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ACCoUMALNIN OC/TOXXHEHNW U
NMOKA3ATEJTEN MUKPOBMOTbI C MICXOQHOW
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NMOCJIE MNEJIbBBUOABAOMUHAJIbHBIX
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ASSOCIATIONS OF COMPLICATIONS AND MICROBIOTA INDICES WITH THE INITIAL DEGREE
OF DYSBIOSIS IN PATIENTS WITH A FUNCTIONING COLOSTOMY AFTER PELVIC ABDOMINAL WOUNDS

BEFORE RECONSTRUCTIVE SURGERY

EceneBuuy P.B.
bantopa O.B.
Mapw A.O.
MapkeBuu B.1HO.
CrenaHoB C.C.
MenbHukosa E.B.
MoHryw C.M.
JNeBkoBckuii C.C.
Cypos [1.A.

OI'BBOY BO «BoeHHO-MequMIIMHCKasa aKageMus

nmenu C.M. Kuposa» Muno6opoust Poccuu,

r. Caukr-Ilerep6ypr, Poccns,

®I'BOY BO «OmMckmit rocymapCTBEHHBIN MeIMITHCKIIL
yHuUBepcuTeT» MuH3sgpasa Poccun,

r. Omck, Poccusa

Llenb nccnepgoBaHms — Ha OCHOBE KOMMJEKCa METOZ0B CTaTUCTUYECKOro
aHanm3a BbISIBUTb acCoLMaLIMM OCIIOXXHEHUI 1 NOoKasaTenen MUKpo6MOoTbI C UC-
XOAHOW CTeneHblo AMcb1o3a y NauMeHTOB C (YHKLIMOHMPYIOLLEV KONOCTOMON
nocne nenbBMoabAoMUHaNbHBIX PaHEeHW nepes BbIMONHEHUEM PEKOHCTPYK-
TUBHO-BOCCTAHOBUTENBHON Onepauun. [lonyveHHble AaHHble HeobxoanMbl
A1 NPOrHO3MPOBaHUS PE3YNbTaTOB XMPYPrUYECKOro SieveHus, a Takxe Ans
060CHOBaHHOTO W aApecHO-HanpaBneHHOro perynpoBaHus M1kpobroma.

Martepuanbl U Metoabl. [1poBeAeHO MPOCMEKTVBHOE KOTOPTHOE KIMHU-
yeckoe uccnefoBaHue ¢ yyactueM 35 nauueHToB (Ccpeanwit Bo3pacT — 38
(30; 44) neT) ¢ yHKUMOHMPYIOLLEN KOMIOCTOMOM, NMOCTYNMBLUMX B MIaHOBOM
pexviMe Ans PeKOHCTPYKTUBHO-BOCCTAHOBUTESTbHOTO OMEPaTUBHOIO JeYeHNs
B nepuvog € uions no Hosibpb 2025 ropa nocne CrtaHAapTHOro npezonepaum-
OHHOro obcneaoBaHms. bruonornyeckuii Matepuan (KULLEYHOe OTAensieMoe U3
KONOCTOMbI), COBpaHHbIi B CTEPUIBHYIO €MKOCTb, AOCTaBASN B 6aKTEpUono-
ruyeckyto nabopaTopuio B TeUeHue Byx Yacos nocsne 3abopa. Mccnenosanve
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Objective — to use a combination of statistical analysis methods to
identify associations between complications and microbiota parame-
ters and the initial degree of dysbiosis in patients with a function-
ing colostomy after pelvic abdominal injuries prior to reconstructive
surgery. The data obtained are necessary for predicting surgical out-
comes, as well as for informed and targeted microbiome regulation.

Materials and methods. A prospective cohort clinical study was
conducted involving 35 patients (mean age 38 (30; 44) years) with
a functioning colostomy, admitted for elective reconstructive surgery
between July and November 2025 after a standard preoperative ex-
amination. Biological material (intestinal discharge from the colosto-
my), collected in a sterile container, was delivered to the bacteriology
laboratory within two hours of collection. The samples were analyzed
using the culture method. The following microbiome components were
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06pa3LoB NPOBOAUNYM KynbTypanbHbIM MeToaoM. Onpeaensnn creytowme
COCTaBnsioLwmMe Mukpobroma: budraobaktepum, nakrobakTepum, SHTEPOKOK-
KW, CTaUIOKOKK 3nmaepManbHblii U YCNOBHO-MATOreHHble 3HTepobakTepum
(log1o KOE/r). CTaTucTnyeckunii aHanms BbinosnHsam B cpeae R (Bepcus 4.3.2)
C UCMosb30BaHVeM NnakeToB stats (6a3oBble cTaTUcTUYeckMe hyHKLWK, Koppe-
nauum, perpeccus), car (Tect Ha MynbTuMKonnnHeapHoctb VIF), Imtest (Tect
Bpeywa — MaraHa), pROC (noctpoenve n aHanu3 ROC-kpuBbIx), dplyr u tidyr
(obpaboTtka aaHHbIX), ggplot2 (BU3yanusauums).

Pe3ynbTathbl. VicxoaHas cTeneHb Ancbuosa y NalmeHToB CTaTUCTUYECKM 3Ha-
YMMO accoLMMpOBaHa C KOHLIEHTpaLMel YCNOBHO-MATOreHHbIX SHTepobakTe-
puii n 6ucduaobakTepuil. MHOroakTopHbI perpeccUoHHbIN aHanus NoaTeep-
[UN Hanuuue CBSI3u Mexzy CTeneHbto Ancbrosa 1 pasBUTMEM napacToMuye-
CKUX U BEHTPasbHbIX MPbIX, @ TaKXe XUAKOCTHbIX 3aTEKOB.

CornacHo pesynbTaTaM JIOrMCTUYECKOW perpecciu, y NaumeHToB ¢ AMCO1o30M
ITI-IV cTteneHun, no cpaBHeHuio ¢ nuuamn ¢ I-II cTeneHblo, 3Ha4YMMO Bbille
BEPOSITHOCTb BbISIBNEHNS napactoMmuyeckmx rpobk (OR = 3,87) u 3atekoB
(OR = 6,45). Takxke y HUX 3HAYMMO Yalle PerucTpMpoBasIN CHYDKEHUE KOH-
LieHTpauumn buduaobaktepuit > 107 KOE/r (OR = 5,14) u yBenuyeHue co-
[lepXKaHWs YCIOBHO-MATOreHHbIX 3HTepobakTepuii > 104 KOE/r (OR = 4,32).
MporHocTuyeckue Moaenu MNpOAEMOHCTPUPOBANN XOPOLLYKD O6bSCHUTENb-
HYI0 CrnocobHOCTb: 3HayeHue KoadpduuMeHTa AeTepMUHALMKM  COCTaBMNIO
R2 = 0,387 (Mopenb obbscHseT 38,7 % Ancnepcuy NpusHaka).
3aksroueHmne. VIcxoaHblii ANC6Mo3 KULLEYHMKA Y MAUMEHTOB C (YHKLMOHW-
pytoLel KOIOCTOMOM MoC/ie MesibBMOabAOMMHANBHBIX PAHEHMIA 3TUOMOrMYe-
CKM CBSI3aH C MOBbILUEHWEM YPOBHSI YCIOBHO-MATOrEHHbIX SHTEPOGaKTepuit,
CHWDKEHWEM Nyna 6udunaobakTepuii, a TakKe C PasBUTUEM MapPaCTOMUYECKMX,
BEHTPa/IbHbIX IPbPK W 3aTeKkoB. MMauneHTbl ¢ TsxenbiMu hopMamMun Aucouo-
3a (III-1V crenexun) dopMUpYyIOT rpynny BbICOKOrO puUcka Mo pasBUTUIO XU-
PYPrUYECcKUX OCTIOXHEHWI B Mpef- W MocneonepaumoHHOM nepuogax. Ans
CHVKEHWUSI YaCTOTbl MOC/IEONepaLMOHHbIX OCTIOKHEHWIA Mepes BbIMOHEHVEM
PEKOHCTPYKTUBHO-BOCCTAHOBUTENBHOM OMepaumm 060CHOBaHO MpYMEHeHUe
CTpaTerum npeaonepaLyoHHO NMOArOTOBKM C UCMONb30BaHUEM MHOMOKOMMO-
HEHTHOro MeTabuoTuka C B-riokaHaMm B TeueHue 21 aHs.

