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Penud® NMPO — 6bicTpbIN aHEeCTETUK' U CUNbHBINA CTepounp?
AN NIeYeHUs1 0CTPOro reMoppos.

Pennd® Mpo — 34ECb u CEMYAC

dnyokopTosioHa NMBana JlnpokaunH
CunbHbIN TONNYECKUN cTEepona? AHecTeTukK' 6bICTPOro AencTBmA

Penud® Mpo. Kpem pektanbHbiii/cynnosutopun pektanbHble. MHH unmn rpynnunp YHOe Ha3Ba : GnyoKopTONoH + nuaokaunH. MokasaHusa: remoppow,
NPOKTUT, 3K3eMa B 06n1acTu aHyca (AnA Kpema pekTanbHoro). Cnoco6 npumeHeHNA N [03bl: NPUMEHATb NOCNe NPOBEAEHUA TMIMeHNYeCcKnX npoLeayp.
MpoaonXKNTENbHOCTb NleYeHNA He AoMXKHa NpeBblwaTb 2 Heaenu. Kpem pekTanbHbIN ciefyeT HaHOCUTb ABax/bl B IeHb: yTPOM 1 BeyepoMm. B nepsbie gHK
NeyeHnA KPeM MOXHO HaHOCUTb TP pasa B AeHb. [1o Mepe obneryeHya CMNTOMOB 4acTo GbiBaeT AOCTaTOYHO OAHON anmnavKaummn B AeHb. Cynnosutopumn
peKTanbHble - 0 OfHOMY CYNMO3UTOPWIO BBOAAT Fy6OKO B 3a/iHMI MPOXOZ ABa Pa3a B ieHb, yTPOM 1 BeUepoMm, Npw Taxkenoi popme 3aboneBaHna nepsbie Tpu
[IHA BBOJAT MO OAHOMY CyNMo31TOPWMIO TPU pa3a B AeHb. [pu cTabunbHOM ynyylleHun 4oCTaTOUHO BBOAUTH MO OAHOMY CYNMO3UTOPUIO B CYTKW UNK Yepes fieHb.
Mpun cunbHO BOCNaneHHbIX U 60Ne3HEHHbIX FTeMOPPOVAANbHBIX Y3M1aX, PEKOMEeHAYeTCA HaumHaTb neyeHne ¢ Kpema. NMpoTuBonoKasaHnA: Ty6epKynesHbii v
cndunnuTUYecKmne npoLeccbl B 061acT HaHeCeHWA nNpenapara; BUPYCHble 3aboneBaHna (Hanprmep, BETPAHaA 0Cna, peakLmna Ha BaKLHaLMI0, ONOACHIBaIOLLWIA
nuwai) B 0bnactu HaHeceHWA npenapata; feyeHne AeTell U NoApPoCTKoB; | TpUMecTp 6epeMeHHOCTU; MOBbIWEHHAA YYBCTBUTENIbHOCTb K KOMMOHEHTaM
npenapata. bepemeHHOCTb M NaKkTauna: cneayeT HasHayaTb C OCTOPOXKHOCTbIO, HEOOXOAMMO COMOCTABNIATL OXMAAEMYIO MOJb3y JleUeHUa AN1A MaTepu C
BO3MOXHbIM PUCKOM AfIA Miofa v MnaaeHua. B nepvoa 6epeMeHHOCTV U NakTaumu npenapat [O/MKEH MCMOb30BaTbCA HEMPOAOSIKUTENbHOE BPeMs.
Mo6ouHoe peicTBMe: XKeHWe; PeaKO - pasfipaXeHne 1 annepruyeckme peakuuu. Mpw NpofomKnTeNnbHOM neyeHnn (6onee yeTbipex Heaenb) CyllecTByeT
PUCK Pa3BUTUA MECTHbIX W3MEHEHWI KOXW, TakMX Kak atpodusa, CTpum wnu TeneaHrvsktasuv. Ocobble ykasaHuAa: [lauueHTbl, nonyvaiowe
NPOTYBOAPUTMUYECKME MNpenapaTtbl, AOMKHbI MPUMEHATb IMAOKAUH C OCTOPOXKHOCTbIO. Mpy Hanuunn rpubKoBbIX UHGEKUMIA B AononiHeHne Tpebyetca
npoBefjeHVe COOTBETCTBYIOLLE/ NMPOTUBOrpnOKOBOI Tepanun. YcNoBuA oTnycka: no peuenty. Per. Homep Kpem pekTanbHblii: JICP-005202/09. Per. Homep
cynnosutopun pektanbHble: ICP-005203/09, HCTpyKLmA No nprmMeHeHwuto ot 21.02.2017. MonHyto nHGopmaLunio CMOTPUTE B MHCTPYKLIMMN MO MPUMEHEHWIO.
AO «BAMEP», Poccus, 107113, r. MockBa, 3-a PbibrHcKas yn., A. 18, cTp. 2.

1. Covino BG. Pharmacology of local anaesthetic agents. Br J Anaesth. 1986 Jul;58(7): 701-16.
2. OnyokopTonioHa MuBanaT OTHOCUTCA K Knaccy cunbHbix Tonmuueckux KC, cornacHo knaccudukaumm Munnepa-MoHpo (1980), ¢ v3meHeHUAMU 1
nononHeHnamu. Tauber U: Dermatocorticosteroids — structure, activity, pharmacokinetics. Eur J Dermatol 1994: 4: 419-429.

Ana MEOUUUHCKNX U PAPMALEBTUHECKNX PABOTHUKOB

AO «BAVMEP», Poccuns, 107113 MockBa, yn. 3-1 PuiBuHckas, f. 18, cTp. 2. Ten.: +7 (495) 231-12-00, chakc +7 (495) 231-12-02.
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OMNYXONEBbIMU 3ABONEBAHUSIMM CUCTEMbI KPOBMU

LWteipkoBa C.B., Knacoea I'A., Kaparionau C.P., Tempxan 3.I., Oanmwsan K.U.

®drbY «<HMUL, rematonormm» Munsgpasa Poccumn (Hoebiit 3bikosckuin npoesg,
n.4, r. Mockea, 125167, Poccus)

LEJIb: usy4ums ocobeHHocmu nepuaansHol ungekyuu (M) y nayuermos c¢ eparynoyumonerued (TLI) u onyxonessimu 3a6onesaHusmu cucme-
Mbl KpoBuU.

MALUMEHTbI M METO/bI: 8 npocnekmusHoe uccnedosarue (2016-2018 22.) skato4eHo 95 anu3odos 1My 76 nayueHmos ¢ onyxonessimu 3abosesa-
HuAMU cucmemsl Kposu (M/x — 35/44; meduaHa so3pacma — 35 nem (17-69)). JuazHo3z «ocmpsili neliko3» ycmaHosneH y 43 (54,4%) nayueHmos
(OMJT - 34(43%); 0J1]1 - 9(11,4) %), Hexo0xKuHckas numgpoma —y 17(21,5%). BoinonHeHo cpasHerue 3nu30008 [TM, passuswuxcs 8 nepuod I
(konuyecmso eparynoyumos mexee 0,5x10°/n1) u 8He 3mo2o nepuoda.

PE3YJIbTATbI: 3nu300s:! 1M1 8 nepuod I'l{IT pecucmpuposanu cmamucmuyecku 3Haqyumo dawe, Yem 6e3 [UI1 (77,9% npomus 22,1%, omHocumesnsHbii
puck — 3,5 (95% [N: 2,4-5,2). Haubonswee konuyecmso 3nu30008 [IM Ha core [IT ommeyero 8 nepuod nposedeHus xumuomepanuu (XT): Ha
amanax KoHconudayuu (28,4%) u uHoykyuu (13,3%) XT ocmpsix netikozos u XT numgom — 20,3%.

