢ 93 u IIB, y koTopbIX mpeobiragann

kucabie FOP.

Blood sampling (monocytes /macrophages)

An analysis of receptor characteristics of mono-
cyte-derived macrophages showed the prevalence of
CD25 and CD80 expression in all groups of patients,
which indicated M1 macrophages. For NERD pa-
tients, the median expression levels of surface M1/
M2 macrophage CD markers were as follows: CD25,
39.4 (6.1—69.4) mg/1; CD80, 19.6 (2.8—49.3) mg/1;
CD163, 15.7 (2.7-37.2) mg/l; and CD206, 10.5
(0.4—21.6) mg/1. For EE patients, the median ex-
pression levels of surface M1,/M2 macrophage CD
markers were as follows: CD25, 34.7 (13.1—59.6)
mg/1; CD80, 22.8 (6.1—43.6) mg/l; CD163, 17.4
(0.6—37.2) mg/1; and CD206, 12.6 (0.3—30.6)
mg/1. For BE patients, the median expression levels
of surface M1,/M2 macrophage CD markers were as
follows: CD25, 39.2 (16.3—67.0) mg/1; CD80, 21.9

(8.3—46.1) mg/1; CD163, 14.9 (1.8—34.0) mg/I;
and CD206, 8.9 (0.5-25.9) mg/1. The prevalence of
CD25 and CD80 expression characterized the preva-
lence Th1 immune response (Table 3).

Discussion

We studied the esophageal dysmotility and type
of immune response of GERD patients. In our study,
we showed the prevalence of esophageal exposure
to acid GER in patients with EE and BE, and the
prevalence of weakly acidic GER in NERD develop-
ment. We also demonstrated that all GERD patients
had esophageal motor disorders. The progression of
esophageal dysmotility leads to a prolonged exposure
to reflux of the esophageal mucosa. BE patients had
a greater prevalence of esophageal dysmotility than
EE and NERD patients.
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Table 3. Type of immune response by CD markers expression by blood samples in GERD patients

Ta6auya 3. Tun ummyHHOTO OoTBeTa y naientoB ¢ [OPDB, onpeessieMplii myTeM aHaIM3a 9KCIPECCUH

CD mapkepoB MakpodaroB KpoBu

Type of immune response
Tun ummMyHHOTO OTBETa

Number of GERD patients with CD25 and CD80 markers expression typical
for Th1 immune response and CD163 and CD206 markers expression typical

for Th2 immune response

Uucno manmenTtoB ¢ FTAPDB ¢ akcnpeccueit CD25 u CD80, xapakTepHbIX JIst
Th1 tuna ummynHoro orBera, u CD163 u CD206, xapakrepubix st Th2 tuma

UMMYHHOTO OTBETa

NERD EE BE
Th1 immune response
Th1 T UMMyHHOTO OTBeTa A Lg 1z
Th2 immune response 8 5 3
Th2 tun uMMyHHOTO OTBETa

NERD — non-erosive reflux disease (HeaposusHas peduokchas Gosesup); EE — erosive reflux esophagitis (sposusHbiii 930~

¢darur); BE — Barrett’s esophagus (immeBos Bappera).

Patients with GERD may have not only acid re-
fluxate, but also weakly acid and non-acid refluxate.
In our study, we demonstrated that NERD patients
had a significantly increased number of weakly acid
reflux episodes when compared with EE and BE pa-
tients. On HRM examination, we showed that DCI
and LES RP in NERD patients was higher than in
EE and BE patients. It is important to supplement
PPI treatment with prokinetics because it can im-
prove esophageal motility and increase LES RP. For
example, prokinetics mosapride and itopride enhance
esophageal contractions [26] and decrease the num-
ber of episodes of transient LE relaxation, which are
important causes of GERD [27]. Itopride has been
shown to help decrease the duration of the highly
acidic period in the esophagus (pH < 4) [28]. For
patients with GERD, the addition of prokinetics to
standard PPI therapy demonstrated better clinical
results [29, 30].

GERD is characterized by disorders of the im-
mune response and imbalanced cellular and humoral
functions of the immune response. We hypothesized
that the different types of refluxate may somehow
differentiate the macrophage phenotype and the im-
mune profile of GERD patients.

Interleukins are the ligands to the surface recep-
tors on macrophages (CD25, CD80, CD163, CD206).
The pro-inflammatory IL-2 is a ligand for CD25 and
CD80 receptors [13, 31]. Anti-inflammatory IL-10
and IL-6 are ligands for the CD163 receptor [12],
whereas anti-inflammatory IL-4 and TNF-p are li-
gands for the CD206 receptor. We supposed that
the development of different types of GERD may
be associated with inflammatory and anti-inflamma-
tory cytokines, which, as mentioned, define the im-
mune response of the whole body. An analysis of the
monocyte-derived macrophage phenotype showed the
prevalence of the expression of CD25 and CD80 in
all groups of patients, which is the characteristic of
Th1 immune response.

Limitations of the current study are as follows:
1) No control comparisons. However, further testing

could be performed to evaluate healthy people with-
out GERD as controls (to determine the immune sta-
tus of healthy people). 2) The number of patients ex-
amined needs to be increased. 3) In the current study,
we analyzed monocytes/macrophages isolation from
venous blood GERD patients. However, we have
not studied monocyte/macrophage phenotype in bi-
opsy material of distal esophagus. Further studies are
needed to research monocyte/macrophage phenotype
assessment biopsy material of distal esophagus.

Conclusion

There is a relationship between the characteristics
of the refluxate and the type of immune response
of GERD patients. An analysis of the phenotype
of macrophages derived from blood monocytes of
GERD patients revealed a prevalence of M1 macro-
phages that was typical for the Th1 type of immune
response.

The degree of esophageal dysmotility was correlat-
ed with GERD severity and type (NERD, EE, BE).
In other words, GERD is a multifactorial disorder
involving the deterioration of the motor function of
the upper gastrointestinal tract. Differences in the im-
mune response that were dependent on the pH of the
refluxate emphasized the need for more detailed in-
vestigations of the immune profile of GERD patients.

In the current research, we studied the blood
monocyte/macrophage phenotypes of GERD pa-
tients and the motility of the esophagus in patients
with different forms of GERD. We demonstrated
the presence of esophageal motility disorders in all
GERD patients.

These data emphasize the need of conducting fur-
ther studies of the immune status of patients with
different forms of GERD. Consequently, study of
immune response in patients with different GERD
forms may lead to further development of new
methods of treatment of GERD. Understanding the
pathophysiological basis for GERD will pave way
for well-targeted therapies and successful outcomes.
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Evaluating the Correlation between High Titers
of Tissue-Transglutaminase Antibody

with the Grade of Severity of Villous Atrophy

in Syrian Patients with Celiac Disease

Adel Alhabbal®, Imad Abou Khamis

Department of Microbiology & Biochemistry, Faculty of Pharmacy, University of Damascus, Damascus, Syria

Background. Diagnosis of celiac disease depends on the patient’s history and serological tests, and is confirmed
by biopsies from the duodenum. Biopsies from the small intestine could be dispensable regarding the verification of
celiac disease with the presence of high levels of atissue-transglutaminase antibody.

Aim. The objective of this investigation is to substantiate the correlation between titers of anti-tissue transglutamin-
ase type IgA (anti-tTG IgA) and the severity of histological alterations in Syrian patients with celiac disease and to
determine the diagnostic level of anti-tTG to previse celiac disease in adults and children without the necessity of a
biopsy sampling.

Materials and methods. The study was conducted as a prospective cohort study with the participation of 100
symptomatic patients between the age group of 6-65 years. All participants underwent upper gastrointestinal en-
doscopy. Two samples were taken from the duodenum and were evaluated by an expert pathologist according to
Marsh grading. Serum anti-tTG Ig A levels were measured as well to determine any association between the levels of
serum anti-tTG Ig A and Marsh grading.

Results. The mean age of the patients was (18.55 + 12.92). Anemia was the most frequent non-gastrointestinal find-
ing as it was found among 35 % of the participant, but no remarkable association was found between Marsh grading
and hemoglobin levels (r=0.36, p > 0.05). However, serum tTGA levels were positively correlated with Marsh grading
(r=0.718, p < 0.001). Receiver-operator curve (ROC) analysis cut-off value of serum anti-tTGA for speculating vil-
lous atrophy was 270 IU/ml of cut-off value with a sensitivity of 100 % and a specificity of 89 %.

Conclusion. Duodenal biopsies could be foregone during the diagnosis of susceptible patients for celiac disease
with high anti-tTG Ig A.

Keywords: celiac disease, duodenal biopsy, anti-tissue transglutaminase IgA, histology, March grading
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OueHka Koppensaumuu mexay TUTPOM aHTUTenN
K TKAHEBOW TPaHCIrlyTaMuUHa3€e U BbIPaXXEeHHOCTbIO aTpodnmn BOPCUH
TOHKOM KULLUKM NpU LesiImakmm B CUPUACKOMN nNonynsaumum

Anenb Anbxab6an*, Mman Ay Kamna
Kagpeapa mukpobuonorum n buoxummm, dapmavestndeckuii pakynbteTt, YHusepcutet Jamacka, Jamack, Cupusi

BeepeHune. [lnarHo3 uenvakum 3anofo3puvBalOT Ha OCHOBAHWWM aHanmM3a KIIMHWUYECKOW KapTuHbI 3aboneBaHus
1 CEPOJIONNYECKNX TECTOB U NOATBEPXAAIOT AAHHBIMU BMONCUM ABEHAALATUNEPCTHON KUK, OAHAKO Npwv BbiCO-
KOM TUTPE aHTUTEN NMPOTUB TKAHEBOW TPAHCIIyTaMMHa3bl BepudurKaumnio 4aHHOr0 AnarHo3a BO3MOXHO NPOBECTH
1 6e3 BbINoIHEHMS Broncuun.

Lenb. Llenbio AaHHOrO MCCNefoBaHus SBASETCS OLEHKA KOPPENSUUN MEeXAy TUTPOM aHTUTEN MPOTUB TKaHe-
BOW TpaHcrnyTaMmnHasbl (aHTU-tTG) IgA 1 cTeneHblo BbIPaXXEHHOCTU MMCTOJIONMYECKMX UBMEHEHUIA MPU LeNnaknm
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B CUPUINCKOWM NONyNsaumn, a Takke YCTaHOBIEHNE ANArHOCTUYECKOrO TUTPA AAHHbBIX aHTUTEN Af1s Bepudukaumm an-
arHosa «Lenvakus» y AeTen 1 B3pocibix 6e3 npoBeaeHus bruoncuu.

MaTtepuanbl ¥ MeToAbl. B NpocnekTMBHOM KOropTHOM UccnenoBaHum npuHanm ydactie 100 60/bHbIX C Lenmakm-
eli B Bo3pacTe oT 6 10 65 neT. Bcem 1M 6bina BbinosiHeHa 330haroractpoayoaeHOCKONUs ¢ npoBeaeHnem roncum
CNN3UCTON 06004KN ABEHAALATUNEPCTHOM KNLLIKM (B3ATO 2 6uonTarta) u onpegeneHune tntpa aHTu-tTG IgA. OueH-
Ka rMcTosIorM4ecknx N3amMeHeHui B GronTtaTax Gblna NpoBeaeHa B COOTBETCTBUM CO Likasioi MapLua natomopdosio-
rOM-3KCMNEPTOM.

PesynbraTbl. CpeagHuin Bo3pacT nauueHToB coctaBun 18,55 + 12,92 rona. AHemus 6bina BobisiBrieHa 'y 35 % 13 HUX
1 OKasanacb CamMbIM YaCTblM BHEKULLIEYHbLIM MPOSIBNEHNEM LieNVakun. Mpu 3TOM He BbISI0 3HAYMMOKN KOPPENSALMN
Mexnay CTaZiueit F’MCTONIOrMYeCcKmMX M3MeHeHU no MapLuy 1 ypoBHeM remornobuna B kposu (r= 0,36, p > 0,05). Oa-
HaKo ypoBeHb aHTU-tTG IgA 3Ha4YMMO NO3UTMBHO KOPPENUPOBA CO CTaAneNn rMCTONOrMYeCKnin U3MeHeHuin no Map-
wy (r=20,718, p < 0,001). ROC-aHanu3 ycTaHOBWI, YTO ncnonb3oBaHue 270 ME/Mn B Ka4eCTBE TOYKN OTCEYEHUS
3HauYeHus cogepxaHuns aHTU-tTG IgA B KpOBM MO3BOASET Npeacka3aTh BbiIgBAEHME aTPOdUM BOPCUH NpU NpoBeae-
HUK Groncum fBEHAALATUNEPCTHOM KULLKN C YyBCTBUTENLHOCTLIO 100 % 1 cneundguryHocTbio 89 %.

BbiBoAbI. [IlMarHo3 Lennakmm MoXeT ObiTb NocTaBeH 6e3 NpoBeaeHns 61oncum CnMancTor 060104k ABEeHaALA-
TUNEPCTHOWN KNLLKN HA OCHOBAHWM BbICOKUX TUTPOB aHTUTEN NMPOTMB TKAHEBOM TPAHCITyTaMUHA3bI.

KnioueBble cnoeBa: Lennakms, 6rorncusa ABeHaALaTUNEPCTHOM KULLIKM, aHTUTEea NPOTUB TKAHEBOM TPaHCIHyTamMu-
Ha3bl, rMcTONOrNg, LWkana Mapa

BnarogapHocTu: Mbl xoTenu 66l nobnarogapuTth AokTopa Tanna AnMmennu, apmMaLueBTuieckmin pakynstet Apad-
CKOr0 YaCTHOro YHMBEPCUTETA HAYKN Y TEXHONOTNM.

duHaHcupoBaHue: JT0 nccnegoBaHne 6bi10 NogaepxKaHo GapMaueBTUYECKUM daKynbTeTOM JJaMaccKoro yHu-
BepcuteTa.

KoHdnuKT nHTepecoB: asTopbl 3asBNSIOT 06 OTCYTCTBMU KOH(ANKTA MHTEPECOB B CBSA3W C NybnvKaLumei gaHHON
cTaTbMu.

Ana untnpoBaHus: Anbxabban A., Kamua V.A. OLeHka KOppensaumm Mexay TUTPOM aHTUTEN K TKAHEBOM TPaHCIyTamMuHa3e U Bbl-
PaXeHHOCTbIo aTPOdUM BOPCUH TOHKOW KULLIKU NPU Lennakmm B CUPUNCKON nonynaumn. POCCUNCKNA XypHan raCTposHTEPOo-
rmm, renatonorum, kononpokrtonoruun. 2022;32(1):34-40. https://doi.org/10.22416/1382-4376-2022-32-1-34-40

serum titer of anti-tTG antibodies is by itself enough
for celiac disease diagnoses [9, 10].

Some studies have suggested the presence of an
association between serum antibody levels and vil-
lous dystrophy in the guts of affected children and
adults [11—16]. There is little evidence regarding the

Celiac disease (CD) results from an autoimmune
disorder caused by consuming gluten in people who
are genetically vulnerable. It affects about 1—3 %
of individuals worldwide [1]. The manifestations

of the disease differ greatly between the affected
persons, ranging from malabsorption to extraintes-
tinal complaints [2]. The classical symptoms and
signs incorporate: diarrhea, weight loss, failure to
thrive, anemia, bloating, chronic fatigue, headache
and abdominal pain; the latter being the most com-
mon [3, 4]. Most patients with celiac disease have
tissues transglutaminase antibodies (anti-tTG) and
endomysial antibodies (EMA) type IgA which are
sensitive and specific [5, 6]. The diagnosis of the
Celiac disease requires upper endoscopy of the duo-
denum, taking biopsies, and evaluating the presence
of any villous dystrophy depending on the classifica-
tion of Marsh [7] (Table 1). Finally, scalloping of
the gut layers can also be noted during endoscopy
[8]. The recent recommendations of the European
Society for Paediatric Gastroenterology, Hepatology
and Nutrition (ESPGHAN) explained that the diag-
noses of the Celiac disease in children can be done
without a biopsy from the duodenum if the titer of
the anti-tTG antibodies is >10 times greater than
the upper limit value with positive EMA test in a
separate sample of blood. Moreover, the recent rec-
ommendations have forsaken the presence symptoms
as a diagnostic requirement and indicated that high

correlation between the levels of serum antibody and
the levels of iron [16, 17].

The past studies reported a high prevalence of
CD amongst the Syria population (1,/62 of healthy
individuals) [18, 19]. As a huge ratio of CD patients
in this region are not diagnosed, studying the re-
lationship between anti-tTG antibody titer and the
severity of villous pathological changes in these pa-
tients will be useful. These data will make CD iden-
tification easier in low-income regions such as Syria,
where there are many CD patients and insufficient
number of gastroenterologists, endoscopic facilities,
and qualified pathologists. The goal of this study is
to find a correlation between the titers of anti-tTG
IgA and the severity of villous changes in Syrians
diagnosed with CD according to Marsh scale. We
also attempted to identify anti-tTG sensitivity and
specificity regarding the diagnosis of celiac disease
so that it can be used in CD diagnosis in susceptible
cases instead of duodenal biopsies.

The presented study has been carried out between
July 2019 to January 2020. A total of 110 patients
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Table 1. Marsh Classification for Celiac Disease

Tabauya 1. Kinaccuduraius THCTOJOIMYECKIX U3MEHEHWH B CAM3UCTON JABEHAAATUIIEPCTHON KUIIKK

o Mapry
Marsh 3
Marsh 0 Marsh 1 Marsh 2

3a 3b 3c
IEL Count* <30,/100 >30,100 >30,/100 >30,100 | >30,/100 | >30,/100
Crypt Hyperplasia Normal Normal Increased 1 +* +F
Villous atrophy Normal Normal Normal Mild Moderate Total

Pre-infiltrative | Infiltrative | Infiltrative-hyperplastic Flat destructive

IEL — intraepithelial lymphocytes. * Number of intraepithelial lymphocytes per 100 enterocytes.

of the University hospitals and gastroenterological
centers who had a high probability of having CD
depending on their clinical symptoms and features
(anemia, diarrhea, bloating, abdominal pain, weight
loss, short stature, anorexia, vomiting, constipation)
were screened for inclusion in the study. Patients
with positive stool for giardiasis (n = 4), Ig A defi-
ciency (n = 2) and those already diagnosed with CD
and maintained a diet free from gluten (n = 4) were
excluded from the study. As a result, 100 patients
were included in the study. Laboratory data includ-
ing complete blood count, liver and thyroid function
tests, iron profile tests and calcium levels as well as
demographic information and symptoms data were
extracted from the hospital records of the patients.

Five milliliters of venous blood were gathered
from all patients under aseptic safety measures. All
specimens were labeled by a serial number and the
person’s name, and then were immediately frozen at
-20 °C.

All patients were tested for anti-tTG IgA using
the ELISA technique (Diametra/Italy), and the cut-
off value > 20 IU/ml was considered as positive
value according to the manufacturer’s instructions.

Ethical approval was procured from the Research
Ethics Committee of the University of Damascus.
Each patient signed a consent form after fully ex-
plaining to them the objectives of the study and the
expected benefits from participating in it. A parental
approval was obtained for participated children.

Statistical analysis

Data are expressed as mean + standard devia-
tion. All study variables were tested for normality
using the Kolmogorov — Smirnov test. Comparisons
between groups were obtained using the Mann-
Whitney and Kruskal-Wallis tests. Spearman rank
test was used to evaluate the correlation between
villous atrophy and serum anti-tTG Ig A. Specificity,
sensitivity, and area under were calculated. Optimal
cut-off points and relative sensitivity and specifici-
ties were calculated according to Youden index (J) =
maximum {sensitivity — specificity — 1} after the
receiver operating characteristic (ROC) analysis.

Statistical tests were conducted utilizing GraphPad
Prism (GraphPad Software, Inc., San Diego, CA).
A p-value < 0.05 was noted as a significant result.

Results

The study population included 52 (52 %) males
and 48 (48 %) females. The age of the patients was
18.6 + 12.9 years (range: 6—65 years).

Modified Marsh scale was used for the classifica-
tion of duodenal biopsies [4, 5, 14, 15]. The demo-
graphic attributes of the included patients in various
Marsh staging are shown in Table 2.

As shown in Table 2, anemia prevalence in patients
with villous atrophy was 35 % making it the most
frequent non-gastrointestinal finding. Nevertheless,
no significant interrelation between Marsh grading
and hemoglobin levels (r = 0.36) was found, Thus,
there is no relationship between the severity of iron
deficiency anemia and the severity of histological
changes in celiac disease.

Although the frequency of most gastrointestinal
(GI) symptoms was higher in Marsh II group com-
pared to the other Marsh groups, there were no sta-
tistically significant differences in them among dif-
ferent Marsh grading.

Our results showed that the range of anti-tTG
IgA values among CD patients was 343.7 + 278.4
IU/ml (range 56—890 1U/ml). There was no mean-
ingful difference in value of anti-tTG IgA between
males and females (392.26 + 292.19 vs. 293.00 =+
255.39 TU/ml; p = 0.3).

A significant association between the increased
levels of anti-tTG IgA and elevated score of modi-
fied Marsh scale (i.e. severity of villous atrophy)
was found (Table 3; Figure 1).

The average fold-increase of anti-tTG IgA was 2.9
+ 0.5 in patients with Marsh grade 2, 4.7 £ 0.5 in
grade 3A, 12.4 + 5.0 in grade 3B was and 33.0 + 7.3
in grade 3C (Figure 2; Table 4). There was signifi-
cant difference in anti-tTG IgA between atrophic (3)
and non-atrophic (0-2) Marsh grades (p < 0.001).

A strong positive correlation between Marsh
grade of villous atrophy and serum levels of anti-tTG
was found (r = 0,718; p < 0.001).
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Table 2. The descriptive features of patients in various Marsh staging

Tabauya 2. XapakTepUCTUKM MAIMEHTOB, KJACCH(MUIMPOBAHHBIX 110 PA3HBIM CTAAUSAM THCTOJIOTHYE-
CKMX M3MEHEHUIl B GUONTATaX CJAU3MCTON 00O0JIOUYKH JBEHAIIATUIIEPCTHON KUIIKU 110 MOAM(UIIUPOBAH-
Holl mKaJsie Mapiia

Modified Marsh Classification
Variable Normal &
Marsh I 1I IITa I1Ib IIIc

Frequency (%) 9 19 17 25 30
Mean + SD age (year) 191 £13.7 | 15.8 + 183 | 21.5+14.6 | 222+ 18 | 18.0 + 13.2 | 17.7 £ 8.7

Female 49 0 11 9 14 15
Sex (%)

Male 51 9 8 8 11 15
Anemia 35(35 %) 10 8 5 2 7
Bloating 16 (16 %) 3 6 2 1 4
Abdominal pain 12 (12 %) 4 5 1 1 1
Diarrhea Total | 22 (22 %) 5 9 4 2 2

: (%)

Weight loss 16 (16 %) 4 7 1 2 2
Short stature 6 (6 %) 2 0 1 1 2
Anorexia 11 (11 %) 1 2 1 2 5
Constipation 10 (10 %) 1 4 1 2 2

Table 3. The levels tissues transglutaminase antibodies (anti-tTG) IgA in the patients with different
Marsh grade.

Tabauua 3. YpoBeHb aHTUTEN TIPOTUB TKAHEBOW TPAHCTJIyTaMUHA3bI y MAIMEHTOB, KJIacCU(pUIIMPOBAH-
HBIX TI0 PA3HBIM CTAAMSIM T'MCTOJOTHYECKIX U3MEHEHWH B GUOTNTATaX CJAU3NCTONW 060JOYKH JBEHA/IATH-
MEePCTHON KUIIKU IO Kajae Mapmia

Marsh grade Anti-tTG IgA, TU/ml Number of patients (%)
Grade 1 70.6 + 34.9 9(9)
Grade 2 97.56 + 39.7 19 (19)
Grade 3A 158.1 + 46.7 17 (17)
Grade 3B 2241 + 82.0 25 (25)
Grade 3c 497.6 + 221.4 30 (30)

Table 4. Significance of differences in the serum level of antibodies against tissue transglutaminase
between groups of patients with different values of the Marsh scale

Tabauya 4. 3Ha4MMOCTb Pa3HUI] B COAEPIKAHUN aHTUTEN MIPOTUB TKAHEBOI TPaHCIJIyTaMUHA3bl B KPOBU

MeK/y IpylIaMy MalueHTOB ¢ Pa3HbIMKM 3HAYEHUAMU IIKaabl Mapiia

Marsh Grades 1-2 1-3A | 1-3B | 1-3C | 2-3A | 2-3B | 2-3C | 3A-3B | 3A-3C | 3B—-3C
p-value 0.048 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
ROC-analysis was used to determine a cut- Discussion

off point for anti-tTG IgA to distinguish atro-
phic (Marsh 3a—c) and non-atrophic (Marsh 0—2)
villous lesions accurately. Area under the curve
(AUC) was 0.97 (95 % CI 0.94-0.99). Cut-off
value of serum anti-tTG IgA for predicting villous
atrophy was 270 TU/ml (13.5 times of the upper
limit of normal range) with sensitivity of 100 %
and specificity of 89 %.

New evidence supporting the positive correla-
tion between serum anti-tTG IgA level and duodenal
damage has been building up in the last few years,
and biopsy is no longer a requirement for confirm-
ing the diagnosis of CD, as elevated titers of anti-
tTG IgA strongly suggest the presence of the disease
presence. In addition, recent ESPGHAN guidelines
regarding the diagnosis of CD in pediatric settings
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Mean of anti tTG IU/ml

Marsh< 2 Marsh=2  Marsh=3A  Marsh=3B  Marsh=3C

Marsh grades of villous atrophy

Fig. 1. Correlation between levels of anti-tTG IgA and
score of Marsh scale

Puc. 1. Koppessiiiust Mex/ly ypOBHEM aHTHUTE] K TKa-
HEBOI TpaHCTJIyTaMUHa3e B KPOBU W CTEIEHDBIO BBIpa-
SKEHHOCTH TUCTOJIOTHYECKIX M3MEeHEHWH B 6HomTaTtax
CM3UCTON 060JIOYKN IBEHAAIIATHIIEPCTHON KUIIKH

o mkajse Mapiia
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Fig. 3. Receiver operating characteristic (ROC)
curve between anti-tissue transglutaminase IgA and
atrophic/non-atrophic Marsh staging

Puc. 3. ROC-ananu3 npejckasaregbHON 1IeHHOCTH
3HAYEHUN CONEPIKAHUS AaHTHUTEN MPOTUB TKAHEBOI
TPAHCIJIyTAMITHA3bI B KPOBH B OTHOIIICHUN BBISBICHUS
aTpodun BOPCHH CJIUBHUCTON O60JOYKHU [[BEHAIIATH-
MEePCTHON KUTIKA

have discarded the need for histological confirmation
in patients who are symptomatic and have at least
10 times anti-tTG IgA levels of the upper limit of
normal range and whose symptoms resolve with the
gluten free diet [8,9].

Our study showed a correlation between anti-tTG
IgA levels and extent of duodenal damage. Our find-
ings were as follow: anti-tTG IgA levels more than

*
30 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ¥
*
24.8785

8020
5
L
2
b= 11.206
[
< 10 7.906

- .

0
Marsh Marsh=3A Marsh=3B Marsh=3C
Marsh scale of villous damage

Fig. 2. Mean anti-tTG fold-rise in celiac patients with
various grades of villous atrophy (Marsh scale).

*p <0.05

Puc. 2. Cpenusis KpaTHOCTb YBEJMUYEHUST CO/IEPIKAHUS

B KPOBH aHTHUTEJ IIPOTUB TKAHEBOU TPAHCI/IYTAMUHA3BI

y TAIMEHTOB C Pa3HOH CTeNeHbIo aTpoui BOPCUHOK [IBe-
HA/[IATUIIEPCTHON KUIIKY 110 miKase Mapma. * p < 0.05

13.5 times a manufacturers’ recommended cut-off
value (anti-tTG IgA > 270 IU/ml) had a sensitivity
of 100 % and specificity of 89 % for Marsh 3 and
correlated with more duodenal damage. These results
are in agreement with recent findings in similar stud-
ies [20—22].

Scientists in Iran have shown that anti-tTG titers
in CD patients that were 9 times higher than the
normal kit’s cut-off value had sensitivity of 97.2 %
for Marsh 2 and more extensive duodenal injury
[23]. The study concluded that in this case, it is pos-
sible to avoid duodenal biopsy for diagnosing those
patients. However, small intestinal biopsy is always
necessary when there is a doubt about the diagnosis
regardless of serological tests results [23]. An Italian
study at Brescia University College revealed that it
is possible to diagnose CD and to predict the degree
of villous atrophy without a biopsy when the patient
has elevated value (5-fold higher than the cut-off
value) of anti-tTG [22].

A study in the USA has found that anti-tTG IgA
> 100 TU/ml was associated with villous atrophy
(Marsh 3 duodenal histopathology) in children and
adults with CD. Despite the high specificity of this
value, some cases did not demonstrate any villous at-
rophy. The researchers suggested that these serologi-
cal tests are very useful for CD diagnosis, but they
cannot entirely replace duodenal biopsy [14]. Other
results from Indian investigations have demonstrated
that when anti-tTG IgA titer are > 14-fold higher
than the normal kit’s cut-off value, the positive pre-
dictive value was 100 % for the diagnosis of CD. So
the severity of duodenal atrophy can be presumed by
measuring the high titer of anti-tTG IgA. However,
the study found that more than 40 % of CD pa-
tients with anti-tTG IgA titer <20 IU/ml had severe
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villous atrophy. That is why it is of high importance
to perform endoscopy and take mucosal biopsy even
with titers <20 TU/ml, according to this study [16].
Outcomes from the Italian group at the University
of Brescia speculated that elevated titer of anti-tTG
IgA >5-fold of normal kit’s cut-off value can predict
villous atrophy of small intestine in adults who have
an increased risk for CD. The study concluded that
in 1/3 of the duodenal biopsy could be avoided [24].

Prospective data gathered by Onyeador et al. in
126 symptomatic children who had CD that was his-
tologically confirmed that 98.3 % of them had anti-
tTG > 100 U/ml (=10 ULN). However, total villous
atrophy was encountered in greater frequency with
anti-tTG level >200 U/ml [25]. In an another study
by Vivas et al. a comparison between adult and pe-
diatric CD population found less severe histopatho-
logical manifestations (26 % vs. 63 %, p < 0.001) and
lower anti-tTG antibody titers in the adult group
compared with the children’s group. Thus, it could
be concluded that anti-tTG >30 U/ml can replace
biopsy usage for CD diagnosis in children, but this
cannot be applied in adults cases due to dissimilarity
in the model of presentation and monitoring between
the two groups [26]. Similar comparable results have
been observed in previous retrospective studies: high
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W6eporact®. Kannm anA npuema BHYTPb. Moka3aHUA K NPUMEHEHMIO: 115 NIeYeHs (DYHKLIVOHa TsHbIX PACCTPOCTB XenyLO4HO-KLLEHHOO TPaKTa (B TOM HC/IE CYHAPOMA PA3APaXKEHHOMO KILLEYHVKa), MPOSIBASIOLLMXCS TSKECTBIO B AN racTpasbHOM
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OIBIT A€UeHUS CUHAPOMA Pa3APa>kKeHHOU
KHUIIIKY, PA3BUBIIEr0OCS [IOCAE IePEeHEeCeHHOM
HOBOU KOPOHaBUpycHOU nHdekimu (COVID-19)

P.T. Masun

DI'BOY BO «Boazozpadckuti 20cydapcmeennviti MeOUUUHCKUL YHusepcumems
Munucmepcmea 30pasooxpanenus Poccutickot @edepayuu, Boazozpad, Poccuiickas Dedeparus

Llenb: B HabnogaTeNbHOM UCCNEN0BaHUM U3Yy4nTb 3D@PEKTUBHOCTL NPUMEHEHUS npenaparta Konopopt® y naum-
EHTOB C pPa3fiMYyHbIMN BapmMaHTaMmn CUHAPOMA PasapaeHHOro kuweyHuka (CPK) nocne nepeHeceHHOM HOBOM KO-
poHaBupycHom nHoekumm COVID-19.

MaTepuanbl n MeToAbl. [IpoaHann3npoBaHbl KIIMHWKO-NabopaTopHble AaHHble 32 naumeHToB ¢ CPK, nepeHecLunx
B aHaMHe3e KOpOHaBMPYCHYIO nHeBMoHMIO (KT-1, KT-2). KypcoBas Tepanus npenapatom KonogpopT® HasHavyeHa
no cTaHgapTHOM cxeme Ha 3 Mecsiua. [Jo v nocne neveHns oueHnBany guHammuky cumntomoB CPK no onpocHuKy,
TPEBOXHOCTW — MO LuKane faMuisToHa.

Peaynbratsl. 10 WwWkanam onpocHuka «60osb B XMBOTE, YMEHbLLAIOLAACS nocne aedekaunm», «<HapyLIeHNE KOHCU-
CTEHLN U/VNN 4ACTOTbI CTyNa», a TAKXE «B3AYTUE XNBOTA (METEOPU3M)» HABMIOAANNCH CTATUCTUYECKM 3HAYNMOE
CHWXeHne cumntomMoB nocne Tepanun (p < 0,05). Mocne okoHYaHWS NeYeHUs BbiSIBIEHA JOCTOBEPHAsS MO3UTUB-
Hasi AMHaAMKKa NO CHWXEHUIo cumnTomoB CPK: Hopmanusaumsi KOHCUCTEHUMN CTyNa, NPekpaLleHe MeETEOPU3MA,
a TaKkXe CHWXEHNE TPEBOXHOCTMU.

BoiBOAabl. [lpenapat, npencrtaBAeHHbIN aPpDUHHO OYULLEHHBIMM aHTUTENaMM K dakTopy HEKPO3a OMyxonu a
(PHO-a), kK MO3rocneumdpuyeckoMy 6enky S-100 1 K rMCTaMUHY, MOXET OblTb 3P PEKTUBEH AJ151 YyCTPAHEHUS CUMI-
TOMOB NocTUHdEeKUMoHHOro CPK nocne nepeHeceHHOM KOPOHABUPYCHOM MHGEKLMN. 3aPUKCUPOBAHO CHMXKEHNE
TPEBOXHOCTM MO LWKane faMunbLToHa.

KnioueBble cnoBa: KOPOHaBMpYyCHas WHOEKLMS, CUMHAPOM pPasfpakeHHOW KWLLKW, OUArHOCTUKa, NeyYeHue,
Konogopt®

KoHdnukT nurepecos. Nybnnkauus BeinosiHeEHa Npu nopgaepxke «Matepmna Meaukas.

Ana uutupoBaHuna: MasmH Pl OnbIT nedyeHnss cmHapoma pasfapaxeHHO! KUMKW, Pa3BUBLLErOCS MOC/ie NepeHeceHHOoM Ho-
BOI KOpPOHaBMpPYCHOW uHdekuun (COVID-19). Poccuiickmini XypHan racTpO3HTepOosiorum, renatonornumn, KosonpoKTONOrnu.
2022;32(1):41-45. https://doi.org/10.22416/1382-4376-2022-32-1-41-45

Experience in the Treatment of Irritable Bowel Syndrome Developed
after a New Coronavirus Infection (COVID-19)

Roman G. Myazin
Volgograd State Medical University of the Ministry of Health of the Russian Federation, Volgograd, Russian Federation

Aim. To study the effectiveness of Kolofort® (affinally purified antibodies to tumor necrosis factor a, to the brain-spe-
cific protein S-100 and to histamine) in patients with various variants of irritable bowel syndrome (IBS) that developed
after a new coronavirus infection (COVID-19).

Materials and methods. Clinical and laboratory data of 32 patients with IBS who had a history of COVID-19 pneu-
monia were analyzed. Course therapy with Kolofort® is prescribed according to the standard scheme for 3 months.
Before and after treatment, the dynamics of the symptoms of IBS was assessed according to the questionnaire, the
dynamics of anxiety was assessed according to the Hamilton scale.

Results. There were a statistically significant decrease in the severity of IBS symptoms (normalization of the con-
sistency of the stool, cessation of flatulence, a decrease in abdominal pain; p < 0.05) and a decrease in anxiety after
the end of treatment.

Conclusions. Kolofort® may be effective in eliminating the symptoms of post-infectious IBS and anxiety that devel-
oped after COVID-19.

Keywords: coronavirus infection, irritable bowel syndrome, diagnosis, treatment, Kolofort®
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BBeaenne

Cormacio «PuMckuM kpurepusiMm» (PyHKIIMOHAIb-
HBIX 3a00JieBaHUU OpraHoB mwmieBapeHus [V mnepe-
CMOTpPa OHU PACCMATPUBAIOTCSI KaK <«PaCCTPOIicTBA
B3aUMOJIEHCTBUST MEXK/Y TOJIOBHBIM MO3TOM W JKeJy-
JIOYHO-KUTIIeYHbIM TpakToM» [1]. B ocnoBe dynkimo-
HAJBHBIX 3a00JIeBaHWii, BKJIOYAsT ITUPOKO PaCIpPO-
CTPAHEHHBIH CHHIPOM Pa3IPa’KEHHOTO KHUIIEYHUKA
(CPK), nexaT AUCKOOPAWHAIMA LEHTPAJbHON W IIe-
pudepuveckoii HEPBHOII cucteMbl ¢ (hOPMUPOBAHUEM
BHCIEPATBHON TUIIEPYYBCTBUTEIBLHOCTH, MOTOPHDBIE
HAPYIIEHUsT JKeJYJ0YHO-KUIIEYHOTO TPAKTA, H3MEHe-
HUS STHUTETHAIBHOTO 6apbepa, UMMYHUTETA U COCTaBa
KUIIeYHONH MUKpo6uoTh [1, 2].

CBs3b  HOBOII ~ KOpDOHABHPYCHOH  WH(eKImn
COVID-19 ¢ pasutuem CPK ciuy:xuT npeaMeTom ak-
tuBHbIX ucciaenoBanuil. [langemus COVID-19 u ee un-
(opMaloHHOE COMPOBOK/IEHNE OKA3BIBAIOT HETATHB-
HOe BJIUSTHUE Ha TICUXOJIOTHYecKuil cratyc. Hanpumep,
B Kurae B mepuoj muka snujeMun GbLIO TPOBEIEHO
UCCJIEJIOBAHNE COCTOSIHUS TICUX03IMOITMOHAILHON ce-
pot 1210 xureneit 194 TOpoJIOB ¢ TIOMOIIbIO OHJIAIH-
onpoca. Bonee momosumbr (53,8 %) pecrmoHAEHTOB
orMeTwsin 3HaunrtenbHoe BiusHue COVID-19 na wmx
MICUXOJIOTHIECKOe COCTOsiHuE, y 16,5 % ObLIN BBISB-
JIEHBI CUMIITOMBI Jienpeccu, y 28,8 % — TpeBOKHbIe
paccrpoiictBa [3]. SARS-CoV-2, cBs3biBasicb ¢ Ku-
MIEYHBIME DEIENTOPAMI AHTHOTEH3UH-TIPEBPAIIAIOIIe-
ro depMeHTa, MOXKET BIUSATH HAa aGCOPOIUIO TPUIITO-
dgana u apyrux aMUHOKUCJIOT, KOTOpblE 006Ja/1ai0T
B TOM YHCJIe TIPOTUBOMUKPOOHBIM JieficTBUEM. Y Tallu-
enToB ¢ COVID-19 6buin oTMeueHbl 3HAYNMbIE U3Me-
HEHUs KHUINEeYHONH MUKPoOHoThl [4—6]. V3mensist ku-
mrednyio MUKpoonoTy, SARS-CoV-2 MoskeT BbI3bIBATH
BOCTIaJIEHNe W HapyIIeHUe 3MUTETHATbHOTO Oapbepa
[4]. TToctundexnuonnwiii CPK nocie nepenecenHoi
HOBOW KOPOHABUPYCHOU WH(EKIMH PacCMaTPUBAETCS
B HACTOsIIee BpeMsi Kak ocobast npobaema [7].

Y namueHToB ¢ (PYyHKIUOHAIBHBIMU TaCTPOWH-
TecTUHAMbHBIMU paccrpoiictBamu (DIUP) B cBsAsu
¢ manpemueit COVID-19 mgmarHocTupyercsi TpeBOXK-
HOCTb, OCOGEHHO B YCJIOBHSIX CAMOU3OJSINU, BBI-
HYKJIEHHBIX OTPAaHUYEHUI MOCEIEeHNsT MeIUINHCKUX
yupesknennii. TpeBoxkubie paccrpoiictBa npu CPK
nabuogaiorcst y 20—50 % GosbHbIX. IlanmenTs: ¢ Ts-
keapiM TedenneM CPK Hepenko mMeloT pasynvHble
MCUXWYECKUE PACCTPOICTBA, TaKuWe KaK MaHUYEeCKUe
aTaku, WNOXOHApHs, auctumuu, dobun, Heardde-
peHIpoBaHHble coMaTtodOpMHbIe paccTpoiicTBa [8].
Ycnous mangemun COVID-19, ckopee Bcero, o60-
CTPSIOT HAPYIIEHUSI TICUXUKH U O0YCJIABJIUBAIOT HEY-
JIOBJIETBOPUTEJIbHDIII OTBET HA TIPOBOJUMYIO TEPAIIUIO.

[lnsg neuenns CPK ompaBmano ncmoab3oBaHme pas-
JIMYHBIX CPEJICTB, OKA3BIBAIOIINX BJISIHIE HA KAXKI0€
13 TTATOTEHETUYECKUX 3BEHBEB ATOTO (DYHKIIMOHATBHO-
ro 3abosieBanus [2]. OpurnHagbHbBIN JIEKAPCTBEHHbBIN

npermapat Komodopt®, Bbimyckaembiii B dopme Ta-
6JIETOK [IJisI PAcCACbIBAaHU, IPOU3BOJMTCS HA OCHO-
BE TEXHOJIOTMYECKN OO6pabOTaHHBIX aHTuTeJ . /LS ux
MOJIy4eHUs JIeKapCTBeHHYIO cy6cTaniio — ahduHHO
OUMIEHHBIE aHTHUTeJa K (DAKTOPYy HEKpOo3a OIyXOJHN
a (ODHO-a), k Mmosrocueruduueckomy Geaky S-100
¥ K TUCTAMUHY TIO/IBEPrafOT MHOTOKPATHOMY MOCJIE/0-
BaTeJbHOMY Pa3Be[eHUI0 ¢ (PU3NYECKIM BO3/EHCTBU-
eM Ha KaKJOM U3 3TarnoB. TpH aKTUBHBIX KOMIIOHEHTA
B MX COYETAHWUH IT03BOJISIOT OCYIIECTBIISATh KOMILIEKC-
HOe BO3IeliCTBYE Ha IeHTPaJbHbIe U TepudepuiecKme
3BeHbs natoreHe3a GYHKIMOHATbHBIX HAPYIIEHUN KU-
meynnka [9].

Heap Ha6MONATENBHOTO WCCIEIOBAHMS us-
yaeHne 3O EKTUBHOCTH TPUMEHEHUs Tperapara
Kosodopt® y marueHToB ¢ pasjudyHbIMU BapUaHTAMHU
cunapoma pasapaxentoro kumeunnka (CPK) mocne
NepeHeceHHo HOBOW KOPOHABUPYCHOW uH(DEKIUN
COVID-19.

MaTepHaJIbI 1 METO/AbI

[Tpoananu3upoBaHbl JaHHbIE TAIUEHTOB, KOTOPbIE
B aHaMHe3e IepeHecJn KOPOHABUPYCHYIO HH(EKINIO
¢ nojoskuteapHbiMu Tectamu Ha PHK SARS-CoV-2,
uMeBIIMe JUO0 MUHUMAJIbHOE MOPAJKEHWe IapeHXH-
MBI JIETKUX TI0 JIAHHBIM KOMITBIOTEPHOU ToMorpadun
(KT) — KT-1 (mopaxkenne menee 25 %), mu6o cpen-
it o6bem mopaskenus — KT-2 (mopaskenue or 25
10 50 %), u obpatuiuch 3a aMOyIaTOPHON TTOMOMIBIO
¢ sKajmobaMu, XapaKTePHbIMM [JIs1 Pa3JIMYHbIX BapH-
antos CPK. B nabmoaarenbHoe nccaegoBaimne BKIIO-
YeHbl 32 TalUeHTa ¢ XajJo6aMu Ha aGJIOMUHAIBHYIO
60J1b, 3amop, KUAKUN CTYJ, MeTEOpHU3M, B3[yTHe
JKMBOTA, a TaKyKe TPEBOKHOCTb U TIPOSIBIEHUS Jle-
npeccun. Cpean HUX 66110 10 My:KUuH U 22 SKEHIIN-
ubl. Cpemnuii Bodpact cocraBua 36,72 + 5,90 roxa.
[lannbie o kamHudeckoM BapuanTe CPK orpaxenni
B Tabsuiie 1.

JunaMuky >xaso0 OleHUBAJIH 110 ONPOCHUKY CHUM-
nromoB OTUP (ta6m. 2), a TPEBOKHOCTD — IO IIKa-
Jie TpeBoru ['aMubTOHA /10 U TIOCJIE JIEYeHUS.

[Tpenapar Kosodopt® HagHayaam BceM ManueHTaM
BHYTPb 110 2 TabJeTku Ha oAuH TpueM (pacTBopsis
TaGJETKN BO PTy HE BO BPEMSI PUEMa MUIIH) JBAKIbI
B JieHb. Kypc siedenust cocrasisia 3 Mecsiia.

Kpurepusmu acpdexTBHOCTH NpUMeHeHMsT
Kosodopra® B mpoBognMoM HaGJII0/JaTEIHHOM HUCCIIe-
noBanum Oblna auHamMuka cumiuromMos CPK mo oxon-
yanuu 1 Mecsiiia Tepanuu 10 CPABHEHUIO C UCXOHBIM
coctostnneM (110 M3MEHEHUIO CyMMBI GaJLTOB ONPOCHHU-
Ka), U3MEHEHUST KT OIEHKN CYyGHEKTUBHBIX CUMIITO-
MOB.

Jag cTaTUCTUYECKOW OLIEHKNW AUHAMHUKHA CHMIITO-
MOB y manmeHToB Ha ¢oHe npuema Kosodopra® uc-
noJsib3oBasnch mporpammel MS Excel; Statistica.
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Tabauua 1. Pacupenenenue 6oabHbIX ¢ yueroMm Bapuanta CPK

Kousnuecrso narmentos ¢ CPK (N = 32)

Jlnarsos % A6c.
CPK c nuapeeit 43,75 14
CPK c 3amopom 25,0 8
CPK, nexnaccudunupyeMbiii BApUAHT 21,875 7
CPK, cMeniaHHbIil BapuaHT 9,375 3
Tabauya 2. OnpocHuk 10 oreHke cumiromos OTUP
OrMmevanuch Ju y Bac B TedeHne IpeablayIeil Hee Her 1 pas 2—3 pasa | Exe- | Heckombko
CJIEIyTOIUE CUMITTOMBI ? B HEJIE/IO | B HEJIEJIf0 | [IHEBHO | pa3 B J€Hb

Boab B o61actu skeayaka (B snmracTpum)

JKokernue B o6mactu xkenryaka (B smuracTpum)

[nckoMbOopT, TSIKECTb U TepenoJHEeHNe B JKUBOTE MOCJIE €/Ibl

Pannee 4yBcTBO chITOCTH

Bosb B 3xuBOTE, yMeHBIMALONIASACSA TOCae Aederanun

Bsayrune xuBorta (MeTeopusm)

Hapy]HeHI/Ie KOHCUCTEHIINN I/I/I/IJII/I YaCTOTbBI CTyJIa:

- gaie 3 pa3 B JIeHb

- SKMJKUI WM Kamuieo6pasHblil

- pexke 3 pa3 B He/eso

- TBEP/IbII WU «OBEYHI KAy

OTHOCHUTEJDbHO Ka’XI0TO CUMIITOMAa TaKyXe CyMMHUDPOBATbh.

Hanmuuue cumnroma: Her — 0 6anios, 1 genb B Hemeato — 1 6amn, 2—3 pasa B Hezmemio — 2 6ajina,
exeIHeBHO — 3 Gajiia, HECKOJbKO pa3 B JeHb — 4 Gasia.
IIpu nojcuere 6anibl, OTpAKAIOIIIE HATNYNE CUMIITOMA, CJENyeT CyMMUPOBATb, MOJTyYeHHbIE GAJLIbI

CymMa 6asyioB 10 HaYasIa JeYeHus .

CyMMa 6aJIJIoB TIOC/Ie OKOHYAHMS JIEUEHUS: _

Tabauya 2. [lunaMuKa TOKasareseil OMpOCHUKA
neuenuss (M + m)

cumntoMoB DITUP y mammentoB ¢ CPK 1o u mocue

HanmeHnoBanue mKasbt o neuenua (N = 32) | Tlocne nevenns (N = 32) | YpoBeHb 3HAUNMOCTH
Bousb B 5KHMBOTE, yMEHDIIAIONIAAC
OEIE e 2,78 + 0,63 1,875 £ 0,26 p < 0,05
Hapymenne koHCHCTEHIINT
5/ T G G 2,72 £ 0,49 1,625 + 0,35 p < 0,05
Bsunyrtue xusora (Mereopusm) 2,22 + 0,58 1,31 + 0,39 p < 0,05

PesybTaThl HCCJIE10BaHUS
1 00CysKIeHHe

[annbie onpocauka cumnromoB MTUP nokasanu,
YTO MO MTKAJIaM «60Jb B JKUBOTE, YMEHDITATONIASICS MO-
cie pedexalny, «HapylleHne KOHCUCTEHIIMN U,/ HIn
YaCTOTHI CTyJa», a TakKe <«B3AyTHe KuBora (Mereo-
pH3M)» HaGIIOAAINCH CTATUCTUYECKU 3HAYMMbIE Pas-
Jmast 10 u nocae tepamn (p < 0,05). Tosydertbie
JIaHHbIE OTPAsKEeHbI B TabJnIle 2.

Y maInumeHToB O JieYeHWS YPOBEHDb TPEBOKHOCTH
Mo IIKaje TpeBorum l'aMumibToHA ObLI CTATHCTUYECKU
3HaUMMO Bbiie, deM nocie Jedenuss (p < 0,05),

YTO MOXKET ObITh CBSI3aHO C YMEHbBIIEHHEM OECIOKOsI-
MUX nanueHTa 601 u auckoM@opra B JKUBOTE, HOP-
MaJm3alueil HapyIieHHONH YacTOThl M KOHCHCTEHIINN
CTyJia, YMEHbIIEHHEM MeTeopHu3Ma B IIpollecce Jede-
Hus Konodoprom®. IlomydeHHBIE JaHHDBIE OTPAsKEHBI
B Tabumie 3.

PesynpraTpr HazHavenus mnpenapata Kosodopt®
y naimmentoB ¢ CPK mnociie mepenecenHoii HOBOI KO-
ponasupycHoit undexnun COVID-19 npezacraBieHbt
HIDKE Ha IIpUMepe KJINHUYECKUX HAOJIONEHUH.

Hauuenm 1, 38 netr, B Mmae 2021 t. mepeHec ko-
POHABUPYCHYIO ITHEBMOHUIO, IIPOXOJAWJ  JieyeHHe
B YCJOBHSX CIENUATN3UPOBAHHOTO WHMEKIIMOHHOTO
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Tabauya 3. CpaBHeHue TIOKa3aresieil MKaabl TPeBOTH [aMuibToHa 10 1 1toce jedernst Kosodoprom®

Jlo neuenns (N = 32) Ilocre neyenuss (N = 32)
% a6c. % a6c.
Ortcyrersue Tpesoru (0+17 Gasios) 18,75 6 53,125 17
CpeHsis BBIPasKEHHOCTh TPEBOKHOIO PacCTPORCTBA
(18424 6anna) 59,375 19 43,75 14
Tsaxemas Tpesora (25 u 6omee 6annoB) 21,875 7 3,125 1

Tabauua 4. Jlunamuka nokasaresneil onpocHuka cumntoMoB MPTUP B KIMHUYECKUX HAGIIOJEHUSAX

(B 6ammax)

HanmenoBaHue mrkaJibl

Jlo yneuenns
(maruent 1)

ITocne neuennsa
(mammenTka 2)

Jlo neuenns
(marenTka 2)

Ilocne neuenns
(maruenr 1)

HapymeHI/Ie KOHCHUCTEHIIMHN I/I/I/I]II/I JaCTOThbI CTYyJIa

8

0 7 0

Baaytue xusora (MeTeopusm)

4

1 3 0

Tabauya 5. CpaBHeHue TIOKa3areseil MKaJbl

TpeEBOIn TaMmibTOHA B KJIMHUYECKUX Haé.]IIO[IGHI/IHX

Jlo neuenust
(mamment 1)

Ilocse neuenns
(mammenTka 2)

ITocne neuenus
(mamuenr 1)

Jlo neuenust
(manuenTka 2)

Ortcyrersue Tpesoru (0—17 6asios)

12 9

Cpeanss BBIPasKEHHOCTb TPEBOYKHOTO
paccrpoiictBa (18—24 Ganna)

22

20 =

Taxemas Tpesora (25 u 6omee 6annoB)

rocriutasst. JlaHHblE KOMIBIOTEpHOW TOMOrpadun
(KT) nerkux — 38 % nopaxenus (KT-2). Jleuenne
MIPOBEIEHO B COOTBETCTBHM C « BpeMeHHBIMH MeTOAM-
YeCKUMU PEKOMEH/AIISIME: TTPOPUIAKTAKA, IUATHO-
CTHKA ¥ JieyeHHe HOBOW KOPOHAaBUPYCHO# mHMeKInn
(COVID-19)», (Bepcust 11 ot 07.05.2021), meiicTBO-
BaBIIMMU B IIEPHOJ INpOBeAeHus JedeHus. Ilamment
C MOMEHTa TOCTUTAJIM3AIMK B CTAIMOHAD OTMeYas
MOBBINIEHNE TPEBOKHOCTU, CHUKEHHE HACTPOEHMS
(runotummuIo), HapymeHue anneTuTa u cHa. Yepes He-
CKOJIBKO JHEH K HUM IPHUCOEAMHIINCH abJOMUHAIb-
HBIe CUMITOMBI U AWapes (HOJIy)KI/II[KI/If/Jl cTysn 2—3
pasa B JieHb), a Takyke MeTeopusM. llocjie BBITHCKN
U3 CTAIMOHAPA BBINIEYKA3aHHBIE CHMIITOMBI HAPACTA-
gu. IlammeHt o6paTHICS K TaCTPOIHTEPOJIOTY C JKa-
JobamMu Ha AUCKOMMOPT B JKUBOTE, B3AYTHE SKUBOTA,
HapyllleHue CTyJa B BuJe auapen 2—3 pas3a B JI€Hb,
MTOBBINIEHHYIO0 TPEBOMKHOCTb.

Hauuenmxa 2, 40 ser, B cearsiope 2020 r. nepe-
HecJIa HOBYIO KOpoHaBUpycHyIo uHpekimo. JleveHne
npoxoauia Ha gomy. Jauusie KT gerkux — 16 % mo-
paskenus (KT-1). JledueHne npoBe/ieHO B COOTBETCTBUN
¢ «BpeMeHHBIMH MeTOAMYECKMMU PEKOMEH/IAIlUSIMME:
PO MWIAKTHKA, [UATHOCTUKA U JIEY€HHE HOBOU KO-
ponasupyctoil uHdekuun (COVID-19)», (Bepcus 8,
or 03.09.2020), mefiCTBOBABIIMMME Ha TOT NIEPUOJ BPE-
Mmenu. [lanmenTka ¢ MoMmeHTa MH(MOPMHUPOBAHUS ee
o noaoxkureabHoM tecte I[P Ha COVID-19 ormeTn-
Jla TPEBOKHOCTD, 4epe3 2 JHs IIPUCOeIMHIINCH ab10-
MuHaAbHASA 6ogtb v anapes GKuaknii cryJ, aedexarust
3 pasa B JeHb). B gambHeliniem nanueHTKa 0OpaTH-
JIACh K TACTPOSHTEPOJIOTY C XKajJo6aMu Ha TUCKOMGOPT

B JKMBOTE, METEOpPU3M, JAuapeio 3 pasa B JIeHb, a TaK-
3Ke BBIPAKEHHYIO TPEBOKHOCTD.

[Tepex HavasoM JiedeHUST [IJIT UCKJTIOUEHUST JAPYTUX
3a60/IeBaHUNl W TOATBEPXKAEHUS (DYHKITMOHATHHOTO
XapaKTepa paccTpoiicTBa 060MM MalueHTaM MpoOBEAEHO
CEPOJIOTUYECKOe KCCJIe[I0BAHNE JIJISI UCKIIOYEHUS T1e-
JINAKUU, OTpe/le/ieHre YPOBHS (DEKAJIbHOTO KaJbIIPO-
TewHa, ¢eKanrbHOTO JakTodgeppuHa u C-peakTUBHOTO
6esKka s MCKJTIOYEHHs] BOCIIAJIUTEIHbHOrO 3a60/eBa-
HUSI KUIEYHUKA COTJIACHO KJIMHUYECKUM PEKOMEH/a-
uuaMm 1o guartoctuke CPK [2, 10].

[na neqennsi CPK ¢ nmapeeii manmerTaM Ha3Have-
HO KypcoBoe Jieuenune Konodoprom® 10 craHZapTHON
cxeMe BHYTpb no 2 taGierkm Ha ogma npueM (pac-
TBOPSAsL TaGJETKH BO PTy HE BO BPEMS IIPUEMA IMIIH)
JIBAXK/IbI B JIEHb KypCOM Ha 3 MecsIia.

ITo nannbM ontpocHuKa cumnToMoB DI P 110 mka-
agam «HapyiieHne KOHCHCTEHITNY U,/ WA 9aCTOTHI CTY-
Jla», a TakxKe «B3JyTue xuBorta (MeTeopusM)» HabIIo-
JlJI KJIMHUYECKU 3HAYMMbIE PA3JIUYUST [0 U IOCJe
tepanuu (cM. Taba. 4).

JlarHbIe yPOBHS TPEBOXKHOCTH y OOOUX TIAIIMEHTOB
¢ CPK 5o u nocne neuenusi npemnaparom Komodopt®
oTpaskeHbl B TabJuile .

Croxnuble 3BeHbs naroreHe3a CPK tpe6yior kom-
ILJIEKCHOTO JIe4eOHOTO BO3AENCTBUA, YTO MOKET ObITh
o0ecrieueHO aKTUBHBIMU KOMIIOHEHTAMHU Iperapara
Konodopt®. Anturesa k 6eaky S-100 o6ragator mu-
POKHM CIIEKTPOM MCUXOTPOITHON aKTUBHOCTH, BKJIIOYAsT
AHKCHOJIUTHYECKUN W aHTUAENPEecCUBHBIN 3] derThI,
YTO KJIMHUYECKH ITPOSBJSETCS B TOM YHCJE yMEHb-
menneM TpeBoru. Antntena k MPHO-a oxaspiBaioT
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IPOTUBOBOCIIATUTENBHOE JENCTBUE, a AHTHUTENA K T'H-
CTaMUHY — Cla3MoJuTn4eckoe neiicraue [9].
OrpaHuvyeHreM HACTOSIIIETO UCCIEIO0BAHMS CJIYXKUT
MaJjoe Yuca0 00CJIeJOBAHHBIX TAIMEHTOB, OTPAHNYEH-
HBIIl Tleprosl HAGJIOJIeHNsT 32 HUMU, AU3ANH UCCIIeN0-
BaHUS — HaOJIoaTebHAsT MporpaMMa. Pe3ysbTaTsl
HOCSIT TIOMCKOBBIII XapaKTep, B TOM YHCJIE U3-32 TI0CTaB-
JICHHOW 3a/1a4W U3YYE€HWST HOBOI TPy MAIUEHTOB —
MAIMeHTOB € 0co60i (opMoit MOCTHH(DEKITHOHHOTO
CPK [7, 11]. BMmecre ¢ TeM B JmTeparype MOCTENeH-
HO HAKaIIMBAIOTCS JaHHbIe 0 «mocTKoBuAHOM» CPK,
u gaxe GoJiee MUPOKO — O «IOCTKOBUIHBIX> (DTUP.
Tak, B rpymnme u3 280 nairenToB yepe3 6 MecsIeB 11o-
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Experience in the Treatment of Irritable Bowel

Syndrome Developed after a New Coronavirus
Infection (COVID-19)

Roman G. Myazin

Volgograd State Medical University of the Ministry of Health of the Russian Federation, Volgograd, Russian Federation

Aim. To study the effectiveness of Kolofort® (affinally purified antibodies to tumor necrosis factor a, to the brain-spe-
cific protein S-100 and to histamine) in patients with various variants of irritable bowel syndrome (IBS) that developed
after a new coronavirus infection (COVID-19).

Materials and methods. Clinical and laboratory data of 32 patients with IBS who had a history of COVID-19 pneu-
monia were analyzed. Course therapy with Kolofort® is prescribed according to the standard scheme for 3 months.
Before and after treatment, the dynamics of the symptoms of IBS was assessed according to the questionnaire, the
dynamics of anxiety was assessed according to the Hamilton scale.

Results. There were a statistically significant decrease in the severity of IBS symptoms (normalization of the con-
sistency of the stool, cessation of flatulence, a decrease in abdominal pain; p < 0.05) and a decrease in anxiety after
the end of treatment.

Conclusions. Kolofort® may be effective in eliminating the symptoms of post-infectious IBS and anxiety that devel-
oped after COVID-19.

Keywords: coronavirus infection, irritable bowel syndrome, diagnosis, treatment, Kolofort®
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OnbIT NeYeHns CMHAPOMa pasapa)KeHHOM KULLKW, Pa3BUBLLErocs
rnocJsie nepeHeceHHon HOBO KoOpoHaBupycHomn uipexkuum (COVID-19)
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Llenb: B HabnogaTeNbHOM UCCNen0BaHUM N3y4nTb apdPekTUBHOCTbL NpUMeHeHUs npenapata Konodpopt® y naum-
€HTOB C pa3NNYyHbIMN BapyaHTaMn CUHOPOMA pa3apaxeHHoro kuweyHuka (CPK) nocne nepeHeceHHon HOBOWM KO-
poHaBupycHo nHdekumm COVID-19.

MaTtepuanbl n MeToAbl. [IpoaHann3npoBaHbl KIIMHUKO-1abopaTopHble AaHHble 32 naumeHToB ¢ CPK, nepeHecLumnx
B aHaMHe3e KOpPOHaBMpPYCHYI0 NHeBMOHMIO (KT-1, KT-2). KypcoBas Tepanus npenapatom KonodopT® HazHaveHa
no CTaHJapTHOM cxeMe Ha 3 mecsaua. 1o 1 noce NeYeHns oueHnBany guHaMmmky cumntomoB CPK no onpocHuky,
TPEBOXHOCTU — MO LWKane aMunbToHa.

Pe3ynbTtathl. 10 WKanam onpocHmka «00sb B XMBOTE, YMEHbLLAIOLLASACS Nocne aedekaunmn», «<HapyLleHne KOHCKU-
CTEHLMN N/WUNKN H4acTOThl CTYNIa», @ TAKKe «B34yTUE XMBOTA (METEOPM3M)>» HABNOAANNCL CTAaTUCTUYECKM 3HAYNMOE
CHWXeHne cumnTomoB nocne tepanun (p < 0,05). NMocne okoHYaHUS NeYeHns BbiSIBieHA JOCTOBEPHAsS MO3UTUB-
Has AMHaMMKa No CHUXeHnio cuMmnTomMoB CPK: HopManmaauus KOHCUCTEHUUM CTyna, NpekpaLleHne MeTeopusma,
a TaKXe CHUXXEHME TPEBOXHOCTN.

BbiBogbl. [penapat, npeactaBneHHbin adpPUHHO OYMLLEHHBIMU aHTUTeNnamn kK GakTopy HEKpPOo3a OMnyxonm a
(PHO-a), k Mo3rocneumpuryieckomy 6enky S-100 1 K rMCTaMUHY, MOXET OblTb 9PPEKTUBEH AN YCTPAHEHUA CUMI-
TOoMOB nocTuHdekumoHHoro CPK nocne nepeHeceHHOM KOPOHABUPYCHOM MHDEKUUN. 3adUKCUPOBAHO CHMXEHNE
TPEBOXHOCTU MO LWKane aMnnsToHa.

KnioueBble cnoBa: KOpPOHaBUPYCHad WHOEKUMHA, CUHOPOM pPa3fopaXeHHOW KWULLKW, OMArHOCTMKa, Jle4eHue,
Konodgopt®

KoHdpnukTt nHrepecos. MNyb6nkauus BbINOSHEHA Npu nopgaepxke «Matepma Meaukas.

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

41



42

OpuruHanbHbele uccnegoBanus / Original articles

www.gastro-j.ru

Ana umtupoBanusa: MasuH P.IL OnbIT neveHus cuHapoma pasfgpaxeHHOW KULLIKK, Pa3BUBLLErOCS MOCNe MepeHEeceHHOW HOo-
BOV KOpOHaBMpycHon uHdekumm (COVID-19). Poccuiickuini XXypHan racTpo3HTEPONOruu, renatonoruun, KOaoMnpOKTONOrMK.
2022;32(1):41-45. https://doi.org/10.22416/1382-4376-2022-32-1-41-45

Introduction

According to the Roman criteria of functional
diseases of the digestive organs of the IV revision,
they are considered as “disorders of interaction be-
tween the brain and the gastrointestinal tract” [1].
Functional diseases, including widespread irritable
bowel syndrome (IBS), are based on discoordination
of the central and peripheral nervous system with the
formation of visceral hypersensitivity, motor disor-
ders gastrointestinal tract, changes in the epithelial
barrier, immunity and composition of the gut micro-
biota [1, 2].

The relationship of the new coronavirus infection
(COVID-19) with the development of IBS is the
subject of active research. The COVID-19 pandemic
and its information support have a negative impact
on psychological status. For example, a study of the
state of the psycho-emotional sphere of 1210 resi-
dents of 194 cities was conducted using on-line sur-
vey during the peak of the pandemic in China. More
than half (53.8 %) of respondents noted a significant
impact of COVID-19 on their psychological state,
16.5 % showed symptoms of depression, 28.8 % did
anxiety disorders [3]. SARS-CoV-2, binding to the
intestinal receptors of the angiotensin-converting en-
zyme, can affect the absorption of tryptophan and
other amino acids, which also have an antimicrobi-
al effect. Significant changes in the gut microbiota
have been noted in patients with COVID-19 [4—6].
SARS-CoV-2 can cause inflammation of the intesti-
nal mucosa and disruption of its epithelial barrier
by altering the gut microbiota [4]. Post-infectious
IBS after COVID-19 is currently considered a spe-
cial problem [7].

Patients with functional gastrointestinal disor-
ders (FGID) due to the COVID-19 pandemic are
diagnosed with anxiety, especially in self-isolation
and forced restrictions on medical facilities. Anxiety
disorders in IBS are observed in 20—50 % of patients.
Patients with severe IBS often have various mental
disorders, such as panic attacks, hypochondria, dys-
thymias, phobias, undifferentiated somatoform disor-
ders [8]. The conditions of the COVID-19 pandemic
are likely to exacerbate mental disorders and cause
an unsatisfactory response to ongoing therapy.

The various drugs that affect each of the patho-
genetic links are used for the treatment of IBS [2].
Kolofort® is one of them. It produced on the ba-
sis of technologically processed antibodies. The af-
fine purified antibodies to tumor necrosis factor a
(TNF-a), to the brain-specific protein S-100 and to
histamine are subjected to repeated sequential di-
lution with physical effects at each of the stages.
Three active components in their combination have
a complex effect on the central and peripheral links

of the pathogenesis of functional disorders of the
intestine [9].

The purpose of the observational study is
to study the effectiveness of Kolofort® in patients
with various variants of IBS that developed after
COVID-19.

Materials and methods

The observational study included 32 outpatients
with complaints abdominal pain, constipation, loose
stools, flatulence, bloating, as well as anxiety and
depression (Table 1). All of them had a history of
COVID-19 pneumonia (with positive tests for SARS-
CoV-2 RNA and 1-50 % of the lung involvement).

The dynamics of complaints was assessed by the
FGID symptom questionnaire (Table 2), and anxiety
by the Hamilton anxiety scale before and after treat-
ment.

Kolofort® was prescribed to all patients in 2 tab-
lets twice a day for 3 months.

The criteria for the effectiveness of Kolofort® was
the changes in the scales for assessing symptom of
IBS at the end of 1 month of therapy compared with
the initial state.

The significance of changes in indicators was as-
sessed using the Student’s t-test with Statistica and
MSExcel. The p < 0.05 level was accepted as a crite-
rion of significance.

Results and discussion

We included 32 patients (10 men and 22 women).
The age was 36.72 + 5.90 years. Data on the clinical
variant of IBS were reflected in Table 1.

Significant differences in the severity of IBS
symptoms before and after therapy (p < 0.05) were
observed on the scales: “abdominal pain decreas-
ing after defecation”, “violation of the consistency
and / or frequency of stool”, as well as “bloating
(flatulence)” (Table 3).

The level of anxiety was significantly higher be-
fore treatment than after treatment (Table 4; p <
0.05), which may be due to a decrease in the severity
of pain and discomfort in the abdomen disturbing
the patient, normalization of the disturbed frequency
and consistency of the stool, a decrease in flatulence
during treatment with Kolofort®.

The results of prescribing Kolofort® in patients
with IBS after COVID-19 are presented below in 2
clinical cases.

Patient 1, male, 38 years old, was hospitalised
with coronavirus pneumonia in May 2021. The pa-
tient noted an increase in anxiety, a decrease in mood
(hypothymia), impaired appetite and sleep during the
hospitalization. A few days later thehospitalization,
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Table 1. Distribution of patients taking into account the variant of IBS

Number of patients with IBS (N = 32)
Diagnosis % N
IBS with diarrhea 43,75 14
IBS with constipation 25,0 8
IBS, unclassified variant 21,875 7
IBS, mixed variant 9,375 3
Table 2. Questionnaire for the assessment of FGID symptoms
Have you had any symptoms during the previous week? N || 1S 2= e Daily |,. Several
per week | a week times a day

Pain in epigastrium

Burning sensation in epigastrium

Discomfort, heaviness and overflow in the abdomen after eating

Early feeling of satiety

Abdominal pain

Bloating (flatulence)

Violation of the consistency and / or frequency of the stool:

- more often 3 times a day

- liquid or mushy

- less than 3 times a week

- Solid or “sheep feces”

3 points, several times a day — 4 points.

for each symptom should also be summed up.

The presence of a symptom: no — 0 points, 1 day a week — 1 point, 2—3 times a week — 2 points, daily —

When calculating the points reflecting the presence of a symptom should be summed up, the points obtained

The sum of points before the start of treatment:

Total points after the end of treatment:

Table 3. Changes of the IBS symptom (M + SD)

Name of the scale Before treatment (N = 32) After treatment (N = 32) p
Abdominal pain 2,78 + 0,63 1,875 + 0,260 <0.05
Violation of the consistency and / 2.72 + 0,49 1,625 + 0,350 <0.05
or frequency of the stool
Bloating (flatulence) 2,22 + 0,58 1,31 + 0,39 <0,05

diarrhea (semi-liquid stool 2—3 once a day) and flat-
ulence developed. After discharge from the hospital,
the severity of these symptoms increased and the pa-
tient called the doctor again.

Patient 2, female, 40 years old, had coronavi-
rus pneumonia in September 2020 ans was treated
at home. The patient from the moment she was in-
formed about a positive PCR test for SARS-CoV-2
noted anxiety. Abdominal pain and diarrhea (loose
stools, defecation 3 times a day) developed 2 days
after it. The patient called the doctor again with
complaints of abdominal discomfort, flatulence,

diarrhea 3 times a day, as well as severe anxiety after
COVID-19 recovery.

To exclude other diseases and confirm the func-
tional nature of the disorder, both patients under-
went a serological study for celiac disease, and the
levels of fecal calprotectin, fecal lactoferrin and
C-reactive protein were assessed in accordance with
clinical guidelines for the diagnosis of IBS [2, 10].
These tests were negative.

These patients are prescribed a course of treatment
with Kolofort® according to the standard scheme, 2
tablets twice a day for 3 months.
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Table 4. Comparison of The Hamilton Anxiety Scale Before and After Koloforth® Treatment

Before treatment (N = 32) After treatment (N = 32)
% N % N
No alarm (0—17 points) 18,75 6 53,13 17
Average severity of anxiety disorder 59,38 19 43,75 14
(18—24 points)
Severe anxiety (25 or more points) 21,88 7 3,125 1

Table 5. Changes of indicators of the FGID symptom questionnaire in the clinical cases (in points)

Before treatment

Name of the scale (patient 1)

After treatment
(patient 1)

Before treatment
(patient 2)

After treatment
(patient 2)

Violation of the consistency and / 3
or frequency of the stool

0

7

0

Bloating (flatulence) 4

1

3

0

Table 6. Comparison of the Hamilton Anxiety Sca

le in the clinical

cases

Before treatment
(patient 1)

After treatment
(patient 1)

Before treatment
(patient 2)

After treatment
(patient 2)

No anxiety (0—17 points) -

12

9

Average severity of anxiety disorder 22

(18—24 points)

- 20 -

Severe anxiety (25 or more points) -

Clinically significant changes during therapy were
observed according to the questionnaire of symptoms
of FGID on the scales “Violation of the consistency
and/or frequency of stool” and “Bloating (flatu-
lence)” (see Table 5).

Data on the level of anxiety in both patients with
IBS before and after treatment with Kolofort® are
reflected in Table 6.

Complex links in the pathogenesis of IBS re-
quire a complex therapeutic approach, which can
be provided by the active components of Kolofort®.
Anti-S-100 antibodies have a wide spectrum of psy-
chotropic activity, including anxiolytic and anti-
depressant effects, which is clinically manifested,
among other things, by a decrease in anxiety. Anti-
TNHa antibodies have anti-inflammatory effect,
and antibodies to histamine have antispasmodic
effect [9].
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MeTabOoAOMHBIE TPOPUAN KaK HOBOE IIOHUMAaHUe
IIPOIeCCOB OOAE3HU

0O.10. 3oabuukosa®, M.C. Pemerosa, M.H. NBanosa, B.T. samkun

DIAOY BO <«Ilepsviti Mockosckutl zocydapcmeeniviti meduyunckutl ynusepcumem um. H.M. Ceuenogas
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Llenb 0630pa: npeactaBuUTb MHGOPMALMIO O BO3MOXHOCTAX NMPUMEHEHUSI MeTaBoloMHOro nNpoduinpoBaHus
0N BbISIBIEHMSI GBOMApPKEPOB PasnyHbIX 3a001eBaHNIA BHYTPEHHUX OPraHoB.

OCHOBHbIe NOJsI0XeHUs. HoBOe AMarHOCTMYEeCKOe HamnpaB/ieHME CBA3AaHO C BbICOKOYYBCTBUTESIbHBIM CNeKTpasb-
HbIM aHanu3oM Monekyn-6nomapkepoB. B 063ope nutepatypbl 06CYXOAlOTCA HEKOTOPbIE M3 MOCAEOHUX A0-
CTUXXEHUIN C aKLLEHTOM Ha NMpPUMEHEeHUe MeTabOoJIOMUKN 0N BbISIBIEHUS OCHOBHbLIX METabO0NOMHbIX U3MEHEHUN
npu pasnnyHbix 3abonesaHnsax. O6CyXa4aeTcs BO3SMOXHOCTb MOMCKa ANarHOCTUYECKMX MapkepoB npu 3aboseBa-
HUAX XEeNyaoyYHO-KMLLEYHOrO TPakTa, PECMMPATOPHON N CEPAEYHO-COCYANCTOM CUCTEM, B OHKOMOrNU, SHOOKPUHO-
JIOTMN, HEBPONOTNN. DTN Pe3ynbTaThl ONPEAENSIOT N HOBbIE MOTEHLUMAJIbHBIE TEPANEBTUYECKME CTpaTernm, aenas
MeTab0IOMUKY MOJIE3HON OIS LLMPOKOro Kpyra 6MoMeanuUmMHCKUX 1 papMaLeBTUYECKUX UCCIeA0BaHUN.
3akniovyeHue. HoBble faHHbIE 06 M3MEHEeHUM MeTaboNoOMHOr0 NPOdUIa NPU pasHbIX HO30J0rMYECKUX dopMax
MOMOryT YNyylWnTb MOHMMaHWE NnatoreHesda 3abonieBaHuii. M pa3pabotaTtb HOBblE TepaneBTUYECKME MOoAXOoAbl
B JIEYEHUU, YUNTbIBAS AAHHbIE MHANBUAYANbHbLIX XapakTEPUCTUK NALMEHTA, BbISBASEMbIE C MOMOLLBLIO aKTyasIbHbIX
MOJIEKYNSIPHBIX TEXHONOMMIA. Pe3ynbTaTthl METab0NOMHbIX MCCNeN0BaHUM MOTYT ObiTb MPUMEHVMbI U B KQYECTBE MO-
HUTOPWHIra pe3yibTaToB JIeHeHUs.

KnioueBble cnoBa: MeTabonnTbl, METAOOIOMHOE NMPODUNMPOBaHUE, BMOMapPKEPbLI, MACC-CNEKTPOMETPUS, XUA-
KOCTHas xpomatorpadusi, MOHUTOPUHT JIeHEeHUS

KoHnukT nHrepecoB: ABTOPbI 3a8BSIOT 06 OTCYTCTBUMN KOHDINKTA MIHTEPECOB.

Ang untupoBanus: 3onbHukosa O.10., Pewetosa M.C., MBaHoBa M.H., UBawknH B.T. MeTabonomHble npodunm kak HoBoe no-
HUMaHWe npoueccoB 60ne3HN. POCCUNCKMIA XypHan racTpOo3HTEPONoruKn, renatonorumn, kononpoktonornm. 2022;32(1):46-52.
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Metabolomic profiles as a new understanding of disease processes

OxanaYu. Zolnikova’, Maria S. Reshetova, Marina N. Ivanova, Vladimir T. Ivashkin
Sechenov First Moscow State University (Sechenov University), Moscow, Russian Federation

Aim. This review will demonstrate possibilities of using metabolomic profiling to identify biomarkers of various inter-
nal organs diseases.

Key points. A new diagnostic direction is associated with high-sensitive spectral analysis of biomarker molecules.
This review will discuss some of the latest advances with an emphasis on the use of metabolomics to identify major
metabolic changes in various diseases. The possibility of finding diagnostic markers in diseases of the gastroin-
testinal tract, respiratory and cardiovascular systems, in oncology, endocrinology, neurology are discussed. These
results define new potential therapeutic strategies, making metabolomics useful for a wide range of biomedical and
pharmaceutical research.

Conclusion. Metabolomic profile changes in different types of diseases will help to improve understanding of the
pathogenesis. New therapeutic approaches may be developed. They will take into account individual characteristics
of the patient, identified by using current molecular technologies. The results of metabolomic studies can be used to
monitor treatment outcomes.