KnroueBble cnoBa: ancbnos, GyHKUMOHMPYIOLLAs KOTOCTOMA, OCNIOXHEHUS

determined: bifidobacteria, lactobacilli, enterococci, Staphylococcus
epidermidis, and opportunistic enterobacteria (logio CFU/g). Statistical
analysis was performed in the R environment (version 4.3.2) using the
following packages: stats (basic statistical functions, correlations, re-
gression), car (VIF multicollinearity test), Imtest (Breusch-Pagan test),
pROC (RCC curve construction and analysis), dplyr and tidyr (data pro-
cessing), and ggplot2 (visualization).

Results. The initial degree of dysbiosis in patients was statistically
significantly associated with the concentration of opportunistic entero-
bacteria and bifidobacteria. Multivariate regression analysis confirmed
a link between the degree of dysbiosis and the development of paras-
tomal and ventral hernias, as well as fluid leaks.

According to the results of logistic regression, patients with grades
III-1V dysbiosis, compared with those with grades I-II, were signifi-
cantly more likely to have parastomal hernias (OR = 3.87) and leaks
(OR = 6.45). They were also significantly more likely to have a de-
creased concentration of bifidobacteria > 107 CFU/g (OR = 5.14) and
an increased content of opportunistic enterobacteria > 104 CFU/g
(OR = 4.32). The predictive models demonstrated good explanatory
power: the value of the determination coefficient was R2 = 0.387 (the
model explains 38.7% of the variance of the feature).

Conclusion. Initial intestinal dysbiosis in patients with a functioning
colostomy after pelvic-abdominal wounds is etiologically associated
with increased levels of opportunistic enterobacteria, decreased bi-
fidobacteria, and the development of parastomal and ventral hernias
and leaks. Patients with severe forms of dysbiosis (grades III-IV) are
at high risk for surgical complications in the pre- and postoperative
periods. To reduce the incidence of postoperative complications be-
fore reconstructive surgery, a preoperative preparation strategy us-
ing a multicomponent metabiotic with B-glucans for 21 days is rec-
ommended.
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GOJIBHBIX C (PYHKIMOHUPYIOIIEN KO-
yJIOCTOMOIZ MOTYT BO3HIKATH TAKIe OC-
JIO’KHEHNS KaK 3aTeKI, IIapacTOMIUEeCKIIe
U IOCIEeOINepAIVIOHHbIE BEHTPAJbHBIE
rpsoKbI [1-3], TpebyroLue KOHCepBATIB-
HOTO WM OIIEPATMBHOIO JeueHus [4-7]
IUISL yJIyUIIe s MCXoxoB [8, 9]. ¥ xupyp-
I'MUeCKUX OOJIBHBIX, B YACTHOCTH C (PyHK-
LIUIOHUPYIOLIEN KOJOCTOMOM, 3HA4YMMO
M3MEHSIeTCSI MUKPOOOM 9BOJIIOLVIOHN-
pyrolpmi amucéuos Kmireunmka [9-13],
KOTOPBIII OKasbIBaeT Pe30HAHCHOe I He-
GJIarOIpIATHOE BO3IENICTBIE HA PAHHIE
U TIO3IHUE OCIOKHeHMs [14-18], a Takxke
Ha [1epUOJ BOCCTaHOBIeHus [19, 20].

YunureiBas BBIIIEyKa3aHHOe, Ielb JIC-
CJIeTOBAHMS 3aKIIYANach B TOM, UTOOBI
Ha OCHOBe KOMILIIEKCA METO{OB CTATUCTH-
YEeCKOTO aHalM3a BBIABUTH ACCOLMAIIII
OCJIOKHEHUIT U II0KasaTeseil MUKpOOmo-
THI C ICXOIHOII CTeIIeHbIo A1c6103a y ma-
LIeHTOB ¢ QYHKIMOHMPYIOIIIENT KOJIOCTO-
MOIf IIOCNe  IIeJIbBMOAOTOMIHAIBHBIX
paHeHMIT IIepej] BBIIIOTHEHNEM pEeKOH-
CTPYKTMBHO-BOCCTAaHOBUTEIBHOI OIlepa-

oumn. HonyquHme JaHHBIEC H€06XOI[I/IMI>I

IV TIPOTHO3MPOBAHMUSA Pe3yJIbTaTOB XU-
PYPIMUECKOTO JIeUeHNs, a TaKKe I 000-
CHOBAaHHOTO I aJpeCcHO-HAIPaBJIEHHOIO
peryampoBaHms MIKpOO1OMa.

MATEPHAIJIbI 1 METO/IbI

ITpoBeneHO MPOCIEKTUBHOE KOTOPTHOE
KJIMHIYECKOe JCCIeOBaHNe C ydacTIeM
35 maumeHTOB (CpemHMIT BospacT — 38
(30; 44) ser) my»xckoro mosa (100 %) c
QYHKIMOHMPYIOLIE KOJIOCTOMOIL, chop-
MIPOBAHHOI B paMKaX TaKTUKI KOHTPO-
JIg TIOBPEXIEHMII II0 IIOBOAY OCKOJIOU-
HBIX paHeHMII KMBoTa U Tasa. [lameHTs!
MOCTYNIJIN B IUIAHOBOM pEXMME II0CiIe
CTQHIAPTHOIO IIpeOoIepaliOHHOTO 00-
CJIeOBaHVS B IIEPUOJ C VOIS 110 HOSIOPb
2025 roma AnA OCYLIECTBJIEHUsS PEKOH-
CTPYKTMBHO-BOCCTAHOBUTEIBHOTO OIl€pa-
TUBHOTO JIEUEHS.

KpurepusMu BKIFOUEHMS SBIISUINCH: 1)
HaJIn4ye B aHaMHe3€e OCKOJIOUHOTO paHe-
HIA KUBOTA /MM Ta3a C IOBPEXAeHNEM
TOJICTO¥ KUILIKI, YTO IOCcTpeGoBao ¢op-
MIPOBaHMA IUBEPCHOHHON KOJIOCTOMBI
JIEBOJI TIOJIOBMHBI TOJICTOJ KMIIKM B paM-
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KaX TaKTUKY MHOTO3TAIIHOTO XUPYpIuye-
CKOTO JIeUeHNsT; 2) OTCYTCTBIE JAHHBIX O
npuemMe IPOOMOTUKOB U MeTaGMOTIKOB
IIOCJIe BBINOJTHEHUs AVIBEPCUOHHON KO-
JocTOMBI. B mcciemoBaHMe He BKIIIOUA-
JIMCH MaUVIeHThI ¢ TOHKOKUIIIEYHO CTO-
MOJI, TOJICTOKUIIIEYHBIMI CTOMaMI IIpa-
BOJI IIOJIOBUHBI TOJICTON KMIUKM (LI€KO-,
aCILeH/0-, TPAHCBEP30CTOMAMII).

Ilpy mOCTYIUIEHUNM B XUPYpPrUUecKoe
OTHeJIEHNE Y KQKIOTO Ial[ieHTa IIPOu3-
BOJJIOCH B3sATME KUIIEYHOIO OTHeJIs-
€MOr0o ISl MCCIEe{OBAaHMs Ha HaJIWUye
nucbaKkTeprosa U OIpeesIeHNs CTeIleHN
€ro TSDKECTM U €ero CTparmuKarimm
[21] (rabx. 1). Tockonbky Mexay 1-i1 u
2-11, a TaKKe MEeXAY 3-11 U 4-11 CTeIeHAMN
TSDKeCTM [1cOmo3a He OBLIO OIIpe/ieeHo
CTaTMCTMYECK) 3HAUYVMBIX PasJIMyuii,
IUIS  YBeNIWUYEHUsT MOIIHOCTM JVICCIIEO-
BaHMsI, SICHOCTM ¥ yROOCTBA TPAaKTOBKM
CpaBHEHUsI IIOJYYEHHBIX pe3yJIbTaToB,
nanyeHTs! ObLIN pacIpeesieHbl Ha IPyII-
Iy ¢ JIeTKUM/yMepeHHBbIM (1-2 CTeIeHb)
M TPYNIy C BBIP@KEHHBIM/TSDKEIBIM
(3—-4 cremenp) nucbMoO30M.
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Buosormueckuit Mmarepuain (KuieuHoe
oTJessIeMOoe 13 KOJIOCTOMBI), COOpaHHBIIT
B CTEpPIJIBHYIO €MKOCTh JOCTABIJISJIC B
6aKTepMOIIOrNUecKyo JsabopaTopuio B
TeueHMe JBYX 4acoB Iocie 3abopa. Mc-
cileoBaHye  00pasloB  IIPOBOAVIIOCH
KyJIbTypaJbHBIM METOJOM (MUKpOOpra-
HU3MBI BBIJEIAINCH U3 OMOJIOTMYECKOTO
Mareprana U UAEHTU(GUIUPOBATIUCH Ha
crenuUUHBIX IATATENBHBIX CPENax).