McmoyHuKom UHGUYUPOBAHUA nepuaHanbHbix mrarel 8 nepuod [T yawe 6binu aHanbHble mpewursl (66,2% npomus 19,1%6e3 'fl, p<0,001).
BocnanumesibHble U3MeHeHUS 8 NAPAPEKMAJIbHbIX MKAHAX ObIAU KAUHUYeckumu npusHakamu M npu TUM 8 89,2% cnyyaes: uHguabmpams! 8
71,6% (npomus 23,8% 6es3 [l|fl, p<0,001), abcyeccsl 8 8,1% (npomus 66,7% 6e3 'il, p<0,001). B 10,8% cny4aes 1M npu [T pecucmpuposanuce
mosibKo 601U 8 nepuaHansHol obaacmu u nuxopadka. Omcymcmaue usmeHeHul 8 MKAHAX ObII0 NPU CAMOM HU3KOM Koauyecmse nelikoyumos (Me
0,2 (0,1-0,5) x10°/n). NHgeryuu kposomoka 8biasaeHsl 8 15 (20,3%) anuzodax monbko 8 nepuod [f1, u3 Hux 8 6 (8,1%) cny4asx ommeyeHo
8uU00BOe COOMBEMCMBUE MUKPOOP2AHU3MOB, BbIONEHHbIX U3 KDOBU U NPAMOU KULWKU.

B nepuod Tl anmubakmepuansHas mepanus nposodunace 8 98,6% HabmodeHul: MobKO AHMUGAKMeEPUAnbHAS mepanus NpUMeHANach 8
87,8% 3nu30008 (npomus 7,2% 6e3 I'll, p<0,001); onepamusHoe neveHue u aHmubakmepuansHas mepanus - 8 10,8% (npomus 61,9% 6e3 'Yl
p<0,001). Y nayuermos c ['L{IT cpedHsa npodomKumensHOCMs npuMeHeHUs aHMU6UOMUKO8 bbNa cyWecmseHHo 60/IbLe 8 2pynne oNepupoBaHHbIX
601bHbIX, YeM B epynne nposiedeHHbIx KoHcepsamusHo (25,5 npomus 15,1 OHed, p=0,05). Pe3ynsmamom aHmubakmepuansHol mepanuu 8 nepuoo
TUYl 8 83,1% cnyyaes 6bin peepecc npusHaxkos socnaneHus; 8 13,8% - ¢opmuposaHue abcyecca unu csuwa, nompebosasuiee xupypauyeckozo
JleqeHus; npoepeccuposarue uHgekyuu — 3,1%. C ysenuyenuem onumensHocmu [T 6onee 30 OHeli c8A3aHO yBenuYeHUe Yacmomsl 6akmepuemuu
(12,5% npomus 28%, p<0,05); cosemarus [N ¢ opyzaumu urgekyusmu (25% npomus 52%, p<0,05),; HeobxoOumocmu MmoOupuKayuu aHmubakme-
puanskHol mepanuu (16,7 npomusg 40%,p<0,05).

3AKJIIOYEHWNE: cocmosHue LI cmamucmuyvecku 3Ha4umo nosbiuaem gepoamHocms pazsumus [W. Ana [W, passuswelica 8 ycnosusx Ul
XapakmepHsl amunuyHble, 4acmo CKyOHble KAUHUYecKue npossleHus U BbICOKAA BeposmHocmb cencucd. OCHOBHbIM MeXaHu3MoM UH@UYUpPO-
BaHUA napapekmasnbHol kaemyamxu 8 nepuod [Uf1 ssnsemcs npoHUKHOBeHUE MUKPOOP2AHU3MOB Yepe3 HApyWeHHble MKaHesble Gapbepsbl.
AHmubakmepuansHas mepanuu Agasemca npuopumemHsim memodom nederus [N 8 ycnosusx M, s¢ppekmusHocms aHmubakmepuansHoli
mepanuu cocmasuna 83,1%. Heobxodumocms onepamusHozo nedeHus 8 nepuod [T accoyuuposaHa c ysenuyeHuem npooosKuUmMesbHOCMU
UHGpeKyUuOHHO020 3nu300a u aHmubakmepuanbHol mepanuu. Ysenuyerue npodomxumensHocmu [L[1 s8nsemcs HebnazonpusmHsiM NpeduUKMopom
8 neqeruu fM.

[Knto4essle cnosa: nepuanansHas uHgekyusa, abcyecc, neliKos, azpaHyno4umos, 2paHyaoyum Hedimp 2emobaacmo3s]

KOH®JIUKT UHTEPECOB: Agsmopsi 3aa8/1:a10m 06 omcymcmsauu KoH(AUKma uHmepecos.
HUccnedosarue He uMeno UCMOYHUKA PUHAHCUPOBAHUS.

Ana yumuposanus: Wreipkosa C.B., Knscosa T.A., Kaparionau C.P., Temmksan 3., fanuwsH K./. OcobeHHOCTU nepuaHanbHbix MHGEKLHU-
OHHBbIX OCNOXHEHMNI Y GOJIbHbIX rPaHYNOLUTONEHWEN U ONyXoneBbiMK 3aboneBaHUAMU cucTeMbl KpoBu. Kosonpokmonoeus. 2020; T1.19, No4,
c. 10-31. https://doi.org/10.33878/2073-7556-2020-19-4-10-31
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National Research Center for Hematology (Novy Zykovsky proezd, 4, Moscow,
125167, Russia)

AIM: to study the perianal infection (PI) in patients with granulocytopaenia (GCP) and hematological malignancies (HM).

PATIENTS AND METHODS: the prospective study (2016-1018) includes 95 episodes of PI in 76 patients with HM (male/female 35/44; mean age of
35 (17-69)). 43(54.4%) of the patients were detected to develop acute leukemia (AML — 34 (43%); ALL — 9(11.4%); NHL - 17(21.5%).

The comparison of PI episodes within the GCP period (number of granulocytes less than 0.5x10°/1) and without it was done.

RESULTS: PI episodes within the period of GCP were significantly much more often than those without GCP (77.9% vs 22.1%, relative risk 3.5
(95% CI: 2.4-5.2).

The biggest number of PI episodes in the setting of GCP was registered within the period of chemotherapy (ChT): in the phase of consolidation
(28.4%) and induction (13.3%) of acute leukemia ChT and lymphomas’ ChT (20.3%).

Anal fissures were the most frequent source of PI within GCP period (66.2% vs 19.1% without GCP, p<0.001).

Inflammatory changes in perianal tissues were clinical features of PI in the setting of GCP in 89.2% of the cases: inflammatory mass in 71.6%
(vs 23.8% without GCP, p<0.001), abscess in 8.1% (vs 66.7% without GCP, p<0.001).

In 10.8% of the cases of PI with GCP only perianal pain and fever were registered. No tissues change was detected with the lowest WBC count
(Me 0.2 (0.1-0.5) x10°/1). Bloodstream infections were detected in 15 (20.3%) episodes within the period of GCP only, of them in 6 (8.1%) cases
the species matching of microorganisms in blood and in rectum was noticed.

Within the period of GCP antibacterial therapy was carried out in 98.6% of the cases: antibacterial therapy alone was applied in 87.8% of the
episodes (vs 7.2% without GCP, p<0.001); both antibacterial therapy and surgical treatment were carried out in 10.8% (vs 61.9% without GCP,
p<0.001) of the cases. Mean duration of antibiotic treatment of patients with GCP was drastically longer in the group of postoperative patients
in comparison with the group of those who had conservative treatment (25.5 vs 15.1 days, p=0.05). Antimicrobial therapy within GCP period
resulted into inflammation regress in 83.1% of the cases; abscess or fistula formation, hence surgical treatment in 13.8% of the cases; progres-
sion of infection in 3.1% of the cases. Increase of GCP duration up to 30 and more days is connected with bacteremia rate increase (12.5% vs
28%, p<0.05); combinations of PI with other infections (25% vs 52%, p<0.05); requirement of antimicrobial therapy modification (16.7% vs
40%, p<0.05).

CONCLUSION: GCP significantly raises risk of PI. PI that develops in the setting of GCP, is characterized by abnormal, often low clinical manifesta-
tions and high risk of sepsis.

Invasion of microorganisms through affected tissue seals is the basic mechanism of perianalinfection within the period of GCP. Antibacterial
therapy is the prior method of PI treatment in the settings of GCP; antibacterial therapy efficiency is 83.1%. Need for surgery in the period
of GCP is associated with the infectious episode and antibacterial therapy duration increase. Lengthening of GCP is a negative predictor in PI
treatment.