Keywords: metabolites, metabolomic profiling, biomarkers, mass spectrometry, liquid chromatography, treatment
monitoring
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Mera6oyioMHbBIE HCCIEOBAHUSI — CPABHUTEJIBHO
HOBO€ W AKTUBHO Pa3BUBAIOINIEECS HAyYHOE HATPAB-
JIeHUe, KOTOPOe HCHOJIb3yeT HepeloBble METOIbI aHa-
JIUTUYECKONW XUMUU U BBIYUCJIUTETbHBIX TEXHOJIOTHN
[T OIMCAHUS CJOXKHBIX OHOXMMHYECKHX IIPOIIEC-
coB. B Hactosmee BpeMs MeTaGOJOMHKA HAXOIUT
IpUMeHeHHe BO MHOTHX OOJACTSIX HAyKU, BKJIIOYAs
3/I0pOBbE UEJIOBEeKa, pa3paboTKy JeKapCTBEHHBIX
CPEJICTB, MUKPOOGUOJIOTHIO, IHUIIEBYIO IIPOMBIILIEH-
HocTh. PaszHooOpasmue obmacteii mpuMeHeHUsT MeTabo-
JIOMHBIX MCCJIeIOBAHUI O6YCJIOBJIEHO BO3MOKHOCTHIO
aHaIM3a IIHPOKOTO CHeKTpa CyOCTpPaToB, BKIIOYAS
TBep/ble BemecTBa (TKaHW, MOYBA M JP.), KUJKOCTH
(6rosormueckme KUAKOCTH, BOAA) U Ta3bl (BbIIbIXAE-
MBIl BO3/yX, 3anmaxu). VccaemoBaHusi MOTYT BBINOJ-
HATBCA Kak in vivo (¢ Busyanmsanmei onpeaeseHHbIX
TPYII KJETOK) Tak W in vitro (¢ WCIOJb30BaAHUEM
SKCTPakToOB mim Omoxkugkocreii) [1—4]. OcHoBHBIME
aAHAUTUYECKUMU TIaTdhopMaMu Il U3YYeHUs] MeTa-
60JI0Ma  BBICTYTAIOT SIJIEPHO-MAarHUTHO-PE30HAHCHAS
(SIMP) cmekTpockorust, Ta3oBas Xpomarorpadust
macc-ciektpomerpus (IX-MC) u KHAKOCTHAst Xpo-
matorpadpuss MC (GKX-MC) [2]. 3auacryio ux co-
YeTalnT MeXKIy co00il, 4TO MO3BOJISIET TOYHO UAEHTH-
¢unmpoBaTh METa6OMUTHI B PA3IMYHBIX 61006pa3Lax
¥ 3HAYUTEJTHHO PACIIUPUTD WX WM3yYaeMbIil CHEKTP.
Mera6oyiOMHbBIE UCCJIEJOBAHNUS YCIOBHO MOAPA3IEs-
0T Ha MeTaboJIOMHOE TPOMDIINPOBaHIE U TIeJIEBOI Me-
tabosiomublit anams [3]. [IpoduanpoBanue ncnoJb3y-
10T, KaK TPABUJIO, JJIS MOWCKA Pa3anduili MeTabooMa
IpU Pa3HBIX HO30JoTHYecKux gopmax. Ileresoii ana-
JIN3 TPOBOJSAT JJISI OINpe/iesieHnss KOHKPETHBIX MeTa-
6osutoB [4, 5]. Ha mpakrtuke mpodusnpoBaHue Me-
TaboJI0Ma, KaK MPABUJIO, TPEIIIECTBYET JaTbHEHITM
1eJIEBBIM HccaeoBanusiM. DyHaMeHTaIbHAsI OCHOBA
TAKOTO JMATHOCTHYECKOTO TIOAXO0/Ia COCTOUT B TOM,
YTO TPOAYKIMS KaXKAOTO MeTabosmrta 06YCJIOBJIEHA
TEYEHNEM OIPE/IEIEHHbIX OUOXUMUYECKUX PEeAKIHi
B OPraHu3Me, YTO IO3BOJISIET MCIOJIb30BATh HEKOTO-
pble MOJIEKYJIbI, UMEIOITIe BBICOKYIO CTIEIM(DUIHOCTD,
B KauyecTBe GHOMapKepoB.

Mera60./10MHbIE HCCIEJOBAHUS

B TaCTPOIHTEPOJIOTUI

B xone uccaenoBanmii ¢ momoirsio AMP BbICOKO-
TO pa3pellieHns ¢ BpallleHueM IO/l MaTrn4ecKuM YTJIOM
(HR-MAS) 6bL1a mpoBefeHa OlEHKAa YPOBHS MeTa-
GOJIUTOB TMPU XPOHMUYECKOM M OCTPOM ITAHKPEATHUTE.
UccnenoBanue mpoieMOHCTPUPOBAJIO KOPPESIIHIO 13-
MeHeHUl MeTaGoJIOMHOTO TIPOMUIIS U BOCHATUTETHHBIX
U3MEHEHWIT TOJKeNyIOUHOM Keye3bl. [Ipu octpoM He-
KPOTU3HUPYIOIIEM TTaHKpeaTuTe HAOI0QaNI0Ch MOBbIIIe-
Hue ypoBHS aMuHOKHCIOT (nefiiHa, nsoseiinnna, Ba-
JIMHA) ¥ CHUYKEHUE YPOBHS TayPUHA U )KUPHBIX KUCJIOT
10 CPAaBHEHUIO C XPOHUYECKUM TAaHKPEATHTOM. ABTOPbI
MIPEIIONOXKIJIN, YTO JaHHbIe W3MEHEHUs MOTYT S$B-
JIATbCS TIOTEHIUATBHBIMU MeTaGOJIOMHBIME MapKepa-
Mu 1pu npoBefeHun auddepeHiuaIbHOro AUarHo3a
MEXKIy XPOHMYECKMM M OCTPBIM TaHKpeaTutoM [6].
Takxxe ommcana pa6oTa, TOCBSIIIEHHAS BbIIEJIEHUIO

6UOMAPKEPOB HK30KPUHHON HEIOCTATOYHOCTH MOJIKe-
aypounoi sxernespr (OHIDK). ITo pesyipratam ana-
guza B rpynme maipentoB ¢ IHIIK wHabmomgamtoch
noBbIIeHre ypoBHS docdarnaniceputa u docdari-
JINTXOJIMHA, TTEHTA3WHA U MENTH/IA, COCTOSIIETO U3 ap-
TUHWHA, TPEOHUHA U TIpoJmHa [7].

B mouckax crenuduyHbIX MeTabOJUTOB ChIBOPOT-
KU KPOBH, CIOCOGHBIX TIOMOYb B IPOTHO3UPOBAHUU
BO3HUKHOBEHUSI W TPOTPECCUPOBAHUS BOCIAIUTEb-
HBIX 3a6omeBanuii kumeunnka (B3K), comoctaBienbr
U3MEHEHUST MUKPOOGUOTHI KUITEYHUKA U MeTab0JIoM-
Hble TPO(UIN MAIMEHTOB ¢ 6oae3Hbio KpoHa, s3BeH-
HBIM KOJIUTOM U TPYIIIBI KOHTpoJist. Kaskaprit o6pasert
CTyJla TOJBEPTAIN METareHOMHOMY CEeKBEHUPOBA-
HUIO U MeTab0JOMHOMY aHAJIN3y € MCIOJb30BAHUEM
I'X-MC. B pesyabTare nccjaefoBaHus ObLTO Ipojie-
MOHCTPUPOBAHO OTJINYME MeTa00JoMa y MAIleHTOB
¢ B3K or rpynmsr 310poBbIxX 106poBogbiieB. Ha oc-
HOBe O0O0OOIIEHNST JaHHBIX CEKBEHUPOBAHUS W MeTa-
6OJIOMHOTO aHaIM3a uAeHTUuUIIpoBanbl 122 acco-
UAIIN MeKAy OaKTepHaTbHBIM U MeTaGOTOMHBIM
npoduieM. OTHON U3 BAKHBIX HAXOAOK TOCTYKUJIA
oOHapy KeHHasl KOPPEJSIUs N3MeHeHNH MeTaGoIuTOB
C yYMeHbIIEHWEM TAaKCOHOMUYECKOTO OHopazHoobpa-
3ust kumeyHuka y namuerToB ¢ B3K [8]. B cucrema-
tuyeckoM o63ope 2020 roga 060061ieHbI HAGIOAEHNS
64 uccaemoBaHuil, HAIPAaBJIEHHBIX HA M3yYeHUe MeTa-
60JI0Ma Pa3TMYHBIX OGUOJOTUYECKUX Cpell OPTaHu3Ma
y marenToB ¢ B3K. ABropbl o6pamniaior BHUMaHUE,
YTO TPHU BBIOOpE Marepuasa s HCCAeOBAHUS He-
00XOJINMO YUYHUTBIBATh BBICOKYIO JAaOGUJIBHOCTb MeTa-
GOJIOMHBIX TOKa3aTesell MOYM M Kajla B 3aBUCUMOCTH
or auerhbl marmeHta. CBIBOPOTKA M TIa3Ma KPOBHU
B JJAaHHOM cJy4ae 6oJiee MeJJIEHHO PearupyioT Ha W3-
MeHEHUS B pallioHe TUTAHUS 1 MOTYT HeCTH B cebe 60o-
Jiee CTaTHYHYI0 WH(OOPMAIMI0 0 METAaG0JIOMHOM IMPO-
duse u o cucreMHoM MeTaGonusMe B 1eaoM (taba. 1)
[9]. B paborax, onuchiBaonnx aHajau3 MeTaGoJUTOB
kpoBu narueHToB ¢ B3K, nHabmonanmnch m3aMeHeHUS
YPOBHSI aMUHOKHUCJIOT € Pa3BETBJIEHHOI Tenbio. Tak,
B IpyMNIax MaiueHToB ¢ 6oje3nbio KpoHa u s3BeH-
HBIM KOJIUTOM BBISIBJIEHO MOBBINIIEHNE YPOBHS U30JeH-
1UHA, JEHIMHA W BaJWHA TIO0 CPAaBHEHHWIO C TPYIIIO
KOHTPOJIA. 3-THAPOKCUOYTHPAT, TPOAYKT Ppacmaja
MEePEYNCAEHHDBIX BbIlIE aMUHOKHUCIOT, OBLI TTOBBIIEH
B 5 HAOMIOJIEHUSX Y TIAIIMEHTOB C SI3BEHHBIM KOJUTOM.
B 1o xe Bpemsa ypoBenb riayramuna npu B3K 6L
CHIDKEH, 4YTO, TI0 MHEHUIO aBTOPOB, CBUIETEIHCTBY-
€T O HapyIlleHNN CUHTe3a OeJKOB IMJIOTHBIX KOHTAK-
TOB W HapyIIEeHUW II€JOCTHOCTH KUIIEYHOH CTEHKH.
Hab6monanoch yBendeHne OTHOIIEHUST YPOBHSI KIHY -
peHnHa u TpuntodaHa. YPOBHU JHMUOB, apaXuo-
HOBOH KHCJOTBI M apaxujoHaTa MeHSINCh pasdHOHa-
MpaBJeHHO B 06pa3iiaX KPOBU M Kaja, JeMOHCTPUPYS
60Jiee HU3KME 3HAYEHWS] B KPOBU U MOBBINIASCH B 06-
pasmax crymaa [9].

B uccrenoBaHum mMAIMEHTOB ¢ IeJMaKueil orpe-
JIeJIEHO TIOBBITIEHNE COJIEP’KAHUS WH/0JKAPOOHOBBIX
(MHIOJMYKCYCHOII ¥ MHIOJIIPOIMOHOBONH KHCJIOTHI)
n IUKap6oHOBBIX Kneaor (sHTaphoil m ¢dyMaposoii
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Tabuya 1. smenenus: mera6oaoma npu B3K [9]

Buonoruveckuii cy6erpar

BoisiBieHHbIE U3MEHEHUST MeTab0JI0Ma

Kan

1 Anumnakapuutusbl, JInzodocdoxommnnl, Tpuarmiraniepuibt
| IlepBuuHbIe 1 BTOPUYHBIE JKETYHbIE KUCJIOTbHI

| KIDKK
AMWHOKHUCJIOTHI:
1 Jletimtnn, Msoneiun, Bamuna

1 Ananun, munun, Jlusun, @enunnananuyn, Taypun, Tuposun

Moua

1 Hutpar,
Cyxk1uHat

| @opmuar, I'unnypar, Tpuronesanx
| KIDKK

AmuHokucaorel: | Ananus, Taypun, Acnaparun, I'munun

Kposb

1 3-Tunpoxcu-6ytupar
1 IIpoxykter Karabonusma Tpuntodana
| ApaxuzsoHoBasl KHCJIOTA
AMUHOKHCIOTHI:

1 W3oneinua
| Tpuntodan

| Tmyramun, T'nctuaun

| Jletittun, Msoneiun, Bamuna

Buoncuiinpiii Mmatepuan

| Xoawnn, Tmmatnann
| MuownHo3uToI
AMUHOKHCJIOTDI:
1 Acnaprar
| Jletinun, W3soneinuH, Baann
| Ananun, Imyramun, [myramar

BoigbixaeMblit BO3/1yx

1 Ilentan
| CepoBonopos

KUCA0T). VIHJO0JI0BbIE KUCJIOTHI ABJASIOTCA MeTal0-
JuTaMu TpUnTodaHa, UMEIOT TOTEeHINATbHOEe HeWlpo-
MPOTEKTUBHOE JIENICTBUE U TPU3BAHbBI TIPEJOTBPAIATD
pa3BUTHE OKHUCIUTENbHOTO cTpecca. I[loBbienune au-
KapOOHOBBIX KUCJIOT HEKOTOPBIMU aBTOPaMU PacCIieHu-
BaeTcs B KadecTBe Mapkepa rumnokcuu [10].

Bonbmioil nHTepec mpencTraBisieT M3ydeHHe MeTa-
60JIOMHOTO TIPO(MUIS y TANUEHTOB € 3a00JIEBAHUS-
Mu nedeHun. OTMeueHO, UTO YpPOBeHb TJIMKOXOJEBOMN
KHUCJIOTBI, TAaypOXOJEeBOW KHUCIOTBI, (heHUTAJTaHNHA,
AMUHOKUCJIOT € Pa3BETBJEHHOI IIeNbl0 HapacTaer
C yBeJWYEHWEM TSKeCTH 3a00JIEBAaHUSI OT CTeaTo3a
10 HeankoroabHoro crearorenatuta (HACT), HACT-
Uppo3a, B TO BpeMs KaK 3HAYEHUs TJyTaTHOHA
NpU  3TUX HO30JOTrMYecKuX (HopMax CHIKAIOTCS
(p < 0,001 as kasxaoro cocrostiust) [11, 12].

MeTta60/I0MHbIE HccaeaoBaHusd B IIyJIbMOHOJIOTUA

Ha cerogusammnii 1enp ucciaemoBanuii MeraboJioMa
y TAIUEHTOB ¢ 3a60E€BAHUSMU OPTAHOB JIBIXAHUS OTIH-
caHo HeMHOTO. YacTo peub uaer o6 U3yUYeHUU JIETY-
YUX OPraHNYeCKUX COeMHEHUN B KOHI[EHTPATE BbI/IbI-
XaeMoTo Bo3yxa. B o6pasiiax BBIABIXAaEMOTO BO3IyXa
6OMBHBIX XPOHWUYECKOH OOCTPYKTHBHOI G60JI€3HBIO
nerkux (XOBJI), 6ponxuanbroit acrmoit (BA) u 310-
POBBIX JTOOPOBOJIBIIEB OBLIO MIACHTHPUITUPOBAHO 9 CO-
equHernii (2,3-auruapo-1-uHjaeH-1-0H, STUI LUTpAT,
nekanon-1, 2-peHOKcMaTaHOT M Ap.), 06JaJAIIHX
HauGOIbIel 3HAYMMOCTBIO B auddepeHInaabHoi
JINAaTHOCTUKE Tpymi. MareMaTHdecKuii aHaiu3 Mo-
JIYYEHHBIX JIAHHBIX TO3BOJIUI PAa3JETUTh 3I0POBBIX

1 60JbHBIX BA ¢ TOYHOCTBIO 75 %, 3M0POBBIX U GOJIb-
ubix XOBJI ¢ Tounoctsio 85 %, 6oabubix BA u XOBJI
¢ Tounoctbio 83 % [13]. ITo muenno K. Bowerman et
al., ciektp MeTa6oIOMHOTO TIPOGUIIST CBIBOPOTKU KPO-
Bu nipu XOBJI o6bepunsier 46 % mununos, 20 % Kce-
HOOMOTUKOB U 20 % MeTaOO0JNUTOB, CBA3aHHBIX C aMU-
HOKHCJOTaMHU, BKJOYasi N-aleTuiriayramMar U ero
anasor N-kap6amomrayramar [14]. B mpoBeneHHbIx
HCCJIEJOBAHNAX BbISBJIEHbl CTATUCTUYECKH 3HAYMMbIE
OTpUIIATETbHbIE KOPPEJNSIMH MEXAY MeTaboTuTaMu
rautiepodocdoauIoB 1 TpeX MPOIYKTOB OKUCIH-
teapHOro crpecca  (cynepokcupauemyTaza (SOD),
muesonuporcngasza (MPQO) u 8-msompocTarjaninH
F2a (8-m30-PGF2a)). Hapsiny ¢ aTuM 6bL10 06HApY-
JKeHo, 4uTo auarHoctudeckme sHadenuss SOD, MPO
u 8-150-PGF2a B MOKpOTe NPOSIBJSAIOT BLICOKYIO 4yB-
CTBHUTETHHOCTD U CIENN(OUIHOCTD B IIPOTHO3MPOBAHNT
Tskectn teyennss XOBJT [15].

B cepuum pa6or, NpOBeAEHHBIX Y MAIMEHTOB
¢ BA, maubosiee M3MEHEHHBIMU IMTyTSIMH MeTabOJII3-
Ma 6buin 6MOCUHTE3 OMera-6 WM oMera-3 SKMPHBIX
KHCJIOT, B TOM 4YHCJ€ apaxuioHOBOI, JIMHOJIEBOII,
9MKO3alleHTaeHOBO M [OKO3areKCaeHOBOU KHUCJIOT,
a Takke MeTabo/IM3M TajJakTo3bl U nurtpara [16, 17].
N3menennbie  ypoBHE y-TOKO(eposa,/ B-rokodeposia
MOJIOKUTENHHO KOPPEINPOBAJIH C COCTABOM KHUIETHOM
mMurpo6uorsr (cemeiictso Christensenellaceae) [18].
YCcTaHOBJEHO CYIECTBEHHOE CHUMKEHUE CONEPSKAHUS
MPOAYIMPYEMBIX MUKPOOGHOTOH KOPOTKOIIENOYEUHBIX
AKMPHBIX KucyaoT (anerara, IpolnMoHaTa U OyTupaTta),
u3MeHeHne ux cnekrpa u u3odopm [19]. Boiasrena
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obpaTHasi KOPPeJSIIMOHHAST CBSI3b MEKIY COeprKa-
HUeM JUKap6oHOBBIX Kucaor (cyGepuHoBol (OKTaH-
IM0BOI) 1 ceGarmHoBol (ekaHa1oBOI)) ¢ 06beMOM
(opcupoBanHOTro BBIIOXA TAIeHToB [20—22].

K. Hasegawa et al. mpoBesin MeTaG0oIOMHBII aHAN3
CBIBOPOTKY KPOBW MJIAJICHIIEB C TSXKEIBIM OPOHXMUOJH-
TOM. YUeHble HCCTEA0BATNA B3AaUMOCBSI3b YPOBHSI 25-TH-
npokcukambimdepoaa (250HD) B cbIBOPOTKE KPOBH
Cc MeTab0JOMOM U TSIKECTBIO TeueHHsl GPOHXHOJIUTA.
Bbuio yeraHoBsieHo, uto Merabosutbl (puépuHOIEnTH
A, Ni-MertmaageHosut, cHUHIOMUEINH), KOPPEIUpPY-
fomue ¢ Hu3kuM ypoBHeM 250HD, moctoBepHO CBS-
3aHbI ¢ Gojiee 4acThiM ucnosb3oBanueM MBJI y stux
60bHBIX. B TO sKe BpeMs ompenesneHbr 6 MeTaGOJUTOB
(1-(1-ennscreaponn)-2oaeonaraniepodocopiasTaHo
gamuH (GPE), 1-(1-emmncreapomn)-2-muonent-GPE,
M30yPCo/ie30KcuXoat, 1-muHomeons-raniepodocdar
(GPA), rymuepar, TIMIWIBAINH), KOPPEJUPYIOINX
¢ 6oJiee BoIcOkuM ypoBHeM 250HD n HU3KO# YacToTOl
ncnosb3osanng VIBJI [23].

[Ipn momoImm Macc-CHeKTPOMETPHUH TIOATBEP:KIe-
HBI Pa3anyus MeTa00JOMHOTO CIIEKTPA BBIIBIXAeMO-
rO BO3/yXa y TAIMEHTOB C OCTPBHIM PECIUPATOPHBIM
muctpecc-cuagpom (OPJIC) mpu COVID-19 (28 ma-
IIEHTOB) U B OTCYTCTBHE TaKoBoro (12 maummeHTOB).
B xome MHOrOMepHOro aHaamsa ¢ TOYHOCTBIO 93 %
(uyscrButenprocts 90 %, cmemuduunocts 94 %)
ompefieJieH  XapaKTEPHBI  «OTIEYATOK  JBIXAHUS>
nast COVID-19. Tpemst HauboJiee OTJINYAIONIMMUCS
3aMETHBIMU JIETYYNMHU COEJAMHEHUSIMU Y TAIlMeHTOB
¢ OP/IC npu COVID-19 6buin MeTHINEHT-2-eHab,
2,4-okTaueH-1-XgoprenTal 1 HOHaHAJb [24].

Merta60o10MHbIE HUccJaeJ0BaHuA B KapAUO0JO0Truu

[Ipn momormu MeTaboJOMHOTO TPOMUINPOBAHUS
MoKa3aH 6oJiee BBICOKUI PUCK PA3BUTHS CEPAECYHO-CO-
CYIUCTBIX 3a00JIeBaHWii, CBSI3aHHBIN C TPUMETUIAMUH-
N-okcugom (TMAQO) [25-27]. Tlocaeaymwolue 1e-
JieBble  MeTaBGOJIOMHbIE — HCCJIE€/JOBAHUS  TTO3BOJIHIN
ycTanoBuThb, 4to TMAQO #BisieTcs TMOOGOYHBIM TIPO-
JIyKTOM TPUMETUJIAMUHA, KOTOPbBIH, B CBOIO OYepe]lb,
MpeCcTaBisieT co6oil MPOAYKT MUKPOOHOTO pacraja
KapHUTHHA, GeTaHA U XOJIMHA, MMOJyYaeMbIX M3 Msca
u ¢ocdoaunugos, cojepsKamuxcs B paiuone [28—
30]. TMAO wusmensier GajJaHC XOJEeCTEPUHA 32 CUET
HapylieHus aKTHBHOCTH  (PJABUHMOHOOKCUTEHA3BI
3 [31]. Xorss ponb TMAO B ¢usuosorun veaoBexa
BCe ellle YTOYHSIETCS, CYIIeCTBYeT OOJIbIoe KOJmde-
CTBO JIOKA3aTeJbCTB, YTO HHJIOTEHHO TPOAYIIUPYEMBbIil
TMAOQO B 1oCcTaTOYHO BBICOKNX KOJUUYECTBAX SBJISIETCS
MeTaboJUTOM, TPOBOIMPYIONINM pa3BuTHE 3a00JeBa-
HUN cep/ledyHO-COCyINCTOl cucTeMbl. B nccaenoBanun
X. Chen et al. mpomemoHCTpHUpOBaHA B3aWMOCBSI3b
MIPOTPECCUPOBAHNS aTEPOCKIEPO3a W HAPYIIEHUI Me-
TaboJIM3Ma KUPHBIX KUCJOT, B TIEPBYIO OYePE/b Tab-
MUTHHOBOW KHCJOTBI, KOTOPasi CYIIECTBEHHO YCKOPS-
€T pa3BUTHE aTEPOCKJIEPOTUIECKUX U3MEHEHW MyTeM
aKTUBAIUN BOCIIaJIeHUs U aromrosa [32].

N3amenennsi Meta6oJOMHOTO TPOMUIST KOPpeIu-
PYIOT C TSI)KECTbIO TeUEeHUs] XPOHMUYECKOH cepiieuHoi

negoctatounoct (XCH) u cucronuueckoil auc-
bysrumu Muokapma. HambGosnee BaxkHbIME MeTabo-
JIUTAMU B 3TOM MATOT€HETHMYECKOM COUETAHUU SIBJISI-
0TCS  2-THIPOKCUOYTUPAT, TJUIUH, METHJIMAJOHAT
n MUO-uHO3uTOJ [33]. ¥ manueHToB ¢ HU3KOI Qpak-
nueit Bei6poca JIJK BbisgBiAeHB! G0JEe BBICOKHE KOH-
HEeHTPAINK AlUIKAPHUTUHOB, KAapHUTHHA, 6eTamHa
U aMUHOKHCJIOT B CBIBOPOTKE MPU HU3KHUX YPOBHIX
dochaTnanaxomMHOB, sm3odochaTHANITXOJNHOB
u chuHTOMIENNHOB [34].

Merta60o10MHbBIE HCCJI€A0BaHUA B OHKOJIOTUH

Pak mupoko u3BecTeH Kak reHeTn4eckoe 3a060,1eBa-
HUe, BO3HUKAoIIee B Pe3yJbTaTe MyTaIllil KIIOYeBbIX
OHKOT€HOB WJIM OIyXOJIEBBIX cylpeccopoB. OaHako
B TOCJEJHNIE TOAbI B MOHUMAHUU 3TOTO 3a00/1€BAHUSI
MPOUBOIILIN CyleCTBEHHbIe u3MeHeHust. OT4acT 3T0
CBSI3aHO C <IIOBTOPHBIM OTKPBITHEM» JIBYX MeTaGO0JIu-
yeckux nporeccoB (aspo6HOro IJIMKOMM3a M TIyTa-
MUHOJI3a), KOTOPble OGHAPYKUBAIOTCS TPAKTUYECKH
BO BCEX OMYXOJISIX, & TaKXKe€ TECHO CBSI3AHBI C PIJOM
U3BECTHBIX OHKOTEHOB M OHKOCYyTpeccopoB [39, 36].
BbisiBiIeHHBIE ¢ TTOMOIIBI0 MeTaGOJIOMHBIX HMCCJIEL0BA-
HUN OHKOMOJIEKYJIBI TPEJCTABASIOT CO60H SHIOTEH-
HbIe MeTa0O0JUThI, HAKOIJIEHNE KOTOPbIX WHHUIIMUPYET
U/ W TOJIIEPKUBAET POCT M METACTA3UPOBAHUE OITY-
xosid. IlepBbIM TOATBEPIKAEHHBIM OHKOMETAa0O0JUTOM
ObLT 2-TUAPOKCUTJIYTAPAT, B BBICOKUX KOHIIEHTPAIMIX
obOHapy:kuBaeMblii B Tanomax [37, 38]. Irto coenu-
HeHWe, TO-BUINMOMY, KOCBEHHO HM3MEHSeT MaTTePHbBI
METHJIMPOBAHUSI THUCTOHOB, YTO B KOHEYHOM WTOTE
MPUBOJIUT K OHKoreHe3y. Ilo3mHee B KavyecTBe OHKO-
MeTaboJUTOB OmNpe/eseHbl (pyMapar, CyKIUHAT, cap-
Ka3uH, IJII0TAMUH, aclaprud u Jjakrat [35—38].

B kauectBe MeTaGONMTOB, ACCOIUUPOBAHHBIX
C PHUCKOM pa3BUTUS PaKa JIETKUX, MPU3HAHBI Xaj-
(pennporc, mepMerpuH, a Takike cyJabhOH OUOTHHA,
KOTOPBII TIPeJICTaBJsIeT COO0N OKHUCJIEHHbIN OUOTUH
(raxxe msBecren kak Buramun H). OGcyxpaercs,
YTO TPUYMHA YBEJUYEHUSI aKTUBHOCTH 3THX MeTabo-
JINTOB CBsI3aHa ¢ KypenueM [39].

B snmreparype TpencTaBieH aHaMM3 MeTabosoMa
MOYH TAI[MEHTOB C OHKOJOTMYECKUMH U TPEAPAKOBBIMU
3a6oseBanusimMu Bepxuux orzenoB JKKT [40]. B nannom
UCCJIEIOBAHUY TIPUHSIA yYacTue 44 manueHTa ¢ Kapiy-
HOMOII mumieBosa, 31 maimenTt ¢ mmieBogoM bapperTa
1 75 3/TOPOBBIX JO/IEN B TPYIIe KOHTPOJIs. Pe3yabraTsl
UCCJIEIOBAHUS TIPOJIEMOHCTPUPOBATIM YeTKUE PA3JIMUKS
MetaGoioMHOTO Tipoduiist uccaemayeMbix rpymm [40].
Bosbmoe BHUManme B HacTosIee BpeMsl yeNSeTCS
POJIM KOPOTKOIIENIOYEYHBIX KUPHBIX Kucaor (GyTupar),
UHAOIKAPOOHOBBIX (MHIOIYKCYCHAS, WHIOJIIPOIHOHO-
Bast) U AUKapGOHOBBIX KHCAOT (siHTapHast, (yMapoBast),
MIPOAYIIMPYEMBIX MUKPOOHOTOM, B MATOTeHe3e paKa ToJ-
CTON KUIIKU. JTU MeTaOOIUThI, 110 MHEHUIO UCCIeL0Ba-
TeJiel, 00JIAIAI0T OMyXOJIECYTIPECCUBHBIME CBONCTBAMH,
U UX COZIEP’KAaHNEe CYNIECTBEHHO CHUYKAETCS TIPU OITyXO-
JieBoM nopaskenun kuinku [10, 41].

I[To wMepe panbHelinero wu3y4yeHUsT TPUYNH-
HBIX CBsI3ell CTAHOBUTCS TIOHSATHO, 4YTO MHOTHE

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

49



50

Hamuonanp
National college of gastroenterology, hepatology

A IMIKOJIa TaCTPOSHTEPOJIOTIUr, TeIlaTOJOIrnu

www.gastro-j.ru

13 OHKOMEeTaGOoIUTOB }IeﬁCTByIOT KaK CHUTrHaJIbHbI€
MOJIEKYJIbI UJIN CTPYKTYPHBIE PETYJJaATOPDI, KOTOPbIE
BJIMAIOT Ha HWMMYHHbBI€ KJIETKH, aKTHUBAIWIO ITPOKAH-
HEPOTr€HHbIX BOCHAJUTEJTbHBIX HyTefI, KOHTPOJINPYA
IIpoNEeCChl KJIETOUYHOTIO JeJICHNUA.

Mera6o.10MHbBIE HCccJaea0BaHuA
B 9HOKPHUHOJIOTUHN

MetabosoMHoe  TIPOUINPOBAHUE  TTIO3BOJIUIO
YCTAHOBUTb B KAYeCTBe IIPOTHOCTHYECKOTO MapKe-
pa passutus caxapHoro amaGera (CJl) maMeHenue
YPOBHSI aMUHOKHCJIOT. B dYacTHOCTH, TIOBBIIIEHIE
B CBIBOPOTKE KPOBH KOJMYECTBA aMUHOKHUCJIOT C Pas-
BeTBJeHHOH 1ienbio (JefiimH, wu30JeHIInH, BaJWH),
apoMaTH4ecKux aMuHOKHCAOT (peHunasanus, TH-
PO3MH) M MAaJOM3BECTHOH aMHHOKMCIOTHI (aMUHO-
aJUIIIHOBAasl KHCJIOTa) MOKeT OBbITh HCIOJb30BaHO
st uaentuduranuu Jojaeil ¢ puckom pasputus C/]
2-ro tuma. IIpemosaraercsi, 4YTo ypOBHH 3THX Map-
KEepOB HECYT IPOTHOCTUYECKHUIT MOTEHIHAJ 3a/0JIr0
o Havasma 3abosieBanusi. C OJHON CTOPOHBI, MOTYT
OBITH CBSI3aHBI € AMETHYECKUME (PaKTOpaMH, a C Jpy-
roii — ObITb O6YCJIOBJIEHHBIMH HW3MEHEHHEM COCTaBa
MHKPOOHOTBI KHUIIeYHnKa (CHIDKEHMEM COJep KAHUS
Propionibacterium, Bifidobacterium). Tlocaennuii
¢akTop, B CBOIO 0Uepeib, MOKET CIIOCOOCTBOBATH Pa3-
BUTHUIO WHCYJUHOPE3UCTEHTHOCTH U nuabeta [42—44].

MeTta60/I0MHbIE HCCJE€A0BaHUSA B HEBPOJIOTHHU

HeiiponerenepatuBubie  3a60J€BaHus,  TaKie
Kak 6ose3nb IlapkuacoHa m 6oJe3Hb AJjbIreiiMepa,
OIIOCPEAYIOTCS PA3BUTHEM MUTOXOHJPHUAJIbHOI [HC-
dyHKIIMT 1 OKHMCAUTENBHOTO cTpecca. Hapsay ¢ atum
y TALUEHTOB BBISIBJIEH DSl XapaKTEPHBIX H3MeHe-
Huit B MeTaGosoMHOM Tipodmiie. Tak, mpu GoJie3aHn
[Tapkurcona HapylieH MeTaGoJU3M aMUHOKHUCJIOT,
JKUPHBIX KHCJOT, TJYTaTHOHA, YTO CBU/IETEJIBCTBY-
€T B II0JIb3y IIOBBIIIEHHOTO OKCHAATHBHOTO CTPECCa,
HAJINYUS HEHPOBOCTAJIEHUS, a TaKXke HapyIIeHMs
peryssimu raoko3sl [45]. R. He et al. ycranouiu
KODPEJSIMOHHDBIE CBS3W MEXAY COJEPKAHUEM TO-
MOBaHUJIMHOBON Kucaorel (MeraGomnra podamuna)
U UMEONUMHUCS Y TIAIUEHTOB JIBUTATENbHBIMH Hapy-
menusmu [46]. B kavyectBe mpeauKTOpPOB pPa3BUTHS
6osie3Hn AJbIreiiMepa 00Cy:KAaeTcss N3MEHEHWe CO-
Jlep>KaHusl B ChIBOPOTKE KPOBU YPOBHEH IlepaMuja,
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Metabolomic profiles as a new understanding
of disease processes

Oxana Yu. Zolnikova®, Maria S. Reshetova, Marina N. Ivanova, Vladimir T. Ivashkin

Sechenov First Moscow State University (Sechenov University), Moscow, Russian Federation

Aim. This review will demonstrate possibilities of using metabolomic profiling to identify biomarkers of various inter-
nal organs diseases.

Key points. A new diagnostic direction is associated with high-sensitive spectral analysis of biomarker molecules.
This review will discuss some of the latest advances with an emphasis on the use of metabolomics to identify major
metabolic changes in various diseases. The possibility of finding diagnostic markers in diseases of the gastroin-
testinal tract, respiratory and cardiovascular systems, in oncology, endocrinology, neurology are discussed. These
results define new potential therapeutic strategies, making metabolomics useful for a wide range of biomedical and
pharmaceutical research.

Conclusion. Metabolomic profile changes in different types of diseases will help to improve understanding of the
pathogenesis. New therapeutic approaches may be developed. They will take into account individual characteristics
of the patient, identified by using current molecular technologies. The results of metabolomic studies can be used to
monitor treatment outcomes.

Keywords: metabolites, metabolomic profiling, biomarkers, mass spectrometry, liquid chromatography, treatment
monitoring
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MeTabonoMHble NPOoPUIN Kak HOBOE NOHMMaHUe NPOoL,EeccoB 00s1e3Hn

O.10. 3onbHukosa’, M.C. Pewietosa, M.H. MBaHoBa, B.T. MBalukuH

®rAOY BO «[lepsbisi MockoBCKkuii rocyaapCTBEHHbI MEeEANLIMHCKUE yHuBepcuteT uM. U.M. CeveHoBa»
(CeyeHoBckuii YHUBepcuTeT) MuHucTepcTBa 3apaBooxpaHeHns Poccurickori Peaepaumnmn, Mocksa, Poccuiickas denepadms

Llenb 0630pa: npeactaBuTb MHPOPMALMIO O BO3MOXHOCTSX NMPUMEHEHUSI MeTaboNoOMHOro nNpoduInpoBaHus
DJ15 BbISIBNEHUS BOMapKepPOoB pa3inyHbix 3a601eBaHNM BHYTPEHHMX OPraHoB.

OCHOBHbI€ NOJNI0XEeHUs. HOBOE AMarHOCTMYECKOE HanpaBfieHME CBA3aHO C BbICOKOYYBCTBUTENbHBIM CNEKTpab-
HbIM aHanM3oM MoJekys-6romapkepoB. B 0630pe nutepatypbl 06CYyXOat0TCH HEKOTOPbLIE M3 MOCAEOHUX [0-
CTUXEHUIN C aKLEHTOM Ha NPUMEHEHNE MEeTaboNOMUKN ANS BbISBAEHUS OCHOBHBLIX METABO0SIOMHbIX W3MEHEHWI
npu pasnuyHbix 3abonesaHnsx. OBCyXaaeTcs BO3MOXHOCTb NOMCKa AUArHOCTUYECKMX MapKeEPOB Npu 3abosesa-
HUAX XENya04YHO-KMLLEYHOrO TPakTa, PECMMPATOPHON N CEPAEYHO-COCYANCTON CUCTEM, B OHKOMOrNU, SHOOKPUHO-
10K, HEBPONOTNN. DTN PE3yNbTaThl ONPEAENSIOT N HOBbIE MOTEHUMANbHBIE TEPANEBTUYECKME CTpaTernm, aenas
MeTaboIoOMUKY NOSIE3HOM A5 LUMPOKOro Kpyra GromMeamumMHCKuX 1 hapmMaueBTUYECKUX UCCEA0BaHMNA.
3akniovyeHue. HoBble AaHHble 06 N3MEHEHUM METAB0IOMHOIr0 NPO@UAS NPy PasHbIX HO30J10rMYEeCKNX hopmMax
NOMOryT YNy4ylUNTb NMOHUMAaHWE natoreHesa 3aboneBaHuin. M paspaboTaTb HOBblE TepaneBTUYECKME MOAXOAbI
B JIEYEHUW, YYNTbIBAS AAHHbIE MHANBUAYANbHbIX XapakTEPUCTUK NaUNEHTA, BbISBASIEMbIE C MOMOLLBLIO aKTyasbHbIX
MOJIEKYNSIPHBIX TEXHONMOMMIA. Pe3ynbTatsl MeTaboIOMHbIX UCCEeA0BaHUI MOTYT OblTb MPUMEHVMBI Y B KQYECTBE MO-
HUTOPWHIra Pe3ybLTaToB JIEHEeHUS.

KnioueBblie cnoBa: Metabonntbl, MeTabonomMHoe NpodunnposaHne, GromMmapkepbl, Macc-CnekTPOMETPUS, XUA-
KOCTHas xpomatorpadusi, MOHUTOPUHT JIe4eHns

KoHdnukT uHTepecoB: ABTOpbI 3asBSI0T 06 OTCYTCTBUMN KOHMNINKTA UHTEPECOB.

Ang untupoBanus: 3onbHukosa O.10., Pewetosa M.C., MBaHoBa M.H., UBawknH B.T. MeTabonomHble npodunmn kak HoOBoe no-
HUMaHWe npoueccoB 60ne3HN. POCCUNCKMIA XypHan racTpO3HTEPONoruKn, renatonorumn, kononpoktonornn. 2022;32(1):46-52.
https://doi.org/10.22416/1382-4376-2022-32-1-46-52
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Metabolomic studies are relatively new and
rapidly developing scientific direction. It uses ad-
vanced analytical chemistry and computational tech-
nologies to describe complex biochemical processes.
Currently, metabolomics has applications in various
fields of science, including human health, drug de-
velopment, microbiology, and the food industry. The
variety of metabolomic studies application fields is
due to possibility to analyze a wide range of sub-
strates, including solids (tissues, soil, etc.), liquids
(biological fluids, water) and gases (exhaled air,
odors). These researches can be carried out in vivo
(with visualization of a specific group of cells) and
in vitro (using extracts and biofluids) [1—4]. Nuclear
magnetic resonance spectroscopy (NMR), gas chro-
matography-mass spectrometry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS) serve
as major analytics platforms to examine metabo-
lome [2]. Combination of research types allows to
accurately identify metabolites in different biosam-
ples and significantly broaden their studied range.
Metabolomic studies are conventionally subdivided
into metabolomic profiling and metabolomic target
analysis [3]. Metabolomic profiling is generally used
to identify metabolomic differences in various no-
sologies. Target analysis is conducted to determine
specific metabolites [4, 5]. In practice, metabolomic
profiling precedes further targeted research. The fun-
damental basis of this diagnostic approach includes
the following fact: the production of each metabolite
is caused by particular biochemical reactions in the
body. This allows the use of certain highly specific
molecules as biomarkers.

Metabolomic researches in gastroenterology

Using high-resolution magnetic resonance imag-
ing (MRI) with high resolution magic-angle spin-
ning (HR-MAS) the level of metabolites in chron-
ic and acute pancreatitis was assessed. The study
demonstrated a correlation between changes in the
metabolomic profile and inflammatory changes in
the pancreas. In acute necrotizing pancreatitis, an
increase in the level of amino acids (leucine, isoleu-
cine, valine) and a decrease in the level of taurine
and fatty acids compared with chronic pancreatitis
were observed. The authors suggested that these
changes may be potential metabolomic markers in
the differential diagnosis between chronic and acute
pancreatitis [6]. Also, a work devoted to the isola-
tion of exocrine pancreatic insufficiency biomarkers
is described (EPI). According to the analysis results,
in the group of patients with EPI, an increase in the
levels of phosphatidylserine, phosphatidylcholine,
pentazine and a peptide consisting of arginine, threo-
nine and proline was observed [7].

A search was carried out for specific serum me-
tabolites that can help predict the onset and pro-
gression of inflammatory bowel disease (IBD). The
changes in gut microbiota and metabolomic profiles
of patients with Crohn’s disease, ulcerative colitis

and healthy control were compared. Each stool sam-
ple was subjected to metagenomic sequencing and
metabolomic analysis using GC-MS. As a result of
the study, the difference between the metabolome
in patients with IBD and in the group of healthy
controls was demonstrated. Based on the generaliza-
tion of sequencing data and metabolomic analysis,
122 associations between bacterial and metabolomic
profiles were identified. One of the important find-
ings was the revealed correlation of changes in me-
tabolites with a decrease in taxonomic biodiversity
of the gut microbiota in patients with IBD [8]. In
a systematic review, published in 2020, observations
from 64 studies, aimed at studying the metabolome
of various biological environments of the body in
patients with IBD, were summarized. The authors
point to the fact that when choosing a material for
research, it is necessary to take into account the high
lability of the metabolomic indicators of urine and
feces, which vary depending on the patient’s diet. In
this case, serum and blood plasma react more slowly
to changes in the diet and can carry more static in-
formation about the metabolomic profile and about
systemic metabolism in general (Table 1). In studies
describing the analysis of blood metabolites of pa-
tients with IBD, changes in the level of branched-
chain amino acids were observed. Thus, in the groups
of patients with Crohn’s disease and ulcerative coli-
tis, an increase in the levels of isoleucine, leucine
and valine was observed compared with the control
group. 3-hydroxybutyrate, a breakdown product of
the amino acids listed above, was increased in 5 cases
in patients with ulcerative colitis. At the same time,
the level of glutamine in IBD was reduced, which,
according to the authors, indicates a defect in the
process of tight junction proteins synthesis and the
intestinal wall integrity loss. An increase in the ratio
of kynurenine and tryptophan levels was observed.
The levels of lipids, arachidonic acid and arachido-
nate varied in different directions in blood and feces
samples, showing lower values in blood and increas-
ing in stool samples [9].

In a study of patients with celiac disease, an in-
crease in the content of indolecarboxylic (indoleace-
tic acid, indolepropionic acid) and dicarboxylic acids
(succinic and fumaric acids) was determined. Indolic
acids are metabolites of tryptophan with potential
neuroprotective effects and are designed to prevent
the development of oxidative stress. An increase in
dicarboxylic acids is considered by the authors as a
marker of hypoxia [10].

The study of the metabolomic profile in pa-
tients with liver diseases is of great interest. It
is noted that the level of glycocholic acid, tauro-
cholic acid, phenylalanine, branched-chain amino
acids increases with more severity disease from
steatosis to non-alcoholic steatohepatitis (NASH),
NASH cirrhosis, while the values of glutathione
in these nosological forms decrease (p < 0.001 for
each state) [11, 12].
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Table. 1. Metabolomic profiles in IBD

Biological substrate

Identified changes in the metabolome

Stool

1 Acylcarnitines, Lysophospho-choline, Triacylglycerides

| Primary and Secondary bile acids
| SCFA
Amino Acids:
1 Leucine, Isoleucine, Valine

1 Alanine, Glycine, Lysine, Phenylalanine, Taurine, Tyrosine

Urine

1 Citrate, Succinate
| Formate, Hippurate, Trigonelline
| SCFA
Amino Acids:
| Alanine, Taurine Asparagine, Glycine

Blood

1 3-Hydroxbutyrate
1 Tryptophan Catabolites

| Arachidonic acid
Amino Acids:
1 Isoleucine
| Tryptophan

| Glutamine, Histidine
| Leucine, Isoleucine, Valine

Biopsy material

| Choline, Gliatilin
| Myoinositol
Amino Acids:
1 Aspartate
| Leucine,
Isoleucine, Valine
| Alanine, Glutamine, Glutamate

Breath

1 Pentane
| Hydrogen sulfide

Metabolomic researches in pulmonology

To date, few metabolomic researches in patients
with respiratory system diseases have been described.
Usually, they deal with the study of volatile organ-
ic compounds in the concentrate of exhaled air. In
samples of exhaled air from patients with chronic
obstructive pulmonary disease (COPD), bronchial
asthma (BA) and healthy controls, 9 compounds were
identified (2,3-dihydro-1-inden-1-one, ethyl citrate,
decanol-1, 2-phenoxyethanol and others), which are
of the greatest importance in the differential diagno-
sis of groups. Mathematical analysis of the obtained
data allowed us to distinguish between healthy and
patients with BA with an accuracy of 75 %, healthy
and patients with COPD with an accuracy of 85 %,
patients with BA and COPD with an accuracy of
83 % [13]. In the view of Bowerman K. et al., the
spectrum of the metabolomic profile of blood serum
in COPD combines 46 % of lipids, 20 % of xenobiot-
ics and 20 % of metabolites associated with amino
acids, including N-acetylglutamate and its analogue
N-carbamoylglutamate [14]. Statistically significant
negative correlations between metabolites of glyc-
erophospholipids and three products of oxidative
stress (superoxide dismutase (SOD), myelopyroxidase
(MPO), and 8-isoprostaglandin F2a (8-iso-PGF2a))
have been revealed in studies. Along with that, it was
found that the diagnostic values of SOD, MPO and
8-i1s0-PGF2a in sputum exhibit high sensitivity and
specificity in predicting the severity of COPD [15].

In a number of studies in patients with BA, the
most altered metabolomic pathways were the biosyn-
thesis of omega-6 or omega-3 fatty acids, including
arachidonic, linoleic, eicosapentaenoic and docosa-
hexaenoic acids, as well as the metabolism of galac-
tose and citrate [16, 17].

Altered levels of y-tocopherol / B-tocopherol,
positively correlated with the composition of the gut
microbiota (family Christensenellaceae) [18]. A sig-
nificant decrease in the content of short-chain fatty
acids (acetate, propionate, and butyrates) produced
by the microbiota, a change in their spectrum and
isoforms was found [19]. An inverse correlation was
found between the content of dicarboxylic acids (su-
beric (octanedioic) and sebacic (decandioic)) with
the forced expiratory volume of patients [20—22].

Hasegawa K. et al. performed a metabolomic
analysis of the blood serum of infants with severe
bronchiolitis. Scientists investigated the relationship
of serum 25-hydroxycalciferol (250HD) levels with
the metabolome and the severity of bronchiolitis. It
was found that metabolites (fibrinopeptide A, N1-
methyladenosine, sphingomyelin) correlated with a
low level of 250HD are significantly associated with
more frequent use of invasive mechanical ventilation
in these patients. At the same time, 6 metabolites
were identified (1-(1-enylstearoyl)-2oleoylglycero-
phosphorylethanolamine (GPE); 1-(1-enylstearoyl)-
linoleyl-GPE;  isoursodeoxycholate;  1-linoleoyl-
glycerophosphate (GPA); glycerate; glycylvalin
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correlating with a higher level of 250HD and a
lower frequency of use of invasive mechanical venti-
lation [23].

Mass spectrometry confirmed the differences in
the metabolomic spectrum of exhaled air in patients
with acute respiratory distress syndrome (ARDS)
with COVID-19 (28 patients) and in healthy con-
trols (12 patients). In a multivariate analysis with
an accuracy of 93 % (sensitivity: 90 %, specificity:
94 %), a characteristic “breath print” for COVID-19
was determined. The three most distinct notable
volatiles in COVID-19 ARDS patients were meth-
ylpent-2-enal, 2,4-octadiene-1-chloroheptane, and
nonanal [24].

Metabolomic researches in cardiology

Using metabolomic profiling, trimethylamine-N-
oxide (TMAO) has been identified, which is associ-
ated with a higher risk of developing cardiovascular
diseases [25—27]. Subsequent targeted metabolomic
studies have established that TMAO is a by-prod-
uct of trimethylamine. Trimethylamine, in turn, is
a product of the microbial degradation of carnitine,
betaine and choline obtained from meat and con-
tained in food phospholipids [28—30]. TMAO alters
the cholesterol balance by dysfunction of flavin mo-
nooxygenase 3 [31]. Although the role of TMAO in
human physiology is still being elucidated, there is
ample evidence that endogenously produced TMAO
in sufficiently large quantities is a metabolite that
provokes the development of diseases of the cardio-
vascular system. A study by Chen X. et al. the re-
lationship between the progression of atherosclerosis
and impaired metabolism of fatty acids, primarily
palmitic acid, has been demonstrated, which signifi-
cantly accelerates the development of atherosclerotic
changes due to the activation of inflammation and
apoptosis [32].

Changes in the metabolomic profile correlate
with the severity of chronic heart failure (CHF)
and systolic myocardial dysfunction. The most im-
portant metabolites in this pathogenetic combination
are 2-hydroxybutyrate, glycine, methylmalonate,
and myo-inositol [33]. In patients with low LV ejec-
tion fraction, higher serum concentrations of acyl-
carnitines, carnitine, betaine, and amino acids were
found, with low levels of phosphatidylcholines, lyso-
phosphatidylcholines, and sphingomyelins [34].

Metaboliomics research in oncology

Cancer is widely recognized as a genetic disorder
resulting from mutations in key oncogenes or tumor
suppressors. However, over the last few years, there
have been significant changes in the understanding
of this disease. This is partly due to the “rediscov-
ery” of two metabolic processes, aerobic glycoly-
sis and glutaminolysis, which are found in almost
all tumors, and are also closely associated with a
number of known oncogenes and tumor suppressors
[35, 36]. Oncomolecules identified by metabolomic

studies are endogenous metabolites, the accumu-
lation of which initiates and/or supports tumor
growth and metastasis. The first confirmed onco-
metabolite was 2-hydroxyglutarate, found in high
concentrations in gliomas [37, 38]. This compound
appears to indirectly alter histone methylation pat-
terns, which ultimately leads to tumorigenesis.
Later, fumarate, succinate, sarcasin, glutamine, as-
paragine, and lactate were also identified as onco-
metabolites [35—38]. Halfenprox, permethrin, and
biotin sulfone, which is oxidized biotin (also known
as vitamin H), are recognized as metabolites associ-
ated with the risk of lung cancer. It is discussed
that the reason for the increase in the activity of
these metabolites is associated with smoking [39].
The literature presents an analysis of the urine metab-
olome in patients with oncological and precancerous
diseases of the upper gastrointestinal tract [40]. This
study involved 44 patients with esophageal carcinoma,
31 patients with Barrett’s esophagus, and 75 healthy
controls. The results of the study demonstrated clear
differences in the metabolomic profile of the studied
groups [40]. Much attention is currently paid to the
role of short-chain fatty (butyrate), indolecarboxylic
(indoleacetic, indolepropionic) and dicarboxylic ac-
ids (succinic, fumaric) produced by gut microbiota
in the pathogenesis of colon cancer. These metabo-
lites, according to researchers, have tumor suppres-
sive properties, and their levels are significantly re-
duced in case of intestinal tumor lesions [10, 41].
With further study of the causal relationships, it be-
comes clear that many of the oncometabolites act as
signaling molecules or structural regulators that af-
fect immune cells, activate pro-carcinogenic inflam-
matory pathways, and control cell division processes.

Metabolomics research in endocrynology

Metabolomic profiling made it possible to es-
tablish a change in the level of amino acids as a
prognostic marker for the development of diabetes
mellitus (DM). In particular, elevations in serum of
branched-chain amino acids (leucine, isoleucine, va-
line), aromatic amino acids (phenylalanine, tyrosine)
and a little-known amino acid (aminoadipic acid)
can be used to identify people at risk of develop-
ing type 2 diabetes. It is assumed that the levels of
these markers have a prognostic potential long before
the onset of the disease, and on the one hand they
may be associated with dietary factors, while on the
other hand, they may be caused by the changes in the
composition of the gut microbiota (a decrease in the
content of Propionibacterium, Bifidobacterium). The
latter factor, in turn, can contribute to the develop-
ment of insulin resistance and diabetes [42—44].

Metabolomics research in neurology

Neurodegenerative diseases such as Parkinson’s
and Alzheimer’s are mediated by the development
of mitochondrial dysfunction and oxidative stress.
Along with this, the patients showed a number
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of characteristic changes in the metabolomic pro-
file. Thus, in Parkinson’s disease, the metabolism
of amino acids, fatty acids, and glutathione is im-
paired. This is evidence in favor of increased oxi-
dative stress, the presence of neuroinflammation,
as well as impaired glucose regulation [45]. In the
work of He R. et al., correlations were established
between the levels of homovanillic acid (a meta-
bolite of dopamine) and movement disorders in pa-
tients [46]. Changes in serum levels of ceramide,
sphingomyelin and phosphatidylcholine are dis-
cussed to be the predictors of Alzheimer’s disease
development. Some of these metabolites corre-
late with the severity of cognitive impairment and
may act as markers of disease progression [47].
In demyelinating diseases, in particular in multi-
ple sclerosis, the metabolomic profile is character-
ized by an increase in the content of ketone bodies
(B-hydroxybutyrate, acetoacetate, acetone), which is
associated with impaired metabolism of tricarbox-
ylic fatty acids in mitochondria. An increase in the
content of choline and phospholipids was noted, as
well as a decrease in tryptophan and its neuroactive
metabolite kynurenine [47—50]. Interesting findings
concern patients with schizophrenia. It is known
that this disease is associated with the presence of
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YcrneurHasg pOACTBEHHAA TPAHCIAQHTAIIUA
AEBOI'0 A@TEPAABHOTIO CEKTOPA IeUYeHU

C OAHOMOMEHTHOU aTUIITUYHOU pPe3eKIuen
2-T0O cerMeHTa I10 TOBOAY (POKAABHO-
HOAYASAPHOU T'UIIEPIINA3UN

P.T. Pzaes!, 10.P. Kamanos'?, E.}O. Kpbsrkanosckasi?, M.A. Tarapkuna!, A.JI. KoBameBa!”

"DIAOY BO <«Iepswiii Mockosckuil zocydapcmeennvii ynusepcumem um. U.M. Ceuenosas (Ceuenoscruil ¥Ynueepcumem)
Munucmepcmea 30pasooxpanenus Poccutickot @edepayuu, Mockea, Poccutickas Dedepavust
2DIBHY <«Poccutickuti Hayunvlt yenmp xupypzuu um. akademuxa B.B. Ilemposckozos, Mockea, Poccutickas Dedepayus

Llenb: Onucatb HabnoaeHe yerneLwHo NpoBeaeHHOM POACTBEHHOMY AOHOPY aTUMNYHOM pe3ekummn ¢hokaribHO-HO-
OYNSPHOM rmnepnnas3nmn 2-ro CerMeHTa neyvyeHmn ¢ NocneayloLen TpaHcnaaHTaumMen 1eBOro natepasbHOro cekropa
neveHn pebeHky B BO3pacTe OAHOro roga ¢ UMppPO30M NeYeHN B ucxone bunmapHoin atpeauu.

OCHOBHbIE NOJNIoXeHus . Y nauneHTkn X., 29 net, B paMmkax 06cnenoBaHnst poaCTBEHHBLIX JOHOPOB NEYEHU BO 2-M
CErMeHTE NeYeHn Npu ynsTpasBykoBOM UCCNeN0BaHMM ObI10 BbISBIEHO OBaJIbHOE 06pa3oBaHNE C 4OCTATOYHO POB-
HbIMU KOHTYPaMW, rTMNeP3XoreHHOEe B LLEHTPalNbHbIX OTAENAX U FMNO3X0reHHoe no nepudepumn; oLeHka KpOBOTOKA
Obla 3aTpyaHEHA M3-3a aKyCTUYECKMX NomMeX. [0 AaHHBIM KOMMbIOTEPHOM TOMOrpadum: cnabormnepBackynsipHoe
06pas3oBaHne C HEYETKMMU KOHTYpamu, B apTepuasibHylo dasdy HEPaBHOMEPHO HaKamnjnBaIoLLEE KOHTPACTHOE Be-
LeCTBO, C BU3yanunaaumen HebobLLOM rMnoaeHCHOW 30HbI BOKPYT, Takxke HakarnMBaloLleil KOHTPacTHOE BEeLEeCTBO
B BEHO3HYIO dagdy. [10 AaHHbIM MArHUTHO-PE30HAHCHOM TOMOrpadunn: 30Ha NOBbILLEHHOro MP curHana, npu KoH-
TPaCTHOM YCUIEHMM PAaBHOMEPHO HaKanaMBaloLasa KOHTPACT B apTepuanbHyio ¢asdy. bbeino npegnonoxeHo Hanum-
yne y NaumMeHTKn dokanbHo-HoaynspHon runepnnad3vm (PHIM) neveHn. MNpoBeaeHo onepaTMBHOE BMELLATENBLCTBO,
B XO1€ KOTOPOro Obl1 U3bAT NEBLI NAaTEPasIbHbLINA CEKTOP NEYEHWN 1 NPOBEAEHA OAHOMOMEHTHAS aTUMNNYHAS PE3EK-
ums 2-ro cerMmeHTa. JaHHble rmcTonornyeckoro nccnenoBaHns onepaumoHHOro matepvana NnoATBEPANAN HaNn4me
®HT. MNocne nccevyeHuss n yuMBaHUs COCyOUCTbIX CTPYKTYP B YCJIOBUSIX COXPAHEHHOIO KPOBOOOPALLEHMS NIEBbIN
naTepasnbHbIi CEKTOP OblN U3BAT N3 PaHbl U UMIMIAHTUPOBAH PELIMMMEHTY B OPTOTOMNUYECKYIO No3uumio. NMocneone-
PaUVOHHBI Nepuog, Npoxoann 6e3 0CNoXHEHNA. JJOHOP U PELMNNEHT BblnNn BbiNMCaHbI U3 CTauMoHapa B yO0BeT-
BOPUTENBHOM COCTOSIHUM B MIAHUPYEMBbIV CPOK.

3aknioveHue. [laHHoe HaABNIOAEHNE OEMOHCTPUPYET BO3MOXHOCTb MCMOb30BaHMA parMeHTa NneyvyeHn B kave-
CTBE TpaHcnaaHTaTa nocne pesekumm GokanbHO-HOAYNSPHOWN rmnepnaasmu.

KnioueBble cnoBa: TpaHcnnaHTaums ne4eHun, GokanbHO-HOAYASPHAs rMnepnaasus, LMppos neyeHn, ynsTpasByko-
Basi AMArHOCTMKA, KOMMbIOTEPHAsi TOMOrpadusi, MarHUTHO-PEe30HaHCHasi Tomorpadus

KoHdnuKT MHTEepecoB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA NUHTEPECOB.

Ana umtnpoBanusa: P3aes P.T., Kamanos O.P., KpbikaHoBckas E.1O., TatapknHa M.A., Koeanesa A.J1. YcnelHas poacTBeHHast
TpaHcnnaHTaumsi NeBOro natepanbHOro CekTopa nevyeHn ¢ OAHOMOMEHTHOM aTUMUYHOWN pe3ekumen 2-ro cermeHTa no nosoay ¢do-
KaslbHO-HOAYNSAPHOM runepnnasnn. POCCUIACKNIA XypHan racTpoaHTeposioruu, renatonorum, kononpokronorun. 2022;32(1):53-
59. https://doi.org/10.22416/1382-4376-2022-32-1-53-59

Successful living donor liver transplantation of the left lateral sector with simul-
taneous atypical resection of the S2 for focal nodular hyperplasia

Ramin T. Rzayev', Yuliy R. Kamalov'?, Evgeniya Yu. Kryzhanovskaya?, Maria A. Tatarkina', Aleksandra L. Kovaleva'’
"Sechenov First Moscow State University (Sechenov University), Moscow, Russian Federation
2 petrovskiy National Research Centre of Surgery, Moscow, Russian Federation

The purpose of presenting a clinical observation. Description of a clinical observation of a successful atypical
resection of focal nodular hyperplasia of the segment Il of the liver to a relative donor, followed by transplantation
of the left lateral sector of the liver to a one-year-old child with cirrhosis of the liver in the outcome of biliary atresia.
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General provisions. Patient Z., 29 years old, was examined as donor for related liver sector transplantation. The
oval structure with fairly smooth contours, hyperechoic in the central parts and hypoechoic in the periphery, was
found in the segment Il during the ultrasound examination; assessment of blood flow was difficult due to acoustic
interference. According to computed tomography, it was a weak hypervascular formation with fuzzy contours, ac-
cumulating contrast medium unevenly in the arterial phase, with visualisation of a small hypodense area around, also
accumulating contrast medium in the venous phase. According to magnetic resonance imaging, there is a zone of in-
creased MR signal, with contrast enhancement uniformly accumulating contrast in the arterial phase. It was assumed
that the patient had focal nodular liver hyperplasia. The patient underwent surgery, during which the left lateral sector
of the liver was removed and a single-step atypical resection of the segment Il was performed. Histological exami-
nation of the surgical material confirmed the presence of FNH. After excision and suturing of vascular structures in
conditions of continued blood circulation, the left lateral sector was removed from the wound and implanted into the
recipient in an orthotopic position. The postoperative period passed without complications. The donor and recipient
were discharged from the hospital in a satisfactory condition on the planned date.

Conclusion. This observation demonstrates the possibility of using a liver fragment as a transplant after resection of
focal nodular hyperplasia.

Keywords: liver transplantation, focal nodular hyperplasia, liver cirrhosis, ultrasound diagnostics, computed tomog-
raphy, magnetic resonance imaging
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Ha ceromusi eIuHCTBEHHBIM paJUKAJIbHBIM Me-
TOJOM JeUeHUS TePMUHATbHOWU CTAANU MEeYEeHOUHOH
HEJIOCTaTOYHOCTHU SIBJSETCS TPAHCIJIAHTALWS MeYeHU
[1—4]. B psanme 3apy6e:xHBIX CTpaH JaHHasi mpobJie-
Ma MPaKTUYECKH pellieHa 6Jarojapsi UCHOJIb30BAHUIO
B KayeCTBe TPAHCILJIAHTATa TPYIHBIX OPraHOB J[OHO-
pa Cc KOHCTaTHPOBAaHHOW cMepTbio Mo3ra. OgHaKo
Ha Tepputopuu Poccuiickoit Degepaiiu Ha CETOIHS
orMedaercst AeUIUT TPYIMHBIX OPTaHOB M3-3a ITHYE-
CKUX, PEJUTHO3HBIX W IIPABOBBIX TPOOJEM B OTHO-
IIEHUW OPTaHHOTO JoHOpcTBa. [Ipm aToM 3a mepuon
2012—2020 rogoB oTMeYaeTcs TEHAEHIIUS K YBeJHU-
YEeHWIO YWCJa TMalieHTOB, HAXOAAIIUXCSI B JIHCTE
O’KUJIaHUS TPAHCILIAHTAIUU Tiedenu, B 4,6 pasa [4].
YuuThIBasi CJAOKUBINYIOCS CUTYAIUIO, €JIMHCTBEHHbBIM
BBIXOJIOM B [JJAHHOM CJy4ae SBJSIETCS TIONOJHEHUE
myJja JOHOPCKUX OPraHOB 3a CYEeT WCIOJIb30BAaHUS
(¢gparMeHTOB TIeUYEHU OT KUBBIX POJICTBEHHBIX J[OHO-
poB [4—T7].

B pamkax mgoornepaimoHHOrO 06CJIeJOBAHUST PO/I-
CTBEHHBIX JIOHOPOB OOUIENPUHSATBIMUA ~ UHCTPYMEH-
TAJbHBIMU  JAMATHOCTHYECKUMHM METOJAMU  CJIYKatT
yabTpasBykoBoe uccaegnoanue (¥ 31), MarHuTHO-pe-
sonancHas tomorpadusa (MPT) u My/IbTHCIHpaTbHAS
kommbliotepHass Tomorpadgus (MCKT) ¢ npumenenu-
€M KOHTPACTHBIX BEIIECTB, KOTOPBIE TO3BOJISAIOT TOJTY-
YUTb JIOCTOBEPHYTIO MH(MOPMAIIUIO O COCTOSIHUU MapeH-
XUMBI TI€YeHH, OIEHUTD €€ COCYJIUCTYI0 U GUINAPHYIO
aHaTOMMIO, M3MepPUThb 0ObeM KaK BCeil TedeHu, Tak
u ee ¢gparmenton [1, 8].

[IpeacraBien KAMHWMYECKWIT TTPUMED YCHEITHO BbI-
NOJHEHHOH aTUIMYHON pe3eKiun  (HOKaJbHO-HOMIY-
nsgpuoii runepmiaasuu (OHT) 2-ro cermenTa IeveHn
Yy POJICTBEHHOTO JIOHOpA C MOCJeAYIONell TpaHCILIaH-
Talyei JIEBOTO JaTepaTbHOrO CeKTOpa reyeHu peGeH-
Ky B BO3pacTe OJHOTO TO/Ia, CTPAAIoNIeMy IIUPPO3OM
MevYeHn B UCXo/ie OUINapHO aTpe3uH.

Omncanne KJIHHHYECKOTO l[a()JllO[[CllHﬂ

[Manuentka X., 29 ger, nocrymuira B PITBHY
«PHITX wmenn B.B. IleTpoBckoro» B KauecTBe poj-
CTBEHHOTO JIOHOPA YacTH MeYeHH [JIs1 I0YepH, y KOTO-
poii ObLI TMATHOCTUPOBAH HUPPO3 TIEYEHH B UCXOJIE
6uIMapHOll aTpe3uu.

Ha moonepannoHHoM 3Tare naiueHTke GbLT TpoBe-
JIeH TIOJTHBIN KOMILIEKC KJINHUKO-Ta60PaTOPHBIX W WH-
CTPYMEHTAJIbHBIX METOJIOB OOCJIEIOBAHUS COTJIACHO
pa3paboTaHHOMY TIPOTOKOJY 00CJeI0BAaHUS POICTBEH-
HBIX JIOHOPOB TEUYEHW, MPEJCTABJICHHOMY B HAIUO-
HAJbHBIX KJIWHUYECKUX PEKOMEHAIUAX IO MPIKI3-
HEHHOMY JIOHODPCTBY (pparMeHTOB TedeHu [9].

Y apTpasByKoBas [UATHOCTUKA COCTOSTHUSI TE€YEHU
B paMKaX JaHHOI'O IIPOTOKOJIa BKJIOYaeT KauecTBEH-
HYIO OIeHKY mnapeHxuMbl (0JHOPOIHOCTD, 3XOTEeH-
HOCTb, TIepe/iHe-3aAH1HA pasMep TeYeHr) U OLEHKY Te-
YEHOYHOTO KPOBOTOKA (COCTOSIHME OCHOBHBIX BeTBell
[EYEHOYHOI apTepur, BOPOTHON M MEYEHOUHBIX BEH).

Y pganHoil maumenTku no JgaHHbiM Y3U 1edenb
uMesa 4eTKUe POBHBIE KOHTYPbI, HOPMAaJbHbIE pa3-
Mepbl, OJHOPOJHYIO CTPYKTYpy. OXOTE€HHOCTb Ta-
PEHXUMBI OblIa HECKOJbKO ¢ Py3HO TOBBIIIEHA.
Bo BTOpoM cermenTe 1e4eH ObLJIO BBISBJEHO OBAJTbHOE
06pa3oBaHue C JOCTATOYHO POBHBIMU KOHTYDaMH, T'H-
NePIXOTEHHOE B MEHTPAIBHBIX OT/EIaX U TUI09XOTeH-
noe no nepudpepnu, pasmepamu 1,6x2,4 cm (puc. 1).
IIpu useroBoM gommiepoBckoM Kapruposanuu (1K)
COCY/IBI B IAHHOM 0OPA30BaHKUU YETKO HE ONPE/ENISIICh
M3-32 aKyCTHYECKHX MMOMEX, BO3HUKAIONINX TIPU COKPa-
menusx cepaina. /[lannpie Y 3U we oo audde-
PEHIIMPOBATh JaHHOE 06pa30BaHIE.

CorracHO MPOTOKOJTY TalMeHTKe Oblja BBITTOJHEHA
MCKT c npuMeHeHUEM BHYTPUBEHHOTO KOHTPACTHOTO
BEIIECTBaA.

I[MIpu MCKT opranoB OpIOIIHOW TIOJOCTH M 3a-
OPIONIMHHOTO MPOCTPAHCTBA, BBITTIOJTHEHHON METOIOM
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Puc. 1. Y3 kapruna @HT 2-ro cermenra neyeHu. A — Ipu MPOJOJbHOM CKAHUPOBAHUU 110 CPEJHEN JUHUK KUBO-

ta; b — mpu nonepeYHoM CKaHMPOBAHUU

Puc. 2. Kaptuna @HT 2-ro cermenTa medenn, o6beMHOe H306paskeHne

06BEMHOTO CKAaHUPOBAHWS C TOJIIUHON Cpe3oB 3
u 1 MM BO BpeMsl U 1OCJI€ BHYTPUBEHHOTO GOJTIOCHOTO
BBEJIEHUSI KOHTPACTHOrO BelecTBa «Busumak 320,
pasMepbl MeYeHH H3MeHeHbl He Obliu. [lapeHxuma
meYyeH HOPMATbHON JE€HCUTOMETPUYECKON IJIOTHO-
ctu 65—68 emununr HU. Bo 2-M cermenrte meueHun
B aprepuanbHyo ¢a3dy KOHTPACTUPOBAHUSA oOmpeje-
JISJIOCh CTa6OTHNepBACKyIsIpHOE 06pa3oBaHue C He-
YyeTKUMU KOHTypamu padmepamu 1,7x1,9 cMm, Haka-
NJTMBAIOIIEEe KOHTPACTHOE BEIECTBO HEPABHOMEPHO
(¢ Busyammsanueil HeGOJBIION THUIIOJEHCHOH 30HBI
Bokpyr). K mannomy o6pasoBaHMIO MOAXOAMI ap-
TepuanbHbelii cocyn (aprepus BTOPOrO CerMeHra)
(puc. 2). B Benosnyio ¢asy gaHHoe o6pasoBaHHE
IPOJIOJIKANIO0 HAKAIJIMBATH KOHTPACTHOE BEIECTBO.
B natuBHyIO (pasy naHHOe o6pasoBaHHe OBLIO M30-
JIEHCHO MapeHXuMe MeYeHu, B CBI3U C 4eM ObLIO He-
o6xoauMo auddepeHImpoBaTh JaHHOe 06pa3oBaHue
mexay @HT u remanarumomoii.

g yTouHeHus Xapakrepa BBIIBIEHHOTO 00pa3o-
BaHUs OBbLIO TIPUHSTO PEIIEHNE O TTPOBEJIEHUN MAarHWT-
HO-pesoHancHOol ToMorpaduu (MPT) ¢ npuMenenneMm
rernaToTPONHBIX KOHTPACTHBIX BEIIECTB.

[Ipu MPT opranoB 6pioinHoii 1mojoctu u 3a6pio-
HMIMHHOTO TPOCTPAHCTBA MonadparMajJbHO BO 2-M
cermeHTe TedeHu uddepeHImpoBasach 30Ha MOBbI-
nmeHHoro MP curHana Ha aud@y3noHHO-B3BEIIEHHOM
uso6paxennu (DWI) B-dakrop 50, 400. IIpu KoH-
TPACTHOM YCUJIEHUW OTMEYaJOoCh PaBHOMEDHOE Ha-
KOTLIeHNe KOHTpacTa 3TOW 30HOU B apTepHaJbHYIO
azy. B BeHosHy®0 a3y u B remaTocrnenupmiecKkyo
azy MP-curnas 6bLT UJIEHTUYEH TTAPEHXME TTeYeHH].
Bugmmbrit pasmep o6pasoBanust coctaBui 1,7x1,5 cM.
Mo manubiM MP-pmarHoctuku panHoe o6pasoBaHue
M0 XapaKTepy HAKOILIEHUs KOHTpacTa GOJIbIlle COOT-
sercroBazo MHT (puc. 3).

BBujy mporpeccuBHO YXY[IIIAONIETOCS COCTOSI-
HUus pebeHKa U J06POKAYECTBEHHOCTU BbISIBJEHHOTO

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

95



56

Knnnanueckue Habmoaenus / Clinical cases

www.gastro-j.ru

06pa30BaHMs, a TAKXKE C YUYETOM OTCYTCTBHS TPYIIHO-
rO OpraHa W [JPYTUX MOTEHIMATbHBIX POJCTBEHHBIX
JIOHOPOB TeYeHH ObLJIO MPHUHSATO PEIIEeHHE O BBIMNOJ-
HEHUW POJICTBEHHON TPaHCIJIAHTAIIMY TIEYEeHW OT Ma-
tepu. Ilpennosaraempiii 00beM olepaluy BKJIIOYAJ
B ce0sT M3bSATHE JIEBOTO JIATEPATLHOTO CEKTOPA TIeYeHn
C OJTHOMOMEHTHOHN aTUTMYHON pe3eKIneil ee 2-ro cer-
MEHTA.

[TanuenTKe O6BLIO OCYIIECTBJIEHO OIEPATHBHOE
BMEIATETbCTBO COTJTACHO TMPEINoIaraeMomMy o0b-
eMy. VHTpaolnepallMOHHBI OCMOTD IIO3BOJIUJ BbI-
SBUTHb TeYeHb OOBIYHON (HOpPMBI, 1[BeTa W KOHCH-
CTEHIINHU, C OCTPBIM KpaeM. B sarepanbHOM otnesie
BTOPOTO CerMeHTa MaJbIIIPOBAIOCh 00beMHOEe 06pa-
30BaHUe IJIOTHO-3JACTUYHON KOHCHCTEHIUK pasMe-
poM 2,5x3,5 cM. bbina mpousBeeHa OMOJTHUTEb-
Has JIOKALUs YKa3aHHOT0 06pa3oBaHuUsI TOCPEACTBOM
nHTpaonepanumorHoro Y 3. I'panunbsl yKazaHHOTO
o6pasoBanus ObLTH MAapKUPOBAHBI HA TIOBEPXHOCTHU
TeYeHN TPU TIOMOIIHN 3JEKTPOKoaryJsitopa. JleBbIit

Puc. 3. MP kapruna @HI 2-ro cermenra nevyeHu, akcu-
aJgbHOEe N300pakeHue B apTepuanbuyio $hasy CKaHupo-
BaHUS

JIATEPATBHBIN CEKTOP TPEYTrOoJbHON MUpaMUIATbHON
dbopmer paszmepamu 11,0x9,0x6,0 cMm, 6b11 MOGU-
JIN30BaH OT AuadparMbl IepeceuyeHueM JIeBOH Tpe-
yrombHON cBsa3ku. Ilog JeByo medeHOUHYIO BEHY
6brna noasenena jurarypa. C orcrynom Ha 1,0 cMm
OT JUHUU TPeJBAPUTETbHON MapKUPOBKU MAI[MEHT-
Ke OblIa IPOU3BEJEHA ATUNMYHAS Pe3eKIus 2-TO
cerMeHTa meveHu. Jlamee mpu TOMOIMHM 3JEKTPO-
KOAryJIIIiy TIapeHXuMa medeHn OblIa pasjesieHa
OT 06JIACTH BOPOT TIapaJsielbHO KPafo CEPIOBUIHON
CBSI3KU IO HAIPABJEHUIO K IPABOil CTEHKe JeBOil
nmeyeHouHO# BeHbI. [locse mcceyeHUs W yNIMBaHUS
COCYIMCTBIX CTPYKTYP B YCJOBHUIX COXPAHEHHOTO
KPOBOOOPAIIEHNS JIEBbIN JaTepasbHbIH CeKTOp OBLI
U3DBST U3 PAHBI M UMILJIAHTUPOBAH PELUIINEHTY B Op-
TOTOMUYECKYIO TMO3UIIHIO.

B pesyJsbrare matoJOro-TUCTOJIOTHYECKOTO HCCJIE-
JIOBAaHHS OMEPAITMOHHOTO MaTephajia MaKpPOCKOIIH-
yecKu ObLI BBISIBJIEH Y3€J, IMPeJCTABJIEHHBINH THIIEP-
MJIA3MPOBAHHOW TIAPEHXNMOW TIeueHW, Ppas/eeHHON
Ha y3eJKH (pUOGPO3HBIMU CENTaMH, B LEHTPEe KOTOPOI
pacronaraicst py6ell 3Be3a4aToil JOpPMBbI € KPYITHBIM
aprepuagbHbIM cocynoM (puc. 4).

[Ipw MUKpOCKOTIMIECKOM uccaegoBaruu (puc. 3)
ouar ObBLJI IPEJCTABJEH TelaTOUUTAMU C GOJBIIUM
KOJMYECTBOM TJHUKOTEHA W OYarOBBIM CTEATO30M,
dbopmupylomumu Tpabekyspl. [lopranmbHble Tpax-
TBl OTCyTCTBOBaJu. [pymmbr Tpabekya dopMupo-
BAJIM Y3€JIKU, pa3/ejeHHble MeXKAy co60ll pasimy-
HOHI TOMMWHBI (GUOPO3HBIMH CETITaMU C YMEPEHHOI
auMdonuTapHoil MHOUIbTPAIUEN, B TOJIIE KOTO-
PBIX OTpeNessINch Npoandepupyoue XKeTuHble
KAHAJIbIIBI.

[Momo6HBIE WccaenoBanns coorBercTBoBasM (DOHT
U TT03BOJIUJIN TIOATBEPIUTD HATNYNE Y TTAIINEHTKY JaH-
HOTO JOOPOKAYECTBEHHOTO 06PA30BaHNUS.

[TocneonepalmoHHbIIT epuos IPOXOIUT
6e3 ocnokHeHuit. [loHOp W penunuedT ObLTH BbITIHCA-
HBI M3 CTAIMOHAPA B y/IOBJETBOPUTEIbHOM COCTOSTHUU
B ILJTaHUPYeMblil CPOK.

i

Puc. 4. Makpockonuyeckasi KapTHHa IperapaTa 1ocje aTUTUYHON Pe3eKIU 2-TO CerMeHTa MeYeHn

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

Kimuanueckue HaomoneHus / Clinical cases

Oocy:xaenue

[Mpenmonaraercst, uro MHI o6pasyercs us-3a ru-
HEepIIACTUYECKOTO POCTAa HOPMAJbHBIX TEIaTOIUTOB
¢ nepopMUPOBAHHON JPEHAKHOW CUCTEMON JKETIHBIX
nyTeil, 4TO TOTEHIMAIbHO MOXKET CJYXXUTb OTBETOM
Ha paHee CyNIECTBOBABIIYI0 apTEPUOBEHO3HYIO MaJjib-
dopmarmio [10, 11]. AprepuanpHoe KpoBOCHAGKEHUE
MPOUCXOJUT U3 MEYEHOYHON apTepuH, TOTJAa KaK Be-
HO3HDBII OTTOK OCYIIECTBJISETCS B NEYEHOYHbIC BEHBI.

Broigensior gsa ocxHoBubix tina OHT [11]:

1) TUOMYHBIH, Ha JIOJMI0 KOTOPOTO TPUXOIUTCS
80 % cayuaes;

2) aTUNMYHBIN, cocTaBisionuii 20 % caydaes.

Makpockommueckn TunmyHasgs @OHI  mpencras-
JieHa OGOJIBIIMMHU y4YacTKAMHU C JIOBOJIBHO XOPOIIO
OYEPUEHHBIMU KpasMM, C HEBbIPAKEHHOW KarCyJIoH.
XapaKTepHOi#l uepToiil sIBJsieTCS 3aMeTHbI 1eHTPab-
HBII py6er] ¢ pajaJbHO PacXoasumMucs Gubpos-
HBIMU TIEPETOPOIKaMU, KOTOPDLI MPUCYTCTBYET MeHee
geM B 50 % cayuaeB [12]. Oupenessiercs: meHTpasb-
Hasg apTepus C XapaKTepHbIMH NPHU3HAKAMKU 1O THITY
«CTuIel Kosreca» [11].

l'ucronormueckun  o6pasoBanue  NPEACTABIEHO
AQHOMAJbHBIM Y3JIOBBIM Y4YacTKOM, Je()OpPMUPOBAH-
HBIMU cocyZaMu ¥ mpoJudepaiueil XOoJaHTHOII.
[TpakTuveckn HOpMATbHBIE TEMATOIUTHI PACTIOJIOKEHDI
B BU/IE IJIACTUHOK TOJIIMHON OT OJHON 10 ABYX KJe-
ToK. yKesuHbIE MPOTOKM OOBIYHO HAXOASTCS HA I'pa-
HUIlE MEXIY TenaTolnutaMu U PUuOPO3HBIMU TSIXKAMU
[10]. Omupenensiiorcst knerkn Kymdepa. IlpusHaku
ozsiokauectBienuss B MHI orcyrcrByior [11].