TIporenypa rmoceBa o6pasija COOTBETCTBO-

BaJIa OOIIETPUHATBIM CTAHIAPTHBIM IIPO-
unenypam (IIpukas Muusapasa Poccun Ne
231 ot 9 urons 2003 r. O6 yTBep)KaeHNU
orpacieBoro craHmapra «IIpoToxox Beme-
HMs GONBHBIX. [[ncOaKkTepro3 KMIIeTHN-
Ka»). Ompenensinm cireyoLe COCTaBIIs-
oIe MuKpobuoma: Gudumobakrepun,
JIaKTOOAKTepuu, SHTEPOKOKKY, cTadumiro-
KOKK 3INJIePMaJIbHBI ¥ YCJIOBHO-IIATO-
renHble sHTepobakrTepun (log,, KOE/T).
IlpyHIMIIOM MeToja fABJIAJCA IIOACYET

GakTepmif, OOHaApy>KeHHBIX B pasBeje-
HIAX OINpeeeHHO MacChl KUIIEYHOTOo
orpensiemoro u3 Kosxoctomsl (1 r). Ilpn
IoceBe KHUIIIEYHOTO OTHENAEMOro M3 KO-
JIOCTOMBI OCYIIECTBIIAJICS PN pasBeie-
Huii ¢ 1 mo 9. CHauasa roTOBIIIM DAL Pas-
BeJIeHNI, a 3aTeM IIPOM3BOIVUIN IIOCEB
Ha crenuduyeckue A OIpeReaeMBbIX
Gaxrepmit cpenbl. IIpomsBommica mop-
cueT ux cojep:kaHug. IloceB HaTMBHOrO
KMIIEUHOTO OTENAEMOTO M3 KOJIOCTOMBI

Tabnuua 1

Knaccudukaums v Kputepumn cTeneHen Tskecty amcbunosa kuweyHvka (Ha ocHoBaHum npukasa M3 PO N2 231 ot 9 utoHs 2003 r.
06 yTBepXaAeHUM OTpacneBoro ctaHaapTa «MpoTokon BeaeHns 60/bHbIX. [ANcbakTepPMO3 KULLEYHUKA>) Y NMALUEHTOB
C pYHKLMOHWPYIOLLEN KOMIOCTOMOMW NOC/ie NeNbBUOabaoMUHAMBHBIX PAaHEHWI Nepes BbiMOSIHEHWEM PEKOHCTPYKTUBHO-

BOCCTQHOBUTEJIbLHOrO OMEPATUBHOTO JIEYEHNS
Table 1

Classification and criteria for the severity of intestinal dysbiosis (Based on the order of the Ministry of Health of the Russian Federation
No. 231 of June 9, 2003 On approval of the industry standard “Protocol for the management of patients. Intestinal dysbiosis”) in patients
with a functioning colostomy, after pelvio-abdominal wounds, before performing reconstructive surgical treatment

CTeneHu TaKecTm
Anc6mo3a KMLeYHMKa
Severity of intestinal
dysbiosis

[nana3oHbl KpuTepmues AMc6MO3a KULLEYHUKA
Ranges of criteria for intestinal dysbiosis

1-a cTteneHb (MMHUMaNbHas)
1st degree (minimum)

Budupobaktepum ot 107 go 108 KOE/r, naktobaktepumn ot 10° o 10° KOE/r, TMNUYHbIE SWEpUXUK
ot 10° go 10® KOE/r unu nosblweHne ao 10° — 10'° KOE/r

Bifidobacteria from 107 to 108 CFU/g, lactobacilli from 10° to 10° CFU/g, typical Escherichia from 10°
to 10° CFU/g or an increase to 10° — 1010 CFU/g

2-5 cTeneHb (yMepeHHast)
2nd degree (moderate)

Budrpobakrepun < 107 KOE/r, naktobaktepun < 10° KOE/r, reMonuTMyeckme swepuxum unvn apyrue
YCNOBHO-NaToreHHble MMKpPOOpraHuaMbl oT 10° o 107 KOE/r unu accounaumm yCnoBHO-MaToreHHou

Mukpodsiopsl ot 10% fo

Bifidobacteria < 107 CFU/g, lactobacilli < 10° CFU/g, hemolytic Escherichia coli or other opportunistic
microorganisms from 10° to 107 CFU/g or associations of opportunistic microflora from 10* to 10° CFU/g

10° KOE/r

3-4 cTeneHb (BblpaXXeHHas)
3rd degree (pronounced)

Budmpobaktepun < 107 KOE/r, naktobaktepun < 10° KOE/r, accounaumu yCnoBHO-NATOreHHbIX
MWKpOOpraHuamoB = 10° — 107 KOE/r

Bifidobacteria < 107 CFU/g, lactobacilli < 10° CFU/g, associations of opportunistic microorganisms
> 10° - 107 CFU/g

4-9 cTeneHb (TsHxenas)
4th degree (severe)

Budrnobaktepun < 10° KOE/r, naktobakTtepun < 10° KOE/r, kuweyHast nanoyka (E.coli) ot < 10°
0 > 108 (Npu 3TOM YacTo BCTPEYaOTCSt U3MEHEHHbIE (hOPMbl - JTAKTO30HEraTUBHbIE, FrEMOSIUTUYECKME
N CO CHWDKEHHOW (hepMEHTATUBHOM aKTUBHOCTbIO), YBENIMUYEHNE YCIIOBHO-MATOrEHHbIE
MUKPOOPraHW3MoB (06nuraTHbIX, haKyIbTaTUBHBIX Y HEXapPaKTEPHbIX A4S 340POBOr0 YenoBeka

BMAOB OTAENbHO M B accoumaumsx) = 107
Bifidobacteria < 10° CFU/g, lactobacilli < 10° CFU/g, Escherichia coli (E. coli) from < 10° to > 108

(altered forms are often found - lactose-negative, hemolytic and with reduced enzymatic activity), an
increase in opportunistic microorganisms (obligate, facultative and species atypical for healthy humans,
separately and in associations) > 107

CreneHb anc6buosa A6contotHoe uncno (n) MpoueHT (%)
Degree of dysbiosis Absolute number (n) Percent (%)
1-a (MVIH%/II*TIaanaﬂ) 5 143
1st (minimum)
2-9 (yMepeHHast)
12 34.3
2nd (moderate)
3-5 (BblpaxkeHHas) 14 40.0
3rd (pronounced)
4-9 (TsHkenas) 4 11.4
4th (severe)
Bcero / Total 35 100,0




ocyliecTBIsI Ha cpefsl Ilmockupesa,
CeJIeHUTOBOro OyiboHa, arapa Illemie-
pa, MRS arapa, BUCMyT-CyJIb()UTOBOIO 1
KpOBSIHOTO arapos, cpex Juno, Cabypo u
JKCA, a raxxe crenuuuHON Cpeabl AT
6udumobaxrepuir. Ha mroTHeIX mnura-
TeJIbHBIX CpejiaX IPOBOIIN IIOJCUET BbI-
POCIINX KOJIOHVII U BbIBe{eHIEe CTEIIeHIL.
Co cpepe! quist BeIfeneHus 6udugodakre-
pUIT mesany MasKU U BU3YaTM3MPOBAIINL
UX Ui OOHApY>KeHUs uepe3 MUKPOCKOIL.
VnentTnduKkamo BBHIPOCUINX KOJOHMIL
pean30BBIBATY METOHOM MacCIIeKTpo-
MeTpuy Ha ammapare BactoScreen (HII®
«JIurex», Poccus).