[Key words: perinatal infection, abscess, leukemia, agranulocytosis, granulocytopaenia, neutropenia, hemoblastosis]
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CMMCOK COKPALLEHNN BBEOEHME

AA — annacTuyeckas aHemus Bepywmnm caktopom pa3BuTus WHMEKLMOHHBIX OCNOX-
BJIPC - 3-naktama3sbl paclUMPEHHOTO CNEeKTpa HEHWN B OHKOremMaToNornu ABAAETCA FPaHyNOLUTO-
FUMN - rpaHynounToneHus nexua (FLM). Yactota MHGBEKLMOHHBIX OCIOXKHEHMWIA
MM — MHOXecTBeHasa Muenoma BO3pacCTaeT NpU CHUXEHUM KOAMYECTBA rPaHyIoLUTOB
MPT - marHuTHO-pe30oHaHCHas Tomorpadus MeHee 1,0x10° /n W 3HaYNUTENbHO YBENWYMBAETCA MpW
OJI1 - ocTpblit AMbOGNACTHBIN Neitko3 rpaHynouutax meHee 0,5x10° /n. B 3tux ycnosusx y
OMJ1 — ocTpblii MWENOUAHBIA NEeNKO3 MUKPOOPraHu3MoB, KOTOPbIE KOJIOHU3UPYIOT CNN3UCTbIE
MW - nepnananbHas nHbekums 1 He ABNAIOTCA NATOreHHbIMU, NOABNAETCA BO3MOXHOCTb
XT — xumnoTepanus NPOHUKaTb Yepe3 NoBpeXAeHHbIE TKaHeBbIe Gapbepbl 1
OCOBEHHOCTM MEPUAHAJTTbHBIX MHOEKLMOHHbIX PERIANAL INFECTIOUS COMPLICATIONS IN PATIENTS WITH
OCJTOXHEHMI Y BOJIbHBIX FTPAHYTOLMTOMEHMEN M GRANULOCYTOPENIA AND HAEMATOLOGICAL MALIGNANCIES
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BbI3bIBATh MHeKLUY, BKMloYas 6akTepuemuio [1]. TLN
MOXeT ObiTb KaK NpOsIBNEHMEM CAMOro rematojoruye-
CcKoro 3aboneBaHus, Tak U CNEeACTBUEM MPOTUBOONYXO-
neBon Tepanuu. Yactota MHGMEKLMOHHBIX MOpaXeHUN
nepuaHanbHbIX TKAHeH Yy OHKOreMaTonornyeckux 6onb-
Hbix B nepuog UM gocturaet 10,8% [2].

OTcyTCTBME TpPaHYNOLMTOB CYILECTBEHHBIM 06pa3oM
MEHSIeT He TOJIbKO YacTOTy BO3HUKHOBEHUS, HO U Kiu-
HUYeCKMe NposABNEHNA MHOEKLMOHHBIX MpOLEeCcCoB.
®opmupoBaHue BOCMANUTENbHBIX U3MEHEHUII B TKAHAX
MOET 6bITb OTCPOUYEHHbBIM U UMETb aTUMUYHbIE OPMBI.
[ins onucaHus MHQeKUMit B nepuaHanbHoit obnactu y
TaKUX MaLMEHTOB WMCMOMb3YIOT TEPMUH «aHOPEKTasb-
Has» unu «nepuaHanbHas uHdekuua» (MN), KoTopblil
BK/IOYaeT B cebsf KaK aHopeKTajibHble abcuecchbl W
CBULM, TaK U [pyrue KNuHWYeckue hopmebl, Takue Kak:
BOCNanuTenbHas MHGUIbTPALMSA, U3bA3BAEHUS, HEKPO-
3bl, MOPAXeHWEe MATKUX TKAHEN BCNeACTBUE reMaToreH-
HOro pacnpocTpaHeHus uHdekunmn u ap. [3-9].
XapaKTepHON 4YepToil MHPEKLNOHHbLIX NPOLEeccoB, npo-
Tekalowmx Ha ¢oHe UM, aBndetca coyetaHue ckyg-
HOCTU KJWHWYECKOW KapTWHbl M MECTHbIX NposBie-
HUI C BbICOKOW 4acCTOTOM cencuca u netanbHoctu [1].
AHopekTanbHas 60/1b MOXKET ObITh €AUHCTBEHHBIM CUMI-
Tomom MW y nauuentoB c Ttaxenoit UM [3]. Lons
MHMEKLMOHHBIX OCNIOXKHEHUI, NpoTeKalowmx 6e3 cyule-
CTBEHHOTO MOBbLILEHWUS TEMNEPATYpPbl TeNa y NaLneHToB
C OHKOremartoJorMyeckumu 3aboneBaHUsMM, Moayya-
oKX coBpeMeHHyl xumuotepanuto (XT), coctaBnser
20-28% [1-3]. OcobeHHO YacTo MHGEKLMOHHbIE Npo-
Leccol 6e3 nuxopagku HabnofaloTcs Ha hoHe Tepanuu
rnoKoKopTuKocTepouaamu. Cencuc cpean naumeHToB
c M v TUN pernctpupyetcs B 20-33% cnyyaes [9,10].
MW aBnseTcs ofHOW U3 NPUYMH PA3BUTUA CENTUYECKOTO
Wwoka y 60NbHbIX C HeliTponeHueit [59].

B ny6nukaumsx 80-90-x rogoe noKasaHa BblCOKas
netanbHOCTb cpegu naumertos ¢ MW u TUMN, gocturaio-
was 50% [3,11]. B coBpeMeHHbIX UCCNEAOBaHMAX MOKa-
3aTenb netanbHOCTY, cBAzaHHoM ¢ [1W, He npeBblwaeT 5%
[25,710,16]. CHuxeHMe NeTanbHOCTW aBTOPbI CBA3bIBAIOT
C paHHeil [UArHOCTMKOM U paHHUM HaYanoM aHTUMUKPOO-
HOI1 Tepanuu, NPUMEHEHUEM KOJIOHWI CTUMYNMPYIOLLEro
thakTopa A5 cCoKpalyeHus cpokos nepuogos UM [7].
MpepacTaBneHne 06 0COGEHHOCTAX TEUEHNS UHDEKLMOH-
HOTO MpoLecca B NapapeKTanbHoil KNeTyaTke y 60NbHbIX
c TN, dakTopax, onpeaensiownx NnporHos, He0bxoAMMO
LNA onpefeneHns ONTUManbHOM TaKTUKM M YCMeLWHOro
neyeHus.

LESTb MCCIEOOBAHMA

N3yuntb ocobeHHoCTU NnepuaHanbHoi uHdekuuu (MA) y
nauueHTos ¢ rpaHynouutonenueit (FUM) n onyxonesbi-
MU 3a601€BaHUAMU CUCTEMbI KPOBM.
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MAUMEHTBI M1 METObI

Kputepuamm BKNlOYeHMA NALMEHTOB B MCCNefoBaHue
ABNANUCH: YCTAaHOBNEHHBI AMarHo3 remobnacrosa w
Hanu4ue npusHakos [N, MauneHTsl HAXOAUNUCH Ha Neyve-
Hun B HMWUL, Tematonornun (Mockea) ¢ 2016 no 2018 rr.
Ananusuposanu Bce 3nu3opbl MMM 3a gaHHbIN nepuog,
BpEMEHU.

B coOTBETCTBMM C NPOTOKONOM MCCNefoBaHUs Oblna
co3faHa 6a3a JaHHbIX, KOTOpas BKJYaNa ciepytoLlyio
MH(OpMauMio: BO3pacT, Mol nauueHTa; [MarHo3 rema-
TOJIOMMYECKOTO 3ab0NeBaHUA U 3TaN NIeYeHUs; Hanuyue
n pautenpHocTs TUM; knnHuueckme nposasnenus [N,
pavTensHocTb anu3opa [A; BapuaHT neyeHus; UCXOA
BOCMaNeHus; AaHHble N1abopaTopHbIX U MUKpPOOUONOTH-
YeCKUX nccnefoBaHunii.