B arummunbix ¢opmax DHI orcyrcTByeT TIeH-
TpPaJbHBIN PyOell W IleHTpajibHast aprepus. JlaHHble
YYaCTKHU MEYE€HN TPYAHO OTJIMYUTD OT IPYTUX TOpaKke-
HUW TIpU MeTojaX MeJAMIIMHCKON Buayanusaruu [11].
ATHTINYHBIE TPU3HAKU TAK)Ke BKJIOYAIOT TICEBOKAI-
CyJly, HEOJHOPOAHOCTD Mopaykenus (uamte Habomae-
MYyI0 TIPH aJIeHOME), OTCYTCTBHE YCHUJICHHS HEHTPaJIb-
HOTO PyOIla U BHYTPHOYaroBoro xupa [12].

Y3eJKM MOTYT pacTé M MCYe3aTh, & HOBBIE Y3EJIKU
MOTYT TMOSIBJISITBCS Jlaske mocJie pesekiuu [13].

CorylacHO MEXIYHAPOJHON KJaaccuuKaium OIy-
X0JieH TIe4YeHn U BHYTPUIICUEHOYHBIX KEJTYHBIX ITPOTO-
koB DHT siBisieTcst He UCTUHHBIM HOBOOOPA30BAHUEM,
a BTOPUYHBIM THIEPIVIACTUYECKUM PereHepaTOpPHbIM
OTBETOM TEMATOINTOB HAa JIOKAJbHBIE COCYAMCTBIE Ha-
pyurenus [14].

[To wacToTe cpean Bcex 1OOPOKAYECTBEHHBIX 0Opa-
3oBanuit neuenn MHI 3anmMaeT BTOpoe MecTo mocie
TeMaHTHOM, COCTaBJSS A0 3—8 % MEePBUYHBIX 0OBEM-
HBIX oOpasoBanmuii oprana [15]. 3aboseBanune wyaiie
BCTpEYaeTCs y JKeHIuH, yeM y My»kunH (710 9:1 cayua-
eB), 06bIuHO y JuI B Bodpacte 30—40 ner. B 80—95 %
cryuyae DHI mpencraBiser co6oit OMH y4acTOK U3-
MEHEHHOI TKaHH, Yallle BCero pa3MepoM MeHee d CaH-

gl

L&

Puc. 5. Tucrosorunyeckoe uccienoBanue obpasia ya-
JIeHHOH TKaHH, yBejandeHue x100

tuMeTpoB. Menee 20 % ciiydaeB MPUXOJUTCS HA MHO-
skectBernble yyactku @OHT. Kpome Ttoro, B 5—10 %
cayyaeB MHI coveraercss ¢ TeMaHTHOMOM.

OHI He wuMeeT KJIUHUYECKOW CUMITOMATUKHI
U OOBIYHO SBJISETCS CAYYallHOW HAXOIKOW MPH TIPO-
BeJIEHUN WHCTPYMEHTANbHBIX METOJ0B O06CJe/0BAHUS
(Y31, MCKT, MPT) no noBoay apyrux saGosesa-
Huit. CorsiacHO JaHHBIM 3apYOesKHbBIX MCCJIeIOBAHMIA,
B Tkauu DOHT MoxeT oTMeuyaThbcst IKCIpeccus perern-
TOPOB 3CTPOreHa, OJIHAKO B HACTOSIIIiee BPEMS JIOCTO-
BEPHO HEW3BECTHO, MPUHUMAET JI 3CTPOTEH ydYacTHe
B paspurun OHI [16].

B nureparype cyiecTByeT HEGOMBIIOE KOJIMYECTBO
OTMCAHMI KJIMHUYECKUX CJyYaeB IEPEecajiKu TMeueHu
OT JIoOHOpPa ¢ J0OPOKAYeCTBEHHBIME OOPA30BAHUSIMU.
M. Tan et al. (2001) onucanu nepsbiii ciydaii nepe-
CaJKM JIOHOPCKOW TPYIHOW TIeYeHW C BBISBICHHON
B Heit MHT, kortopast 6bl1a pe3enmpoBaHa BO Bpe-
Ms JIOHOPCKOTO 3Tala OTepalnyd W 3aTeM Iepecake-
Ha perunuenty [17]. Tly6aukanmii, TOCBSIEHHBIX
repecajike TMeYeHW OT >KMBOTO JIOHOPA, Yy KOTOPOTO
6b11a Boisiiena OHT, panee npezcraBieHo He GbLIO.
B 2015 roxy Y. Onishi et al. Bumepsbie mpogemon-
CTPUPOBAJIU CJIy4Yall YCIIENIHON TepecajiKu JJOHOPCKON
MeYeHN OT KMBOTO JOHOpPA C TEMAHTHOMAaMH BO 2-M
u 4-M cermentax [18], mokasas, uto HaaMuue 106pO-
KayecTBEHHbIX 00PA30BaHU TIeUeHN He SIBJISIETCS TIPO-
THUBOIIOKA3aHNEM K TPAHCIJIAHTAIINY TTE€YEHHU.

BoiBo bl

[IpeacraBienHoe kauHUYecKoe HaGJIOMeHTE O0D-
€KTUBHO JIeMOHCTPHPYeT BO3MOXKHOCTb YCIEIIHOIO
KJMHUYECKOTO NpUMeHeHUsl POJCTBEHHON TpaHCIIaH-
taruu ¢parmenra nevenu ¢ MHI ¢ ee ogHOMOMEHT-
HOI pe3ekInell Ha JOHOPCKOM 3Tarle.
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Successful living donor liver transplantation
of the left lateral sector with simultaneous
atypical resection of the S2 for focal nodular
hyperplasia

Ramin T. Rzayev!, Yuliy R. Kamalov'?, Evgeniya Yu. Kryzhanovskaya?,
Maria A. Tatarkina', Aleksandra L. Kovaleva'”

! Sechenov First Moscow State University (Sechenov University), Moscow, Russian Federation
? Petrovskiy National Research Centre of Surgery, Moscow, Russian Federation

The purpose of presenting a clinical observation. Description of a clinical observation of a successful atypical
resection of focal nodular hyperplasia of the segment Il of the liver to a relative donor, followed by transplantation
of the left lateral sector of the liver to a one-year-old child with cirrhosis of the liver in the outcome of biliary atresia.
General provisions. Patient Z., 29 years old, was examined as donor for related liver sector transplantation. The
oval structure with fairly smooth contours, hyperechoic in the central parts and hypoechoic in the periphery, was
found in the segment Il during the ultrasound examination; assessment of blood flow was difficult due to acoustic
interference. According to computed tomography, it was a weak hypervascular formation with fuzzy contours, ac-
cumulating contrast medium unevenly in the arterial phase, with visualisation of a small hypodense area around, also
accumulating contrast medium in the venous phase. According to magnetic resonance imaging, there is a zone of in-
creased MR signal, with contrast enhancement uniformly accumulating contrast in the arterial phase. It was assumed
that the patient had focal nodular liver hyperplasia. The patient underwent surgery, during which the left lateral sector
of the liver was removed and a single-step atypical resection of the segment Il was performed. Histological exami-
nation of the surgical material confirmed the presence of FNH. After excision and suturing of vascular structures in
conditions of continued blood circulation, the left lateral sector was removed from the wound and implanted into the
recipient in an orthotopic position. The postoperative period passed without complications. The donor and recipient
were discharged from the hospital in a satisfactory condition on the planned date.

Conclusion. This observation demonstrates the possibility of using a liver fragment as a transplant after resection of
focal nodular hyperplasia.

Keywords: liver transplantation, focal nodular hyperplasia, liver cirrhosis, ultrasound diagnostics, computed tomog-
raphy, magnetic resonance imaging
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YcnewHasa poacTBeHHasi TpaHCI1IaHTauus JIeBOro slatepasibHOro cekropa
rne4yeHn ¢ O4AHOMOMEHTHOW aTUMUYHON pe3eKuuen 2-ro cermeHTa rno nosoay
dokanbHO-HOAYNAPHOW rUnepnaasvumn

P.T. P3aes’, lO.P. Kamanos'?, E.1O. KpbixxaHosckas?, M.A. TatapkuHa', A.J1. KoBaneea'”

TPrAOY BO «[lepsbivi MockoBckuii rocyaapcTBeHHbI yHuBepcuteT um. .M. CedeHoBa» (Ce4eHOBCKWIi YHUBEPCUTET)
MuHucTepcTBa 3apaBooxpaHeHusi Poccurickori @egepaummn, Mocksa, Poccuiickas Degepaums

2PIrBHY «Poccuiickuii Hay4HbIl LEeHTP Xupypriv uM. akanemuka b.B. MetpoBckoro», Mocksa, Poccurickas denepaums

Lenb: OnncaTb HabntogeHMe YCreLHO NPOoBEAEHHO POACTBEHHOMY JOHOPY aTUMNYHOM pe3ekunn dokanbHO-HO-
OyNSPHOM runepnnas3nmn 2-ro CerMeHTa neyvyeHmn ¢ NocneayoLLen TpaHcnaaHTaLmMen NeBoro natepasbHOro cekropa
neyeHun pebeHky B BO3pacTe OJHOro roga c UMppPO30M NevyeHn B ucxone GunvMapHoin atpesuu.

OCHOBHbI€ NoJIoXeHus. Y nauneHTkn X., 29 net, B paMmkax o6cnenoBaHnst poaCcTBEHHbIX JOHOPOB NeYeHU BO 2-M
CerMeHTe MeyvyeHn Npu ynbTPasByKOBOM WUCC/IeA0BaHUN OblIO BbISBIEHO OBasibHOE 06pa3oBaHMe C A0CTaTO4HO
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POBHbBIMUW KOHTYpaMu, rMnepaxoreHHoe B LeHTPasIbHbIX OTAENaX N TMNO3XoreHHoe no nepudepnn; oLeHka KpoBo-
ToKa Oblia 3aTpyAHeHa n3-3a akyCTUYeckmx nomex. Mo gaHHbIM KOMMbIOTEPHON TOMOrpadun: cnabormnepBacky-
napHoe 06pa3oBaHMeE C HEYETKUMU KOHTYpaMu, B apTepuasibHyto dasdy HepaBHOMEPHO HaKaraMBaloLLLee KOHTPACT-
HO€ BELLEeCcTBO, C Bu3yanusauyein HeOosbLLIOW MMMNOAEHCHOM 30HbI BOKPYF, TakXe HakarnaMBalolleli KOHTPAcTHOe
BEeLLeCTBO B BEHO3HY0 ¢aazy. 1o JaHHbIM MarHUTHO-Pe30HAHCHOM ToMorpadun: 3oHa nosbileHHoro MP curHana,
MpY KOHTPACTHOM YCUJIEHUM PABHOMEPHO HaKarsimBaloLasa KOHTPacT B apTepuasbHyto ¢dady. beiio npeanonoxeHo
HanMume y nauneHTkn dokanbHOo-HoaynsapHon runepnaadum (PHIM) neveHu. MNpoBeaeHo onepaTMBHOE BMeLLATESb-
CTBO, B X04€ KOTOPOro Obl N3bAT NIEBLIN JlaTepasibHbI CEKTOP NMEYEeHN U NPOBEeAEHa OOHOMOMEHTHAsA aTUNNYHas
pesekumsa 2-ro cermeHTa. [laHHble rmcToIOrMYECKOro MCCnenoBaHns onepauyioHHOro Matepuana noarsepannuv
Hanuune ®HI. Mocne nccevyeHns N ylIMBaHUS COCYAMUCTbIX CTPYKTYP B YC/IOBUSIX COXPaAHEHHOro KpoBooOpalle-
HWS1 NEBbLIN naTtepasibHblli CEKTOP Obl1 U3BAT N3 PaHbl U UMMIAHTMPOBAH PELUIMUEHTY B OPTOTOMUYECKYIO MO3ULIMIO.
MocneonepaunoHHbIin nepuof Npoxoann 6e3 ocnoXxHeHnn. JoHOp 1 PELMMUEHT BbiNV BbINUCaHbI N3 cTalMoHapa
B YOOBJIETBOPUTESIbHOM COCTOSAHUM B MNIaHNPYEMbIA CPOK.

3aknoveHue. [laHHoe HabNaeHEe JEMOHCTPUPYET BO3MOXHOCTb UCMOJIb30BaHMSA dparMeHTa NneyveHn B kadve-
CTBE TpaHCriaHTaTa nocie pesekumm GokanibHO-HOAYNAPHOW rMneprniasum.

Kniouesble cnoBa: TpaHcriaHTaums nevyeHn, GokanbHO-HOLYNAPHAsA rmnepriasns, LMppPOo3 NeyYeHu, ynsTpasByko-
Bas ANarHOCTUKa, KOMMbIOTEPHAA TOMOrpadus, MarHUTHO-Pe30HaHCHasi ToMorpadus

KoHdnukT MHTEepecoRB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ansa umtupoBaHua: P3aes PT., Kamanos l0.P., KpbixxaHosckas E.l1O., TatapkmuHa M.A., Kosanesa A.J1. YcnelwuHas poacTBeHHas
TpaHCNNaHTaums NEBOro naTepanbHOro CeKTopa nevyeHn ¢ 0O4HOMOMEHTHOM aTUNUYHOM pe3eKLUmMen 2-ro cermeHTa no nosoay ¢o-
KaSIbHO-HOLYNSAPHOW runepnnasnn. POCCUIACKUIA XypHan racTpo3HTepPOiIoruu, renatonorum, kononpokronorun. 2022;32(1):53-
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To date, the only radical method of treatment
of end-stage liver failure is liver transplantation
[1—4]. In a number of foreign countries, this prob-
lem has been practically solved thanks to the use
of cadaveric organs transplantation of a donor with
confirmed brain death. However, nowadays on the
territory of the Russian Federation there is a short-
age of cadaveric organs due to ethical, religious
and legal problems in society regarding organ do-
nation. At the same time, over the period from
2012 to 2020, there has been a 4.6 times increase
in the number of patients on the waiting list for
liver transplantation [4]. Given the current situa-
tion, the only way out in this case is to expand the
donor pool through the use of liver fragments from
living related donors [4—7].

As part of the preoperative examination of re-
lated donors, the generally accepted instrumental
diagnostic methods are ultrasonography (ultra-
sound), magnetic resonance imaging (MRI) and
multispiral computed tomography (MSCT) using
contrast medium, which allows obtaining reliable
information about the state of the liver paren-
chyma, assessing its vascular and biliary anatomy,
measuring the volume of both the entire liver and
its fragments [1, 8].

This paper presents a clinical example of a suc-
cessfully performed atypical resection of focal nodu-
lar hyperplasia (FNH) of the segment II of the liver
in a related donor with subsequent transplantation
of the left lateral sector of the liver to a one-year-
old child suffering from cirrhosis of the liver in the
outcome of biliary atresia.

Description of clinical observation

Patient Z., 29 years old, was admitted to the
Russian Scientific Center of Surgery named after

Academician Petrovsky as a related donor of a part
of the liver for her daughter, who had been diag-
nosed with cirrhosis of the liver in the outcome of
biliary atresia.

At the preoperative stage, the patient underwent
a full range of clinical, laboratory and instrumen-
tal examination methods according to the developed
protocol for the examination of related liver donors,
presented in the national clinical guidelines for liv-
ing-donor liver transplantation [9].

Ultrasound diagnostics of the liver condition
within the framework of this protocol includes a
qualitative assessment of the parenchyma (unifor-
mity, echogenicity, anterior-posterior liver size) and
an assessment of hepatic blood flow (the state of
the main branches of the hepatic artery, portal and
hepatic veins).

According to ultrasound data, the patient had
clear, even contours, normal dimensions, and
a homogeneous structure of the liver. The echo-
genicity of parenchyma was insignificantly dif-
fusely increased. In the segment II of the liver, an
oval formation sized 1.6 x 2.4 cm with fairly even
contours, hyperechoic in the central parts and hy-
poechoic in the periphery, was revealed (Figure 1).
During colour Doppler imaging (CDI), the vessels
in this formation were not clearly defined due to
acoustic interference arising from heart contrac-
tions. Ultrasound data did not allow differentiat-
ing this formation.

According to the protocol, the patient under-
went MSCT using an intravenous contrast medium.

During MSCT of the abdominal cavity and ret-
roperitoneal space, performed by volumetric scan-
ning with a thickness of 3 mm and 1 mm slices
during and after intravenous bolus administration
of the contrast medium Visipaque 320, the liver
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Fig. 1. A — ultrasound picture of the FNH of the segment II of the liver during longitudinal scanning along the

midline of the abdomen; B — during transverse scanning

Fig. 2. Picture of FNH of the segment II of the liver, three-dimensional image

dimensions were not changed. Liver parenchyma is
of normal densitometric density of 65—68 HU units.
In the segment II of the liver, during the arterial
phase of contrast, a weak hypervascular formation
with fuzzy contours, sized 1.7 x 1.9 c¢m, accumulat-
ing contrast medium unevenly (with visualization
of a small hypodense area around) was revealed. An
arterial vessel (segment II artery) was attached to
this formation (Fig. 2). In the venous phase, this
formation continued to accumulate a contrast medi-
um. In the native phase, this formation was isodense
to the liver parenchyma, and therefore it was neces-
sary to differentiate this formation between FNH
and hemangioma.

To clarify the nature of the detected formation,
the decision was taken to conduct magnetic resonance
imaging (MRI) using hepatotropic contrast agents.

During MRI of the abdominal cavity and retro-
peritoneal space, the zone of increased MR signal on

the diffusion-weighted image (DWI) B-factor 50, 400
was differentiated subdiaphragmally in the segment
IT of the liver. With contrast enhancement, there
was a uniform accumulation of contrast by this zone
in the arterial phase. In the venous phase and in the
hepatospecific phase, the MR signal was identical to
the liver parenchyma. The visible size of the forma-
tion was 1.7 x 1.5 cm. According to MR diagnostics,
this formation was more consistent with FNH by the
nature of contrast accumulation (Fig. 3).

Given the progressively deteriorating condition of
the child and considering that the identified forma-
tion was benign, as well as taking into account the
absence of a cadaveric organ and other potential re-
lated liver donors, it was decided to perform a relat-
ed liver transplant from the mother. The estimated
scope of the surgery included the removal of the left
lateral sector of the liver with single-step atypical
resection of its segment II.
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The patient underwent surgical intervention ac-
cording to the estimated volume. Intraoperative ex-
amination revealed a liver of the usual shape, colour
and consistency, with a sharp edge. In the lateral part
of the segment 11, a volumetric formation of a tightly
elastic consistency, sized 2.5 x 3.5 cm, was palpated.
An additional determination of this formation was
performed by intraoperative ultrasound. The bound-
aries of this formation were marked on the surface of
the liver using an electrocoagulator. The left lateral
sector of a triangular pyramid shape, sized 11.0 x
9.0 x 6.0 cm, was mobilised from the diaphragm by
the intersection of the left triangular ligament. A
ligature was placed under the left hepatic vein. With
an indentation of 1.0 cm from the pre-marking line,
the patient underwent atypical resection of the seg-
ment II of the liver. Further, by electrocoagulation,
the liver parenchyma was separated from the porta
hepatis parallel to the edge of the falciform ligament
towards the right wall of the left hepatic vein. After

Fig. 3. MR image of the FNH of the segment II of the
liver, an axial image in the arterial phase of the scan

excision and suturing of vascular structures in condi-
tions of continued blood circulation, the left lateral
sector was removed from the wound and implanted
into the recipient in an orthotopic position.

As a result of a histopathology of the surgical
material, a node was macroscopically identified, rep-
resented by a hyperplastic liver parenchyma divided
into nodules by fibrous septa, in the center of which
there was a stellate scar with a large arterial vessel
(Fig. 4).

On microscopic examination (Fig. 5), the focus
was represented by hepatocytes with a large amount
of glycogen and focal steatosis forming trabeculae.
There were no portal tracts. Groups of trabeculae
formed nodules separated by fibrous septa of varying
thickness with moderate lymphocytic infiltration, in
the layer of which proliferating bile ducts were de-
termined.

Such studies corresponded to the FNH and al-
lowed us to confirm the presence of this benign for-
mation in the patient.

The postoperative period passed without compli-
cations. The donor and recipient were discharged
from the hospital in a satisfactory condition on the
planned date.

Discussion

It is assumed that FNH is formed due to hyper-
plastic growth of normal hepatocytes with a de-
formed drainage system of the biliary tract, which
could potentially be a response to a pre-existing ar-
teriovenous malformation [10, 11]. Arterial blood
supply comes from the hepatic artery, while venous
outflow is carried out into the hepatic veins.

There are two main types of FNH [11]:

1. Typical, which accounts for 80 % of cases;

2. Atypical, accounting for 20 % of cases.

Macroscopically, a typical FNH is represented
by large areas with fairly well-defined edges, with

i

Fig. 4. Macroscopic picture of the drug, after atypical resection of the segment II of the liver
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an unexpressed capsule. A characteristic feature is
a noticeable central scar with radially divergent fi-
brous septa, which is present in less than 50 % of
cases [12]. The central artery is determined with
characteristic features of the “spokes of the wheel”
type [11].

Histologically, the formation consists of an ab-
normal nodular area, deformed vessels and prolifera-
tion of cholangioles. Almost normal hepatocytes are
arranged in the form of plates, with a thickness of
one to two cells. Bile ducts are usually located on
the line between hepatocytes and fibrous cords [10].
Kupffer cells are determined. There are no signs of
malignancy in the FNH [11].

In atypical forms of FNH, there is no central scar
and central artery. These areas of the liver are dif-
ficult to distinguish from other lesions using medical
imaging methods [11].

Atypical signs also include a pseudocapsule, het-
erogeneity of the lesion (more often observed in ad-
enoma), lack of strengthening of the central scar and
intralesional fat [12].

Nodules can grow and disappear, and new nod-
ules can appear even after resection [13].

According to the international classification of
liver and intrahepatic bile duct tumors, FNH is not
a true neoplasm, but a secondary hyperplastic re-
generative response of hepatocytes to local vascular
disorders [14].

Based on the frequency of occurrence among all
benign liver formations, FNH ranks second after
hemangiomas, accounting for up to 3—8 % of pri-
mary volumetric organ pathologies [15]. The disease
is more common in women than in men (up to 9:1
cases), and is usually detected in people aged 30—40
years. In 80—95 % of cases, FNH is a single section
of altered tissue, most often less than 5 centimeters
in size. Less than 20 % of cases occur in multiple
sites of FNH. In addition, in 5—10 % of cases, FNH
is combined with hemangioma.

FNH has no clinical symptoms and is usually an
accidental revelation during instrumental examina-
tion methods (ultrasound, MSCT, MRI) applied for
other diseases. According to foreign studies, the ex-
pression of estrogen receptors may be observed in
the FNH tissue, but at present it is not known for
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Llenb: B KNIMHNYECKNX PEKOMEHAALMAX PACCMATPUBAIOTCS 3NUAEMUONOrUSA, MPUHUHBI PAs3BUTUS, KIMHUYECKUE
NPOoSIBNEHNS, NATOreHE3 Pa3BUTUS BOSMOXHbIX 6AXaALLMX 1 OTAANEHHBIX OCIOXHEHWIA, @ Takke NpobneMHble BO-
NPOCHI TIe4EHNs N peabunutTaLmm B3pOCbiX NALMEHTOB C CUHAPOMOM KOPOTKOWN KULLKW.

OcHoBHoe copep>xaHue. CuHapom kopoTkon kuwkm (CKK) npepcraBnseT cobor CMMNTOMOKOMIIIEKC HAPYLLEH-
HOrO MULLEBAPEHUS, 0OYCNOBEHHbIN YMEHBLUEHMEM BCAaChIBATENBHOW MOBEPXHOCTU TOHKOW KULLKWM W MPOSIBSIO-
LUMIACS KMLLEYHOW HepgocTaTo4HOCTLIO (KH) pasnmyHoim cteneHn BbipaXXeHHOCTM (Manbamrectis n manasadbcopbums),
YTO NPUBOAMT K Pa3BUTUIO HEAOCTATOYHOCTM MUTAHUS N CUCTEMHBIM COMATOreHHbIM HapyLleHusiM. Hanbonee Bax-
HbIMW acnekTaMmm e4ebHoN cTpaTerum SBASIOTCS NEPCOHANN3NPOBAHHOE ONpeaeneHne NoTPebHOCTN B XNOKOCTH,
Makpo- 1 MUKPOHYTPUEHTAX, MUHUMU3AUMNS OCNIOXHEHWUI, CBA3AHHbIX C KULIEYHOM HELOCTAaTO4YHOCTLIO 1 NpoBene-
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HUEM NapeHTepasbHOro NUTaHus. PaccMaTpuBaloTCs pasnuyHble BapuaHTbl HYTPULMOHHON NOAAEPXKN, NOKa3aHUs
Ina MHPY3MOHHOW Tepanun 1 NOAAEPXKMBAIOLLErO NAPEHTEPANBHOIO NUTAHWS OAHHOW KaTeropum 60JbHbIX, B TOM
yncne B aMOynaTopHO-NONVKIIMHUYECKUX YCOBUSX. JNsi CHUXEHUS U YCTPAHEHUS] 3aBUCUMOCTM OT BHYTPUBEH-
HOr0O BBEAEHMS XUOKOCTU U NMUTATESNIbHbIX CYOCTPATOB 1 AOCTUXKEHWS SHTEPAIbHOW aBTOHOMUM Y nauneHToB ¢ CKK
1 KH BO3MOXHO NpuMeHeHne pekoMOUHAHTHOr 0 aHanora rinokaroHonogobHoro nentuga-2 (MMr-2), okasbiBaloLWEero
BblpaXXE€HHOE TpodUn4eckoe BO3OENCTBUE HA PErEHEPATOPHbIN NOTEHLUMAN SNUTENNOLNTOB U CTPYKTYPHO-DYHKLMNO-
HaJIbHYIO aganTaumio CM3NCToM 060n04kM kuwedHuka. MNaupeHtsl ¢ CKK 1 KH, koTopbiM nnaHupyeTcs npoBeaeHme
napeHTeEPasIbHOro NUTaHUS B JOMALLIHWX YCIIOBUSX, U/WUNN LA, OCYLLEECTBASIOLLNE YXO4, OOJIKHbI MPOTU 0OyYeHMEe
Nno cneumanbHOM NporpamMMe, KOTopas BKIOHYAET yXO4 3a KaTeTepoM, aTanbl MPUrOTOBAEHUS MHDY3VMOHHbIX PACTBO-
POB 1 KOHTEMHEPA C NUTATENbHBLIMK CyGCTpaTaMu, UCNOJIb30BaHME UHDY30MaTa, a Takke NPeLOTBPALLEHNE, PACMO3-
HaBaHWe N YCTPaHEHUE OCNOXHEHU. OCHOBHbIMUY MOKAa3aHUAMU A8 HANPaBAEHUS NaUMEHTOB Ha TPaHCMAaHTaUIO
ToHKOW knwkn (TTK) sBnsitoTcs: HeobpaTmas KULeYHas He[oCTaTOYHOCTb, OC/IOXXKHEHHAS ABNEHUSMN BbICTPO NPO-
rPECCUPYIOLLErO XONEecTaTMyeckoro 3abonesaHunst nevyeHn, TpomM603 AByx Unm 6osiee LEHTPasbHbIX BEHO3HbIX KaHa-
JI0B, UCMONb3YEMbIX 4151 NaPEHTEPASIbHOrO MUTAaHUSA, U PELMONBMPYIOLLANA KaTeTepHasa MHdEKUMS KPOBOTOKA.
3aknioveHue. NpeacTaBneHHbIE PEKOMEHOALNN MO ANArHOCTUKE U NIEYEHMIO U pa3paboTaHHbIE KPUTEPUN OLLEHKMN
Ka4yecTBa MEAULIMHCKOW MOMOLLY NMPUMEHUMbI Ha Pa3NNYHBIX YPOBHSIX €€ OKa3aHUs.

KniouyeBble cnoBa: KOpOTKas KMLLKA, KULLEYHAs HEQOCTATOYHOCTb, 6EIKOBO-3HEPreTUYECKas HEAOCTATOYHOCTb, HYTPU-
TUBHBIV CTATYC, HYTPULIMOHHAS Noaaepxka, MeTabonnyeckasl Tepanusi, NapeHTEPaSIbHOE NUTAHNE, SHTEPASILHOE NUTAHNE
KoHdnukT uHTepecoB: ABTOpbI 3asB/SI0T 06 OTCYTCTBUMN KOHMNINKTA UHTEPECOB.

Ana untupoBaHua: AsepbsHoBa t0.B., bBatbipwinn .M., Llemko A.E., NeaHoga IE., MBawkunH B.T., KocTioueHko J1.H, Jlanuu-
kuii A.B., NNenpgepman U.H., Jlyot B.M., MaeB W.B., Hukutun W.I., HoBpy36ekos M. C., Monyaktosa E.A., MoTtanos A.J1., Cbi-
ToB A.B., TpyxmaHoB A.C. KnuHnyeckne pekomeHgaumm CeBepo-3anagHor accoumaummy napeHTepasbHOro n 9HTEpPanbHOro
nuTaHus, MexpermoHanbHOM accoLmaumm no HEOTIOXHOM XMpyprum, POccuiickom racTposHTeponornieckon accounauunu, Co-
103a peabunutonoros Poccun 1 Poccuiickoro TpaHcniaHTaLMoHHOO 00LLecTBa No AUArHOCTUKE U JIEYEHMIO CUHAPOMA KOPOT-
KO KNLLKN C KNLLEYHOW HEJ0CTAaTOYHOCTbIO Y B3POC/IbIX. POCCUNCKNIA XXypHaNn raCTPO3HTEPONOrMn, renatonornm, KoJonpokTo-
norumn. 2022;32(1):60-103. https://doi.org/10.22416/1382-4376-2022-32-1-60-103

Clinical Recommendations of the Northwest Society for Enteral and Parenteral
Nutrition, Interregional Association for Emergency Surgery, Russian Gastroen-
terological Association, Union of Rehabilitation Therapists of Russia and Russian
Transplantation Society on Diagnosis and Treatment of Short Bowel Syndrome-
Associated Intestinal Failure in Adults

Yulia V. Averyanova', Eldar M. Batyrshin?, Andrey E. Demko?, Galina E. lvanova®*#, Vladimir T. Ivashkin®, Lyudmila N.
Kostyuchenko®, Alexey V. Lapitsky?, llya N. Leiderman’, Valery M. Luft?, Igor V. Maev?, Igor G. Nikitin®, Murad S.
Novruzbekov®?®, Elena A. Poluektova®, Alexandr L. Potapov'?, Aleksandr V. Sytov'!, Aleksandr S. Trukhmanov®
"Russian Children’s Clinical Hospital, Pirogov Russian National Research Medical University, Moscow, Russian Federation
28aint-Petersburg I.I. Dzhanelidze Research Institute of Emergency Medicine, St. Petersburg, Russian Federation

3 Pirogov Russian National Research Medical University, Moscow, Russian Federation
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of Russia, Moscow, Russian Federation
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”Almazov National Medical Research Centre, Moscow, Russian Federation
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9 Sklifosovsky Clinical and Research Institute for Emergency Medicine, Moscow, Russian Federation

19A. Tsyb Medical Radiological Research Centre — Branch of the National Medical Research Radiological Centre, Obninsk,
Russian Federation

""N.N. Blokhin Russian Cancer Research Centre, Moscow, Russian Federation

Aim. Current clinical recommendations address the epidemiology, causes, clinical manifestations and pathogenesis
of possible immediate and long-term complications, as well as the problematic issues related to treatment and reha-
bilitation of adult short bowel syndrome patients.

Key points. Short bowel syndrome (SBS) is a symptom complex of impaired digestion caused by the reduction
of small intestine absorptive surface and manifested by intestinal failure (IF) of various severity (maldigestion and
malabsorption) developing into malnutrition and systemic somatogenic disorders. The vital strategic aspects of its
treatment are the personalisation of liquid, macro- and micronutrients consumption as well as avoidance of intestinal
failure- and parenteral nutrition-associated complications. Various nutritional support regimes and the indications
for infusion therapy and maintenance parenteral nutrition are considered in this patient category, also in outpatient
settings. To mitigate the dependence on intravenous fluid- and nutrient administration and attain enteral autonomy
in SBS-IF patients, the use of recombinant glucagon-like peptide-2 (GLP-2) is justified as exerting a pronounced
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trophic effect on the epithelial regenerative potential as well as structural and functional adaptation of intestinal mu-
cosa. The SBS-IF patients prescribed with home parenteral nutrition and/or their caregivers should be trained in a
special programme that covers the catheter care, preparation of infusion solutions and nutrient mixture container,
infusion pump operation as well as the prevention, recognition and management of complications. The main referral
indications for small bowel transplantation (SBT) are: fast-progressing cholestatic liver disease-complicated irre-
versible intestinal failure; thrombosis of two or more central venous conduits used for parenteral nutrition; recurrent
catheter-associated bloodstream infection.

Conclusion. Current recommendations on diagnosis and treatment as well as the developed criteria of medical aid
quality assessment are applicable at different levels of healthcare.

Keywords: short bowel, intestinal failure, protein-energy malnutrition, nutritional status, nutritional support, meta-
bolic therapy, parenteral nutrition, enteral nutrition
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TepMuHbl U ONpe/IeTeHHsT HyTtpurusHblii cTaTyc — COBOKYITHOCTH KJNHUYE-
CKHUX, AaHTPOIIOMETPUYECKUX U JAGOPATOPHBIX MOKA3a-
Tesieif, OTPasKalolUX COCTOSIHME OPraHu3Ma, CBI3aH-
HOE ¢ MUTAaHWEM TaIFeHTa.

Hyrpunnonnast noaaep:kka — mpoiiecc cy6eTpat-
HOro ob6ecrieyeHnsT GOJBHBIX C HMCIIOJb30BaHIEM CIIe-
LUAJbHBIX METOAO0B, OTINYAOIUXCI OT OOBIYHOIO
MUTaHUSA, U UCKYCCTBEHHO CO3/IAHHBIX MUTATETHHBIX
cMecell pa3TMYHON HAITPaBJIEHHOCTH.

IHTepasbHOE MUTAHHE — IIPollecC CyGCTPATHOTO
obecrieyeHusi opraHu3dMa HeOOXOJUMbIMU UTATEb-
HBIMU BEIECTBAMHU MyTEM TIEPOPATBHOTO MOTPeGIeHUs
WV BBEJNEHWS 4Yepe3 30H[ B KeJyI0YHO-KHUITeYHBIN
TPaKT CIEIUATbHbIX MCKYCCTBEHHO CO3/IaHHBIX MUTa-
TEJbHBIX CMeCeil.

ITapenrepanbHoe mnUTaHWE — METOJ[ HYTPUIIH-
OHHOW TIOJJIEPIKKU, TPU KOTOPOM HEOOXOAUMbIe
JUIst oGecrieyeHnst JOJKHOTO TPO(PUIeCKoro roMeocTa-
3a TMUTaTeJbHbIE BEIECTBA BBOISITCS B OPraHU3M, MH-
HYS KeJTyJOYHO-KUIIEYHbIH TPaKT.

CHHIPOM KOPOTKOIl KHIIKH CUMITTOMOKOM-
MJIEKC HAPYIIEHHOTO MHUIeBapeHus, 00yCJIOBIEHHBIN
YMeHbIIIEHNEM BCAaChIBaTEJbHON TMOBEPXHOCTH TOHKOMN
KUITKY U TPOSIBISIONIANCS KUIIEYHOH HeOCTaTOYHO-
CTBIO PA3JMYHON CTETEeHN BbIPAKEHHOCTH (MaJbure-
cTusi U MabaGcopOIysi), YTO MPUBOJUT K PA3BUTHIO
HEJIOCTATOYHOCTH TUTAHUS M CHUCTEMHBIM COMATOTeH-
HBIM HapYIIEHUSIM.

Kumeynass  HeJ0OCTaTOYHOCTD CHUKEHWE
(pyHKITMOHATBHON  CIIOCOGHOCTH — TOHKOW — KHIITKH,
OpUBOJSIIEe K HAPYUIEHUSM TPOIECCOB BHYTPHU-
HOJIOCTHOTO W NPUCTEHOYHOTO TH/POJN3a, a TaKxKe
BCACbIBAHMSI HYTPUEHTOB, BOJAbI U 3JIEKTPOJIUTOB,
YTO COIMPOBOK/IAETCS PACCTPOUCTBAMU TPOMUUECKOTO
7 BOJTHO-3JIEKTPOJIMTHOTO TOMEOCTAa3a, MPOTPecCcupyio-
el HeJIOCTATOYHOCTHIO THUTAHUS, YacTo Tpelyromiei
BCIIOMOTaTeJbHON Tepanuy, BKIIOYAIOIIeil BHyTPUBEeH-
HO€ BBeJICHUE BOJIbI, 3JEKTPOJUTOB U HYTPHEHTOB.

Hepocratounocts nutanus (HYTPUTHBHAS HEIO-
CTaTOYHOCTb) — TETEPOreHHBIN CHHIPOMOKOMILIEKC,
KOTODBII MOKeT GOBITh OOYCJIOBJIEH KaK TOTAJIbHBIM
WU TIAPIUAIBHBIM J1e(PUIINTOM MTOCTYNAONINX B OpTa-
HU3M Pa3JMYHBIX MUTATEJbHBIX BEIECTB OTHOCHUTEh-
HO ero (haKTHIeCKOi MOTPEeGHOCTH, TaK U HAPYIIEHHON
WX aCCUMUJIAIIMEN B COYETAHUU C TIOBBIIEHHBIME TPa-
TaM#, YTO COIPOBOXK/IAETCH CTOHMKUMH M3MEHEHUSMU
TPOHUUECKOTO TOMEOCTasa, a TaKkKe CTPYKTYPHBIMU

1. Kparkas undopmaius
0 3a00JI€BaHHIO
1.1. MCXHHHSMI)I Pa3BUTH U SNMNAEMHUOJIOTUSA

CHHAPOMa KOPOTKOIl KMIIKH ¢ KUIICYHOI
HE/I0CTAaTOYHOCTBIO Y B3POCJbIX

Cungpom kopotkoii kumkn (CKK) npencrasnser
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(cHMKEHHe KJIETOYHOH Macchl) M MeTaGoIndeCKIMU
HAPYIIEHUSIMHU, TIPUBOJSIIUME K CHUKEHUIO (DYHKIIN-
OHAJIBHBIX PE3€PBOB OPTaHU3MA U YXY/IIEHUIO KJIMHU-
YEeCKUX MCXO0B 3a00/1€BaHNI.

BeJskoBo-sHepreTuyeckasi HeAOCTATOYHOCTH
COCTOSHHUE, XapaKTePU3yIOIIeecst nedunuToMm
WIn AucOGaJaHCcoOM, TPEXK/Ee BCETO B SHEPTETHYECKOM
n (mmm) GelxoBoM o6ecreyeHHN OpPraHH3Ma OTHO-
CUTEJIbHO HUMEIOIelcss MOTPeOHOCTH, YTO MPUBOJIUT
K PEIYKIMU MaccChl Teja ¢ HapylIIeHHEeM ero KOMIIO-
HEHTHOTO cocTaBa U (M) ICTOIEHNIO BICIEPAIbHO-
ro myJa 6esKoB.

€060l CUMIITOMOKOMILJIEKC HApYIIEHHOTO THIeBape-
HUS, OOYCJIOBJIEHHBIN yMEHbIIEHHEM BCAChIBATEJb-
HOH MOBEPXHOCTH TOHKOW KWIIKHU W TPOSIBISIONIIICS
KUIIEYHOH HeJIOCTATOYHOCTBIO PAa3JMYHON CTeleHu
BeIpaskeHHocTH (MajpaurecTnss m MasmbaGeopOums),
YTO TPUBOJAUT K PA3BUTHIO HEJOCTATOYHOCTH IHUTA-
HUSI ¥ CHCTEMHBIM COMATOTEHHBIM HapymieHusM [1].
Uctunnas pacnpocrpanenHoctb CKK y B3pocbix
B P®D HeusBecTHa, TOCKOJIbKY TIOKa He CYIIECTBY-
€T eIMHOTO HAIMOHAJBHOTO PErucTpa ydeTa JaHHON
rpynnel nanuedtoB. B CIITA uz 40 000 B3pocabix,
MOJIyYaloUX JIOMallHee TapeHTepaTbHOe IUTAHWE
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(JIIII), okomo 10 000 yenOBEK MOJYYAIOT TaKOBOE
B cBsa3u ¢ CKK [2]. B EBporne pacnpocTpaHeHHOCTD
CKK, Ttpeobyrommeit /I, 1m0 pasgudHbIM JTaHHBIM
coctaBiager 2—4 dYejd. Ha MWIJNOH HacejgeHus |[3,
4]. YuurbiBag gaHHbBIE, COIJIACHO KOTOPBIM GOJIb-
ueile ¢ CKK B EBpome cocrasiasior 35 % 0T umcia
Bcex marnmeHToB, mnosaydaonmx I, moxuO mO-
jgaratb, 4To pacmupocrpanenHoctb CKK cocrasisier
npuban3uTeNbHo 1,4 ciydas Ha MUJIHOH HaceJeHs
[5]. Hacrora CKK B EBporie cyiecTBeHHO Bapbupy-
eT B 3aBUCUMOCTH OT permonHa: oT 0,4 Ha MWIINOH
B Ilospure o 30 denoBek Ha MuaanoH B [lanuu [6].
Pacrpocrpanennocts CKK, kak mpaBmio, HUKe B pe-
TMOHAX, T/l OTCYTCTBYIOT IEHTPbI PeabuINTAIlUN T1a-
[IMEHTOB MOCJIE€ Pe3eKINii TOHKOW KUIIKH U MPOrpaM-
mbl J[IIIT. Tem He MeHee HaOsI0/1aeTCsT yBeJUYeHUE
YucJa 9TUX TAIMeHToB. Tak, BeAyluil 1EeHTp Mo pe-
abunurammu nanuentoB ¢ CKK B [lanun cooOimui,
yro yncao nainuenroB ¢ CKK na /1111 3a gecarunerune
YBEJTMYUIOCHh B 2 pasa [7].

OcnosubiMu npuunHaMu pasputusi CKK sBisior-
CsI: XUPYpruyeckoe yjajeHue OOJIbIIEN 4acTu ToIeit
u (MI1) TTOJB3/I0IIHON KHUIIKK; BBIK/JIIOYEHNE Pas3JIny-
HBIX OT/IEJIOB TOHKOIN KHUIIKU W3 IPOIECCOB IepeBa-
PUBaHUS M BCACHIBAHUSI, HATIPUMED MPU BBITOJHEHUN
MIYHTUPYIOIUX OapHaTpUUeCKUX OTepaluil; Haxoxe-
HUW €I0HO- WJU WMJIEOCTOMBI, a TaK)Ke B CIydassx 06-
pa3oBaHUs MEKKHUIIEYHbIX CBUINEH; HaJIOKeHUe aHa-
CTOMO3a MEXK/ly TPOKCHUMAJIbHBIMU OT/I€JIAMU TOHKOWN
U TOJICTON KUIIKM B 06X0J GayTMHUEBON 3aCTOHKH.
Cpenn HamnboJiee 4acThIX 3THOJOTUYECKUX (DAKTOPOB
PE3EKINK PA3JUYHBbIX OTAEJOB TOHKOH KHIIKH pac-
CMATPUBAIOTCS TPOMOO3 Me3eHTEPUATbHBIX apTepuit
1 BeH, CllaeyHas HEIPOXOUMOCTb, abJOMUHAIbHbBIE
TPaBMbl U PaHEHUs, MHOKECTBEHHbIE KUIIIEYHbIE CBU-
mu, 6osie3Hb KpoHa, pak TOHKOW MJIM TOJICTON KHIII-
ku, uMdoma TorKoM Kmmku [1, 8].

Knunuyeckn 3HaumMble CUMIITOMbBI HAPYIIEHHOTO
MUIeBapeHusi B BUJI€ MaJIbJIUTECTUN U MajibabcopO-
U UMEeIOT MecTO y GOJIbIIUHCTBA MAIUEHTOB, TMEpe-
Hecmux pesekimio 6omee 60—70 % IMHBI TOHKOM
KUKy, 1o IpyruM JaHHBIM SIBJECHUS KUIIEYHON He-
JIOCTATOYHOCTU MOTYT HAOJI0/aThCs JaKe TIPH [IJTU-
He OCTaBIIleicss 4acTh TOHKON Kuinku MeHee 200 cMm
[9—11].

B  GosbiioM  MHOTOIEHTPOBOM — HCCJI€OBAHUH
y 688 B3pociabix, noJgydaBmux gaureabHoe JIIIT
IIpU He 3JI0KaYeCTBEHHOW XPOHUYECKON KUIeYHO! He-
JOCTATOYHOCTHU, TIPUMEPHO y 75 % MAIMEHTOB UMEJICS
CKK [12]. B aTom ompoce cpeHuii BO3pacT MalfieH-
TOoB coctaBmsia 52,9 + 15,2 roga (18,5—88,0 roga),
GOJIBIIMHCTBO TAIMeHTOB ObLau sxeHIMHbI (57 %),
a HamboJjiee PacHpOCTPAHEHHBIMHU MEPBUYHBIMU IIPH-
yuHamu CKK ¢ KH 6b11n Me3enTepuaibiast uiemMust
(27 %), 6onesnp Kpomna (23 %) u jyueBoil sHTEpHUT
(11 %). Jemorpadus manueHTOB MOKET ITHPOKO Ba-
PbUPOBATHCS B 3aBUCUMOCTH OT PETUOHA U CIIEIUMUKN
Jede6HOTO TIeHTpa. Tak, B HeJaBHO OMyGJNKOBAHHOM
HCCIeOBaHUN COOOMIAI0Ch, 4TO HamboJjee pacipo-
CTPaHEHHBIMU MEPBUYHBIMU TIPUYMHHBIME (DaKTOpaMu

passutus y namuentos CKK (268 uen.) Obuin uH-
dapkr Gpbixeiikn (43 %), aydesoit autepur (23 %),
xupyprudeckue ocaoxuenuss (12 %), 6oaesub Kpona
(6 %) u onyxomu KKT (6 %). ¥ GompumimHcTBa Ta-
unentoB (67 %) GbLIM HANOKEHDI EI0HO-TOJICTOKUIIIEY-
Hble aHACTOMO3bI, ¥ 18 % — KOHIeBas €OHOCTOMA,
ay 15 % — etonomreoanacromossl [13,14].

1.2. Komuposanue no MKbB-10

K91.2 Hapymenne BcacblBaHMs TOCJ€ XUPYPTHU-
YeCKOro BMeIlaTeJbCTBa, He KJACCU(PUIMPOBAHHOE
B IPYTUX PyOpHKax.

E40 Ksammmopkop. Tsxenoe HapylieHne MUTaHWS,
COIIPOBOXK/IaeMOe QJIMMEHTAPHBIMU OTE€KaMU M Hapy-
HIEHUSIMU [TUTMEHTAIIMN KOXXHU U BOJIOC.

E41 Ammmenrtaphbiii Mapa3m. Tskesnoe Hapyiie-
HUe IUTAaHUS, COIPOBOJK/IAIONIeECs: Mapa3MoM.

E42 Mapasmartnueckuii KBalmuopKop.

E 43 Tsxenas 6eTKOBO-aHEpPTeTHYECKAST HEIOCTA-
TOYHOCTH HEYTOUHEHHAS.

E 44 DbenkoBo-sHeprernueckas HEIOCTATOYHOCTH
yMepEHHOI U cIaboil CTeTeHN.

E 44.0 ¥YMepenHast 6eTKOBO-9HEPTETHYECKAST HEJO-
CTaTOYHOCTD.

E 44.1 Jlerkas GeqkoBO-aHepreTnvyecKasi HeJOCTa-
TOYHOCTb.

E 46 benkoBo-sHeprernueckas HEIOCTATOYHOCTH
HEYTOYHEHHAS.

2. /IuarHOCTHKa CHHJPOMa KOPOTKOI
KUIIKH

2.1. KinHuyeckue nposiBJIeHUS

Bblzensior TpU OCHOBHBIX KaTerOpuH IAIMeHTOB
¢ CKK, y KOTOpbIX 4acTO UMeeTcs XPOHUYECKAST BbI-
paXkeHHasl KHUIIeYHAasl HeJOCTaTOYHOCTb, KOTOpas
10 JKU3HEHHBIM IOKA3aHUsIM TpebyeT IJIUTETbHOI,
WHOT/IA TTOKU3HEHHOW BHYTPUBEHHON WH(MY3NOHHOMN
Tepanuu u napentepaibioro nuratus (I111):

1) nepeneciime pesexIuio GOJbIIEH YacTu TOIEH
KUMKW ¥ HOJHOCTbIO IOAB3IOLIHON KHUIIKM C HAJIO-
sKeHreM eloHocToMbI (pesuayanbHbii oTpe3ok 100 cm
U MeHee);

2) mepeneciie pesekiyio Ttomeid u (uam) mHop-
B3/IONTHOW KWIIKK € (OPMUPOBAHUEM TOHKO-TOJI-
CTOKHIIIEYHOTO aHAacTOMO3a B 06x0J 6GayruHUeBOi
3acnonkn (pesuayanbHbIi OTPE30K TOHKOHW KHINKH
60 cM u MeHee);

3) nepenecimme OGMIMPHYIO  PE3EKIMIO  TOmIE
¥ TIOJB3/IOIITHON KWINOK TIPU TIOJHONH COXPAHHOCTU
TOJICTON KUNIKKM ¢ GayrMHMeBOH 3acjoHKoii (eoHon-
JIEOAHACTOMO3bI C PE3UAYATbHBIM OTPe3KOM 35—40 cM
u Menee) [1, 8, 15].

Kivnnveckue mposiBJIeHUs MPU CHHPOME KOPOT-
KO KHIITKU TIPEIONPe/IeSIOTCS

A. Ilpomsaxennocmuio pesexyuu u 0Cmaswelics
(pynxuuonupyowei) uacmvio MoHKOU KUWKU:

- oO6mmpHas pesexknuss (pe3ugyaabHBIN OTPE3OK
toukoit kumku <200 cm);
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- KOpOTKas KumKa (COXPaHEHHBIH y4acTOK TOH-
koit xkumkn <100 cm);

- cBepx(yabrpa)kopoTkas Kuika (coXpaHeHHbII
YYacTOK TOHKOI Kumkn <50 cM).

b. Mecmonm ee pesexuyuu:

- tomas knmka (mpoxcumambubiii CKK) — mpe-
00J1aIaloT HapyUIeHWsT TIPOIECCOB TUAPOJIM3a IHTa-
TETBHBIX CYOCTPaTOB W BCACBIBAHUS GOJBITHHCTBA
HYTPUEHTOB, UTO TPOSIBJISIETCS] MPEUMYIIECTBEHHO TH-
10a6copOIIMOHHO-OCMOTUYECKOH Juapeeit U Mporpec-
CUPYIOIEll HEOCTATOUHOCTHIO MTUTAHUST;

- nmoppsgomHas kmmka (mucrampmbrii CKK) —
mpeobaaaloT HAPYIIEHUST TIPOIECCOB  BCACHIBAHUS
BO/IbI, 3JIEKTPOJIMTOB, JKETYHBIX KHCJIOT M BUTAMUHA
B,,, 4TOo mposB/AeTCA pasBUTHEM NPEUMYIIECTBEHHO
CEKPETOPHO-9KCCYTaTUBHON /IMaper W  BOHO-JJIEK-
TPOJUTHBIMH PACCTPOHCTBAMU C BBICOKUM PHCKOM
orcpouennoro (uepes 5—6 Mec.) IIpUCOEIMHEHN
Bwlee(l)I/IIlI/ITHOI‘/’I Meraso0J1IacTHON aHeMUN.

B. Hanuvuem uau omcymcmeuem uleouexaiv-
HO20 KJIANAHA, KOTOPBIH 3aMeiseT TPOXOKIeHue
XUMyca IO KUIIEYHWKY, MPETSTCTBYET BOCXOSIIEH
GaKTepUaJbHONU KOJOHM3AIMU TOHKOW KWIIKU, YCY-
ryOsioniell SBIeHUS SH3UMOIATHU, MAaJbIUTECTHN
1 MasbabCOPOINH, CIIOCOOCTBYET TIOBBINIEHUIO BCACHI-
BaHUST JKUIAKOCTU, 3JIEKTPOJUTOB U KETUHBIX KHUCJOT.
IIpu coxpaHeHHOM MJIEOIEKAJbHOM KJallaHe KOMIIeH-
catopHas o611ast abcopOIMOHHAsT CIOCOGHOCTh TOHKOI
KHUIITKA MOXKeT yBennunBatbest B 8—10 pas.

I'. Cnoco6nocmwio MOPPOPYHKUUOHANLHOU
adanmauyuu OCMAGUEeNicCa 4acmu KUWeyHuKd, KOTo-
pas B OIpeJeJIeHHON CTeleHn 3aBUCUT OT BO3pacra
nanueHTa, uMelomeiicas OCHOBHON M CONMyTCTBYIOIIE
MaToJIOTHH, a TAKXKe MPaBUJIbHO MOJ0OPAHHON M CBO-
eBpeMeHHO HavaTol tepanuu [1, §, 15].

CKK mposBigeTcss HaIUIneM CTOUKON KUIIEYHOMN
JINCTIETICM B BHJI€ MHOTOKDATHON B TeueHHE CYTOK
JImaped, o0yCJIOBJIEHHON Yale BCero TOTaTbHON Masb-
qurectueil (KpeaTo-, CTeaTo- U aMUJIOPEs1), BOJHO-
3JIEKTPOJTMTHBIMU HAPYTIECHUSAME ¥ TIPOTPECCUPYIONIei
HEIOCTATOYHOCTBIO TMUTAHUS BCJEICTBHE PAa3BUBAIO-
TIelicss 9H0TeHHO 06YCIOBIEHHONH aJMMEHTAapHON He-
JIOCTATOYHOCTH MaKpPO- U MUKPOHYTPHEHTOB.

BpipaskeHHOCTh ~ KJIMHUYECKOH  CHUMIITOMATHUKHU
B 3HAYHUTEHHON Mepe MpeNoTpPeesiseTcss MMEIOTIMIU-
Cs TOCJIEOTIEPAIIMOHHBIMUA AHATOMUYECKUMU U3MeEHe-
HUSIMU CO CTOPOHBI KUIEYHUKA.

HawubGomnee GraronpusTHLI TPOTHO3 HAOMIOZAETCS
y TAIMEHTOB C eIOHOUJIE0AHACTOMO30M, COXPaHEHHOH
TOJICTOH KHIMKOH 1 6AyTWHUEBOH 3aCJIOHKOH. Y TaKmX
GOJIbHBIX, JasKe MPU OCTABINEICs AJUHE TOHKOI KHIII-
K HeMHOTUM Gosiee 50—60 cM, BO3MOMKHA ee CTPYK-
TYypHO-(YHKITMOHATbHAST AIANTAIlUs U OTHOCUTEJIbHAS
KOMIIEHCAIlUsI TIPOIECCOB THINEBAPEHUsI B TedeHue
6mmkaiinmx 6—12 mec. Ilpu pesexiuu Toleir KUNIKA
C HAJOKEHWEeM aHACTOMO3a MEX[Iy TOIIEeH W TOJCTOM
KUIIKOH BBIPAKEHHOCTb SBJEHUH KUIEYHOH aucren-
CUU TIPEJIOTIPEIEJISIETCSI HEe TOJBKO IMPOTSIKEHHOCTHIO
OCTaBIIEHCST ee YacTH, HO M YacTO PEIUAMBUPYIOIIEit
BOCXOJdllell KOHTaMuHaluell yCJOBHO IIaTOTeHHON

TOJICTOKHIIEYHOH MUKPO(IOPOHl ITPOKCUMAJIBHBIX OT-
JIeJIOB TOIIel KHINKM, 9YTO YCyryOssieT HapylleHHbIe
IPOIIECCHl BHYTPUIIOJOCTHOTO W IIPUCTEHOYHOTO IIH-
meBapenud. [lpu gamae Tomelt kumku Menee 100 cm
BO3MOXKHOCTH €€ CTPYKTYPHO-(DYHKIMOHATIBHOH ajarl-
TAIMX BECbMa OTPAaHNYEHbI, TPEOYIOT AJIUTETHHOTO Bpe-
MeHn (MHOTHE MeCSIIbl, HHOT/IA TO/ibl). Y GOJIbHBIX Ha-
GJIIO/TAETCS TIPOTPECCUPYIONIAs PEAYKIIMS MACChl TeJsa,
CapKOIIeHNsI, aHeMusl, TUIONPOTenHeMUsl 1 THIOATbOY-
MUHEMUS, MOJUTUIIOBUTAMHHO3 W HMMYHOCYIPECCHS.
ITO MPUBOJNUT K CHUKEHHMIO paGOTOCIIOCOGHOCTH U Ka-
YyecTBa KM3HU. ONTHUMaIbHOE MEPOPATBHOE THTAHWE
y 3TuX OOJIbHBIX BecbMa IIpO0JIeMaTHYHO, TaK KakK I10-
MBITKA PACIINPEHUST TUETHYECKUX OTPAHMYEHUN 4acTo
COIIPOBOXKIAIOTCS YCHJIEHUEM KHIIEYHOH MCIeNCuH.
ITH TAIMEHTHl MCHBITBIBAIOT MOCTOSHHOE YYBCTBO TO-
JIOZIA U CKJIOHHBI K TIEPeeJaHnIo, 4To elile 6oJiee yCyry-
6JIsIeT SIBJICHHS KWIIeYHOU aucrernicuu. IloTepst Macchbl
TeJa B T€UEHUE TOJA Y TaKMX OGOJbHBIX MOKET JJOCTH-
ratb 20—30 % OT MCXOmHON ee BeJIMYMHBI, a WHOTIA
u Gosiee. B 9Toil CBSI3U JaHHAS KATETOpHs IAlUEHTOB
YacTO HY)K/IAETCS B [IJTUTETbHOM HAa3HAYEHUHW TOJIEP-
sKuBalolell nHQY3MOHHOH Tepaniy U JOTIOJHUTEIbHO-
TO WM TIOJHOTO TTAPEHTEPATBLHOTO MUTAHUS.

[Ipn pesexiun MOAB3JOUTHON KHUIIKU C HAJIOXKe-
HUEM WUJIEOKOJOHOAHACTOMO3a, MUHYS GayTHHUEBYIO
3aCJIOHKY, B KJIMHUYECKOH KapTHHe M3HAYAJIbHO IIpe-
00JTaTal0T BOJTHO-2JIEKTPOJUTHBIE PACCTPOIICTBA, TPU-
YIHOI KOTOPBIX $BJISETCS HapylLIeHHOE BCaCbIBaHUE
BOJIBI W SKEeNYHBIX KUcJaOT. [lomoGHast cutyarmst Ha-
6JiIo1aeTcsl TIpU HAJIOKEHUN €I0HO- WJIKM HJIEOCTOMBI,
MPU KOTOPBIX COPOC KUIIEYHOTO COAEPKUMOTO MOKET
JIOCTUTATh HECKOJIbKUX JIUTPOB B CYTKHU, YTO COIPOBO-
SKAAETCA JeTuapatanueii, ausanekrpoantemuenn (ru-
MOHATPUEMNSI, TUINOMATHUEMUS, TUTOKAIbIIUEMUS ),
a Takke OBICTPO HapacTaollell HeJOCTATOYHOCTBHIO
nuTaHusgd GOJbHBIX B CBSA3U C HEBO3MOXKHOCTHIO OITH-
MaJIbHOTO TiepopasibHoro npuema nuiu [1, 16, 17].

B passutun u reuenun CKK mo ts:xectu ero xim-
HUYECKUX TIPOSIBJECHUIH MOXKHO BBIIETUTb TPU BapH-
aHTa:

1. Jlezkoe meuenue (OMHOCUMENBHO KOMNEHCU-
posannvLil) — TepuoanYecKr umMerone Mecto (yae
BCEr0 TPU JUETHYECKUX TOTPEITHOCTSX) SBJEHHS
TPaH3UTOPHOI KumieuHoil aucnencun (ydamieHHbIH
10 2—3 pa3/IeHb KUJKUIA CTYJI, TIOBBIIIEHHOE Ta300-
6pasoBaHue U ypuaHue B KUIIEUHUKe), yMeperHoe (j10
5 %) CHUIKEHHME MaCChl TeJIa, OTHOCHTETBHO OBICTPBI
aQPeKT OT MPOBOUMOI TEPATIHH;

2. Cpeoneu cmenenu msxecmu (cybromnencu-
poGanHbIL) — HaIMYUe eKeHEBHON auapen 10 3—35
pa3 B CyTKH, HECMOTPS Ha COOMIOJIEHNE TUEeTHIeCKUX
pekoMerganuii, gedunur Maccsl tena (Goaee 10 %
OT MCXOHON BEJIMYMHBI) € TTPOIOJKAIOIIENRCS TEHAEH-
el K ee AajbHelIIEeMy CHUMKEHHIO Ha IPOTSKEHUN
6osiee 3 MecsIEeB, COXpaHSIoONecss aGCOMIOTHAS JIM-
domennsa (Meree 1200 KIeTOK), a TaKKe yMepeHHO
BhIpasKeHHbIe runonporentemus (o 60 /1) n ()
runoansGymunemuss (mo 30 r/n). IIpucoeauHsaOTCS
aHeMUs, MOJUTUIIOBUTAMIHO3, TPAH3UTOPHBIE OTEKH.
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Bo3MOskHBI  siBJIEeHUS KeJayAouHOl auctencun (13-
JKOTa, OTPBDKKA, TOIIHOTA), TTPHYUHON KOTOPBIX MO-
TyT ObITb IPO3UBHO-SI3BEHHbIE MOPASKEHUS TaCTPO.Y-
OJIeHAIBHON cM3uCTOi o6osouku. [l Koppekinn
nporpeccupyiomieil HeJoCTATOYHOCTH IIUTAHUS Yy IMO-
JIOOHBIX TAIMEHTOB TPeOyeTcs JOMOJHUTENbHOE, He-
PEAKO INTeNbHOe, Ha3HAaYeHne BLICOKOONOIOTHYECKN
IEHHBIX COATAHCUPOBAHHBIX TTOJTMMEPHBIX UM OJUTO-
MepHbIX 3HTepanbHbX IIC, morpe6isieMbIXx MeTO0M
CUTIMHTA WJIW MyTeM UX J00aBKHU B TIOPOITKOOOPA3HOM
BUjie B roroBble 6JI0/1a, a MHOTJA U IIepUOJNYECcKUe
KYPCBI JIOTMOJHUTEIBbHOTO TTAPEHTEPATLHOTO TTHTAHUS.

3. Tsuxkenoe meuenue (dexomnencuposaniviil) —
TIPOSIBJISIETCS CTOMKOMN KHUIIEYHOW AWcCIiencuell B BUIE
MHOTOKpaTHoii (Gosee 5 pa3 B CYTKH), 4acTo BOJsI-
HUCTOW JWapeeii, PeIUIUBUPYIONIM CHHPOMOM W3-
GbITOYHOrO GAKTEPUATBHOTO POCTA B MPOKCHMATBHBIX
OT/IeJIaX TOHKOW KHUIINKW, YCUJIWBAIONIAM TPOSBJICHUS
KUIeyHoi fucrerncun (MOBBIMIEHHOE ra3006pa3oBaHue
1 ypYaHUE B KUNIEYHUKE, YUalIeHNe CTyJa), TOTANbHOM
Masbaurectueil (Kkpeato-, aMuiio- u creatopesi) B KO-
mporpamMmMe, GBICTPO TIPOTPECCUPYIONIUM UCTONEHUEM
(penyxuust MT Ha nporskeHnu 3—6 MecC. J0CTHTaeT
20—30 % u GoJiee OT UCXOMHON ee BeJNYuHbI) Ha (HoHe
HOCTOSTHHOTO 4yBCTBa TOJIOZA M YacTOTO IlepeeflaHusd,
YCYTYOJISIONIEr0 UMEIONYIOCs KHUIIEUHYIO JUCIIEeTICHIO.
Yacto HA6GMIONAIOTCS SIBIEHUS THUIIOBOJIEMUM, IIPO-
SIBJISTIONINECS] BBIPSKEHHOH 06mIell c1aboCcThbio, TaxXu-
Kap/eil, TUIIOTOHUEH, OPTOCTATUYeCKUMH TOJIOBOKPY-
KEHUSAMU W Au3sjeKTposuteMueil (rumoHaTpmemus,
TUIOKA/INeMus, TUIOMarHueMmus, runodocdaremus,
TUTIOKAJIBIINEMHS ), @ TaKKe MOJUTUTIOBUTAMUHO3, MO-
BbIIIIEHHAs CYyOPO’KHAs aKTUBHOCTDb, CMeIllaHHas aHe-
MUSI, WMMYHOJETIPECCHS], TsDKeTasi THIOMPOTENHEMUS
(menee 45 r/n) u (wm) runoamsOymunemus (MeHee
25 1/71), OHKOTHYECKHe OTeKh. Y 3TUX OOJBHBIX BBI-
COKMI pHCK 00pa3oBaHus KaMHeH B KEeJUYHOM IIy3bl-
pe n (mm) moukax. /laHHAs KaTeropusi TAIMEHTOB
1O JKU3HEHHBIM IIOKA3aHUAM HYSKIAETCS B JIJIUTEJD-
HOM (YacTo TOKU3HEHHOI) MOCTOSHHO BHY TPHBEHHOI
KOPPEKLUN BOJHO-3JIEKTPOJIUTHBIX HapyIIeHUH U TOJ-
JIEpKUBAIOTIEM TTApeHTepaTbHOM TUTaHun [18].

Bo Bcex caywyasx CKK, Tpe6yiomux MoCcTOSTHHOTO
MApPEHTEPATHHOTO THTAHUS W TMOJEPKUBAOIIEN Te-
panuy, JAaske IpY HAJUYUU OTHOCHUTETIbHO Y/OBJIET-
BOPUTETbHBIX TOKa3arejgell HYTPUTHBHOTO CTaTyca
1 (PYHKIIMOHAJIbHBIX [apaMeTpoB, UX CJeAYyeT OTHO-
CHUTDb K MAKEN0MY 8APUAHMY TedeHNs 3a60JeBAHNUA.

[pyruM [pOrHOCTHYECKH 3HAYUMBIM (DaKTOPOM
B gambHeiimeM pasutnu CKK sBisiercsi ocHOBHOE
3a6o0JsieBaHue, 110 MTOBOZY KOTOPOTO BBLIIOJHEHA Pe3eK-
s TOHKOW KTk, Hampumep, y manueHToB ¢ 6ose3-
HbI0 KpoHa nocJie BbIITOJHEHHON Pe3eKIUN ITOPasKeH-
HOTO TPAHYJEMATO3HBIM IIPOIECCOM YYacTKa KHITKA
BO3MO>KHbBI PelUIuBbI 3a00JeBaHUsA, U 9TH GOJbHbBIE
JIOJUKHBI ~ TTOJTIyYaThb JJIATENbHYIO — CIEpUIecKyo
IPOTUBOPEIMUBHYIO Tepanuio. Y JHUI[ CO 3JI0Kaye-
CTBEHHBIMH HOBOOODPA30BAHWSAMHU WJIN a0IOMUHAID-
HOI TpaBMOIl B MAaTOJOTUYECKUH Mpollecc HepeaKo
BOBJIEKAIOTCS W JPYTHE OPTAaHbI OPIONIHOHM MOJIOCTH,

YTO TaKXKe MOJKET BJUATH HA TIPOTHO3 U a/IalITUBHbBIE
BO3MOJKHOCTH TOHKOW Kumiku. Kpome rtoro, Ha [/u-
TEJbHOCTh KU3HU W MOTPEOGHOCTDH B JIOTIOJHUTETHHON
HYTPUITMOHHOW TOJIEPKKe BAMSIOT BO3PACT MaIleH-
TOB, HAJWYUE COIMYTCTBYIONUX 3a60JI€BaHUN, MCXO/-
HBIN MHIEKC MacChI Teja.

Y nereii paHHero Bo3pacra CIOCOOHOCTb TOHKOWN
KHUIITKA K POCTY ¥ BOCCTAHOBJIEHUIO MTPEBOCXONT aHA-
JIOTHYHBIE TTOKA3aTeIN Y B3POCJBIX, OCOOEHHO Y MO-
SKUJIBIX GOJMBbHBIX. [109TOMY TAIMEHTHI CTAPIINX BO3-
PACTHBIX TPYTII IIPU MTPOYUX PABHBIX YCIOBUSIX UMEIOT
MeHee OJIaronpusiTHbIN Tporuo3. Ilo JaHHBIM NpOBe-
JIEHHBIX B TIOCJIE/IHEEe BpPEMsT MCCJeoBaHU K (aKTo-
paM GJArOnpUsITHOTO MPOTHO3a OTHOCST UCXOJHO U3-
6bITounyto Maccy tena [19, 20].

Kurmieunass HeZOCTaTOYHOCTD — 3TO CHIDKEHHE
(pyHKIIMOHAIBHON ~ CITIOCOOHOCTM  TOHKOHM — KHIITKH,
MPU KOTOPOI HApyMNIAIOTCS TPOIECCHI BHYTPUTIOIOCT-
HOTO, a TaK)Ke MPUCTEHOYHOTO TUJIPOJIU3A THIIEBO-
TO XUMyca W TOCTEIYyIONero BCACBIBAaHWS HYTpPUEH-
TOB, BOJBI W 3JIEKTPOJHUTOB, KOTOPbIE HEOOXOIMMbI
JUIST TIOJI/IEPsKAHUS ONTUMAJIbHOM JKU3HENEesITeTbHOCTH
opraHmuaMma, 4to Tpe6yeT BHYTPUBEHHOTO WX BBeje-
Husg. Bo Bcex cayuasx, kKorfa y GOJBHBIX, MepeHec-
MIUX PE3EKINI0 TOHKOW KWIIKH, B TIOCJE0NePaIuoH-
HOM TIepuo/ie Ha MPOTSLKeHNN 2—3 Mec. HaGJIIo1aeTcst
MHOTOKpATHas Jrapesi C PETUCTPUPYEMBIMU KOIPOJIO-
TMYECKMMH TIpH3HaKaMu Manbaurectun (creatopes,
aMIJIOpest, KpeaTopest), KOTOpas COIPOBOKIAETCS BO-
JTHO-2JIEKTPOJIUTHBIMY HAPYIIEHUSIMU U TIPOTPECCUPY-
olell oTepeil Macchl Teja Ha 5 % U Gojiee B MECHIIL,
WX CJIelyeT pacCMaTpUBaTh KaK MAlMEHTOB C CHHAPO-
MOM KOPOTKOH KUIIKM U uMetoneficd KUIIeYHol Hel0-
crarouHocThio [12, 21].

B koHeyHOM wuTOTE KJIWHUYECKUE MPOSIBJIEHUS
u comatoreHHble ocaoxkHernss CKK 3aBucar mpesxzae
BCETO OT BBIPAKEHHOCTU U MPOJOKUTETBHOCTH UMe-
romeiica xkumeunoil Hegocrarounoctn (KH), kortopas
noJipas3jiesisieTcs Ha 3 THIa:

- I tTum — ocrpoe, kpatkocpounoe (IHH, pexe He-
JeJ1) ¥ YacTO CaMOCTOSTEILHO MPOXOJSIIEe COCTOS-
HIE;

« IT Tun — mpoyIeHHOE OCTPOE COCTOSTHUE, YACTO
y MeTaGoJNYeCKH HecTaOWJIbHBIX MAIeHTOB, Jede-
HUE KOTOPBIX TpPeOyeT KOMILJIEKCHOTO MYJIbTUIMCIIH-
ITMHAPHOTO MOAXO0/a M 06s3aTeabHOI BHYTPHUBEHHON
nHQY3MOHHOH Tepanuu B TeyeHue OT 4 HeJesb /10 He-
ckoabkux MecdieB. Okono 50 % TaKuX IAIMeHTOB
nepexo/sIT B Tpymniy 60abHBIX ¢ 3-M tunoM KH;

« III Tum — XpOHWYECKOe COCTOSHHE Y MeTabo-
JINYECKU CTAOWIbHBIX MallUeHTOB, TpeOyloIee [JTH-
TeJbHOH BHYTPUBEHHOH MH(MY3NOHHON Tepannuy n Ha-
PEHTEPATHHOTO MUTAHUS B TE€YEHUE MHOTUX MECSIEB
uin JjieT. MoxeT ObITh O6PATHMBIM UJTH HEOOPATUMBIM.
[Tocnennee cocrosinne 4acto TpeGyeT MOKU3HEHHOTO
MO/I/IEPKUBAIOIIETO TTAPEHTEPATBHOTO MUTAHUSI.

Kmuanveckune mposienus KH moryr passuBath-
Cs1 TIpU JIJTMHE COXPAHUBIIErOCSI OTPe3Ka TOHKOM KUIII-
ku Meree 200 cm (40 % or cpemHeill AJIMHBI TOHKON
kumkn). Pesexnus ¢ coxpanennem Menee 50 e (10 %
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OT cpefHell JUIMHBI TOHKOH KHIIKH) pPacCMaTpPHBAET-
cs1 Kak HamboJjiee MPOTHOCTHYECKU HeOJAronpusTHAs
cUTyalusi B OTHOIIEHWW PAa3BUTUS CAMOU TSIKEION
dopmbr KH. Xponwmueckass KH Mosker ObITh CBs3aHa
C OTACHBIMU JIJIST KM3HU OCJIOKHEHUSIMU W TIPUBOJIUTD
K WHBAIUIU3ANNN OOJBHBIX W YXYANIEHUIO KadyecTBa
sku3Hn. OCHOBHBIMU  3aj[a4aMyl  JIEYEHUST ITO00HBIX
MAIUEHTOB SBJISIOTCST TIOJJIEPKAHUE BOJHO-3JIEKTPO-
jqutHoro romeocraza (BIT), onruMaabHOrO KHUCJIOT-
HO-TIIEJIOYHOTO COCTOSTHUSI M JIOJBKHOTO CyGCTPATHOTO
o6ecrieueHns OpraHu3Ma ¢ MUHUMH3aIueil PUCKOB BO3-
HUKHOBEHNS MOOOYHBIX ocaoskHeHni. OO6umii mokasa-
TeJIb MIATHUIEeTHENH BbIXKUBAEMOCTH JIJISI TIAIIMEHTOB C JI0-
OpOKayecTBEHHBIMU 3a00JIEBAHUSIMU, HAXOJSIIUMUCS
na JIIII, cocraBiser okoJIo 75 % U 3aBUCUT OT OCHOB-
HOTO 3a00JIeBaHMsI, UX BO3PACTa W MOCTPE3EKIIMOHHBIX
AHATOMUYECKUX HapylIeHui kumreynuka [21, 22].

HawmbGosnee BbICOKMIT PUCK Pa3BUTUS KJIMHUYECKU
3HAYMMOTO CHH/IPOMA KHIIEYHOW HEOCTATOYHOCTH Ha-
6uoiaeTcst y GOJIBHBIX C JITMHOM OCTaBITeNcsl TOHKOM
kuirkn Menee 100 cM 1pu HAJIMYUN €IOHOCTOMbI, MeHee
60 cM TIpu coUeTaHWM C TIPABOCTOPOHHEH TEMUKOJIIKTO-
Mueil 1 MeHee 35 €M JlaKe TIPU HAJTMYUM COXPAHEHHON
TOJICTOW KUIIKK ¢ GayrwHueBOl 3acaonkoii. [logo6Hbre
MAIMEeHThl, KaK MPaBUJIO, HYXX/IAeTcsl B JJIUTENbHOI,
a nHorma m noxkusuennoit HII [16, 23].

2.2. Hau6oJiee yacTbie MOCJIEACTBUS
u ocJoxxkuenusi CKK

Kenyodounas eunepcexpeuuss xaopucmo-
6000po0dnoi Kucaomwi. UYame Bcero BBIpasKeHA
MIPH YAAJTE€HUN TOIeH KUITKHY, T/ie HaXOAUTCS 66IbIIast
YacThb 9H/JOKPUHHBIX KJETOK, MPOIYIHUPYIONNX Ke-
JIyTOYHBI WHTHOMPYIONUI ¥ Ba30aKTUBHBIN KUIIEY-
HBIIl MOJIUIENTHIBI, KOTOPbIE YIHETAIOT MPOJYKIIUIO
racTppyHa B TIEpUOJ] AKTHBHOTO BHYTPUKHUIIIEYHOTO
nuieBapenus. BeecTBie MOBBIIEHHOTO YPOBHS Ta-
CTpPUHA Ha MPOTsDKeHnn 3—6 Mec., a uHOrAa u GoJiee,
HAGJII0IAeTCS TUIIEPCEKPENUs  XJIOPUCTOBOIAOPOIHON
KHUCJIOTBI JKEJTyJJOYHOTO COKa, KOTOpash pPa3BUBAETCS
B TeueHHe y:ke OMpKaiimmx 24 dacoB Iocse omepa-
. B ¢BA3M ¢ TOBBINIEHHON KHUCJIOTHO-TIEITHYECKON
arpeccueil MMeeTcsl TIOBBIIIEHHBI PUCK HE TOJBKO
Pa3BUTUS 3PO3UBHO-SI3BEHHOTO MOPAKEHMS TaCTPOIY-
OJIEHAJIbHOI CJIM3UCTON OGOJIOYKH, HO M HapYIIEeHHUS
MOCJIEIYIONNX TIPOIECCOB MUINEBAPEHUS BCJIE/CTBHE
JUTUTETHHOTO CcHUKeHusT pH B 1BeHaAIaTUIIEPCTHON
KUIIKe, YTO TMPUBOJAUT K WHAKTUBAIMM TaHKpeaTHye-
CKOIl JINTIa3bl U JEKOHBIOTAINHU JKEJYHBIX KUCJOT, Ha-
XOJAIIUXCS B MPOCBETE KUMIKU. PaHHee M IJINTeJbHOE
(3—6 Mec.) mpuMeHeHHE WHTHOUTOPOB JKENYIO0YHOIM
CeKpernu CrocoOCTBYET YIyUIIeHUIO MPOIECCOB Tepe-
BapUBaHUs U BCACBIBAHUS HYTPUEHTOB B KUINEYHUKE.

Xoaeaumuas. Haubosiee BBICOKUI PUCK pPa3-
BUTHSL  SKEJYHOKAMEHHOW  Gosie3HM  HaOJII0aeTCs
MPU pPe3eKINH TO/JB3IOIIHON KUIIKUA. ITO 00YCJIOB-
JIEHO HapyIIeHWeM BCACBIBAHUS W JHTEPOTENaTHye-
CKOHl DEIUPKYJAINN JKeJTYHBIX KHCJIOT, CHUXXEHHEM
UX KOHIIEHTPAIlMM B JKEJYM U HAPYIIEHHEM XOJia-
TO-XOJIECTEPUHOBOrO GamaHca (JIMTOreHHas >KeJdb).

O06pa3oBaHUI0 XOJIECTEPUHOBBIX KaMHEH B KEJYHOM
My3bIpe CIOCOOCTBYET TaKXKe ero THIOMOTOPUKA U 3a-
CTOIl kesuu, 06yCJIOBIEHHbIE CHIDKEHUEM MTPOLYKIIUN
XOJIEIICTOKNHIHA Ha (OHE OTPAHWYEHHOTO IMIAJIsIIe-
ro nepopayibHOro nutanus. OCHOBHBIM HallpaBJeHUEM
MPOPUIAKTUKH XOJIEJNTHA3 Y JAHHON KaTeropuu Tma-
I[MEHTOB $IBJIAETCS paHHee HazHayeHUe U IOCIe[yIo-
mee Apo6HOE mepopaiabHoe muTanue (IMina sBJasSeTCs
(DUBHOTOTHYECKUM CTUMYJIATOPOM JKETICOT/ICTICHNU ),
a TaKsKe NepUoNIeCKIii KypCOBOI TIpueM Mperaparos
YPCOIE30KCUXO0JIEBOH KUCIOTBI C Y4€TOM HX IEPEHO-
CUMOCTH.