CraTucTiuecKuil aHaau3 IIPOBOAVIICT
B cpene R (Bepcus 4.3.2), MCIIOIB30BANNCH
naketbl stats (6asoBble CTATUCTUUECKIIE
GyHKLIM, KOppeNsLnN, perpeccus), car
(tect Ha MysnbTHKOMIMHeapHOCTH VIF),
Imtest (rect Bpeyma-Ilarana), pROC (mo-
crpoenne u anann3 ROC-kpussix), dplyr
u tidyr qs o6paboTku naHHBIX, ggplot2 —
Ui BUsyanusanun [22-24].

YpoBeHBb CTaTUCTUUECKON 3HAUMMOCTI
(p-value) mus Bcex TECTOB IIPMHMIMAIIN
< 0.05. Bce aHanmMspl IPOBOAMINCH ABY-
cTopoHHMMH. McxogHO — mMMeromuiics
nucOmo3 (oIpefensieMblil Kak CpemHee
3HAYEHIE) pacCMaTpUBAJICS B KauecTBe
OCHOBHOII ~ITOPSAJKOBOIl IlepeMeHHOIL.
KosnmuecTBeHHBIE MUKPOOMOJIOTMUECKHE
mokasarenu (KOE/r) 6puin sorapudmu-
poBawsl 110 ocHoBaHuro 10 (log10) must go-
CTVDKEHVSI HOPMAJIBHOTO pacIipe/IesIeHIs
U CHIDKEHMS BIMSHUS SKCTPEMAaJbHBIX
3HaueHmil. KauecTBeHHBIe IlepeMeHHBIe
(ocimoxHeHNUsI) OBLIM IIPEICTAaBIEHBI B

Bue abCONIOTHBIX YaCTOT (N) 1 IIPOIeH-
TOB (%). HopMasIpHOCTD pacIpe/iesieHIs
HeIIPEepBIBHBIX IIePeMEHHBIX OIeHVBAJIN
rpaduueckn u ¢ momouipio recra Hlamm-
po — Yuuka. [laHHbIe B TEKCTe U TabiImiax
npencraBiaeHbl kKak M = SD. [l oneHKn
CIUTBI ¥ HAIIpaBJICHNUS CBA3Y MEXIy CTe-
MeHbI0 [ucOMo3a (IOpsaKoBas IepeMeH-
Hasi) U KOJIMUECTBEHHBIMI II0Ka3aTe M
(mIMTENBHOCTD CTOMBI, YPOBHU MIUKPO-
OpraHM3MOB) MCIIOJIB30BAJICI HellapaMe-
TpUYeCKuil KoabpuumeHT paHr0BOIL KOp-
pensaiuu Crmpmena (p). s cpaBHeHUS
cTereHM AMcOMO3a MEXAy TPYIIIaMI
MaLMEeHTOB C HAJIWYMEM JUIM OTCYTCTBU-
€M II0CJIEOIEPAIVIOHHBIX OCJIOKHEHMIT
NPUMEHSIICS HellapaMeTPUYecKUil Kpu-
repmit ManHa — YurHu (s GMHAPHBIX
ocnoxkuenuit) v Kpackena — Yoiuca.
Upentudukanmo He3aBUCUMBIX (aKTo-
POB, aCCOLMMPOBAHHBIX C MCXOLHON CTe-
neHb0 qucbuo3a (paccMarpmBazach Kak
HeIlpepbIBHASI 3aBUCUMas IlepeMeHHast),
OCYLI[ECTBIISIM C IIOMOIIBIO ITOCTPOEHNST
MOJENN MHOKECTBEHHOJ JIMHEHON pe-
rpeccun (Ordinary Least Squares, OLS).
OrmeHka KayecTBa MOMENN BKJIIOUAJa
aHanu3 Ko3¢pduimeHTa eTepMITHALIN
(R*) m mpoBepKy MOIYIUEHMII MOMENN
(recr Bpeymia-Ilarana, HOpPMaJbHOCTb
ocraTkoB — Tect Hlammpo — Ywuika). Jns
OLIEHKM CMJIBI aCCOLMAIII MEX/y TsIKe-
JIBIM Jucbuo3om (3—4 crernens, OMHapHAST
3aBUCHMas TlepeMeHHas) U IIOTeHIMAIIb-
HBIMIJ IIPeNUKTOpaMy (KaueCTBEHHBI-
MU ¥ AMXOTOMU3VPOBAHHBIMI KOJINUE-
CTBEHHBIMI) IIPUMEHsUIach OmHapHas
JIorucTIyecKasi perpeccusi. Pe3ynbraThl

Mpe/CTaBIeHbl B BIie OTHOIIEHVS IIIaH-
coB (OIII) ¢ 95% mOBepUTEIHHBIM UHTEP-
BasioMm ([U). [ucKkprMUHAIMOHHAS CIIO-
COGHOCTh MOV OLIEHMBANIACh C IIOMO-
mpio rwromany mox ROC-xpusoir (AUC)
[22-24].

HccnenoBaHue BBIIIOJHEHO B COOTBET-
CTBUM C STUYECKIMI IPUHIUIIAMY XeJlb-
CMHKCKOM Jexyapauny Bcemmpnol Me-
IUIMHCKOM accoumanumu (pen. 2013 r.) u
[TpaBunamm HapyIexalell KIMHIUIECKO
NpaKTUKY, YTBep)KAeHHBIMU IIpukaszom
Munsnpasa Poccri ot 01.04.2016 Ne 200H.
IIpoBeeHme paGoThl OJOOPEHO JIOKAIIb-
HBIM 3TU4eckM KomureroM PI'GBOY BO
«BoeHHO-MeqUIIMHCKAs aKaJeMus MMe-
uu C.M. Kuposa» Muno6oponsr Poccrn
(mporokosr Ne 305 or 22.07.2025 1.). Bee
ManyMeHThl MPUHUMAIY yUacTIie B MCCIIe-
JIOBaHMI JOOPOBOJIBHO, IOAIICAB (popMy
MH(POPMMPOBAHHOTO COTJIACKS KO Havaja
JIIOOBIX IIPOLEAYP.

PE3YJIbTATDBI

JaHmHble, IpencTaBIeHHbIe B TabimIe
2, CBUETEIBCTBYIOT O TOM, UTO MCXOJ-
HO MMEIOIINIICS AMCOMO03 Y IAIIeHTOB
3HAUMMO ACCOLMIPOBAH C COAEepKAHIEM
YCIIOBHO-IIATOT€HHBIX ~ 9HTEPOOAKTepIit
(p = 0,014) u 6upumoGaxrepuii (p = 0,007).
9T0 3HAUMMO IOATBEP)KAAT M MHOTOIA-
paMeTpMYeCKuil perpecCOHHBIN aHAJIN3
(Tabi. 3), KOTOpBII MAeHTUPUIVIPOBAI
3HAUMMYIO CBSI3b O1cOMO3a C Iapacro-
Muyeckumu rpsbxkamu (p = 0,035), a Tak-
’Ke OTCYTCTBME €r0 COOTHECEHHOCTH C
IUINTeBHOCTBIO CYILEeCTBOBAHMS CTOMBL
JlokasaTeIbHOCTh IIOATBEpP)KAANACh I

Tabnuua 2

CooTHoLLEeHWE AMCHMNO03a C NEPEMEHHbBIMU Y MALMEHTOB C (DYHKLMOHMPYHOLLEN KOIOCTOMOV MOC/e NenbBMoabaoMUHANBHBIX PaHEHWI
nepesn peKOHCTPYKTYBHO-BOCCTAHOBUTENBHOWN onepauuei