Taxenyio ctenenb UM KoHcTaTMpoBanu nNpu CHUXEHWUK
abCoNIOTHOMO KOMMYECTBA rpaHynouuToB (HeilTpodu-
noB) MmeHee 05x10°/n. [lns npoBepeHus aHanusa u
BbisiBNeHus 3Hadenus UM Bce anuzonsl MU 6binn pas-
peneHbl Ha [Be rpynnbl: nepeas rpynna — 3nu30Abl,
pasBuBLIMecs Ha (oHe Taxenon [LIMN; BTopas - 6e3 TLIM.
Hannuune npn3Hakos BocnaneHus napapekTanbHOM Knet-
YaTKM OLEHWBANM KJIMHMYECKM HAa OCHOBAHUM Kanob
00NbHOTO, HANMYUA NTUXOPALKM, MECTHbIX Npu3Hakos MU
B BUIE OTEK3, runepemnu, 601e3HeHHOCTU TKaHel nepu-
aHanbHoM obnactu. Mpu KIMHUYECKU HEACHOM iUArHo3e
[aHHble 0CMOTpa OblIM AOMOAHEHbI BU3yanusauuei c
MOMOLLbI0 MarHuTope3oHaHcHoi (MPT) unu komnbloTep-
Hoi Tomorpacum (KT). MPT/KT npusHakamu M asns-
N0Cb HannMyme MONOCTEN B NapapeKkTanbHOM KnetdyaTtke,
CKOMIEHUIN XNKOCTH, AeEKTOB CTEHKN NPAMON KULIKK
U cBuWeBbiX xoa0B. Y 6onbHbix ¢ TUM npu Hanuumu
KJIMHUYECKMX AaHHbIX ocTatouHbiM MPT/KT npusHakom
MW cyuntanu Hannume oTeKa napapeKkTanbHON KNeT4yaTku.
OTaenbHO OuEHMBANU WCTOYHUKM MHPULMPOBAHMA Ha
OCHOBAHWK 0CMOTPA WM AaHHbIX MPT/KT.

Ha ocHOBaHWMM MONYyYeHHbLIX [AHHBIX ONPEAENANN Kiu-
Huyeckue dopmbl MN: abcuecc, MHPUNLTPAT UK HEKPO-
3bl. Y 60nbHbIX € TAxenoi UM Hanuuue 6onu B nepua-
HaNbHOM 06NACTU U NTUXOPALKN CYUTANU [LOCTATOUHBIMU
npu3Hakamu ovara uHdeKLum.

Insa BbIABNEHWUA  XapakTepa  MUKpodopsl
NpoBOAMAM  MUKPOOUMONOrMYeCcKOe WCCNef0BaHue
Ma3KoB CO C/IM3UCTOW NPAMON KWWKKM NpU MOCTy-
NAeHWM nauueHTa B CTalMOHap, McCnefoBaHue

MOBTOPANM MpU BbIABNEHWM 0vara MHMeKuuu, npo-
BOOMIM MOHUTOPWUHI MpW MpPOTUBOMUKPOGHOI Tepa-
nuu. Mpu Temnepatype 6Gonee 38°C 3abupanu
KPOBb M3 BEHbI U UCCNefoBanu remokynbtypy. MNpu pac-
cmoTpeHum MW Kak BO3MOXHOIO UCTOYHMKA MHDEKLUK
NpW Cencuce y4uTbiBaNu BUI MUKPOOPraHU3MOB, Bbifie-
NIEHHBIX U3 NPAMON KULWKN U KPOBU.

Mpu BoiseneHun NNy 6onbHbix ¢ TN HazHayanu BHyTpU-
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Ta6bnuua 1. Xapakmepucmuku nayueHmos ¢ NepuaHanbHol

UHpexyuel
Table 1. Characteristics of patients with perinatal infection
(PI)
MNokasarenb Yucno nauuentos n(%)
Yucno naumeHTos 79
Non m/x 35/44
BospacT meauaHa (pasmax) net 35(17-69)
[OuarHo3
OcTpble MuenonaHble neinKo3bl 34 (43)
OcTpeiit nuMdobnacTHbIN Neitko3 9 (11,4)
HexopmKkuHckne numgpomel 17(21,5)
Jiumcoma XogxkuHa 6 (76)
Annactuyeckas aHemus 6 (76)
MHoxecTBeHHas Muenoma 4 (51)
Mpoune 3(38)
MepeBefeHbl U3 [pyrux CTaLMOHapoB 8(10,1)
NauyueHTsl ¢ 1 anuzogom MN 67(84,8)
MauueHTbl ¢ 2 anusogamu MA 8(101)
MayuenTsl ¢ 3 annsopamu NN 4(51)

BEHHO aHTUOMOTUKM. [lns CTapTOBOI aHTMGaKTepuanb-
HOI1 Tepanum UCNoNb30BaM [3-NaKTaMHble aHTUOUOTUKM
C UHrMOMTOpamMu B-nakTamas (nunepayunnuH/Tas3obak-
TaM uau LedonepasoH/cynbbaktam) unu KapbaneHem
C aHTUNCEBAOMOHALHON aAKTUBHOCTbIO (MMUNEHeMm/
LMNaCTUH, MeponeHeM, popuneHem). Moaudukauuio
aHTUOAKTEpUaNbHOI TEpanuu NPOBOAMM COMNACHO KNU-
HUYECKUM [JaHHbIM (Npu coxpaHswueiics hebpuib-
HOM HeWTPOMEHWUM U MECTHbIX NPU3HAKax BOCMaNeHUs)
W pe3ynbTaTaM MUKpPOOUONOTMYECKUX WCCNefoBaHMIA.
JleyeHne aHTMOMOTUKAMK cunTanu 3PGEKTUBHBIM NpH
perncTpaumyu HOpManbHON TeMNepaTypsbl Tena U pepyk-
LMW KTMHUYECKUX CUMNTOMOB BOCMaNeHUs.
lMoka3aHWeM K onepaLuu CYATaNM Hanuume abcueccos,
04aroB HEKPO3a U AeCTPYKLMUU TKaHel. BbinonHsanu ape-
HUpOBaHMe abCLeccoB, HEKpITOMUIO. B psge cnyyaes
(dnermoHa Tasa) onepaTvBHOE ApEHMPOBaAHME COYETANN
C HaNIOXKEHNEM KOJIOCTOMBI.

CraTucTYecKuil aHanu3 NnpoBOAMACSA Ha MaTepuane 6asbl
AaHHbIX, CO34aHHON AN [AHHOTO UCCNEA0BAHNS, U BKIIO-

Tabnuua 2. Pacnpedenetue 3nu30008 [N y 6onbHbix ¢ FUYIT u 6e3 T
Table 2. Indication of PI cases in patients with and without GCP

Nokasarens 3nusoasl MU n (%) .
run ecro Tun ver
Yucno anusopnos MN* 74 21
CBAsb ¢ XT:
Ao Havana XT 3(41) 6(28,6) 005
8 nepuop XT 55(74,3) 10(47,6) ’
nocne okoH4yaHus XT 4(54) 4(19,0)
XT ocTpbix NeiK030B: 40(54,3) 7(33,3)
VHAYKLMSA 14(189) 4(19,0) 001
KOHCONMAAL NS 21(283) 3(14.3) '
NoAAEPXKUBaloWas Tepanus 5(6,8) 0
XT numcom 15(20,3) 3(14,3)
Anno-TKM 7(95) 0(0) 001
AyTo-TKM 5(6,8) 1(4,8) '
Pemuccus remobnacrosa 46(62,5) 10(47,6) 0,09
Couetanue anusoga MU ¢ apyrummn nHdekyuamm 32(43.2) 4(19,0) 0,05
WNHbekumm kpoBoTOKa 15(20,3) 0(0) 0,01
CenTuyeckmit wWok 2(27) 0(0) 0,60
TP:;:z;l:le anu3oga MU Ha hoHe aHTUGaKTepUabHOIA 19(25,7) 0(0) 001
Knuuuyeckue npossnenus:
abeuecc 6(81) 14(66,7)
MHbUNbTPaT 53(71,6) 5(23,8) <0,001
HEKpO3bl/A3Bbl 7(955) 2(955)
6onb 8(10,8) 0(0)
NcToYHMK MHbULMpoBaHNA:
KpUNTbI aHaNbHOrO KaHana 3(41) 7(333)
aHabHble TpeLHb 49(66,2) 4(19,1)
caMLM 10(135) 7(333) <0001
nocneonepaluoHHas paHa 2(27) 0
apyrve 10(13,5) 3(14,3)