T'enamonamus MOXeT SIBJATbCS CJIEJCTBUEM TIOP-
TaJTbHON 3HJI0TOKCeMUN Yy GosbHBIX ¢ CKK mpu ot-
CYTCTBUM WJIEONEKATBHOrO Kjanana (HauGosee 4acTto
MIPU Pe3EKIMN TOHKOW KWITKUA B COYETAHWU C TIPaBO-
CTOPOHHEH TeMUKOIIKTOMUEEH ), 4TO CIOCOGCTBYET BOC-
XOJIATIEN KOHTAMIHAIINY YCJIOBHO-TIATOTEHHON MUKPO-
(1opbI B poKcuMasbHBIE OTZENbl OCTaBIIelicsa yacTu
TOHKON KuIkn (CMHAPOM M36GBITOYHOTO GaKTepHaTbHO-
r0 pocTa) U TPAHCJIOKAIMN GAKTEPHATBHBIX TOKCHHOB
B BOPOTHYIO BeHY. V30BITOUHBINH GaKTEPHAIBHBIN POCT
06yCJIaBIUBAET TAKXKe U3MEHEHUsT MeTaboIn3Ma JKerd-
HBIX KUCJIOT B KUINEYHHKE, B Pe3yabTaTe KOTOPBIX BO3-
pacraer o6pa3oBaHue JIUTOXOJIEBOW KHUCJOTBI, CIOCO6-
CTByIOIIEH pas3BUTHIO XojecTtasa. llociaemuuii Mosker
ObITb MHIYLUUPOBAH U JJIUTEJbHBIM IIapeHTePaJbHbIM
MUTAHUEM, B COCTaBe KOTOPOTO JJIUTETBHO TIPUMEHSIOT-
Cs1 KUPOBbIE 9MYJIbCUU HA OCHOBE TOJIBKO COEBOTO Mac-
sa (JUIMHHOLENOYEYHbIE TPHUTJIMIIEPU/IBI) B KOJHMYECTBE
>1 r/Kr/cyTku, 4ro Yarie HaGJIOAAETCS B TEIUATPU-
YeCKOH MPaKTHKE U CBS3bIBAETCSI C BBICOKUM COZIEpKa-
HUEM B 3TOM MacJie ¢putocteposioB [24—26].

Hedgpoaumuas u okcaramuas negpponamus.
B HOpMaJbHBIX YCJIOBUAX IOCTYNAIOMIME € IHIIeH
OKCAJaThl CBS3BIBAIOTCS B TOHKOW KHUINKE KaJbIIHEM
¢ o6pa3oBaHuEM HEPACTBOPUMOIO KOMILIeKca. Y Tia-
nuerToB ¢ CKK mpu coxpaneHHOW 06009HOI KUIITKe
KaJIbIIUH CBSA3BIBAETCS C HEBCOCABUIMMUCS KUPHBIMU
KUCJOTaMH, YTO MPUBOAUT K TOBBIIIEHHOMY BCAChI-
BAaHUIO OKCAJAaTOB B TOJICTON KuIlKe. Bo3HMKaiomas
MPU 9TOM TUIMEPOKCAIATYPHUS, YaCTO COYETAIONAs-
¢S ¢ TUNOTuAparanueil u oJurypueil MoXXeT IIpHUBe-
CcTH K 06pPa30BaHUIO OKCATATHBIX KaMHEH B MOYKAaX.
Y 25 % 6oabubix ¢ CKK, mauregbHO MOJYYarONnx
mapeHTepaibHOe MUTaHWE, Pa3BUBAETCS HeDPOJUTH-
a3. OCHOBHBIM Cpe/ICTBOM ITPOPUIAKTUKU [TOCJIETHETO
B TOJOOHBIX CAyYasiX SIBJASETCS PETYJSPHBIN MpueM
Kap6oHaTa Kaibliis B Kojmdectse 5—6 1 B cyTku (1 T
nepesl Kak/IbIM ITPUEMOM TTHIIH ).

D-nakmam auudo3. Penxoe 0oCIOXHEHUE,
B OCHOBE KOTOPOTO JIEKHUT U3OBITOUHOE 0O6pa3oBaHMe
D-M0J104HO# KHCJIOTBI BCJIEICTBHE AKTHBHOTO GaKTe-
pUATBHOTO (PEPMEHTUPOBAHMS B TOJCTON KUIITKE yTJie-
BOJIOB, YTO IIPUBOAMT K PAa3BUTHIO MeTaGOJINYECKOTO
anuo3a. KIMHWYECKH 3TO TMPOSBISETCS HapacTao-
mei caabocTblo, arakcuell, IOBBIIMIEHHON COHINBO-
CTbi0. MHOTHE TaIMeHThl OTMEYAOT OIpeeJeHHYIO
B3aUMOCBS3b IOZOOGHOTO COCTOSHUS C YyOTpebJeHreM
GOJTHIIIOTO KOJUYECTBA YTIEBOIOB OCOOEHHO C BBICOKUM
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riaukeMudeckuM unaexcom (Gosee 70). Ilorpebienne
GOJIBIIIOTO KOJIMYECTBO MOHO- M OJIUTOCAXAPUIOB He-
CeT PUCK PA3BUTHS JAKTATAIM/03a B Pe3yJbTaTe TH-
MEPIPOLYKIIUU MOJOYHON KUCIOTHI TOHKOKUTIEYHBIMU
JakToGaIuaIaMu 1 MUKPOGMJIOPOH TOJCTONW KHUINKH.
Jleyenne BKJIIOYAET OrpaHuveHHe MOTpPeOJeHUs TPO-
CTBIX YTJIEBOJIOB M TIPOBE/IEHNE KUIIIEYHON JeKOHTaMMU-
HallUU TyTeM Ha3HauyeHWs] HEeBCACBIBAIOIIUXCS AHTH-
6uornkos (pudaxcumun, Hudypokcasu) [27].
Ocmeonopo3. BeposiTHOCTb Pa3BUTHST OCTEOOPO-
3a npu gyurensioM I mocrarouno Bbicoka (30 %),
9T0 OOYCJIOBJIEHO HAPYIIEHWEM BCACHIBAHUS BUTAMIHA
D u kanprus. IlocTosiHHOE XpOHUYECKOE BOCIHAJIEHUE
MOKET YCWJIMBATH OCTEOKTACTUYECKYI0 aKTUBHOCTD,
4yTo yCyTyOssieT TOBpeXJeHne Kocreill. XpOoHWYeCKui
MeTaboIMIecKuil  anuI03 u3-3a 1otepu OGuKapOoOHaTa
C KaJOM WM TIPU TIOYEYHON HEeJOCTATOUYHOCTU W3-32
MOBTOPSTIONIMXCS AIM30/I0B JIETH/IPATallii B KOHEYHOM
uTOre yMeHbInaer O6ydepHyio CIOCOOHOCTD TIOUeK U, Ta-
KuM 00pa3oM, MOKET CHU3UTh COAep:KaHHe MUHEPAJIb-
HBIX BEIIECTB B KOCTSX. [MIOMaruHmeMusi Takske urpaer
BKHYIO POJIb B Pa3BUTHH OCTeonopo3a. Maruuii He-
00X0/IUM Kak [IJIST CEKPEIUU TapaTUPEeOIHbIX TOPMO-
HoB (ITTT), Tak W A/ TPaBHJILHOTO WX BO3IEHCTBHS
Ha OPTaHbI-MUIIIEHH, TaKhe KaK OCTEOOAaCTbl M KJIETKU
noyek. J[nurenbHOE MCIOB30BAHUE CTEPOMJIOB MOKET
TaK)Ke YBEJWYUTh PUCK Pa3BUTHUSI OCTEONOPO3a 32 CUeT
CHIDKEHUST aKTUBHOCTH OCTEOOJIACTOB, YBETUYEHUS TIO-
TEPU KaJIbIMsI ¢ MOYOW M JaJIbHEHIIEr0 CHIKEHUsT ab-
copOIMN KamibIls W3 KuiieyHuka. lleseBble ypoBHU
g 25-OH Buramuna D noskHbBI 6bITh Bbitie 30 Hr/ M.
[Teproamaeckuii MOHUTOPUHT YPOBHS BHUTaMuHa D He-
00X0/IUM JJayKe Y TIAIIUEHTOB, PETYJISIPHO MOJIYYAONINX
npu [AIIII Butamun D. IIposepka cpiBopotounoro IITT
MIOMOTAeT B PAaHHEM BBIIBJIEHUM TeX MAIIMEHTOB, KOTO-
pble HY:KAAOTCS B 60Jee MHTEHCUBHON KOPPEKINI Me-
Tabosimyeckux 3aboseBaHuil koctHoil Tkanu [1, 8, 28,
29]. B cucreMaTH3MpPOBaHHOM BHjle OJIVEKAMIITE W OTA-
gennbre ocnoskuennss CKK mpezcrabienst B Tabmmiie 1.

2.3. IlposiBieHNs HEAOCTATOYHOCTH MHTAHUS

y MalHeHTOB C CHHAPOMOM KOPOTKOH KHIIKU

U KHIIEYHOH HeJ0CTaTOYHOCTHIO

OCHOBHBIMU ~ TIOCJIEACTBUSIMA  (DOPMUPOBAHUS
CKK ¢ KH gBigioTcs TOCTOSTHHBIE TIOTEPU KUIKO-
CTH W CKJOHHOCTb K THUIIOBOJIEMHM, HAPYIIEHHUS KIC-
JIOTHO-IIEJTIOYHOTO  COCTOSTHUSI,  JTU3IJIEKTPOJTUTEMIUS

(runoHaTpueMusi, THIIOKQJMEMHs, TMIIOMAarHUEMus,
runodocdareMust, TUIOKATBIMEMHEST ), TIPOTPECCUPYIO-
1ast 1moTeps Macchl TeJsa, TUIIOTMPOTEMHEMUS W TUIO-
anbOyMUHEMUS, a TaKyKe pasBuTHe JeduiluTa BUTA-
MuHoB u Mukpoasnementos [30]. IIporpeccupyiornias
HEJIOCTAaTOYHOCTDh MUTAHUS MOKET 3HAUNMO YXY/IIIHUTD
KA4yeCTBO KU3HU MAIUEHTOB U YBEJUYUTh PUCK PAa3BH-
THS y HUX IEJ0TO Psifia TSOKEJbIX BUCIEPATbHBIX OC-
goxkuennit. IloctostHHbBIN AedUIUT CBOOOIHON BOIbI
1 571eKTpouToB (0COGEHHO HATPHS W MATHUS) BBI3BI-
BaeT MOCTYPAJbHYIO TUIIOTEH3UIO, JKAXKIY, MbIIIIEYHbIE
cmasmbl, TpeMop. Hepenko Ha atoM ¢oHe pa3BUBacT-
cst noveynas auchynxims [31].

IMato¢usuorornyeckre U3MeHEHHs ocjae pe3ek-
UM TOHKOI KHIDKM B 3HAYMTEJbHOII Mepe Ipeo-
NpeiesaioTCs BAPHAHTOM M 00ObEMOM BbIIIOJIHEHHOM
pe3eKIun.

[Ipn pesexknmm TOAB3AONIHONW W TOJCTOM KWIIKHI
BCJIEJICTBYE HAPYIIEHUS €CTECTBEHHOTO 3alupaTeJib-
HOTO MeXaHu3Ma 6ayTHHUEBOH 3aCTTOHKH CYTECTBEHHO
HapacTaeT CKOPOCThb OMOPOKHEHUS >KeTy/IKa M Tacca-
3Ka TI0 TOHKOW KHIITKE, YTO 0OYCIOBJIEHO TUIIOTPOAYK-
nueil YY-nentuza v rioKaroHonogo6Horo nentujga-2,
KOTOPBIE B HOPME CEKPETUPYIOTCS COOTBETCTBYIOINMNI
9H/IOKPUHHBIMU KJIETKaMU, PAacIOJIOKEHHBIMU Ipeu-
MYIIECTBEHHO B WX CJU3UCTOH 000JOYKE, U BBITOJJHS-
10T Ba)KHYIO POJIb B PETYJISIIUU AIETUTa U MOTOPHOMN
aKTUBHOCTH Kuimeununka [1, 6].

IIpu 3HaunMoOil peseknuu TOIlEH KHUIIKUA C HaJO-
SKEHHEeM €IOHOCTOMBbI HWMeI0T MeCTO CYIIeCTBeHHbIe
MOoTePU BOJbI M 3JIEKTPOJUTOB. B dusnosornyecknx
YCJIOBUSIX TIACCUBHAS CEKPelns B TOMEH KHUIIKe CIIo-
cOOCTBYET JOCTUKEHUIO M30TOHUYECKOTO PABHOBECHUSI
MEXIY COAEPKMMBIM KWINeYHNKa U Tma3Moil. Ecam
JUIMHA ToIlel KUIIKU cocrasisieT MeHee 100 cM, more-
Ps SKUIKOCTH Yepe3 CTOMY, KaK MPaBUJIO, MPEBbIIIAeT
BBIITMTOE KOJMYECTBO KUAKOCTU. [Ipn ynorpebiennu
TMarMeHTaMi TUTIOTOHMYECKOTO PacTBOPa C CofepsKa-
HueM HaTpust MeHee 90 MMOJIb,/JI TPOUCXOUT JOIIOJI-
HUTeJbHAS MOTEPsT HATPUS BeJeACTBUE ero auddy3un
U3 TJIa3Mbl B TIPOCBET KUIIEYHUKA TI0 TPA/IUEHTY KOH-
LEHTPAI[UH, YTO MOKET MPUBO/UTH K TUIIOHATPUEMUH.

[Mocne peseknuu Gomee 60—100 cM TepMUHAID-
HOTO y4YacTKa MO/AB3/OINHONW KHUIIKW Pa3BUBAETCS
ManbabcopOuus KUpPOB, BuUTaMuHa B, u xeay-
HBIX Kuca0T. HeaGcopOupoBaHHBIE JKeJTUHbIE KHC-
JIOTBI TOCTYNAOT B TOJICTYIO KHIIKY, OKAa3bIBAIOT

Tabauya 1. OcoKHEHUS] IPU CUHAPOME KOPOTKOW TOHKO KUIIKK

Buamxkaiimme ocnoxkuaenus (1o 3 Mecsiies)

Ornanernbie ociaoxkaenus (G6osee 3 MecsiieB)

- Boano-snextponurnbie HapymneHus: (THIIOBOIEMUS,
JIVI33JIEKTPOJINTEMIST
- JKenymounast rumepcexperus u 3pO3UBHO-SI3BEHHBIE
MOPa’KeHUs racTPOLYOJeHATbHON CIAU3UCTON
+ BeicTpo mporpeccupyionias noJuHy TPUEHTHAS
HejocrarouHoctb (6bicTpas noreps MT
¢ Hapacralleil capKkoleHueit, aHeMus,
TUIOTIPOTENHEMUSI, TUIIOATbOYMITHEMIS,
MMMYHOCYIIPECCHUS, ONMOPTaHHast AUCTPOQHsL)
- Nuadeximm

- XoaemuTnas (XoJ1ecTepUHOBbIE KaMHHM)
- I'mnepokcanatypust u HedpoanTHA3
- BbIpaxkeHHO€E UCTOIIEHNE, MOJUOPTaHHAS AUCTPObUs,
yTpara paboTocroco6HOCTU
+ D-makrar anmmnos
- Penmauupyrtone nH@exmmmn
- Oubpo3 meYeHn
- B,,-nedurmutHas Meraso6macTuiecKas aHeMUs
- Cnaeuynasi 60Jie3HD C 3TM30aMU TNHAMUYECKOIT
KUIIEYHON HEIPOXOIUMOCTH
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XUMUYECKOe BO3JefCTBHE Ha CJM3UCTYI0 0060J0Y-
Ky, 9YTO COIPOBOXKJAETCSI IMOBBINIEHHONW CEKpelu-
efl BOJABI M 3JIEKTPOJUTOB, a HeabCOpOMPOBAHHDIE
JKUPHbIE KHCJOTHl  CBS3BIBAIOT HMOHBI MarHWUSI.
OHOBpEMEHHO, BCJEJCTBHE YacTO pas3BUBAOIIeE-
rocs y 3TUX OOJBHBIX BTOPUYHOTO THIIEPATHIO-
CTEPOHM3MA, BO3PACTAIOT TIOTEPH MATHUS C MOYOIA.
FumomMarHueMusi CONPOBOMKIAETCS CHIJKEHHEM aK-
TUBHOCTH TApaTrOpMOHa, YTrHETEHWeM BbIPAOOTKU
D-1,25-nuokcuxosekaabiudeposia, 3axBaTa Kajb-
11 B ITOYEYHBIX KaHAJbI[AX U KUIIEUHUKE.

[Ipn coxpaHeHHOW TOJCTOW KHIMKE CYIIECTBEH-
Hble Hapymenuss BOT nabmopatorcst penko. B coy-
yae CHIDKEHUs COJlepyKaHusl HATPHUSI B TeuyeHue JIHS
PEeKOMeH/IyeTcss TPUHUMATh BHYTPb HM30TOHWYECKUN
TJIIOK030-COJIEBOM PACTBOP B KOJWYECTBE, OTpPEesis-
eMOM crelleHblo gerugparaiui (06biuHass (DU3MOJIO-
rmyeckast moTpeOHOCTh cocTaBisieT okoso 30 MJ/Kr
Maccol Tena) [1, 16].

[Ipu BBIpAKEHHOM HUCTONIEHUH ¥ TUIOBOJEMUN
y TaIUeHTOB Ha6monaTcs obias ciaabocTb, TPYI-
HOCTH C KOHIIEHTpaIlueil BHUMAaHW, araTus, COHJIU-
BOCTb, THIIOTEPMUS, CAPKOIEHUS, OPTOCTATUYECKUE
rosoBokpyskeanst (mHOra 06OMOPOKM), ceparetueHne
U HaApYUIEHUSI CEPAEeYHOro puTMa npu (Pu3MUecKon
Harpyske, runoasbOyMuHeMudeckne oteku (mHOTA
C pasBUTHEM acLUTa U THAPOTOPaKca), aMeHopes,
CHIDKeHMe JuOumo. DoJsbHbIE YacTO MCIBITBIBAIOT II0-
CTOSTHHOE 4YBCTBO TOJIO/Ia, YTO HEPEJKO COIPOBOK/IA-
eTcs TIJI0XO KOHTPOJUPYEMBIM TMPUEMOM GOJBIIOTO
KOJINYECTBA MHUIIHU, YCYTYOJISIONETO SIBJIEHUS UME0-
mieiicst kumeuHoi aucnencun [4, 17, 32].

Pexomenmanus 1. /luHaMuyecKyio OleHKY NHIILE-
BOTO MOBEJEHHS C OIEHKOH o0beMa MoTpedseMoi
NUIH ¥ KUAKOCTH, a TaK:Ke aHTPOINOMETPHYECKHX,
KJIUHHYECKHX M Ja00paTOPHBIX IMOKa3areJei, Xapak-
TEPU3YIOIMMX HYTPUTHBHBIA CTATyC, CJEAyeT MPOBO-
JUTh BCEM MAIMEHTaM C CHHAPOMOM KOPOTKOI KHII-
ku [20]. YO0 — 1, YYP — A.

Kommenmapuu. /lannas maxmuxa no3eousem
CB0E8PEMEHHO OUECHUMDb U JUAZHOCTNUPOBAM NPU-
3HAKU Ppaseusaruetics HedoCmAamoyHoCmu numd-
HUsL KAK 6 panHutl nocmpe3eKyuonnblll nepuod, max
u cnycms mecayvl nocae onepavuu (npunoxenue 5
IIpuxasa M3 P® om 5 aszycma 2003 2. Ne 330).

TTokasanuamu jurgd HasHauenud mnamumenraM ¢ CKK
pasmmunbiX BuA0B akTuBHON HII gBmsorcs:

1. Hasmume B mOC/T€ONEPAI[HOHHOM Mepuojie Gbl-
CTPO TIPOTPECCUPYIONIENl W 3HAYUMOI TIOTEPH MAaCChI
tesa (MT), cocrasistionieit >2 % 3a Hegemo, >5 %
3a MecsIl, >7,5 % 3a kBaprax mwin >10 % 3a 6 mec.;

2. VMeromyecst HCXOAHBIE MPU3HAKU THIOTPODUH:
HMT < 19 kr/M? pocra (<21 kr/M? B Bozpacte 60—75
Jer u <22 kr/mM> B Bo3pacte 75 JieT U CTapiie); IUlo-
nporenHeMust < 60 r/1 u (Mam) runoaabOyMUHEMHES
< 30 r/1; ab6comorHasa aumdonenns < 1,2x10° 1);

3. Yrpo3sa pa3BuTus ObICTPO MPOrPeCCUpyIoniei He-
JIOCTaTOYHOCTU IUTAHUS BCIEACTBAE HEBO3MOKHOCTU

aJIEKBATHOTO €CTECTBEHHOTO TEPOPAIBHOrO moTpebie-
Hust nmiy (He XOTAT, He JOJOKHBI WM He MOTYT TpPH-
HUMATD IIUILY €CTECTBEHHBIM myTeM) 1 (M/IK) He MOTYT
JIOCTaTOYHO yCBaWBaTh TUILYy TIPM HAJWYNE CTONKOM
KUIIEYHOIl JIUCTIETICHY € SIBJIEHUSIMU  BBIPAsKEHHOI
MaJibJiurecTuu u MasbabcopOumu [1, 8, 28].

Pexomenganusa 2. MOHUTOPUHT TPU3HAKOB
U CHMIOTOMOB HapyUIeHHil BOJHO-3JI€KTPOJHTHO-
ro0 roMeocTasa ¢ KJIHHHYECKOH M J1adopaTopHOi
OLIEHKOii CYTOYHOrO THApOGajaHca U COAEPKAHHUS
B CHIBOPOTKE KPOBH 3JIEKTPOJIHMTOB CJEAYyeT IPOBO-
JIUTh PEryJspHO Kak B paHHEM, TaK H NepHOAMYE-
CKH B NO3/JHEM NOCTpe3eKnuoHHoM nepuoge [30].
yaa — 2, YYP — B.

Kommenmapuu. Oonum u3 wacmolx nposeienul
CKK ssastomcsi Hapyuienus 600H0-31eKMPOSUNHO-
20 zomeocmasa (BIAI), umo naubonee uacmo na-
b6a00aemecss npu  pesexuuu Noo6300WHOU KUWKU,
0C0OEHHO 6 COUCMAanuU ¢ NPAGOCMOPOHHEU 2eMUKO.I-
IKmoMuel, a maxxe Npu HAAUYUU eIOHO- UAU UNEO-
cmomol. B pusuonozuueckux ycaoeusx naccusnas
cekpeyust 6 mowel Kuwike cnocoocmseyem 00Cmu-
JKEHUID US0MOHUUECKO20 PABHOBECUS MeKDY codep-
KUMBLM Kuweunurxa u naasmou. Ecau dauna mowetl
KUWKU NPOKCUMANbHEEe CMOMbL COCMABALEm MeHee
100 cm, mo npu nompebienuu 6HYMPL 2UNOMOHU-
4ecK0z0 pacmeopa ¢ COOepKAHUEeM HAMPUS MeHee
90 mmonv/ 1 umeem Mmecmo OONOLHUMENbHAS NOome-
psi Hampus ecaedcmeue ezo Qupdyzuu U3 naasmvl
6 npoceem KuweuHuxa no epdaduenmy KoHueHmpa-
yuu. Hauboree uwacmo napywenuss BII nabmo-
daromces Y NAUUEHMOs8 ¢ eHO- UL NPOKCUMATYL-
Hou uneocmomou. Caedyem maxke yuumovléamo,
4mo Yy OAHHOU KAMe2OPUl NAYUEHMOE C UETbIO
YMEHLWEHUS. NPOSAGACHUL KUWEUHOU OUCNEncuu
6 6ude MHOZOKPAMHOU Judpeu HepedKo GbiHYKOEHHO
ozpanunueaemcs U nepopaivHoe nompedienue Kuo-
Kocmu. B amou cessu y smux 6oavHuix ciedyem
OCYWEecmenimo QUHAMUYECKUN KOHMPOIL COCMOS-
nus BAI, umo ocobenno 6axuo 6 pawnuii nocie-
onepayuonnoi nepuod (mypzop Koxu, cocmosiue
CAUSUCTBLX, BOOHBIL OANANHC, COOEPKAHUE 6 CblEO-
pomKe Kposu HaAMpPus, Kaius, MAzZHUsL U KAIbUUsL).
Hapywenus BOI mozym cywecmeenno cHuxamo
agppexmuenocmv HII Gorvnoix. [Jedpuuyum 600vt
U HAMPUS MOXKem NPueecmu K pd36UIMUI0 2UN060-
JAeMUU, 4Mo NPOAGAAEMCS Y NAUYUEHMOE KAHKIOU,
CYXOCMBIO CAUSUCTBLY, HUSKUM MYPZOPOM KOXKU,
ovicmpoi pedyxuyued MT, eunomonuei, maxuxap-
duetl U NPepeHarvHOU NOUeUHOU HeDOCAMOYHO-
cmovto (onuzoypus, rpeamununemus). Cymounas
Macca mena, mounviii 6anranc xuoxkocmu (exaouasn
debum no cmome), onpedesienue YKaA3AHHLIX Gblue
TIEKMPOSUMOE 6 CLLEOPOMKE KPOBU, A MAKKE KOH-
mpoav cooepiKanus Hampus 6 NPouU3BoNbHOU nNpobe
mouu menee 10 mmonn/n (svipaxennviti depuyum
Hampust) A6AAI0OMCA HAUOOJLee BAXHLLMU MAPKePa-
mu cocmosnus BOI [1, 8, 28, 33].
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3. Jleuenue

3.1. KoHcepBaTuBHOe JieueHHE

Boigensior  cremytomme atambl  JgedeHns CKK
¢ KH:

1) Bawkailmuii nocrpesexiuonubiii nepuoy, (10
10 gHeil);

2) Pannmii nocrpesexknuonnbii nmepuog (or 10
mHell 1o 3 Mec.);

3) Ilosauuii nocrpesexnuonHblil nepuon (ot 3 Mec.
no 2 zer) [22, 23].

Jleuenne mnammento ¢ CKK um KH gasagerca
CJIOKHBIM TIPOTIECCOM, TPeOYIOMUM WHINBUIYATbHO-
ro ¥ KOMILIEKCHOrO IO03TaIllHoro moaxonaa. Hawubosee
Ba)KHbIE AaCHEeKTbl JiedeOHOM CTpaTeruu: IepCcoHau-
3UpPOBAaHHOE OmpejeeHne OTPeOHOCTH B KHIKOCTH,
MaKpO- U MHUKPOHYTPUEHTAX, MUHUMM3AIUS OCJIOK-
HeHUil, CBSI3aHHBIX C KUIIEYHON HeJ0CTaTOYHOCTHIO
U TIPOBEJIEHNEM MAPEHTEPATHBHOTO MTUTAHUSI.

Pexomenpanug 3. B 6mkaiimmii mocieonepa-
HUOHHBIA MEPHOJ HEOOX0AUMa KOPPEKLMS BOIHO-
9JEKTPOJUTHOTO TOMEOCTa3a ¢ y4eToM (PaKTHYECKHX
moTePb KHAKOCTH WU 3JEKTPOJUTOB, a TaKXKe KHC-
JIOTHO-IIEJIOYHOTO COCTOSIHMS OPraHM3Ma Kak 00g-
3areJbHOr0 ycuousi 3(hQPeKTUBHOrO mpoOBeaeHUSs
nocjeaywumeil HyTPUITUOHHON MOAAEPKKH. Y mamu-
€HTOB C €I0OHO- WJIH HJIe0CTOMOIl Heo0XoauM 0043a-
TeJbHBIH KOHTPOJb CO/EPKAaHUS B KPOBU 3JIEKTPO-
JUTOB U aomnoJHureJabHoe Beeaenue 100—120 mmoap
narpus [34]. Y11 — 3, YYP — C.

Kommenmapuu. Ilpedsapumenvuas xoppexuyus
u onmumanvnas nodoepiKKa B00HO-NEKMPOSUM-
HO20 U KUCIOMHO-UEL0UH020 OANANCd S69eMCsL
00S13AMENLHBIM  YCA08UEM IPPerRMUeHOU pedaru3a-
Uy nocaedyowell HyMmpUmueHo-Memab 0 UdecKol

mepanuu. OnmumaivHas 6HYMPUKICMOUHAS 2U-
opamayus — HeOOX00UMOe YCA0BUE YCNEUHO20
obecneuenuss  GHYMPUKIEMOUHOZ0  MeMmAbOAUIMA.

ITompebnocmu nayuenmos 6 6ode onpedeasiom
HA OCHOBEe AHAIU3A 600H0Z0 OANAHCA OPZAHUIMA
C YUemoM, N0 BOIMOKHOCIMU, MOUHOU OUEHKU NO-
YCUHBIX U BHENOUCUHBIY NOMePsb xudkocmu. C amou
Ueavlo cymmupyromes 00sem cymounozo ouypesa
(donxnoe snauenue 1 ma/xe/u), nomepu xudko-
CMU CO PEOMHBIMU MACCAMU, CIMYIOM U ACNUPUDY-
EeMbIM  XKEeAYOOUHO-KUUCUHBIM COOCPKUMBIM, Omde-
JseMoe o Openaxcam, nomepu nymem nepcnupayuil
uepe3 KoKy u Jnezkue, cocmasasouwue 10—15 mun/
Ke/cym. Heobxo0umo maxxe yuumoieamy nome-
pU KUOKOCTU, UMeIouue MeCmo npu NOGbIUEHUU
memnepamypuvl meada, — ua xaxovwi 1 °C nodsema
memnepamypvt meaa ceviue 37 °C 6 meuenue 24-ua-
€08020 nepuoda zunepmepmuu caedyem 006agumb
2—-2,5 mn/xe 6 denv. Baszosvie nompebrocmu 60c-
NONHEHUS. MEKYUWUX NOMEPb KUOKOCU Y NAUUCH-
moe 6 eospacme 18—60 nem cocmasasiiom 35 M/ xe,
a y auy cmapwe 60 aem — 30 ma/xe ¢ dens [35].
Y nauuenmos ¢ CKK, ocobenno 6 cayuasx Hajo-
JKEHUSL eI0HO- UNU ULCOCTNOMbL MOZYM HAOII00AMbCS

a6aeHUs  GHEKAeMOUHOU Oezudpadauuu, 00YyC106-
JICHHbIE NOBGLIUEHHBIMU NOMEPIMU HAMPUSL U 600
C KUWeUnviM COOePHKUMBIM, YMO NPOABIACNCI 2U-
nosonemueti (61e0HOCMY, CYXOCMb U NOHUKEHHDIU
MYpaop KOKU, CYXOCMyb A3bIKA, MAXUKAPOUSL, MOW-
HOMA U peomad, apmepuaivbias unomensus, naode-
Hue memna ouypesa, anamus, 6blCOKU NOKAIAMENb
2eMamoKpuma, HuU3Kas nA0OMHOCMb MOUU, HOPMALb-
Has KOHUEHMPAUUs HAMPUS 6 CbiGOPOMKE KpPOBU
npu manom ezo codepixanuu ¢ moue). Ilompebaenue
nayuenmamu ¢ CKK o6viunoii 600vt moxem nogoi-
CUMb NOMEPU KUULEUNH020 COOEPIKUMOZ0 U HAMPUSL.
Knunuueckum cumnmomom pazeumus 2unoHampu-
eMUll S6ASAEMCs NOGLIULEHHAS OP2AHOJENMUYECKAS
nompebrHocmv 6 coau, umo mpebyem ONOIHUMENb-
HOZ0 ee Ha3HaueHUusl 6 cocmase nomped.siemolx 6.1100
USU IHMEPATILHOIX RUMAMEALHIX CMecell, 8 KOmOo-
PuIX codepxanie Hampus, Kax npasuio, He npecvl-
waem 35 mmonv/ . [as yeeauuwenus cooepiKanis
Hampust 0o 100 mmoav/ 1, 4¥mMo viuie MUHUMATLHOZO
kpumuuecxkozo yposus (90 mmoav), npu Komopom
npoucxooum ecacvlieanue Hampus, mpedyemcs 00-
basnenue k cmecu ne menee 6 z coau. Y nayuenmos
C BLICOKOU €HHOCMOMOU UMeemCs: HAubolee blCo-
Kas nompebHoCMy 6 Hampu, doCmuzaIOWAs unoz0a
200 mmonv/ denv. B amoil cés3u ¢ pezudpamayuon-
HOU Yeavio nodoOHbIM OONLHBIM Clledyem pPeKoMen-
dosamwv nepopaivroe nompebieHue XuMycnooobHvLX
2110K030-COIeBbIX  PACBOPOS, UMO 0COOEHHO daK-
myanvHo O0asi OONLHBIX C eIOHO- UAU UTEOCTOMOU.
Onmumanvnoim  s6A9€MCSL  NpUeM  pezuopamauii-
OHHLIX USOMOHUYECKUX 2]II0K030-CONEBBLY PACMEO-
pos, 6 1 aumpe xomopvix codepxumcs ne Mmenee
60 mmonw (3,5 2) nampus xaopuda. Iomepu xudxo-
CINU U INEKMPOSUNOE Uepe3 CMOMY UNU 8CAeOCEUe
duapeu mozym Ovims 06YCA06AeHbL U QUCTRULECKUMU
HAPYWenusMU, HANpuUMep npu ynompeoienuu Mo-
aounvx npodyxmos (aaxmosa), caxaposovr u (uau)
KUpog. Buvicokue nomepu Kuueunozo co0eprumozo
uepez cmomy Mmozym OGvimv 00YCA06.IeHbL UIOBIMOY-
HbLM POCMOM 6 OCMAGULENCS UACMU MOHKOU KUWKU
ycaoeHo-namozennot  muxpoghaopvl  (6ocxodswas
KoJOHU3AUUSL), 4mo mpebyem nposedenus dekonma-
munayuu, u (uau) accoyuuposannvim ¢ anmubuo-
muxamu xKaocmpuouarvuovin snmepumonm. Ilomepu
yepes cmomy Hapacmawom nocie npuema 6oabul0zo
xoauuecmea xuoxocmu (6onee 1—1,5 1) uiu nuwgu.
Credyem yuumoleamy, 4mo 6 KaxKO0M Jumpe Ki-
weunozo omdensemozo (ocobenno npu ewnocmome)
codepoumes = 100 mmors nampus. IIpu amom nome-
pU Kaaus OMHOCUMEILHO HebOIbuUe U COCMABISIOM
= 15 MMOL/ N, HO OHU MO2YM B03PACMAMb 6CAEO-
Cmeue 6MOPUUHO PA3BUBAIOULEZOCS HA (hOHE 2unona-
mpuemuu  euneparvoocmeponusma. lunoxaruemus
MOXKem makxe S6AAMvCs CAOCMEUEM 2UNoMde-
HUeMul, 4mo uaue Moxem HAOI0OAMbCS NPU HA-
aunuu  eronocmomul. Ilepoparvnyro pezudpamavuio
nayuenmos ¢ CKK ayuwe 6cezo npogodums 2110K0-
30-COJIe6bIMU PACNEOPAMU C BPEMEHHBIM UHMEPEd-
a0m 30—60 mun nocae npuema nuu UaU Mexdy ee
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nompeb.aenuem, umo cnocobcmeyem YMeHbUeHUIO
Quapeu. IIpu smomn cymoynviti duypes OOJNKeH CO-
cmasasmo ne menee 1 a. /st CHuxenus Kuweunou
ceKpeyul Yy NAauueHmos ¢ erHOCMOMOU cledyem
ozpanuuueams nepopaivioe nompebienue Kax uno-
monuuecxux (600a, uai, Koghe uru a1K0zoav), Max
u eunepmonuueckux nanumxos (ppyxmosvie coxu,
Koaa, Munepaivhvle 600vl). IIpu neobxodumocmu
OCYWECMBASeMCsL BHYMPUBEHHAS, KOPPEKUUSL UMEIO-
wezocst depuyuma KuUOKOCMU U SNEKMPOIUMOE NY-
mem egedenusi COANAHCUPOBANHBLY INEKMPOIUTIHBLY
u (uau) Hampuil codepKaujux uHPY3UOHHLIX KPU-
cmannoudnvix pacmeopos [1, 14, 16, 17, 28].

Pexomenmamnus 4. BasucHas tepanusi mManueHTOB
¢ CKK B 6mkaiiumii mocJeonepanqioHHblii epuo
nocJie KOPPEKIHH BOHO-3JIEKTPOJIUTHOTO rOMEOCTa-
3a JI0JDKHA BKJIIOYATh paHHee (nepBbie 24—48 yacoB)
Ha3HaYeHHe MHHHMAJbHOTO DHTEPAJBHOTO NUTAHHS
B COYETAaHHH C MapeHTEepPaJbHbIM BBeJeHHEM Ha 3—3-
€ CYTKH HEOOXOIUMBIX NHUTATEJbHbIX CyOCTPaTOB,
Ha3HAYEHHEM OJIOKATOPOB 3>KEJIYAOYHOH CeKpeluu
U npoBeaeHueM (IPU HAPYUIEHHH 1I€JIOCTHOCTH Gay-
THHHEBOMW 3aCJIOHKHM) UHTPAKHIIEYHOIl JeKOHTaMHHA-
mun. B HacTosimee BpeMsi MOKa3aHO, YTO TJIyTaMHH
SBJAETCS HEOOXOAUMBIM TNHUTATENbHBIM CyGCTpa-
TOM JIISI TOAJAEPKAHUS CTPYKTYPOil ILEJOCTHOCTH
u pyuxkuuu Toukoit kumku (IIbC) [36]. YT — 3,
yyp — C.

Kommenmapuu. Tonxas xuwxa sensemcs 2.1a8-
HOLM MEeCTNOM Nepeeapueanus U 6CAcvbi8AHUs NUMA-
MENLHBIX — GeULeCE.  DNUMEIUOUUMBL  CAUIUCTNOU
00010UKU KUUWEUHUKA OMHOCIMCS K KOPOMKOKUGY-
WUM KIeMKAM Op2anu3Md, Ux cOCmas NoJIHOCMbIO
obnoseasemcss 6 meuenue 3—7 Onetl. Exednesno
8 KuuleuHuxe ueno8exa cayujusaemcs: oxono 285 e
Kuweunozo snumenus. Adexeammuas pezenepamop-
Has mpoguxa CcAu3UCmor 06040UKU  KUWEUHUKA
He MOXem NOAHOCMLIO 00eCneutu8amvcs NUMameiv-
HOIMU  GeU,eCmeamu, NOCMYNAIoOWUMU U3  KpPOGU.
Ycmanoeneno, umo pezenepamophvili nomMeHyUAN
IHMEPOUUMOE CAUIUCTROU 000J0UKU TROHKOU KUUKU
npubausumensno na 50 %, a KOIOHOUUMOS MOJ-
cmou xuwku Ha 80 % 3asucum om HAIUUUSL & NPO-
ceeme Kuweynuka numamesvnovlx eeuecms [1, 28].
Humpaxuweunoe omcymcmeue numamesvivix cyo-
cmpamos npu 207100aHUU CONPOBOKIAEMC OMHOCU-
MeABHO OLICIMPLIM CHUKEHUEM PASMEPOS U (PYHKUUU
KUWeynou causucmot u ee ampoguu. Imu mop-
horozuueckue usmenenus mozym Ovimov 06paAMUMbL
8 YCA0BUSX IHMEPATbHOZO0, HO He NAPeHMeparbH020
numanus [36, 37]. /lais obecneuenus cmpyxmypHot
Ues0CmHoCmU U NOAUDYHKUUOHAILHOU  desimesb-
nocmu JKKT 6 6auxaiiuem nocaeonepayuoniom
nepuode OoavUOE 3HAUEHUE UMeem paHHee HA-
3Hauenue MUHUMANLHOZ0 IHMEPATILHOZ0 NUMAHUS,
KOMopoe Haueaeno npexde 6cezo Ha obecneuenue
BHYMPUNPOCEEMHOU MPOPUKU INUMETUOUUMOE CIU-
3ucmot 0602104KU, NOOJEPKKY UX Pe2eHePamoOpPHO-
20 NOMEHYUANA U COXPAHEHU b6apbepHoll PyHKUuU

xuweunuxa [1, 28, 36]. Pannee munumaivroe -
mepanvHoe numanue ne obecneuusdaem Heobxo0uMvle
cybcmpammvie NompeOHOCMU OPeaAHUIMA U NO CYMU
c60ell HANPABLEHO HA BHYMPUNPOCGETNHOE <NUMAHUE
Kuwkus. Ilpu Heeo3MOKHOCIU MUHUMATLHO NPU-
emMaemMoz0 cybcmpamnozo obecneuenus, cocmasisio-
wezo ne menee 50 % om nompebrocmu nayuenmd,
0COOEHHO Y JUY, ¢ UCXOOHO UMEIOWELCSL 2UNOMPOPU-
eti (UMT menee 19 xe/m* unu menee 21—22 e/ m’
Y AU, NOKUL0ZO 603pacma) Ha npomsikenuu 3 Onel
caedyem Ha3nauumy JONOJHUMENbHOE NAPEHMEPAlb-
HOe numanue 6 NOCMENeHHO G03PAcMAaIuem 0bseme
C Ueavlo OCMUKEHUs. HA NPOMSIKEHUU ONUNKAUUUX
3—4 cymox donxnozo (ne menee 80 % om nompet-
HocmuL) 3nepzemuueckozo u 6e1K06020 0becneuenus.
Y auy ¢ ucxoono umerowumcs sumpoghuneckum co-
cmosnuem (UMT 20—25 xz/m?) uiu npu naiuuuu
uzbvimounori MT (UMT 6oaee 25 ke/ M%), a makxe
npu oxupenuu (UMT Goree 30 e/ m>) napenme-
panvHoe numanue moxem Ovlinb HAZHAUEHO HA 5—7-e
cymxu [38, 39]. 3a nocrednue 25 nem 6 xaunuue-
CKOU Mmeduyune HaAKonieH 00Cmamouro 60abuol
ONbIM NPUMEHEHUS. YCAOBHO HE3AMEHUMOU AMUHO-
Kucaomol L-zaymamuna, obaadaroweti 0ocmamouno
WUPOKUM  CREKMPOM  (PAPMAKOJI0ZUYECKUX I peK-
mog. L-ziymamun, A6/1585Co GAXHEUWUM IHep2emu-
yeckum cyocmpamom Ot SNUMESUOUUMOE KUULEY-
HuKa, npedomepawaem CmMpeccopuyio  ampo@uio
CAUBUCOU  000J0UKU U  NOBLIUEHHYIO KUULEUHYIO
NPOHUUAECMOCIND, CHUNKAEM UACTNOMY U GHIPAKEH-
HOCMb 6AKMEPUAILHOU MPANCIOKAUUL, OKA3bIEAEM
MOWHOE AHMUOKCUOANMHOE U UUMONPOMEKMUBHOE
Oeticmeue. Hapady c amum on oxasviedaem evipa-
JKenHoltl - asomcbepezaowuii  apgexm, ycurueaem
Molueunvlli anaboIu3mM U nosviuldem axmueHOCMb
UMMYHOKOMNEMEHMHBIX  KAeMOK. YKazannvie 3gh-
exmol  L-zaymamuna no3eonsiom OmHecmu €20
K Kamezopuu (hapmaxoHympuenmos, 0oKa3vl8aIoUUX
npamoe eo3delicmeue Ha CMPYKMYPHO-PYHKUUO-
HAbHbIE U MEMAbOIUYecKue NPoUeccvl OpeaHu3Md.
Ocnognvimu <nompebumensmus 21ymamund, 0co-
OEHHO NPU KPUMUUECKOM COCOSIHUU OOJIbHBIY, 56151
10MCsL INUMESUOUUMDL CAUSUCTROU 000L0UKU MOHKOTU
xuwru (10—14 z/cym) [1, 8, 28, 40, 41]. B mua-
cmosiuee epems Ha IKCNEPUMEHMATLHBLX KUBOMHBLX
U Y uenogexka NOKA3AMO, UMO 2YMAMUH SGNIEeMCsl
HEOOX00UMBIM NUMAEALHBIM CYOCMPAMOM 0151 NOO-
depikanus, cmpyKkmypol yeJocmHocmu U GynKyuu
MONKOU KUWKU, OCOOEHHO NPU COCMOSHUSAX, K020a
npoucxodum nospexdenue ee CAUIUCTOU 000JI0UKU
u yxyowenue Oapvepnou GynKuuL, UMoO CONPOBO-
JKOaemcs mpancaokayuei 6axmepuil u ux moKCuHog
8 Kposomox. Inymamun cmumyaupyem pocm eopcu-
HOK, a maxxe o0pasosanue opzanoudos 6 KAemKax
Kpunm, ux npoaugepayuio u Juppepenyuposxy,
Y4MO MOXKEM YAYyuuwums 6CACbIBanue NUMAMesvHblX
sewecme [40, 41]. [dobasrenue eaymamuna oxa-
3vl6aem OLAZONPUSMHOE GAUSHUE HA MOPHOS02UI0
causucmou  060104KY  KuwleuHuxa 300posvlx 00-
6po6oILUEE U OONLHBIX € KEAYOOUHO-KUULECUHBIMU
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3a601e6aHUAMU U CNOCOOCMBYEM YIYUUEHUIO BCA-
coleanus numamenvholx eewecms [8, 15, 28, 40—
43]. B Opyeom 8-nedenvrom pandomusuposaniom
NAAUEOO-KOHMPOIUPYEMOM NEPEKPECHOM UCCe)0-
sanuu y 8 navuenmog ¢ CKK ne 6110 06napysxeno
BAUSHUSL 2YMAMUHA HA MOPPOI0ZUI0 KUUEUHUK,
CKOPOCMb MPAH3UMA NUUEE020 KOMKA, dAOCOPOUUIO
D-xcunosot unu wacmomy Juapeu [44]. Caedyem
ommemumn, 4mo sppexmor 006aAACHUSA 2AYMAMUHA
8 CXeMbl IHMEPANLHOZ0 NUMAHUS USYUEHbL MEHbIUE,
uem apghexmol ezo dobasaenus ¢ cxemv. napenme-
panvrozo numanus. Iockonvky L-zaymamun Hecma-
Ounen, 6 KAUHUYECKOU NPAKMUKe OH NPUMEHSEMCSL
6 eude dunenmudos eiuvun-zaymanuna (Snmepaiv-
noe npumenenue) u aranui-zaymamuna (napewme-
panvioe npumenenue).

Pexomenmamusi 5. Ilpu Haanuum ractpocrasa
Ha NPOTsKeHUU 48—72 YacoB mocjie BBINOJHEHHS
PE3€eKIHH TOHKOW KHIIKH BO3MOXKHO TpPHMEHEHHe
METOJMKH </IByX 30HOB», [Js 4Y€ro ¢ MOMOIINbIO
SH/IOCKOIIA YCTAHABJIUBAETCS HA30€IOHAJbHBIH 30H/
Ha 25—30 cm gucragbHee cssku Tpeiitia, yepes Ko-
TOPbIi MOTYT TPOBOAUTHCS MEPONPHUSITHSI IHTEPATb-
HOH Tepanuy, COCTaBHOH YacCThI0O KOTOPBIX SIBJSIETCSI
MHHHMMAJIbHOE JHTEPAJbHOE NHTaHue, obGecneynBa-
0llee PAHHIO BHYTPHIPOCBETHYIO TPOHUKY 3mm-
TEJMOIMTOB CJIU3HCTOI 000J04YKky Kumeynuka [28].
yaa — 3, YYP — C.

Kommenmapuu. Hapywenue momopno-3eaxya-
mopHotl pyHKyuu XKeayoka y nayuenmos nocie 00s-
EMHBLX ONEPAUULl HA Opzanax GPIOWHON NOJOCU —
Hepedxoe sieaeHue 6 pPAHHEeM NOCACONEPAUUOHHOM
nepuode. Paseusaiowutics zacmpocmads cyuecmee-
HO 0ZPaHUYUBACTN 603MOXHOCINU HA3HAYEHUS SHMe-
panvrozo numanus. Beedenue uwepes nasozacmpaiv-
HbLE 30HO 8 XKeAYOOK OOMICOE € OXAAKOIEHHOU 80001
(150—200 mn) axmusupyem ezo MPONYILCUSHYIO AK-
MUBHOCYL U cnocobcmeyem 6oee pannemy paspe-
wenuto seaenul eacmpocma3sa. lpu coxpansrouguxcs
SAGACHUSX NOCAeOHe20 Ha npomsixenuu 48—72 uacoe
NOKA3aHA 3IHOOCKONUYECKAsL YCMAHOBKA — 8MOPO2O
(nasoeronanvnozo) sonda oucmanvhee na 25—30 cm
ceszku Tpetmuya. Beedenue daxe ymepeHHOz0 KO-
uecmea 20k030-conevix pacmeopos (500 ma) u uso-
Kanopuweckux numamesvhvlx cyocmpamos (300 ma)
6 MOWYI0 KUWKY CROCOOCMBYem aKMueauuu npo-
NYALCUBHOU AKMMUBHOCIMU HE MOALKO KUUWEYHUKA,
HO U JKeayoka. Paumnsis snmepanvuas nodoepix-
xa (mepanus), nanpasiennas na npoGhuUIAKMUKY
U MUHUMUIAUUIO NOCACICMEUT  NOCMAZPeccuéHozo
so3deticmeus na JKKT, sersemcs docmynmuvim u om-
HOCUMENbHO ObICPbIM MEMOOOM €20 CMPYKIMYpPHO-
PynxuuonaroHol peaburumayui 6 OJuXaruem no-
caeonepayuonnom nepuode [1, 8, 28].

Pexomenmanusa 6. B pannuii mocJieonepamuon-
HbI mepuoj mocJe pesekuuy 60Jbleli YacTu Tome
kumkn (npokcumaJybHelii CKK) npu HasHaueHuu
30H/IOBOTO WJIH NEPOPaJbHOTO NMHUTAHUSI M3HAYAJIBHO

6osiee NPEANOYTUTEBHO NPHUMEHEHHE JIETKO YCBa-
HUBAEMbIX H30KaJOPUYECKHUX H3OHUTPOTr€HHBIX OJIH-
rOMepHbIX  (MOJIy3JIEMEHTHBIX, OJIMIOMEeNTHIHbIX)
9HTEPAJIbHBbIX IMUTATEJIbHBIX CMeceﬁ, KOTOpbIE CO-
JAep:KaT THAPOJH3OBAHHbIA CHIBOPOTOYHBINH G€JIOK,
He meHee d0 % Cpe/lHeleN0YeYHbIX TPUTJIULEePHI0B
(J1eTKO BCAchIBAIOTCS B YCJIOBHSIX HAPYLIEHHOTO ITH-
nieBapeHusi npu AeuiuTe KeaYHbIX KHCJIOT U JHUIA-
3bl) U MaJbTOAEKCTPHH Iay6oKoro ruaposmaa [45].
Yaa — 3, YYP — B.

Kommenmapuu. Ipu pesexuyuu Gorvwei uacmu
mowetl KUWKu, 6 Komopou, Kax u3eecmuo, oCyuecm-
easemcs Hauboaee AKMUSHBIL 2UOPOU3 U BCACHL-
sanue nooassOUez0 OOILUUNCIMEA HYMPUEHINOE,
Y 0annou Kamezopuu NAYUEHMOE MOXKEM PA3eUEaAms-
cst (ocobenno 6 nepevie mecsypl) Gvlcmpo npozpec-
cupyrowas nedocmamounocmv numanus. O Hawu-
UL BUIPAKEHHOU MATLOUZECMUU U MATLAOCOPOUUU
Y 3MUX 6OSLHLLX MOKHO CYOUMD NO AHAIUIAM KONPO-
epammol (kpeamo-, amuno- u cmeamopes) u Hapac-
marnwei pedyxuuu maccol meaa. C meuenuem epeme-
HU evinadarouue GyYHKUUYL mowel KUKy Havunaom
KOMNEHCUPOBAMBCS. AOANMAYUOHHOU CIPYKMYPHO-
DYHKUUOHANLHOU NePecMPOlKOU CAUSUCTNOU OCNAG-
wetics node3downou xuwku. /Jonoanumenvroe no-
mpebaenue onuzomephvix (nonysremenmmoix) I1C,
0COOEHHOCU XUMUUECKOZO COCMABA KOMOPbLX 00e-
cneuusalom HauboILUY10 UX 6UOOOCMYNHOCMb 8 YYC-
JIOBUSAX HAPYULEHHOZO NUWEBAPEHUS, CROCOOCMEYIOM
bo.1ee xopouemy nOOOePKanuIo HYMpUMUEHoOzZ0 CMa-
myca nodobnvix navuenmos. Caedyem yuumoleams,
4Mo HEeKOMOopbvle ONUZOMEPHBIE KUOKUE CMECU U3-3d
NAOXUX OPLAHOJENMUUECKUX CEOUCME 00JIKHbL 660~
dumuvcst yepe3 30H0 U HenpuzooHvl 0k NePOPAILHOZ0
nompebaenus. Haubonee npuemaemvimu O0as 3mot
Ueau no C60UM BKYCOBLIM CEOUCMBAM SIBASIOMCS NO-
powkoobpasnvie onuzomeproie I1C, komopvle mozym
000a6assmoucs 6 20mosvie 6100 UAU NOMPEONANDCSL
MemoooM nepopanvHozo cunumza 6 xudxom eude [1,
8, 28, 45].

Pexomenmamusi 7. Ilpu mucraabHom CKK wu3-
HAYaJbHO MOTYT HA3HAYAThCS MOJUMEpHBIE H30-
KaJIOpHYecKHe H3OHUTPOTEHHbIE H300CMOJISIpHbIE
SHTepaJbHble IHTATEJbHbIE CMECH, COJep Kallue
NPEeUMYIIECTBEHHO PaCTBOPHMbIE MHUIIEBbIe BOJIOKHA,
oGaamaomue npeéuornyeckuMm (6uduIO- U JAKTO-
reHnbiM), TPpopUYECKUM U COPOUPYIONIUM KETYHBIE
KHcJI0Thl AeiictBueM. Ilpu nioxoil mepeHOCHMOCTH
nocJaeHUX (KHIIeYHas JUCHElNCHsI) CleLyeT BpeMeH-
HO mepeiitu Ha BBeAenue oauromepubix IIC. YV 60.b-
Hbix ¢ ucxoauoil runorpodueii (MUMT < 16 kr/m?)
He3asucumo ot Bapuanta CKK usnavajibHO syume
ucnosb3oBath osuromepunie IIC [46, 47]. Y1 —
3, YYP — B.

Kommenmapuu. Iocae obwupnoi pesexuuu noo-
6300WHOU KUWKU USHAUATLHO 6 KAUHUUECKOU Kap-
mune CKK y nayuenmog npeobaadaiom 600H0-3./1€K-
mpoaumuvle paccmpoicmed, 4mo mpebyem eHympu-
6eHHOU ux Koppexyuu. Ilpu smom coxpansiomcs
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B03MOXKHOCIU 2UOPOAUIA U BCACHIBAHUS. HYMPUEH-
Mo 6 ocmdasuwleticss Mmowel Kuwke, 4mo npu npa-
BUNLHO NOOOOPAHHOM U OPZAHUZOBANHOM NUMANUU
6obHbIX  HEPeOKO N0360Asem usbexamo nomped-
HOCMU 6 OONOJHUMENLHOM NAPEHMEPAIbHOM NUMA-
Huu. Haznauenue 6 nepsoie OHU NOCIEONEPAUUOHHOZ0
nepuoda pannezo IHMeEPAILHOZ0 NUMAHUS 8 PEeKUME
Henpepvlenozo daumenviozo esedenust IIC ¢ nepepovi-
samu xKaxovie 4—6 uacos na 30 mumn cnocob6cmeyem
aKxmueauuy  GbPaAdOMKU  UHMECTNUHAILHBIX  20PMO-
HO8, pezysupyIouux 0esmeibHOCMb NUUEEAPUNETb-
HO-MPAHCROPMHO20 KOHBeUepd, d makx)e nodoepxke
Pe2eHepaAMOPHOl.  AKMUGHOCIU  CAUUCTNOU  000A0Y-
xu. Coéanrancuposannvie snmepaivivie I1C obrada-
tom Goavwel 6uodoCmynnocmvio u a6 copOUUOHHOU
CROCOOHOCIBIO 8 KUWEeUHUKe N0 CPAGHEHUIO C Mmpa-
Quyuonnoti Juemol u CROCOOCMBYIOM  YCKOPEHUIO
CMPYKMYPHO-PYHKUUOHAILHOU  adanmayuu 6 Oau-
Kaviwem nocaeonepayuonnom nepuode [1, 8, 28, 48].
Hpu smom caedyem yuumoleamn, 4mo y NAUUEHMOS
C BBICOKOU eIOHOCMOMOU, K020d UCXOOHO UMeemcsi
YCKOPEHHDIIL  TPAH3UM  JKEAYOOUHOZ0 COOEPKUMO-
20 U KUOKOCIMU NO MOHKOU KUWKe, AKMUBHOE NPU-
MEHEHUE KUOKUX, OCOOEHHO 2ZUNEPOCMONAPHBIX, IH-
mepanvnuoix IIC moxem 6vi3samv zunepcexpeuyuio
U nomepu KUUeuHozo 0moeiiemMozo U 31eKmpoiumos.
Hpu coxpanennoi moacmoi xuwke ama npob.iend,
Kax npaeusio, evipacena memnee 3navumenvro [1, 16,
49]. P50 uccaedosanuii, nposedennvix y nayueHmos
¢ CKK, wxomopvim 6vino noxaszano OII, eviseuiu
UOHMUUNHYI0 IDPEKMUBHOCIND ONUZOMEPHBIX U NOJU-
mepnvix IIC ¢ mouku 3penus abcopbuyuu numamens-
HbLX 6ewecmes, nomepu KuoKocmu u 3JeKmpoumos
[46, 47]. ¥ nauuenmos ¢ svicoxoti eronocmomoti (90—
150 cm ocmaswetics mowetl kKuwku) 6osee xopouds
abeopbuyus 6eaxa Habadaioch npu UCNOIb306aAHUL
0/1UZONENMUOHOU OUEMbL NO CPAGHEHUIO CO CMECIMU
¢ ueavnoim 6enxom. Hecmomps na 6onee 6vicoxyio
OCMOJIAPHOCTNL NEenMUOHOU duembl, hekanvHble No-
mepu He 603PACMALU U COCTMOSIHUE MOWE MACCHL
meaa u AEeKMPOJIUMOE8 OCMABAIUCH NOCTNOSHHIMU
[50]. IlonumepHnvie 3IHMepdIvHbIC NUMAMETLHBIE
cmecu (IIIC) sensomess menee O0pozOCMOAUUMU
U MeHee ZUNEPOCMOMUYECKUMU, YeM OJIUZOMEPHDLE,
U, KaxK npasuso, xopowo neperocsmcs. Ha modenu
CKK na Xueomuwvix, KOmMopwvle uMeau COXPAHEHHYIO
06000uny10 KUWKY, OLLIO NOKA3AHO, UMO NOIUMED-
Hole aumepanvrvie TIC mozym maxxe 3pghexmuero
CROCOOCMBOBAN KUULEUHOU AJaANMAauu.
Hccaedosanue, nposedennoe y 15 63pocavix
¢ CKK (3—130 mecsuyes nocae nocieounei onepa-
uuu, y 4 nayuenmos 6e3 06000uHOU KUWKU), NOKA-
3aJ10, YMO KAneavbHOe IHMEPAIbHOe 30H0080e NUMA-
Hue 6 meuenue 7 OHel 6 U30AUPOBAHHOM 8APUAHTNE
UAU 8 COUCTNAHUU C NEPOPAILHBIM KOPMACHUCM NOGHL-
wano abcopouuio MaKpoHYympuUeHmos 8 KutleuHuKe
10 CPABHEHUIO C UI0IUPOSAHHBIM NEPOPATLHBIM KOPM-
aenuen. Ioeviuenue snepzemuueckozo obecnevenus
npubausumenvno na 400 xxan/denv moxem Ovimo
docmuzHymo nymem NOCMENEHHOZO  YBEIUUCHUS

nepopanvrozo nompebaenus SIC do 1000 xxan
6 cymku [51].

Pexomenmanusa 8. Ilpu orcyrcrBuu suuedao-
NaTHH, TacTPOCTa3a M COXPAHEHHOH IJIOTaTeJbHOH
dyHxunn Ha 2—3 CyTKM MOCI€0NnepaHOHHOTO MepH-
0/la BO3MOXKEH MEPEX0/l HA APOOHOE MmepopaJbHOE
norpe6jieHHe JHTEPAJbHbIX MHUTATEJIbHBIX CMeceil
MeJKUMH TJIOTKaMu (CHIIMHT) ¢ mocJeayomuM (Ha
4—J5 cyTKH) Ha3HaYE€HHEM B MOCTENEHHO BO3PACTAIO-
meM o0beMe majsuiel JeyeOHON AUeTbl C 3JEeMEH-
TaMH CYXOSIZA€HUS U Pa3/IeJbHOrO MPHeMa KHAKOCTH.
11 moBblIeHHsT GHOJIOTHYECKOIl LIEHHOCTH Jeuel-
Horo panuona nutanus 6ouabubix ¢ CKK B rorosbie
6.J110/1a MOKHO [00aBJISATh MOPOIIKOOOPA3HbIE MOJIH-
MepHbIe WJIH OJHroMepHbIie (M0JydJeMeHTHbIEe) DHTe-
paJbHble muTateabHbie cmecu [34, 52]. Y1 — 3,
YYP — B.

Kommenmapuu. Jaxe ecau 6 ommowenuu nayu-
enma npozHO3UPYEMcst HEGOIMOKHOCTND NPUEMIEMO20
cybcmpamiozo obecneuenus uepes JKKT na npoms-
skenuu 5—7 Oneu (menee 50 % om nompebnocmu)
U 6 MOl C8A3U NAPEHMEPATLHOE NUMAHUE SABAem-
csl 00A3AMENbHLIMN MeMOOOM 6b100pd  HYMPUMUBHOU
noddepxKu, 6cezda caedyem PaccMampueams modyio
BO3MOKHOCIND  IHMEPATLHOZO — 66E0CHUs.  HYMPUECH-
moe. Cneyuanusuposannvle oauzomepnvie I1C darexo
He 6cez0d A6AIOMCEst eOuncmeenHvim eapuanmom 1.
B xauecmse cmapmosozo numanus y O016WUHCIEA
NAUUEHIN0E MOZYM NPUMEHIMbCS CINAHOAPIMHbIE U30-
Kanopuueckue usonumpozennvie uzoocmoaspuvie I11C,
codepikawue NpeuMyuecmeeHHo <Ovicmpole» GeaKu
(cviopomounvie unu pacmumesvivie), KOmMopvle om-
HOCUMENLHO  ObICMPO  IBAKYUPYIOMCS U3 KeAYyoKa
u zezxo eudpoausyiomesi. Ipu evibope cmandapmivix
cMecell 8aKHO MAKKe YUUmvledms COCNAS U COOePKa-
Hue xupos. Ilpednoumenue caedyem omdasamov I1C
C MEHBUUM COOEPKAHUEM KUPA UNU CMECIM, 8 KOMO-
poix onpedenennas uacmo ezo (15—50 %) npedcmas-
Jlena cpedHeuenoue bl mpuziuuepuoamni, 0as 6vl-
CMpozo YceoeHUs. KOMOPLIX He MPedyIomes Keaunvle
Kucaomol u namkpeamuueckas aunasa. Ioxasanuen
K nasuauenuio oauzomepoix 11C mozym 6vimy naoxas
NepenocUMOCNG  USOKANOPUUCCKUX NOJUMEPHBIX CMe-
ceu uaU HAIuMUe Y NAYUEHMO8 UCXOOHO BbIPAKEHHOU
eunompopuu (UMT menee 16 xz/m?), xomopas ua-
CMO CONpoBoKIaemcs ABIACHUAMU hepMenmonamuu.
Sumepaivioe numanue okasvieaem mpoghuueckoe 603-
delicmeue HA KuweuHux u npedomspawaem ampogpuio
CAUSUCTMOU 0DO0SOUKU, UZPACT BAXKHYIO POTb 6 COXPA-
HEHUU KUWEUHOU UMMYHHOU CUCTeMbL, A MAKKe 6 npe-
domepawernuu 80cx00suet MUKPOOHOU KOJIOHUSAUUU
NPOKCUMAILHBIY OMOENI068 TOHKOU KUWKU U MUHUMU-
3ayuu pucka 6axmepuarvnot mpanciokayuu. Ipu no-
cmenennom nepesode 6oavnvix ¢ CKK na mexanuuecku
U XUMUMECKU wadsuyto ouemy OAs nosviuenus Ouo-
JI02UYECKOU UEHHOCMU NOMPEeONSeM020 PAUUOHA NO-
Kasano donoanumenvroe nasnavenue IIIC memodon
cunumea uu nymem 000aé1eHUs UX 8 GUOE NOPOUKA
6 zomoswvie 61100a [17, 28, 34, 52].
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Pexomenpamuss 9. Ilpu ompeaenenun morpes-
HOCTH B 9HEPreTUYECKOM M O€JKOBOM o0ecrneyeHnu
B PaHHEM MOCTPE3eKUHOHHOM MEPHOAE Y OOJbIIMH-
crea nanueHtoB ¢ CKK Bo3MoskeH aMmupuyeckuit
moaAxo/: sHeprusa — 25—30 KkaJu / kr, 6eq0oKk — 1,2—
1,5 r/kr/cytkn. Henpsimasi KaJopuMeTpusi mo3Bo-
asier GoJiee TOYHO ONpPEAEJHUTh MOTPEOHOCTH G0JIb-
HBIX B DHEPreTHYECKOM 00€eCeyeHu , a onpeaeieHue
CYTOYHOIi moTepH a3oTa — HauGoJiee TOYHO OLEHHUTHh
norpe6uoctsp nanuentos ¢ CKK u KH B Geaxe [14,
3]. YAIA — 2, YYP — B.

Kommenmapuu. Bausnue nedocmamounocmu nu-
manust 6OLHHIX HA YACTNOMY NOCEONEPAUUOHHBIY OC-
JOKHEHUL U CMEPMHOCTD XOPOULO OOKYMEHMUPOBAHO
KAK 6 pempoCcneKmueHulx, Max u 6 NPOCNeKMmuGHbLX
uccaedoeanusx. /lea cucmemmvix anaiu3d nNoKa3dai,
4Mmo 05t 20CNUMATUIUPOBAHHBIY NAUUEHINOE 8 UETOM
U 0151 mex, KMo no0GepzaAemcst XupYpeuteckomy eme-
wamenvcmgy BOH sa6aaemcs ne3asucumvim paxmo-
POM PUCKA BO3HUKHOBEHUS OCJOXHEHUU, d MaAKKe
HANPAMYIO C8A3AHA € NPOOOJLKUMELHOCMbIO Npe-
bvisanus 6 O0IbHUUE, 3AMPAMAMU HA UX JeYeHue
u yeeauuenuem cmepmuocmu [34, 51, 54]. Cpeouss
nOMpeOHOCMY 6 nepzuu U OeaKe y CmadUILHOZ0 Xu-
pypeuieckozo 60abHOZ0 Yaue 6cezo cocmasasiem 25—
30 xkxan/xe u 1,2—1,5 ¢/xe ¢ cymxu. Ha xaxovii
Zpamm azoma 00JXKHO npuxodumscs ne menee 90—100
HEOeNKOBHIX KKAL. ODHepeemuueckoe COOMHOUEHUE
2moK03a/ Kup He 00akHO Goims menvwe 60,40 (ayy-
we 70/30), a aunudvt 0osxkHbl 6600umbcs He Oosee
1 2/xe 6 cymxu. [Ipu napenmepasvHom numanuu ce-
dyem cmpozo cooodams (ne npesviwams) npeonu-
CAHHYIO CKOPOCMb 66€0eHUS NUMAMENLHBIX CYOCMPa-
mos (AK ne 6Gonee 0,1 2/xe/uac, xupvl ne 6Goiee
0,15 2/x2/uac u zmoxosa ne 6oxee 0,5 z/xz/uac).
Y nayuenmos ¢ u3bvimounoi maccot meaa u oxupe-
Huem pacuem nompebHocmu 6 cybcmpammom obecne-
denuy caedyem OCYwecmeasmo HA PeKOMEeHOYeMyio
(udeanvryio) maccy mena, a npu HAIUYUU GLIPAKEH-
not eunompogpuu (UMT < 16 x2/m’) — na axmu-
yeckyro MT + 20—30 %. Henpamas xaropumempus
(memabonruueckuil  monumopunz) noseonsiem 6oJee
mouro onpedenums nompeOHOCMU OONLHLIX 6 IHED-
zemuueckom obecneuenuu, a onpedeaenue CYmouHou
nomepu asoma — Hauboee MoOUHO OUEHUNb NOMPes-
Hocms navuenmos ¢ 6eaxe [14, 28].

Pexomenmamusi 10. Ilpu nHapyumieHun aHaToMu-
YeCKOH 1€JIOCTHOCTH GayrHHHeBOH 3acJOHKH (Iuc-
tagbpubiii CKK, HajokeHue eioHO- WM HJIEOTOJICTO-
KHUIIEYHOTO aHACTOMO3a), a TaK)Ke NPH U3HAYAJIbHO
miaoxoii nepenocumoctn oJmromepusix IIC B BHze
YCHJIEHHSI SIBJIEHHI KHUIIEYHOU AMCHENCHU TOKA3aHO
Ha3HAUYeHHe Ha J3—7 [JHeil MHTPAKUIIEYHOH AeKOHTa-
muHanuu [33, 56]. Y/ — 2, YYP — B.

Kommenmapuu. Ocnosnoil  ynxuueti uneoue-
KAIbHO20 KAANAHA SA6A1emCsi NOPUUOHHBIUL Npo-
NYCK KUWEUH020 XUMYCA U3 NO0G300UWHOU KUWKU
6 clenylo Kuwky, He O0ONYyckas 00pamHozo nond-
Odanus co0epKuUM0Oz0 MOJCMOU KUWKU 6 MOHKYIO.

Hpu nanoxenuu mouKomoJICMOKUWEUHOZO AHACTRO-
Mo3a, munys ykasannowi kaanan (6ayezunuesyio 3a-
CNIOHKY ), €030aromcs pedaivHoie YCa068us 015 60CX0-
Osuwen (pepiokcnoi) Konmamunayuu pexarvnol,
8 MOM HuUCAe YCAOBHO NAMOZEHHOU MUKPODIOPOU
NPOKCUMANLHOLX 0MOes106 MOoHKOU Kuwku (cunopom
u3boimounozo Oaxmepuaiviozo pocma — CHBP).
Bbaxmepuaronoii nya  moscmoxuweynou  ¢.aopo,
cMenuswul ceoe mecmoobumanue, Gul3vleaem Mno-
epexoeHue CAUUCOU 000J04KU MOHKOU KUWKU,
socnaiumenviole A61eHUs, Hapyuenue ee 6apbeprol
Pynryuu, a maxxe 0esmMesbHOCINU RUWEBAPUMEb-
HBLX (hepMenmos u npexdespemertol 0eKoHsI02auull
JKENUHDIX KUCAOM, UMO CONPOGOKIACCS YCUNCHU-
eM Npoueccos cexpeuull, passumuem Uil YcuieHuem
SAGNEHUL MATLOUZECMUU, MAILAOCOPOUUU U Kuue-
nou Oducnencuu (memeopusm, ypuawue @ xueome,
aboomunanronas 60av, odaHucmas ouapes, cme-
amopes, xkpeamopes, amuaopes). Caedcmeuem He-
pedxo umerouezocs npu CUBP napywenus 6apvep-
HOU (pynKyuu cAU3UCOU 000J10UKU MOHKOU KUK
U MPAHCAOKAUUU YCJIOBHO NATNOZEHHOU MUKPOGDIOPBL
6 CUCMEeMHDIL KPOBOMOK MOKEMm UMemb MEcmo pas-
sumue Kamemep-accoyuuposannol ungexyuu [57—
62]. Pacnpocmpanennocms u36bimourozo Oaxme-
PUATILHOZO POCTIA 6 MOHKOU KUWKE NPU PA3TUUHBIX
sabonesanusx KKT u npu nocaedcmeusx xupypeu-
4eCcK020 8MEULamesbCmed Ha OPeanax NUWEEAPeHUs
cocmaeasem 40—99 % [63, 64]. Haubonee uacmoii
NPUYUHOU YCUNCHUS ABJIeHUU KUWEYHOU OUChencuu
y boavnoix ¢ CKK npu npumenenuu oauzoMepHvix
HC sersemcss CUBP. Beakogvie nenmudvi 01uzo-
MEPHBIX CMecell CAYKam XOpoweu NuUmamensvHou
cpedoti 0ast pocma u OypHOzO PA3GUMUSL YCIOEHO
namozeHHou MUKpopiopsl, HAXO00AWENCS 6 NPOK-
CUMANBHLIX OMOCNAX MOHKOU KUWKU, UINO CONPOBO-
Koaemcesi zunepnpodyxKuyuel. MUKpoOOHbIX MOKCUHOS,
noGvlUleHUEeM KUWEUHOU NPOHUYAEMOCTIU, UHMPAKU-
Weunou cekpeuyuu, ee MOMOPUKU U ycuienuem oud-
peu. «3oaomoim cmandapmoms duaznocmuxu CHBP
CUUMAEmecs UHMECMUNOCKONUS ¢ acnupayuel cooep-
JKUMO20 MOHKOU KUWKU U NOCEBOM ACNUPATNA HA NU-
mameavnyio cpedy [59, 62, 64, 65]. B 5 pandomu-
3uposannvix uccaedosanusix npu aewenuu CHBP
noxaszama 3ghpexmusnocms nposedenus anmubax-
mMepuarvHol  UHMPAKUWEUHOU — 0eKOHMAMUHAYUU.
Haubonee uwacmo npumensiemvimu 01 MO ueau
npenapamam. A6AsIOMCs. MempoHudaszon, pupaxcu-
MuH, nugypoxcazud u pmopxunosonvt [55, 56].

Pexomenmauus 11. Ilpu coxpaHeHUU rJjoTaTeJib-
HOH (PYHKIMH, JOJKHOTO YPOBHSI CO3HAHHS, CTabH-
yu3anuu MortopHoit ¢yukuun JKKT, Hammumu cry-
jJa u xopoieii nepeHocumoctu IIC pacmupsiercs
0o6beM nepopasbHOro apo6HOoro (3—6 pas/aenp)
norpe6aeHns MAAANIETo Je4eGHOro pamuoHa IH-
TaHUSl C 3JEMEHTaMH CyXOsiieHus u [J00aBjeHueM
B TOTOBbIE O.1I0/a MOPOIKOOOGPA3HBIX MOJUMEPHbIX
HJIM OJIMTOMEPHBIX HTEPAJbHBIX IMHUTATEJbHBIX CMe-
ceii [34]. Y/ — 3, YYP — B.
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Kommenmapuu. Hcexmouenue mozym cocmas-
JASMb CAYUAU, NPU KOMOPHIX UMEIOMCS NPOKCUMATL-
nole ceuugu ¢ evicokou npodykyueu (500 ma/cym
u 6osee) Kuwmeunozo co0epKumozo, Koz0d 8pPemen-
HOoe nepopaivHoe 20400anue, €030a8ds OYHKYUO-
HALHBIL NOKOU 001ACMU CeUULd, CNOCOOCMEyem €20
3aXKUBIEHUI0. DHMEPATLHOE NUMANUe 8 N0G0OHOU
CUMYAUUU BO3MOXKHO MOILKO NPU YCMAHOBKE HA-
30UHMECMUNHANILHOZ0 30H0A Oucmanvhee 00adCmu
ceuwia [34, 52].

Pexomenmamusa 12. Ilpu cunapome KoOpoTKOii
U 0COOEHHO CBEPXKOPOTKOI TOHKOIl KMIIKH PEKOMEH-
AyeTcs pasjiejbHoe MOTPedaeHHe HINHU U 5KUAKOCTH.
He caexyer ynorpe6asith kuakocts 3a 30 MHHYT
10 u B Teuenne 30—45 MUHYT mocjie MpUeMa THIIH.
ITammentam ¢ ymMepeHHO# AerujpaTranueil WM HU3-
KMM HaTpPHeM CBIBODOTKH KPOBH L€JECO00pasHo
JUIS TIepOPaJIbHOIl pernjpataiud H KOMIIEHCAIIUU
KHUIIEYHbIX MOTEPHb HMCIOJb30BaTh THIO- WJIH H300C-
MOJISIPHBIN TJIIOK030-COJIEBOI PACTBOP WJIH COJIEBBIE
no6asku [62, 66]. Y/ — 3, VYP — B.

Kommenmapuu. Ilpuem :xudxkocmu, ¢ 00Hou cmo-
POHDL, CROCOOCMEYEM YCKOPEHUIO I8AKYAUUL NOMPe-
OAAEeMOU NUWU U3 KEAYOKA U YCKOPEHUIO MPAHIUMA
KUWEUH020 XUMYycd, d ¢ 0pyzoll — 6bl3bledem CHU-
JKenue KOHUeHmMpayuu uHmpaKuuleunvlx nuwesapu-
MENLHLIX (hepMENNOo8, OCYU,LCMBASIIOUUX SHYMPU-
NOJOCMHOU U UACMUYHO NPUCTNEHOUHBLU 2U0POSU3
nuwesvlx geuecms. Imo NPusoOUm K HAPYUEeHUIO
CYOCMPamuo-ghepmenmamuenbly  83auMoOmHouLe-
HUI, HENOIHOMY 2UOPOIU3Y NUULEBLLY GEULECME, NO-
BLIUEHUIO UHMPAKUUEUHOZO OCMOMUYECKO20 0d8Jie-
HUS U 6 UMOoze K YCY2YOACHUIO AGACHUL KUUEUHOU
ducnencuu. Cobaodenue ozpanuuumesvrou ouemaol
C ANEMEHMAMU OMHOCUMNETLHOZO CYXOSO0CHUS U Npe-
umywecmseenno zudpamayueu nayuenmos ¢ CKK
6  MEeKNUWEBAPUMELHBIL Nepuod cnocobcmeyem
CHUXEHUIO BLIPAXKEHHOCINU KUueuHou Jucnencuu
[8, 28]. Koppexuyuio evicoxozo cbpoca u3 moHKou
Kuwku (ureocmoma unu 6vICOKULL Ceu,) Ayuue Ha-
YUHAMD € 0ZPAHUYENUs 00Wez0 KOJIUUeCMEd Nepo-
PATLHO NOMPEOAIEMOU 2UNOTMOHUYECKOU KUOKOCTU
(600a, uai, xoge), a maxxe zunepmoHUUECKUX
skudxocmeu (ppyxmosvie coxu, Koxa-xoaa u 60Jb-
WUHCINBO KOMMEPUECKUX CUNUHZOBVLY IHMEPANLHBIX
duem ¢ ocmoaspnocmoio eviwe 400 mocmonv,/ 1)
00 500 ma 6 denwv. [ 60cnoanenus 0CMaivHOU No-
mpebHoCU 8 KUOKOCIU NAUUEHMY PEKOMEeHOYemCs]
nUMs 2110K030-COAEEbIE PACNEOPHL € COOEPHKAHUEM
nampus 90 mmoav/ 1 u 6oxaee [67].

Muozum nayuenmam 6 OOMAUWHUX YCAOBUSLX CO
SHAUUMBIMU  NOMEPSMU  KUUWEUHOZ0 COOEPIKUMOZO
no cmome (1—1,5 aumpa) moxem nomouv couema-
HUe 0zpanuyenus nepopasbHoz0 Npuemd KuoKocmu
(menee 1 aumpa 6 denv) u dobasienus coau 6 c6ou
pavuon. Ilayuenmor ¢ nomepsamu meunee 1200 ma
6 denv 06b14HO MOZYmMm noddepkucamv GANAHC HA-
mpusi, 006a6as15 QONOIHUMETLHOE KOJIUUECNEO COMU
(5—6 2 6 denv) 60 6peMs NPUEMA NUUWU UL B0 PEMSL

ee npuzomogaenus. Kozda nomepu naxodsmecs
6 OJuanasone 1200—2000 ma, a unozoa u 6Goavue,
nayuenm Mmoxem noddepxueamv OAIAHC HAMPUS,
NPUHUMAS 2/I0KO3HO-COJLEBOU PACMEOP UNU COLEEbLE
dobasxu [68].

Pexomenmanus 13. Caeayer orpaHuYuTh WJIH UC-
KJIOYHTh U3 pamnuoHa mutanusi mamueHtToB ¢ CKK
u KH HepacTBOpHMbIE NHIE€Bble BOJIOKHA (COEBbIii
HoJIMcaxapu/l, YCTOWYUBBIA KpaxMaJ, MHKPOLEJLIIO-
ao3a, jurauH). Ilpu coxpaHeHHOH TOJICTON KHIIKe
U 0coGeHHo GayrMHHEBOl 3aCJOHKE MOTYT MpHUMe-
HATbBCA PACTBOPHUMbBIE IMHUIIEBHIE BOJIOKHA (I/IHyJI]/IH,
NEKTUH, OJHMrOCaxXapubl, KaMeJHu) C yYeTOM HX Iie-
PEHOCHMOCTH, KOTOpble 00J1aJal0T NPeOGHOTHYECKHUM
u tpodpuueckum apdpexramu. Y/ — 3, YYP — C.