Table 2

Relationship between dysbiosis and variables in patients with a functioning colostomy, after pelvic abdominal injuries, and before

reconstructive surgery

NMepemMeHHble KoaddpuumeHT koppensiuum (p) p-value
Variables Correlation coefficient (p)
[NVTEeNbHOCTb CyLECTBOBaHWS CTOMbI (MecsiLbl) 015 0.391
Duration of stoma existence (months) ’ '
3HTepOKOKK-VI (log10 KOE/r) 0.32 0.062
Enterococci (log10 CFU/q)
YCHOBHO-I'IaTOFIEI-!HbIe 3HTep06a|.<Tepvw| (log10 KOE/r) 0.41 0.014*
Opportunistic enterobacteria (log10 CFU/g)
Cradunokokk annaepmanbHbii (logl0 KOE/r) 0.18 0.301
Staphylococcus epidermidis (log10 CFU/g) ) '
ﬂaKToﬁamgpmm (log10 KOE/r) ~0.29 0.092
Lactobacilli (log10 CFU/g)
EMCPMAOGaKTePMM (log10 KOE/r) ~0.45 0.007%
Bifidobacteria (log10 CFU/g)

@ﬂET
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T€M, UTO BBIIIOJIHEHHBIE MOJENN I€MOH-
CTPUPOBAIU XOPOIIYIO OOBICHUTEIbHYIO
crioco6HOCTh (R? = 0,387), uTO O0OBSACHSET
38,7% pucmepcuy CreleHN Aucbmosa).
ITomumo 3TOro, y manmeHTOB ObLIa 00-
Hapy)XeHa (aKkTuuecKas CBSI3b HUCOUO-
32 ¢ MMEIOLMMICS IapacTOMUYECKIMIU
(p = 0,035) u BEeHTPAJIBHBIMU TPbDKaMI
(p = 0,042) (tabur. 4).

Pe3ynbraThl JIOTMCTUYECKOV perpec-
CUIL OTHOCUTENBHO BBIIBIEHHBIX CTATHU-
CTUUECKN 3HAUMMBIX IPEIUKTOPOB CBU-
JeTeIbCTBYIOT O TOM, UTO y HMAI[IEHTOB C
mucomo3oM 3—4-11 CTEIeHN TIXKECTH, 110
CpaBHEHHUIO C OOJIBHBIMIU, MMEIOL[UMI
nucbmos 1-2-if CTeleHNU, BepOSTHOCTH
BO3HIKHOBEHNS ITAPACTOMUYECKIX TPBIK
Beire B 3,87 pasa. Ilpm arom comepska-
HIe B MUKPOOMOTE YCIOBHO-TIATOTEHHBIX
suTepobakrepuit > 10* KOE/r u 6udunro-
6akrepuit < 10’7 KOE/r accounmposaHo ¢
yBeJMUeHeM PIUCKa BbIPaXKEHHOTO HIIC-
6mo3a B 4,32 u 5,14 pasa COOTBETCTBEH-
HO (tabu. 5). I OLeHKM AMCKPUMIHA-
LMOHHOM CIIOCOOHOCTM CTATMCTIYECKN

3HAYMMBIX IIPENUKTOPOB BBIPA)KEHHOIO
nuc6mosa (3—4-11 creneHy) ObUI IIPOBEEH
ROC-anamms. [ling KaXmoro mpegukropa
paccunraHa mromans 1ox ROC-kpusoit
(AUC) ¢ 95% 111, onpeesieHbI ONTAMAb-
Hble IIOPOTOBble 3HAYEHMsS II0 MHIEKCY
IOpena, a TakKe pacCUMTAHBI UYBCTBU-
TEJIBHOCTD U CrelnpUIHOCTD (TallL. 5).
Hau6osbpiireit IIpOrHOCTUYECKOI TOU-
HOCTBIO O0JIafial II0KasaTesb COMepiKa-
Hus 6upngobakrepuit < 10’ KOE/r, AUC
koToporo cocrasmia 0,824 (95 % OU:
0,689-0,958). Ito0 03HauaeT, uTO B 82,4%
cllyyaeB JlaHHAs MOJENb IIPABUJIBHO
KIaccuUIIPyeT IMaleHTOB C BBIPaXKEH-
HBIM qucOmo3oM u 6e3 Hero. OnTmMansb-
HBIII 1Oporosblil ypoBeHb < 107 KOE/r
[IPOXEMOHCTPUPOBAJ BBICOKYIO UYBCTBU-
TeJbHOCTh (83,3%) u crnennduuHOCTh
(76,5%), 4TO IOATBEpP)KJAET €ro poJib B
KauecTBe Hambosee UHGPOPMATIBHOIO
MIKPOOYOJIOTMUECKOTO MapKepa TsDKe-
cru pucbmosa. Ilokasarens comepsKaHus
YCIIOBHO-IIATOTEHHBIX ~ 9HTEPOOAKTEPUIT

> 10" KOE/r Taxxe IOKasaJ XOpPOLIYIO

IUCKPUMIHAIIMOHHYIO CITOCOGHOCTB:
AUC = 0,791 (95 % O1: 0,642-0,940). Yys-
CTBUTEIBHOCTD M CIENM(PUIHOCT COCTa-
Bun 72,2% u 70,6% COOTBETCTBEHHO, UTO
CBUJETEJECTBYET O €ro KIMHIYECKO
3HAYMMOCTH B KauecTBE CaMOCTOSTEJIb-
HOTO IIPEJUKTOPA, XOTA OH U HECKOJIBKO
yCTyIIaeT 0 TOYHOCTU MOMeNu ¢ Oudu-
N00aKTepUsIMIL.

HamMeHpI11yI0, HO CTaTMCTIUECKI IIPU-
eMJIeMyI0 IIPOTHOCTMUECKYI0 IEeHHOCTH
IIPOJIEMOHCTPUPOBAT KIMHIUYECKIIT (ak-
TOp «HaJMYMe I1apacTOMUYECKON TIpbI-
xu»: AUC = 0,706 (95% [OU: 0,535-0,878).
YyBCTBUTETBHOCTD JAHHOTO IIOKA3aTesd
cocraBmina 61,1% mpu creruduIHOCTI
76,5%, 4TO yKa3bIBaeT Ha €ro OrpaHNYeH-
HYI0, HO JOIIOJIHUTEIBHYIO POJb B CTpa-
TUGUKAIMY PUCKA TSHKEJIOro AMcOMo3a,
0c00EHHO B COYETAaHMI C MUKPOOMOIIOT -
YeCKUMU JaHHBIMIU.

IIpn nomaprom cpaBHeHun ROC-xpu-
BBIX C ucIonb3oBaHueM Ttecta [elJlonra
(DeLong’s test) crarmcruueckyu 3HAUU-
MbIxX pasnnunmit Mexngy AUC mopmeneir

Tabnuua 3

[laHHble MHOrornapamMeTpUM4YecKoro perpeccMoHHOr0 aHanmsa o B3auMOCBSI3M UCCIIeAYEMbIX HE3aBUCHMbIX MEPEMEHHDBIX C 3aBUCUMOMN
nepemMeHHol (MCXoAHas CTeneHb AMcbro3a) y NaumeHToB ¢ PYHKLMOHMPYIOLLEN KONIOCTOMON Noc/e NesibBMoabaoMUHabHbIX PaHEHWI
nepes PeKOHCTPYKTUBHO-BOCCTAHOBUTENBHOW onepauvei

Table 3

Data from multivariable regression analysis on the relationship between the studied independent variables and the dependent variable
(initial degree of dysbiosis) in patients with a functioning colostomy, after pelvic abdominal injuries, before reconstructive surgery

UccnepyeMbie He3aBUCUMbIE NEPEMEHHbIE KoadduumenT B | CrangapTHas owmbka p-value 95% AU
Independent variables studied Coefficient B Standard error 95% CI
YCJ'IOBHO-I'IaTOF-EHHbIe 3HTepo§aKTepvu4 (log10) 0.38 0.15 0.014* (0.08; 0.68)
Opportunistic Enterobacteriaceae (log10)
Budnpobaktepun (log10)
-0.42 0.14 0.007* -0.70; -0.14
Bifidobacteria (log10) ( ' )
Hanuuve napactommueckom rpr)KlfI 0.51 0.23 0.035* (0.05; 0.97)
The presence of a parastomal hernia
ﬂnMTeanqab Cyu.leCTBOB'aHVISI CTOMbI (MecsiLbl) 0.02 0.02 0.391 (<0.02; 0.06)
Duration of stoma existence (months)
Tabnuua 4