*Bcezo 95 3nu3z0008 MMy 79 nayueHmos
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Pucynok 1. MPT opeaHos manozo ma3sa. [layuesm [1. [3:
Ocmpsili muenoudHsili nelikos, epaHynoyumoneHus. Omek
(uHguyuposarue) napapexkmansHol Knem4yamxu

Figure 1. Pelvic MRI. Patient P. Diagnosis: Acute Myeloid
Leukemia, granulocytopenia. Pararectum edema

yan NocTpoeHue pacnpefeneHunit Npu3HaKos, NPOBEPKY
CTaTUCTUYECKON OLHOPOLHOCTU BbIGOPOK (paHroBbiit
KpuTepuii BUnKoKcoHa), 4aCTOTHbI aHann3, Koppensuu-
OHHbIN aHaNN3 U MHOTO(AKTOPHbIA aHanu3 (noructuye-
CKylo perpeccuto). HenpepbiBHble AaHHble npejcTaBie-
Hbl B BUAE CPEAHNX 3HAYEHUI (C pa3MaxoM) Unu MeanaH
(c pasmaxom unu 95% [OBEPUTENbHbIM WHTEPBANOM)
B 3aBMCUMOCTM OT BWUAA pacnpefeneHuns, Kateropmanb-
Hble aHHble NpefCTaB/eHbl B BUAE YACTOT U NPOLLEHTOB.

PE3YJIbTATHI

bbino m3yyeHo 95 anusopos MU y 79 nauymeHToB (35
MVXYMH W 44 XeHWwuHbl). MepguaHa Bo3pacTta 601b-
Hbix ocTaBuna 35 net (konebaHus ot 17 o 69 net).
Y GOonblMHCTBA NALMEHTOB Obll YCTAaHOBMIEH AMArHO3
OCTpblit Neitko3 43(54,4%) U HEXOMKKWUHCKaA numdoma
17(21,5%). 3a nepuop HabntofeHus 67(84,8%) nauueHTos
umenn opuH anuzog MW, 12(15,2%) nauueHToB - ABa W
6onee 3anu3sopna MU (Tabn.1). Inuzogel M B nepuog r'LMN
perucTpupoBayu CTaTUCTUYECKN 3HAYMMO yalle, Yyem 6e3
FUN: 74(779%) npotus 21(22,1%), OTHOCUTENbHBIA PUCK
3,5 (95% [IN: 2,4-5,2), ToYHBIii (ABYCTOPOHHMI) KpUTEPHIi
Ouwepa (Tabn.2). 3HauutenbHoe uucno snusopos MU
Pa3BUIOCh B PEMUCCUM FeMATONOTMYECKOrO 3aboneBaHus
Kak y naymenTtos c TN (625%), Tak u 6e3 LM (47,6%).

HanGonblwee konuyectso anusopos MU Ha doHe TLN
oTMe4yeHo B nepuop nposepeHns XT (74,3%): yale Ha
3Tanax KoHcoamgaumm n uHayKuun XT ocTpbIX 1eilKo30B
(28,4% v 13,3%, cooTBeTCTBEHHO) U XT tumdom — 20,3%.
Inusoabl MW, Bo3HMKWwKe nocne TKM, Takxe udaule
coyetanuch ¢ FUM (anno-TKM 9,5% npoTue 0, ayto-TKM
6,8% — npoTuB 4,8%; p=0,01). Inuzopnsl MW, npotekato-
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wux 6e3 UM, npeobnagany B gebioTe reMatonornyecko-
ro 3abonesaHus go Hadyana XT (28,6% npotus 4,1%) u
nocne 3asepuwenus XT (19,0% npoTus 5,4%).

Ins nauuenTos ¢ TN 6bino xapaktepHo couyetarue MN
C OPYrMMWU UH(EKLUOHHBIMU OCNOXHEHUAMN (43,2%,
npotuB 19% y nauueHTtoB 6e3 LM, p=0,05). B rpynne
¢ F'UN nHdekuum kposoToka B nepuog M peructpupo-
Bancay 15(20,3%) naumneHToB, N3 HUX Y 2 pa3BUACH Cen-
TUYeckuit wok. B rpynne 6e3 UM uHdekuumu kposoToka
He GblAN BbISBNEHbI.

Y 6onbHbIX € TAxenoit MM MecTHble Npu3Haku Bocnane-
HUA B NapapeKTanbHbIX TKAHAX KIMHUYECKN BbIABNANUCD
y 66(89,2%) 13 74 nauneHToB. CambiM YacTbiM NposB-
nenvem MU cpeamn nauymuentos ¢ UM Gbin Bocnanutens-
HbI MHUABLTPAT 71,6%. Hekpo3bl/A3Bbl NepuaHanbHbIX
TKaHel oTMeyeHbl B 7(9,5%) anusopax, hopmupoBaHue
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Abcuecc 'MHounbTpaT  A3BbI Hekpos ' Her

V3MEHEeHUI
M3meHeHuA B NnepmraHanbHON TKaHN

PucyHok 2. (pasHeHue u3meHeHull 8 nepuaHanabHoU MKAaHU
VY nayueHmos ¢ nepuaHansHol uHgexyued 8 epynne ¢ LI
(HwkHuUl pucyHok) u 6e3 Ul (BepxHull pucyHok). Haubosnee
BbICOKUL yposeHb Jelikoyumos Habawdancs npu abcyecce
(kak y nayuermos ¢ ['Ull: meduarHsIli mecm, p=0,05, mak u
v nayueHmos 6e3 Ul1); cambili HU3KUG yposeHb Nelikoyumos
Habodancs y nayueHmos c [, He umeswux BUOUMBbIX U3Me-
HeHull 8 NnepuaHanbHoU MKaHU.

Figure 2. Comparison of changes in perianal tissue in patients
with perianal infection in the group with GCP (lower figure)
and without GCP (upper figure). The highest level of white
blood cells was observed in abscess (both in patients with GCP:
median test, p=0.05, and in patients without GCP); the lowest
level of white blood cells was observed in patients with PI who
had no visible changes in the perianal tissue.
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PucyHok 3. [panynoyumonenus. McmoyHuk uHguyuposaHus
— GHANbHAA MpewuHa

Figure 3. Granulocytopenia. Anal fissure is the source of
infection

abcueccos — B 6(8,1%). B 8 (10,8%) anu3sopax NN peru-
CTPMpOBaNM TONbKO 60Jb B MepuaHanbHOM obnactu u
JINXOPafKy; HO 6e3 BOCNANUTENbHbIX U3MEHEHUI MATKUX
TKaHeil. Mo gaHHbIM MPT y 3Tux 60NbHBIX perncTpuposa-
JIN IPU3HAKM OTeKa napapekTanbHbix TKaHen (Puc.1). Y
nauuenToB 6e3 LM n3MeHeHuUs B TKAHAX NPUCYTCTBOBA-
71 BO BCex HabniogeHusx. B aTolt rpynne npeobnagany
abcueccol — 66,7%.

Mpn cpaBHeHMM KONMYECTBA rPaHynoLMTOB Y MaLWeHTOB
C pa3nuuHbiMu dopmamu U oTmeyeHo, 4To Haubonee
BbICOKMI YPOBEHb NEKOLUTOB ObiNl BbISBAEH Y GONbHBIX C
abcueccamu (kak y nauuentos ¢ LM, Tak v 6e3 TLM). Camoe
HWU3Koe umucno neiikountos (mepmaHa 02 (0,1-05)x10°/n)

ObiN0 0TMeYeHo y nauueHTos ¢ NI, He UMEBLWUX BUAUMbIX
M3MeHeHMI B nepuaHanbHbix TkaHsax (Puc.2). CywiectBeHHble
pa3nuuuns Mexay rpynnamn Kacanucb UCTOYHWUKOB MHULN-
poBaHusA nepuaHanbHoW knetyatku. Knaccuyeckuii narore-
He3 aHOpeKTanbHOro abcLecca Obla XapaKTepeH Ais ANU30-
pos MW 6Ge3 TLM: yaue UCTOYHMKOM MHEKUMM ABASAIUCH
aHanbHble KpunTbl (33,3% npotus 4,1%; p<0001), cBULWM
(33,3% npotus 13,5%; p<0,001) (Ta6n.2).