Kommenmapuu. Bausnue nuwesvlx  8010KOH
Ha duapero 3dasucum om moz0, KAKAsL YaAcmb KUmey-
HUKa coxpanena y nayuenma. Ecau moacmas xuwka
He 6bL1a pezeuuposana U GOILUUHCMEO Y2]1e60008
Mosxem Ovims nepesapeno u adcopouposano 6 mom-
KOl KuwKe, mo 006asienue PACMEOPUMBLY NUULECEDLY
B0JI0KOH CROCOOHO NOGLICUMD AOCOPOUUIO KUOKOCTU
u ymenvwums o6sem cmyaa. boaee mozo, pacmeopu-
Mble nuwesvle 80JI0KHA 0KA3biealom 6uguio- u iax-
mozeHHblll 3hhexm, max Kax A6JASHOMCS OCHOGHbIM
numamenvHoin cyocmpamom 0as IMux Oaxmepuil.
B pesyavmame muxpo61ozo 2udpoiu3a unouzenHol
MUKPOOUOMOU PACTNBOPUMBIY NUUEEHIX 80JIOKOH 00-
DA3YIOMCS KOPOMKOUECNOUCUHBIE KUDHbIE KUCAOMbL
(6ymupam, ayemam, nponuonam), Komopvie OKa-
3viearom mpoguueckoe 6osdelicmeue npexde 6ce-
20 HA INUMETUATbHLIE KIEMKU MOJCMOU KUWKU,
YMO  Yayumdem NPOUECCHl BCACLIBAHUS KUOKOCTU
u anekmpoaumos. Oduaro ecau y nayuenmos ¢ CKK
u KH wnabmodaemcs amunopes, CGUOemeIbCmey-
ouas 0 He NOAHOM 2u0poSU3e U BCACHIBAHUU Y2iie-
60006, MO PACMEOPUMbLE NUUWEEBIE BOJIOKHA MOZYM
ycuaumo s6aenus Kuweunot ducnencuu [28, 50, 69].

Pexomenpauus 14. He caeayer mo6aBisith mpo-
6uoruku B IIC ¢ 1enbI0 YCKOPUTH MPOLECC afanTa-
MM TOHKOi Kumku. JPGEKTHBHBIM METOOM KOH-
TPOJisl 33 KUUIEYHOH MHKPOOHOTON UM MPOPUIAKTUKH
CHUH/IpOMA H30bITOYHOTO POCTa B TOHKOH KHIIKeE,
a Takske TPO(UYECKOTO BO3/AEICTBHS HA CIUBHCTYIO
o6o0s0uky y mamuentos ¢ CKK u KH moryr Gbith
metaGuotuku [70, 71]. Y/ — 3, YYP — B.

Kommenmapuu. Oonum u3 uacmoix 0CA0KHEHUU
CKK npu o6wupnou (6oxee 50 % ) pesexyuu monxou
KUWKYU C HATOKEHUEeM TMOHKOMOACMOKUIEYUHOZ0 AHA-
CMOMO3a, OCOBEHHO NPU COUEMANHUU C NPAGOCMOPOH-
neu zemuxosdxmomuets, seasemcs CHUBP 6 mouxou
KuwKe, npueodauul K ycyzybienuio yHKuuoHa b
HOIX  HAPYWeHUU — NUWesapumensvsHo-mpancnopm-
HO020 KOHGelepd U SGACHUL KUUEeUHOU OUCNEencull.
OCHOBHBIM  MEXANUIMOM  NOGLIUEHHOU MUKPOOHOU
KOHMAMUHAUUUU NPOKCUMATLHBIX 0MOeN08 TOHKOU
KUWKY Npu OMcymemeuu 6ay2unuesol 3acjionKu a6-
JASLEMCSE PehIIIOKC MOJCMOKUWEUHOZ0 COOEPKUMOZO
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6 MOHKYIO0 KUWKY, 4MO, KAK NPAGUJIO, CONPOBOKIA-
eMCsL MECIHBIM B0CNAJIEHUEM U NOBLIUEHHOU KUeU-
nou nponuyaemocmuvio (IIKII), 6 ocnose xomopoii
ACHKUM HAPYUEHHAS OADLEPHAS PYHKUUSL CAUUCTNOU
obonouxu monxot xuwxu. ITKIT conpogoxdaemcs
INU300AMU MPAHZUMOPHOU MPAHCAOKAUUU YCIOBHO
namozenHot MUKPOQDIOpbL U ee MOKCUHO8 U3 KUUL-
KU 68 CUCIEMHBIL KPOBOMOK, 4MO MOKem npueooums
K PA3AUMHbIM UHPEKUUOHNBIM OCTOKHEHUSIM, NIIOMND
do cencuca [72]. ITpu kynuposanuu sieaenuti Kuule-
nou ducnencuu y 6oavnvix ¢ CKK eaxnoe snauenue,
Hapa0y ¢ Ouemuueckum numanuem, anmuMuKpoOHou
Oexonmamunauuetl u snmepocopouuet, umeem 6oc-
cmanogaenue U NOOOePKKA KUWEUHOZO MUKDPOOUO-
UeHo3a ¢ NpuMeHenuem npe-, Memd- u nPooUOMUKOG
[60, 62, 65, 73, 74]. Hcnoavzosanue npobuomuxoe
6 peaburumauuonnvix yeasx npu CKK ne ouenu-
6an0cy. B Heckonvkux nybauxauusx no omoennp-
HOLM CYUAAM ONUCAHO UCNOTBI0BAHUE NPOOUOTNUKOG
npu CKK 0as aewenuss D-raxmam auudosa [75].
Odnaxo y e3pocavix u demell GvLAU ONUCAHBL CYUAU
npobuomuueckol 6axmepuemuu, 00YCI06IEHHBIE UX
mpancaokayuel 6 CUCMeMHbI KPOBOMOK HA (hoHe
nosvlulenHolt Kuuweunou nponuuaemocmu [70, 71].
B cucmemamuueckom 00630pe uccaedoganuil, Hanpu-
Mep Y neduampuiecKux NAyUeHMos, demopvl NPUULIL
K 661600y, 4o Hem JOCMAMOUHBIY OAHHBIX O GAUS-
nuu npoduomuxos y demei ¢ CKK u umo 6ezonac-
HOCMb U AGhpexmusnocms npumenenus nPooUOMUK08
6 IMOU KO20pMe GbICOK020 PUCKA D0JLKHA Oblmb Ole-
HeHa 6 nocaedyowuUx KpynuovLy uccaedosanusx [76].

B amou cesasu 6 epynnax noeviuiennozo pucka
paA3sUMUS MPAHCAOKAYUOHHO 00YCI08IEHHOU NPO-
OUOMUYECKO  UHpeKYUU CMATU  WUPOKO NpuMe-
HAMbCsL  Memabuomuky, npedcmagasiouue cooou
CMPYKMYPHbIE KOMNOHEHMBL NPOOUOTNUYECKUX MU-
KPOOP2AHU3MO8 U/ UMW UX MeMAOOAUMOS, KOMOpble
CROCOOHBL ONMUMUSUPOBAMb ChEUUDUUHbIE Dezys-
mopuvle U MemaboIUNeCKUe UHMPAKUWEUHble NPO-
ueccol, HaAnpagaeHuvie HA NOODEePXKKY Oapvepnou
GyHKYUU KUWKY U coXpanenue unouzeHHoU MUKpPO-
OUOMbBL OP2AHUIMA XO3AUNHA, OKAZLIBATOULET AHMAZO-
nucmuueckoe devicmeue ¢ omuouenuu YIIdD [77].
Parndomusuposanuvie ucciedosanus no oueHke ¢h-
(hexmusnocmu npumenenus Memadbuomukos y 60.1-
wowy ¢ CKK u KH noxa He nposoduiuchs.

Pexomenmamusi 15. IlamueHTbl ¢ CcOXpaHEHHOMH
TOJICTOH KHMIIKOI AOJIKHBI NOJIYyYaTb JUETY C NOHH-
SKEHHbIM CO/Iep>KaHHEM KHPOB, COJAEpP KAlUX JJIUH-
HOIlETIOYeYHbIe TPUTJIMIIEPU/IbI, U OTPAHHYHBATH I10O-
Tpe6enne MoHO- W aucaxapuzaos [78]. VI — 3,
YYP — B.

Kommenmapuu. /Jluema ¢ Huskum codepsanuem
Kupog 6osee npednoumumenvind OAs NAUUEHINOE
¢ CKK u KH, max xax 0aunHOuenoyeuHole mpuziuye-
pudvt (JIIT ), nodsepeasico 2udpoausy nankpeamuie-
CKOU UNA30U NPU 06A3AMETLHOM YUACUL KETUHDLY
KUCJIOM, BCACHIBAIOMCS NPEUMYUECNEEHHO 6 MOWel
KUutuKe u nPOKCUMANILHOU YdACMU NOOB300UHOU KUWKIL.

Y nayuenmos ¢ moHKOMOICMOKUWEUHDIMU AHACTNO-
mozamu neabeopbuposannvie /LT, nonadas ¢ mo-
CMYI0 KUWKY, COKPAWAIOm epems mpansuma Kuule-
HOZ20 XUMYCA, CHUXAIOM GCACHIGAHUE G00bL U HAMPUS,
umo moxem ycyeyoasmo duapero. Kpome mozo, JIIT
MOKCUuHbL 018 CAXAPOIUMUUECKOU KUWEUHOU MU-
Kpoghiopul, nodasasiiom ee pocm, umo 3amedisem
npoyeccol pepmenmayuu yene600os. OHu cEs13vi6a-
10MCS ¢ KATvyuem U MazHueMm, Yeeiudusas nomepu
Cmyad, u nosvluam abcopouuIo oKcalamos, npeo-
pacnonazaowux K o6pas’oeanuio Kammeu 6 nouKax
[78]. B amou ceszu nompeb.ienue Kupoé Ha 0CHOBe
ONUHHOUENOYUCUHBIX MPUZAUUEPUIOS PeKoMeHDYem s,
ozpanuuusams 0o 20—25 % om obwetl snepzemuue-
cKotl nompebnocmu. /luema ¢ nu3kum cooepianuem
JKUPOG MOXKEM YBeaUdUMY YCEOCHUE KAAbYUSL, Mde-
HUSL U YUHKA, HO nogviuaem dehuyum He3ameHUuMblx
skupnolx xucaom. Ilockoavky nodobuoie Kupvl s6-
ASI0MCSL HAUboIee IHePLOeMKUM MAKPOHYMPUCHINOM
(1 2 9,3 KKa), GOHUKAIOUWUL IHEP2EMUUECKULL
depuyum cymounozo pauuona NUMAHUsS MOKHO KOM-
nencuposamo 3a cuem yzz1e60006 (00 60 % om obweti
anepeemuuecxot nompebnocmu). Ipu smom ciedy-
em yuumoleamo, 4mo npumenerue y nodoOHvIx 601b-
HOLX MPOCMbIX MOHO- uau ducaxapudos (caxaposa)
AYUUWe 02PAHUIUBAND, M. K. OHU, NOBLIULAS OCMOLID-
HOCMb KUWEUH020 XUMYCA, C OOHOU CIMOPOHBL, MOZYM
YCUNUBAMD UHMPAKUWEUHYIO CeKpeyuio u duapeio,
a c Opyeoil, A61s5CH J1e2K000CMYNHLIM CYOCMPAmom
0151 KUWeUnou Muxpoghaopul, 6vl3vi6amv paseumue
D-naxmam ayudoza u negporumuasa. Taxumn nayu-
enman Heobxoduma ouemad, co0epKaAuas Yzae800bl
¢ HU3KUM 2auKemudeckum undexcom (noaucaxapudot)
U HU3KUM codeprkanuem oxcaramos [6]. Ipu neobxo-
oumocmu 6 payuor numanus NOOOOHLIX NAUUEHINOE
Moxxem Ovimb dob6asien pacmeopumvii U JiezKkonepe-
sapueaemvili 2UOPOAUIOEAHNBIL KPAXMAL 6 eude
Mmanvmodexcmpunogozo modyas [1].  Koauuecmeo
nompebasemon amepzuu y 6oavnvix ¢ CKK moxem
ObIMb NOBLIULEHO U NYMEM BKIIOUCHUS. 8 UX PAYUOH
JKUPOB HA OCHOBE CPEOHEUENOUCUHDLY MPULAUUEPUIOE
(CIT) 6 xonuuecmse 0,3—0,5 2/xz 6 Oenv, KOMO-
pule daxe npu HAPYWEHHOM XKeaueomoeseHuu u de-
Putume 1UNA3LL OMHOCUMESLHO NE2ZKO BCACHLIEAIOMCSL
U noCmMynaiom 6 6oPOMHYI0 Geny, OLICMPO GKAIOUA-
sco 6 anepeemuueckuti oomen (1 2 CIT — 8 kxan).
Odnuaxo caedyem nomnums, umo CI[T ne codepxam
noJIUHeHAChIUeHHbIe  XKuphble Kucaomol. IToamomy
ecau CLT s61410mcs npeumyuecmeentvbiM Kupoeoim
IHepeemuueckum cybcmpamom, mo munumym 2 %
om ux obwel nepzemuueckol UEeHHOCMU OO0JKHO
Ovimb 00eCNeUeHO He3AMEHUMBIMU KUPHOIMU KUCIO-
mamu (4—8 z ¢ denv) [28, 79].

Pexomenmanusi 16. Pannee mapeHrepaJjibHOE MH-
TaHHE Ha3HAYaeTcs MaleHTaM B nepsbie 48—72 yaca
nocJje OOGUUPHON Pe3eKUUH TOHKO KUIIKH Napaj-
JIeJJbHO C TPOBOJUMOII DHTEpajbHOH Tepamueil, co-
CTaBHOII YacTbI0O KOTOPOH SIBJSIETCSI MHUHHMAJbHOE
JHTEepaJbHOE NHTaHHEe, KOTJAa W3HAYaJbHO OYEBUIHA
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HEBO3MOKHOCTh HEOGXO0AUMOro cyGerpaTHoro oGe-
cnevenus Goubnbix uepe3 JKKT Ha mnporsokenun
6mmwkaiiumx 5—7 aueil. O6GA3aTENBHBIM YCJIOBHEM
aas Ha3Havyenus IIII saBisiercda BoccTaHOBJeHue 6a-
JIaHCca >KHAKOCTU U ajaektposmrtoB [80, 81]. Y/ —
3, YYP — B.

Kommenmapuu. Ungysuonnaa mepanus, nosso-
asiiowasi noddepxueamv doaxuvi BOI, u napen-
mepaavroe numanue 6oavnvix ¢ CKK u KH saeas-
1omes 6a3ucCHLIMU Memodamu ewenus OIUuXAumezo
U panmezo NOCACONEPAUUOHHO20 Nepuodos. IIpozios
6 He0OX00UMOCU OAUMENLHOU GHYMPUCEHHOU NOO-
depxru eudpobananca u obecneuenus. NAUUeHMOos
numameavioiMu cyocmpamanu  Hepedko OGvisaem
mpyoHo npeockasyem, max Kax NOMEHUUAL CIMPYK-
MYPHO-DYHKUUOHANLHOU  adanmayuy ocmasuelics
yacmu MOHKOU KUWKU 3ABUCUM O MHOZUX (DAKMO-
po8: 0auHbL Pe3udyaibHozo0 ompe3Kd KUK, Mecma
ee pe3exuul, HAIUYUS UAU OMCYMCMBUS UEOUe-
KaavHo20 KJAANAand, 603pacmd, OCHOBHOZO U CONYm-
CMBYI0WEe20 3a6016aAHUL, UCXOOH020 COCMOSHUSL
numanus navyuenma. Ecau dauna ocmaswelics ua-
cmu moukou xuwku 6oaee 150—180 cm, mo Odaxe
npu OMCYMCMeUU UIe0UEeKAIbH0Z0 KAANAHd 6 60.1b-
wuncmee cayuaes npu  coOa00eHUU  OONLHLIMU
npednucannozo 600onompebaeHUs U QUeMUUecKozo
PauuoHa numanus ¢ OONOJHUMEIbHLIM nomped.ie-
HUeM IHMEPATLHLIX NUMAMETLHIX cCMecell nompeo-
Hocmy 6 ungy3uonnou mepanuu u I111 omcymcmey-
em. Ilpu daune monxot xkuwxu om 60 do 150 cm
(¢ 06000unoi xuwkol uiu Ge3 Hee) NAUUCHMAM,
no xpainel mepe 8 pannem nocieonepaytonHoM ne-
puode (bauxavwue 3 mecsya), a nepedko u Goaee
daumenvivie cpoku mpebyemcs naznauenue IIII.
Ecau pes3udyanvnoili ompe3ok MOHKOU KUWKU CO-
cmasnsiem menee 60 cm (ne3asucumo om HaIUUUS
06000unou Kuwku), 06viuHo mpebyemcs Oaumens-
noe (20061, a umozda u NOKU3HEHHO) HAZHAYUEHUE
BHYMPUBEHHOU UNHDYIUOHHOU mepanuu u napenme-
panviozo numanus [10, 23, 68, 80]. Taxum obpa-
30M, OCHOBHBIM NOKA3AHUEM Ol HA3HAYEHUS NOO0-
depxusarowezo I y dannoti xamezopuu 60ILHbBIX
A6/8€MCS OMCYMCMBUE HeoOX00UMOU  KUWEYHOU
adanmayuu, umo He n0360Jsem O00CMUZHYMb NPU-
eMAeMOll IHMEPANLHOU ABMOHOMUU, NO3BONAIOUCH
abcopbuposams  00CMAMOUHOE KOAUUECNEO  HKUO-
KOCMU, 3]€KMPOSUMOE U NUMAMETLHBIY SEUECTE.
Kaunuueckumu xpumepusimu 6ulpaxeHnocmu y 601o-
nolx kuweunou nedocmamounocmu (I1 uau ITT mun)
U He0bX00uUMOCIMU HAHAYEHUS ULU NPOOOIKEHUS.
BHYMPUBEHHOU UHPYIUOHHOU U HYMPUUUOHHOU NOO-
OepiKKU SABNSIOMCSL: HAAUYUE CMOUKOU KUWEUHOU
ducnencuu, nPosBAIOUENC MHO20KpamHol duape-
etl ¢ peeucmpupyemviMy KonpoaozutecKuMu npusHa-
kamu marvouzecmuu (cmeamopest, amuiopes, Kpe-
amopes), necmomps na cob.odaemoe QuemuuecKoe
numanue; NOGMOPSIOUUECsT GOOHO-IIEKMPOSUMHBLE
napywenus (zunogosemus, OU3INEKMPOIUMEMUSL),
mpebyiowe SHYMPUBEHHOU KOPPEKUUU, HAIUYUEe
npoepeccupyioueti nomepu maccol meaa 6onree 2 %

6 Hedesio unu 5 % 6 mecsu, a maxxe CIoOUKoU 2uno-
npomeunemuu (zunoarvoymunemuu) [1, 8, 28, 80].
B npocnexmusenom uccredoganuu u HaOI00eHUU
3a navyuenmamu ¢ CKK u KH neouxosozuueckou
amuoaozuu (n = 124) na npomsxenuu 5 rem 55 %
U3 HUX 0OCIMU2AU IHMEPATLHOU AEMOHOMUU U NOJI-
nou ommenwvt ITIT. ITpu amom y nodasasiowezo 60.1b-
wuncmea uz nux (49 %) ommena I npoucxodu-
A4 Ha npomsiKkenuu 2 aem. Bepoamuocmv ommenvt
HII y navuenmos ¢ XpoHUYECKOU KUWEYHOU Hedo-
CMAMOUHOCMbI0 8 60Aee No30HUE CPOKU COCNAGUNA
6cezo 6 %. Kaouesvimu paxmopamu, onpedensio-
wumu mevenue xponuvecxot KH, seasiucv: O0au-
Ha ocmamounozo ompesxka mouxou xuwxu <100 cm
U HAAUYUE KOHYEBOU eI0HOCTOMbL UAU eI0HOMOICINO-
Kuuleurnozo anacmomosa. Mapkepom msxecmu ume-
touelics Kuueunot HedocmamoyHOCu MOXKEM CAY-
KUmMob npodyyupyemds IHMePoOUUMAaAmi 3AMEeHUMASL
amunoxucaoma vyumpyaiun. Codepxxanue yumpy.i-
AuHa 6 naazme <20 MKMOAL/ 7, KAK NpaAsuio, Kop-
peauposano ¢ 3agucumocmoto om I 6onee 2 nem
nocze pesexuuu mouko kuwku [1, 8, 81—84].

Pexomengamuss 17. IlapenTtepasbHoe mnuTaHUE
y Hekoropbix nanueHToB ¢ CKK u ncxoano Hopmasib-
HOH MM H3GBITOYHOI Maccoil TeJa P HAJIHYMU yMe-
PEHHO BBIPA’KEHHOU KUIIEYHOIl AUCTENICHH U MaJIb/Iu-
rectud (peAyKIUsi Macchl Tesia MeHee 2 9 B Helemo
Wi 5 % B Mecsil IPH COXPAHEHHBIX WM YMEPEHHO
CHIKEHHDBIX TIOKA3aTesiiX BHCIEPAJIbHBIX GEJKOB)
MOKET Ha3HAYaThCsl 1O IIOKA3aHHSIM OTCPOYEHHO,
yepe3 HeCKOJbKO Hexenb. [l0J0GHbIM manueHTam,
Hapsily C NepopajbHBIM JAMETHYCCKHM IHTaHHEM,
pPEKOMEH/IYeTCsl /IONOJHUTEIbHOE TOTpeGaeHne 3H-
TepaJbHBIX NMUTATEJbHBIX cMeceil B o0beme 500—600
kkaa u 20—40 r 6enka B cytku. Bo Bcex cayuasx
npojoJBKaomeiicss peIyKIMd Macchl Tea GoJee
10 % ot ucxoaHOi ee BeaMuuHbI U (UIH) PasBHTHS
runonporennemMuu Menee 60 r /a1 (runoarb6ymuneMun
menee 30 r/n1) Ha ¢oue croiiko coxpaHsiomeiics
KHIIEYHOH JMCHENCUH CJeAyeT PacCMOTPeTb BOIPOC
0 HEOGXOJUMOCTH HA3HAYEHHS [ONOJHUTEIHHOIO Ta-
penrepasabHoro mutanusi. Y/[/I — 3, YYP — C.

Kommenmapuu. Y wacmu nayuenmoe CKK u KH
napenmepanrvioe NUmManue Moxem Ovimb HAUAMO
na 6oaee nosdnem amane, uHoz0a NOCAE HECKOJb-
Kux nedeav uau 0axe Mecsiyeé USHAUAILHO YMe-
DEHHLIX NPOSBACHUN KUuweuyHou Jucnencuu, ecau
HA HAYANLHOM Imane ux Jiewenus ouemuueckoe ni-
manue, GKLIOYAIOUEE NOMPEOIEHUE IHMEPATLHBIY
IIC (cununz), a maxxe papmaxonozuueckas me-
panus (anmucexpemopnvie cpedcmed, 0eKoOHmMAMU-
nayus, gepmenmol, copbenmol u Op.) NO3GONAIOM
YACMUUHO KYNUPOBAMb U KOHMPOIUPOBAMb HADY-
wWeHHble NPOoUEecChl. NUWEEAPEHUs HA NPUCMACMOM
yposne (ymepennvie pedyxyus MT, zunonpomeune-
mus u (unu) zunoarvbymunemus, nepoparsHo noo-
depxueaemoii BOI'). Oonaxo ¢ meuenuem epeme-
HU Y HEKOMOPbIX NAUUECHINOE MOXKem HAOII00ambCsl
danvHeldwee nPozpeccuPosanue A6JAeHUl KUUeUHOU
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nedocmamounocmu (uawe 6cezo y nAuuUEHMos no-
JKUJLOZ0 8O3PACIA), UMO He NO3GOJLACTN OOCINULHY M
YCmouyusol Kuuleynou aemonomuu. Y maxux nayu-
eHMOo8 NPOOOIKAIOM NPOZPECCUBHO HAPACTNAMY 516~
JleHUst HeOOCMamoyHoCmyu NUMAHUS, YMO AEAACMC
nokasanuem 0as nasnavenus (uawe 6cezo epemen-
1020) donosnumenvnozo 11T [81—84].

Pexomenmanus 18. /lisi mapeHTepasbHOrO MHTa-
nusg naguentoB ¢ CKK u KH, oco6enno B amOy.ia-
TOPHO-NIOJIMKJIHHHYECKHX YCJIOBUSIX, PEKOMEH/IyeTCsI
HCIOJIb30BaTh KOHTEIHEPBI «TPU B ogHOM> [82, 83].
yaag — 3, YYP — B.

Kommenmapuu. Coznacro pexomendayusm Eepo-
neickozo  Obwecmea  Kaunuuecxozo  ITumanus
u Memaboausma (ESPEN) cmecu Oas napenme-
PATLHOZO RUMANUSL, OCOOEHHO 6 JOMAWHUX YCAOBUSAX,
caedyem 6600umMb ¢ UCNOILIOBAHUEM KOHMEUHEPOs
<mpu 6 00Homs. Cmandapmusauuss KOMNOHEHMOS
napenmepaiviozo NUMAanus no3eoasem epauy Oovl-
CMPO 8LIOUPATL MUN CUCTREMbL <MPU 8 0OHOM>, 3HASL
KOJIUUeCm8o 6eaKa, 2110K03bl, KUPO8 U IHepzemuye-
CKYI0 UEHHOCb 20Mo6ou cucmemvl. Taxas <cman-
dapmusayusi> Il noseoisem cHU3UmMb 4aACMOMy
OCAOXKHEHULl U COKPAMUMb 3ampamuvl HA €20 NPo-
sedenue. Ilo MHEHUIO 3KChepmos, npu nposedeHul
HII 6 JIIIY xonmetinepol <mpu 6 o0HoM»> ciedyem
npumensmo ¢ 80 % cayuaes, u moavko y 20 % na-
yuenmos mpebyemcs uHOUGUIYALHbIL NOOOOD Nu-
MAMEADHOIX CMecell ¢ UCNOLb30BAHUEM PA30CTHHOZ0
¢aaxonnozo eapuanma. Ilpu nposedenuu naperme-
DAILHOZ0 NUMAHUSL 6 JOMAWHUX YCIOBUAX CUCTNEMbL
<MPU 8 00HOM> ABASIOMCSL OUHCBEHHbIM be30ndc-
HOLM CROCOOOM CYOCMPamnozo obecneyenuss 60AbHbLY
MAKPO- U MUKpOHympuenmamu. B cayuasx nioxou
nepenocumocmu Kupoevix amyavcui (zunepmpueiu-
uepudemusi, zenamonamus) MOZYm NPUMEHSMHCSL
KOHmeUuHepbl «08d 6 00HOM», codepaujue PACmeo-
por amunoxucaom u enokozvl. Ipu ITIT 6e3 xuposvix
amyavcul uepez 2—6 Mecaues Oyoem pazcuEaAmMvCs
Odepuyum He3AMEHUMBLX NOJUHEHACLIUEHHBIY KUD-
HoLX Kucaom. [as Kynuposawus ux deuuuma pexo-
mendyemcst 068ax0vt 8 nedeaio 6600uMb Coe60e MACI0
u3 pacuema 1,2—1,5 2/xe macco. meaa. Cymounas
NOMPEOHOC® 6 HEIAMEHUMBIY KUPHBLX KUCIOMAX CO-
cmasasem 7—10 z/denn, umo coomeemcmeyem 15—
20 2 LCT u3 coesozo macaa (1-e nokosenue xupogoix
amyaveuii) unu 30—40 2 LCT u3 Kuposoix smyavcuil
2—3 noxonenus [79, 85]. [ldedpuuum mnezamenumoix
JKUDHBIX  KUCJOM  MOXHO Npedomepamums nymem
seedenus npumepno 500—1000 mn 20 % xuposvix
amyavcutl 6 nedemo. [edhuyuma nesameHumoblx Kup-
HOLX KUCAOM MOXKHO U3DEKAMb NPU UX DE2YAIPHOM
nepopanviomn npueme [39, 86, 87].

Pexomenaanus 19. IIpu Heo6X0AUMOCTH IIPOBEIE-
Hus JuureabHoro (6ogee 10 aueil) napenTepaabHOro
MUTAaHHUA KAK OCHOBHOIO METO/a BBEJACHHS NHUTATEIb-
HBIX CYOCTPATOB NOKa3aHO Ha3HAYEHUE CIICLHAJIH-
3UPOBAHHBIX MOJMBHTAMHHHBIX H MHKPO3JEMEHTHbBIX

KOMILTEKCOB, NPEIHA3HAYEHHBIX /i1 BHYTPUBEHHOTO
Beexenus [86]. Y/ — 3, YYP — B.

Kommenmapuu. Bce xoumetnepvt «<mpu 6 00HOM»
He CO0epiKam MKUSHEHHO BUKHbIE MUKPOHYMPUEHTNbL
(6umamunoL u MuKpodIeMenmul), KOMOpvie SAEAAI0M-
csL Kohaxmopamu ecex npoMEKAouUx 6 OpzaHuMe
yenosexka Ouoxumuveckux npoyeccos. Ilposedennvle
uccaedosanus NOKA3AIU, 4MO HU3Koe nompedeHue
U Oehunum MUKpoOHYMpPUEeHMOs ACCOUUUPYIOMCs ¢ yee-
Junenuem 3abonesaemocmu. Hanpomus, eéoccmarnos.ie-
HUe adexeamnozo ux nomped.enus nPuUEoOUIo K HOp-
MATUBAUUY HYMPUTIUBHOZ0 CIMAMYCA U YMEHLUECHUIO
3aboaesaemocmu. Hccaedosanus, nposedenvie Ha 300-
POGLIX NOKUNBIX NAUUCHMAX, KOMOPbIE NOAYUANU UH-
QUBUOYALHBLI HAOOP BUMAMUHOS U MUKDOIIEMEHINOS,
NOKA3ANU CHUKEHUE 4aACMOmMbl UHPEKYUOHHBIX 3A00-
neeanuti 6 meuenue 6onee z00a. ITodoOnwvit 3hghexm
asmMopbL CEAILIBANU C YAYUUEHUEM SAUUMHBIY DYHK-
uuil opeanusma. bonvwoe xoaunecmso uccaedosanuli
NOCBAUEHO  ANMUOKCUOAHIMHOU  3auume OpeanHu3Ma.
Hopnanusayus codepxanus sumamurog C u E cnocob-
cmeyem YMeHbUEHUIO OKUCAUMENbHO20 NOEPEKOCHUS,
YUMo CEA3AHO C BOCCIMAHOBICHUCM (EPMEHMHBIX U He-
hepmenmnvlx AHMUOKCUOGHMHBIX CUCTEM, 4 MAKKe
YAYUWEHUIO DYHKUUOHATBHOU YCMOUUUBOCMU JUNUO0E
6 Kaemounvlx memopanax. Bumanun D yckopsiem 6ca-
Coleanue 6 Kuuke Kaavyus u gocghopa, Heobxooumvix
0151 HOPMATILHIX NPOUECCO8 MUHEPATUSAUUU KOCel,
oKa3bledem pezyasmopHoe 6030elicmeue HA Mpac-
nopm Kavyus uepez ouomembpanvl. Donuesds Kuc-
Joma yuacmseyem 6 npoueccax Ouocunmesa Oeixd
U HYKJACUHOBDIX KUCAOM, PEAKYUAX MEMUIUPOSAHUS.
u memaborusme psda amunoxuciom (cepum, eau-
YuM, 2uCmMuUOUM, MEMUOHUN), uMeem 0co00e 3HaueHue
0ast pocma, passumus u Ougphepenuyuposku Kiemox
U mKaueu, uUMeUUX 8blCOKYIO CKOPOCMb 0OHOBICHUS.
(kposemeopenue, cauzucmas xuweunuxa), ob.iadaem
Aunomponvim deticmeuem. Muxpoaremenmor maxxie
BLICIMYNAIOM 6 Kauecmee Kopakmopos OObUUHCMEA
NPOMEKAUUX 8 OpP2anHu3Me OUOXUMUUECKUX NPOUEC-
cos. Tax, Hanpumep, xeae3o s618emcs. KOMNOHEHMOM
NPAKmuuecKu ecex ObiXAMEIbHbIX (pepMenmos, 2eMo-
2100UHA U MUOZNIOOUHA, NPUHUMAEM YudCcue 6 CUHMe3e
AHK u z0pmonos wumosudnou xeaesvl, noddepxusa-
em uMMyHoOpeaxmusHocmy. Llunx yuacmeyem 6 cum-
mese OeaKka u HYKJICUHOBHIX KUCJIOM, 6030elicmeyem
HA NPoOYeccyl Karvuupurkayuu Kocmeu, cnocobcmeyem
CMAOUNUIAUUU KJIETNOUHBLX MEMOPAH U A0eK8AMHOCU
UMMYHOZEHe3d, d celer 001a0dem SblPAKEHHBIM AHINU-
oxcudanmmuvim Oelicmeuem, Npensmemsyem zeHemuye-
ckum napywenusm /JHK, cnocobcmeyem ux oughghe-
PEHUUPOBKE, CIUMYUPYEM UMMYHOZEHEe3 U YCUIUSAem
penapamusHoie npoueccul [28, 87, 88].

Pexomenmamus 20. Ilpu npoBeeHnn mMoJHOTO Na-
penTepaJybHoro muranus y nanueHToB ¢ CKK u xu-
IIEeYHOH HEJAOCTATOYHOCThIO B GmKailmuil u panuuii
NOCTPE3€EKIIHOHHBIN NMEPHOABI CJEYET PACCMOTPETh
BO3MO>KHOCTh IPUMEHEHHS] PACTBOPA JAUNENTH/IA TJIy-
tamuHa [89, 90]. YA/ — 2, YYP — B.
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Kommenmapuu. L-zaymamun, 561585Cb 8aKHel-
WUM IHepzZemuveckum cybcmpamom 0as INUMe uo-
UYUMO8 KuweuHukd, npedomepawaem cmpeccopuyio
ampopuio  cAu3UCMot  0600UKU U  NOGLLUEHHYTO
KUWeEUHYI0 NPOHUUACMOCD, CHUXAEm UaACmomy
U BHIPAKEHHOCL 6AKMEPUATLHOU MPAHCIOKAUUU,
0Ka3vleaem MouHoe AHMUOKCUOAHMHOE U UUNONPO-
mexmuenoe deticmeue. Hapsdy ¢ smum oH OKaA3bl-
saem GuIPAXKEHHbIL dazomcOepezaiowull  Iphpexm,
YCuau8aem MulUeunvbill AHAOOIUSM U TOGHLULA-
em  axKmueHOCMb  UMMYHOKOMNEMEHMHLY — KJe-
mok. OCHOGHLIMU <«NOMPEOUMENAMUS  ZAYMAMUHA
npU KPUMUUECKOM COCMOIHUU OOTbHBLLY SGATIOMCSL
INUMENUOUUMDL  CAUSUCINOU  000J0UKU  KUUEUHUKA
(10—14 2/cym) [1, 8, 28]. B 7 pandomusuposanivix
Kaunuweckux uccaedosanusax (2009), nposedenmvix
C XUPYPULECKUMU NAUUECHMAMU, KOMOPbLE NOAYUATU
moawvko I ¢ dobasienuem dunenmuda 21ymamund
6 cmandapmnoi dosuposke okono 0,5 z/xz/cym,
ObLIO NPOAHANUIUPOBAHO €20 BJUAHUE HA MeueHue
namoJiozuueckozo npouyecca u ezo ucxod [88—91].
B wecmu uccaedosanuax usyudaiucy nayuenmot, Ko-
mopuie ObLAU NPOOREPUPOBANBL 6 NAAHOBOM U 8 00-
HOM 8 IKCmpeHHOM nopsidke. Bce uccaedosanus no-
Ka3am 3uauumenvivle npeumyuecmed 000a61eHus.
2YMAMUNA 6 OMHOWEHUU COKPAUWEHUSL CPOKOG NO-
CACONEPAUUOHHOZ0 NPeObIBaANUs OOILHIX 6 CMAlU-
onape (5 uccaedosanuil) u ymenvuenus 4acmomol
ocaoxnenuii (2 uccaedosanus ). B 6oaee pannem me-
maananuze (2002) asmopamu maxxe Oviiu ommeue-
Hbl 3HAUUMENbHbIE NO3UTRUGHLE NPEUMYULECTEd 00-
basnenus eAYymamMund 6 OMHOULCHUU KAK YACTNOMbL
ungpexyuonnvix  ocaoxnenutt (10 wuccaedosanuii),
MAK U CHUXEHUU OJAUMETLHOCIU JeUeHUs NAYUCH-
moe (8 uccaedosanuii) [89]. B axcnepumenmann-
oy modeasix CKK, coemewennvix ¢ pesexuyuet
UNCOUEKATILHOZO Y2ad U TOJACMOU KUWKU, NpuMe-
Henue ¢ cocmase I zaymamuna npedynpexodano
paszeumue ampopuu CAUSUCMOU 0CMABUEUCS KUUL-
KU, NPUB0OULO K CHUXEHUID MPAHCAOKAUUU KUULCY-
HOU ¢ha0pbL, NOBLLIULENUIO YPOBHS cexpemopHrozo 1gA
[90].IIpomusonokasanuamu Kk 6HYMpUGEHHOMY GBe-
0enuIo pacmeopos 2lymamMuna s6aslI0Mcs: MAKeaas
neuenounas u noueunas medocmamounocmo (KAu-
penc kpeamununa menee 25 ma/mum), a maxxe ms-
JKENbIl MeMmAbOIUUECKOU auud03.

Pexomenmanusa 21. Ilammentam ¢ CKK u KH, no-
ayvaomuM auauresibHoe III1 (Mecsibl, ro/pI), peKo-
MeH/IyeTCsI HCT0JIb30BaTh *KUPOBbIe amyabcuu (KIJ)
BTOPOTO M TPEThEro MokojeHus. [mreipHoe npume-
Henue JKO Ha ocHoBe TOJIBKO coeBoro macJia (mep-
Boe nokosenne) Gosee 1 r/Kr/cyTkn conpsikeHo
¢ 6oJiee BBICOKHM PUCKOM PA3BUTHS MEYEHOYHBIX OC-
aosxuennii. Ilpumenenue JKI, comep:kamux pouiOuii
SKHP, MOJKET CIOCOGCTBOBATD PEAYKIIMH BO3HUKIIUX
sipyiennii remaronatiu [92]. Y/ — 2, YYP — B.

Kommenmapuu. Ilospexdenue neuenu, xomopoe
HepedKo umeemcs Y NAYUEHMO8 ¢ KUWEUHOU Hedo-
CIMAOYHOCBIO, MOKEM YCYZYOAAMBCIL OUMETLHDIM

napenmepanivHolm numanuem. 3a nocaednue 20 em
npogedennvle IKCNEPUMEHMATLHVIE U KAUHUYECKUE
uccnedosanus NOKA3AIU, MO UCNOIb30BAHUE MPA-
QUYUOHHDIX URUOHBIX IMYJLCUL HA OCHOBE MOJKO
c0e6020 Mmacaa npedcmasisem cobol NOGLIULEHHLI
haxmop pucka passumus NoepexOeHus neueHu
y nayuenmos ¢ CKK u KH [93]. Axmueno o6cyx-
daemcst poav pumocmeponos ( pacmumenvrvie xo.e-
cmepunnodobuvie coedunenus), Komopoie 8 601bUOM
Kosuuecmee cooepxxamcs ¢ KO na ocrnose coesozo
MACIA U MOZYM HAPYWATD 20ME0CINA3 KEUHbIX KUC-
Ja0m ¢ pazeumuem xonecmasa [24, 79]. Josvt eény-
mpueennoi /KO ma ocnoee moavko €0e6020 MACd
>1 2/Ke/cymku Ovliu MECHO CBI3AHBL C NOGLIUECH-
HbLM PUCKOM PA3GUMUS 2eNATRONAMUL 6 CMEUAHHBIX
Kozopmax e3pocavix u demetl, noayuarouwux ITTT
[25]. He pexomendyemcs ucnoiv3oeamv wucmole co-
e6vle KUPoBvle IMYAbCUU 8 PYMUHHOU KAUHUUECKOU
npaxkmuxe 0as daumeavnozo (>6 mecsyes) JIIII.
Bonvwywo 6esonacnocmv  demoncmpupyrom MCT/
LCT u amyavcuu, codepxawue poiouii xup [79, 94].
Ipumenenue nocaeOHux MUHUMUIUPYEM PUCK PA3BU-
must neuenounvlx ocaoxnenutl. Cozaacno nocieonum
(2020 2.) sxcnepmuvim KOHCEHCYCHBIM 3ASAGEHUAM
MeKOYyHapoonozo cammuma <Jlunuder 6 napenme-
PATOHOM NUMAHUUS 6 CAYUAAX PA3CUMUSL NEeUEeHOU-
HbLX OCJIOKHEHUU npu Oaumesvnom npumenenuu K9
HA OCHOBE C0e6020 MACJA PeKOMeHOyemcs nepeumu
HA UCNONIL30GAHUE CMEULAHHBIX IMYALCULL, COO0epKa-
WUx pulOULl XKup, UMo Moxem cnocoocmeosamy pe-
Oyryuu serenui xorecmasa u (uw) wumonusa [92].

Pexomenmamusi 22. [Ins1 CHHKEHHS] WM yCTpa-
HEHHSI 3aBHCHMOCTH OT BHYTPHBEHHOTO BBEJEHHS
JKHAKOCTH M IIHTATEJIbHbIX Cy6CTpaTOB H AOCTHXKE-
HUsI 9HTepaJbHOl aBTOoHOMuHU y mnanuentoB ¢ CKK
u KH carexyer paccMoTpers BO3MOYKHOCTD MPHUMEHE-
HUSI PEKOMOMHAHTHOTO aHAJOTA TJIIOKATOHONOI0GHO-
ro nentuga-2 (I'IIII-2) TeayriayTuaa, oka3pBalONIEro
BbIpakeHHOe TpodHIecKoe BO3/eiiCTBHE HA pereHe-
PATOPHBIIl HOTEHIHAJ 3MUTEJIUOIUTOB U CTPYKTYPHO-
(YHKIHOHATBHYIO aANITAIUIO CIAMBUCTOH 060JIOUKH
kumeynuka [98, 99, 100]. YA/ — 2, YYP — B.

Kommenmapuu. Ilocne pezexuyuu moukou xuui-
KU uMeem Mecmo OmHOCUMENLHO OJUMEAbHIIL NPO-
yecc ee CMPYKMYpHO-(PYHKUYUOHAILHOU —adanma-
yuu. Cmpyxmypnas adanmayusi 3ampazusdem 6ce
CAOU CMEHKU KUWKU U nodpdsymesaem npoaugpepa-
YUI0 KJAEMOK 8 COCMABE KPpunm, YysesUudeHue 6ulco-
Mol BOPCUHOK, COOMHOWEHUS OJUHbL KPUNM K OJU-
He B0PCUMHOK, NAOWA0U 6CACHIBAIOUEN NOBEPIXHOCTNU
U MACCHL CAUIUCTNOU 060J0UKU, A MAKKE YEEUUEHUE
duamempa npoceema U yYymoJauenue CmeHoK KUK,
DYHKUYUOHANLHAS A0ANMAYUS 3AKTOUAETNCS 8 Y6e-
JUYEHUU CKOpocmu u 00sema abcopbuyuu, 3amedie-
HUU ONOPOKHEHUS KeAYOKA U YBEAUUEHUS. PEMEHU
MPAM3UMA KUWeuHozo Cco0epKuUM0z0, NOBHIUEHUU
cKOpOCMU  MPAHCNOPMA NUMATRESLHLLY — 8EULECME
uepe3 KACMKU CAUUCOU 000J0UKU, A MAKKE U3-
MEHEeHUsL COCMABA ceKpemd NOOKeAYOOUHOU Kee3bl
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u xenuu. Ilpoyecc adanmavuu nauwunaemcs nowmu
Cpasy nocie OOWUPHOU Pe3eKutu KUueunuka u Mmo-
JKem npodoakamvcs 6oaee 2 aem. IHMEPArvbHAS
ABMOHOMUSL  NOCPEOCMBOM — eCMEeCMEEHHOU  CMPYK-
MYPHO-PYHKUUOHAILHOL  A0ANMAUUL OCMABULEZOCS
¢ppazmenma xuwxu nayuenmos ¢ CKK u KH do-
cmuzaemces He y ecex. [16, 19, 29, 80]. Ilayuenmo.
¢ CKK u KH I unu Il muna coenacno ¢yuxuyuo-
nanvnotl xkaaccupuxayuu ESPEN mozym docmuus
IHMEPANLHOU —ABMOHOMUU NYMEM eCcmeCcmeeHHol
adanmayuu ocmaswelcs Kuwky. Munumaronas
OCMAMOYHASE OUHA MOHKOU KUWKU, He0OX00UMAsL
02151 QOCMUXKEHUSE BO3MOXKHOU IHMEPATLHOU ABMOHO-
MU U OMAYYUEHUS NAUUCHTNOE OM NAPEHMEPAIbHOZO0
numManusl, COCMABAAem NpPU KOHUEEOU eloHOCTNOME
oxoz0 100 cM, MOHKO-MOJCTNOKUUWEUHOM AHACTOMO-
3e — 60 cn u monxo-monkokuweurnom (e0no-ureo)
anacmomose — 35 cm. Ilayuenmot ¢ coxpanennot
TOJICOU  KUWKOU MeHbule 3asucsm om napexme-
DPANBHOZ0 NUMAHUSL U, KAK NPAGUILO, UMEIOM JLYUUUll
npoenos [97]. Ipu I1I mune CKK-KH 6 50% cayuaes
uMeem Mecmo HeoOpamuUMaAs KUweunas Hedocmamou-
HOCMb, Mpebyiouas nposedenuss ONUMEeabHOU, YACMO
NOXKUSHEHHOU, BHYMPUBEHHOU NOO00EPKKU NymeMm
pezyaapHnoezo 66edeHust KUOKOCU, IJEKMPOJIUMO8
u numamenviolx cyé6cmpamos. C uesvio 603MOKHO20
YMEHLUWEHUS. UU YCPAHEHUs 3AB8UCUMOCTIU CMa-
bunvnoix 6oavivix ¢ CKK u KH om napenmepany-
HO 8600UMbBIX KUOKOCMU U NUMAHUSL HA PASIUYHDIX
IMANAx ux JaeueHus Mozym NPUMEHsIMbCsl KOHCeP8a-
muenvle U xupypzuveckue memooul.

Ana xoncepsamusnod mepanuu CKK-KH npunme-
HSIEMCST  CUHMEMUUECKUTl  PEeKOMOUHANMHBIL  AHAT0Z
210K azonon000610zo nenmuda-2 (medyeaymud), npu-
MeHeHue KoOmopozo 603MOKHO Y NAUUEHINOE 6 803PACMe
om 1 z00a u cmapwe. [lns oueHKU €20 KAUHUYECKOU
ahpexmusnocmu 6vL10 nposedeno 17 pandomusupo-
BAHHBIX NAAUEOO KOHMPOIUPYEMBIX KIAUHUYECKUX UC-
caedoganuii. B uccaedosanus Oviau exmouenvt 595
nayuenmos ¢ CKK u KH c¢ 3asucumocmovio om 111
Ha npomsixKenuu 12 mecsuyes ne menee 3 pas 6 nedeio.
Tedyenymud nasnauwaics nymem nooKOXHOz0 Geede-
nust 6 dose 0,05 mz/xe/cym na npomsikenuu 6 cpeo-
nem 21,8 nedenw. Ha ¢hone ezo pezyasipnozo npumerie-
HUSL HAOII00ANOCH 3HAUUMOE YEEAUUEHUE COOePKAHUSL
6 naasme kpoeu uumpyaruna (Koceennvil maprep po-
CMa 60pCuUn CAUUCMOU 000J0UKI) NO CPABHEHUIO C UC-
XOOHBIM €20 YPOBHEM U NO CPASHEHUIO ¢ KOHMPOILHOU
naaue6o epynnou navuenmos (20,6 + 17,5 mxkmoan/ 1
u 0,7 + 6,3 MKMOIb/ I COOMBEMCMEEHHO), UMO NPUEO-
U0 Kk O0CMOBEPHOMY YAYUUEHUID NPOUECCO8 UHME-
CIUHATLHOT aBCopOUULL NUMAMENLHLIY 6euecms [6,
98]. Hompebnocms 6 I npu npodosxumenssnocmu
npumenenus meoyeaymuoa na npomsixenuu 24 nedeav
u 601eC YMEHLUULACH OM CPEOHe20 3HAUCHUS HA UC-
xo0Hom ypoene ¢ 13,4 1/ned do 3,7 1/ned, a cpednee
KoJuuecmeo Onell ungysuu cnusunocs ¢ 5,7 do 2,7
oned. Y 15% nauyuenmos yoaioce noaHoCmoo npeooo-
JeMb 3aBUCUMOCb OM NO0JePKUBAIOWE20 napenme-
PANLHOZ0 NUMAHUSL 30 NEPUO0 JeueHust medyzaymudom

bononvix ¢ CKK u KH npodosxumensiocmuvio 7—18
Mecsaues u 6oaee wem y 20% Ha MOMEHM 3A8ePULEHUS
24-mecaunoezo nenpepewinozo kypca aevenus [99, 100].
Appexmusnocmv mepanuu medyerymudom ciedyem
OUEHUBAMD He panee Yem uepe3 6 Mecsues JeueHus..
Ozpanuuennvie OanHvle KAUHUYECKUX UCCACOO8ANHUL
NOKA3AU, 4MO HEKOMOPbLE NAUUEHNbL MOZYTN OMPEazi-
pogamv Ha mepanuio uepes 60J1ee OAUMEILHbIL NEPUOO)
spemenu. Ecau uepes 12 mecsyes mepanuu ne docmue-
HYymo obuee yayuwenue, mo HeobX00UMO NOSMOPHO
OUEHUMD UeIeCO00PAZHOCINL 6 NPOOOLKEHUU JCUCHUS.
Y nayuenmos ¢ CKK u KH wna ¢hone OaumenvHozo
npumenenus medyeaymuda HadI00AI0CH CHUKEHUE
YACTNOMbL PAIGUMUSL PASTUYHBIX OCAOKHEHUU, YAYY-
wenue HYmpumueHozo Cmamycd u Kauecmed Ku3Hu
[101, 102]. ITokasanuem x Ha3HaueHuo medyeiymudd
SAGNAEMCIL COXPANHTIOUASICS. NOMPEOHOCTND NAUUEHNOB
6 NAPEHMEPAILHOM NUMAHUL HA NPOMSLKEHUU HE Me-
Hee 200a UMU HEBO3MOKHOCYL 00JLKHOU €20 Peanu3a-
uuu u3-3a 603nuKWUX 0cA0KHenutl ( peuudusupyowas
KAUK, mnoxecmeenmoie OKKAI03UU COCYA0S, MsixKe-
n0e nopaxenue neuenu). Iompebnocmo ¢ IIIT 603-
pacmana c¢ 4,0 1 do 5,5 1 6 meuenue 4 nedeav noce
omMmenvL medyeaymudd, 6 mo epeMs KK cooepKanue
UUMpYIIuUna 6 naasme Kposu CHuxaaoco Ha 20%,
umo ceudemesvbcmeyem o HeodX00UMOCU NPodo.-
KumeavHozo ezo npumenenus. Hexomopoie uccaedo-
sanus noxasam 6o0ee 6blcOKYIO APHexmuenocms co-
uemannozo npumenenus y nayuenmos ¢ CKK u KH
20PMOHA POCMA U 2/lYMAMUHA, KOMOPble OKA3bIBAIOM
cunepeemuneckull aghgexm Ha cmpyrxmypHo-hyHKyu-
OHALHYI AJAnMayuio OCMAGWENCss 4ACMU MOHKOU
xuwru. Byrne T.A. u coaém. ommeyanu y nayuenmos
¢ CKK, xomopvie na npomsixenuu 3 mecsaues 00HO-
BPEMEHHO NOJYUANU 20PMOH POCMA, 2AYMAMUH U MO-
Juhuyuposannyo duemy, CMAMUCMUYECKU 3HAYUMOE
(p < 0,005) naubomvwee cnuxenue obsema I111 (7,7 +
3,2 1/ned), karopuiinocmu (5751 + 2082 xxar/ned)
u unpysuii (4,0 + 1 ungp/nedeno) no cpasnenuio
C ZpYNNOU NAUUEHINO8 NOAYUAIOUUX JUemYy U TOJbKO
2opmon pocma (06sen 5,9 + 3,8 1/ ned; xaropuiinocmo
4338 + 1858 xxanr/nedens; unpysuu 3,0 + 2 nedenu)
UAU ZPYNNOU NOAYUATOUUX OUEMY 6 COUeMAHUU C 21Y-
mamunom (o6sem 3,8 + 2,4 1/ned; xaropuiinocmo
2633 + 1341 xxan/ned; unpysuu 2,0 + 1/neders)
[43, 103, 104]. Xupypeuuecxoe neuenue moxem 6oimo
HANPABNIEHO HA 3aMedJieHue KUWeUHoz0 mpan3uma
U yeeaudeHue NOBEPXHOCINU BCACHIBAHUS NUMAMELb-
Hoix geutecms [105, 106].

Pexomenmamusa 23. [lasi AauTenbHOr0 mapeH-
TEpaJbHOrO TNHUTAHHS MCHOJb3YIOTCS  HauboJee
Ge3onacuble BEHO3HBIE JOCTYNbI (IOAKIIOUAYHAS
WM BHYTPEHHsIsI sipeMHasi BeHa) M BEHO3HbIE Karte-
TEPHI JJIUTEJBHOTO M0Jb30BaHus (nepudepuyecku
ycTraHaB/MBaeMble IleHTpaJbHble BeHo3Hbie PICC-
KaTeTepbl), UMILUIAHTHPYEMbIe€ NOPTBI W TYHHEJH-
POBaHHbIE KaTeTepbl), KOTOpPble YMEHBHIAIOT PHCK
pasButusi uHpeknuonnsix ociaoxHenuii [105, 106].
yaa — 3, YYP — B.
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Kommenmapuu. /Jomawnee ITTT mpebyem xopowo
PYHKYUOHUPYIOWE20 UCHMPATLHOZ0 6EHO3H020 O0O-
cmyna. Ilpu paccmompenuu sonpoca o mom, Kaxot
MUn yenmpaivHoz0 6eHO3HOZ0 YCMPOUCMEA AGAAEMC
HAULYUUWUM, HEOOX00UMO YUUMbIeamy psio0 Acnexmos:
KOJIUYECTNBO ~ eXKeHeDeabHblX  UHDY3ULl, NPOOOIKU-
meavrocmy mepanuu (GpeMento Uil Ha NPOMsiKeHul
ecetl Ku3znw), Ouazinos ocroeHozo 3abonesanus (0o-
bpoxauecmeennoe unu nem), npedvidywull anammes
6 OMHOWEHUU HATUYUSL YCHMPATIBHOZ0 6€HO3H020 00-
cmyna u umerwwutics onvim. Caedyem yuumovleamo
603pacm u exe0He8HYI0 0essmebHOCNG NAYUeHMA,
a maxxe ez0 cobCmeenHvle NOXKENANUS OMHOCU-
menvHo muna xamemepa/nopma. Kamemepusauus
gepxHell. Noao GeHvbl C NOMOWDIO MYHHEAUPOBAHHO-
20 Kamemepa s6Asemcsi HAUboOee UACMO UCNOJIb-
3yeMbiM MemoooM Oas OAUMENbHOZ0 MHOZ0JEMHEZO
napenmepaivhoz0 NUMAHus 60 MHOZUX CMPAHAX.
B 6oavwuncmse uenmpos uchonb3yomes CUIUKOHO-
evle kamemepv, Xukmana uau Bposuaxa ¢ omxpoi-
moim QOUCTATILHBIM KOHUOM U 0aKPOHOBOU MAHKEMOU
6 NPOKCUMANLHOU ee UaACmU, KOMOpas YCmAanasiued-
emcst Henocpedcmeenno nod xoxy. B meuenue 3—4
Hedesb Nocae PACNONIONKeHUs N00 KoxXKel Mawxemd
2epMEMUUHO  CPACAemcst ¢ NOOKOKHOU KJemudam-
KOU U COOCMBEHHO KOXel, NPensimcmeys mem Cd-
MbIM  KOJOHUSAUUU MUKPOOPZAHUIMAMU KAMEMePHO-
20 MYHHENsT HA BCEM €20 NPOMSKEHUU OM 6X00H020
omeepcmusi HA KOxKe 00 6eHbl, UMO MUHUMUSUPYEM
PUCK pa3eumust MECIHBIX UHMEKUUOHHBIX OCJI0KHE-
nud. Kamemep moxem umemv om 1 do 3 npoceemos.
Hpeumywecmsea mynHeAUPOBAHHLIX KAMEMEPOS CO-
CMOSIM 6 MOM, UMO OHU MOZYM OCINABAMCS HA MECME
U UCNOJIL30BAMBCS. 8 MEUCeHUE MHOZUX Jem, d NOOKII0-
uenue uxX K KOHmMeuHepam ¢ NUMAMETbHbIMU PAC-
MEOpamMu. MOKem OMHOCUMENLHOZ0 JEZKO OCYU,eCIm-
BASMBCS. CAMUM NAYUEHTOM, MAK KAK He mpebyem
NPOKOIIA KOXKU, KAK MO HEOOX00UMO Npu HAIULUU
UMNAGHIMUPYEMO20 NOpMA, U NO360JIEmM NAUUECHINY
NOJIL306AMCS OBYMSL PYKAMU, UMO pacuupsem ez0
B03MOXKHOCIU NO CAMOCTmosmenvHot pearusavyuu 1111
6 OMAWMHUX YCAOBUSX, UMO, HANPUMED, HEBO3MOKHO
npu  ucnoavzosanuu PICC-xamemepa. Ycmanoexa
NOOOOHLIX KAMEmepos NOKA3AHA NPU  eKEeOHEGHOU
Heobx00uMocmu 66e0eHus NUMAMeIbHbIY CcYoCmpa-
moe u sxudkocmu. Hedocmamxom Oannozo xame-
mepa A6AAemMCs  GLICMYNAIOWAS GHEWHASL  UACTND
6 mecme ez0 6blx00d U3 NOOKoKHo20 mynnens [107,
108]. /pyeoil eapuanm 3axaiouaemcsi 6 UCNOAb30-
6anuU O1s1 NAPEeHMePaIvHOZ0 NUMANHUSL NOJHOCINBIO
UMNAGHINUPYEMO20 NOPMA, GKJIOUAIOUE20 CUIUKOHO-
8blll UAU NOAUYPEMAHOBDLI Kamemep, COeOUHEeHHbIL
€ KOMRAKMHOU 00HO- UU 08YXNPOCEEMHOU KAMEPOU,
KOmMopas u3z0mosJieHa u3 mumana uiu npouHozo nia-
CcmuKa, uepe3 Komopyio OCYu,eCmeisiemcs esedenue
numamenvhvlx cyocmpamos u xuoxocmu. Kamepa
nopma  UMNAAHMUPYEMCs. 8 NOOKOKHLIL KAPMAH
Ha nepednel cmenxe epyoHOU KAEMKU, PACNONAZA-
towuicss Ha yoanrenuu 5—10 cm om mecma nyHKuuu
uenmpanvnot éenvl. CUIUKOHOBASE MEMOPAHA KAMePbL

npuzoona 015 muozoxkpammuwix (do 2000—3000) npoxo-
7108 € 00A3AMETLHBIM UCNOTBI0GAHUEM TMOSLKO CREUlL-
anvnot ueavt T'ybepa, naxoneunux Komopou 3amouen
0COOBIM CROCOBOM, UMO NO3GOAAEM 6 MOMEHM NPO-
K0d He nogpexdams membpany. Hena 6 pesepsyape
nOpM-CucCmeMbL MOKem Haxooumocst 00 7 OHel, no-
cae vezo nodaexum 3amene. Kamemep, omxodsuuil
om Kamepvl, NOMewdemcs: 6 NOOKONKHbLU MYHHELb,
udywuti om mecma ezo @gedenusi 8 NOOKIIOUUUHYIO
(apemnyio) eeny ¢ KOMUUKOM, YCMAHABIUBACMBIM
Ha zpanuue eepxHell noJot 6eHvlL U NPAsozo npedcep-
Ousi. ITpeumyuecmseo nopm-cucimemul COCIOUM 6 Mo,
4O OHA NOJIHOCNLIO 3AKPLIMA KOXKeU, umo desdem ee
NPAKMUYECKU HesUOUMOU, MAK KAK He MEHSIem GHeUl
Hutl eud nosepxuocmu meaa navyuenma [105, 106].
Hccnedosanusi, nposedennvie 6 0mMOeICHUAX UHINMEH-
CUBHOU mepanuu, NOKA3AIU, UMO KAMEMePU3AuUs
NOOKIOUUUHOU BEeHDL CEA3ANHA ¢ OOJIee HUIKOU UaACMO-
Mot 603HUKHOBEHUSL UHGDEKUUL N0 CPAGHEHUIO C 66€-
OeHuem xamemepa & spemuyro eeny. IIpumenenue
nopma oxs JIII 6oree nokasano npu nompeo6-
HOCMU  NepUuoouUUecKozo 66e0eHUsl NUMAMETbHBLX
cybcmpamos u kudxkocmu 2—3 pasa 6 mnedenio.
Hepugepuuecku 6600uMbLl UEHMPATLHBIU GEHO3HBLU
kamemep TIpowonza (PICC-xamemep) npednasna-
ueH 0J1s1 KPAMKOBPEMEHHO20 UCTIONDI0BAHUSL U HE MO-
Kem Ovimv pexomendosan 0as daumenviozo (6onee
6 mec.) III1 6 domawnux ycaosusx. /s Munumusa-
uuu pucka paseumus KAHK 6onee npednoumumens-
HuL 00HONpoceemHbvle Kamemepwvl [35]. YV nayuenmoes
¢ MPoMOO30M 6epXHEll NOJOU BeHbL MPEOYemcs Kame-
mepusayus 6e0PenHHol Getvl, HO PUCK MEXAHUUECKUX
oca0xHenul u mpomboza npumepno 6 10 paz eviute,
uem 6 cayude nodkmouuunozo docmyna [109]. ¥V 289
NAYUEHMO8 ObLIU USYUEHBL OCTIOKHEHUSI NPU NPUMEHe-
HUU PA3TUYHBIX UCHMPATIOHBIX BEHOZHBIX KAMEMepos
OIUMENBHOZ0 UCNOABI0GAHUS HA NPOMsLKeHuu OoJiee
50 000 Oneti u obHapyxeHo, 4MO YACMOMA BOIHUKHO-
BeHUsL KAMEMEP-ACCOUUUPOSANHBIX UHpexuull Oviia
nauboaee nuskot (0,35/1000 Owneii ucnosvsosanus
Kamemepa) npu  NPUMEHEHUU  UMNIAHMUPYEMBLX
nopmos (0,19/1000) [110]. Kamemepor ¢ anmu-
MUKPOOHBIM NOKPHIMUEM NOMEHUUATOHO MOZYIN CHU-
3UMb KOJOHU3AUUIO UEHTPAILHOZ0 Kamemepd, HO Kd-
KUX-1Ub0 NPEUMyw,ecms 6 OMHOWEHUN KAUHUYECKU
QUAZHOCMUPOBAHHOZO CENCUCA UNU CBA3AHHOU C HUM
cmepmuocmu evisigaeno e o6wiao [109]. Cobaodenue
4emK020 NPOMOKOIA Yxo0d 3d KAMemepom,/ nopmom
CROCOOGCMBYem  MUHUMUSAUUU  UACMOMbL  PA3GUMUSL
anzuozennozo cencuca y nauuenmos ¢ CKK u KH
npu 0umenvHou napenmepanvrot noddepxxe [111].
Ocnognvie noxazanusmu 0as yoarenus I[[BK/ nopma
OUMENLHO20 UCNOSILI0BANHUS SABLAIOMCS: HAPYULEHUE
€20 UeJI0CIHOCIU; BOCNAUMEIbHbIE USMEHEHUS! KOKU
6 mecme 6vixooa L[BK u3-nod xoxu u mexynupye-
MAst MYHHEAbHASE UHPDEKUUS, KamemepHas uHpeKyus.
npu omcymemeuu dhgexma om cucmemHou aHmu-
baxmepuarviot. mepanuu; 06MYPUPYIOUWUL NPOceem
Kamemepa mpomO uau NPUIHAKU Mmpomobop.redbuma
6 Mecme ez0 JOKAIU3AUUU.
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Pexomenganusa 24. HezaBucuMo ot THIIA HUCIOJIb-
3yeMOro Karerepa pacrojio’keHne KOHYMKA KaTrerepa
C UCIO0JIb30BAaHHEM BHYTPEHHETO SIPEMHOTO HJIH TO/-
KJIIOYUYHOTO JIOCTYNa JOJKHO ObITh BOJU3HM COEIH-
HEHHUs BepXHeil 1MoJIoil BEHbI M MPaBOro Npe/acepaus,
YTO YMEHbIIAET PUCK pa3BuThsi TpomMOo3a [112, 113].
yaa — 2, YYP — B.

Kommenmapuu. Pempocnexmugnviii anaiu3 na-
yuenmos, Oaumenvio noayuarowux I, noxasar,
4Mmo Kamemepvl. ¢ <A0EKEAMHBIM  PACNOJIOKEHU-
eM» KOHYUKA UMEeNU HAUMEHbUWUL OMHOCUMEb-
noul puck paseumus mpom6osa (0,26 %) no cpas-
HeHuto ¢ Heydauno pacnoaoxennvimu I[BK [112].
Pempocnexmusenuiti 0630p 428 cayuaino evibpanmoix
I[{BK ommemun, wmo npu pacnoioxenuu kamemepa
Ha zpanuue npasozo npedcepdust U 6epxHell NoA0U
senvt (BIIB) moavko y 2,6 % nayuenmos nabiwo-
danocwv obpasosanue mpomba. Ob6pasosanue mpomba
OvLI0 BbIGAEHO 6 5,3 % Ccayuaes npu pacnoaoKeHuu
KoHuuxa kamemepa 6 cepedune BIIB u 6 41,7 % cay-
uaee npu €20 PAcNOJ0KeHUU 8 NPOKCUMANLHOU Mpemu
BIIB [113]. I1ayuenmuoi ¢ npagocmopoHHum 66edeHu-
em umenu 6ojee HUIKULL PUCK MPoMO03d, CE8I3AHHOZ0
¢ cepdeuno-cocyducmoimu 3adonresanusimu (OMHoOCU-
meavnvitl puck >0,39) no cpasHenuio ¢ nayuenmamu
¢ 1eeocmopontum eésedenuenm [112]. Bo ecex cayuasx
naanupyemozo npuxocrosenusi k¥ [[BK caedyem 06-
padomams pyKu COOMEEMCMBYOUUMU Oe3UHPULU-
pylowumu cpedcmeamu. /[lns nayuenmos co cmomot
UAU PUCYAOU 8AKHO, UWMOOBL YX00 3d YCMPOUCMEA-
Mu Onst cmom u hucmyn 6vin omdenen 60 6peMeHuU
om yxoda 3a xamemepom. YX00 3a MeCmoM 6biX0-
da xamemepa u3-nod KoOXu, exkaouds 00pabomxy
(ouucmxky) camozo kamemepa, dosxeHn NPOGOOUMCS
pezynspHo, no kpatineu mepe, o0un pas 6 7—10 duetl,
a maxxe Kaxovil pas, Kozda noés3ka CMAaHoBUmcs
BIAKHOU UNU 3azpssHennol [114].

Pexomenmamuss  25. /[loGaBienue remapuHa
WIH aHTHOUOTHKOB B PACTBOP JJisi NPOMBIBAHUS
LEHTPATBHOTO BEHO3HOTO KaTeTepa W oGecnedeHus
OJIOKUPOBKH KaTeTepa He SIBJSIETCSI 00s3aTeIbHbIM.
IIpu mapenrepasjibHOM NMUTAHUH MAIUEHTOB Yepe3 Ka-
TeTephl JJUTEJbHOTO MOJb30BaHHSI HAHMMEHbIIAS Ya-
CTOTa Pa3BUTHsI KareTepHOil HH(pEKIUH KPOBOTOKA
Ha0JII0/IaeTCsI MPH HMCHOJIb30BAHMH B KavyecTBe MO-
cTuH(Y3HOHHOTO KaTeTEPHOro 3aMka (puanosoruye-
CKOTr0 pacTBopa, a NpH HaJu4YuH (PaKTOPOB pHCKa
KAUK rayposmauna uau 70 9 stanoaa [115, 116].
yaa — 2, YypP — B.

Kommenmapuu. Cocyoducmovie xamemepvl 6751
10MCS OCHOBHOU NPUUUHOU PA3BUMUS NEPBUUNBIX
unghexyuil xpoeomoxa. Cywecmsyem 2 OCHOBHBIX
mexanusmna pazeumus KAHK: xoronuszayus Oax-
mepuamu, KUSYWUMU HA KOXe ULU HAPYKHOU No-
6EPXHOCIU Kamemepa uepe3 8X00HOe KOXKHOe Om-
eepcmue, K020a NOGASIOMCS NPUSHAKU BOCNAJICHUS.
MSAZKUX MKAHEU ¢ pacnpocmpaneruem umpexyuu
Kk ezo enympennemy (enympucocyoucmomy) Kom-
Uy u uHpuuyuposanue 6HymMpeHHeu NOBEPXHOCU

Kamemepa eciedcmeue KOHMAMUHAUUU Mecma CO-
edunenusi Kamemepa ¢ UHDYIUOHHOU CUCTHEMOTI.
KAHUK ycmanasausaemcs npu HAIUMUL CUCTNIEMHBLX
Kaunudeckux nposeaenui  unpexuuu (pebpunn-
Has zunepmepmus ¢ 03HOOOM U/ UNU 2UNOMEH3U-
eiu) ¢ nepeuunol Gaxmepuemuel uiu pynzemuer
npu omcymcmeuu Opyeux AEHuLIX UCTMOUHUKOS UMH-
pexyuu u evideseHUU ¢ NOGEPXHOCIU Kamemepd KO-
AUECNBEHNBIM UNU NOAYKOAUUECTNEEHHDIM MEMOOOM
Mo20 Ke MUKpoopzanumd, 4mo u u3 xkposu [117].
Mmnozouucaennovie memodvr npedomspawernus KAUK
ObLIU NPOMECMUPOBAHBL U BHEOPEHDL, BKIIOUAS UC-
nOIb306aAHUE HECKOILKUX GAPUAHIMOE PACMEOPOS
0151 NPOMBIBANUSL U PASAUUHBIX TMUNOE KAMEMePHOU
O10kuposku.  /Jlns 3mozo UCNONLI0BANUCL AHMU-
Obuomuxu, no omoeibHOCMU UAU 8 KOMOUHAUULU,
a makxe aWmMucenmuxku, maxue Kax 3Manoi, md-
Yyporudun u mpunampuiyumpam. Smu npenapa-
movl UACmMoO KOMOUHUPYIOMCS. € AHMUKOAZYISAHMOM,
maxum xax eenapun uau I/ATA. Pesyiromamor ne-
KOMOpbIX MEeMAAHAIU306 NOKAIAIU, UMO NPOMbLEA-
nue zenapunom I[BK, xomopwvie ne ucnosv3yiomcs
0. npoxoxdenus Kposu, He npodJesaem CpoKu
UX UCNOAb30BAHUS NO CPABHEHUIO C HOPMALLHHIM
pusuonozuneckum pacmeopon [115, 118]. I'enapun
6e3 Koucepeanmos 6 xonuyenmpayusx <6000 Ed/
ML He o00aadaem awmMubaAKMePUaALLHLIMU  CEOU-
cmeamu u moxem 0dxe CnocoOCMEO8AMb KOJOHU-
sauuu kamemepa u pocmy 6uonnenxu [116, 119].
Pandomusuposannoe uccaedoganue no CpagHeHuIo
eausnus nuskou 003wl zenapuna (300 EO/3 ma)
¢ 0,9 % ¢usuonoeuneckum pacmeopom, npogedenuoe
¢ npuseneuenuem 750 OHKOAOZUUECKUX NAUUEHMOB
C HeOasHo YCMAHOBJIEHHBIM NOPIMOM, HE GbLSIGUJLO
HUKAKUX CYUWLECMEEHHBIX PA3IUYUL MeXIY Zpynna-
Mu no nepsuunvin ucxodam (ezkocmv uHsEKUUU,
B03MOKHOCING ACRUPAYUU), HO NPU IMOM 4ACMOMA
KamemepHou ungexyuu 6 zpynne ¢ huauoaozuye-
cxum pacmeopom 6ana snawumo nuxe (0,03/1000
npomue 0,10/1000 Oneti 6 ezpynne zenapuna).
Omcymcemeyiom maksxe danuvie, c8UOCMENbCMBYIO-
we 0 moM, 4mo nPoPuUAAKMULECKOE UCTObI0BAHUE
anmubuOmuKos cHuxaem y nAyUeHmos, NOAYUAI0-
wux I, wacmomy 603HUKHOGEHUS KAMEMEPHOU
unpexyuu, 6 mo epems Kax ama cmpamezus necem
6 cebe HeomveMACMbLU PUCK PA3GUMUSL MUKPOOHOU
pesucmenmmocmu, 0COOGEHHO Y NAUUEHMOS, KOMO-
poin mpebyemcs  daumenvnoe npogedenue I
[120]. IIo pesyrvmaman ob630pa aumepamypol,
svnoanennozo Wouters Y. et al. (2019), naubono-
Was 6blKUBAEMOCNb NAUUCHINOE C KOPOMKOU KUl
KOU U UeHmpaivHulm enosivim nopmom 6e3 KAUK
uepes 1 200 (97 %) 6vuia docmuznyma npu ucnoiv-
so6anuu mayporuduna (0,13 na 1000 xamemep-
oneu). Tayporudun cnocoben npedomepausamo
KOJOHU3AUUIO SHYMPEHHE NOBepXHOCU Kameme-
PO WUPOKUM CNEKMPOM MUKPOOHLIX NAMOZEH08
U nPopuUIAKMUPOBAML  PA3CUMUE  YZPOKAIOULUX
JKUSHU CAYuaes Kamemep-accoutupoeaniozo cencu-
ca. Ilpu npumenenuu ¢usuonozuueckozo pacmeopa
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yacmoma KAUK cocmaeuna 0,74, a zenapuna 2,01
na 1000 xamemep-Onei. Pesyrvmamol uccaedosa-
HUI NOKA3bIBAIOM, UMO (hu3u002UUeCKUL PACEOP
Moxem Goimv emopvim ayuwum sapuanmom (nocie
maypoauduna) pacmeopa 05 3anoaHenus Kameme-
pa uru nopma [121, 122]. V nayuenmos ¢ xuwey-
HOU Hedocmamounocmulo, Haxoosuuxcs na /11,
MAYPONUOUH-UUMPATN-2eNADUHOBVIL  KANETNEPHBIL
3AMOK NPOAGUL KAUHUYECKU ZHAUUMOE U IKOHOMU-
YeCKU 6blz00H0e COKpAUEeHUEe KaAmemep-accoyuupo-
BAHHBIX UHpEKUUL KPOBOMOKA 6 ZPYNNAX 6blCOK020
pucka no cpasmenuio ¢ zenapunom [123]. Umeomcs
dannvie 0 npogurakmuueckol IPppexmusnocmu
KAHUK y nayuenmos, 01umesvio nOAydaouux 0o-
mawmnee I1I1, smanonosozo zamxa (93). Y 87 6oxv-
HbLY, NOAYuarnuwux 5—7 paz e uedeno OdomawHee
1111 uepe3 myunerupyemviti CUIUKOHOBHIU Kamemep
Xukmana ¢ ucnoivzosanuem A3 nymem exeoHe6Ho-
20 86edeHUs. 6 Npoceem Kamemepda Nocjie NPoOMuled-
Hus ezo uauosozuneckum pacmeopom 2 ma 70 %
IMAHONA NO OKOMYAHUU NAPEHMEPANbHOZO 66€de-
HUS NUMAMETbHLLY  PACMEOPOS, PEempOCneKmucHo
usyuena yacmoma eosnuxnosenusi KAUK e meue-
Hue 14-mecsiunozo nepuoda. Ilepuod nabawooenus
cymmapmo cocmasui 13 386 Ouei xamemepudayuu.
Hayuenmor cpasruearucy ¢ KAUHUYECKU CXOOHOU
epynnotl 6oavnvix (n = 22), noayuarowux domaur-
nee I nod nabaiodenuem mozo xe yupe;xoeHus,
Y Komopuix 00 eHedpeHus NPOMOKOId NO UCNOIb3IO-
BAHUIO IMAHONA NPUMEHSIIICS 26NAPUHOGHIL 3AMOK.
Toavko y 5 uz 87 nayuenmos (5,7 %) ¢ npomoxoson
93 60 epems nabmodenus GvLau OUAZHOCIIUPOBATLL
KAHK (0,45/1000 xamemep-oneii). B xoumponv-
HOU zpynne 3a pems HabodeHust J0CIMOGEPHO UAaAe
(10 cayuaes — 8,7 %, p < 0,001) duaznocmuposa-
aucy 00ur uau 6oaee anuzodoe KAUK (8,7/1000
kamemep-oneti). Ilo pesyivmamam 0annozo uccie-
dosanusa Oenaemcsi 6vi6o0, umo uacmoma KAHUK
npu npumenenuu I3 umena mecmo 6 19 pas peixe
[124]. IIposedennviii memaanaiusd o eAUsHUU Kdme-
mepnozo O3 nokazan ezo shpexmusnocmv 6 CHu-
Kenuu KAUK y nauyuenmoe ¢ mynHHeIuposanHviMu
UCHMPATOHLIMU  6EHOSHBIMU  KAMemepamu, Haxo-
Osiwguxcst Ha zemoduanuse [125]. Ipu nodosperuu
Ha HATUMUE GHYMPUNPOCEEMHOZO MPOMOA He0OXO-
dumo evinoanume Y3/ 0as uckioueruss npoooi-
JKalouezocs mpombo3a 3a npedenamu Kamemepd,
umo mpebyem yoarenus I[BK. I[Ipu npucmenou-
HOU J0Kanu3auuu mpomba pexomendyemcs 6ozee
MUWAMENILHO NPOMBIGAMs Kamemep 00 U Nocle Uuc-
noavsosanus. Ilpu noanou obcmpyxuyuu npoceemad
Kamemepa mpombom HeobxX00UMO NPEONPUHAMDL NO-
NBIMKY UCNOSLI0BAMb 3AMOK C 2eNAPUHOM, A JYU-
we ucnoavsoeamov 3amox ¢ ypoxunasou (5000 EO
6 1,0 mn ¢usuonozuuecxkozo pacmeopa). Ilo 603-
MOKHOCIU MOXKHO UCNOIb308AMY (hapmakonetnviil
npenapam, colepxKawuli pacmeop maypoiudund,
yumpama u ypoKumaswvl 8 KoJAuuecmee, COOMEEMm-
cmeylouwem enympennemy obsemy xamemepa (nop-
ma). Ipu naruwuu mpombomacc 60kpyz xamemepa

6e3 napywenus pyuxuuu I[BK 603moxno npogede-
HUe CUCMeMHOU 2enapuHuU3auuy npu OMmCYmCcmeul
npomusonoxazanui. Yacmoie mpombomuueckue oc-
JOXKHEHUST QOJLKHBL HACOPOXKUMY 6 NAAHEe HAIUYUSL
y 60161020 mpombopuauu [117].

Pexomenpamust 26. Kaxkapni mamment ¢ CKK
u KH, xoMy nokasaHo U IJIaHHPYeTCS NPOBeJeHHe
NapEeHTEePaJbHOTO NMHUTAHUS B JIOMALIHUX YCJIOBHUSIX,
U/ WM JIMII0, OCYIECTBJSIONEE YXO/ 32 HUM, JI0JIK-
HBI TPOiiTH OGyYeHHE 10 CIEeNUATbHON Nporpamme,
KOTOpasi BKJIOYaeT yXOJ 3a KaTeTepoM, ITambl MPH-
roToBJIeHHsI HH(Y3HOHHBIX PACTBOPOB H KOHTeiiHepa
C NMUTATEJbHBIMU CyOCTpaTaMM, HCIOJb30BAHHE HH-
¢dysomara, a Takke mpeqoTBpalleHHe, PACIIO3HABA-
HUHE W ycTpaHeHue ocJjoxknenwii [126]. Y1 — 3,
YYP — B.