COOTHECEHHOCTb UCXOAHOM CTeneHn AMcb1o3a C OCTIOKHEHUSIMU Y 60MbHBIX C YHKLIMOPUPYIOLLEN KOMIOCTOMOM nocrie

nenbB1oabAoMMHaNbHBIX PaHEHUI Nepes PEKOHCTPYKTUBHO-BOCCTAHOBUTENBHOM Onepauven

Table 4

Correlation of the initial degree of dysbiosis with complications in patients with a functioning colostomy, after pelvic abdominal injuries,

before reconstructive surgery

OcCnoXHeHus BonbHbie (n, %) CreneHb Aucbuo3a NaLyueHToB p-value
Complications Patients (n, %) Degree of dysbiosis in patients
Mapacrommnyeckas rpeka / Parastomal hernia 7 (20.0) 3.14 £ 0.69 0.035%*
I'IomeonepauMOHﬂaﬂ BeHTpaana.ﬂ rpbbxa 5 (14.3) 3.20 + 0.84 0.042%

Postoperative ventral hernia
Ceuwy / Fistula 4(11.4) 3.25 £ 0.96 0.087
MospexzaeHvs Hepeos / Nerve damage 9 (25.7) 2.89 £ 1.05 0.318




Tabnuua 5

[laHHble TOrUCTUYECKOW PErpeccum BbiSIBIEHHBIX JOCTOBEPHBIX MPEAUKTOPOB Y MaLMEHTOB C ANC6MO30M 3—4 CTENeHU OTHOCUTESNTbHO
60/bHbIX C ANCO6M030M 1-2 cTeneHn ¢ YHKLIMOHMPYIOLWEN KOIOCTOMOW NOC/e NenbBMoabaoM1HanbHbIX PaHEHWI nepes
PEKOHCTPYKTUBHO-BOCCTAHOBUTE/bHOM OMepaLmelt U nokasaTeny NporHocTuyeckol atdeKTMBHOCTM NPeaykTOPOB BblpaXKEHHOrO
Ancbunosa (3—4 crenenm) y AaHHbIX 60bHbIX

Table 5

Data from logistic regression of identified reliable predictors in patients with grade 3—4 dysbiosis relative to patients with grade 1-2
dysbiosis with a functioning colostomy, after pelvic abdominal injury, before reconstructive surgery, and indicators of the prognostic
effectiveness of predictors of severe dysbiosis (grades 3—4) in these patients

Jlorncrnyeckas perpeccusi BbisiBJIEHHbIX JOCTOBEPHbIX MPEAVUKTOPOB Y NaLMEHTOB € AMc6uo3oM 3—4 creneHun
OTHOCUTE/IbHO 60/1bHbIX C AUC6MO30M 1—2 cTeneHun
Logistic regression of identified reliable predictors in patients with grade 3—4 dysbiosis relative to patients with grade

Presence of parastomal hernia

1-2 dysbiosis
MpeavikTopsl Predictors Ol / OR p-value 95% AN / 95% CI
YCNnoBHO-NATOreHHblE
3HTepobakTepumn > 104 KOE/r 4,32 0,008* (1,46; 12,78)
Opportunistic enterobacteria
> 104 CFU/g
Budpunaobakrepun < 107 KOE/r
5,14 0,003* 1,78; 14,85
Bifidobacteria < 107 CFU/g ! ! (1,78; 14,85)
Hanunume napactoMmueckom rpbiku 3,87 0,028* (1,16; 12,01)

MporHocruyeckas 3¢ PeKkTUBHOCTb NPEAUKTOPOB BblpaXKeHHOro Aucbuosa (3—4 creneHn)
Prognostic effectiveness of predictors of severe dysbiosis (grades 3—4)
95% A Mopor (no p-value
MpeankTopsbl ana AUC tOneHy) YyBCTBUTENBHOCTD, | CneumduryHOCTb, | (noruTcTuyeckas
Predictors AUC | 95% CI for | Threshold % % perpeccus)
AUC (according to Sensitivity, % Specificity, % p-value (logistic
Youden) regression)
YcnoBHO-NaToreHHble
3HTepobakTepun > 104 KOE/r 0.791 0.642— > 104 KOE/r 72.2 70.6 0.008
Opportunistic enterobacteria 0.940 > 104 CFU/g
> 104 CFU/g
Budraobaktepun < 107 KOE/r 0.824 0.689— < 107 KOE/r 83.3 76.5 0.003
Bifidobacteria < 107 CFU/g 0.958 < 104 CFU/g
Hanuuvie napacTtoMMyecKkol rpbixu 0.535- Hanuune
Presence of parastomal hernia 0.706 0.878 presence 61.1 76.5 0.028
He BbIABJIEHO (p > 0,05 I BceX IMapHBIX OBCYJXIEHUE TEJIbHBIX IIPOIIECCOB B ITapaKOJIOCTOMI-

CpaBHEHIII), UTO, BEPOSITHO, 00YCIIOBIEHO
HeGobIINM 00beMOM BbIOOpKH. Tem He
MeHee TeHAEHIUA K 6ojiee BBICOKOI yIC-
KPMMIHALVOHHON CIOCOOHOCTY MMKPO-
OMoJIOrmuecKnx IoKasareyei (0Co0eHHO
6udumobakTepuii) o CpaBHEHNIO C KIIN-
HIYecKuM (DaKTOPOM IIO3BOJIAET DEeKO-
MEHIOBaTh X B KAUeCTBe IIPHMOPUTETHBIX
CKPMHIHTOBBIX MapKepoB IJId IIpeoIie-
PaLIMOHHO OLIEHKN PYICKa BBIPAKEHHOT'O
nucbmosa.

ITony4yeHHBIE pe3yJIbTaThl OOOCHOBBI-
BAIOT 11eJIeCO00PA3HOCTb BKJIIOUEHNS PY-
TUHHOTO MHUKpPOOMOJIOIMUECKOTO CKpPU-
HIHTA B aJITOPUTM IIpeIOIIePAIIOHHOI
ITOJrOTOBKM IIALIMEHTOB C (YHKIMO-
HIUPYIOIIEN KOJOCTOMON IIepe]l peKOH-
CTPYKTMBHO-BOCCTAaHOBUTEIBHBIMI OIle-
panmamn.

Hecmotps Ha TO, uTO qUc6103 HE ABIIA-
€TCs IIPSAMOI IPUUMHON BO3HUKHOBEHNS
TapacTOMUYECKMX ¥ BEHTPAIbHBIX TPBIK
y OGOJBHBIX C (PYHKUMOHUPYIOLIE KO-
JIOCTOMOII, Tocie eé (GOpMUpPOBAHUSA OH
MOKeT OBITH aCCOLMMPOBAH C HUMIU OIIO-
cpeftoBaHHO. K MexaHM3MaM Takoii CBA3M
OTHOCSATCS YacThIe 3alI0pBI M METEOPU3M,
CIIOCOOCTBYIOIINE ITOBBIIICHUIO BHYTPH-
GPIOIIHOTO JaBJIEHN, a TAaKKe Pa3BUTHE
JIUBEPCUOHHOTO KoluTa. Benmencrsue mo-
CIIe[THETO B IIPOCBETE I Ha CTEHKAX KUIII-
KI yBeIMUYNBAETCA UMCIEHHOCTDH yCJIOB-
HO-TIATOTeHHBIX OaKTepumif, IOBpeXma-
IOIMX CIM3MCTYI0 OOOJOUKY M IIPOBO-
LIUPYIOIINX BOCTAIUTEIbHBIE ITPOIECCHI
[25-29]. Boxee Toro, Bey11eit MIpUUMHOIL
(bopMIPOBAHIS ITAPACTOMUUECKIX TPBDK
CUMTAETCd COYeTaHUe THOWHO-BOCIIAJIN-