Y 6onbHbix ¢ TLUM B 6onbluMHCTBE HabNOAEHUI BOCNa-
neHune GopMUPOBaNoCh BOKPYr fetheKTOB CTEHOK aHaslb-
HOTO KaHana wiu nepumaHanbHoOM KOXM: yalye 0OTMeYeHo
WHMLMpOBaHMe aHanbHbIX TpewuH (Puc.3) (66,2%
npotue 19,1%; p<0,001), A3B nepuaHansbHON KOXMW -
13,5%. B mByx HabMofeHMAX UCTOYHUKAMU UHDEKLMN
ObiIM NocneonepaLMoHHble paHbl. KpuntoreHHble napa-
MPOKTUTBLI cOCTaBuAmM nuwb 4,1% snuzogos NN c M.

B Tabnuue 3 npeactaBneH CNeKTP MUKPOOPraHU3MOB,
BbIJENEHHbIX B MOMEHT pa3suTus MM 13 npamoii Knwwkm
U M3 KpoBu. Bcero 6bin0 BbigeneHo 111 MMKpPoopraHus-
MOB, CpPeAu KOTOpbix npeobnafanu 3HTEPOGAKTEpUM
(64%) 3a cyet wrammoB Escherichia coli v Klebsiella spp.
B 5(45%) cnydyaeB 6binu onpepeneHsl Pseudomonas
aeruginosa Ha CAn3ncToi npsAMoit kuwku. KonoHusaums
CNM3UCTON KMILEYHUKA IHTEPOOAKTEPUAMU C MPOAYKLMU-
el B-naktamas pacwupeHHoro cnektpa (BJIPC) cocta-
Buin 40,5%, BaHKOMULMH-YCTOMYMBLIMU LWITAMMaMU
Enterococcus faecium 13,5%.

baktepnemus BoiasneHa B 15 anusopax [, Bo Bcex
cnyyasx Ha doxe TUM. B 6 HabniogeHMsx O0TMEYEHO
BMA0BOE COOTBETCTBME MUKPOOPraHU3MOB, BblJeNIeHHbIX
13 NPAMON KMWKM 1 KpoBu. Takum obpasom, M seunacs

Tabnuua 3. Cnekmp MUKPOOP2aHU3MOB, BbideNeHHbIX Npu duaeHocmuke [TV u3 npamMod KUWKU u u3 Kposu
Table 3. Diversity of microorganisms in blood and in rectum detected via PI diagnostics

Jlokyc BbiAeneHus CoBnapenue
MukpoopraHu3mbl MWUKPOOPraHU3MoB,
MMKpOOpraHM3MbI MuxpoopraHmel KpOBb BbifleJIEHHbIX U3
npaMas Kuwka n=111 n=15 NPAMOU KULLKU U KPOBHU
n=6
lpamoTpuuaTtensHble 6akTepuu 76(68,5) 12(75,0) 0
CemeiicTBo Enterobacteria ceae 71(64) 8(50,0) 0
Escherichia coli 47(42,3) 5(31,3) 2
U3 Hux ¢ npodykyueli bJIPC 26(23,4) 2(125) 1
Klebsiella spp 15(13,5) 3(187) 0
U3 Hux ¢ npodykyueli bJIPC 14(12,6) 2(125) 2
Jpyeue snmepobakmepuu 9(81) 0 0
U3 Hux ¢ npodykyueti bJIPC 5(4,5) 0 0
Bcero ¢ npopykuueit bJIPC 45(40,5) 4(25,0) 3
HedepmeHTupylowme 6akrepum
Pseudomonas aeruginosa 5(4,5) 4(25) 1
pamnonoxutensHble bGaktepun 18(16,2) 3(18,8)
Enterococcus spp 18(16,2) 3(1838) 1
Enterococcus faecium BaHKOMULMH-YCTORYNBbIE 15(13,5) 0 0
Tpu6e
Candida spp 17(15,3) 0 0

OCOBEHHOCTU NEPMAHAJIbHBIX MHPEKLIMOHHbIX
OCJIOXHEHWN Y BOJIbHbIX TPAHYJIOUMTOINEHUMEN 1
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Tabnuua 4. BapuaHmsi neyerus 1
Table 4. Variants of PI treatment

Yucno anuszonos MU, n (%)
BapuaHTbl neyenus p
Bcero n=95 TN ecTb Nn=74 TN Het n=21
AHTUGaKTepuanbHas Tepanus 70(73,7) 65(87,38) 5(7.2) <0,001
52;:;3:% onepauuu u aHTMbakTepuanbHoi 18(199) 8(108) 10(476) 0001
Tonbko onepaumu 3(32) 0 3 0,01
Bupbl onepauuit:
BCKpbITUe abcuecca 19(20,0) 6(81) 13(61,9)
BCKpbITUE (NIerMOHbI Ta3a, KONOCTOMA 1(1,1) 1(1,4) 0(0) <0,001
“cceyeHne ceuLa 1(11) 1(14) 0(0)
Bcero npoonepuposaHo 21(221) 8(10,8) 13(619) <0,001
MpoBoAMAOCH TONKO MECTHOE NeYeHe 4(4,2) 1(1,4) 3(14,3) 0,03
Tabnuua 5. Pe3yibmamsi npumMeHeHus aHmubuomuKos y nayueH#mos c 1
Table 5. Antibiotic treatment outcomes in patients with PI
Yucno anuzonos MU n (%)
Mokasarenb p
TN ecto n=74 TN HeT n=21
HasHaueHwue cTapToBOI aHTMGaKTEpUANbHOI Tepanuu: 73 15
uedonepasoH/cynbbakram 44(60,3) 5(333) 001
Kkap6aneHembl 20(274) 0 '
npoyne aHTMOUOTUKM* 9(123) 10(66,7)
3ameHa aHTUGMOTUKOB CTApTOBOrO 3Tana Ha KapbaneHemel 17(23) 2(13,3) 0,15
MpumeHeHune kapbaneHemos 37(50,7) 2(133) 0,01
JAhheKTMBHOCTL LietonepasoH/cynbbakrama:
B peXume MOHOTepanuu 7(16) 3(60) 001
B COYETAHUM C aMUKALMHOM 13(29,5) 1(20) ’
B COYETaHUM C ApYrMMu npenaparamm™* 7(16) 1(20)
b dekTuBHOCTL KapbaneHeMoB:
B pEXMME MOHOTepanuu 8(21,6) 1(50) 0001
B COYETAHUM C aMUKALIMHOM 9(24,3) 0(0) ’
B COYETAHUM C LpYrMMU npenaparammu™* 15(40,5) 1(50)
I heKTUBHOCTb NPOYMX aHTUOUOTUKOB™® 2(22,2) 8(80) 0,001
06was 3 heKTUBHOCTL aHTUOAKTEPUANLHOI TEpanuu 61(83,6) 15(100) 0,37
5252:::,?:;%)() LJUTENBHOCTU aHTMGaKTepUaNbHOM 161(3-67) 131(1-27) 019

*YUNPOYIOKCAYUH, MUKCOPNIOKCAYUH U AMOKCUK/IAB, * *BAHKOMUYUH, TUHE301Ud U Mu2ayun

MUKPOOMONOrMYECKM JOKA3aHHBIM UCTOYHMKOM cencuca
y 6(8,1%) 13 74 60bHbIX.

AHTUGaKTepuanbHas Tepanus 6bi1a OCHOBHLIM METOLOM
neyenus M B Hawem nccnefoBaHUM M NPUMEHANACh B
88(92,6%) n3 95 3MWN (Tabn.4). Tonbko aHTUOaKTEpPU-
anbHas Tepanus B KadecTBe neveHus MW mcnonb3osa-
nack, B 0CHoBHOM, B nepuog UM (878% npotus 23,8%;
p<0,05). B 21(22,1%) cny4ae - nepBbIM 3TaNoM NeyeHus
MW Gbina cpoyHas onepaums. bONbWMHCTBO NaLMEHTOB
6b11n npoonepupoBatsl BHe ML (61,9% npoTtus 10,8%,p
<0,05). Cnyyau cnoHTaHHOro perpecca Bocnanexus (1 8
rpynne c TN 1 3-6e3 TLIM) 6binm cBA3aHbI C BOCCTAHOB-
NleHeM KONNYecTBa NEeNKOLUTOB U MECTHbIM NpUMeHe-
HMEM aHTUCEeNTUKOB.