Kommenmapuu. ITposedenue I sersemcs
CA0KHOU 3adaueti. Baxho oyenumv KozHUMUBHbIE
u pusuueckue cnocobnocmu navyuenma (auya, ocy-
wecmensouezo yxod) neped HAUAIOM NPOZPAMMbL
obyuenus JAIII. I[Tpu smom oyenusaromcs peabuiu-
MAUUOHNHBIT NOMEHUUAL OOIBHO20, d MAKKe JoOMAU-
nas obcmanoska. Obyuenue O0JLKHbL NPOGOOUMD
MOJILKO ~ CReYUAIbHO HA3HAUEHHbIE COMPYOHUKU.
Ipu nodzomosxe nayuenmos x JII1T ucnoiv3yromcs
pasauunvie Memoovl 00yueHusl, 6KAI0UAST NeUAmHble
pasdamounvie MAMepuUaIvl, NOCOOUL U BUOCO3ANUCU
[127]. Yuebnas npozpamma dorxna exaouamo yxoo
3a Kamemepom, OCHOBbL NPOPUNAKIMUKU U PACNO3-
HABANHUSL OCAOKHEHUU, CBA3AHMHBIX C COCYOUCTNBIM
docmynom, QUCOANAHCOM KUIKOCU, ZUNEPZIUKEMU-
et UAU unoeauKemMuell, camvie pacnpocmpanentvie
owWuUbKU, NPAsULA XPAHeHUs U 06pabomiu Konmeu-
Hepos, 000a6AeHUsT GUMAMUHOE U MUKDPOILEMEH-
mMos, d MAaK e UCNOb30BAHUS U YX00d 304 HACOCOM.
Obyuenue JITIT 00axHO Npoooumvcs 6 Ycio6u-
X cmayuonapa 0o momenma evinucku. Ilpu amonm
He caedyem YCMAHABIUBAMb GPEMEHHbIE OZPANU-
uenus 0 obyuenus [128, 129]. Ileped evinuckou
navuenmy 00/KHbL Obimb 0anbl NOOPOOHLIE NUCY-
MeHHble UHCMPYKUUU NO UCNOTb30BAHUIO UCHMPANb-
H020 6eH03H020 O00CMYNA U NOC1ed08AMEILHOCTNU
peanruzayuu ungysuonnol mepanuu, a maxxe I111
6 JOMAWHUX YCJI08USLX, NOCIE Yez0 OH NOONUCHIeaem
unghopmuposanmoe coziacue. Iockorvky y Odanuou
Kamezopuu OOILHLIX 8 npoyecce NPosedeHus unpy-
suonnou mepanuu u Il mozym eos3nuxamv pas-
JUUHBIE GONPOCHL U NPOOAEMb, OHU OOJKHbL UMEMD
BO3MOKHOCM® NOCNOAHHOU meaedonHol, a npu He-
00x00uMOCU U OUHOU NOOOEPIKKU CO CMOPOHBL XO-
powo obyuennou komandwl. Iloxasano, umo navuen-
Mbl, UMelwUe C613b C MAKOU CREUUAIUSUPOBAHHOU
KOMAHOOU, umeom ayywue pe3yivmamol U MeHb-
Wy yacmomy eosnukHoeenus cencuca [126, 130].

Pexomenpauusi 27. Mouuropunr 3ddexTus-
HOCTH M 0€30MaCHOCTH /UIMTEJbHOTO /IOMAlIHe-
ro mnapeHTepaJjibHOro INUTAHHUA CJI€eAyE€T NPOBOAUTH
0 Mepe HeOOXOAMMOCTH NP HAJIMYHH CIIENUAIbHBIX
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nokasaHuii, HO He pexke 1 paza B 3 mecsima [127].
Yiaa — 3, YYP — B.

Kommenmapuu. Ilenvio xaunuxo-1a6opamoprozo
MOoHumopuneza 3a cocmosnuem nayuenmos ¢ CKK
u KH, noayuarowux 6 0OMAWHUX YCAOBUAX NAPEH-
mepanvHoe numanue, s8asiemcs KoHmpo.Jib NPAGUIb-
HOCIU U OUeHKa pghexmusnocmu ezo nposedenus.
Hocne nposedennozo uHcmMpyKmaxa u 0C60EHUS.
NPAKMUUeckux Haevikos no pearusavyuu I nayu-
enmam npedcmoum ymemv pPAcno3HaA8AMb HAUALD-
Hble CMAJUU NOMEHUUATLHBLX OCAOKHEHUU, GKIIOUAS
unpexuuu, Mexanuueckue nPooaeMbl ¢ KAMEMepoM,
BEHO3HBLU MPOMOO3 U MeMAOOIUUECKUE HAPYULCHUSL.
Baxen maxxe u ncuxonozuueckuli MOHUMOPUHZ
6 €653U C O0UMENbHBIM NPOGeOeHUEM JoMAUHE20
IIT u ezo nomenyuarbHO HEOLAZONPUSIINHOIM GIU-
SHUeM Ha nacmpoenue nayuenmd. /oxasamenvhas
aumepamypa no moxumopuey npu domawnem I11T
He3Hayumeavna. Habawdamenvnoe uccaedosanue,
u3yuasuiee cOCMosIHUE MOHUMOPUH2A 34 NAUUECHMA-
mu, noayuarowumu domawnee IIT1, ¢ 42 yenmpax
Esponvt noxasano, 4mo y écex nayuenmos He pexe
001020 pasa 6 3 Mmecsyd ouenusaemcs: OUHAMUKA CO-
MAMOMEMPUUECKUX U HEKOMOPHIX TAOOPAMOPHBLL
noxasameel, 6 88 % uenmpos pezucmpuposanocs
cocmosnue zudpobananca, a 6 74 % noayuanru umn-
popmayuro o nepoparviom npueme nuuy [127].
/s nabopamopnozo MOHUMOPpUHZA CMACULLHBLY
nayuenmos pexomendyemcsi nposodumsv Kaxovie
3 Mmecaua caedyouie UcCIe008AHUSL: OOULEKIUNHU-
YecKull AMAAU3 KPogu, 00wl AHAAU3 MOYUU, Me-
cmot na pynxuuro neuenu (AJT, ACT, 6urupybun,
n0 NOKA3AHUAM Wes0uHas ¢occhamasa u zamma
I'TII), obwuii Gerok, arvbymumn, MOUCGUHA, Kpe-
amunuM, mpueauuepudvl, 2a10K03d, A MaKKe Ha-
mpui, xaiul, Kaivyul, maznui, ocghamol u xese-
30. Onpedenienue MUKpoOIIEMEHMOS, BUMAMUHOE A,
D, B,, u ¢onuesoil xuciomor ciedyem npoeooumo
¢ unmepsanom 6 12 mecsues. Pexomendyemes max-
Ke exezo0Ho0e usmepenue MUHepaiIbHol NAOMHOCINY
xocmu [8, 28, 127].

Pexomengamust 28. [das ycnenmHoii peaausaiuu
JIOMalIHeT0 KJIMHIUYECKOro (9HTepaJbHOrO U MapeHTe-
PaJbHOTO) NUTAHUS PEKOMEHIYETCSl CO3/aTh IPYIILY
nytpuruBHoii noazepxkku (I'HII), kortopasi roroBur
MPOTOKOJIBI, OCYNIECTBJISIET yYeT, 00yueHne u HaGo-
Aenue 3a nmamuentamu. Y/[/I — 3, YYP — B.

Kommenmapuu. ITompebrnocms 60 gnedpenuu
AT xax cmayuonap3amewaowel mexnonozuu Jo-
CMAMOUHO 8EUKA U NPOOOJLIKAECM NOCTHOSIHHO Y6~
yueamuvcs. B amoil cessu cozoanue FTHIT umeem eax-
Hoe 3Hauenue 018 ONMUMUIAUUU, IPDEKMUBGHOCTRU
U 6e30NACHOCIU JleYeHUs. NAUUEHINO0E, NOLYUATOUUX
KAUHUYECKOE, O0COOEHHO NAPEHMEPAIbHOe, NUMAHUe
6 domawnux ycrosusx. Bee navuenmol, HyxOar0uu-
ecsi 8 IMOM KOMNACKCHOM JledeHuU, OOJKHbL UMEND
KOOPOUHUPOBAHHYIO  NOMOWDL  OM  CREUUAUCTIOG
THII, xomopvie Oo/xHbl 00echeuusams Kax Gu3au-
4eCKY10, MAK U NCUXOJ02UUECKYI0 NOOJEPKKY 6CeM

nAyUeHmaM, Komopvle 8biNUCHIBAIOMCS U3 CIMAUUOHA-
DA U OCYULeCMBASIOM NEPexod Ha doMauiiee KIUHU-
yeckoe numanue. 3adauu KoManovl 00JLKHbL GKJIIO-
Uamov yuem NAUUeHMos, MUHUMUAUUIO OCAOKHEHUL
IHMEPATLHOZO U NAPEHINEPATLHOZO NUMAHUS NYMEM
obecneuenus cobao0enus npomoxoioe jewenust (0co-
benno no yxody 3a xamemepom,/ nopmom), a maxxie
KOHMPOJIb 30 OCJOKHEHUAMU, GKII0UAS KAmemep-ac-
couuuposannvie npoosemvr (KAUK u mpom6o3 yen-
mparvHou 6envl) U MemaboIudecKue OCA0KHeHUs.,
maxue Kax 3abojiesanus newenu u xocmeu, oucba-
JAAHC NUIMAMETLHBIX MUKPOIeMenmos [127].

3.2. Xupypruueckoe JedeHue CUHAPOMA

KOpOTKOﬁ KHIIKHU

AyTOonornYHbIE PEKOHCTPYKITIH KHIIEYHIKA
(APK) B HacToslee BpeMsl 3aHUMAIOT OJHY U3 JIUH-
PYIOIINX MTO3UIINH B CXeMe HeTPaHCIIaHTOJIOT HUeCKON
TexHosiorun JiedeHus mnainuentoB ¢ CKK u xponwuue-
CKOIl KUIIEYHON HeZO0CTATOYHOCThI0. OCHOBHASA II€Jb
xupypruueckoro jedennsi CKK — BoccraHoBienue
sHTepaibHOU aBTOHOMUU c oT™MeHoiu [Tl wmm moBEI-
HIeHWe SHTEPATbHON TOJEPAHTHOCTH, IO3BOJISIONIEN
YMEHBINTh 3aBUCUMOCTDH OT BHYTPUBEHHON MOAIEPIK-
KU, YTO UMEET HEOCITOPUMOE KIMHUYECKOE U SKOHOMHU-
yeckoe 3Havenme [131, 132].

Omnepanuy, HanpaBjieHHbIE HA YBeJUYEeHUE BCACHI-
BaTEeJIbHOI MOBEPXHOCTH KUIIEYHON TPyOKH, J0Ka3a-
Jin cBOIO 3(PPEKTUBHOCTL, HO MPUMEHSIIOTCS B I€Ha-
TPUU 3HAYUTEJBHO Yallle, YeM BO B3POCJION TIPAKTHKE,
SBJISSCH TPEPOTATHBON KPYITHBIX MHOTOIPOQUIBHBIX
LEHTPOB, 3aHUMAIONUXCS MPOOAeMaMU KUIIEYHON pe-
a6umuraiuu. OCHOBHBIMU BUJIAMU SHTEPOILIACTUKH,
UCTIOJIb3YEMbBIMU ISl JIOCTHKEHUST SHTEPAIbHON aBTO-
Hommn y 6osbHBIX ¢ CKK n KH, sasasmoTes:

+ IPOJIOJIBHOE yJJINHEHWE U CYKEHHe KHIIKH
(Longitudinal Intestinal Lengthening and Tailoring,
LILT — omepamusa Bianchi);

+ TOCJIeloBaTeIbHAs TIOTIEPEYHAsT SHTEPOILIACTUKA
(Serial Transverse Entero Plasty, STEP);

+ cUpajbHOE Y/JIWHEHUE W Cy:KeHHWe KHUIIKH
(Spiral intestinal lengthening and tailoring SILT).

TepMuH «ayTOJOTHYHBIE PEKOHCTPYKITUH KUIIEYHNU-
Ka» TpaBUJIbHEE WHCIIONb30BaTh HE Kak o6oOmialiee
MOHSITHE JIJISI PA3HBIX BH/IOB 9HTEPOILJIACTUKH, a KaK ee
coYeTaHue ¢ OJJTHOMOMEHTHBIM YCTPAHEHUEM JIPYTUX XH-
PYpPrudeckux 3a60JI€BaHUN KUIIEYHUKA ¥,/ U OCJO0K-
HEHWI{, TPUBOANIMX B COBOKYITHOCTH K CO3/IAHUIO OII-
TUMAJBHBIX YCJIOBHI PaGOThl CHCTEMbBI THIIEBAPEHMUS.
Hanpumep, coueranue 3HTEPOILIACTHKUA C BOCCTAHOB-
JIEHUEM TI€JIOCTHOCTH KHUIIEYHON TPYOKH MU 3aKPbITHE
KUIIEYHBIX CTOM C (DOPMUPOBAHUEM MEKKUIIEYHBIX
AHACTOMO30B YBEJUYNBAET IIAHCHI HA BOCCTAHOBJIEHUE
SHTEpATbHON aBTOHOMWHN. HeMHOTOUMCIEHHOCTh U Te-
teporeHHocTh narpentoB ¢ CKK smmutupyer npose-
JIleHre PAaHJOMHU3MPOBAHHBIX KOHTPOJUPYEMBIX HCCJIe-
JIOBaHUil, HO B Psi/ie HAYYHBIX TPY/IOB OMyOJNKOBAHBI
CTATUCTUYECKU JJOKA3AHHbIE MTPEIUKTOPHI BOCCTAHOBJIE-
HUSI SHTEPAJIbHONW ABTOHOMHMU Y B3POCJBIX MAIUEHTOB
mociae APK [133, 134].
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K HMM OTHOCAT: aHATOMUIO DPEKOHCTPYHPYEMO-
ro kumeynnka (IJMHY W IMUPUHY BOCCTAHOBJIEHHOM
TOHKOW KHINKU, COCTOSIHUE TOJICTOH KHUIIKK), TPOIOJI-
sxuTeapHocTh W coctaB IIIl mo omeparum, ypoBeHb
6uMpy6rHA KAk OCHOBHOTO MapKepa IPOTPeccuu 3a-
6oJIeBaHUS TIEYeHN, ACCOIMUPOBAHHOTO C MOPAXKEHIEM
kumeynuka [135]. Ilpu ycioBum KOMILIEKCHOTO Jieve-
wus 6ompHoro ¢ CKK u KH B pamkax mporpammbl
KHIIIEYHON peaGIINTAIIE BEPOSITHOCTD JOCTIDKEHUS
SHTepaJbHON aBTOHOMUU Tocae APK MoxeT coctas-
asatb 10 83 % [136]. Ilpu sTOM y IallMeHTOB C YJib-
tpakoporknmu Bapuantamu CKK nabuomaemoe mocie
APK cokpatenue pueit nadysun n o6bema I111 rakxke
SIBJISIETCS. XOPOIIUM Pe3yabTaTOM JIEUeHUST W BO3MOK-
HO B 40 % ciyuaeB. CpaBHUTEJNbHBIN aHAII3 GOJBHBIX
¢ CKK u KH, nmepenecmmmx APK u TpancmianTammio,
MOKAa3aJ, 4TO JOJTOCPOYHAs BBIKMBAEMOCTb U Kaue-
CTBO JKM3HHM 3HAYHWTENbHO BBINIE CPEAN TIAIMEHTOB
HOocJie PEKOHCTPYKTUBHBIX OIepalfii Ha KUIIEYHHKE,
yeM y OOJIHbHBIX, MEPEHECHINX PasJUYHbIe BUBI BUC-
nepaibHbIX Tpancmiantamwmii [137, 138]. Heo6xoaumo
MOYEPKHYTh KJIMHUYECKHE, COIUATHHO-IKOHOMITYE-
CKHe U ITHYECKHE ITIPEUMYIIEeCTBA PEKOHCTPYKTUBHOI
xupyprun B miane ycrpanenns CKK m KH mocre
6apHaTpUYeCKUX OIEPAIHii 110 CPABHEHHIO C JJIUTEb-
ubM T1IT u tpancnantanueii [139, 140].

Pexomenaanusi 29. AyToiornyHble peKOHCTPYKIIHH
kumeynuka namuentaMm ¢ CKK pexomenzaoBano mpo-
BO/JIUTh B KJHMHUKAX, CENUAJN3UPYIOIUXCS Ha Jieye-
HUM AaHHOM martoJjoruu. Y/l — 3, YYP — B.

Kommenmapuu. /[ns noayuenus noaoKumeivHozo
pPe3yvmama Xupypeuieckozo AeUeHus MmexHuuecKue
momenmot APK dosknvl 6oimo uemko ompadomanol.
Xupypeuueckue ocaoxnenus snmeponaacmuru (He-
COCTNOAMENILHOCTNG KUWEUHO20 UWEd, CNEHO3bl Kuley-
HOU MpYOKU 6 MeCe PEeKOHCMPYKUULL, UUEeMUYECKOe
noepexxoenue pexoHCmpyupyemMou Kuwki, cnaeunas
6oa1e31b) Mmpebyiom He MoivKO NOSMOPHOZ0 ONEPd-
MUBHOZ0 JeUeHUsl, HO MOZYM NOB.Jeub 3d COO0U 8Mo-
puuHoe Ccokpawenue OAUHbL Pe3UdYarbHOU KUWKU.
Heocnopumvim ¢haxmom siensiemes mo, umo pe3y.iv-
mamol xupypeuueckozo aeuenuss nayuenmos ¢ CKK
(npodoskumeHOCID U KAUeCME0 KU3HU, 60CCMA-
HOBACHUE IHMEPANLHOU AGMOHOMUU) ZHAUUMETLHO
8blUe NPU MEKOUCYUNIUHAPHOU KYPAUUU NAUUCHINOE
8 PAMKAX NPOZPAMMBL KUWEUHOU PedbUuIumauuu 0o-
Hozo yenmpa [141—144].

Pexomenpanusa 30. Bonpoc o BbiGope Buja 3H-
TePOIIACTHKH PEKOMEH/OBaHO pemaTh HHAWBHIY-
aJIBHO B Ka’K/IOM KOHKPETHOM CJyYae B 3aBHCUMO-
CTH, NpeXKJe BCero, OT aHATOMO-(QYHKIHOHAJIbHBIX
XapaKTepUCTUK Pe3U/YaJbHOTO OTpPe3Ka KHIIKH.
yaa — 3, YYP — B.

Komumenmapuu. Paspabomxa cxemor APK mpeby-
em NepcoHaIU3uUPoOBAnHoZ0 N00X00d, YUumvléaouezo
8 nepeyr ouepedv NOCMPE3CKUUOHHYIO AHATROMUIO.
JAns evnoanenus LILT neobxodumo pacwupenue
pesudyanvnoti moukou xuwku 6oaee 4 cm. SILT,

6HeOpeHHas. OMHOCUMENLHO HEOA8HO MEeMOOUKA CRUL-
DATLHOU IHMEPONIACTRUKU, NPUMEHUMA 0151 YOIUHe-
HUSL YMEPEHHO PACULUPEHHO020 CezMeHmMd pe3udyaiv-
HOU MOHKOU KUWKU, HO OE30NACHA NPU GbINOSHEHUN
Ha yuacmke pexoHcmpyupyemou xuwxu do 10 cn.
Hpogedenue STEP 603M0XHO HA 6CeM NPOMSLKEHUU
pe3udyaivHol KuwKy U Ha Kuwke ¢ pasHot cmene-
Hoto Quramavuu [145—147].

Pexomenmamusa 31. Xupypruueckoe JieyeHue pe-
komengosano manuentam CKK-KH, ne umeronum
TEHIEHIIMH K BOCCTAHOBJICHUIO SHTEPAJIbHOI aBTOHO-
MHUU HA MPOTSKEHUU MOJIyTOPA-/ABYX JIET MMOCJI€ UHHU-
nuasbHoii pedexkiyu. Y/ — 3, YYP — C.

Kommenmapuu. Pannss pedyxyus napenmepaiiv-
HO20 numanus u/unu obpemenue NOJHOU IHMEPALb-
HOU a6MOHOMUU 6 pe3ybmame YOJUHeHUs. MOHKOU
KUWKU U 80CCO30AHUSE NPUEMAEMOU 015 NUUEEADEHUS
anamomuu JKKT noseonsem usbexamo 4en020 psod
OC/OKHEHUTL, CEA3AHHBIX C NPOGedeHUeM OJUMEbHOZ0
napenmepaiviozo numanus. B nepsyio ouepedv peuw
udem 00 UHDEKUUOHHBIX U MPOMOOTNUUECKUX KAame-
Mep-accouuUPOBAHHBIX  OCAOKHEHUSX, JUOUPYIOUUX
y 6oavnvix ¢ KH u seasiouuxcs 00HOU U3 OCHOGHBLX
npunun 1emaivnulx ucxodos [141, 143, 148].

Pexomenmanusi 32. Xupypruueckoe JeyeHUe pe-
komenzoBano nanuenram CKK-KH npu passuruu
YIPOKAIONMX KU3HH OCJIOXKHEHHH, O0O0YCJIOBJIEH-
HBIX peJuJjaTainueil pe3uyaabHONl TOHKOH KHIIKH.
yaa — 3, YYP — B.

Kommenmapuu. Medukamenmo3Ho-pe3ucmenm-
HOLL CUHOPOM U3OBLIMOUHOZ0 OAKMEPUAILHOZO POCIA
U peyudusuUpyIUas MpancioKauus YCJi08HO NAMO-
2EHHOU KUWEUHOU MUKPOGIIOPpbL U ee MOKCUHOB 8 Cl-
CMeMHbIll KPOGOMOK SBASIOMCS NPUUUHAMU CENCUCA
U OOHUM U3 OCHOGHWLIX (DAKMOPOS, YCY2YOITIOUUX
meuenue 3a607€6aHUS NEUCHU, ACCOUUUPOBANHOZ0
¢ nopaxenuenm kuweunuxa (1FALD). 3nauumenvnas
Junamauyus pe3udyaibHol MOHKOU Kuwku, noddep-
JKUBAIOWAS IMU  OCAOKHEHUS, HE3ABUCUMO Om ee
dnunvt mpebyem nposedenus APK [148, 149].

Pexomenganusa 33. ITanuentoB ¢ CKK-KH c co-
XPaHSAOIIEcs 3aBHCUMOCTBIO OT MAaPEHTEPAJbHOTO
OUTAHUS TOCJ€ AYTOJOTHYHBIX PEKOHCTPYKIMHA KH-
HIEYHHUKA, HO C MOTEHIHAJbHO BO3MOXKHbIM 3(Pdex-
TOM OT MOBTOPHOII SHTEPOIJIACTHKH, PEKOMEH/IOBAHO
paccMaTpuBaTh B KavyecTBEe KaHAHAATOB /s I0-
CJEYIONIET0 DTANMHOT0 XHPYPrHYECKOTO JieYEeHHSI.
yaa — 3, YYP — C.

Kommenmapuu. IToemoproe yorunenue KumeyHou
mpyOKU MEXHUUECKU B0IMONKHO NOCAE JN0O0U U3 HAU-
6oaee pacnpocmpanennvix sumeponiacmux (STEP
u LILT). IIposedenue nosmopnvix APK y cma-
OUILHBIX  NAUUEHMO8 0e3 OCA0KHEeHUL, UMCTOUUX
uemkue nokazanus x mpancnianmavyuu (6 nepeyio
ouepedv — GMOPUUHBIL OUIUAPHBLL UUPPO3 HA (ote
IFALD), nossoasem docmuznyms IHMEPANLHOU A6-
monomuu 6oaee uem y nososunvl u3 nux [150, 151].
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Pexomenmamus 34. B nporokosiax onepanuii uHu-
IMAJBHOW U NOCJCAYIOUUX pe3eKUUi KUNIeYHHKA,
a Takxke nocJe kaxaoii APK, pekomengoBano uetko
YKa3bIBaTh OT/AEJ H [JINHY OCTaBHIelCcd TOHKOI KHII-
KH, COXPaHMBIIHIICS OT/€eJ TOJICTON KUIIKH, a TaK:xKe
HaJIMYHe WU OTCYTCTBHE HJIEOLEKAJbHOTO KJAINAaHA.
yaa — 2, YYP — B.

Kommenmapuu. H3snauanrvno ocuosnas unghop-
mayus o eapuanme CKK ocnoevisaemcs na npomo-
KOJLAX Onepayuil, z0e 4emro 00JKHbL ObiMb YKA3aAHL
NPUUUHA UHUYUATLHOU U NOCACOYIOUUX  Pe3eKUUl
Kuweynuxa, omoeavl u 0JUHA PE3eUUPOBAHHOZO Kil-
weunuxa, omoeavl U OAUHA Pe3udydiviozo omoend
Kuweunuxa. /Jauny pe3udyaivHot MOHKOU KUWKU
pPeKoMendyemcs: usmMepsimo JeHmol, pPa3MeueHHol
10 aAHMUOPBIKECUHOMY KPAIO, HAYUHAS OM CGA3KU
Tpeimuya uru npu ee omcymemeuu 6 cayuae He3a-
BEPULEHH020 NOBOPOMA KUWEUHUKA OM 0YOOeHOe-
Ha1bHo20 nepexoda. Onucvleas peaudyairvuyio mo-
CMY10 KUWKY, caedyem uemko yKa3admov HAIUUUE
UAU OMCYMCMEUE UACOUEKATLHOZ0 Y21d U COXPAHUG-
wuecs omdeavt moacmou kuwxu [138, 141, 152].

3.3. TpancmianTanusi TOHKON KHIIKA

Pexomengamusa 35. OCHOBHBIMM IIOKa3aHUAMU
JUISI HANpaBJeHUSI NAIMEHTOB HAa TPAHCILIAHTAIUIO
tonkoii kumku (TTK) saBasnorca: meoGparumast Ku-
HIeYHasi HeJOCTATOYHOCTb, OCJIOKHEHHasl SIBJEHHSIMU
GbICTPO MPOrPECCHPYIOIIETO XOJIECTATHIECKOTO 3a60-
JIEBaHUS MIeYeHH, TPOMOO03 ABYX WM 6oJiee IEeHTPab-
HBIX BEHO3HBIX KAHAJIOB, NCIOJIb3yEMbIX /ISl TApEHTe-
PaJIbHOTO NMHTAHUS, U PENUAUBHPYIONIAS] KaTeTepHas
ungeknusa kposoroka. Y/ — 2, YYP — B.

Kommenmapuu. ¥ nayuenmose ¢ CKK u msixenou
KH 603M0:KHA MpAHCNAGHMAYUS MOHKOU KUWKU.
B nacmosiuee epems 60 6cem mupe 6binosneno 6ojee
1200 maxux onepayuii [138]. B omauuue om noueu-
HOU HedoCmamouHocmu, 20e MpancniaHmauus npeo-
noumumeaviee 00J20CPOUHOU  IKCMPAKOPROPANLHOU
nodoepKKU, KulleuHas MpanCniaHMAayus eue He Mo-
Kem Obimb PeKomMendosana @ Kauecmee daibmepHd-
MueHOU mepanuu 01 NAUUEHMOS, CMAOUILHO NOO-
0ePIKUBAIOWUX  CBOU  20MEOCMA3 U  HYMPUIMUGHDIL
cmamyc ¢ NoMOULbIO GHYMPUBEHHOU mepanuu. Imo
CBAA3AHO KAK C XOPOWUMU PE3YJbIAMAMU 6 UETOM
no  00120CPOUHOMY  NAPEHMEPANLHOMY — NUMAHUIO,
max u ¢ Cepve3HbiMU NPOOIEMAMU, GOIHUKAIOUUMU
npu nepecadke xuweunuxa [112]. H3zoaruposannas
MPAHCNAGHMAYUS. KUWEUHUKA NPOBOOUMCSL Y NAUU-
enmoe ¢ CKK u evipaxennod KH npu omcymcmeuu
conymemsyiouux 3aboresanuii neuenu. Cuumaemcs,
umo xauecmeo xuswu nocae TTK evuue uru paswo
makosomy npu nposedenuu dozizocpournoeo 1111 [153].
Ieuenouno-xuweunas — mpancnaanmavus — (IIKT)
PACCMAMPUBAECS Y  PEUUNUEHMOE C  HeoOpamu-
moti KH u xoneunotl cmadueti 3a60ie6anus neveni.
Hccenedosanue 6oavwoti 6asvl  0annvlx NOKA3AL0,
umo y nauuenmos ¢ sasucumvim om III1 3ab6o1e6a-
Huem neuenu, KOmopvim Ovlid Npogedend KoMOUHU-
pPOBANHAS MPAHCHIAAHMAYUUS NEYEHU U KUWEUHUKA,

pe3yomamot ObLAU SHAYUMETLHO XYKe, YeM Y NAlU-
enmos, KomopvlMm Oblad NPogedeHd U30IUPOSANHASL
TTK. Ocnosnoti npuuunoti cmepmu nocae TTK ocma-
1omes ungpexyuonnvie (ocobenno Gaxmepuanvioie)
ocnoxuenust. IHpomueonoxasanuamu k TTK aensrom-
Csl: HAUYUe AKMUBHOU UHPeKUUU, 3/I0KA4eCBEeHHOU
ONYXONU, MYJAbMUCUCINEMHAS. OpeanHas Hedocma-
TOYHOCMD, OMeK 2071081020 Mo32d, BHU-undexyus
6 cmaduu axmuernozo CITH/la [154, 155].

Pexomenmammsa 36. TpancniaanTtamusa TOHKOM
KHUIKH MPOBOAUTCS MHOTrONpo(HIbHONW TpyNmoii,
B KOTOPYIO BXOJAT BpPay-TPAHCILIAHTOJIOT, TemaTo-
JIoT / TaCTPOBHTEPOJIOT, KJIMHMYECKHii (papMaKoJior,
CHEIHAJUCT 110 HHPEKIHOHHbIM 3a00J1€BaHUsIM, Kap-
JIHOJIOT, JIUETOJIOT, ICUXO0JIOT, COLMAIbHbIA pabOTHHK
u punancossiii koopaunatop. Y/ — 2, YYP — B.

Kommenmapuii. O6s3amenvnoi 161s1emcs ouen-
Ka 6 NpeompancniaHmayuontulil nepuod Heoo-
X00UM020 00BEMA  BMEULAMENLCNEA:  UI0IUPOBAH-
HAsL UMU MYJMUBUCUEPANLHAS MPAHCHIAHMAUUSL.
Omanvt npeompancnianmayuoHnol ouenKu npuse-
denvr 6 Ilpunoxenuu I'5 [156—158].

4. MeauiuncKasi peaOHIMTaIHSs
naienToB ¢ CKK u KH

OcyiecTBieHe  MEIWIIMHCKON — peaGuuTaiun
nanmenToB ¢ CKK n KH goJykHO ocy1iecTBasTbCs
Ha BCeX TallaX OKasaHUsl MEeUIMHCKON MOMOIIU: To-
CIMTAJIbHBINA 3Tall — JIHEBHOW cTanuoHap — amOyJia-
TOpHOe Halso/ieHre. PeabuantainnoHHble MepoTpusi-
TUS JTOJDKHBI BKJIIOYATH OIEHKY PeabUIUTAIMOHHOTO
MOTEHITMANA TTAIIUEHTA € TOCAeYIONIM COCTaBIEeHUEM
[IpOrpaMMbl HAYaJbHOTO 3Talla 1 KOHEYHOW IIeJIN KasK-
Joro stara peabusntanuu. IIpoBenenue mocienyio-
MIAX 3TATNOB peabUINTAINN, €CJU HE JOCTUTHYTA 1ETh
MIPEIBIIYIINETO ATATA, SIBJSETCS HENeaeco0Opa3HbIM.

Manuentst ¢ CKK u KH npexcrasisior co6oii He-
OJHOPOJIHYIO TPYIIY, 4To TpebyeT u auddepeHIpo-
BAHHOTO MOJIX0/Ia K UX peaOuIuTaIlUH.

1-a rpymnma — manueHThl ¢ pesuayanbHbiM (ocra-
TOYHBIM) OTPE3KOM TOHKON KMIIKH, COCTaBJISIOLIMM
30—40 % (<200 cm) or ee cpepneil gnunbr (500 cm).
Y atux GOJBHBIX MOJKET MMETh MECTO TPAH3UTOPHAS
(I Tum) KuIeyHast HEAOCTATOYHOCTD, TPEOYOIAs /-
eTHYEeCKIX OTPAaHWYEHUIl 1 HEKOTOpOil hapMaKoIoru-
YEeCKOH MOJJEPIKKH JJIs1 COXPAHEHUST SHTEPAJbHON aB-
TOHOMUU. BHyTpUBEHHAs MOJJIEPIKKA, KaK IPABUIIO,
He TpebyeTcs.

2-g rpymmna (BK/IOYaeT 2 KaTeropuu GOJIbHBIX, KO-
TOpble OYyAyT MMETb BPEMEHHYIO WM IOXKHU3HEHHYIO
BHYTPUBEHHYIO 3aBUCHMOCTD):

- NMAIMEHTBI ¢ Ppe3uayatbHbiM (OCTaTOYHBIM)  OT-
PE3KOM TOHKOI KHIIKH, cocTaBasionmm  10—20 %
(50—100 cm). B rtakoii curyamuy IpakTUY4ECKH BCETAA
HAOMIOIAETCST TUTEbHAST BHIPAKEHHAST KHUIIEYHAsT He-
nocrarounoctb (II twm), TpeGyiomas MHOTOMECSIHON
(1o rona, wHoraa Gosiee) BHYTPUBEHHON noepxkkn (ru-
Jparanys + IapenTepaabHoe mmranue). Y 50 % MoxKer
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HACTYNIUTh AJIANTAIlMOHHASl JHTEPATbHAS ~ABTOHOMHUS
B CpOKH OT 1 /10 2 JIeT NOCTPe3eKIIMOHHOIO MEPUO/IA;

- HAIMEeHTBl ¢ Pe3uayabHbIM (OCTATOYHBIM) OT-
PE3KOM TOHKOM KUINKH, COCTaBJSIFONIM OKosio 10 %
(cBepxkopoTkas Kumka Menee 50 cM). PassuBaercst
IIT Tunm xuimeyHON HENOCTATOYHOCTH, TpedyIomiei
TTOKU3HEHHON BHYTPMBEHHOH IO/JIEPKKHI (ruapara-
11 + apeHTepaJbHOe TUTaHHeE).

Kareropuu maruenToB, uMelonie Hu3Kuii peadu-
JINTAIMOHHBIA MOTEHI[NAJ, YTO B MOAABJSIONEM OOJIb-
MIMHCTBE CJIy4YaeB TMOTpeOyeT BHYTPUBEHHOM MOIEPK-
KU

+ HaJl4yMe €IOHOCTOMbl C JJIMHON pe3ujyasbHoi
yactu kumkyu Mexee 100 cuM;

« HaJIMYM€ TOHKO-TOJICTOKHUIIIEYHOIO aHaCTOMO3a
C TIPABOCTOPOHHEH TeMUKOJISKTOMHUeH U pe3uyalib-
HBIM OTPE3KOM TOHKO# Kuniku MeHee 60 cM;

« HaJAW4YME  TOHKO-TOHKOKHIIEYHOIO  aHACTOMO-
32 C pe3uJyaJbHbIM OTPE3KOM TOHKOW KHINKU MeHee
35 cM faxke TIpU COXPAHEHHOI TOJICTOI KUITKe 1 6ay-
TMHUEBON 3aCJIOHKE.

B cayuae He JOCTHIKEHUS TieJgu peaCUIuTaIliun
Ha KakoM-u00 3Tare JOJKHBI ObITh MPOaHATHU3UPO-
BaHbBI TIPUYHMHBI €€ HeyTauu:

- M3HAYaJbHO HEBEPHO OICHEHHDbIH KJIWHUYECKUN
1 GYHKIIMOHAJBHBIN CTATyC MAlUEHTa;

- HEBEPHO OIleHEHHbIN PeaGUIUTAIIMOHHDBIN TTOTEH-
[[Majl B HavaJje Jraa,

- HeaJIeKBaTHO pa3pabOTaHHAS POrPaMMa;

- HU3Kas KOMILJIAEHTHOCTD MIPU peajn3aluu dTana
peabuIUTAIIMOHHO TTPOTPAMMBbI.

OcHoBoroaraionuMn  (haktTopaMu peabuIuTainm
narmenToB ¢ CKK n KH asasrores: maanBuayasbHast
OIIeHKA TEKYIIETO KJIMHUYECKOTO COCTOSIHMS, CTENeHU
BBIPAJKEHHOCTH <«BBITIA/IEHNUSI» AHATOMHYECKOTO 00b-
eMa 1 (QyHKIIUH, a TaKXKe Ipe/IoaraeMble CPOKH [10-
CTYKEHUST 1EJN KayK/IO0To aTara peaOuInTaIlii.

Pexomenganusa 37. IlanuenraM ¢ KUIIEYHOH He-
JOCTaTOYHOCTBIO /IS ONTUMAJbHON BbIPAOOTKH WH-
JMBHyaJbHbIX MPOTPaMM peaCuUJIMTAlMM Ha BCeX
aTamax Je4YeHus 1eJ1ecoO00pa3Ho KaK MOKHO 00-
jgee pano c¢opMyMPOBaTh CTENEHb BbIPasKEHHO-
CTH CTPYKTYPHBIX M (PYHKUHOHAJHHBIX HAPYIIEHUIA.
yaa — 2, YYP — B.

Kommenmapuu. /lemanvnas waunuueckas ouem-
Ka nauuenma na HAYaioHOM dmane Jiewenus 00JLK-
Ha exa0Uamy dannvie 06 06seMme npedulecmeyoueni
onepauuu, COCMOSHUU U PAIMEPAX Pe3udYaibHOz0
ompe3xka MOHKOU KUWKU, HYMPUTMUBHO20 CMAMYCA
Ha MOMEHmM NPosedeHUst ONePpamueHoz0 BMeuUlameiv-
cmea, a makxe OCHOGHblE NOKA3AMeU, Xapaxme-
pusyiowue desmeavrnocmv JKKT u dpyeux opzanos
U cucmem opzanu3Ma (BArI, KIIIC, zemodunamuxa,
napamempor dOvixanus). Peabuiumayus navuenmos
¢ CKK u KH nauunaemcs na ¢one 6aszucnozo Je-
yeHust u OONOJIHAECS MOHUMOPUHZOM U KOPPEKYL-
el kawecmea Ku3nu 60JbHO20 ¢ opmuposanuen
nPOZPAMMBL PUIUUECKUX HAZPY30K, HANPABIEHHDIX
Ha cmaburusayuio maccol mead. OcHosHaAss Uelb

usunecKux HaAzpy3oKk — COXPAHEHUE MblUeUHOU
Maccol. 3ansmusi npoeoosmcs. no 0OWEnPUHSINBIM
Memodam ¢ UCnosv3oeanuem onpedeienuss urmep-
647108 MAKCUMATLHOU U MUHUMATLHOU donycmu-
MOU 4acmomovl cepOeunvlx COKpaueHull ¢ npouecce
nposedenus nazpysox (pusuneckux ynpaxmenui)
ons. KoHkpemmuozo navuenma [159]. IIpu ouenxe
sauanus daumenvrozo IIII na xkauecmeo xusnu
6 Goavuuncmee UCCAe008AHUL NPUMEHSIOMCS 06d
NONYAAPHBIX MEMOOA: AHKEeMUPO8AHUe ¢ KOPOMKOU
poprou 36 npogpurs (SF-36) u undexc EuroQoL
[129]. Omu uncmpymenmor xopowo npucnocob.ieHwv
01151 NAYUEHMOE € XPOHUUECKUMU 3A00e6aHUIMU,
SABASIOMCS. YHUBEPCALLHBIMU MEMOOAMU OUEHKU Kd-
YeCcmea Ku3nu, HO He cneyuduunol 01 OOJILHLIX,
daumenvno noayuarouux I, Bo ecex uccaedosa-
HUSAX Kauecmed KUu3nu nayuenm uau OJusKul uiem
cemblu omeeyaem HA 6ONPOCHUK, U, NOCKOJbKY 60C-
npusmue cocmosnust 300posvs U CMpadanutl s6s-
10MCst CYOBEKMUBHBIMU KUSHEHHOIMU UEHHOCSAMU,
OUEHKA NAYUEHMA U e20 CeMbll, 0COOEHHO 80 BpeMe-
HU, daem camyio uennyro ungopmavuio. Kauecmeo
JKUSHU nayuenma Ha 1000M U3 IMAN0E JeueHus
U peabunrumayuu s8ASEMCS HEOMBEMACMIM UH-
cmpymenmom ouenxku ux adexeammocmu [160].

Pexomenpamusa 38. Bce mamuentst ¢ CKK u KH,
Y KOTOpPBIX B Tpollecce TOCIHTAJbHOTO 3Tama Je-
YeHUs BO3HUKJA NMOTPEOHOCTh B HAa3HAYEHHUH BHY-
TpUBeHHONH MHQY3UOHHON Tepanuu, HeoOGXOAUMOMH
mas moaxepxkku BAT u KIIC, a takke mojakJno-
yennus gonojnutesnoro IIII, mo/KHBI IO BO3MOXK-
HOCTH NPOXOAUTh CAHATOPHDI 3TaN peadHIUTAIMH,
OCHOBHBIMH 33/Ia4aMH KOTOPOTO SIBJISIIOTCS TEPCOHA-
JM3UpOBaHHas onTuMusanusa (noaGop) JaeueGHOro
pallioHa NMHUTAHUS MANHEeHTa /s AOCTUKEHUS] BO3-
MO>KHOII OTHOCHTEJbHOII JHTEpajbHON aBTOHOMHH
4 BOCCTaHOBJIeHHE er0 (PU3NIECKOil aKTHBHOCTH.

Kommenmapuu. B Oauxaiwem nocmpe3exyuon-
HOM nepuode nocae OOWUPHOU pe3eKyul MOHKOU
Kuwy 018 OONbUUHCIEA NAUUEHMOE He06X00UM
nePCOHUPUUUPOGAnHBIL NOOOOD NUMBEBOZO DeXKuU-
MA U ONMUMATLHOZO J1e4eOH020 PAUUOHA NUMAHUSL,
YMmo MN0360JA5eM YMEHbUUMD SGACHUS KUULEUHOU
ducnencuu, a maxxe 3a6UCUMOCNL OM SHYMPUBEH-
Hou ungyzuonnou mepanuu u I111. Ilo oxonuanuu
CanamopHozo mana onpedeisemcs OdibHeUWAs
MAPWPYMU3ayus 3SMuUx NAyUEeHMos Ha amobyaamop-
HO-NOJUKTUHULECKOM FMANe UX Peadurumauuu.

5. IlpodpunakTuka u aucnancepHoe
Ha0JI0/IeHne, MeUIMHCKHE TOKa3aHus
U MPOTUBONOKA3aHUSA K NMPUMEHEHHUIO
MeTO/I0B MPOPUIAKTHKH

OcHoBubIe Mepbl IPOQPIIAKTHKH TPOTPECCHPOBA-

Huss CKK-KH u pasBuTusi BTOPUYHBIX OCJIOKHEHUI
OTpakeHbl B Tabsmile 2.
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Tabauya 2. TpoduaakTika OCIOKHEHUH CHHAPOMa KOPOTKOM KUIIKKM ¥ KUIIEYHOH HEJOCTaTOYHOCTH

OcC/I0’KHEeHUST

[TpodurakTuyeckre MEPOIPUSTUS

OPO3NUBHO-SI3BEHHbDIE
MOpasKEeHUs
racTpo/lyo/leHaTbHOI
CJIU3UCTON

+ CobutiofieHre TIPeNUCAHHBIX AMETUYECKUX OTPAHUYEHUIN U APOOHOTO PEKUMA TTHTAHUS
- HasHauenwe GJI0KaTOPOB JKETyJIOYHON CEKPEINH TEPBbIE 6 MECSIEB MOCTPE3EKIIHOHHOTO
neprojia u Jajee Mo TpeGOBAHUIO

Ycunenve gBiaeHuit
MaJIbUTECTAN
n MaababcopOIm

- Ipo6noe (5—6 pas,/meHp) majsiee muTanne HeGOIBITMME TTOPIUSME C YYETOM
JMETHYECKNX OrPaHUYEeHHi

- PasgenbHoe ¢ npueMoM muigu Bogonorpebierue (30 MUH 10 Wik 45 MUH MOCJIE [pHEMa
TTATITH )

+ KoHTpoJb KomporpaMMbl

- IIpoBesieHre MHTPAKUIIEYHON IEKOHTAMUHAIMK ¢ HA3HAYEHHEM HEBCACHIBAIOIINXCS
aHT6MOTHKOB (prdakcuMuH, HU(YPOKCasu1), YTo HauGoJIee aKTYalbHO IPU HAJTHYMN
TOHKO-TOJICTOKHIIIEYHOTO aHACTOMO3a B 06X0/ GAYTrMHUEBOW 3aCTOHKH

- HasnaueHne 6JIOKaTOPOB KeJTy/IOYHON CEKPeLnH

- Hasnauenne mankpeaTnHa B MUKPOTPAHYJIUPOBAHHOM WJIM MUKPOTAOIETUPOBAHHOM BHUJIE

benkoso-
HEPTeTHYECKast
HEI0CTAaTOYHOCTh

« OmurnMusanms 1e4e6HOrO AUETHYECKOTO MATAHUS OOJBHBIX C YYETOM PeasbHOM
BO3MOXKHOCTHU TIEPEBAPUBAHUS U YCBOEHUSI PA3JMYHBIX MPOAYKTOB U 6oz (BBIPaXKEHHOCTD
ABJIEHUI MalbJAUTECTUN W MaIbaOCOPOIIN)

- Perysngapnag nuHamMmdeckasd olleHKa B PaHHUH M MO3IHUH MOCAEONEPAIIMOHHDIN TePHO/IbI
COMATOMETPUYECKUX, KJIMHUYECKUX U J1a6opaTopHbIX (reMorso6uH, JuM@onuTs, o0
6eJI0K, ambOyMIH, MOYEBHHA, TJIIOKO3a, TPUTJIAIEPUIBI, SJIEKTPOJUTDI, TIOTEPH a30Ta U
JIp.) TOKasaTesiell, OTpakalolnuX COCTOSTHNE HYTPUTHBHOTO CTaTyca MalueHTa

- Tlpu sBreHusx mporpeccupymomieil peaykimn MT 5 % u 6oJiee B MeCSII JOMOJTHATD
PAIMOH JIeueGHOTO MUTAHUSA OOJTHHBIX COAMTAHCHPOBAHHBIME MOJTUMEPHBIMHU, a TIPH

uX IJI0X0H nepeHocuMocTH onuroMepHbiMu IIIC ¢ yueToM UX MHAUBUAYAJIbHOI
MEPEHOCUMOCTH M CEHCOPHBIX MPEANOYTEH I

- IIpu nponmomxkaroieiicst pexykiuu MT 1 HEBO3MOXKHOCTH [IOJIKHOTO Cy6CTPATHOTO
o6ecnieuenns 601pHBIX Yepe3 JKKT cremyer Ha3HAYNTD JOTMONTHUTEIbHOE, a MIPH
HEOOXOAMMOCTH U TIOJTHOE MapeHTepaJbHOE MTUTAHIE

- ITo Mepe cTabuam3anuu MPOIECCOB MUIEBAPEHIS U PACITMPEHUS SHTEPATBHOI
ABTOHOMUM, MO3BOJIONIEH oaaep:kuBarh BOI u cyGcrpaTHoe obeciieuenne opraHiuaMa
sHepTHell u 6eJqKoM He MeHee 4yeM Ha 75—80 % OT MOTPeGHOCTH, CJIe/lyeT MOCTENEeHHO
YMEHBINATh 0ObEM TTAPEHTEPATBHOTO MATAHUS MO/ KOHTPOJIEM AWHAMUKN OCHOBHBIX
MoKa3aTesell HyTPUTUBHOTO CTaTyca MaIlieHTOB

- TIIT orMeHsIeTCs: IPH JOCTHKEHNH JOCTaTOYHON SHTEpPaJbHON aBTOHOMKHU (BKIIOYast
(bapMaKoIOTHUECKYIO TOAMEPKKY ), KOT/Ia EPOPAIBHO TOTPEGISEMbIN PAMoH JTe4e6HOro
MUTAHUS TO3BOJHUT CTAOUIN3NPOBATh HYTPUTHUBHBIH CTaTyC GOJBHBIX M 06€CIeYTh
XOpolliee KaueCcTBO KU3HU

XoJienutuas

- Jlpo6uoe (5—6 p/meHpb) mazsmIee MUTaHIe HEGOIBIIIME IIOPIUSME
- KypcoBoii pueM npenaparoB ypcoae30KCHX0I€BOH KMCAOTbI ¢ y4eTOM MHIMBU/YANbHOI
MEPEHOCUMOCTH U POTHBONOKA3aHUI

Hedpoaurnas
1 OKCaslaTHas
HedpomaTus

- Bomomorpe6ienne B 0o6beMe 30 MJI/KT Macchl Tea ¢ YUETOM MHTECTHHAIBHON
nepeHocuMoctr (06beM TOTPe6IsSIeMO B TeUeHHe HSI JKUIKOCTH HE JIOJKEH MPUBOIUTD

K y4YalleHUio cTyJ1a). [Ipy HaJIuIuu KIMHUYECKUX IPUBHAKOB THIOBogeMur (GKa/a,
CYXOCTb CJIM3HCTBIX, MOHKEHHDIH TyProp KOXKH, TUIIOTOHUS, TaXUKapAus, JAnype3

meree 1000 M1/ CyT, NOHMIKEHHOE LEHTPATIbHOE BEHO3HOE [aBJIeHNe) — BHYTPUBEHHAS
nHy3noHHAS KoppeKiusa BOT

- Hasnauenune kapGonara xaabipusi o 1 T nepes KaskapiM npueMoM muigy (5—6 r B 1eHb)

D-nakrar arnumo3

- Orpannyenne noTpeGIeHNs TPOCTHIX YTJIEBO/IOB
- TIpoBeieHne MHTPAKUIITEYHO TEKOHTAMIHAIINA MyTEM HA3HAYEHIS] HEBCACBHIBAIOIIIXCSI
aHT6HOTHKOB (prdakcuMuH, HIu(YpPOKCas3u/I)

AHeMus

- BBezmenme B panmoH IMPOIYKTOB C BLICOKUM COJIEPXKAHUEM TeMCBSI3aHHOTO JKese3a U
Butamuna B,

- Kontposb conepxanus B KPOBU IeMOTTOOMHA, SPUTPOIUTOB, JKejlesa W BuTaMuHa B,
OKCC u Tpancheppuna

- (apmakosornUecKasi KOppeKims aeduiiuTa xeime3a

- Ilepuopnyeckoe BHyTPUMBIIIEYHOE BBE/CHUE BUTaMUHa B, 1 mepopasibHblil mprem
QomeBOi KUCTOTHI

Octeonopo3s

- Ileproanyecknii MOHUTOPHHT ypoBHS ButaMuHa D (1ieneBoit ypoBenb He Huke 30 Hr/ M)
- KypcoBoii nipuem npenapaTos ButaMuHa D 1 Kajabius
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[ucnancepnoe HabmofeHNe 33  HAIlMEHTAMU
¢ CKK-KH ocymecTBasietcss B COOTBETCTBUM C TIPH-
KazoM MmuHucTepcTBa 3apaBooxpanenuss PD or 27
anpesig 2021 . Ne 4041 «O6 yrBepkaenun Ilopsaka
npoBeZieHus MPOPUIAKTHIECKOTO MEAUIMHCKOTO OC-
MOTpa M [MCIAHCePU3AlUM OIpeeseHHbIX TPyl
B3POCJIOTO HacesJeHnsi». B COOTBETCTBUM € YKA3aHHBIM
MPUKA30M TMAIUEHTDI JTOJSKHBI TPOXOJAUTH MPOpUIaK-
TUYECKUH MeIUIIMHCKUN OCMOTD U AMCIAHCEePU3AIIIO
B MEJWIIMHCKON OpraHu3allid, B KOTOPOH OHH IHO-
JIy4aioT TIEPBUYHYIO MEJIMKO-CAHUTAPHYIO ITOMOIIb.
OTBeTCTBEHHBIM 3a OPTAHMW3AIMI0 W IPOBeJEHNe
MPOPUIAKTHIECKOTO MEIUIIMTHCKOTO OCMOTPa W [IUC-
HaHCepU3alMK SABJSIETCS BPAy-TEPAIEBT Y4YacTKOBBII
uu Bpay o6meil npaxtuky (cemeiinbiii Bpau). Ilo pe-
3yJIbTaTaM TPOBEJIEHHOrO OOCJeOBAHUS YCTAHABJIU-
BaeTcsl TPYIa 370POBbS TMAIMEHTa, KOTOpas MOXKeT
obiTh u3Menena. llammentor ¢ CKK-KH ornocarca
k Illa rpymnme 310poBbs, TpeGylolieil OKazaHus CIie-
I[1aTM3UPOBAHHON MeAUIIMHCKOH momMomu. K ocMoTpy
W JUHAMUYECKOW OIleHKEe COCTOSIHMSI WX 3/I0POBbS,
a Tak)Ke OIpejleieHun JajbHeliell Heo6X0IuMOCTH
B IIPOBe/ICHUN MH(Y3MOHHOI Tepaluu U HapeHTepaslb-
HOTO TIUTAaHUs 60JIBHBIX B TOMAIITHUX YCJIOBUSX JOJIK-
HBI MIPUBJIEKATHCST CIENUAINCTBI I[EHTPOB, MMEIOINX
IPYNIBI HYTPUTUBHON MOJIEPKKI M OKA3BIBAIOIINX
CIEINATN3UPOBAHHYIO MEUITMTHCKYIO TOMOIIb JaHHON
KaTeropyuu MalueHToB. [lepnonuyHoCTh MeIUIMHCKUX
OCMOTPOB U TepeueHb HEeOOXOIUMbBIX HUCCIEI0BAHUI
MpU  JIUCIIAHCEPHOM HAGJIOJEHNN 32 TallueHTaMu
¢ CKK-KH mnpejcrasyensl B Tabuie 3.

6. Oprannsanus oKa3aHHs
Me/IUIHHCKOI TOMOIIH

[Ipu okazanum MeIUIMHCKON TOMOIIM MAlleHTaM
¢ CKK-KH u onpezenennn ux mnocJjeytorieil Mapii-
pyTHU3aIK Ha aMOyJIaTOPHO-TIOJUKJINHUYECKOM JTatle
WX JIEYEHUS CJIeIyeT BBIJICUTD 2 TPYIIIbI.

1. IlamumenTer, uMeOIMe KUIIEYHYIO HeI0CTa-
TOYHOCTh | THUIIA € OTHOCUTEJNIBHO JIETKUM MOCTpe-
3EeKI[MOHHBIM TeueHueM 3aboJieBaHudg U IIO3UTUBHO

nporHo3upyemoit MOpodyHKIIMOHAIBHON ajanTaim-
el pe3uIyaqbHOrO OTpe3Ka TOHKON KUIKH C JOCTUKe-
HHEeM ONTHMAJbHOHN dHTepaJbHON aBTOHOMUM Ha TIPO-
TaKennu 6—12 Mecsies.

2. IMammeATsl ¢ TOCTPE3EKITMOHHON KUIIIEYHON He-
npocrarounoctbio 11 u I1I Tuma, nuMeromue JIuTeNbHYIO
(Gosee 12 MecsneB, MHOT[A MOKU3HEHHYIO) 3aBUCH-
MOCTb OT BHYTPUBEHHOW THAPATAIUN U HYTPHUIIHOH-
HOU TOAIEPKK.

K mepBoii Tpymnie oTHOCATCS GOJbHBIE C PE3UMY-
anpHbIM (OCTAaTOYHBIM) OTPE3KOM TOHKOH KHUIIKH, CO-
crapastiomuM 30—40 % (150—200 cMm) ot ee cpexmeit
aauabl (500 cM). Y 9THX GONBHBIX MOXKET UMeTh Me-
CTO TPaH3UTOPHAs KHUIIEeYHas HEeJIOCTATOYHOCTD, Tpe-
6ytoliast ompe/leJIeHHbIX AUETHYECKUX OTPAHUYEHMUI,
JIOTIOJTHUTEJIBHOTO TIEPOPAJIBHOTO TIpueMa cOaJaHCH-
poBannbix IIIC u Hekoropoii dapMaKoOIOrHUECKON
KOPPEKIMN HAPYIIEHHBIX MPOIECCOB IUIEBAPEHUST,
MO3BOJIAIONIUX JIOCTUTHYTh HA TMPOTSKEHUU TIEPBOrO
rofa JOKHOW sHTepaibHOU aBToHOMHU. Ilpu atom
BHYTPHUBEHHAs MOJJIEPKKa He TpebyeTcs.

Bropast rpymnmna nanueHToB BKJIOYAaeT 2 KaTeropuu
GOJIBHBIX, KOTOPBbIe OYAyT MMETh BPEMEHHYIO WU MO-
SKU3HEHHYIO BHYTPHUBEHHYIO 3aBUCHMOCTD.

A. Tlanmentsr ¢ pesugyanbHbiM  (OCTATOYHBIM)
OTPE3KOM TOHKOW KHIIKH, cocTasjsiomum 10—20 %
(50—100 cm). B Takoii cuTyannu mpakTHYECKH BCET-
Jla HaOJIIo/laeTcst JJINTe/IbHAsT BbIpasKeHHasl KUIIeuHast
negocratoynocts (11 Tuir), Tpebyromas MHOroMecsd-
noit (o roga, mHorma GoJiee) BHYTPUBEHHONH MOJ-
nepkku (ruaparanus + HapeHTepanbHOe MUTAHUE).
Y 50—60 % 13 HUX MOKET HACTYIIUTDb aJalTal[HOHHas]
JHTEpaJbHAs aBTOHOMUS B Cpoku OT 1 0 2 JieT 1o-
CTPE3EKITMOHHOTO MEePUO/IA.

b. MManuentsl ¢ pesuayanbibiM (OCTATOUHBIM) OT-
PE3KOM TOHKOH KUIIKHU, IPU KOTOPOM, KaK MPaBUJIO,
passuBaercs Il Twum xwuimmedHOW HEZOCTATOYHOCTH,
Tpelyolieli yarie BCcero MoXXN3HeHHOH BHYTPUBEHHON
nopgepkkn (ruaparanuss + HapeHTepalbHOe IHhTa-
nue). Hanbosee 4acTo Takas moTpeGHOCTh BO3HUKAET:

+ TIPU HAJWYUU €IOHOCTOMBI C JITHHON Pe3uayasib-
Holi yactu Kuirku Menee 100 cw;

Tabauya 3. TlepuoaMYHOCTh MEAUIMHCKUX OCMOTPOB M IepedeHb HeOGXOAMMBIX HCC/AeJOBAHUNA IpU
nucnancepuom Habuogenun 3a naruenramu ¢ CKK-KH

[TepuognyHOCTHL OCMOTPOB

[Tepeuenb 06s13aTENbHBIX HCCAETOBAHUIT®

E:xemecstuno mepBbie 3 MecsIa .
MocJie BBIMACKYW U3 CTAIMOHApPA .
u ganee He peske 1 pasa B KBapranm | -
« AHaJN3 MOYH
- Komporpamma

- OKT

DusuKaIbHbII OCMOTD C OIEHKO# CYObEKTUBHOU CUMIITOMATHKI
Antponomerpus (macca tena, IMT)
OO6IIEeKTMHIYECKIH aHATN3 KPOBU

- Buoxumnueckuii ananus kposu (AJIT, ACT, 6unupy6un, MoYeBHUHA,
o6mmmii 6eJ0K, aTbOYMUH, TJIIOKO32, XOJEeCTePUH, TPUTJIUIEPU/IbI, KAIN,
HATpUi, KaJablUid, MarHuii, xee30, gpocdaror)

- Buramunbr B, un D — 1 pas B 6 mec.

« Jlencutomerpusi — 1 pas B roj

[Tpumevanue: * gpyrue nccaeOBaHUS IPOBOASTCS B COOTBETCTBHU ¢ TpeGoBaHmsaMu npukaza M3 PD or 27 anpera 2021 Ne 404.
Casarue namuentoB ¢ CKK-KH ¢ gucnanceproro yuera Bo3MOKHO He paHee yeM uyepe3 12 MecsieB 1 TOJIBKO TIPU JOCTHKEHUHN

TIOJTHOH 3HTepaJbHOI aBTOHOMUN
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+ IIpU TOHKO-TOJICTOKHUIIIEYHOM aHACTOMO3€ C IIpa-
BOCTOPOHHEW TeMUKOJIKTOMUENH U Pe3U/IyaJbHBIM OT-
pe3KoM TOHKOH Kuiiku MeHee 60 cm;

+ TIPU TOHKO-TOHKOKHITIEYHOM aHACTOMO3€ C PE3U/TyTh-
HbBIM OTPE3KOM TOHKOH KHIIKU MeHee 35 cM, JaKe IIPU CO-
XPaHEHHOH TOJICTON KUTITKe W GayTHHNEBOI 3aCJOHKE.

[TaumenThI ¢ SHTEpATbHON aBToHOMUENt (1-s1 TpyIIa)
MOTYT HaGJOAThCA YYACTKOBBIM TeparieBToM (ceMeli-
HBIM BPayoM, BPAYoOM OGIIEil MPAKTUKK) WIIH TOJHKJIH-
HWYECKUM TacTpOsHTEposioroM (TaM, Tjie OH UMeeTcst).
[Tpu HEO6XOMMMOCTH OHHM HATPABJIIIOTCS HA KOHCYJIb-
TAIMIO K TACTPOIHTEPOJIOTY, AUETOJIOTY, XUPYPTY.

[Tanmentel, Tpebyioline NapeHTEPAJIbHOIO HMUTAHUS
U BHYTPUBEHHOH TUAPATAINH, JOJUKHBI HAXOUTHCS

10Ji HaGMIO/IeHeM He TOJbKO YYaCTKOBOTO TePAreBTa,
HO ¥ CHEIUATNCTOB, MPOINIEANINX CIENUATBHYIO MO/T0-
TOBKY 10 BOIIPOCAM 3SHTEPAJIBHOTO U MAPEHTEPATHHOTO
rmranus (I[eHTpOM JOMANTHETO KIMHUYECKOTO TIMTAHNS).

B cootBercTBum ¢ mpuKazoM MUHHCTEPCTBA 3/[pa-
BooxpaHerus PD ot 15 mag 2012 1. Ne 543n «O6
yrBepkaeHnn IlosoxkeHus: 06 OpraHu3aui OKa3aHUs
MEPBUYHON MEIUKO-CAHUTAPHON TOMOIIN B3POCJIOMY
HACENIEHNIO» MAIMEHTHI 2-f IPYNIbI MOTYT TOJyYaTh
uHDY3UOHHYIO TEPANNIO U MAPEHTEPATbHOE MUTAHIE
B PaMKaX <«CTaIl[MOHApa Ha JoMys». Kypaimio momo6-
HBIX TAINEHTOB MOJIKHBI OCYIIECTBIISITH CIIEIHAJIN-
CTBI, UMEIOTI[HE TIO/[ITOTOBKY 10 BOTIPOCAM 3HTEPAIBHO-
TO U TTAPEHTEPATHHOTO TUTAHMUS.

7. KpI/ITepI/II’I OII€HKH Ka4Y€CTBa Me[[HHIIIICKOﬁ ImomMoIu

No Kpurepun xauectsa

Yposenb
JIOCTOBEPHOCTHU
JI0Ka3aTeNTbCTB

Yposenb
y6enuTeqbHOCTH
PEeKOMeH 11t

1 OuneHka Ioka3aTesiell HyTPUTUBHOIO CTaTyca B PaHHEM 1 A
nocseotneparoraoM repuoze y naruentoB ¢ CKK u KH: o6mmit
6esI0K, anbOyMuH, TUMQOIUTEI KPOBH, JUHAMHKA Macchl Tesa u UMT

Pannee 9HTEPAJIbHOE IUTaHUE TIPU OTCYTCTBUUN HPOTI/IBOHOKaSaHI/Iﬁ 1 A

9HTEPAJIbHOI'O ITUTAHUA

[TapenTepanbHOe TUTAHUE TIPU HAJTUYMK [TPOTUBOTIOKA3AHUIA 2 B
K 9HTEPATbHOMY WM HEBO3MOXKHOCTHU [TOJIKHON peaTH3alliy

KPOBU

4 /nnamMuueckas oljeHKa OCHOBHBIX IOKasareJiell, XapaKTepu3yomx 2 B
HYTPUTHUBHBII CTaTyC He peske OJHOTO pa3a B He/leJI0 Ha MPOTSKeHUH
IIEPBOTO Mecslla MOCJIe0nepalnoHHOTo repuoa: Macca tena, UIMT,
reMoryio6uH, JuMdONuThI, 06Iuil 6€JI0K, aTbOYMUH, JUMGBOIHUTHI

METOZOM CHIIMHTa

) [posenenne uudy3nOHHON Tepanuy 1 NapeHTepagbHoro nuranus (1o 2 B
BO3MOKHOCTH B goMamHux ycaousx) y mamuentos ¢ CKK n KH

1IpK HU3KOHN 3(PPEKTUBHOCTH TIE€POPATBHOTO JUETHIECKOTO TUTAHMUS
C JIOTIOJTHUTEIHbHBIM IPHEMOM SHTEPATbHBIX IMUTATEJbHBIX cMeceit

6 Y mamuentoB, nosaydaonmx [III] peryasipHbIii MOHUTOPUHT 2 B
comaToMerpuueckux (macca Testa, IMT) u 1a6opaTopHbIX
(o6mexmmanuecknii anaaus kposu, AJIT, ACT, 6unmupy6uH, MoueBuHa,
o061l 6esIoK, aabOyMUH, SJEKTPOJINTBI) MOKa3aTeJaei, OTPasKatoIuX
JUHAMUKY HyTPUTHBHOTO CTaTyca He pexxe 1 pasa B 3 Mecsna

[Ipumeuanue: KpuTepun INPUMEHUMbI HA BCEX TPEX YPOBHSAX OKa3aHUSI MEAUIIMHCKOI TTOMOIIH.
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Ilpunoxxenne A3. CBsizaHHbIE TOKYMEHTBI

[lannpie KIMHIYECKHE peKOMeHJanun paspabora-
HBI C YYETOM CJIeIyIONMX HOPMAaTHUBHO-TIPABOBBIX /10-
KYMEHTOB:

1) Mepepanpubiii 3akon or 21 HosGps 2011 r.
Ne 323-D3 «O6 ocHOBaxX OXpaHbl 3I0POBbSI IPAKIAH
B Poccniickoit Meneparmy;

2) Tlopsimok — OKazaHUS ~ MEIMIMHCKOH  IOMO-
mm 1o Ilpukazy Mwunszapasa Poccum ot 15.11.2012
Ne 9191 «O6 yrBepkaenuu Ilopsiika okazanus Mme-
JIMIITHCKON TIOMONIM B3POCJOMY HAacCeJeHWI0 1O TIPO-
(uio «anecTe3noONIOTUA U PEAHUMATOJIOTUS »;

3) Ilpuxas MuHHCTEPCTBA 3APABOOXPAHEHHMS U CO-
nuasbHoro passutusi PO or 15 masg 2012 r. Ne 543u
«O6 yrBepxaenun Ilosoxkenust o6 opraHu3aiun
OKa3aHWs TIEPBUYHOI MeIWKO-CAHUTAPHON MOMOTIN
B3POCJIOMY HaCeJICHHIO»;

4) Tlpukas Munsapasa Poccun or 15 monsa 2016
roga Ne 520u «OO6 yTBepXKAeHUN KPUTEPUEB OIEHKN
KavyecTBa MEJUIINHCKOM TOMOIITH»;

5) IIpukas Munsapasa Poccun or 05.05.2016 Ne 2791
(pen. or 21.02.2020) «O6 yrBepskaernn [lopsiaka opra-
HM3AI[MX CAaHATOPHO-KYPOPTHOTO JICYEHUS»;
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6) ITpukas Munsapasa Poccun or 21 wmions 2013
Ne 3951 «O6 yTBep:KI€HUN HOPM JIE4€GHOTO TUTAHUST>;

7) llpukas  MuHuUCTEpCTBA  3APaBOOXPAHEHUS
Poccuiickoit  Denpeparmu ot 2 mexabps 2014 T
Ne 7961 «O6 yrBepskaennu Ilomoxkernst 06 opraHu-
3l OKa3aHWs CIEIUATN3UPOBAHHON, B TOM 4YHCJe
BBICOKOTEXHOJIOTUYHOMH, MEAUIINHCKOI ITOMOIIH>;

8) Ilpukas Munucrepcrsa 3apaBooxpanenusi PO
n MuHucrepcTBa Tpy/la W CONMAJNbHON 3anmutbl PO
or 31 mas 2019 r. Ne 3451/372H «OO6 yTBepxKaAeHUN
[Tonoskenuss 06 OpraHU3alMK OKA3aHUS TMAJTHATHB-
HOI MeIUIIMHCKOW TMOMOIIH, BKJIOYasl TOPSIOK B3a-
UMOZENHCTBUSA MeAMIIMHCKUX OPTaHU3aluii, opraHusa-
Uil COIMATBHOTO OGCTYKUBAHUS U OOGIIECTBEHHBIX
00be/INHEHN, UHBIX HEKOMMEPUYECKUX OPTaHU3AIlHid,
OCYIIECTBJISIONNX CBOIO JIeSITEJIbHOCTD B cpepe oxXpa-
HBI 3JI0POBbSI»;

9) Ilpuxas Munucrepcrsa 3IpaBOOXPAHEHNS
P® or 31 mas 2019 1. Ne 348 «O6 yTBepskaeHUN
nepevyHsi MEIUIMHCKUX —W3JEuil, TIpeHa3HauYeHHbIX

Ui To/iepskanus (PYHKIUI OpraHoB M CHCTeM Opra-
HU3Ma YeJIOBEKa, MPEIOCTABISIEMbIX [IJIsl HUCIIOJb30Ba-
HUS HA JIOMY»;

10) Ilpukas MuHHUCTEPCTBA  3APABOOXPAHEHUS
P® ot 23 centsabps 2020 r. Ne 10081 «O6 yTBEpXK-
JIEHUU TOpsJIKa oGecrievyeHus MalUeHTOB JieueOHbIM
NUTAHUEM >,

11) Ilpukas MuHHUCTEpPCTBA  3ApaBOOXPAHEHUS
Poccuiickoit @epeparuun ot 09.06.2020 . Ne 559u
«O6 yrBepxkaennn [lopsaka okazaHus MeIUIIMHCKON
MOMOIIM HacesJeHnio 1o npodumo «xupyprus (Kom-
6y CTHOJIOTHS)»;

12) Ipukaz M3 PD or 31 umions 2020 No 788u
«O6 ytBepxaenun Ilopsiika opraHuU3aluyu MeAUITHH-
CKOIl peabGuIuTaIuu B3POCJIbIX>;

13) Ilpukas MuHHUCTEPCTBA  3APABOOXPAHEHUS
P® or 27 anpenst 2021 r. Ne 4041 «OG6 yTBepsKIeHIN
[Topsaka npoBegenns NpopUIAKTUIECKOTO MEIUIINH-
CKOTO OCMOTpa M JHCIIAHCepU3alMy OIpee/eHHbIX
IPYIIT B3POCJOTO HACETEHUS .

HpI/IJIO}KeHI/Ie b. AJIFOpI/ITMbI BE€I€HUSA ITallUECHTA

Ausroputm 1. IIpoBenenne HII B GuikaiiieM U paHHEM MOCTPE3EKIMOHHOM ITE€PHOJE

O6LwWMpHas pe3eKuma TOHKON KULWIKKN

HasoracTtpanbHas MHTY6aLuA 1 OLeHKa
MOTOPHO-3BaKyaTOpHON GyHKUMM xenyaka (MIDX)

\ 4

CoxpaHeHa

A\ 4

1-n peHb — BBefeHune yepes 3oHg 500 mn NP
(50-60 mn/uac) + BHyTprBeHHasA MHPY3MOHHaA Tepanua

A4

lacTpocTas

v

BeeneHue Kaxable 3-4 yaca 60n110coB
BoAbl (200 mn) + 250 Mr spuTpOMULIMHA

A4

A\ 4

2-n geHb — 9P 500 mn + 30HAOBOE NUTaHUE
300-500 mn n3okanopuueckon 3MNC

<—| M3®X BoccTaHoBMNACh

[acTpocTas coxpaHsaeTca
48-72 vaca

v

3-i1 leHb — NpY OCTaTOYHOM o6 beme
no K3 meHee 300 mJ1, OTXOXKAEHUM ra3oB
VNN CTYNa, OTCYTCTBMU SHUedanonatnm
BO3MOXHO yJjaneHve 30H4a 1 NepeBoj

v
YcraHoBKa 2-ro
Ha30MHTECTVHANIbHOrO 30HAA
1 NpoBefieHne SHTepanbHom
Tepanuu + 6osntocbl ¢ MNP

60NbHOr0 Ha NOMHBIN APOGHBIN CUMUHT
n3okanopuyeckor 3MC no 150 mn
5-6 p/peHb + no 500 mn MNP

WUHdy3snoHHana Tepanua +
napeHTepanbHoe NUTaHue

N SPUTPOMULINHOM B XKeNyaoK

v

4-1 peHb — WaaAwaa apobHasn

A4

aueTa + 3MNC ¢ NOBbIWEHHbIM
cofiepaHnem sHeprum 1 6enka MeToaom
cunmHra no 200 mn 2 p/aeHb

A 4

OueHKa Bblpa)KeHHOCTH
KuLweyHom gnucnencun >
n rmgpobanaHca

BblpaxeHHan KuweyHas
avncnencua (ctyn 5 n > p/peHs,
noTepu uepes sHTepocTomy > 1 1),
runosonemus

(ocmonsap. < 400 mocm/n)

l

YMepeHHO BblpaXXeHHas KuLleyHasa aucnencus
(cTyn 3-4 p/peHb v notepu >
yepes sHTepocToMy fo 1 11) 6e3 runosonemum

MpogonxnTtb
AMeToTepanmio + CUMUHT +
nepopasnbHo NP
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Auroputm 2. IlpoBeenne HyTPUIIMOHHOI MO//IEP>KKH B O3/IHEM MOCTPE3EKIMOHHOM TEPHO/Ie

| OueHKa BblpaXXeHHOCTN K/LWEeYHON HeAOCTaTOYHOCTH |

!

Bropon tvn
- YyacToe YyBCTBO ronofa
- onapesn 3-5 pas/geHb
- cTeaTopes ++
- nporpeccupyowan pegykuma MT go 5 % B mec.
- HeyCTONYMBOE YMEHbLUEHWE KNLWEYHON Ancnencum
Ha ¢poHe aueTbl 1 bapmTepanum
- TPaH3UTOPHaA M’MMNoBoeMuUs
- HOTAa aHemuis, numdoneHus
- yMepeHHas runonpoTenHemua (He < 55 r/n)
unu (1) runoanbbymmHemus (He < 30 r/n)

'

- wapAwas apobHas gueta + P +
CUNVHT unn gobasneHmne NopoLkoobpasHbix IMC
B 6ntoaa (500-800 kkan, 6enok 20-40 r/geHb)

!

Tpetun Tvn
- NOCTOSIHHOE UYBCTBO rofiofia
- inapen > 5 pas/fgeHb
- TOTanbHasA ManbanrecTus (Cteatopes, ammnopes, KpeaTopes)
- nporpeccupyiowan pegykuma MT > 5 % B mec.
- CTOIKasA KrLleyHas ancrnencrs Ha poHe aueTbl
n papmTepanmu
- YyacTas rMnoBosieMyA C ANCINEKTPONUTEMMEN
- YyacTo aHemus, nUMboNeHVs
- CTOWKaA runonpoTenHemus (<55 r/n)
nnu (1) runoanbbymmHemus (<30 r/n)

v

- WagAawaa gneTa + CUMUHF C y4eTOM NepeHOoCUMOCTH
- IIIH¢y3IIIOHHaﬂ Tepanua + napeHTepasibHoe nuTaHne

| Nmeetca spdekr | \| Het sddekra

v

| MpopomknTb |

[Ipumeuanus:

+ TIOCTPE3EKIMOHHbIE COCTOSTHUSI, MPH KOTOPBIX C BBICOKOH BEPOATHOCTBIO MOTpeGyercst aimtesbHoe (BO3MOKHO MOKU3HEHHOE)
JIIII — efonocroMa npu Amue kumkn <100 cM, anacToMo3 Mesxty Tomteli (aymaa <60 ¢M) 1 monepevHoi 060I0UHOI KUIMKOH, aHa-
CTOMO3 Me3KJLy TOMIEN M MOAB3I0IIHOI Kumkoi (o6imast JmnHa <35 ¢M) TIPH COXPaHEeHHbBIX GayTMHUEBON 3aC/IOHKE M TOJICTOI KHIIKE;
+ OKOHYATEJIbHBII BOIIPOC O JajbHeiineil Heo6xoaumocTtn u o6beMe 111, a takske nHGY3NOHHOIT Tepanuy penraercs 4yepes 2 Toja.

Ilpunoxkenne B. Mcnosb3oBanne U yxo/ 3a KaTeTepoM, NMOPSAAOK HH(PY3UH

MATATEJbHOII CMecH

CMmeHna noBsI3KH

1. Pacxomnbie MaTepmasb:

A. Crepusibible CaMOKJIESIINECS TTOBSI3KH:

- Cosmopor 1.V. (6x8 cm) YacToTa CMe-
HBI TOBS3KM — pa3 B cyTku. Anasorn: Cosmopor
Antibacterial (7,2x5, 10x8 cm), Cosmopor ESteril
(7,2x5 cm);

- Tegaderm™ 1.V. (7x8,5 cm, apruxyn 1633).
Yacrora cMeHBI IOBSI3KA — Pa3 B O CYTOK;

+ AHTUMUKDPOOGHAsI TMOBSI3KA C XJIOPTEKCUINHOM
ana ukcanuu karerepos 3M™ Tegaderm CHG (ap-
tukya 1657R un 1658R).

YacroTa cMmennt moBsa3ku — 1 paz B 7—10 gHeti.

b. AHTUMUKPOOGHbBIII  PacTBOp ISl <«3aloJiHe-
HUS-3aKPBITUS» KaTeTepa TauroLock™HEPS500
(10 ammys mo 5 ma) unu 70° cnupr.

2. oaroroButnb YKJIQJKY
st mepeBssku  (Jydiie Ha OTAEJIBHOM CTOJIMKE
WU TOJHOCE): MepYaTKd, AaHATOMUYECKHUil IHH-
IeT WM 3aKWM TUIA DWIbpoT, MapJjeBble MIApUKU
nm canderkn (2—3 mir.), antucentur (70° crupr
uim mio6as aHTHCENTUYeCKas KUIAKOCTh s obpa-
GOTKM KOKM TUIa AXie3), CTepUJIbHAsA CaMOKJIes -

masica nopsizka, uMeroniasicss B Haauuun (Tegaderm,
Cosmopor).

3. Operp xupypruveckue nepuatku (ecyau mepuar-
KW He CTepPUJIbHBIE, THIATEJbHO 06paboTarh WX aHTH-
centukoM (cnmpr, AXe3 U T.IL.).

4. AKKypaTHO OTKJIEWTH CAMOKJIESIIYIOCS MOBSI3KY
ot nepudepun ee K MeCTy BBIXOJa KaTeTepa H3-10/]
Koskn (HekeaTeNbHa Jaske HE3HAUYUTENbHAs MHUTPa-
IS KaTeTepa).

5. IloBropHO 06paboTaTh IMEPUYATKH.

6. MapnesbiM  mapukoM  (camdeTkoii), CMOYEHHBIM
B aesunduimpyiomeM pactsope (70° cmpr, Axes u T.1.),
¢ moMolbio THIeTa (3akuMa) He TOpoIsich 0GpaboTaTh
MECTO BBIXO/[a Karerepa M3-noj Kosku (akKypaTHbIMU Bpa-
IATENBHBIMU 1 «ITPOMAKMBAIONIMMI» JIBHKEHUSAME), CaM
karerep (3—4 cM) 1 KoKy BOKPYT /it iesuteKiu u o6e-
3xupuBanus (B mpejesax IO CaMOKJeseiicss mo-
BSA3KH, KOTOPast JOJUKHA ObITh HAJIOMKEHA).

7. BCKpPBITh yIIAKOBKY CAMOKJIESIIIENCS MTOBSI3KH.

8. O6pa6oTrarh TepyaTKi aHTUCENTHKOM.

9. Haksentb CaMOKJIESIIYIOCS ITIOBSI3KY TaK, 4TO-
6bI MeCTO BBIXOJA KaTeTepa M3-ToJ KOXKHU ObLIO II0JI-
HOCTBIO TTOKPBITO TIOBS3KOM.
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IMopsinok BHyTpuBeHHOH MH(DY3UU MUTATETHHBIX

pPacTBOpPOB (KOHTEiHEp <TPH B OJIHOM> )

1. TmarenbHO BBIMBITH, BBICYIIUTb U 06pabOTATH
PYKH.

2. BckpbITh YIIaKOBKY KOHTENHEpA.

3. IlepememnmaTh comep:KUMoOe sSYeeKk KOHTeHHepa,
pa3opBaB IEePEMbIYKU MEXK/y HUMH.

4. Operp xupyprudeckue nepyarku (ecam mepyar-
KU He CTepPUJIbHBbIE, THIATEJbHO 06paboTaTh MX aHTH-
centukoM (70° compr, AXze3 u T.1L.).