36

YeCKOI OBIACTU U UCXOMHBIX (PaKTOPOB
pucka [30, 31] Ha dpone qucouosa [32, 33].
[uc6uorTnueckue HApyLIEHUs WHIYLU-
pyooT mMMmyHocynpeccuio [34] u mocie-
nymoollee Hecrenn@uuecKoe BOCIATEHUE
OTKJIIOUEHHOTO OT/eNIa TOJICTOM KUIIKH,
YTO MPUBOAUT K UBMEHEHUI0 €€ CTPYK-
TYpbl, CHIUGKEHUIO COKPATUMOCTM U Ha-
pyluennio BcackiBanus [35]. Kpome Toro,
VHIYLUPOBAHHOE MUCOMO30M JIOKAIBHOE
BOCIIAJIEHNE B KullleuHmke [36, 37] BbI-
3bIBAET HEKeNaTeNlbHble (QyHKIMOHAIb-
HO-CTPYKTypHBIe mepectporiku. Ha done
CUCTEMHOTO BOCIAIUTEIHHOTO OTBETA
[38] aT0 mOBBIIIAET PUCK BO3HIMKHOBEHMSI
MapacTOMUUECKUX U BEHTPAIBHBIX TPBIK
y MalueHTOB ¢ QYHKUMOHUPYIOLIEN KO-
JIOCTOMOII. B 107163y TaHHOTO IIPEeAIIoIIo-
JKEHIST CBUJIETENLCTBYET I TOT AKT, UTO
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y GOJIBHBIX € AUCOM030M 3—4-i1 CTeleH,
[epeHECIINX  I1eIbBN0abIOMIHAIBHEIE
paHeHus, Iepey PEKOHCTPYKTUBHO-BOC-
CTAHOBUTEJILHBIMY OIlEpalVsIMU I1apac-
TOMUUECKIE€ TPBDKM BBIABISINCH 3Ha-
uyMO dYallle, YeM Ipu AucOmose 1-2-i1
creneHn. JlaHHOEe OOCTOSTENBCTBO [VIK-
TyeT HeoOXOMMMOCTh BHEAPEHMS JOIIOJI-
HITEJIBHBIX JIeueOHO-IMAarHOCTUUECKIX
MEPONPUATUIL y 3TOM KaTEerOpUI IIaLyi-
enros [1, 4-9].
Hamnmume  ¢QyHKIMOHMpYIOIIE KO-
JIOCTOMBI Y IALMEHTOB 3HAUMMO BIIMSIO
Ha COCTaB MUKpPOOMOTHI KUILIEUHNKA, W3-
MeHsI ee TaKCOHOMMUECKOoe U (YHKIU-
OHaJbHOE pasHooOpasme [11, 32, 36]. B
YACTHOCTY, YBEJMUMBAIACH KOHLEHTpa-
LS YCIIOBHO-ITATOTEHHBIX SHTEPOOAKTE-
puit, B epByIo ouepens 3a cueT Klebsiella
Spp., M CHIDKAJIOCh COofepKaHme 6udumo-
Gaxrepmit [37]. BospacraHue KOHIEHTpa-
unnu Klebsiella spp. B Muxpo61oTe KuIey-
HJKa IalUEeHTOB ¢ (QyHKIMOHMPYIOLIe
KOJIOCTOMOJI He TOJIBKO CITI0COGCTBOBAIIO
pasButuio aucbuosa M-IV cremenu, Ha-
NIPSIMYI0 aCCOLMMPYSCh C HUM, HO ¥ B pa-
3Bl ITOBBIILIAJIO PYICK €r0 yTsKeneHus [37].
K Tomy sxe npu gucbuose 3—4-it crereHu,
10 CPAaBHEHMUIO € ucOuo3om 1-2-i1 crere-
HI, KOHLIEHTPALS YCIOBHO-IIATOT€HHBIX
9HTepo6aKTepMit B MUKPOGIIOMe GOTIBHBIX
¢ (QYHKUMOHMPYIOIIEH KOJIOCTOMOI, IIe-
peHECIINX IeIbBMOabIOMIHANBHEIE DPa-
HeHUs, Tepel PEKOHCTPYKTMBHO-BOCCTa-
HOBUTEJIBHOI OIlepanyeli Obuia OCTO-
BEpHO BbIIIe. ITO 00YCIOBIMBAJIO UX allb-
TepUpYIOLlee BIMsHIE KaK Ha KUIIIEUHNK,
TaK ¥ Ha MAaKpOOPraHM3M B LIEJI0OM [11, 32,
36]. Bosee TOro, BhIpa)KeHHBIN IePUIUT
o6uraTHo MUKpOQIIOpHI (B IEPBYIO Oue-
penb 6udumo- u TaKTOOAKTEPUIL) Y ITOM
KaTeropuy IalMeHTOB CIIOCOOCTBOBAJ He
TOJIBKO CHIDKEHNIO KOJOHWU3ALVMOHHOIM
PE3UCTEHTHOCTI CIMBMUCTOM  OBOJIOUKM
KMIIEYHNKa, HO U 3allyCKy MEXaHU3MOB
($bopMMpoBaHUs TIeTepOTeHHBIX OMOILTE-
HoK y Klebsiella spp., uto comeiicTBoBaIO
NIpMOOPETEHMIO TaHHBIM MUKPOOPTaHM3-
MOM IIATOTE€HHBIX CBOMCTB [37].
O6HapyskeHHas oOpaTHas accOLMaLNs
OudumobaKTepnii CO CTENEHBIO TSHKECTH
mucOMo3a CBUETENBCTBYET O TOM, UTO
10 M€epe HApACTAHMUS €0 BBIPAKEHHOCTU
MIPOVMICXOOUT IIPOTPECCUBHOE CHIDKEHUE
COflep)KaHMsI MAaHHBIX MUKPOOPTAHU3-
MOB, ABJISIONIUXCS KJIIOUEBBIMU Map-
KepaMu  (QUBMOIOTUUECKOTO COCTOSHUS
MMKpoOmoma KuureyHuka [36, 37]. Sror
daxr

BKJIKUECHUA B

YKa3bIBa€T Ha HeOGXOI{I/IMOCTB

COCTaB IIPMMEHAEMBIX

[pernapaTroB Ui KOppeKuum gucbruosa

CTPYKTYpPHBIX M KJIETOYHBIX KOMIIOHEH-
TOB, a TaKKe BHYTPUKJIETOUHOTO COMep-
sKumoro Oudupmobaxrepuit [40]. Kpome
TOrO, y MALMEHTOB C AMcOmosoM 3—4-it
CTeIIeHI, 110 CPAaBHEHMIO C JIMLAMI C JIIC-
61030M 1-2-i1 CcremeHy, KOHIIEHTPALVsI
6ndunobaKkTepuii nepes peKOHCTPYKTUB-
HO-BOCCTAHOBUTEJIBHOII OIleparueis 6b11a
CTATMCTIYECKN 3HAYMMO HIDKe. ITO yKa-
3bIBaeT Ha OoJiee ITy0OKOe IIOBpEKIe-
HIUe KHUIIEYHOro 0apbepa M CHCTeMHBbIE
HapylIeHNUs B MakpoopraHmusme [41-43],
0COGEHHO IIPU HATMUUHU COIIY TCTBYIOLIET
natosoruyu [44]. C yueToM KpUTUYIECKOTO
nedunura OudumobakTepuii B KUIIEY-
HOM MMKPOGMOMe TaHHOI KaTeropuu Ia-
LIMEHTOB ITIATOIeHETHYECKN OIPABRAHO I
HeOOXOIMMO IIPOBeNEHNe TePAlnyu IIpe-
rapaTaMu, COAEPIKAIIMMI STU MUKPOOP-
rauusMmel (8, 11, 13-15, 17-20, 33-35]. Bu-
¢upobakTepny CIIOCOOGHBI MHINOMPOBATh
TpaHCHOPMAIMIO  yCIOBHO-IIATOT€HHOIT
Gopsl B IIaTOreHHYIO, CTUMYJIMPOBAThH
BOCCTAHOBJIEHIE ayTO(IIOPEI, IPeXOTBpa-
LaTh aJbTEPaIVIO CIM3UCTON 0OO0TOUKI
KMIIEUHNKA, a TAKXKe aKTUBUPOBATH UM-
MyHHBII orBeT [11-20, 38, 39, 41-43].
JlaHHBII TOJXO IPUMEHVIM U B OTHOIIIE-
HUU JIAKTOOAKTEPUIL, KOTOpble 00JIafatoT
He TOJIBKO MIMMYHOMOYJIMPYIOILNM, aH-
THAJUIEPIMYECKUM, TTPOTVBOMMKDPOOHBIM
VI IPOTMBOBOCIIATINTENBHBIM a3 deKTamu,
HO U CIOCOOGCTBYIOT BOCCTAHOBJIICHMIO I
bu3MOIOrMUecKoil PeKOHCTPYKIMM WH-
IUreHHOM MuKpoduopsr [17-19, 30, 36,
45-51].