B Tabnuue 5 npeacTaBneH aHanu3 aHTUGAKTEpUANbHOI
Tepanuu MU. Ona nevenus MU aHTMOMOTUKM daue
Ha3zHavanuch B nepuog UM (98,6% npotus 71,4%).

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

Y nauuentoB c TUM B KayecTBe CTapTOBOM AHTUMMK-
po6GHOM Tepanuu cTaTUCTUYECKM 3Hauumo (p=0,05)
yawe ucnonb3oBanuM  LedonepasoH/cynbbakTam
(60,3% npotus 33,3%) u kapbaneHemsl (274% npoTus
0%). Mpenapatbl BBOAUIUCH TONIbKO MapeHTepasbHO.
Heo6x0AMMO OTMETUTb, YTO B 3TOI rpynne B 19(25,7%)
u3 74 ann3opos passutue [ nponcxopuno Ha doHe
aHTUOAKTEpUanbHoOI Tepanuu, NPOBOAMMON MO NOBOAY
APYrMX UH(PEKLMOHHbBIX OCNOXHEHWA, @ B ABYX C/y4yasx
OTMeYeH cenTuyecKkuin Wok. Mo 3Toi npuynHe Hepenko
ctapToBoii Tepanueit NN sensnnck kapb6aneHemsl.

B rpynne nauyuenTos 6e3 LM aHTubGakTepuanbHas Tepa-
nua yalle fonoNHANa onepaTnBHoe neveHue. CrapToBas
aHTUOaKTepuanbHas Tepanus B OOMbWMHCTBE 3MU30-
poB (66,7%) npoBOAMNACh TaKUMW npenapatamu, Kak
umMnpodnokcaumH, MUKCOMNOKCaLMH, aMOKCUKNaB,
KOTOpble Ha3HayalW Kak nepopanbHo, Tak M napeHTe-

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



Tabnuua 6. Pe3yibmamsl KOHCEPBAMUBHO20 U XUpypauyecko2o eyeHus [N
Table 6. Conservative and surgical treatment outcomes in patients with PI

run ecrs, n (%) FUN Her, n (%)
Mokasarens KoHcepBaTtueHo KoHcepBaTtusHo P
OnepupoBaHbl OnepupoBaHbl
nponeyeHbl nposeyeHbl
Yucno anusopgos M 8 66 13 8
HasHayeHne aHTUOMOTHKOB 8(100) 65(98,5) 10(76,9) 5(62,5) <0,001
Perpecc cumnTomMoB BOCNaneHus 7(875) 54(83,1) 13(100) 7(875) <0,001
®opmupoBaHue abcuecca/cBua 0(0) 9(13,8) 0 (0) 1(125) 0,27
Mporpeccuposanue NN 1(12,5) 2(31) 0 (0) 0(0) 0,19
EZ?::LLE)T::;X; If;;;::,b::;“’ 25,5(5-54) 151(1-67) 1,2(1-21) 15,2(3-27) 001
* cpasHugalomcs pacnpedesieHus yacmom npu Haauyuu u omcymemasuu U1
Tabnuua 7. Pesynsmamsi neveHus 1 8 3asucumocmu om npodosxumensHocmu LI
Table 7. Outcomes of PI treatment according to GCP duration
AnutenbHoctb UM, gHK
MNokasarens
1-14 15-30 >30
Yucno anusopgos M 24 25 24
HasHaueHue aHTUOaKTepUaNbHOM Tepanuu, n 23 25 25
Mopaudukauus a/6 Tepanuu, n (%) 4(16,7)* 6(24) 10(40)*
HasHaueHwe kapbanexemos, n (%) 9(375) 12(48) 13(52)
Mporpeccuposanue NN, n (%) 0(0) 0(0) 2(8)
Couetanue MU ¢ gpyrumu nHdekuuamm, n (%) 6(25) ** 15(60) 13(52) **
bakrepuemus, n (%) 3(125) *** 5(20) 7(28) ***
CpeaHss LAUTENbHOCTb aHTUOAKTEPUANbHOM Tepanuu, LHU 8,3t 12,9 23,14

* KR REXH - pasauyue cmamucmuyecku 3Haqumo (p<0,05)

panbHO. 3TV Npenapatbl 6bIIU [OCTATOYHO IDPEKTUBHDI
ToNbKO B rpynne 6e3 I'LUM (80% npotus 22,2%, p=0,05).
Mpu couetanun MU c TLM 3dpdpekTMBHOCTE MOHOTEPANUM
aHTUOMOTHKAMM Gblna CTaTUCTUYECKM 3HaYuMo (p=0,05)
Huxke, yem B rpynne 6e3 TUM kak gns uedonepasoH/
cynbbaktama (16% npotus 60 %) Tak 1 aas KkapbaneHe-
MoB (21,6% npoTus 50 %).

[lobaBneHne [pyrnx aHTUMUKPOOHBIX NpenapaTtoB K
AHTUOMOTHKAM NEPBOI IMHUN NPUMEHANOCH B 48(55,2%)
HabnoaeHusx, vawe y 6onbHeix ¢ TUM (69,9 npoTus
20%).Yawe ncnonb3oBanu aMuKauumH — 583%, BaHKO-
MUUMH - 19,4%, aHTUMUKOTUKM - 27,8%.

B rpynne nauuentoB c¢ UM npu gobasneHun amuka-
UMHA NeyeHue ObINO yalle YCMewWHbIM NpU Has3Have-
HuM uedonepa3oH/cynsbaktama (178% npotus 9,6%).
[lobaBneHue BaHKOMULMHA (UM NUHe30AMAA) yBENU-
YMBANO YACTOTY M3JEYEHWI Npu Ha3HayeHWU Kapba-
neHemoB (20,5% npotus 11%, p=0,05).Yactota npu-
MeHeHWs kKapbaneHeMoB Ha BCex 3Tanax Tepanuu Gbina
6onbuwe npu covetanmun MU ¢ TLUM (50,7% npotus 13,3%;
p=0,05). [lns oLEeHKU pe3ynbTaToB NeyeHus 6bin NpoBe-
OeH aHanu3 noArpynn onepupoBaHHbIX U He OMepupo-
BaHHbIX 60MbHbIX (Tabn.6).

Pe3ynbTaToM KOHCEpPBATUBHOW aHTMGaKTepUanbHOii
Tepanuu MW B nepuog TLUM 6bin perpecc npusHakos
BOCMNaNeHUs B TKaHaxX B 83,1% cnyyaes; B 13,8% Habnto-
JEeHWI B NepuoL BOCCTAHOBEHUA HeliTpodunos cdop-

OCOBEHHOCTU NEPMAHAJIbHBIX MHPEKLIMOHHbIX
OCJIOXHEHWN Y BOJIbHbIX TPAHYJIOUMTOINEHUMEN 1
OlYXOJIEBbIMU 3ABOJTIEBAHMAMM CUCTEMbI KPOBU

MuUpoBanuch abcleccsl uau ceuwM, notpebosaslune
XUPYPru4ecKoro neveHus.

Cpean onepupoBaHHbix nauueHto ¢ [LIM perpecc
CUMNTOMOB BOCNANEHUSA BblN AOCTUTHYT 875% Ciydaes.
Cnepyet oTmMeTUTL, YTO B rpynne nauueHtos ¢ LU Bce
onepauuu coYeTanuch C aHTMOGaKTepUanbHOI Tepanuen.
[InutenbHOCTb aHTUOAKTEPUANbHOW Tepanun B CPELHEM
Obina cylecTBeHHO GOMblUe B rpynne OnepupoBaHHbIX
6onbHbix ¢ TLM, yem B rpynne nponeyeHHbIX KOHCepBa-
TMBHO (B cpefHem 25 fHelt npoTus 15, p=0,05).