5. Uepes BxomHO#i mopr KoHTeiiHepa (Kpac-
HBIT) BBeCcTH HeoOGxoamMble npenapatbl (Ammamers,
Buramunua, Coaysur).

6. IlepememaTh HECKOJBKO pa3 COJAEPKUMOe KOH-
TeliHepa.

7. TloBecuThb KOHTEIHEp Ha CTOHKY.

8. BCKpBITh YIIAKOBKY CHCTEMbI JJIs1 BHYTPUBEH-
HbIX uH)Y3uil (KaregbHUIbI).

9. IlpucoenuHuTb cucteMy /s BHYTPUBEHHBIX
nrdysnit (kane pHuIy) K BBIXOJHOMY MOPTY KOHTET-
Hepa (Gesiblii) W 3aMOJHUTH €e TUTATENBHON CMEChIO
(6€e3 My3BIPHKOB BO3/yXa W JI0 TOSIBJEHUS KATLJIA CMe-
CU B KOJIMAYKe Ha KOHIE cucteMbl (KareabHUILbI).

10. 3axpenurb CHIUKOHOBYIO BCTAaBKY CUCTEMBI
B uH(Yy30MaTe U BBECTH IIapaMeTPbl IPeACTOsIel HH-
(dysnm (06BEM U CKOPOCTH BBEIEHUS).

11. O6pa6orath XUpPypTrUYecKue TepyaTKH aHTH-
centukoM (70° compr, AXze3 u T.1L.).

12. MapaesiM urapukom (canderkoii), cModeH-
HBIM B JesuHdunupyiomeM pactBope (70° crupr,
Axzes u 1.11.), ToiareapHo (B tevenne 1—1,5 MUHYT)
o6pa6orarb (IpoTepeTsh) MPOOKY-3aT/IylIKy, 3aKpbIBa-
IOIyIO0 KaTeTep.

13. KppIuKy cHATh W TIOMECTUTb B 3apaHee TIPH-
TOTOBJIEHHYIO €MKOCTb ¢ aHTucentukoMm (70° cmupr,
Axnes u T.1.).

14. MapaeBsiM urapukoM (canderkoii), cModeH-
HBIM B JesuHdunupyiomeM pactBope (70° crmpr,
Axnes u T1.1.), TmartenabHo o6paborars (mporepersb)
KOHIIEBOW OTPE30K KOHHEKTOpa KareTepa, HaXOIWB-
MIATCST IO/ Pe3bOOi CHATON KPBINIKH.

15. Ilpucoenuuuth mmpuil K Katetepy ¢ 10 M
0,9 % xjopuaa HaTpHS.

16. OTKpBHITH 33KUM Ha KaTeTepe, MPOMBITH KaTe-
Tep U 3aKPBITh 3a3KUM.

17. OTcoemmHNTD KOJTAYOK OT cucTeMbl (Karmesn-
HUI[bI) ¥ TIOMECTHUTH €T0 B TY K€ eMKOCTh C aHTUCETITH-
KoM (ecim KOHTEiHep ¢ MUTATeSbHON CMEChIO MCIIOJIb-
3yeTcsl B TeyeHHe 2-X CYTOK, CTEPUJIbHBIN KOJIIayoK
MOHATOOUTCS KAK <«3aryaylliKay ISl KaleJbHUIIbI 1M0-
cJie OKOHYAHUS WH(Y3UU TTUTATENLHON CMECH ).

18. TIJIOTHO MPUCOEMHNUTH KAHIOJTIO cuCTeMBbI (Ka-
MEJIbHUIBI) K KOHHEKTOPY Karerepa, OTKPBITh POJIHK
CHCTEMBI, OTKPBITh 3aKUM Ha KaTeTepe, BKIIOYUTD WH-
¢ysomar u HauaThb MHPY3UIO.

Oxonuanue uHQy3un

1. Ha6patp B crepuiabHbIi 1mmpuil o6beMoM 10
win 20 M1 0,9 % pactBop Harpusi XJopuja. B mmmpuiy
o6beMoM 2,5 mian 5 mu Habpartp 2,5 mu TauroLock™-
HEPS00 nan 70° crimpra.

2. BoixmounTd MHQY30MAT U 3aKPBITh 3KUM Ka-
Terepa.

3. Operp xupypruveckue mepuaTku (ecyu mepyar-
KU He CTepPUJIbHBbIE, THIATEJBbHO 06paboTaTh MX AHTH-
centukoM (70° compr, AXzme3 u T.1L.).

4. MapJuesbiM 1mapukoM (canderkoii), cMoueH-
HBIM B JesuHdunupyiomeM pactBope (70° crmpr,
Axzes u 1.11.), ToiareabHo (B tevenne 1—1,5 MUHYT)
o6pa6orarb (IIpoTEPETh) MECTO COEMHEHUS] CUCTEMA-
Karerep.

5. OTCOeMHUTDH KAHIOMO CHCTeMBI (KameJbHUIIbT)
OT KOHHEKTOpa KaTeTepa U TPHCOEAMHUTH IIIPUI]
¢ 0,9 % pacTBOpOM XJIOpHIA HATPHUS.

6. OTKpPBITH 32)KUM KaTeTepa 1 MPOMBITb €ro TOJIY-
kooOpasubivu gaBiskeHmsiMu 10—20 v 0,9 % pactBo-
pa Hatpus xaopuzaa (remapuH He MCIOJb30BAThH).

7. 3akppITh 3aXXWM KaTeTepa W OTCOEINHUTD
TITTPHIL.

8. Ilpucoemuuurs mmpui ¢ TauroLock™-HEPS500
nan 70° ciiuproM.

9. OTKpBHITH 3aKUM KareTepa.

10. Bsectu 2,5 ma TauroLock™-HEPS00 wiu 70°
CTIHPTA.

11. 3akpbIThb 3aKUM Ha KaTeTepe.

12. Tl1oTHO  HABWHTHTD HOBYI  CTEPHJIbHYIO
WU M3BJIEYEHHYIO U3 eMKOCTH C aHTHCENTHKOM Mpo6-
Ky-3arayinKy (MHBEKITMOHHBIA KOIMAYOK) HA KOHHEK-
TOp KaTeTepa.

13. Ecim B KoHTeiliHepe ocTajach NHUTATeJbHAS
CMeCh U IIPEAIOJIATAETCS MPOAOJIKUTL ee UHPY3UIO
nossxe, MapaeBbiM mapukoM (camderkoii), cMO4eH-
HBIM B fAesuHdunupyiomem pacrsope (70° cmoupr,
Axzes m T.11.), TmaTenapHo o6paboraTh (IpOTEpPETH)
KAHIOJMIO CHCTeMBI (KarlebHUIbL).

14. TI10oTHO  HABWHTHTD HOBYI  CTEPHJIbHYIO
WY M3BJIEYEHHYIO U3 eMKOCTH C aHTHCENTHKOM Mpo6-
Ky-3arJIyIIKy Ha KaHIOMO CUCTeMbl (KaTleJbHUIIbL).

IIpumeyanus:

« Karerep meo6xoaumo mpombiBaTh 10—20 M
0,9 % pacrtBopa HaTpus xjopuza (TenapuH He UCTOJb-
30BaTh) eKeAHeBHO (IPHM HEWCIIOAB30BAHNK) U TIOCTE
KaX/J10i1 HHQY3UH.

- Ilocse maysun muTaTeabHOM cMecH, 3a6opa Kpo-
BU IS aHATNM3A, BBENEHHsS JEKaPCTBEHHBIX CPENCTB,
KaTeTep 00S3aTeNbHO KaXKBIH pa3 MPOMBIBATH TOJY-
KooOpasubiMu  aBmkenusimu 10—20 mu 0,9 % pac-
TBOpa HaTpus xJjopuzaa (remapu He HCIOIb30BaTh)
C TIOCJIEIYIONIUM BBE/IEHIE «3aTJIYIIKI> B BUIE 2,5 MJI
anTuMuKpoGHOro  pactBopa  TauroLock™-HEPS500
nau 70° criimpra.
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Ilpunoxkenue I'. IlIkasbl oleHKH, BONMPOCHUKU U JAPYrue OlleHOYHbI€ HHCTPYMEHThI
COCTOSIHHSA Tal[UeHTa, NMPUBEJEHHbIe B KIMHHYECKUX PEKOMEH/IAINsIX

Ipunoxenne I't. Onenka BbIpa’keHHOCTH HeOCTaTOYHOCTH muTaHus y nmanueHToB ¢ CKK

HepocrarouHocTh TUTaHUAS
Hj\/ﬁ’n V3yuaeMble TIOKa3aTegn Cgaggﬁ}l);bl JIerkast CPeIHsISI TKeIast
2 Gajia 1 Gamn 0 Gammos

1 | Orxmonenue ®MT or UMT, % 100—90 90—80 80—70 <70
2 | UMT, xr/m?2

18—25 ner 23,0—18,5 18,5—17,0 16,9—15 <15

crapiie 25 Jier 26,0—19,0 19,0—-17,5 17,4—15,5 <15,5

crapiie 60 jer 27,0—21,0 21,0—19,0 18,9—16 <16
3 | OKpy:KHOCTb TI€Ya, CM

MYSKUITHBI 29-26 26—23 23—-20 <20

SKEHIINHBI 28—25 25—22,5 22,5—19,5 <19,5
4 | KiKCT, mm

MY>KUYITHBI 10,5-9,5 9,5—-8,4 8,4—7,4 <7,4

SKCHIMHBL 14,5—13,0 13,0—11,6 11,6—10,1 <10,1
S5 | OKpy>KHOCTDH MBIIII] TII€Ya, CM

MY>KUIHBI 25,7—23,0 23,0—20,5 20,5—18,0 <18

SKEHIIINHBI 23,5—21,0 21,0—18,8 18,8—16,5 <16,5
6 | O6muit 6enok, /1 >65 65—55 55—45 <45
7 | AnpOymuH, T/ 71 >35 35—-30 30—25 <25
8 | Tpaucdeppun, v/ >2,0 2,0—-1,8 1,8—1,5 <1,5
9 | JlmMdomuThI, THIC. >1,2 1,2—1,0 1,0—0,8 <0,8

CymMa 6asioB 27 27—18 18-9 <9

IIpunoxenue I'2. Onpenesienue 103UPOBKH BOJbI U DJIEKTPOJIUTOB MPH MPOBEAEHUH MOJIHOTO
napeHrepaJjbHoro nmuranusi y namueHToB ¢ CKK

DJIEMEHTHI Ha xr maccel Tesra B cyTKH CpenHss cyTouHas 703a

Boma* 20—30 M 1000—2000 M
Harpwnit 1—1,5 MMoJIb 60—150 MmMoab
Kannit 1—1,5 MMoJIb 40—100 MmMoab
Xytopuzibt 1—1,5 MMOJIb 40—100 mMob
Docdarbr 0,3—0,5 MMOJIb 10—30 moub

Maruuit 0,1—0,15 MMOJIb 4—12 MMOJIb

Kanpmuit 0,1—0,15 MMOJIb 2,5—7,5 MMOJIb

[Tpumevanune: * VYuuTbiBaTh OGpa30BaHUE SHIOTEHHON BOALI NPH OKHCICHHUM B OpraHu3Me MaKpPOHYTPHEHTOB: OeJKu —

41 ma/100 1, unuger — 107 m1,/100 T, yroreBoast — 55 mui/100 .

IIpunoxenne I'3. Onpenenenue K103MPOBKH MUKPOHYTPHEHTOB MPU MPOBEJACHUH NMapeHTePaJIbHOTO

nmuranus y namuenros ¢ CKK u KH

MuKpoaseMeHTbI Jlo3upoBka, MMOJIb
Mk 38—100
Menb 8—-24
Cenen 0,4—0.9
sKeneso 18—20
Mapraserr 3-5
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MukpoaneMeHTbI /lo3upoBka, MMOJIb
Xpom 0,2—0,3
Momnbaen 0,2—0,3
Mon 0,01—1,0
Drop 50—-79

Buramunnt

A, Mr 50—79
E, mr 1000 mr
K, mr 10
D, mr 150
B,, mr 5
B,, mMr 3-3,5
B, Mr 3,6—4,9
Huarmn (B,), Mr 4—4,5
Dogmesas kuciaora (By), Mr 40—46
B,,, Mkr 5—6
Buorun (B,), Mr 60—69
C, mr 100—125

HpI/IJIO?KCHPIe T4. HapaMeprI U NNepuoAnIHOCTb KJII/IHHKO*JI2160paT0pHOI‘O MOHHUTOPpHUHIA MMAIIUEHTOB,
noJayvyaronux KAMHUYECKO€ NUTAaHNE B JOMAIIHUX YCJOBHAX

KonTpomupyemble mapamMeTpbl

CrabuiabHoe cocroguue, 1-i rox

CrabuiabHoe cocTosgHue, 2-i oI U gajee

O6utuit ocMotp (Typrop Ko,
OTEKH, CYXOCTb CJIM3UCTBIX U T.J.
XapakTep U 4acToTa CTyJia
Bopgnprit 6amanc

ITepopasbHoe moTpebJieHre a3oTa
U SHEPrUH

Macca tena

OKpy>KHOCTD TLIEYA
OKpPY>KHOCTD MBIIII TIJT€Ya
Tommmaa KIKCT

JlaGopaTopHbie NOKa3aTeIu:
OOGIeKTMHTYECKNT aHaTN3 KPOBU

Kiunnuyeckuii aHa M3 Mo
KucioTHO-111€JI04HOE COCTOSIHIE
I'mokosa

MoueBuHa

Kpearnnun

Kanuii, HaTpwii, XITOpUIbI
Marnwuii, kanabimii, gocdarbr
O6mmii 6es10K

AnbOyMuIH

AnAT, AcAT, 6umupy6un
Tpuraunepub

Buoxumnyeckue moxKasaTeJ MOYH:
MoueBnHa
Kpearnnun

PacuerHble noka3sareJn:
ABOTHCTBII Gasanc
KpeaTtnHuHo-pocToBO# MHIEKC

1 pas B Mecs1

110 Ha3HAYEHHUIO
1 pa3 B Hezes0
110 Ha3HAYEHHUIO

2 pasa B HeJEJI0
1 pa3 B Mecan
1 pa3 B Mecsig
1 pa3 B Mecs1

1 pa3/Mec. mepBbie 3 Mec. 1
Jlajiee M0 HA3HAYEHUIO, HO HE
pexke 1 pasa B KBapraa

110 Ha3HAYEHUIO
10 HA3HAYEHHIO
1—2 pasa B Hegemo
1 pa3 B MecslIl iepBbie 3 Mec.,
Jlajiee 0 Ha3HAYeHMUIO,
HO He pexke 1 pasa B KBapTasa

7

-/ /-
-/ /=

II0 Ha3HA4YEeHUIO
110 Ha3HAYE€HHIO

110 Ha3HAYE€HHIO
II0 Ha3HAYEeHUIO

1 pas B kBaprau

110 Ha3HAYE€HUIO
II0 Ha3HAYEHUIO
110 Ha3HAYE€HUHIO

1 pa3 B Hexeso
1 pa3 B kBapraJu
1 pa3 B kBapran
1 pa3 B kBapraJu

1 pa3 B kBapraJu

1 pas B kBaprau
[0 Ha3HAYEHUIO
1 pa3 B MecsIt

1 pa3 B kBapram

110 Ha3HAYE€HUIO
110 Ha3HAYEHUIO

110 Ha3HAYE€HUIO
110 Ha3HAY€HUIO
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Ilpunoskenne I'S. Ouenka namueHTa mepe; TPaHCIJIAHTAIHEH KUITEYHUKA

CBeeHusa U3 MeIUIITHCKON
JIOKYMEHTAITIH

Anamnu3s MEQUIIMHCKOTO M XUPYPruiyeCKOro aHaMHe3a, IoJaydaeMasad Tepalinsd,
TEKYILIEE€ SHTEPAJIDHOE U ITapEHTEPAJIbHOE ITNTaHUE

AHaMHE3 1 0CMOTp

TmarespHOE Q)HBHKaJIbHOe HnccaejoBaHne N N3y4YeHne aHaMHe3a

JlabopaTopHble MCCIe/JOBAHNUS

I'pynna xposu

Tkanesoe tunuposanue (HLA)

[Ipeacymecryomue antutena (PRA)

Cepoanorua (CMV IgGandIgM, EBV IgGandIgM, HIV, HCV, HBeAg,
HBsAg, HBsADb)

OAK, 6noxnMnyecknit aHaan3, ¢GaKkTOPbl BOCTIAJCHNS

BI/ISyaJII/ISaLII/IOHHbIe
nccjaeg0BaHuA

PentrenorpamMma rpyiHoil KjaeTKu

Z[OHHJIQPOBCKOG‘ nccaejoBaHne 1meyeHmn

Y3U BeH BepXHUX M HIYKHUX KOHEYHOCTEN

KT sxuBora n Tasa

I/ICCJIBI[OBB.HI/IH JKEJIyIKa U KUIIeYHNKa

Pentrenorpadusi ¢ 6apuem

IHIOCKOIHAA

dr/ic

Kosonockomnms

WccnenoBanme maccaxka
0 KUIIEYHUKY

[TnmeBogHO-Kemy 04HOE

TonkokumeuHoe

Toncrokumnreunoe

Ileuenn

buoncusa neuenn

KapJII/IOJIOI‘I/I‘IECKaH OII€HKa

IOKI

Ixo-KTI

Crpecc-Tect 1/ WK KareTepusanus cepAia, eciu IaueHtT crapie 50 Jer,
axropsr pucka (HTN, DM)

Hedpoaornueckas omenka

Y3 mouek

CyTOuUHBIH KINPEHC KpeaTHHIHA

[IOHOJIHI/ITeJIbeIe OCMOTPbI

Hesposora

WNudexnnonncra

AHeCTe3I/IOJIOI‘a-peaHI/IMaTOIIOFa

HyrpunuoJora

[Ty1bMoHOJIOTA

ZII/ICHchepI/ISHHI/IFI

CromaTosor

Mammorpadust

Ma3ok Ha OHKOUMTOJOTHIO ¢ meiiku MaTkn (Ilamanukosay)

Bakumunamus

T'enatutr A

T'enatutr B

ITneBMorpymnmna

SARS-nCoV-2

MyJIbTI/IJII/ICL[I/IHJII/IHapHaH OII€EHKa

Xupypr-TpaHCIIaHTOJIOT, XUPYPT, FaCTPOIHTEPOJIOLr, HY TPUIUOHUCT
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IIpunoxxenue I'6. CpaBHuTe IbHAsI XapaKTepPUCTHKA BEHO3HBIX [OCTYIOB IIPH NPOBeJAeHHH
NapeHTepaJbHOrO MUTAaHUSI B aMOYJIATOPHO-NOJIMKINHHYECKHUX YCJIOBHSIX

nIaeMoe BpeM
Tum soctyma OsxumaeMoe BpeMst

IIpumenenue

BosMoskibie oc/IoKHEeHUS

BEHO3HBIN KaTeTep

HCIIOJIb30BAHUS
[Tepudepuyeckn MaxkcumanabHag Yo6eu st nedeHst CBsI3aH C TMOBBIMMEHHBIM PUCKOM
yCTaHABJINBAEMBbIH JUTNTEIbHOCTD B OCTPOM IIEPHO/IE, & TaKKe TPOMG603a IIy60KNX BEH.
I[eHTPATbHBII HaXOXKIEHNS IIPU KPATKOCPOYHOM AHTeKyONTAJIBHOE PACHOIOKEHTE
BEHO3HBIN KaTeTep B BeHe u cpegHecpounom 11T MecTa MyHKIIUU MOKET MellaTh
(PICC) o 12 mecsres y JeTeil U B3POCJIBIX CaMOOOC/IYKUBAHIIO I aKTHBHOCTH
Mosker ObITH JIETKO y/IAT€H PU
HO/I03PEHNH HA MH(UIINPOBaHNE
uiau pu npekpattenun 111
TyHHenpoBaHHbI 6 MecsameB — Yo6eH 17151 JOJATOCPOYHOTO Her orpannuenuii akTHBHOCTH
LEHTPAJIbHBII HECKOJIbKO JIET 1 4acTO IPUMEHSIEMOTO BEPXHUX KOHEYHOCTEH

IIII; mammume MaHKeThI
UHTUOUPYET MUTPAIIHAIO
MUKPOOPraHU3MOB U CHUXKAET
PDHUCK CMeTeHusT KaTeTepa

ITooxenue Ha rpyau obserdaer
YXO/I 32 KaTeTepOM
Ynoben nist caMoo6C Ty >KHBAHUS

6 MecsIeB —
HECKOJIBKO JIeT

Nmnnantupyemas
MOPT-CUCTEMA

Y ao6eH s TIepHOANIECKOTO
BBegennsd I111; nmeerca
Hu3KMi puck KAUK

Iloaxomaut g ITII B
olpeJie/IEHHBIX YCIOBUAX
MoruBupOBaHHbBIE TAIIEHTHI
MOTyT 06y4aThbCsi YXOIy 3a
JIOCTYIIOM
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OHKOJIOTHYECKIMH 3260JI€BAaHISIMA
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Clinical Recommendations of the Northwest
Society for Enteral and Parenteral Nutrition,
Interregional Association for Emergency Surgery,
Russian Gastroenterological Association, Union
of Rehabilitation Therapists of Russia and Russian
Transplantation Society on Diagnosis and
Treatment of Short Bowel Syndrome-Associated
Intestinal Failure in Adults
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Aim. Current clinical recommendations address the epidemiology, causes, clinical manifestations and pathogenesis
of possible immediate and long-term complications, as well as the problematic issues related to treatment and reha-
bilitation of adult short bowel syndrome patients.

Key points. Short bowel syndrome (SBS) is a symptom complex of impaired digestion caused by the reduction
of small intestine absorptive surface and manifested by intestinal failure (IF) of various severity (maldigestion and
malabsorption) developing into malnutrition and systemic somatogenic disorders. The vital strategic aspects of its
treatment are the personalisation of liquid, macro- and micronutrients consumption as well as avoidance of intestinal
failure- and parenteral nutrition-associated complications. Various nutritional support regimes and the indications
for infusion therapy and maintenance parenteral nutrition are considered in this patient category, also in outpatient
settings. To mitigate the dependence on intravenous fluid- and nutrient administration and attain enteral autonomy
in SBS-IF patients, the use of recombinant glucagon-like peptide-2 (GLP-2) is justified as exerting a pronounced
trophic effect on the epithelial regenerative potential as well as structural and functional adaptation of intestinal mu-
cosa. The SBS-IF patients prescribed with home parenteral nutrition and/or their caregivers should be trained in a
special programme that covers the catheter care, preparation of infusion solutions and nutrient mixture container,
infusion pump operation as well as the prevention, recognition and management of complications. The main referral
indications for small bowel transplantation (SBT) are: fast-progressing cholestatic liver disease-complicated irre-
versible intestinal failure; thrombosis of two or more central venous conduits used for parenteral nutrition; recurrent
catheter-associated bloodstream infection.
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Conclusion. Current recommendations on diagnosis and treatment as well as the developed criteria of medical aid
quality assessment are applicable at different levels of healthcare.

Keywords: short bowel, intestinal failure, protein-energy malnutrition, nutritional status, nutritional support, meta-
bolic therapy, parenteral nutrition, enteral nutrition
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Llenb: B KAnMHMYECKNX pekoMeHJauusax paccMaTpuBalTca SNMAEMUONOrUS, NPUYNHBI Pa3BUTUS, KITMHUYECKUe
NPOoSsIBNEHNS, NATOrEHES PA3BUTUSI BOSMOXHbIX OAVXKANLLVX 1 OTAANEHHBLIX OCIOXHEHWIA, @ Takke NpobneMHbIe BO-
NPOCHI TIeYEHUS U peabunnTaLmm B3pOCbiX NALMEHTOB C CUHAPOMOM KOPOTKOWN KULLKW.

OcHoBHoe copepxaHue. CuHapom kopotkon kuwkn (CKK) npepcraBnset coboii CMMNTOMOKOMIMIEKC HApPYLLEH-
HOrO MULLEBAPEHUS, 0OYCNOBIEHHbIN YMEHBLLUEHMEM BCAaChIBATENBHOW MOBEPXHOCTU TOHKOW KULLKWM W MPOSIBISIO-
LUMIACS KMLIEYHOM HepocTaTodHOCThIO (KH) pasnuyHoi cTeneHn BbipaXeHHOCTU (ManbaurecTms 1 Mansabcopbums),
YTO NPUBOAMUT K Pa3BUTUIO HEAOCTATOYHOCTM MUTAHUS N CUCTEMHBLIM COMATOreHHbLIM HapyLleHusiM. Hanbonee Bax-
HbIMW acrnekTaMm Ie4ebHOM CcTpaTerum SBASIOTCS NEPCOHANN3NPOBAHHOE OMNPEAENEHME NOTPEBHOCTN B XNOKOCTH,
MakpO- Y MUKPOHYTPUEHTaX, MUHUMUN3ALLMA OCNOXHEHUN, CBA3AHHbIX C KULWIEYHON HEAOCTaTOYHOCTBIO 1 nNpoBeae-
HUEM NapeHTepasbHOro NUTaHus. PaccMaTpuBaloTCs pasnuyHble BapuaHTbl HYTPULMOHHON NOAAEPXKN, NOKa3aHUs
Ina MHPY3MOHHOW Tepanun 1 NOAAEPXKMBAIOLLErO NAPEHTEPANBHOIO NUTAHWS OAHHOW KaTeropum 60JbHbIX, B TOM
yncne B aMOynaTopHO-NONVKIIMHUYECKUX YCOBUSX. NSt CHUXEHUS U YCTPAHEHUS] 3aBMCUMOCTU OT BHYTPUBEH-
HOrO BBEAEHMUS XUOKOCTU U NMUTATENIbHbIX CYOCTPATOB 1 AOCTUXKEHWS SHTEPAIbHOW aBTOHOMMUM Y nauneHToB ¢ CKK
1 KH BO3MOXHO NpuMeHeHe peKOMOUHAHTHOro aHasiora rokaroHonogobHoro nentnaa-2 (GLP-2), okasbiBaloLero
BblpaXX€HHOE TpodUn4eckoe BO3OENCTBUE HA PErEHEPATOPHbIN NOTEHLMAN SNUTENNOLUTOB U CTPYKTYPHO-DYHKLUMO-
HaJIbHYIO aganTaumio CM3nCcTor 060n04kM kuwedHuka. MaupeHtsl ¢ CKK 1 KH, koTopbiM nnaHnpyeTcs npoBeaeHme
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napeHTepanbHOro NUTaHNS B AOMALLHUX YCIOBUSIX, U/UN NIULLA, OCYLLIECTBASIIOLLME YXOA, AO/MKHbI MPOTH 00y4YeHne
Mo CrneumanbHOM NporpaMmmMe, KoTopas BKIOHAET YXOL, 32 KaTeTepOoM, aTanbl MPUrOTOBAEHUS MHPY3MOHHBIX PaCTBO-
POB 1 KOHTEMHEPA C NUTaTeNbHbIMK CyGCTparamu, MCNoJib30BaHMe MHDY30MaTa, a Takke NpeaoTBPaLLEHNE, pacnos-
HaBaHWe N YCTPaHeHNe OCNOXHEeHW. OCHOBHbLIMUY MOKa3aHUAMU A1 HaNpaBieHUs NaLUMEHTOB Ha TPaHCMIaHTaLMIo
TOHKOM knwikn (TTK) aBnsaoTca: HeobpaTuMas KuleyHas HeA0CTaTOYHOCTb, OCIOKHEHHAs IBNEeHMSAMM ObICTPO Npo-
rPECCUPYIOLLEro XONecTaTMyeckoro 3abonesaHuns nevyeHn, Tpom603 AByx nnm 6osee LeHTPanbHbIX BEHO3HbIX KaHa-
JI0B, UCMOJIb3YEMBbIX /I NAPEHTEPASIBHOIO MUTaHUS, U PELVANBUNPYIOLLLAA KaTeTEPHAA MHMEKLINSA KPOBOTOKA.
3aknioveHue. NpeacTaBfiieHHble PEKOMEHAALMN MO ANArHOCTUKE N TEYEHUIO 1 pa3paboTaHHbIe KPUTEPUM OLLEHKMN
KayecTBa MeLMLMHCKOM NOMOLLM NPUMEHNMbI Ha Pa3JINYHbIX YPOBHSX €€ OKa3aHusl.

KnioueBble cnoBa: KopoTkas KuLUKa, KMLeYyHas HeA0CTaTOYHOCTb, 6eIKOBO-9HEpPreTnieckas HeJoCTaTOYHOCTb,
HYTPUTUBHBIN CTaTyC, HYTPMUMOHHAA noanepxka, metabonuyeckas Tepanus, NapeHTepanbHOe NMUTaHue, SHTe-
panbHOE NUTaHne

KoH®NUKT nHTepecoB: ABTOPbI 3a8BSIOT 06 OTCYTCTBUMN KOHMINMKTA MIHTEPECOB.

Ana untupoBaHusa: AsepbsHosa t0.B., batbipwunn .M., Llemko A.E., NeaHosa IE., MBawkunH B.T., KocTioueHko J1.H, Jlanuu-
ki A.B., Neiipepman U.H., NydTt B.M., Maes N.B., Hukutux W.I., HoBpyabekoB M. C., MNMonyaktoea E.A., NMotanos A.J1., Cbi-
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Terms and Definitions

Short bowel syndrome is a symptom complex
of maldigestion caused by a decrease in the ab-
sorption surface of the small bowel and manifested
by intestinal failure of varying severity (maldiges-
tion and malabsorption), which leads to the devel-
opment of malnutrition and systemic somatogenic
disorders.

Intestinal failure is a decrease in the functional
capacity of the small bowel, leading to disorders in
the processes of intracavitary and parietal hydro-
lysis, as well as absorption of nutrients, water and
electrolytes, which is accompanied by disorders
of trophic and fluid and electrolyte homeostasis,
progressive malnutrition, often requiring auxiliary
therapy, including intravenous administration of
water, electrolytes and nutrients.

Malnutrition is a heterogeneous syndrome com-
plex, which can be caused by both a total or partial
deficiency of various nutrients entering the body
relative to its actual needs, and their impaired
assimilation combined with increased spending,
which is accompanied by persistent changes in tro-
phic homeostasis, as well as structural (decrease in
cell mass), and metabolic disorders, leading to a
decrease in the functional reserves of the body and
deterioration of clinical outcomes of the disease.

Protein-energy malnutrition is a condition
characterized by a deficiency or imbalance, pri-
marily in the energy and/or protein supply of the
body relative to the available need, which leads
to a body mass reduction with a disorder of its
component composition and/or depletion of the
visceral pool of proteins.

Nutritional status is a set of clinical, anthro-
pometric and laboratory indicators reflecting the

body state associated with the patient’s nutri-
tion.

Nutritional support is the process of provid-
ing patients with a substrate using special meth-
ods that differ from conventional nutrition and
artificially created nutritional mixtures of various
directions.

Enteral nutrition is the process of providing
the body with the necessary nutrients by oral con-
sumption or administration through a probe into
the gastrointestinal tract of special artificially cre-
ated nutrient mixtures.

Parenteral nutrition is a method of nutritional
support, in which the nutrients necessary to ensure
proper trophic homeostasis are administered into
the body, bypassing the gastrointestinal tract.

1. Brief Information on the Disease

1.1. Mechanisms of Development and
Epidemiology of Short Bowel Syndrome with
Intestinal Failure in Adults

Short bowel syndrome (SBS) is a symptom
complex of impaired digestion caused by a de-
crease in the absorption surface of the small bowel
and manifested by intestinal failure of varying se-
verity (maldigestion and malabsorption), which
leads to the development of malnutrition and sys-
temic somatogenic disorders [1]. The true preva-
lence of SBS in adults in the Russian Federation
is not known, since there is no unified national
register of this group of patients. In the USA, out
of 40,000 adults receiving home parenteral nutri-
tion (HPN), about 10,000 people receive it associ-
ated with SBS [2]. In Europe, the prevalence of
SBS requiring HPN, according to various data,

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

Kinmnnanueckue pekomenaanyu / Clinical guidelines

is 2—4 people per million urban population [3,
4]. Considering data that SBS patients in Europe
represent 35 % of all patients receiving HPN, the
prevalence of SBS is thought to be approximately
1.4 cases per million population [5]. The prev-
alence of SBS in Europe varies considerably by
region: from 0.4 per million in Poland to 30 per
million in Denmark [6]. The prevalence of SBS
tends to be lower in regions where there are no
rehabilitation centers for patients after enterecto-
mies and HPN programs. Nevertheless, there has
been an increase in the number of these patients.
For example, a leading center for rehabilitation of
patients with SBS in Denmark reported that the
number of patients with SBS on HPN has doubled
in a decade [7].

The main causes of SBS are: surgical removal
of most of the jejunum and/or ileum; excluding
of various parts of the small bowel from diges-
tion and absorption processes, for example, when
performing bariatric bypass surgery; jejunostomy
or ileostomy as well as in cases of interintestinal
fistula formation; application of anastomosis be-
tween proximal parts of the small and large bowel
bypassing an ileocolic valve. Among the most fre-
quent etiological factors of resection of different
parts of the small bowel, mesenteric arteries and
veins thrombosis, adhesive obstruction, abdomi-
nal trauma and wounds, multiple intestinal fistu-
las, Crohn’s disease, small or large bowel cancer,
small bowel lymphoma are considered the most
frequent [1, 8].

Clinically significant symptoms of impaired
digestion in the form of maldigestion and mal-
absorption occur in the majority of patients who
have undergone resection of more than 60—70 % of
the small bowel length. According to other data,
intestinal failure can occur even when the remain-
ing part of the small bowel is less than 200 cm
long [9—11].

In a large multicenter study of 688 adults who
received long-term HPN for nonmalignant chron-
ic bowel failure, approximately 75 % of patients
had SBS [12]. In this survey, the mean age of
patients was 52.9 + 15.2 years (18.5—88.0 years),
the majority of patients were female (57 %), and
the most common primary causes of SBS with IF
were mesenteric ischemia (27 %), Crohn’s disease
(23 %), and radiation enteritis (11 %). Patient
demographics can vary widely, depending on the
region and the treatment center specifics. For ex-
ample, a recently published study reported that
the most common primary causes in SBS patients
(268) were mesenteric infarction (43 %), radiation
enteritis (23 %), surgical complications (12 %),
Crohn’s disease (6 %), and GI tumors (6 %). Most

patients (67 %) underwent ileocolic anastomoses,
18 % had end jejunostomies, and 15 % had jejuno-
ileoanastomoses [13, 14].

1.2. ICD-10 Coding

K91.2 Absorption disorder after surgical inter-
vention not classified under other headings.

E40 Kwashiorkor. Severe malnutrition with
nutritional oedema with dyspigmentation of skin
and hair.

E41 Marasmus. Severe malnutrition with ma-
rasmus.

E42 Marasmic kwashiorkor.

E 43 Unspecified severe protein-energy malnu-
trition.

E44Protein-energy malnutrition of moderate
and mild degree.

E 44.0 Moderate protein-energy malnutrition.

E 44.1 Mild protein-energy malnutrition.

E 46 Unspecified protein-energy malnutrition.

2. Diagnosis of Short Bowel

Syndrome

2.1. Clinical Manifestations

There are three main categories of patients with
SBS, who often have chronic severe intestinal fail-
ure, which requires long-term, sometimes lifelong,
intravenous infusion therapy and parenteral nutri-
tion (PN) for lifelong indications:

1) who underwent resection of most of the je-
junum and the entire ileum with the jejunostomy
(residual segment of 100 cm or less);

2) who underwent resection of the jejunum
and/or ileum with formation of an ileocolic anas-
tomosis bypassing the ileocolic valve (residual
segment of the small bowel 60 cm or less);

3) who underwent extensive resection of the
jejunum and ileum with complete preservation
of the large bowel with ileocolic valve (ileocolic
anastomoses with residual segment of 35—40 cm or
less) [1, 8, 15].

Clinical manifestations in short bowel syn-
drome are predetermined:

A. The length of the resection and the remain-
ing (functioning) part of the small bowel:

- extensive resection (residual segment of the
small bowel < 200 cm);

- short bowel (preserved section of small bow-
el <100 cm);

- super(ultra)short bowel (preserved section of
small bowel < 50 cm).

B. The place of its resection:

- jejunum (proximal SBS) — disorders of hy-
drolysis of nutrient substrates and absorption of
most nutrients prevail, which is manifested mainly
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by hypoabsorptive-osmotic diarrhea and progres-
sive malnutrition;

- ileum (distal SBS) — disorders of absorption
of water, electrolytes, bile acids and vitamin B,,
prevail, which is manifested by development of
mainly secretory-exudative diarrhea and fluid and
electrolyte disorders with high risk of delayed (in
5—6 months) overlay of B,,-deficient megaloblas-
tic anemia.

C. The presence or absence of ileocecal valve,
which slows the passage of chyme through the in-
testine, prevents ascending bacterial colonization
of the small bowel, aggravating the phenomena
of enzymopathy, maldigestion and malabsorption,
contributes to increased absorption of fluids, elec-
trolytes and bile acids. When the ileocecal valve is
preserved, the compensatory total absorption ca-
pacity of the small bowel can increase 8—10 times.

D. The ability of morphofunctional adapta-
tion of the remaining part of the bowel, which
to a certain extent depends on the patient’s age,
existing underlying and concomitant pathology,
as well as properly selected and timely initiated
therapy [1, 8, 15].

SBS manifests as persistent intestinal dyspep-
sia in the form of repeated diarrhea within 24
hours, caused most often by total maldigestion
(creato-, steato- and amylorrhea), fluid and elec-
trolyte disorders and progressive malnutrition due
to the developing endogenously caused macro- and
micronutrient deficiencies.

The severity of clinical symptomatology is
mostly predetermined by the existing postopera-
tive anatomical changes in the intestine.

The most favorable prognosis is observed in pa-
tients with jejunoileoanastomosis, preserved large
bowel and ileocolic valve. In such patients, even
with the remaining length of the small bowel just
over 50—60 cm, its structural and functional ad-
aptation and relative compensation of digestive
processes over the next 6—12 months are possible.
When the jejunum is resected with anastomosis
between the jejunum and the large bowel, the se-
verity of intestinal dyspepsia is predetermined not
only by the length of its remaining part, but also
by frequently recurrent ascending contamination
of proximal parts of the jejunum by opportunistic
colonic microflora, which aggravates the impaired
processes of intracavitary and parietal digestion.
When the length of the jejunum is less than 100
cm, the possibilities of its structural and function-
al adaptation are very limited and require a long
time (many months, sometimes years). Patients
have progressive body mass reduction, sarcopenia,
anemia, hypoproteinemia and hypoalbuminemia,
polyhypovitaminosis and immunosuppression.

This leads to a decrease in performance capabil-
ity and quality of life. Optimal oral nutrition in
these patients is very problematic, since attempts
to expand dietary restrictions are often accom-
panied by an increasing of intestinal dyspepsia.
These patients experience a constant feeling of
hunger and are tend to overeating, which further
aggravates the phenomena of intestinal dyspepsia.
Weight loss during the year in these patients can
reach 20—30 % of its initial value, and sometimes
more. In this regard, this category of patients of-
ten needs long-term maintenance infusion therapy
and additional or complete parenteral nutrition.

When the ileum is resected with ileocolonas-
tomosis bypassing the ileocolic valve, the clinical
picture is initially dominated by fluid and electro-
lyte disorders caused by malabsorption of water
and bile acids. A similar situation is observed in
euno- or ileostoma, when the discharge of intesti-
nal contents can reach several liters per day, which
is accompanied by dehydration, dyselectrolycemia
(hyponatremia, hypomagnesemia, hypocalcemia),
and rapidly increasing malnutrition of patients
due to the inability to take optimal oral food [1,
16, 17].

Three variants can be distinguished in the de-
velopment and course of SBS according to the se-
verity of its clinical manifestations:

1. Mild (relatively compensated) — with re-
current (most often with dietary errors) phenom-
ena of transient intestinal dyspepsia (frequent up
to 2—3 times/day loose stools, increased aerogen-
esis and hyperactive bowel sounds), moderate (up
to 5 %) weight loss, relatively rapid effect of the
therapy.

2. Moderate (subcompensated) pres-
ence of daily diarrhea up to 3—5 times a day,
despite compliance with dietary recommenda-
tions, weight deficit (more than 10 % of the
initial value) with a continuing tendency to
further decrease for more than 3 months, per-
sisting absolute lymphopenia (less than 1,200
cells), and moderately marked hypoproteinemia
(up to 60 g/L) and/or hypoalbuminemia (up
to 30 g/L). Anemia, polyhypovitaminosis, tran-
sient edema join up. Possible phenomena of gas-
tric dyspepsia (acid indigestion, belching, nau-
sea), which may be caused by erosive-ulcerative
lesions of the gastroduodenal mucosa. Correction
of progressive malnutrition in such patients re-
quires additional, often long-term, prescription
of highly biologically valuable balanced poly-
meric or oligomeric enteral NM consumed by
sipping or by adding them in powdered form to
ready meals, and sometimes periodic courses of
additional parenteral nutrition.
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3. Severe (decompensated) — manifests as
persistent intestinal dyspepsia in the form of
repeated (more than 5 times a day), often wa-
tery diarrhea, recurrent syndrome of bacterial
overgrowth in the proximal parts of the small
bowel, aggravating manifestations of intestinal
dyspepsia(increased aerogenesis and hyperactive
bowel sounds, increased frequency of stools), to-
tal maldigestion (creature-, amylo- and steator-
rhea) in coprogram, rapidly progressing asarcia
(BM reduction during 3—6 months reaches 20—
30 % or more of its initial value) against a back-
ground of constant hunger and frequent overeat-
ing, aggravating existing intestinal dyspepsia.
Hypovolemia is often observed, manifested by
marked general weakness, tachycardia, hypoten-
sion, orthostatic dizziness and dyselectrolycemia
(hyponatremia, hypokalemia, hypomagnesemia,
hypophosphatemia, hypocalcemia), as well as
polyhypovitaminosis, increased seizure activity,
mixed anemia, immunosuppression, severe hypo-
proteinemia (less than 45 g/L) and/or hypoal-
buminemia (less than 25 g/L), oncotic edema.
These patients have a high risk of gall bladder
and/or kidney stones. This category of patients
requires long-term (often lifelong) continuous in-
travenous correction of fluid and electrolyte dis-
orders and maintenance parenteral nutrition for
life indications [18].

In all cases of SBS requiring continuous par-
enteral nutrition and supportive therapy, even in
the presence of relatively satisfactory dimensions
of nutritional status and functional parameters,
they should be referred to a severe variant of the
disease course.

Another prognostically significant factor in
the further development of SBS is the underlying
disease for which the small bowel resection was
performed. For example, in patients with Crohn’s
disease after resection of the intestine section af-
fected by a granulomatous process, the disease
may recur, and these patients must receive long-
term specific anti-relapsing therapy. In persons
with malignant neoplasms or abdominal trauma,
other abdominal organs are often involved in the
pathological process, which can also affect the
prognosis and adaptive capacity of the small bow-
el. In addition, the span of life and the need for
additional nutritional support are influenced by
the age of patients, the presence of concomitant
disease, and baseline body mass index.

In young children, the ability of the small
bowel to grow and recover is superior to that of
adults, especially in elderly patients. Therefore,
if all else were equal, older patients have a less
favorable prognosis. According to recent studies,

initial overweight is considered to be a favorable
prognosis factor [19, 20].

Intestinal failure is a decrease in the functional
ability of the small bowel, in which the processes
of intracavitary as well as parietal hydrolysis of
food chyme and the subsequent absorption of nu-
trients, fluid and electrolytes, which are neces-
sary to maintain optimal body life activity, are
impaired, requiring it intravenous administra-
tion. In all cases when patients who underwent
small bowel resection in the postoperative period
for 2—3 months have repeated diarrhea with de-
tectable coprological signs of maldigestion (ste-
atorrhea, amylorrhea, creatorrhea), which is ac-
companied by fluid and electrolyte disorders and
progressive body weight loss of 5 % or more per
month, they should be considered as patients
with short bowel syndrome and existing intesti-
nal failure [12, 21].

Consequentially, the clinical manifestations
and somatogenic complications of SBS depend
primarily on the severity and duration of the ex-
isting intestinal failure (IF), which is divided into
3 types:

- type I is an acute, short-term (days, less of-
ten weeks) and often self-resolving condition;

- type II is a prolonged acute condition, often
in metabolically unstable patients, whose treat-
ment requires a comprehensive multidisciplinary
approach and mandatory intravenous infusion
therapy for 4 weeks to several months. About
50 % of these patients move into the group of pa-
tients with type 3 IF;

- type IIT is a chronic condition in metaboli-
cally stable patients requiring prolonged intrave-
nous infusion therapy and parenteral nutrition for
months or years. It can be reversible or irrevers-
ible. The last one often requires lifelong mainte-
nance parenteral nutrition.

Clinical manifestations of IF can develop
when the length of the retained segment of the
small bowel is less than 200 cm (40 % of the av-
erage length of the small bowel). Resection with
preservation of less than 50 cm (10 % of the
average length of the small bowel) is considered
to be the most prognostically unfavorable situa-
tion with regard to the development of the most
severe form of TF. Chronic IF can be associated
with life-threatening complications and lead to
disability of patients and deterioration of their
quality of life. The main objectives of treatment
of such patients are to maintain fluid and elec-
trolyte homeostasis (FEH), optimum acid-base
balance and proper substrate supply of the body
with minimization of risks of adverse compli-
cations. The overall five-year survival rate for
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patients with benign disease on HPN is about
75 % and depends on the underlying disease,
their age, and postresection anatomic bowel ab-
normalities [21, 22].

The highest risk of developing clinically sig-
nificant intestinal failure syndrome is observed in
patients with a remaining small bowel length of
less than 100 cm with a jejunostomy, less than
60 cm when combined with right-sided hemicolec-
tomy, and less than 35 cm even with a preserved
large bowel with an ileocolic valve. Such patients,
as a rule, need long-term and sometimes lifelong
NS [16, 23].

2.2. The Most Common Consequences and
Complications of Short Bowel Syndrome

Gastric hypersecretion of hydrochloric
acid. Tt is most often expressed when the je-
junum is removed, where most of the endocrine
cells producing gastric inhibitory and vasoactive
intestinal polypeptides are located, which inhibit
the production of gastrin during active intraint-
estinal digestion. Due to elevated gastrin levels
for 3—6 months, and sometimes more, there is
hypersecretion of gastric juice hydrochloric acid,
which develops within the next 24 hours after
surgery. Due to increased acid-peptic aggression
there is an increased risk not only of erosive and
ulcerative lesion of gastroduodenal mucosa, but
also of disorders of subsequent digestive process-
es, due to long-term decrease of pH in duodenum,
which leads to inactivation of pancreatic lipase
and deconjugation of bile acids located in intes-
tinal lumen. Early and long-term (3—6 months)
use of gastric secretion inhibitors improves diges-
tion and absorption of nutrients in the bowel.

Cholelithiasis. The highest risk of choleli-
thiasis development is observed when the ileum
is resected. This is caused by impaired absorp-
tion and enterohepatic recirculation of bile ac-
ids, a decrease in their concentration in bile and
impaired cholate-cholesterol balance (lithogenic
bile). Formation of cholesterol stones in the gall
bladder is also promoted by its hypomotility and
bile stasis caused by decreased cholecystokinin
production on the background of a restricted
sparing oral diet. The main direction of preven-
tion of cholelithiasis in this category of patients
is early prescription and subsequent split oral nu-
trition (food is a physiological stimulator of bile
secretion), as well as periodic courses of ursode-
oxycholic acid preparations with regard to their
tolerability.

Hepatopathy can be a consequence of por-
tal endotoxemia in patients with SBS in the
absence of ileocecal valve (most often in small

bowel resection combined with right-sided hemi-
colectomy), which contributes to the upward
contamination of opportunistic microflora in
the proximal parts of the remaining small bowel
(syndrome of bacterial overgrowth) and translo-
cation of bacterial toxins into the portal vein.
Bacterial overgrowth also causes changes in bile
acid metabolism in the bowel, resulting in in-
creased formation of lithocholic acid, which con-
tributes to cholestasis. The last one can also be
induced by prolonged parenteral nutrition with
long-term use of fat emulsions based only on soy-
bean oil (long-chain triglycerides) in an amount
>1 g/kg/day, which is more often observed in
pediatric practice and is associated with the high
content of phytosterols in this oil [24—26].

Nephrolithiasis and oxalic nephropathy.
Under normal conditions, oxalates from food are
bound to calcium in the small bowel to form an
insoluble complex. In patients with SBS with
preserved segmented intestine, calcium binds to
unabsorbed fatty acids, resulting in increased
absorption of oxalates in the large bowel. The
resulting hyperoxalaturia, often combined with
hypohydration and oliguria, can lead to the for-
mation of oxalate kidney stones. Nephrolithiasis
develops in 25 % of patients with SBS receiving
parenteral nutrition for a long time. The main
mean for the prevention of the nephrolithiasis in
such cases is regular intake of calcium carbonate
in amounts of 5—6 g per day (1 g before each
meal).

D-Lactic acidosis. A rare complication
based on excessive formation of D-lactic acid due
to active bacterial fermentation of carbohydrates
in the large bowel, which leads to metabolic aci-
dosis. Clinically, this is manifested by increas-
ing weakness, ataxia, and increased somnolence.
Many patients note a certain correlation of this
condition with the consumption of large amounts
of carbohydrates, especially those with a high gly-
cemic index (over 70). Consuming large amounts
of mono- and oligosaccharides carries the risk of
lactacidosis due to hyperproduction of lactic acid
by small bowel lactobacilli and colonic micro-
flora. Treatment includes restriction of simple
carbohydrate intake and intestinal decontamina-
tion by prescription of nonabsorbable antibiotics
(rifaximin, nifuroxazide) [27].

Osteoporosis. The probability of develop-
ing osteoporosis with prolonged HPN is quite
high (30 %) due to malabsorption of vitamin D
and calcium. Persistent chronic inflammation
can increase osteoclastic activity, which aggra-
vates bone damage. Chronic metabolic acidosis
due to loss of bicarbonate with feces or in renal
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failure due to recurrent dehydration episodes,
eventually reduces the buffering kidneys capac-
ity and thus can decrease bone mineral content.
Hypomagnesemia also plays an important role in
the osteoporosis development. Magnesium is nec-
essary both for parathyroid hormone (PTH) se-
cretion and for its proper action on target organs,
such as osteoblasts and kidney cells. Prolonged
steroid use may also increase the risk of osteopo-
rosis by decreasing osteoblast activity, increas-
ing urinary calcium loss and further decreasing
intestinal calcium absorption. Target levels for
25-OH vitamin D should be above 30 ng/mL.
Periodic monitoring of vitamin D levels is neces-
sary even in patients who regularly receive vita-
min D in HPN. Testing serum PTH helps in the
early detection of those patients who need more
intensive correction of metabolic bone disease [1,
8, 28, 29]. The immediate and long-term compli-
cations of SBS are presented in a systematic way
in Table 1.

2.3. Manifestations of Malnutrition in
Patients with Short Bowel Syndrome and
Intestinal Failure

The main consequences of the formation of SBS
with IF are permanent fluid loss and tendency to
hypovolemia, acid-base balance disorders, dys-
electrolyemia (hyponatremia, hypokalemia, hypo-
magnesemia, hypophosphatemia, hypocalcemia),
progressive weight loss, hypoproteinemia and hy-
poalbuminemia, and development of vitamin and
micronutrient deficiency [30]. Progressive malnu-
trition can significantly worsen patients’ quality
of life and increase their risk of developing a num-
ber of severe visceral complications. Persistent
deficit of free water and electrolytes (especially
sodium and magnesium) causes postural hypoten-
sion, thirst, muscle spasms, tremors. It is not un-
common for renal dysfunction to develop against
this background [31].

Pathophysiological changes after small bowel
resection are mostly determined by the type of the
resection.

At resection of the ileum and large bowel due
to the disorder of the natural locking mechanism
of the ileocolic valve, the rate of gastric empty-
ing and passage through the small bowel sig-
nificantly increases, which is caused by the hy-
poproduction of YY-peptide and glucagon-like
peptide-2, which are normally secreted by the
corresponding endocrine cells located mainly in
their mucosa and play an important role in the
regulation of appetite and intestinal motor ac-
tivity [1, 6].

Significant jejunostomy resection of the jeju-
num involves significant losses of water and elec-
trolytes. Under physiological conditions, passive
secretion in the jejunum promotes isotonic equili-
bration between intestinal contents and plasma.
If the length of the jejunum is less than 100 cm,
fluid loss through the stoma usually exceeds the
amount of fluid drunk. When patients consume a
hypotonic solution with sodium content less than
90 mmol/L, additional sodium loss occurs due to
its diffusion from plasma into the intestinal lumen
along the concentration gradient, which may lead
to hyponatremia.

After resection of more than 60—100 cm of
the terminal ileum, malabsorption of fats, vita-
min B,, and bile acids develops. Unabsorbed bile
acids enter the large bowel and have a chemical
effect on the mucosa, which is accompanied by
increased secretion of water and electrolytes, and
unabsorbed fatty acids bind magnesium ions. At
the same time, due to secondary hyperaldoste-
ronism often develops in these patients, urinary
magnesium losses increase. Hypomagnesemia
is accompanied by a decrease in parathormone
activity, inhibition of D-1,25-diocholecalciferol
production, and calcium uptake in the renal tu-
bules and intestine.

Significant FEH abnormalities are rarely ob-
served in preserved large bowel. If sodium is re-
duced throughout the day, it is recommended to
take an oral isotonic glucose-saline solution in
amounts determined by the degree of dehydration

Table 1. Complications of short small bowel syndrome

Immediate complications (up to 3 months)

Long-term complications (more than 3 months)

- Fluid and electrolyte disorders (hypovolemia,
dyselectrolycemia)
- Gastric hypersecretion and erosive-ulcerative lesions
of gastroduodenal mucosa
- Rapidly progressing polynutrient failure
(rapid loss of BM with increasing sarcopenia,
anemia, hypoproteinemia, hypoalbuminemia,
immunosuppression, multiple organ dystrophy)
- Infections

- Cholelithiasis (cholesterol stones)
- Hyperoxalaturia and nephrolithiasis
- Severe asarcia, multiple1 organ dystrophy, functional
0ss
- D-Lactic acidosis
- Recurrent infections
- Hepatic fibrosis
- B,,-deficient megaloblastic anemia
- Peritoneal adhesions with episodes of dynamic
intestinal obstruction
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(the usual physiological requirement is about
30 mL/kg of weight) [1, 16].

In severe asarcia and hypovolemia, patients
have general weakness, difficulty concentrating,
apathy, somnolence, hypothermia, sarcopenia,
orthostatic dizziness (sometimes fainting), palpi-
tation and heart rhythm disorders on exercise,
hypoalbuminemic edema (sometimes with the de-
velopment of ascites and hydrothorax), amenor-
rhea, reduced libido. Patients often experience
a constant feeling of hunger, which is often ac-
companied by poorly controlled large quantities
of food, aggravating the phenomena of existing
intestinal dyspepsia [4, 17, 32].

Recommendation 1. A dynamic assessment
of nutritional behavior with assessment of food
and fluid intake, as well as anthropometric,
clinical, and laboratory parameters character-
izing nutritional status, should be performed in
all patients with short bowel syndrome [20].

Level of evidence — 1, grades of recommenda-
tion — A.
Comments. This tactic allows timely as-

sessment and diagnosis of signs of developing
malnutrition both in the early postresection pe-
riod and months after surgery (Appendix 5 of
Order No. 330 of the Ministry of Health of the
Russian Federation, August 5, 2003).

The indications for prescribing various types
of active NS to patients with SBS are:

1. Presence of rapidly progressive and signifi-
cant body weight loss (BW) in the postopera-
tive period of >2 % per week, >5 % per month,
>7.5 % per quarter, or >10 % per 6 months.

2. Existing initial signs of hypotrophy:
BMI <19 kg/m? height (<21 kg/m? in aged
60—75 years and <22 kg/m? in aged 75 years
or more); hypoproteinemia <60 g/L and/or hy-
poalbuminemia <30 g/L; absolute lymphopenia
<1.2x10° L.

3. The threat of rapidly progressing malnutri-
tion due to inability to adequately ingest food
naturally (do not want, should not, or cannot in-
gest food naturally) and/or inadequate digestion
of food in the presence of persistent intestinal
dyspepsia with phenomena of marked maldiges-
tion and malabsorption [1, 8, 28].

Recommendation 2. Monitoring of signs and
symptoms of fluid and electrolyte homeostasis
disorders with clinical and laboratory assess-
ment of daily fluid balance and serum elec-
trolyte content should be performed regularly
both in the early and periodically in the late
postresection period [30]. Level of evidence —
2, grade of recommendation — B.

Comments. One of the frequent manifesta-
tions of SBS is disorders of fluid and electro-
lyte homeostasis (FEH), which is most often
observed during ileum resection, especially in
combination with right-sided hemicolectomy, as
well as in the presence of jejunostomy or il-
eostomy. Under physiological conditions, pas-
sive secretion in the jejunum promotes isotonic
equilibration between intestinal contents and
plasma. If the length of the jejunum proximal
to the stoma is less than 100 cm, when oral con-
sume a hypotonic solution with sodium content
less than 90 mmol/L, additional sodium loss
occurs due to its diffusion from plasma into the
intestinal lumen along the concentration gra-
dient. The most frequent FEH abnormalities
are observed in patients with jejunostomies or
proximal ileostomies. It should also be taken
into account that in this category of patients in
order to reduce the manifestations of intestinal
dyspepsia in the form of repeated diarrhea is of-
ten forced to limit the oral fluid intake. In this
regard, these patients should have a dynamic
control of FEH, which is especially important
in the early postoperative period (skin turgor,
state of mucosae, fluid balance, serum sodium,
potassium, magnesium and calcium content).
FEH disorders can significantly reduce the ef-
fectiveness of patients NS. Fluid and sodium
deficiency can lead to hypovolemia, which is
manifested in patients by thirst, dry mucosae,
low skin turgor, rapid BM reduction, hypoten-
sion, tachycardia and prerenal renal failure
(oligouria, creatininemia). Daily body mass,
accurate fluid balance (including stoma rate),
determination of the above electrolytes in blood
serum, and control of sodium content in a ran-
dom urine sample less than 10 mmol/L (marked
sodium deficiency) are the most important
markers of FEH status [1, 8, 28, 33].

Poc xypH racTpoaHTepOJT TernaTosr KoJaonpokToa 2022;

32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

Kinmnnanueckue pekomenaanyu / Clinical guidelines

3. Treatment

3.1. Conservative Treatment

The following stages of treatment of SBS with
IF are distinguished:

1. Immediate postresection period (up to 10
days).

2. Early postresection period (10 days to 3
months).

3. Late postresection period (3 months to 2
years) [22, 23].

Treatment of patients with SBS and IF is com-
plex process that requires an individualized and
comprehensive step-by-step approach. The most
important aspects of the treatment strategy are
personalized determination of fluid, macro and
micronutrient requirements, minimization of com-
plications associated with intestinal failure and
parenteral nutrition.

Recommendation 3. In the immediate post-
operative period it is necessary to correct
fluid and electrolyte homeostasis, taking into
account the actual losses of fluid and electro-
lytes, as well as acid-base balance of the body
as a prerequisite for effective follow-up nutri-
tional support. In patients with jejunostoma or
ileostoma, mandatory control of electrolytes in
blood and additional administration of 100—120
mmol of sodium are necessary [34]. Levels of
evidence — 3, grades of recommendation — C.

Comments. Pre-correction and optimal sup-
port of fluid and electrolyte and acid-base bal-
ance is a prerequisite for effective implemen-
tation of subsequent nutrient and metabolic
therapy. Optimal intracellular hydration is a
prerequisite for successful intracellular metabo-
lism. Patients’ water requirements are deter-
mined on the basis of analysis of the body’s
water balance, taking into account, if possible,
an accurate assessment of renal and extrare-
nal fluid losses. For this purpose, the volume
of daily diuresis (the proper value is 1 mL/
kg/h), fluid losses with vomit, stools and as-
pirated gastrointestinal contents, discharge
through drains, losses by perspiration through
skin and lungs, amounting to 10—15 mL/kg/
day are summed. The loss of fluid that occurs
when body temperature rises should also be
considered — for every 1 °C rise in body tem-
perature above 37 °C during the 24-hour period
of hyperthermia, 2—2.5 mL/kg per day should
be added. The baseline requirement for replen-
ishing current fluid loss in patients aged 18—60
years is 35> mL/kg, and in those over 60 years
of age it is 30 mL/kg per day [35]. In patients

with SBS, especially in cases of jejunostomy or
ileostomy, phenomena of extracellular dehydra-
tion due to increased loss of sodium and wa-
ter with intestinal contents may be observed,
which is manifested by hypovolemia (pallor,
dryness and decreased skin turgor, dry tongue,
tachycardia, nausea and vomiting, arterial hy-
potension, fall in diuresis rate, apathy, high
hematocrit index, low wurine density, normal
serum sodium concentration with low urine
sodium content). Consumption of plain water
by patients with SBS may increase intestinal
content and sodium loss. The clinical symptom
of hyponatremia is an increased organoleptic
need for salt, which requires its additional
prescription as part of the consumed meals or
enteral nutritional mixtures, in which the so-
dium content is usually less than 35 mmol/L.
To increase the sodium content to 100 mmol/ L,
which is above the minimum critical level (90
mmol) at which sodium absorption occurs, at
least 6 g of salt must be added to the mixture.
Patients with high eunostomies have the high-
est sodium requirement, sometimes as high as
200 mmol/day. In this regard, for rehydration
purpose, such patients should be recommended
oral intake of chyme-like glucose-salt solutions,
which is especially relevant for patients with
jejunostoma or ileostoma. Optimal is the ad-
ministration of rehydration isotonic glucose-
salt solutions in 1 L of which contains at least
60 mmol (3.5 g) of sodium chloride. Fluid and
electrolyte losses through the stoma or due to
diarrhea can also be caused by dietary abnor-
malities, such as consumption of dairy products
(lactose), sucrose, and/or fats. High losses
of intestinal contents through the stoma may
be due to overgrowth of opportunistic micro-
flora in the remaining part of the small bowel
(ascending colonization), which requires de-
contamination, and/or clostridial enteritis as-
sociated with antibiotics. Losses through the
stoma increase after intake of large amounts
of fluid (more than 1—1.5 L) or food. Note
that each liter of intestinal secretion (espe-
cially in a jejunostomy) contains =100 mmol of
sodium. Potassium losses are relatively small
at = 15 mmol/L, but they may increase due
to hyperaldosteronism secondary to hyponatre-
mia. Hypokalemia may also be a consequence
of hypomagnesemia, which may be more often
observed in the presence of a jejunostoma. Oral
rehydration of patients with SBS is best per-
formed with glucose-salt solutions with time
intervals of 30—60 minutes after meals or be-
tween meals, which helps to reduce diarrhea.
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In this case, the daily diuresis should be at
least 1—1.5 L. To reduce intestinal secretion in
patients with a jejunostoma, oral intake of both
hypotonic (water, tea, coffee, or alcohol) and
hypertonic beverages (fruit juices, cola, miner-
al water) should be limited. If necessary, there
is intravenous correction of the existing fluid
and electrolyte deficit by administering bal-
anced electrolyte and/or sodium-containing in-
fusion crystalloid solutions [1, 14, 16, 17, 28].

Recommendation 4. Basic therapy of pa-
tients with SBS in the immediate postoperative
period after correction of fluid and electrolyte
homeostasis should include early (the first 24—
48 hours) administration of minimal enteral nu-
trition in combination with parenteral adminis-
tration on the 3—5 day of the required nutrient
substrates, prescription of gastric secretion
blockers and performance of (if the integrity
of the ileocolic valve is compromised) intrain-
testinal decontamination. Glutamine currently
has been shown to be an essential nutrient sub-
strate for maintaining the structure of the in-
tegrity and function of the smallbowel [36].

Level of evidence — 3, grade of recommenda-
tion — C.
Comments. The small bowel is the main

place for digestion and absorption of nutrients.
Epitheliocytes of the intestinal mucosa belong
to the short-lived cells of the body, their compo-
sition is completely renewed within 3—7 days.
About 285 g of intestinal epithelium exfoliates
in the human intestine each day. Adequate re-
generative trophism of intestinal mucosa can-
not be fully provided by nutrients coming from
blood. It was established that the regenerative
potential of enterocytes of the small bowel mu-
cosa depends on the presence of nutrients by
about 50 % and colonocytes by 80 % in the
intestinal lumen [1, 28]. Absence of nutrient
substrates in intestine during starvation is ac-
companied by a relatively rapid decrease in
the size and function of the intestinal mucosa
and its atrophy. These morphological changes
may be reversible under conditions of enteral,
but not parenteral nutrition [36, 37]. To ensure
structural integrity and polyfunctional activ-
ity of the gastrointestinal tract in the immedi-
ate postoperative period, early prescription of
minimal enteral nutrition, which is aimed pri-
marily at providing intraluminal trophism of
mucosal epithelial cells, supporting their regen-
erative potential and maintaining the barrier
function of the intestine, is of great importance
[1, 28, 36]. Early minimal enteral nutrition

does not provide the necessary substrate re-
quirements of the body and is essentially aimed
at intraluminal “nutrition of the intestine”. If
a minimum acceptable substrate supply of more
than 50 % of the patient’s needs is impossible,
especially in patients with baseline hypotrophy
(BMI less than 19 kg/m? or less than 21—22
kg/m? in the elderly patients) for 3 days ad-
ditional parenteral nutrition in gradually in-
creasing volume should be prescribed in order
to achieve over the next 3—4 days an adequate
(at least 80 % of need) energy and protein
supply. Parenteral nutrition may be prescribed
on day 5—7 in persons with an underlying euth-
rophic condition (BMI 20—25 kg/m?) or in the
presence of excess BM (BMI over 25 kg/m?),
as well as in obesity (BMI over 30 kg/m?) [38,
39]. Over the past 25 years, clinical medicine
has accumulated quite a lot of experience in the
use of the conditionally essential amino acid
L-glutamine, which has a fairly wide range of
pharmacological effects. L-glutamine, being
the most important energy substrate for intes-
tinal epithelial cells, prevents mucosal stress
atrophy and increased intestinal permeability,
reduces the frequency and severity of bacterial
translocation, has a powerful antioxidant and
cytoprotective effect. At the same time, it has
a pronounced nitrogen-saving effect, enhanc-
es muscle anabolism and increases the activ-
ity of immunocompetent cells. These effects of
L-glutamine allow us to classify it as a pharma-
conutrient that has a direct effect on the struc-
tural and functional and metabolic processes
of the body. The main “consumers” of gluta-
mine, especially in critical patients, are epithe-
lial cells of the small bowel mucosa (10—14 g/
day) [1, 8, 28, 40, 41]. It has now been shown
in experimental animals and humans that glu-
tamine is an essential nutrient substrate for
maintaining the integrity and function of the
small bowel, especially when there is damage
to its mucous and deterioration of its barrier
function, which is accompanied by transloca-
tion of bacteria and their toxins into the blood-
stream. Glutamine stimulates the growth of
villi as well as the formation of organoids in
crypt cells, their proliferation and differen-
tiation, which can improve the absorption of
nutrients [40, 41]. Glutamine supplementation
has a favorable effect on the intestinal mucosal
morphology of healthy volunteers and patients
with gastrointestinal diseases and improves nu-
trient absorption [8, 15, 28, 40—43]. In other
8-week randomized, placebo-controlled, cross-
over study in 8 patients with SBS, there was
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no effect of glutamine on intestinal morphol-
ogy, rate of food bolus transit, D-xylose ab-
sorption, or frequency of diarrhea [44]. It is to
be noted that the effects of adding glutamine
to enteral nutrition regimens have been studied
less than the effects of adding it to parenter-
al nutrition regimens. Because L-glutamine is
unstable in clinical practice, it is used in the
form of glycine-glutamine dipeptides (enteral
administration) and alanyl-glutamine (paren-
teral administration).

Recommendation 5. In the presence of gas-
trostasis for 48—72 hours after small bowel re-
section, it is possible to use the “two tubes”
technique, for which a nasojejunal tube 25—30
cm distal to the Treitz ligament is installed us-
ing an endoscope, through which enteral thera-
py measures can be conducted, a part of which
is minimal enteral nutrition, which provides
early intraluminal trophicity of intestinal mu-
cosa epitheliocytes [28]. Level of evidence —
3, grade of recommendation — C.

Comments. Gastric motor-evacuation func-
tion disorder in patients after volumetric ab-
dominal surgery is not uncommon in the early
postoperative period. Developing gastrostasis
significantly limits the possibility of prescrib-
ing enteral nutrition. Nasogastric tube adminis-
tration into the stomach with boluses of chilled
water (150—200 mL) activates its propulsive
activity and contributes to earlier resolution of
gastrostasis phenomena. If the latter phenom-
ena persist for 48—72 hours, endoscopic instal-
lation of a second (nasojejunal) tube distal to
25—30 cm of the Treitz ligament is indicated.
Administration of even a moderate amount of
glucose-salt solutions (500 mL) and isocaloric
nutrient substrates (300 mL) into the jejunum
promotes activation of propulsive activity not
only of the intestine, but also of the stomach.
Early enteral support (therapy) aimed at pre-
venting and minimizing the consequences of
postaggressive effects on the GI tract an af-
fordable and relatively fast method of its struc-
tural and functional rehabilitation in the early
postoperative period [1, 8, 28].

Recommendation 6. In the early postopera-
tive period after resection of most of the jeju-
num (proximal SBS) when prescribing tube or
oral nutrition is initially more preferable the
use of easily digestible isocaloric isonitrogen-
ic oligomeric (semi-elemental, oligopeptide)
enteral nutritional formulas that contain hy-
drolyzed whey protein, at least 50 % medium

chain triglycerides (easily absorbed in condi-
tions of maldigestion with bile acid and lipase
deficiency) and maltodextrin deep hydrolysis
[45]. Level of evidence — 3, grade of recom-
mendation — B.

Comments. With resection of most of the je-
junum, in which, as known, the most active
hydrolysis and absorption of the vast majority
of nutrients is carried out, in patients of this
category rapidly progressive malnutrition (es-
pecially in the first months) may develop. The
presence of pronounced maldigestion and mal-
absorption in these patients can be judged by
the coprogram tests (creato-, amylo- and ste-
atorrhea) and the increasing body mass reduc-
tion. Over time, the missed functions of the je-
Junum begin to be compensated by the adaptive
structural and functional restructuring of the
remaining ileum mucosa. Additional consump-
tion of oligomeric (semi-elemental) NM, the
features of the chemical composition of which
provide their greatest bioavailability in con-
ditions of maldigestion, contribute to a better
maintenance of the nutritional status of these
patients. Note that some oligomeric liquid mix-
tures, due to their poor organoleptic proper-
ties, must be administered through a probe and
are unsuitable for oral consumption. The most
acceptable for this purpose in terms of their
taste properties are powdered oligomeric NM:s,
which can be added to ready meals or consumed
by oral sipping in liquid form [1, 8, 28, 45].

Recommendation 7. In distal SBS, polymer-
ic isocaloric isonitrogenic isoosmolar enteral
nutrient mixtures containing predominantly
soluble dietary fiber with prebiotic (bifido-
and lactogenic), trophic and bile acid sorbing
effects can be initially prescribed. If the lat-
ter are poorly tolerated (intestinal dyspepsia),
it is necessary to temporarily switch to the
administration of oligomeric PM. In patients
with baseline hypotrophy (BMI < 16 kg /m?),
regardless of the SBS variant, it is initially
better to use oligomeric diets [46, 47]. Level
of evidence — 3, grade of recommendation — B.

Comments. After extensive resection of the
ileum, fluid and electrolyte disorders initial-
ly dominate in the clinical picture of SBS in
patients, which requires intravenous correc-
tion. In this case, the possibility of hydrolysis
and absorption of nutrients in the remaining
jejunum is preserved, which with a properly
selected and organized diet of patients often
avoids the need for additional parenteral nu-
trition. Prescription in the first days of the
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postoperative period of early enteral nutrition
in the mode of continuous prolonged adminis-
tration of diets with breaks every 4—6 hours for
30 minutes promotes activation of production
of intestinal hormones that regulate the actio-
ity of the digestive-transport conveyor, as well
as support regenerative activity of the mucosa.
Balanced enteral diets have greater bioavail-
ability and absorption capacity in the intes-
tine compared with the traditional diet and
contribute to accelerated structural and func-
tional adaptation in the immediate postopera-
tive period [1, 8, 28, 48]. In additional note
that in patients with high jejunostoma, when
initially there is accelerated transit of gastric
contents and fluid through the small bowel,
active use of liquid, especially hyperosmolar,
enteral diets can cause hypersecretion and loss
of intestinal discharge and electrolytes. With
a preserved large bowel, this problem tends to
be less marked [1, 16, 49]. A number of stud-
ies conducted in patients with SBS who have
been treated with EN have revealed identical
effectiveness of oligomeric and polymeric diets
in terms of nutrient absorption, fluid and elec-
trolytes loss [46, 47]. In patients with a high
jejunostomy (90—150 cm remaining jejunum),
better protein absorption was observed with an
oligopeptide diet compared to whole protein
mixtures. Despite the higher osmolarity of the
peptide diet, fecal losses did not increase and
lean body mass and electrolyte status remained
constant [50]. Polymeric enteral nutrition diets
are less expensive and less hyperosmotic than
oligomeric mixes and are generally well toler-
ated. In a model of SBS in animals that had
a preserved segmented intestine, it was shown
that polymeric enteral diets can also effective-
ly contribute to intestinal adaptation.

A study conducted in 15 adults with SBS
(3—130 months after the last surgery, 4 patients
without segmented intestine) showed that drip
enteral probe nutrition for 7 days in isolation
or in combination with oral nutrition increased
intestinal macronutrient absorption compared
with isolated oral nutrition. Increasing the
energy supply by about 400 kcal/day can be
achieved by gradually increasing the oral in-
take of enteral diets to 1,000 kcal/day [51].

Recommendation 8. In the absence of en-
cephalopathy, gastrostasis and preserved swal-
lowing function on the 2—3 day postoperative
period, the transition to split oral intake of
enteral nutritional mixtures in small sips (sip-
ping) with subsequent (4—5 days) prescription

of gradually increasing volume of sparing
medical diet with elements of diet with heat
untreated food and separate fluid intake is
possible. Powdered polymeric or oligomeric
(semi-elemental) enteral solutions can be add-
ed to prepared meals to increase the biological
value of the therapeutic diet of patients with
SBS [34, 52]. Levels of evidence — 3, grades of
recommendation — B.

Comments. Even if the patient is predicted to
be unable to receive an acceptable substrate sup-
ply through the GI tract for 5—7 days (less than
50 % of need) and therefore parenteral nutrition
is the mandatory method of choice for nutrition-
al support, any opportunity for enteral adminis-
tration of nutrients should always be considered.
Specialized oligomeric diets are not always the
only option for EN. Standard isocaloric isonitro-
genic isoosmolar diets containing predominantly
“fast” proteins (whey or plant proteins), which
are relatively quickly evacuated from the gaster
and easily hydrolyzed, can be used as starter nu-
trition in most patients. When choosing standard
mixes, it is also important to consider the com-
position and fat content. Preference should be
given to NMs with lower fat content or mixtures
in which a certain part of it (15—50 %) is repre-
sented by medium chain triglycerides, which do
not require bile acids and pancreatic lipase for
rapid digestion. The indication for the prescrip-
tion of oligomeric diets may be poor tolerance of
isocaloric polymeric mixtures or the presence of
patients with initial severe hypotrophy (BMI less
than 16 kg/m?), which is often accompanied by
phenomena of fermentopathy. Enteral nutrition
has a trophic effect on the intestine and prevents
mucosal atrophy, plays an important role in pre-
serving the intestinal immune system, as well as
in preventing ascending microbial colonization
of the proximal small bowel and minimizing the
risk of bacterial translocation. If patients with
SBS are gradually transferred to a mechanically
and chemically sparing diet to increase the bio-
logical value of the diet, additional prescription
of ED by sipping or by adding them in powder
form to ready meals is indicated [17, 28, 34, 52].

Recommendation 9. When determining the
energy and protein requirements in the early
postresection period in most patients with SBS
an empirical approach is possible: energy —
25—30 kcal /kg, protein — 1,2—1,5 g /kg/day.
Indirect calorimetry makes it possible to more
accurately determine the energy requirements
of patients, and determination of daily nitro-
gen loss makes it possible to most accurately
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estimate the protein requirements of patients
with SBS and IF [14, 53]. Level of evidence —
2, grade of recommendation — B.

Comments. The effect of malnutrition on the
incidence of postoperative complications and
mortality is well documented in both retrospec-
tive and prospective studies. Two systematic
analyses shown that for hospitalized patients in
general and for those undergoing surgery, PEM
is an independent risk factor for complications
and is also directly related to length of hospi-
tal stay, the cost of their care, and increased
mortality [34, 51, 54]. The average energy and
protein requirements of a stable surgical patient
are most often 25—30 kcal /kg and 1.2—1.5 g/kg
per day. There should be at least 90—100 non-
protein kcal for every gram of nitrogen. The en-
ergy ratio of glucose/fat should not be less than
60,40 (70/30 is better), and lipids should not
be administered more than 1 g/kg per day. With
parenteral nutrition, it is necessary to strictly
observe (not exceed) the prescribed rate of ad-
ministration of nutrient substrates (amino acid
no more than 0.1 g/kg/hour, fats no more than
0.15 g/kg/hour and glucose no more than 0.5
g/kg/hour). In overweight and obese patients,
substrate requirements should be calculated by
the recommended (ideal) body mass, and in the
presence of severe hypotrophy (BMI <16 kg/
m?) by the actual BM + 20—30 %. Indirect calo-
rimetry (metabolic monitoring) makes it possible
to more accurately determine the energy require-
ments of patients, and determination of daily ni-
trogen loss makes it possible to most accurately
estimate the protein requirements of patients
[14, 28].

Recommendation 10. When the anatomical
integrity of the ileocolic valve is impaired (dis-
tal SBS, jujuno- or ileocolonic anastomosis),
as well as initially poor tolerance of oligomeric
EDin the form of increased intestinal dyspep-
sia, intraintestinal decontamination is indicat-
ed for 5—7 days [53, 56]. Level of evidence —
2, grade of recommendation — B.

Comments. The main function of the ileo-
cecal valve is to allow portions of intestinal
chyme from the ileum into the cecum, prevent-
ing the contents of the large bowel from flow-
ing back into the small bowel. When anileoco-
lonic anastomosis bypasses this valve (ileocolic
valve), it creates real conditions for upward
(reflux) contamination of fecal, including op-
portunistic microflora in the proximal small
bowel (small intestinal bacterial overgrowth

syndrome — SIBOS). Bacterial pool of co-
lonic flora, which has changed its site, causes
damage the small bowel mucous, inflammatory
phenomena, disorders of its barrier function, as
well as the activity of digestive enzymes and
premature deconjugation of bile acids, that
is accompanied by intensification of secretion
processes, development or intensification of
maldigestion, malabsorption and intestinal dys-
pepsia (tympanites, hyperactive bowel sounds,
abdominal pain, watery diarrhea, steatorrhea,
creatorrhea, amylorrhea). Catheter-associated
infection may develop as a consequence of the
small bowel mucosa barrier function disorder
often presenting in SIBOS and translocation
of opportunistic microflora into the systemic
bloodstream [57—62]. The prevalence of bacte-
rial overgrowth in the small bowel in various
gastrointestinal diseases and in the consequenc-
es of digestive surgery is 40—99 % [63, 64].
The most common cause of increased intesti-
nal dyspepsia in patients with SBS when using
oligomeric ED is SIBOS. Protein peptides of
oligomeric mixtures serve as a good breeding
ground for growth and rapid development of
opportunistic microflora located in the proxi-
mal parts of the small bowel, which is accom-
panied by hyperproduction of microbial toxins,
increased intestinal permeability, intraintesti-
nal secretion, its motility and increased diar-
rhea. Intestinoscopy with aspiration of small
bowel contents and inoculation of the aspirate
on nutrient media is considered to be the “gold
standard” for diagnosis of SIBOS [59, 62, 64,
65]. 5 randomized studies shown the efficacy of
antibacterial intraintestinal decontamination
in the treatment of SIBOS. The most commonly
used drugs for this purpose are metronidazole,
rifaximin, nifuroxazide, and fluoroquinolones

[55, 56].

Recommendation 11. With preservation of
swallowing function, proper level of conscious-
ness, stabilization of gastrointestinal motor
function, presence of stool and good tolerance
to ED, the volume of oral split (5—6 times/
day) consumption of sparing therapeutic diets
with elements of diet with heat untreated food
and adding to ready meals powdered polymeric
or oligomeric enteral nutritional solutions is
expanded [34]. Level of evidence — 3, grade of
recommendation — B.