Cy1ecTBeHHO, uTO 61puUI0- 1 JaKTO-
GakTepyuy He TOJBKO B3aMIMOCBS3aHBI B
MHUKpOOMOME, HO M ITOSUTVMBHO BIMSAIOT
OpYT Ha Jpyra, obeclieynBas CHepreTH-
ueckuil apdekT, KOTOPHII 3HAUUTETHHO
ycunuBaer ux jeuebHoe meiictsue [32, 39,
52, 53]. BbIABIEHHBII COUETAHHBIN Ie-
¢uunT 31O OGIUTraTHON MIKPOQIOPHI
[8, 10, 11-18, 30-36, 39, 41-43, 45] cBu-
JeTeJIbCTBYeT O TOM, UTO B COCTaBe IIPU-
MeHSIEMBIX MeTabMOTMKOB 00S3aTeIbHO
TOJDKHBI IIPUCYTCTBOBATh CTPYKTYPHBIE
KOMIIOHEHTBI M MeTabOJIUThI JaHHBIX
MIUKPOOPraHmu3MoB. CTOUT OTMETHTB, UTO
MeTabMOTHKM 0671aJaloT PIAOM IIpenMy-
IIIeCTB Ilepe] TPaAUIMOHHBIMM IIPOOUO-
tukamu [40] u 1mo3BousoT 3ddeKTUBHO
CHIDKATh BBIPDAKEHHOCTb  CHCTEMHOTO
BOCIIAJIEHMS ¥ OKVICIIMTEJIBHOTO CTpecca
[33, 34, 54].

IIpyHMMad BO BHUMAHME W3JIOKEH-
HOe, y TAIleHTOB ¢ PyHKUMOHUPYIOIIel
KOJIOCTOMOIf, IepeHECINNX IIeIbBIoal-
JOMMHAJIbHBIE PaHEHMd, Iepe]] BBIIIOJI-
HEHJEM pPEeKOHCTPYKTMBHO-BOCCTAHOBH-
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TEJLHOI OIlepanuy IaTOTeHEeTNYeCKI
OIIPaBAaHO MOAYJIMPOBaHNE MUKpPOOUO-
THI JJI CHVGKEHUS UYaCTOTBI IIOCJIEOTIe-
pALIOHHBIX OcCHOXKHeHuMit [11, 19, 32].
C 9T0I1 LeNbi0 1eNeco00pasHo MCIIONb-
30BaTh CTPATETMIO IIpeJOIePaLIOHHOI
MeTabMOTIUECKOI IIOATOTOBKM C IIpUMe-
HEeHIeM MHOTOKOMIIOHEHTHOTO MeTabuo-
TuKa ¢ B-riaroxanamu [1, 40, 55-60]. ITox
[peoIepaliOHHOM  MeTabMOTIIeCKOII
[TOJITOTOBKOIl TIOHMMAETCS BPEMEHHOIT
uHTepBal (32 21 [eHb O BBINOJHEHUS
PEKOHCTPYKTUBHO-BOCCTAHOBUTEIBHOTL
omepanuu), B TeueHUe KOTOPOTO IIpo-
BOIUTCS HAIpaBJeHHOe JieueGHOe BO3-
meiicTBMe Ui MUHUMM3AIMY CTeIleH!
TKECTU MUCOM03a KUIIEUHNKA C LIeJIbI0
YIIYUIIeHNsT pAHHUX U MO3[{HUX II0CIIE0-
[epaMOHHBIX MCXO/I0B, & TAKXKE YCKOpe-
HIUs peabuInTanmMy nanueHToB. [laHHas
CTpaTerusi IpeNCTaBISeTCss He TOJBKO
BBICOKO((PEKTUBHOI B OTHOLIEHUU pe-
OyKouy gucbuosa, HO 1 Hauboiee pusu-
OJIOTMTUHOIL [0 OTHOIIEHMIO K MUKPOQII0-
pe X03s1Ha, HEMHBA3UBHO, 6e30I1aCHOT
VL 9KOHOMUUECKIL TOCTYITHOIL.

BbIBO/IbI

Hcxomublit  amuc6Mo3 KUIIEUHUKA Y
MAIYIeHTOB ¢ (YHKUMOHMPYIOLIEH KO-
JIOCTOMOJL IIOCJIe IIeJIbBMOA0IOMMHAD-
HBIX PAaHEHMIT CTaTMCTUYECKM 3HAUVIMO
aCCOIMMPOBAH C BBICOKUM COJEpP)KaHIeM
YCJIOBHO-IIATOT€HHBIX ~ 9HTEPOOAKTepIit
(p = 0,014), nedurrom 6nuryodbaxrepnmit
(p = 0,007), a Taxke HaIMUMEM I1apPaCTO-
Muyecknx (p = 0,035) M BEHTpPaJbHBIX
rpeok (p = 0,042). MHoOromapamerpuue-
cKasg PerpeccMoHHasg MOJeJb IIPOJEeMOH-
CTpMpOBaJIa XOPOIIYI0 OOBACHUTEIBHYIO
crroco6HOCTE (R? = 0,387), mOATBEPAMB OT-
CYTCTBME B3aMMOCBS3M AMCOMO3a C MJIN-
TEJIBHOCTBIO CYIIeCTBOBAHMA CTOMBL.

IIpu mucbmose 3—4-it CTeIeHN THKECTH
BEPOATHOCTh BO3HMKHOBEHHUS I1apacTo-
MUYECKUX TPBDK Yy IAIVIEHTOB BBILIE B
3,87 pasa IO CpaBHEHMIO C OOJIbHBIMI,
MMEIINMI HapylueHmnsa 1-2-11 creme-
Hu. Ilpm sTOoM comep:KaHme B MMKpO-
6110Te YCIIOBHO-IIATOT€HHBIX SHTEpObaK-
repuit > 10* KOE/r n 6udumodbaxrepnit
< 107 KOE/r accolumpoBaHO C yBeJue-
HIEM pUCKa BBIPAKEHHOTO MucOmosa B
4,32 n 5,14 pa3a COOTBETCTBEHHO.
ROC-ana-

HanOoUIbIIell IIPOTHOCTIYECKOIL

CoriacHO  pesyibraram
u3a,
TOUHOCTBIO B OLIEHKE TSHKECTU IUCOumo-
3a obiajaer IOKasaTelb ypOBHs Oudu-
nobakrepuit < 107 KOE/r (AUC = 0,824;
YyBCTBUTEIBHOCTE — 83,3%, crenmduu-
HOCTb — 76,5%), IIPEBOCXOSIINIL TI0 MH-



(bopMaTHBHOCTH YpPOBEHb 3HTEPOOAKTE-
puit > 10°KOE/r (AUC = 0,791) n Hannune
napacromudeckoit rppnku (AUC = 0,706).

Tl CHYDKeHMsI JacTOTHI II0CIIeolepa-
LIMOHHBIX OCJIOKHEHUII B AITOPIUTM IIpe-
IOIIEPAIIOHHO IIOATOTOBKM IIaI(MeH-
TOB ¢ (PYHKUMOHUPYIOIIEN KOJIOCTOMOIL

nepern
TeJBHBIMHU OIIepALMAMIU I11eJIeCO00Pa3HO

PEKOHCTPYKTUBHO-BOCCTAHOBU-

BKJIIOYATh CTPATETMIO METaOMOTIUECKO
KOPPeKIUN € MPUMEHEHIEM MHOTOKOM-
TIOHEHTHOTO MeTabMoTHKa ¢ [-IiIroKaHa-
MH B TedeHne 21 IHA 10 XUPYPTrAUECKOTO
BMeIIaTeJIbCTBA.

Nudopmanusa o puHaHCHpOBaHNI
¥ KOHQIINMKTe NHTEPECOB
HccremoBaHme He MMeJO CIIOHCOP-
CKOJI IO AEPKKI. ABTOPBI AeKJIAPUPYIOT
OTCYTCTBHME SBHBIX I IIOTEHI[MAJIBHBIX
KOHQUIMKTOB MHTEPECOB, CBS3AHHBIX C
IyOamKaIyeil HaCcTOSIIIEeN CTaThIL.
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