Comments. An exception may be cases in
which there are proximal fistulas with high
production (500 mL/day or more) of intestinal
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content, when temporary oral fasting, creating
functional rest of the fistula area, promotes its
healing. Enteral nutrition in such a situation
is possible only when a nasointestinal probe is
placed distal to the fistula area [34, 52].

Recommendation 12. In short and especially
super-short small bowel syndrome, separate in-
take of food and fluid is recommended. Fluid
should not be consumed 30 minutes before and
within 30—45 after meals. In patients with mod-
erate dehydration or low serum sodium, it is
reasonable to use hypo- or isoosmolar glucose-
salt solution or saline supplements for oral re-
hydration and compensation of intestinal losses
[62, 66]. Levels of evidence — 3, grades of rec-
ommendation — B.

Comments. On the one hand, fluid intake
accelerates the evacuation of food consumed
from the gaster and accelerates the transit of
intestinal chyme, and on the other hand, causes
a decrease in the concentration of intraintes-
tinal digestive enzymes that perform intra-
cavitary and partially intestinal hydrolysis of
nutrient materials. This leads to a disorder of
substrate and enzyme relationships, incomplete
hydrolysis of nutrient materials, increased in-
traintestinal osmotic pressure and finally to the
aggravation of intestinal dyspepsia. Adherence
to a restrictive diet with elements of relative
diet with heat untreated food and preferential
hydration of patients with SBS during the in-
terdigestive period helps to reduce the severity
of intestinal dyspepsia [8, 28]. Correction of
high discharge from the small bowel (ileostoma
or high fistula) is best started by restriction
of total oral intake of hypotonic fluids (wa-
ter, tea, coffee) as well as hypertonic fluids
(fruit juices, Coca-Cola and most commercial
sipping enteral diets with osmolarity above 400
mosmol/L) to 500 mL per day. To compensate
for the rest of the fluid need, the patient is
advised to drink glucose-salt solutions with a
sodium content of 90 mmol/L or more [67].

Many patients at home with significant loss
of intestinal contents through the stoma (1—1.5
L) may benefit from a combination of restrict-
ing oral fluid intake (less than 1 liter per day)
and adding salt to their diet. Patients with
a loss of less than 1,200 mL per day can usu-
ally maintain sodium balance by adding extra
salt (5—6 g per day) at meal times or during
it preparation. When losses are in the 1,200—
2,000 mL range, and sometimes more, the pa-
tient can maintain sodium balance by taking
glucose saline or saline supplements [68].

Recommendation 13. Insoluble dietary fiber
(soy polysaccharide, resistant starch, micro-
crystalline cellulose, lignin) should be limited
or excluded from the diet of patients with SBS
and IF. When the large bowel and especially
the ileocolic valve are preserved, soluble di-
etary fiber (inulin, pectin, oligosaccharides,
gum) can be used, taking into account their
tolerability, which have prebiotic and trophic
effects. Level of evidence — 3, grade of recom-
mendation — C.

Comments. The effect of dietary fiber on
diarrhea depends on which part of the in-
testine the patient has retained. If the large
bowel has not been resected and most carbo-
hydrates can be digested and absorbed in the
small bowel, the addition of soluble dietary fi-
ber can increase fluid absorption and decrease
stool bulk. Moreover, soluble dietary fiber has
a bifido- and lactogenic effect, since it is the
main nutrient substrate for these bacteria. As
a result of microbial hydrolysis of soluble di-
etary fiber by indigene microbiota, short chain
fatty acids (butyrate, acetate, propionate)
are formed, which have a trophic effect, pri-
marily on epithelial cells of the large bowel,
which improves fluid and electrolyte absorp-
tion. However, if amylorrhea, indicating in-
complete hydrolysis and absorption of carbo-
hydrates, is present in patients with SBS and
IF, then soluble dietary fiber may increase in-
testinal dyspepsia [28, 50, 69].

Recommendation 14. Probiotics should not
be added to the ED in order to force the adap-
tation of the small bowel. Metabiotics can be
an effective method of controlling the intes-
tinal microbiota and preventing small intesti-
nal overgrowth syndrome, as well as trophic
effects on the mucosa in patients with SBS and
IF [70, 71]. Level of evidence — 3, grade of
recommendation — B.

Comments. One of the frequent complica-
tions of SBS at extensive (over 50 % ) resection
of the small bowel with ileocolonic anastomo-
sis, especially in combination with right-sided
hemicolectomy, is SIBOS in the small bowel,
resulting in aggravation of functional disorders
of the digestive-transport conveyor and intes-
tinal dyspepsia phenomena. The main mecha-
nism of increased microbial contamination of
the proximal small bowel in the absence of the
ileocolic valve is reflux of colonic contents into
the small bowel, which is usually accompanied
by local inflammation and increased intestinal
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permeability (IP), based on the impaired bar-
rier function of the small bowel mucosa. IP is
accompanied by episodes of transient transloca-
tion of opportunistic microflora and their tox-
ins from the intestine into the systemic blood-
stream, which can lead to various infectious
complications, up to sepsis [72]. When reliev-
ing intestinal dyspepsia in patients with SBS,
restoration and support of intestinal microbio-
coenosis with pre-, meta- and probiotics is of
great importance, along with dietary nutrition,
antimicrobial decontamination and enterosorp-
tion [60, 62, 65, 73, 74]. The use of probiot-
ics for rehabilitative purposes in SBS has not
been evaluated. Several case-specific publica-
tions described the use of probiotics in SBS to
treat D-lactate acidosis [75]. However, cases
of probiotic bacteremia are described in adults
and children due to their translocation into the
systemic bloodstream against a background of
increased intestinal permeability [70, 71]. In
a systematic review of studies in pediatric pa-
tients, for example, the authors concluded that
there are no sufficient data on the effects of
probiotics in children with SBS and that the
safety and effectiveness of probiotics in this
high-risk cohort should be evaluated in subse-
quent large studies [76].

In this regard, metabiotics, which are struc-
tural components of probiotic microorganisms
and/or their metabolites that can optimize
specific regulatory and metabolic intraintesti-
nal processes aimed at supporting the barrier
function of the intestine and preserving the
indigene microbiota of the host with an an-
tagonistic effect against opportunistic flora,
have become widely used in high-risk groups
of translocation-dependent probiotic infection
[77]. Randomized studies to evaluate the ef-
fectiveness of metabiotics in patients with SBS
and IF have not yet been conducted.

Recommendation 15. Patients with a pre-
served large bowel should receive a diet low
in long chain triglyceride fats, and limit mono-
and disaccharide intake [78]. Level of evi-
dence — 3, grade of recommendation — B.

Comments. A low-fat diet is preferable for
patients with SBS and IF because long chain
triglycerides (LCTs), when hydrolyzed by
pancreatic lipase with the obligatory partici-
pation of bile acids, are absorbed mainly in the
jejunum and proximal ileum. In patients with
ileocolic anastomoses, unabsorbed LCTs enter-
ing the large bowel shorten intestinal chyme
transit time and decrease fluid and sodium

absorption, which can exacerbate diarrhea. In
addition, LCTs are toxic to saccharolytic in-
testinal microflora and inhibit their growth,
which reduces the processes of carbohydrate
fermentation. They bind to calcium and mag-
nesium, increasing stool loss, and increasing
the absorption of oxalates, which predispose
to kidney stone formation [78]. In this regard,
consumption of fats based on long chain tri-
glycerides is recommended to be limited to
20—25 % of the total energy requirement. A
low-fat diet can increase the absorption of
calcium, magnesium, and zinc, but increases
essential fatty acid deficiencies. Since these
fats are the most energy-intensive macronutri-
ent (1 g — 9.3 kcal), the energy deficit of
the daily diet can be compensated by carbo-
hydrates (up to 60 % of the total energy re-
quirement). In additional note t that the use
of simple mono- or disaccharides (sucrose) in
such patients is better to limit, because they,
increasing osmolarity of intestinal chyme, on
the one hand, may increase intraintestinal se-
cretion and diarrhea, and on the other hand,
being easily accessible substrate for intestinal
microflora, cause development of D-lactate
acidosis and nephrolithiasis. Such patients
need a diet containing carbohydrates with a
low glycemic index (polysaccharides) and low
oxalate content [6]. If necessary, soluble and
easily digestible hydrolyzed stavch in the form
of a maltodextrin module can be added to the
diet of such patients [1]. The amount of energy
consumed by patients with SBS can also be
increased by including in their diet fats based
on medium chain triglycerides (MCTs) in the
amount of 0.3—0.5 g/kg per day, which even
with impaired bile secretion and lipase defi-
ciency are relatively easily absorbed and en-
ter the portal vein, quickly included in energy
metabolism (1 g MCT — 8 kcal). Remember,
however, that MCTs do not contain polyunsat-
urated fatty acids. Therefore, if MCTs are the
predominant fat energy substrate, at least 2 9
of their total energy value must be provided by
essential fatty acids (4—8 g per day) [28, 79].

Recommendation 16. Early parenteral nutri-
tion is prescribed to patients in the first 48—72
hours after massive resection of the small bow-
el in parallel with the ongoing enteral therapy,
a part of which is minimal enteral nutrition,
when initially it is obvious that the necessary
substrate supply of patients through the GI
tract is impossible for the next 5—7 days. Main
condition for prescribing PN is restoration of
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fluid and electrolyte balance [80, 81]. Level of
evidence — 3, grade of recommendation — B.
Comments. Infusion therapy to maintain
proper FEH and parenteral nutrition in pa-
tients with SBS and IF are the basic meth-
ods of treatment in the immediate and early
postoperative periods. Prognosis in the need for
long-term intravenous support of fluid balance
and providing patients with nutrient substrates
is often difficult to predict, since the potential
for structural and functional adaptation of the
remaining part of the small bowel depends on
many factors: the length of the residual intesti-
nal segment, the place of its resection, presence
or absence of ileocecal valve, age, underlay-
ing and concomitant diseases, the initial state
of patient nutrition. If the length of the re-
maining part of the small bowel is more than
150—180 cm, then even in the absence of ileo-
cecal valve in most cases, if patients comply
with the prescribed fluid intake and dietary
regimen with additional consumption of enteral
nutritional mixtures, there is no need for in-
fusion therapy and PN. If the length of the
small bowel is between 60 and 150 cm (with
or without the segmented intestine), patients
require PN at least in the early postoperative
period (the next 3 months) and often longer.
If the residual segment of the small bowel is
less than 60 c¢cm (regardless of the presence of
the segmented intestine), long-term (years and
sometimes lifelong) administration of intrave-
nous infusion therapy and parenteral nutrition
is usually requirved [10, 23, 68, 80]. Thus, the
main indication for prescribing maintenance
PN in this category of patients is the lack of
necessary intestinal adaptation, which does not
allow to achieve an acceptable enteral auton-
omy, allowing absorption of sufficient fluids,
electrolytes and nutrients. Clinical criteria for
the severity of intestinal failure in patients
(type II or III) and the need to prescribe or
continue intravenous infusion and nutritional
support are: The presence of persistent intesti-
nal dyspepsia, manifested by repeated diarrhea
with detectable coprologic signs of maldiges-
tion (steatorrhea, amylorrhea, creatorrhea),
despite the observed dietary nutrition; recur-
rent fluid and electrolyte disorders (hypovo-
lemia, dyselectrolymia) requiring intravenous
correction; presence of progressive weight loss
more than 2 9% per week or 5 % per month,
as well as persistent hypoproteinemia (hypo-
albuminemia) [1, 8, 28, 80]. In a prospective
study and follow-up of patients with SBS and
IF of non-oncological etiology (n = 124) over 5
years, 55 % of them achieved enteral autonomy

and complete cancelled PN. The great major-
ity of them (49 % ) had their PP cancelled for
2 years. The probability of PN cancellation in
patients with chronic intestinal failure at a
later date was only 6 %. The key factors deter-
mining the course of chronic IF were the length
of the residual small bowel segment < 100 cm
and the presence of an end jejunostomy or ileo-
colic anastomosis. The substitutable amino acid
citrulline produced by enterocytes can serve as
a marker of the severity of existing intestinal
failure. Plasma citrulline content < 20 umol/L
tended to correlate with PN dependence more
than 2 years after small bowel resection [1, 8,
81—-84].

Recommendation 17. Parenteral nutrition in
some patients with SBS and baseline normal
weight or overweight with moderately severe
intestinal dyspepsia and maldigestion (body
mass reduction less than 2 9% per week or 5 %
per month with preserved or moderately re-
duced visceral proteins) may be prescribed de-
layed, after several weeks, if indicated. Such
patients, along with oral dietary nutrition, are
recommended an additional administration of
enteral nutritional mixtures in the amount of
3500—600 kcal and 20—40 g of protein per day.
In all cases of continued body mass reduction
of more than 10 9 of its initial value and /or
the development of hypoproteinemia less than
60 g /L (hypoalbuminemia less than 30 g /L)
on the background of persistent intestinal dys-
pepsia should consider the need for additional
parenteral nutrition. Level of evidence — 3,
grade of recommendation — C.

Comments. In some patients with SBS and
IF parenteral nutrition can be started at a lat-
er stage, sometimes after several weeks or even
months of initially moderate manifestations
of intestinal dyspepsia, if at the initial stage
of their treatment dietary nutrition including
enteral NMs (sipping), as well as pharmaco-
logical therapy (antisecretory agents, decon-
tamination, enzymes, sorbents, etc.) allow to
partially control impaired digestive processes
at an acceptable level (moderate BM reduc-
tion, hypoproteinemia and/or hypoalbumin-
emia, orally maintained by FEH). However,
over time, some patients may experience further
progression of intestinal failure (most often in
elderly patients), which prevents the achieve-
ment of sustained intestinal autonomy. In these
patients, nutritional deficiencies continue to
progressively increase, which is an indication
for prescribing (most often temporary) addi-
tional PN [81—84].
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Recommendation 18. For parenteral nutri-
tion of patients with SBS and IF, especially in
dispensary health settings, it is recommended
to use “all-in-one” containers [82, 83]. Level
of evidence — 3, grade of recommendation — B.

Comments. According to the recommen-
dations of the European Society of Clinical
Nutrition and Metabolism (ESPEN), paren-
teral nutrition mixtures, especially at home,
should be administered using “all-in-one” con-
tainers. Standardization of parenteral nutrition
components allows the physician to quickly se-
lect the type of three-in-one system by knowing
the amount of protein, glucose, fat, and energy
value of the finished system. This “standard-
ization” of PN allows to reduce the frequency
of complications and the cost of its implemen-
tation. According to experts, three-in-one con-
tainers should be used for PN in MPI in 80 %
of cases, and only 20 % of patients require in-
dividual selection of nutritional mixtures us-
ing the separate vial option. For parenteral
nutrition at home, three-in-one systems are the
only safe way to provide macronutrients and
micronutrients to patients. In cases of poor tol-
erance of fat emulsions (hypertriglyceridemia,
hepatopathy) two-in-one containers containing
amino acid and glucose solutions can be used.
In PN without fat emulsions, a deficiency of
essential polyunsaturated fatty acids will de-
velop after 2—6 months. To relieve their defi-
ciency is recommended twice a week soybean
oil at the rate of 1.2—1.5 g/kg body mass. The
daily requirement for essential fatty acids is
7—10 g/day, which corresponds to 15—20 g of
LCT from soybean oil (1% generation fat emul-
sions) or 30—40 g of LCT from fat emulsions
of the 2" and 3™ generations [79, 85]. A defi-
ciency of essential fatty acids can be prevented
by administering about 500—1,000 mL of 20 %
fat emulsions per week. Deficiency of essential
fatty acids can be avoided with regular oral
intake [39, 86, 87].

Recommendations 19. If there is a need for
prolonged (more than 10 days) parenteral nutri-
tion as the main method of nutrient substrates
administration, the prescription of specialized
multivitamin and micronutrient complexes de-
signed for intravenous administration is indi-
cated [86]. Level of evidence — 3, grade of rec-
ommendation — B.

Comments. All-in-one containers do not con-
tain vital micronutrients (vitamins and trace
elements), which are cofactors of all biochemi-
cal processes occurring in the human body.

Studies showed that low intake and micronutri-
ent deficiencies are associated with increased
morbidity. On the contrary, restoration of
their adequate intake led to normalization of
nutritional status and reduction of morbidity.
Studies conducted on healthy elderly patients
who received individualized vitamin and mi-
cronutrient supplementation showed a reduc-
tion in the incidence of infectious diseases
for more than a year. The authors attributed
such an effect to an improvement in the body’s
protective functions. A large number of stud-
ies are devoted to the antioxidant defense of
the body. Normalization of vitamins C and E
help to reduce oxidative damage, which is as-
sociated with the restoration of enzymatic and
non-enzymatic antioxidant systems, as well as
improving the functional stability of lipids in
cell membranes. Vitamin D accelerates the ab-
sorption of calcium and phosphorus in the intes-
tine, necessary for normal bone mineralization
processes, has a regulatory effect on calcium
transport through biomembranes. Folic acid is
involved in protein and nucleic acid biosynthe-
sis, methylation reactions and metabolism of
several amino acids (serine, glycine, histidine,
methionine), is especially important for growth,
development and differentiation of cells and
tissues with high rate of renewal (blood forma-
tion, intestinal mucosa), has a lipotropic effect.
Micronutrients also act as cofactors in most of
the biochemical processes occurring in the body.
For example, iron is a component of almost all
respiratory enzymes, hemoglobin and myoglo-
bin, takes part in the synthesis of DNA and
thyroid hormones, and supports immunoreactiv-
ity. Zinc is involved in protein and nucleic acid
synthesis, affects bone calcification processes,
contributes to cell membrane stabilization and
immunogenesis adequacy, and selenium has a
marked antioxidant effect, prevents genetic
disorders in DNA, promotes their differentia-
tion, stimulates immunogenesis and enhances
reparative processes [28, 87, 88].

Recommendation 20. Dipeptide glutamine
solutions should be used for total parenteral
nutrition in patients with SBS and intestinal
failure in the early postresection period [89,
90]. Level of evidence — 2, grade of recommen-
dation — B.

Comments. L-glutamine, being the most
important energy substrate for intestinal epi-
thelial cells, prevents mucosal stress atrophy
and increased intestinal permeability, re-
duces the frequency and severity of bacterial
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translocation, has a powerful antioxidant and
cytoprotective effect. At the same time, it has
a pronounced nitrogen-saving effect, enhances
muscle anabolism and increases the activity of
immunocompetent cells. The main “consumers”
of glutamine, in critical patients, are epithelial
cells of the intestinal tract mucosa (10—14 g/
day) [1, 8, 28]. In 7 randomized clinical stud-
ies (2009) conducted with surgical patients
who received only PN with the addition of
glutamine dipeptide in a standard dosage of
about 0.5 g/kg/day, its effect on the course of
the pathological process and its outcome was
analyzed [88—91]. Six studies studied patients
who underwent elective surgervy and one emer-
gency surgery. All studies showed significant
benefits of glutamine supplementation with re-
gard to reducing the duration of postoperative
hospital stay (5 studies) and reducing the inci-
dence of complications (2 studies). In an earli-
er meta-analysis (2002), the authors also noted
significant positive benefits of glutamine addi-
tion with regard to both the incidence of infec-
tious complications (10 studies) and the reduc-
tion of patient treatment duration (8 studies)
[89]. In experimental models of SBS combined
with resection of the ileocecal angle and the
large bowel, the use of glutamine as part of PN
prevented the development of atrophy of the
remaining intestinal mucosa, led to a decrease
in translocation of intestinal flova, increased
secretory 1gA levels [90]. Contraindications to
intravenous administration of glutamine solu-
tions are: severe hepatic and renal failure (cre-
atinine clearance less than 25 mL/min), and
severe metabolic acidosis.

Recommendation 21. Patients with SBS and
IF receiving long-term PN (months, years) are
recommended to use fatty emulsions (FE) of
the second and third generation. Prolonged use
of a soybean oil-only (first-generation) FE of
more than 1 g/kg/day is associated with a
higher risk of hepatic complications. The use
of FE containing fish oil can contribute to the
reduction of the resulting hepatopathy [92].
Level of evidence — 2, grade of recommenda-
tion — B.

Comments. Liver damage, which is often
present in patients with intestinal failure, can
be exacerbated by prolonged parenteral nutri-
tion. Over the past 20 years, experimental and
clinical studies showed that the use of tradi-
tional lipid emulsions based only on soybean
oil represents an increased risk factor for liver
damage in patients with SBS and IF [93]. The

role of phytosterols (plant cholesterol-like com-
pounds that are found in large quantities in
soybean oil-based FEs and can interrupt bile
acid homeostasis with the development of cho-
lestasis is actively discussed) [24, 79]. Doses
of intravenous FE based on soybean oil alone
>1 g/kg/day have been strongly associated
with an increased risk of hepatopathy in mixed
cohorts of adults and children receiving HPN
[25]. Pure soybean fat emulsions are not recom-
mended in routine clinical practice for long-
term (>6 months) HPN. MCT/LCT and emul-
sions containing fish oil demonstrate greater
safety [79, 94]. The use of the latter minimizes
the risk of hepatic complications. According to
the latest (2020) expert consensus statements
of the international summit “lipids in paren-
teral nutrition” in cases of development of he-
patic complications during long-term use of FE
on the basis of soybean oil it is recommended to
transit to the use of mixed emulsions containing
fish oil, which can contribute to the reduction
of cholestasis and /or cytolysis phenomena [92].

Recommendation 22. To reduce or elimi-
nate dependence on intravenous administra-
tion of fluid and nutrient substrates and to
achieve enteral autonomy in patients with SBS
and IF, it is possible to use recombinant ana-
log of glucagon-like peptide-2 (GLP-2), which
has a marked trophic effect on the regenera-
tive potential of epithelial cells and structural
and functional adaptation of intestinal mucosa
[98—100]. Level of evidence — 2, grade of rec-
ommendation — B.

Comments. After the small bowel resection
there is a relatively long process of its structural
and functional adaptation. Structural adapta-
tion affects all layers of the intestinal wall and
involves proliferation of cells in the crypts, an
increase in the height of the villi, the ratio of
crypt length to villi length, mucosa absorption
surface arvea and mass, as well as an increase in
the lumen diameter and thickening of the intes-
tinal wall. Functional adaptation consists of an
increase in the rate and volume of absorption,
delayed gastric emptying and increased tran-
sit time of intestinal contents, increased rate of
transport of nutrients through mucous cells, as
well as changes in the composition of pancreatic
and bile secretions. The process of adaptation
begins almost immediately after an extensive
bowel resection and can last more than 2 years.
Enteral autonomy through natural structural
and functional adaptation of the remaining in-
testinal fragment is not achieved in allpatients
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with SBS and IF [16, 19, 29, 80]. Patients
with SBS and IF type I or 11 according to the
ESPEN functional classification can achieve en-
teral autonomy by natural adaptation of the re-
maining intestine. The minimum residual length
of the small bowel required to achieve possible
enteral autonomy and wean patients off paren-
teral nutrition is about 100 cm in end jejunos-
tomy, 60 cm in ileocolic anastomosis and 35 cm
in ileocolic (jejuno-ileo) anastomosis. Patients
with preserved large bowel are less dependent
on parenteral nutrition and usually have a better
prognosis [97]. In type 111 SBS-IF, irreversible
intestinal failure occurs in 50 9 of cases, requir-
ing prolonged, often lifelong, intravenous sup-
port through regular administration of fluids,
electrolytes and nutrient substrates. In order to
reduce or eliminate the dependence of stable pa-
tients with SBS and IF on parenteral fluids and
nutrition, conservative and surgical methods can
be used at various stages of their treatment. For
conservative therapy of SBS-IF, a synthetic re-
combinant analogue of glucagon-like peptide-2
(teduglutide) is used, which can be prescribed
for patients aged 1 year and older. To evaluate
its clinical efficacy, 17 randomized, placebo-con-
trolled clinical trials were conducted. The stud-
ies included 595 patients with SBS and IF who
were dependent on PN for 12 months at least 3
times a week. Teduglutide was administered by
subcutaneous injection at a dose of 0.05 mg/kg/
day for an average of 21.8 weeks. Against the
background of its reqular use theve was a signifi-
cant increase in plasma citrulline (an indirect
marker of mucosal villous growth) compared with
baseline and compared with the placebo control
group of patients (20.6 + 17.5 umol/L and 0.7 +
6.3 umol/L respectively), which led to a sig-
nificant improvement in intestinal absorption of
nutrients [6, 98]. The requirement for PN when
GLP-2 was used for 24 weeks or more decreased
from the mean at baseline from 13.4 to 3.7 L/
week, and the mean number of days of infusion
decreased from 5.7 to 2.7 days. It was possible to
completely overcome dependence on maintenance
parenteral nutrition during the period of treat-
ment lasting 7—18 months in 15% of patients,
at the end of the 24-month continuous course
of treatment — in more than 20% [99, 100].
The effectiveness of teduglutide therapy should
be evaluated no earlier than after 6 months of
treatment. Limited research data indicate that
some patients may respond to therapy after a
longer period of time. If overall improvement is
not achieved after 12 months of therapy, then
the likelihood of continuing treatment should be

reassessed. In patients with SBS and IF against
the background of long-term use of GLP-2 there
was a decrease in the incidence of various compli-
cations, improved nutritional status and quality
of life [101, 102]. The indication for teduglutide
is the continued need for parenteral nutrition for
at least a year or the impossibility of its proper
implementation due to complications (recurrent
catheter-associated bloodstream infection, mul-
tiple vascular occlusions, severe liver damage).
The PN requirement increased from 4.0 to 5.5 L
within 4 weeks of GLP-2 cancellation, while
plasma citrulline content decreased by 20 %, in-
dicating the need for continued use. Some stud-
ies showed a higher efficacy of combined use of
growth hormone and glutamine in patients with
SBS and IF, which have a synergistic effect on
the structural and functional adaptation of the
remaining part of the small bowel. Byrne T.A. et
al. observed that SBS patients receiving growth
hormone, glutamine and modified diet simulta-
neously for 3 months had the statistically sig-
nificant (p < 0.005) highest reduction of PN
volume (7.7 + 3.2 L/week), calories (5,751 +
2,082 kcal/week) and infusions (4.0 + 1.0 inf/
week) compared to the group on diet and growth
hormone alone (volume 5.9 + 3.8 L/week calo-
ries 4,338 + 1,858 kcal/week; infusions 3.0 +
2.0 weeks) or the group receiving diet combined
with glutamine (volume 3.8 + 2.4 L/week; cal-
ories 2,633 + 1,341 kcal/week; infusions 2.0 +
1.0 week) [43, 103, 104]. Surgical treatment can
be aimed at slowing intestinal transit and in-
creasing the absorption surface of nutrients [105,
106].

Recommendation 23. For long-term paren-
teral nutrition, the safest venous accesses (sub-
clavian or internal jugular vein) and long-term
venous catheters (peripherally inserted central
venous PICC catheters), implantable ports and
tunneled catheters) are used, which reduce the
risk of infectious complications [105, 106].
Levelof evidence — 3, grade of recommenda-
tion — B.

Comments. Home PN requires a well-func-
tioning central venous access. When consider-
ing which type of central venous device is best,
several aspects must be considered: the number
of weekly infusions, duration of therapy (tem-
porary or lifelong), diagnosis of underlying dis-
ease (benign or not), previous history of cen-
tral venous access, and existing experience. The
patient’s age and daily activities, as well as
their own wishes regarding the type of cath-
eter/port should be taken into account. Upper
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cava catheterization with a tunneled catheter is
the most commonly used method in many coun-
tries for long-term, longstanding parenteral
nutrition. Most centers use silicone Hickman
or Broviac catheters with an open distal end
and a dacron cuff in its proximal part, which
is placed directly under the skin. Within 3—4
weeks after placement under the skin, the cuff
is hermetically fused to the subcutaneous tissue
and the skin peculiarly for a month, thereby
preventing microbial colonization of the cath-
eter tunnel along its entire length from the skin
inlet to the vein, which minimizes the risk of
local infectious complications. The catheter can
have from 1 to 3 lumens. The advantages of
tunneled catheters are that they can remain in
place and be used for many years, and their
connection to nutrition solution containers can
be relatively easily performed by the patient
himself, as it does not require skin puncture as
it is necessary with an implantable port and
allows the patient to use two hands, which ex-
tends his ability to implement PN at home by
himself, which, for example, is impossible with
the PICC catheter. Installation of such cath-
eters is indicated when there is a daily need to
administer nutvient substrates and fluids. The
disadvantage of this catheter is its protruding
external part at the place of its exit from the
subcutaneous tunnel [107, 108]. Another option
is to use a fully implantable port for parenteral
nutrition that includes a silicone or polyure-
thane catheter connected to a compact one- or
two-lumen chamber made of titanium or durable
plastic, through which nutrient substrates and
fluid are injected. The port chamber is implant-
ed into a subcutaneous pocket on the front wall
of the ribcage, located 5—10 cm from the cen-
tral vein puncture site. The silicone diaphragm
of the chamber is suitable for repeated (up to
2,000—3,000) punctures with the obligatory
use only of a special Huber needle, the tip of
which is sharpened in a special way, which al-
lows not to damage the diaphragm at the mo-
ment of puncture. The needle in the port system
reservoir can stay up to 7 days, after which it
must be replaced. The catheter, departing from
the camera, is placed in a subcutaneous tunnel
running from the place of its insertion into the
subclavian (jugular) vein with the tip placed
on the border of the superior vena cava and the
right atrium. The advantage of the port sys-
tem is that it is completely covered by the skin,
which makes it virtually invisible, as it does
not change the appearance of the patient’s body
surface [105, 106]. Studies in intensive care

units showed that catheterization of the subcla-
vian vein is associated with a lower incidence
of infection compared with catheter insertion
into the jugular vein. The use of the HPN port
is more indicated when periodic administration
of nutrient substrates and fluids is required 2—3
times per week. Peripherally inserted central
venous catheter Groshong (PICC catheter) is
intended for short-term use and cannot be rec-
ommended for long-term (more than 6 months)
PP at home. Single-lumen catheters are pre-
ferred to minimize the risk of CLABSI [35].
In patients with superior vena cava thrombosis,
femoral vein catheterization is required, but the
risk of mechanical complications and thrombosis
is about 10 times higher than in the case of sub-
clavian access [109]. In 289 patients, complica-
tions from the use of various long-term central
venous catheters over 50,000 days were studied
and found that the incidence of catheter-asso-
ciated infections was lowest (0.35/1,000 days
of catheter use) with the use of implantable
ports (0.19/1,000) [110]. Antimicrobial-coated
catheters have the potential to reduce central
catheter colonization, but no benefit has been
identified with respect to clinically diagnosed
sepsis or associated mortality [109]. Adherence
to a clear catheter/sports care protocol helps
to minimize the incidence of angiogenic sepsis
in patients with SBS and IF with long-term
parenteral support [111]. The main indications
for the removal of a long-term use CVC/port
are: disruption of its integrity; inflammatory
changes in the skin at the place where the CVC
exit from the skin and intractable tunnel infec-
tion; catheter infection with no effect of sys-
temic antibiotic therapy; obstructive catheter
lumen thrombus or signs of thrombophlebitis in
the place of its localization.

Recommendation 24. Regardless of the type
of catheter used, the location of the catheter
tip using internal jugular or subclavian access
should be near the junction of the superior
vena cava and the right atrium, which reduces
the risk of thrombosis [112, 113]. Level of evi-
dence — 2, grade of recommendation — B.

Comments. A retrospective analysis of pa-
tients receiving PN for a long time showed that
catheters with “adequately positioned” tip had
the lowest relative risk of thrombosis (0.26 %)
compared to poorly positioned CVCs [112]. A
retrospective review of 428 randomly selected
CVCs noted that only 2.6 % of patients had
thrombus formation when the catheter was
placed at the border of the right atrium and
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superior vena cava (SVC). Thrombus forma-
tion was detected in 5.3 % of cases when the
catheter tip was located in the middle of the
SVC and in 41.7 % of cases when it was lo-
cated in the proximal third of the SVC [113].
Patients with right-sided insertion had a lower
risk of cardiovascular thrombosis (relative risk
>0.39) compared with patients with left-sided
insertion [112]. In all cases of planned contact
with the CVC, hands should be treated with
appropriate disinfectants. For patients with a
stoma or fistula, it is important that stoma and
fistula care be separated in time from catheter
care. Care of the catheter exit site, including
treatment (cleaning) of the catheter itself,
should be performed regularly, at least once
every 7—10 days, and every time the dressing
becomes wet or contaminated [114].

Recommendation 25. Adding heparin or an-
tibiotics to the central venous catheter flush-
ing solution and ensuring catheter blockage is
not necessary. In parenteral nutrition of pa-
tients through long-term catheters, the lowest
incidence of catheter bloodstream infection is
observed when physiological saline is used as
a postinfusion catheter lock, and taurolidine or
70 % ethanol is used in the presence of CLBSI
risk factors [115, 116]. Levelof evidence — 2,
grade of recommendation — B.

Comments. Vascular catheters are a major
cause of primary bloodstream infections. There
are 2 main mechanisms of CLBSI development:
colonization by bacteria living on the skin or
external surface of the catheter through the skin
entry wound, when there are signs of soft tissue
inflammation with spread of infection to its in-
ternal (intravascular) end, and infection of the
catheter internal surface due to contamination
of the catheter-infusion system junction. CLBSI
is established in the presence of systemic clini-
cal manifestations of infection (febrile hyper-
thermia with algidity and/or hypotension) with
primary bacteremia or fungemia in the absence
of other obuvious sources of infection and isola-
tion of the same microorganism from the cath-
eter surface by quantitative or semiquantitative
methods as from blood [117]. Numerous meth-
ods of preventing CLBSI have been tested and
implemented, including the use of several varia-
tions of flushing solutions and different types of
catheter blocking. Antibiotics, singly or in com-
bination, and antiseptics such as ethanol, tauro-
lidine, and trisodium citrate were used for this
purpose. These drugs are often combined with
an anticoagulant such as heparin or EDTA. The

results of some meta-analyses showed that hepa-
rin flushing of CV Cs that are not used for blood
flow does not prolong their use compared to nor-
mal saline [115, 118]. Preservative-free heparin
at concentrations <6,000 U/mL has no antibac-
terial properties and may even promote catheter
colonization and biofilm growth [116, 119]. A
randomized study comparing the effect of a low-
dose heparin (300 U/3 mL) with 0.9 % saline
conducted with 750 cancer patients with a newly
installed port showed no significant differences
between the groups in terms of primary outcomes
(ease of injection, possibility of aspiration), but
the rate of catheter infection was significantly
lower in the saline group (0.03/1,000 days ver-
sus 0.10/1,000 days in the heparin group). There
is also no evidence that preventative antibiotic
use reduces the incidence of catheter infection
in patients receiving HPN, while this strategy
carries an inherent risk of developing microbial
resistance, especially in patients who require
long-term HPN [120]. According to a literature
review by Wouters Y. et al. (2019), taurolidine
(0.13 per 1,000 catheter-days) had the highest
1-year survival rate (97 %) in patients with
short bowel and central venous port without
CLBSI. Taurolidine can prevent colonization of
the inner surface of catheters by a wide range
of microbial pathogens and prevent the develop-
ment of life-threatening cases of catheter-associ-
ated sepsis. When saline and heparin was used
the frequency of CLBSI was 0.74 and 2.01, per
1,000 catheter days consequently. Studies show
that saline may be the second best option (after
taurolidine) for catheter or port filling solution
[121, 122]. In patients with intestinal failure on
HPN, taurolidine-citrate-heparin catheter lock
showed clinically significant and cost-effective
reductions in catheter-associated bloodstream
infections in high-risk groups compared to hepa-
rin [123]. There is evidence of the preventive
efficacy of CLBSI in patients receiving long-
term home ethanol lock (EL) PN. In 87 patients
receiving 5—7 times per week home PN through
a Hickman tunnelling silicone catheter using
EL by daily injection of 2 mL of 70 % ethanol
into the catheter lumen after flushing it with
saline at the end of parenteral administration of
nutrient solutions, the incidence of CLBSI was
retrospectively studied over a 14-month period.
The total follow-up period was 13,386 days of
catheterization. Patients were compared with a
clinically similar group of patients (n = 22) re-
ceiving home PN under the supervision of the
same institution who had heparin lock prior to
implementation of the ethanol protocol. Only 5
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of 87 patients (5.7 %) with the EL protocol
CLBSI was diagnosed (0.45/1,000 catheter-
days) during follow-up. In the control group,
one or more CLBSI episodes (8.7/1,000 cath-
eter-days) were diagnosed significantly more
frequently (10 cases, 8.7 %, p < 0.001) during
the follow-up period. According to the results
of this study, it is concluded that the incidence
of CLBSI when using the EL was 19 times less
frequent [124]. A meta-analysis on the effect of
catheter EL showed its effectiveness in reduc-
ing CLBSI in patients with tunneled central
venous catheters on hemodialysis [125]. If in-
traluminal thrombus is suspected, an ultrasonog-
raphy should be performed to rule out ongoing
thrombosis outside the catheter, which requires
removal of the CVC. If the thrombus is pari-
etally localized, it is recommended to flush the
catheter more thorvoughly before and after use.
If the catheter lumen is completely obstructed
by a thrombus, an attempt should be made to use
a lock with heparin, or better yet, a lock with
urokinase (5,000 U in 1.0 mL of saline). If pos-
sible, a pharmacopoeial preparation containing
a taurolidine solution, citrate and urokinase in
the amount corresponding to the internal vol-
ume of the catheter (port) can be used. If there
are thrombomasses around the catheter without
disruption of the CVC function, systemic hepa-
rinization can be performed in the absence of
contraindications. Frequent thrombotic compli-
cations should alert in terms of the presence of
thrombophilia in a patient [117].

Recommendation 26. Each patient with
SBS and IF who is indicated and planned to
receive parenteral nutrition at home and /or a
caregiver should be trained in a special pro-
gram, which includes care of the catheter, the
steps of preparation of infusion solutions and
a container with nutrient substrates, the use of
an infusomat, as well as prevention, recogni-
tion and management of complications [126].
Levels of evidence — 3, grades of recommenda-
tion — B.

Comments. HPN conducting a is a complex
task. It is important to assess a patient’s (care-
giver’s) cognitive and physical abilities before
beginning a HPN training program. The re-
habilitation potential of a patient, as well as
home environment, is assessed. Training should
only be provided by dedicated employees. A
variety of training methods, including printed
handouts, manuals, and videos, are used to pre-
pare patients for HPN [127]. The training pro-
gram should include catheter care, the basics

of preventing and recognizing complications
related to vascular access, fluid imbalances,
hyperglycemia or hypoglycemia, the most com-
mon errors, container storage and handling,
adding vitamins and micronutrients, and pump
use and care. HPN training must take place in
an inpatient setting before patient’s discharge.
In additional, no time restrictions should be
set for training [128, 129]. Before discharge,
a patient should be given detailed written in-
structions on the use of central venous access
and the sequence of implementation of infusion
therapy, as well as PN at home, after which
he/she signs an informed consent. Since this
category of patients may have various questions
and problems in the course of infusion therapy
and PN, they should be able to have continuous
telephone and, if necessary, in-person support
from a well-trained team. Patients with a con-
nection to such a specialized team have been
shown to have better outcomes and a lower in-
cidence of sepsis [126, 130].

Recommendation 27. The efficacy and safety
of long-term home parenteral nutrition should
be monitored as needed for specific indications,
but at least once every 3 months [127]. Levelof
evidence — 3, grade of recommendation — B.

Comments. The purpose of clinical and lab-
oratory monitoring of patients with SBS and
IF receiving parenteral nutrition at home is to
control the correctness and evaluate its effec-
tiveness. After being instructed and learning
how to implement PN, patients will be able
to recognize the initial stages of potential
complications, including infections, mechani-
cal catheter problems, venous thrombosis, and
metabolic disorders. Psychological monitoring
is also important in connection with long-term
home PN and its potentially adverse effect on
the patient’s mood. The evidence-based litera-
ture on monitoring in home PN is insignificant.
An observational study examining the monitor-
ing status of patients receiving home PN in 42
centers in Europe showed that all patients had
the dynamics of somatometric and some labora-
tory parameters assessed at least once every 3
months, 88 % of centers recorded the status
offluid balance, and 74 % received information
on oral intake [127]. For laboratory monitoring
of stable patients, the following tests are recom-
mended every 3 months: complete blood count,
routine urine analysis, liver function tests
(ALT, AST, bilirubin, alkaline phosphatase
and gamma GTP when indicated), total pro-
tein, albumin, urea, creatinine, triglycerides,
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glucose, and sodium, potassium, calcium, mag-
nesium, phosphate and iron. Determination of
microelements, vitamins A, D, B, and folic
acid should be carried out at intervals of 12
months. Annual measurement of bone mineral
density is also recommended [8, 28, 127].

Recommendation 28. For successful imple-
mentation of home clinical (enteral and par-
enteral) nutrition, it is recommended to cre-
ate a nutritional support team (NST), which
prepares protocols, performs record keeping,
training and follow-up of patients. Level of evi-
dence — 3, grade of recommendation — B.

Comments. The need for the introduction of
HPN as an inpatient replacement technology is
quite large and continues to increase steadily. In
this regard, the creation of NST is important for
the optimization, efficiency, and safety of treat-
ment of patients receiving clinical, especially
parenteral, nutrition at home. All patients need-
ing this comprehensive treatment should have co-
ordinated care from HNP specialists, who should
provide both physical and psychological support
to all patients who are discharged from the hos-
pital and make the transition to home clinical
nutrition. Team tasks should include patient re-
cord keeping, minimizing enteral and parenteral
nutrition complications by ensuring compliance
with treatment protocols (especially catheter/
port care), and monitoring complications, in-
cluding, catheter-associated problems (CLBSI
and central vein thrombosis) and metabolic com-
plications such as liver and bone disease and mi-
cronutrient imbalances [127].

3.2. Surgical Treatment of Short Bowel
Syndrome

Autologous intestinal reconstructions
(AIRs) currently occupy one of the leading
positions in the scheme of non-transplantolog-
ical treatment of patients with SBS and chron-
ic intestinal failure. The main goal of surgical
treatment of SBS is to restore enteral autonomy
with cancellation of PN or to increase enteral
tolerance to reduce dependence on intravenous
support, which has undeniable clinical and eco-
nomic value [131, 132].

Operations aimed at increasing the absorp-
tive surface of the intestinal tube have proven
effective, butare used in pediatrics much more
frequently than in adult practice, being the
prerogative of large multidisciplinary centers
dealing with intestinal rehabilitation. The main
types of enteroplasty used to achieve enteral au-
tonomy in patients with SBS and IF are:

- Longitudinal Intestinal Lengthening and
Tailoring (LILT — Bianchi operation);

- Serial Transverse Entero Plasty (STEP);

- spiral intestinal lengthening and tailoring
(SILT).

The term “autologous intestinal reconstruc-
tions” is more correctly used not as a general-
izing concept for different types of enteroplasty,
but as its combination with one-stage ameliora-
tion of other surgical intestinal diseases and/or
complications, leading in the aggregate to the
creation of optimal conditions for the digestive
system. For example, the combination of entero-
plasty with restoration of intestinal tube integ-
rity or closure of intestinal stomas with forma-
tion of interintestinal anastomoses increases the
chances of restoration of enteral autonomy. The
small number and heterogeneity of patients with
SBS limits the conduct of randomized controlled
studies, but a number of scientific papers have
published statistically proven predictors of en-
teral autonomy recovery in adult patients after
AIR [133, 134].

These include: anatomy of the reconstructed
intestine (length and width of the reconstructed
small bowel, condition of the large bowel), dura-
tion and composition of PN before surgery, biliru-
bin level as the main marker of liver disease pro-
gression associated with intestinal lesions [135].
If a patient with SBS and ID is treated compre-
hensively as part of an intestinal rehabilitation
program, the probability of achieving enteral au-
tonomy after AIR can be up to 83 % [136]. At the
same time, in patients with ultra-short variants
of SBS, the observed reduction of infusion days
and PN volume after AIR is also a good result of
treatment and is possible in 40 % of cases. A com-
parative analysis of patients with SBS and IF who
underwent AIR and transplantation showed that
long-term survival and quality of life were sig-
nificantly higher among patients after intestinal
reconstruction surgery than among patients who
underwent various types of visceral transplants
[137, 138]. Tt is necessary to emphasize the clini-
cal, socioeconomic, and ethical advantages of re-
construction surgery in amelioration SBS and IF
after bariatric surgery compared with long-term
PN and transplantation [139, 140].

Recommendation 29. Autologous intestinal
reconstructions for patients with SBS are rec-
ommended in clinics specializing in the treat-
ment of this pathology. Level of evidence — 3,
grade of recommendation — B.

Comments. In order to obtain a positive result
of surgical treatment, the technical aspects of
AIR must be clearly worked out. Surgical com-
plications of enteroplasty (intestinal suture fail-
ure, intestinal tube stenosis in the reconstruction
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site, reconstructed intestine ischemic damage,
adhesions) require not only repeated surgical
treatment, but may entail secondary reduction
of the residual intestine length. It is an indisput-
able fact that the results of surgical treatment of
patients with SBS (duration and quality of life,
enteral autonomy restoration) are significantly
higher with interdisciplinary care of patients
within the intestinal rehabilitation program of
one center [141—144].

Recommendation 30. It is recommended to
choose the type of enteroplasty individually
in each specific case, depending primarily on
the anatomical and functional characteristics of
the residual intestinal segment. Levels of evi-
dence — 3, grades of recommendation — B.

Comments. The development of the AIR
scheme requires a personalized approach that
primarily takes into account the postresection
anatomy. LILT requires dilation of the residual
small bowel over 4 cm. SILT, a relatively re-
cently introduced spiral enteroplasty technique,
is suitable for lengthening a moderately dilat-
ed segment of the residual small bowel, but is
safe when performed on a reconstructed bowel
segment up to 10 cm. STEP can be performed
throughout the rvesidual intestine and on the
intestine with varying degrees of dilatation
[145—147].

Recommendation 31. Surgical treatment is
recommended for SBS-IF patients with no ten-
dency to restore enteral autonomy for one and
a half to two years after initial resection. Level
of evidence — 3, grade of recommendation — C.

Comments. Early reduction of parenteral
nutrition and/or obtainment full enteral au-
tonomy as a result of lengthening the small
bowel and recreating acceptable gastrointesti-
nal anatomy avoids a number of complications
associated with long-term parenteral nutrition.
First of all, we are talking about infectious and
thrombotic catheter-associated complications,
which are leading in patients with IF and are
one of the main causes of lethal outcomes [141,
143, 148].

Recommendation 32. Surgical treatment is
recommended for SBS-IF patients with the de-
velopment of life-threatening complications due
to residual small bowel redilatations. Level of
evidence — 3, grade of recommendation — B.

Comments. Drug-resistant bacterial over-
growth syndrome and recurrent translocation
of opportunistic intestinal microflora and their

toxins into the systemic bloodstream are the
causes of sepsis and one of the main factors ag-
gravating the course of intestinal failure-asso-
ciated liver disease (IFALD ). Significant dila-
tation of the residual small bowel that supports
these complications, regardless of its length,
requires an AIR [148, 149].

Recommendation 33. Patients with SBS-IF
with continued dependence on parenteral nutri-
tion after autologous intestinal reconstructions,
but with the potential benefit of repeated en-
teroplasty, are recommended as candidates for
subsequent staged surgical treatment. Levels of
evidence — 3, grades of recommendation — C.

Comments. Repeated lengthening of the in-
testinal tube is technically possible after any
of the most common enteroplasty procedures
(STEP and LILT). Repeated AIRs conducting
in stable patients without complications with
clear indications for transplantation (first of
all, secondary biliary cirrhosis against IFALD)
allows to achieve enteral autonomy in more
than half of them [150, 151].

Recommendation 34. It is recommended to
clearly indicate the section and length of the
remaining small bowel, the preserved section of
the large bowel, and the presence or absence of
ileocecal valve in the operation protocols of the
initial and subsequent intestinal resections, as
well as after each AIR. Level of evidence — 2,
grade of recommendation — B.

Comments. Initially, the basic information
about the SBS wvariant is based on the surgi-
cal protocols, which should clearly indicate the
cause of the initial and subsequent bowel resec-
tions, the sections and length of the resected
bowel, and the sections and length of the re-
sidual bowel. It is recommended to measure the
length of the residual small bowel with a tape
placed along the antimesenteric border, starting
from the Treitz ligament or in its absence in case
of incomplete bowel turn from the duodeno-jeju-
nal junction. When describing the residual large
bowel, the presence or absence of the ileocecal
angle and the preserved parts of the large bowel
should be clearly indicated [138, 141, 152].

3.3. Small Bowel Transplantation

Recommendation 35. The main indications
for referral of patients for small bowel trans-
plantation (SBT) are: irreversible intestinal
failure complicated by the phenomena of rapidly
progressing cholestatic liver disease, thrombo-
sis of two or more central venous conduits used
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for parenteral nutrition and recurrent catheter-
ized bloodstream infection. Level of evidence —
2, grade of recommendation — B.

Comments. Small bowel transplantation is
possible in patients with SBS and severe IF.
Currently, more than 1,200 such operations
have been performed worldwide [138]. Unlike
renal failure, where transplantation is prefer-
able to long-term extracorporeal support, in-
testinal transplantation cannot yet be recom-
mended as an alternative therapy for patients
who stably maintain their homeostasis and nu-
tritional status with intravenous therapy. This
is due both to the good results in general on
long-term parenteral nutrition and to the seri-
ous problems encountered in intestinal trans-
plantation [112]. Isolated intestinal transplan-
tation is performed in patients with SBS and
severe IF in the absence of concomitant liver
disease. Quality of life after SBT is consid-
ered to be higher or equal to that after long-
term PN [153]. Hepatointestinal transplanta-
tion (HIT) is considered in recipients with
irreversible IF and end-stage liver disease.
A large database study showed that patients
with PN-dependent liver disease who under-
went a combined hepatic and intestinal trans-
plantation had significantly worse outcomes
than patients who underwent an isolated SBT.
Infectious (especially bacterial) complications
remain the main cause of death after SBT.
Contraindications to SBT are: the presence of
active infection, malignant tumor, multisystem
organ failure, cerebral edema, HIV infection
in the stage of active AIDS [154, 155].

Recommendation 36. The small bowel trans-
plantation is performed by a multidisciplinary
team that includes a transplant physician, hep-
atologist / gastroenterologist, clinical pharma-
cologist, infectious disease specialist, cardiolo-
gist, nutritionist, psychologist, social worker
and financial coordinator. Level of evidence —
2, grade of recommendation — B.

Comment. The pre-transplantation assess-
ment of the required scope of intervention is
mandatory: isolated or multivisceral transplan-
tation. The stages of pre-transplant assessment
are given in Appendix G5 [156—158].

4. Medical Rehabilitation of Patients
with SBS and IF
Implementation of medical rehabilitation

of patients with SBS and IF should be car-
ried out at all stages of medical care: hospital

stage — day hospital — outpatient observation.
Rehabilitation measures should include an as-
sessment of the patient’s rehabilitation poten-
tial, followed by a program for the initial stage
and the final goal of each stage of rehabilita-
tion. Rehabilitation subsequent stages conduct-
ing, if the previous stage goal is not achieved,
is inexpedient.

Patients with SBS and IF are a heterogeneous
group, which requires a differentiated approach
to their rehabilitation.

Group 1 — patients with residual segment of
the small bowel amounting to 30—40 % (<200
cm) of its average length (500 cm). These pa-
tients may have transient (type 1) intestinal
failure, requiring dietary restrictions and some
pharmacological support to maintain enteral au-
tonomy. Intravenous support is usually not re-
quired.

Group 2 (includes 2 categories of patients
who will have temporary or lifelong intravenous
dependence):

- patients with residual segment of the small
bowel amounting to 10—20 % (50—100 cm). In
this situation, there is almost always prolonged
severe intestinal failure (type 2), requiring
months (up to a year, sometimes more) of in-
travenous support (hydration + parenteral nu-
trition). Adaptive enteral autonomy can occur
in 50 % of patients within 1 to 2 years of the
postresection period,

- patients with residual segment of the small
bowel amounting to 10 % (ultra-short intestine
less than 50 cm). Type 3 intestinal failure de-
velops, requiring lifelong intravenous support
(hydration + parenteral nutrition).

Patient categories with low rehabilitative po-
tential, which in the vast majority of cases will
require intravenous support:

- presence of jejunostoma with the residual
part of the intestine less than 100 cm;

- presence of an ileocolic anastomosis with
right-sided hemicolectomy and residual small
bowel less than 60 cm;

- presence of ileocolic anastomosis with re-
sidual segment of small bowel less than 35 cm
even with preserved large bowel and ileocolic
valve.

If the goal of rehabilitation is not achieved
at any stage, the reasons for its failure must be
analyzed:

- initially incorrectly assessed clinical and
functional status of a patient;

- incorrectly assessed rehabilitation potential
at the beginning of the stage;

- an inadequately designed program;
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- low compliance in the implementation phase
of the rehabilitation program.

The fundamental factors of rehabilitation of
patients with SBS and IF are: individual assess-
ment of the current clinical condition, the de-
gree of “loss” of anatomical volume and func-
tion, as well as the expected timing of achieving
the goal of each stage of rehabilitation.

Recommendation 37. For patients with in-
testinal failure, for optimal development of in-
dividual rehabilitation programs at all stages
of treatment, it is advisable to formulate the
degree of structural and functional dysfunc-
tion as early as possible. Level of evidence —
2, grade of recommendation — B.

Comments. A detailed clinical assessment of
the patient at the initial stage of treatment
should include data on the volume of previ-
ous surgery, condition and size of the residual
small bowel, nutritional status at the time of
surgery, as well as the main indicators charac-
terizing the activity of gastrointestinal tract
and other organs and body systems (FEH,
acid-base balance, hemodynamics, respiratory
parameters). Rehabilitation of patients with
SBS and IF begins against the background of
basic treatment and is supplemented by moni-
toring and correction of the patient’s quality
of life with the formation of aphysical activity
program aimed at stabilizing body mass. The
main goal of physical activity is to maintain
muscle mass. Exercises are performed accord-
ing to generally accepted methods using the
definition of intervals of the maximum and
minimum allowable heart rate during loads
(physical exercises) for a particular patient
[159]. When assessing the impact of long-term
PN on quality of life, most studies use two
popular methods — the Short Form 36 Health
Survey Questionnaire (SF-36) and the Euro
QoL Index [129]. These tools are well adapted
for patients with chronic diseases, are univer-
sal methods of quality of life assessment, but
are not specific for patients receiving PN for
a long time. In all quality of life studies, a
patient or a close family member answers the
questionnaire, and since perceptions of health
and suffering are subjective life values, as-
sessments of the patient and family, especially
over time, provide the most valuable informa-
tion. The patient’s quality of life at any stage
of treatment and rehabilitation is an essential
tool for assessing their adequacy [160].

Recommendation 38. All patients with SBS
and IF, in whom during the hospital phase

of their treatment there was a need to pre-
scribe intravenous infusion therapy to support
FEH and acid-base balance, as well as to con-
nect additional PN, should, if possible, pass
the sanatorium stage of rehabilitation, whose
main objectives are personalized optimization
(selection) of the patient’s medical diet to
achieve possible relative enteral autonomy and
restore his physical activity.

Comments. In the immediate postresection
period after extensive resection of the small
bowel, a personalized selection of a water
schedule and optimal therapeutic diet is neces-
sary for most patients to reduce intestinal dys-
pepsia phenomena as well as dependence on in-
travenous infusion therapy and PN. At the end
of the sanatorium stage, the further routing of
these patients at the dispensary health stage of
their further rehabilitation is determined.

5. Prevention and Follow-Up
Medical Care, Medical Indications
and Contraindications to the Use of
Methods of Prevention

The main activities for the prevention of SBS-
IF progression and the development of secondary
complications are shown in Table 2.

Follow-up medical care of patients with SBS-
IF is performed in accordance with Order No.
404n of the Ministry of Health of the Russian
Federation of April 27, 2021, “On Approval of the
Procedure for Preventive Medical Examination
and Health Examination of Certain Groups of
the Adult Population”. In accordance with this
order, patients must undergo preventive medi-
cal examinations and health examinations in the
medical organization where they receive primary
health care. A general practitioner or a gener-
al practice doctor (family physician) is respon-
sible for organizing and conducting preventive
medical examinations and health examinations.
Based on the results of the examination, the pa-
tient’s health group is established, which can be
changed. Patients with SBS-IF belong to health
group III-a, which requires specialized medical
care. For examination and dynamic assessment
of their health status, as well as determining the
further need for infusion therapy and parenteral
nutrition of patients at home, specialists from
centers with nutritional support groups and pro-
viding specialized medical care to this category
of patients should be involved. The frequency of
medical examinations and the list of necessary
investigations in the follow-up medical care of
patients with SBS-IF are presented in Table 3.
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Table 2. Short bowel syndrome and intestinal failure complications prevention

Complications

Preventive activities

Erosive-ulcerative lesions
of gastroduodenal mucosa

- Compliance with prescribed dietary restrictions and a split dietary regimen.
- Prescription of gastric secretion blockers during the first 6 months of the
postresection period and thereafter on demand

Worsening phenomena
of maldigestion and
malabsorption

- Split sparing diet (5—6 times a day) in small portions, taking into account
dietary restrictions.

- Water intake separated from meals (30 min before or 45 min after meals).

- Coprogram control.

- Intraintestinal decontamination with prescription of non-absorbable antibiotics
(rifaximin, nifuroxazide), which is most relevant in the presence of an ileocolic
anastomosis bypassing the ileocolic valve.

- Prescription of gastric secretion blockers.

- Prescription of pancreatin in microgranules or microtablets

Protein-energy
malnutrition

- Optimization of therapeutic dietary nutrition of patients, taking into account
the actual possibility of digestion and assimilation of various foods and dishes
(severity of the phenomena of maldigestion and malabsorption).

- Regular dynamic assessment in early and late postoperative periods of
somatometric, clinical and laboratory (hemoglobin, lymphocytes, total protein,
albumin, urea, glucose, triglycerides, electrolytes, nitrogen losses, etc.) indicators
reflecting the state of the patient’s nutritional status.

- In case of progressive BM reduction phenomena of 5 % or more per month,
supplement the patients’ nutritional therapy with balanced polymeric and, if
poorly tolerated, oligomeric ENMs, taking into account their individual tolerance
and sensory preferences.

- In case of continuing BM reduction and inability to provide patients with proper
substrate supply through the gastrointestinal tract, additional and, if necessary,
complete parenteral nutrition should be prescribed.

- As digestion processes stabilize and enteral autonomy expands, allowing to
maintain FEH and substrate provision of the body with energy and protein not
less than 75—80 % of the need, parenteral nutrition should be gradually reduced
under control of the dynamics of the main indicators of the nutritional status of
patients.

- PN is canceled when sufficient enteral autonomy (including pharmacological
support) is achieved, when an orally consumed nutritional therapy will stabilize
patients’ nutritional status and ensure good quality of life

Cholelithiasis

- Split sparing diet (5—6 times a day) in small portions.
- Course administration of preparations of ursodeoxycholic acid, taking into
account individual tolerance and contraindications

Nephrolithiasis and
oxalic nephropathy

- Water intake of 30 mL,/kg body mass, taking into account intestinal tolerance
(the amount of fluid consumed during the day should not lead to increased
frequency of stools). If there are clinical signs of hypovolemia (thirst, dry mucosa,
decreased skin turgor, hypotension, tachycardia, diuresis less than 1,000 mL/day,
decreased central venous pressure) — intravenous infusion correction of FEH.

- Prescription of calcium carbonate 1 g before each meal (5—6 g per day)

D-Lactic acidosis

- Simple carbohydrates consumption restrictions.
- Intraintestinal decontamination by prescribing non-absorbable antibiotics
(rifaximin, nifuroxazide)

Anemia

- Administration of foods high in heme-bound iron and vitamin B, into the diet.
- Monitoring of hemoglobin, erythrocytes, iron and vitamin B,, content in the
blood, TIBC and transferrin.

- Pharmacological correction of iron deficiency.

- Periodic intramuscular injections of vitamin B,, and folic acid oral
administration

Osteoporosis

- Periodic monitoring of vitamin D levels (target level of at least 30 ng/mL).
- A course of vitamin D and calcium preparations
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6. Health Care Delivery
Organization

When providing medical care to patients
with SBS-TF and determining their subsequent
routing at the dispensary health stage of their
treatment, 2 groups should be distinguished:

1. Patients with intestinal failure type 1 with
relatively mild postresection course of the dis-
ease and positively predicted morphofunctional
adaptation of the residual small bowel segment
with achievement of optimal enteral autonomy
for 612 months.

2. Patients with postresection intestinal fail-
ure types 2 and 3 who have long-term (more than
12 months, sometimes lifelong) dependence on
intravenous hydration and nutritional support.

The first group includes patients with resid-
ual segment of the small bowel amounting to
30—40 % (200 cm) of its average length (500
cm). These patients may have transient intes-
tinal failure, requiring certain dietary restric-
tions, additional oral administration of balanced
ENMs and some pharmacological correction of
impaired digestive processes, allowing to achieve
proper enteral autonomy during the first year.
Wherein intravenous support is not required.

The second group includes 2 categories of pa-
tients who will have temporary or lifelong intra-
venous dependence:

A. Patients with residual segment of the small
bowel amounting to 10—20 % (50—100 cm). In
this situation, there is almost always prolonged
severe intestinal failure (type 2), requiring
months (up to a year, sometimes more) of in-
travenous support (hydration + parenteral nu-
trition). Adaptive enteral autonomy can occur

in 50—60 % of them within 1 to 2 years of the
postresection period.

B. Patients with residual segment of the
small bowel, which usually develops type 3 in-
testinal failure, requiring most often lifelong
intravenous support (hydration + parenteral nu-
trition). The most frequently such a need arises:

- in the presence of jejunostoma with the re-
sidual part of the intestine less than 100 cm;

- in the presence of an ileocolic anastomo-
sis with right-sided hemicolectomy and residual
small bowel less than 60 cm;

- in the presence of ileocolic anastomosis
with residual segment of small bowel less than
35 cm even with preserved large bowel and il-
eocolic valve.

Patients with enteral autonomy (group 1)
may be followed up by a general practice doctor
(family physician, general practitioner) or an
outpatient gastroenterologist (where available).
If necessary, they are referred for consultation
to a gastroenterologist, nutritionist, surgeon.

Patients requiring parenteral nutrition and
intravenous hydration must be supervised not
only by the general practice doctor, but also
by specialists specially trained in enteral and
parenteral nutrition (Home Clinical Nutrition
Center).

In accordance with Order No. 543u of the
Ministry of Health of the Russian Federation on
May 15, 2012 “On Approval of the Provision of
Primary Health Care to the Adult Population”,
group 2 patients can receive infusion therapy
and parenteral nutrition as part of a “home
care”. Such patients should be cared for by
specialists trained in enteral and parenteral
nutrition.

Table 3. The frequency of medical examinations and the list of necessary investigations in the follow-

up medical care of patients with SBS-IF

Frequency of examinations

Obligatory studies list*

Monthly for the first 3 months
after hospital discharge and then
at least once a quarter

- Coprogram

- ECG

- Physical examination with assessment of subjective symptoms
- Anthropometry (body mass, BMI)

- Full blood count

- Clinical urine analysis

- Blood chemistry (ALT, AST, bilirubin, urea, total protein, albumin,
glucose cholesterol, triglycerides, potassium, SOdlllIIl calcium,
magnesium, iron, phosphates)

- Vitamins B,, and D — once every 6 months

- Densitometry — once a year

Notes: other tests are conducted in accordance with the requirements of Order No. 404 of the Ministry of Health of the

Russian Federation of April 27, 2021,

discharge of patients with SBS-IF from the dispensary registration is possible not earlier than after 12 months and only when

full enteral autonomy is achieved.
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7. Health Care Delivery Quality Assessment Criteria

Grades of
recommendation

A

No. Quality criteria Level of evidence

1 Assessment of nutritional status indicators in the early 1
postoperative period in patients with SBS and IF: total
protein, albumin, blood lymphocytes, body mass and BMI
dynamics

Early enteral nutrition in the absence of contraindications

Parenteral nutrition in the presence of contraindications to
enteral nutrition or inability to properly implement enteral

nutrition

Dynamic assessment of the main indicators of nutritional
status at least once a week during the first month of
the postoperative period: body mass, BMI, hemoglobin,
lymphocytes, total protein, albumin, blood lymphocytes

nutritional mixtures by sipping

Infusion therapy and parenteral nutrition (if possible, at
home) in patients with SBS and IF with low efficiency
of oral dietary nutrition with additional intake of enteral

months in patients receiving HPN

Regular monitoring of somatometric (body mass, BMI) and
laboratory (full blood count, ALT, AST, bilirubin, urea,
total protein, albumin, electrolytes) indicators reflecting
the dynamics of nutritional status at least once every 3

Note. The criteria apply at all three levels of care.
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Annex B. Patient management algorithms

Algorithm 1. Nutritional support procedure in immediate and early post-resection periods

| Extensive resection of the small intestine

Nasogastric intubation and assessment
of the gastric motor-evacuation function (GMEF)

A 4

Persists

A4

Day 1 — 500 mL glucose electrolyte solution (GES)
gavage (50-60 mL/h) + intravenous infusion therapy

A\ 4

A 4

Gastrostasis

A4

Water boluses gavage (200 mL) +
250 mg erythromycin each 3-4 h

A4

Day 2 — GES 500 mL + 300-500 mL isocaloric
enteral nutrition (EN) gavage

o

Gastrostasis persists

GMEF is recovered for48-72 h

A4

Day 3 — at the residual fat emulsion (FE)
volume less than 300 mL, passage of flatus
or evacuation, the absence of encephalopa-

thy, the catheter can be removed and the

v
2nd nasointestinal
catheter insertion and
the enteral therapy +
GES boluses and erythromycin

patient can be transferred to the complete
sipping by 150 mL isocaloric EN + 500 mL
GES 5-6 times per day

into the gaster

Infusion therapy +
parenteral nutrition

v

Day 4 — sparing fractional diet +

A4

EN with increased energy and
protein content by siping 200 mL
twice a day (osmotic concentration

A 4

Assessment
of intestinal dyspepsia
and hydrobalance

Severe intestinal dyspepsia
(evacuation 5 times per day
and more, enterostoma loss > 1 L),
hypovolemia

v

<400 mOsm/L)

l

Moderate intestinal dyspepsia (evacuation
3-4 times per day or enterostoma loss up to 1 L)
without hypovolemia

Continue the diet therapy +
sipping + GES orally
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Algorithm 2. Nutritional support procedure in late post-resection period

| Assessment of the intestinal failure severity |

!

Type 2

- frequent hunger

- diarrhea 3-5 times per day

- steatorrhea ++

- progressive reduction of the body weight (BW) up to
5% per month

- unstable reduction of intestinal dyspepsia against
the background of diet and pharmaceutical therapy
- transient hypovolemia

- sometimes anaemia, lymphopenia

- moderate hypoproteinemia (not less than 55 g/L) or
(and) hypoalbuminemia (not less than 30 g/L)

v

- sparing fractional diet + GES + sipping or adding
powdered EN to dishes (500-800 kcal, protein 20-40 g
per day)

!

Type 3

- constant hunger

- diarrhea > 3-5 times per day

- total maldigestion (steatorrhea, amylorea, creatorrhoea)
- progressive reduction of the body weight (BW) > 5% per
month

- persistent intestinal dyspepsia against the background of diet
and pharmaceutical therapy

- frequent hypovolemia with dyselectrolytemia

- frequently anaemia, lymphopenia

- persistent hypoproteinemia (<55 g/L) or (and)
hypoalbuminemia (<30 g/L)

- sparing diet + siping, taking into account tolerance
- infusion therapy + parenteral nutrition

| Effect is observed | \| No effect

v

| Continue |

Notes:

- post-resection conditions likely requiring long-term (possibly lifelong) home parenteral nutrition — jejunal tube in bowel
length <100 cm, anastomosis between jejunum (<60 cm length) and transverse colon, jejunoileal anastomosis (<35 cm total

length) with preserved ileocecal valve and colon;

- final decision on further needs and volume of parenteral nutrition, as well as infusion therapy, is made in 2 years.

Annex C. Catheter use and care, nutrient mixture infusion procedure

Dressing change

1. Consumables:

A. Sterile self-adhesive dressings:

- Cosmopor L.V. (6x8 cm) — dressing change
frequency: once a day. Similar products: Cosmopor
Antibacterial (7.2x5 c¢m, 10x8 cm), Cosmopor
ESteril (7.2x5 cm);

- Tegaderm™ 1.V. (7x8.5 cm, item 1633).
Dressing change frequency: once every 5 days;

- 3M™ Tegaderm CHG chlorhexidine antimi-
crobial dressing for catheter fixation (item 1657R
or 1658R).

Dressing change frequency: once every 7—10
days.

B. TauroLock™HEPS500 antimicrobial cath-
eter lock solution (10 ampoules, 5 mL) or 70°
alcohol.

2. Prepare a dressing kit (preferably on a sepa-
rate table or tray): gloves, anatomical forceps or
Billroth clamp, gauze balls or tissue (2—3 pieces),
antiseptic (70° alcohol or any skin antiseptic liquid

like Akhdez), any sterile self-adhesive dressing
available (Tegaderm, Cosmopor).

3. Wear surgical gloves (non-sterile gloves to
be thoroughly treated with an antiseptic like alco-
hol, Akhdez, etc.).

4. Carefully remove the self-adhesive dressing
from the side to catheter exit point (even minor
catheter disturbance is undesirable).

5. Re-sterilise gloves.

6. Using an antiseptic-soaked gauze ball (or
tissue; 70° alcohol, Akhdez, etc.), use forceps (or
clamp) to slowly work out the catheter exit site,
catheter itself (3—4 c¢cm) and surrounding skin by
gentle rotating and sponging stirs to disinfect and
degrease (within the area of intended self-adhesive
dressing).

7. Unpack the self-adhesive dressing.

8. Treat the gloves with an antiseptic.

9. Apply the self-adhesive dressing so that the
catheter exit point from skin is completely cov-
ered by the dressing.

9%
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Nutrient mixture intravenous infusion
procedure (three-in-one container)

1. Wash, dry and treat your hands thoroughly.

2. Unpack the container.

3. Stir the container cells content by tearing
the inter-bridges.

4. Wear surgical gloves (non-sterile gloves to
be thoroughly treated with an antiseptic like 70°
alcohol, Akhdez, etc.).

5. Administer the necessary medication
(Addamel, Vitalipid, Soluvit) via the container
inlet port (red).

6. Stir the container several times.

7. Hang the container on a rack.

8. Unpack the intravenous infusion kit (drop-
per).

9. Attach the intravenous infusion kit (drop-
per) to the container outlet port (white) and fill it
with nutrient mixture (avoiding air bubbles, until
a mixture drop forms under in the dropper cap).

10. Mount the kit silicone piece into infusion
pump and enter the intended infusion parameters
(volume and infusion rate).

11. Treat surgical gloves with an antiseptic
(70° alcohol, Akhdez, etc.).

12. Using an antiseptic-soaked gauze ball (or
tissue; 70° alcohol, Akhdez, etc.), carefully (for
1—1.5 min) wipe (clean) the catheter cover plug.

13. Remove the cap into a prepared antiseptic
container (70° alcohol, Akhdez, etc.).

14. Using an antiseptic-soaked gauze ball (or
tissue; 70° alcohol, Akhdez, etc.), carefully clean
(wipe) the uncapped end of catheter connector.

15. Attach a syringe to a 10 mL 0.9% sodium
chloride catheter.

16. Open the catheter clamp, flush catheter
and close the clamp.

17. Dismount the kit (dropper) cap and store
it in the same antiseptic container (if the nutrient
mixture container is used for 2 days, a sterile cap
will be re-used to plug the dropper upon the infu-
sion end).

18. Attach the kit (dropper) cannula tightly to
the catheter connector, open the roller and cath-
eter clamp, switch on the infusion pump and com-
mence infusion.

End of infusion

1. Fill a 10 or 20 mL sterile syringe with
0.9% sodium chloride. Take 2.5 mL TauroLock™-
HEPS00 or 70° alcohol into a 2.5 or 5 mL syringe.

2. Switch off the infusion pump and close the
catheter clamp.

3. Wear surgical gloves (non-sterile gloves to
be thoroughly treated with an antiseptic like 70°
alcohol, Akhdez, etc.).

4. Using an antiseptic-soaked gauze ball (or
tissue; 70° alcohol, Akhdez, etc.), carefully (for
1—1.5 min) wipe (clean) the kit-catheter junction.

5. Dismount the kit (dropper) cannula from
the catheter connector and attach a 0.9% sodium
chloride syringe.

6. Open the catheter clamp and flush it impul-
sively with 10—20 mL 0.9% sodium chloride (do
not use heparin).

7. Close the catheter clamp and disconnect sy-
ringe.

8. Attach a TauroLock™-HEP500 or 70° alco-
hol syringe.

9. Open the catheter clamp.

10. Inject 2.5 mL TauroLock™HEPS500 or 70°
alcohol.

11. Close the catheter clamp.

12. Screw a new sterile (or stored in antisep-
tic) plug (injection cap) tightly onto the catheter
connector.

13. If the nutrient mixture is left in the con-
tainer for a later infusion, use an antiseptic-soaked
gauze ball (or tissue; 70° alcohol, Akhdez, etc.)
to thoroughly clean (wipe) the kit (dropper) can-
nula.

14. Screw a new sterile (or stored in antisep-
tic) plug tightly onto the kit (dropper) cannula.

Notes:

- The catheter should be flushed with 10—20
mL 0.9% sodium chloride (do not use heparin)
daily (if not used) and after each infusion.

- After a nutrient mixture infusion, blood
sampling and drugs administration, the catheter
must always be flushed impulsively with 10—20
mL 0.9% sodium chloride (do not use heparin),
followed by adding 2.5 mL TauroLock™-HEP500
antimicrobial lock solution or 70° alcohol.
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Annex D. Assessment scales, questionnaires and other patient scoring tools
provided in clinical recommendations

Annex D1. Assessment of malnutrition severity in SBS patients

Malnutrition
No. Indicators %e{)eéfrﬁze light moderate heavy
2 points 1 point 0 points

1 | RBM from BMI deviation, % 100—90 90—80 80—70 <70
2 | BMI, kg/m?

18—25 y.o. 23.0—18.5 18.5—17.0 16.9—15 <15

>25 y.o. 26.0—19.0 19.0—17.5 17.4—15.5 <15.5

>60 y.o. 27.0-21.0 21.0—19.0 18.9—16 <16
3 | Shoulder girth, cm

men 29—26 26—23 23—20 <20

women 28—25 25—22.5 22.5—19.5 <19.5
4 | TSFT, mm

men 10.5-9.5 9.5-8.4 8.4—7.4 <7.4

women 14.5—13.0 13.0—11.6 11.6—10.1 <10.1
5 | Shoulder muscle girth, cm

men 25.7-23.0 23.0—20.5 20.5—18.0 <18

women 23.5-21.0 21.0—18.8 18.8—16.5 <16.5
6 | Total protein, g/L >65 65—55 55—45 <45
7 | Albumin, g/L >35 35—30 30—25 <25
8 | Transferrin, g/L >2.0 2.0-1.8 1.8—1.5 <1.5
9 | Lymphocytes, ths. >1.2 1.2—1.0 1.0-0.8 <0.8

Total score 27 27—18 18—9 <9

Annex D2. Water and electrolyte dosage determination for total parenteral nutrition in SBS patients

Elements Per kg body weight / day Average daily dosage

Water* 20—30 mL 1000—2000 mL
Sodium 1—1.5 mM 60—150 mM
Potassium 1—1.5 mM 40—100 mM
Chlorides 1—1.5 mM 40—100 mM
Phosphates 0.3—0.5 mM 10—30 mol
Magnesium 0.1—0.15 mM 4—12 mM
Calcium 0.1-0.15 mM 2.5—7.5 mM

Note: * allowing for macronutrient oxidation-produced metabolic water: proteins — 41 mL/100 g, lipids — 107 mL/100 g,

carbohydrates — 55 mL/100 g.

Annex D3. Micronutrient dosage determination for parenteral nutrition in SBS-IF patients

Microelements Dosage, mM
Zinc 38—100
Cuprum 824
Selenium 0.4—0.9
Ferrum 18—20
Manganese 3-5
Chromium 0.2—-0.3
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Microelements Dosage, mM
Molybdenum 0.2-0.3
Todine 0.01—1.0
Fluorine 50—79

Vitamins

A, mg 50—79
E, mg 1000 mg
K, mg 10
D, mg 150
B,, mg S5
B,, mg 3-3.5
B, mg 3.6—4.9
Niacin (B,), mg 4—4.5
Folic acid (B,), mg 40—46
B,,, ug 5—6
Biotin (B,), mg 60—69
C, mg 100—125

Annex D4. Parameters and frequency of clinical and laboratory monitoring in home clinical

nutrition patients

Control parameters

Stable condition, year 1

Stable condition, year 2 and onwards

General examination (skin turgor,
swelling, dry mucous membranes, etc.)
Stool properties and frequency

Water balance

Oral nitrogen and energy intake

Body weight

Shoulder girth

Shoulder muscle girth

TSFT

Laboratory values:
General blood panel

Clinical urinalysis

Acid-alkaline state

Glucose

Urea

Creatinine

Potassium, sodium, chlorides
Magnesium, calcium, phosphates

Total protein
Albumin

ALT, AST, bilirubin
Triglycerides

Urine biochemistry:
Urea

Creatinine

Estimated values:
Nitrogen balance
Creatinine-growth index

Once a month

Upon prescription
Once a week
Upon prescription
Twice a week
Once a month
Once a month
Once a month

Once a month for first 3

months and onwards upon

prescription, but at least
once a quarter

Upon prescription
Upon prescription
1—2 times a week
Once a month for first 3
months and onwards upon
prescription, but at least
once a quarter

Upon prescription
Upon prescription

Upon prescription
Upon prescription

Once a quarter

Upon prescription
Upon prescription
Upon prescription
Once a week
Once a quarter
Once a quarter
Once a quarter

Once a quarter

Once a quarter
Upon prescription
Once a month
Once a quarter
ya
-/ /-

Upon prescription
Upon prescription

Upon prescription
Upon prescription
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Annex DJ. Patient assessment prior to intestinal transplantation

Medical records evidence

Analysis of medical and surgical history, therapy received, current enteral
and parenteral nutrition

Anamnesis and check-up

Thorough physical and history examination

Laboratory tests

Blood type

Tissue typing (HLA)

Pre-existing antibodies (PRA)

Serology (CMV IgGandIgM, EBV IgGandIgM, HIV, HCV, HBeAg,
HBsAg, HBsAb)

General blood and biochemical panels, inflammation factors

Imaging examination

Chest X-ray

Doppler liver scan

Upper and lower limb veins ultrasound

Abdominal and pelvic CT

Stomach and bowel examinations

Barium X-ray

Endoscopy

OGDS

Colonoscopy

Intestinal passage examination

Oesophageal-gastric

Small-intestinal

Colonic

Liver

Liver biopsy

Cardiac assessment

ECG

Echocardiography

Stress test and/or cardiac catheterisation if patient is >50 y.o., risk
factors (HTN, DM)

Nephrological assessment

Renal ultrasound

24-h creatinine clearance

Additional check-ups

Neurologist

Infectionist

Anaesthetist and resuscitator

Nutritionist

Pulmonologist

Clinical examination

Dentist

Mammography

Cervical oncology smear (Papanicolaou)

Vaccination

Hepatitis A

Hepatitis B

Pulmonary category

SARS-nCoV-2

Inter-specialty assessment

Transplant surgeon, surgeon, gastroenterologist, nutritionist
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Annex D6. Venous access comparison for parenteral nutrition in outpatient settings

Expected

Access type indwelling time

Usage

Potential complications

Peripherally inserted
central venous
catheter (PICC)

Maximum length
of stay in vein up
to 12 months

Applicable in acute
treatment as well as short-
and medium-term PN in
children and adults

Associated with a higher risk of
deep vein thrombosis. Antecubital
puncture may hamper self-care and

activity.
Easily removable in suspected
infection or if PN discontinued

6 months —
several years

Tunnelled central
venous catheter

Applicable in long-term
and frequent PN; cuff
inhibits microbial migration
and reduces the catheter
displacement risk

Upper limb activity unrestricted
Position on chest facilitates
catheter care
Applicable for self-care

6 months —
several years

Implantable port
system

Applicable for recurrent PN;
low CRBSI risk

Applicable in selected PN settings
Motivated patients can be trained
in access care
PN may provoke CRBSI and
occlusions in oncology children

Appendix D7. Medical and social
contraindications for parenteral nutrition in
outpatient settings

- Terminal incurable disease
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