Mpu aHanu3e GaKkToOpPOB, BAMAIOWMX HA YaCTOTY u3neye-
HUS U AAUTENbHOCTb Tepanuu, uMena 6o/blioe 3HaYeH e
npofoMKMUTENbHOCTL Nepuoga UM (Tabn.7).

Mpu yBenuuenun cpoka UM Gonee 30 gHeil pocTo-
BEpHO yBennuyuBaetcs yactota couvetaHus MU c gpy-
TMMU MHDEKLMOHHBIMU OCNOXHeHUaMU ¢ 25% po 60%
(p<0,05). Mpwu 3tom MW pocToBepHO Yalle CONPOBO-
xpaetca 6aktepuemueit (TLM go 30 gHeit — 12,5%, npw
rUn 6onee 30 aHeit — 28%; p<0,05), HEOOXOAMMOCTbIO
MoauduKaumMu aHTMbaKTepuanbHol Tepanum (16,7 npo-
"B 40%; p<0,05) M BAUTENLHOCTLIO NPUMEHEHUSA AHTH-
ouoTukos (8,3 npoTus 23,1 aHs; p<0,05).

OtcyTcTBMe 3dhdekTa, nporpeccMpoBaHue WHbeKLUK
OTMEYeHO Yy ABOMX NALMEHTOB C gnutenbHocTbio LI
6onee 30 gHeit. 0gHako M He 6bina HenocpeaCcTBEHHO
MPUYMHON NeTanbHbIX UCXOAOB B AAHHOM MCCNefoBa-
HUU.
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OBCYXOEHUE

MM okasbiBaeT onpepensiwliee BAMAHWE Ha 4YacTOTy
pa3BUTMA MHMEKLUMOHHbIX OCNOXHEHUIA B remarono-
rMyeckoin KnuHuke. B 74(779%) w3 95 3nu3ofoB B
paHHom uccnegosaHuu MW passunace B nepuog IU[M.
Moxoxune AaHHble NPOAEMOHCTPMPOBAHbI Cpeau nauu-
eHToB, 06cnenosarHbix B HMULL rematonorum ¢ 2009 no
2015 rr. [12]. bonbwuHcTBO 3nu3opos MM B nepuog UM
(74,3%) pazsunucs Ha doHe Kypcos XT.
®opmupyoweecs Ha toHe LM BocnaneHue napapek-
TaNbHbIX TKaHel MMeeT cBOeoGpa3Hble YepThl, KOTOpbIE
CYIL,ECTBEHHO OTIIMYAIOTCA OT NapanpoKTUTa y UMMYHO-
KOMNETEHTHbIX 6oNbHbIX [8,13].

0bwenpuHaToe 06bACHEHWE NaTOreHe3a aHopeKTab-
Horo abcuecca (0CTpOro NapanpokTUTa), a TakkKe aHo-
peKTanbHbIX CBUILEi - 3TO BOCNaNeHne OKONOMPAMOKU-
WeYHON KNeTyaTku, 0bYCNOBNEHHOE PacnpoCTPaHeHM-
eM BOCMaNUTeNbHOro Npouecca M3 aHanbHbIX KPUNT U
aHanbHbIx Xenes [13-15].

B Hawem uccnefoBaHWu abCONOTHOE KONMYECTBO
KPUNTOTEHHbIX NapanpoKTUTOB ObINO paBHbIM B 06euX
rpynnax (13 npoTtus 14). OpHako y nauueHToB ¢ LM,
KNnaccuyeckne KpUNTOreHHble napanpokTuThl (4,1%)
M 06OCTPEHNS XPOHUYECKOTO MapanpokTUTa Ha (oHe
CYLLECTBYIOLMX NapapekTanbHbIx cBulLei (13,5%) npes-
CTaBAANM NUWb Hebonblylo fono HabnwoaeHuin MA.
B OonblmMHCTBE cnyyaeB MHQEKLMOHHbIA npouecc B
napapekTtanbHoin Knetyatke B nepuog LI npencrasnsan
coboii BocnaneHue, hopMupytolLeecs BOKpYr fLedeKToB
aHofiepMbl, nepuaHanbHoit koxu (Puc.3). OtcytcTeue
HenTpounoB onpefensieT BO3MOXKHOCTb ANA NosBe-
HWUA [QONONHUTENbHbIX MeXaHW3MOB WHMULUPOBAHMUSA
- pacnpocTpaHeHus GaKkTepuanbHOi (GNopbl B TKAHU U
KPOBOTOK KaK CO CNM3MCTOW KWWEYHMKA, TaK M yepe3
NOBPEXAEeHMA KOXM aHaNbHOTO KaHana 1 nepmaHanbHom
obnactv [1,8,12]. Mo3ToMy B YCNOBUAX HEWTPONEHWUU
4acTbIMW UCTOYHUKAMKU WHOULMPOBAHMA MapapeKTanb-
HOW KNeT4yaTKM CTAaHOBATCA aHalbHble TPeWMHbl, A3BbI,
3pO3MBHbIE NMPOKTUTHI, LEPMATUTLI U pyrie NpoLecchl,
Hapywalolue 6apbepHyio BYHKLMIO KOXU U CIU3UCTOI
[15.12].

B nutepartype oTcyTCTBYeT KnaccupuKkauns U3mMeHeHUn
B NepuaHaibHbIX TKaHAX, cBA3aHHbix ¢ [LUM. B 6onb-
WKHCTBE NyONUKauuii BeigensioTcs abceueccsl, UHGUb-
TpaTMBHOE BOCMANEHWe, HEeKPOTUYECKWEe U A3BEHHble
nopaxenus. o faHHbIM WCCNEA0BAHMA, BKNIOYABLIETO
MaLMEeHTOB C TAXENON HEeNTpOneHWen U Nenkemuei,
aHopekTanbHas 60b (86%) ABNAETCA CaMbiM YacTbiM
npusHakom lMW; u3meHeHus TKaHel B BUAe runepemum
1 LennionnTa NpucyTcTByioT B 42%, a CKOMAEHUe rHoA
nosnsioTca pepko (13.5 %) [3]. B Hawem uccneposa-
HuM Bocnanexue B nepuog UM B 6onblmnHCTBE Habni0-
LEHUIA Bbi0 NMPEACTABNEHO MH(UILTPATOM (71,8%) u
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PucyHok 4. KT opzaHos manozo masa. [layuesm JI. [I3:
HexodxkuHckaa numegpoma. CocmosaHue Ha (oHe B8bICOKOOO-
3Hot [IXT. [paHynoyumonerus. [llepgpopayus cmenku npamol
KUWKU, NapapekmanbHas nosocms, COOePKauyas 2a3.

Figure 4. Pelvic (T image. Patient L. Diagnosis: non-
Hodgkin's lymphoma. Patient’s status in the setting of high-
dose chemotherapy, granulocytopenia. Rectum perforation,
pararectal cavity containing gas

Hekpo3amu TkaHei (10,8%). CnepyeT oTMeTWUTb, 4TO
dopmupoBaHue abclecca pefKoe, HO BO3MOXHOE Mpo-
senedue MW npu TUN [6]. B aaHHoM uccnenoBaHum B
6(8,1%) 13 74 anusopos MM oTmeyeHo popmupoBaHue
MONOCTHBIX 0OPa30BaHMi B NapapeKkTalbHOI KieTyaTke
B nepuop L. CopepxnmbiM Takux nonocreir sABnAnCA
FHOM, @ NpU HaNUYnK fedekTa B CTEHKE KUK — KULLIeY-
Hoe cogepxumoe unu ras (Puc.4).

Hapagy c npepctaBneHHbiMu Bbiwe cdopmamu [N y
yacTu nauueHToB ¢ Taxenow UM HeBO3MOXHO BU3ya-
NN3MPOBaTb ABHbIE MPU3HAKM MHDEKLNY, KOTOPbIE NpK-
CYTCTBOBA/M Obl Yy UMMYHOKOMNETEHTHOO NauueHTa [8].
B Hawem nccnegosaHum 10,8% 3nu3sogos N y nauueH-
T0B ¢ 'L npoTeKanu ¢ UHTEHCUBHBIMU 6ONSMU, HO Ge3
KNaccuM4yeckux NpU3HaKoOB BocnaneHus. V3ameHeHus B
TKaHAX yOaBanocb GUKCMpoBaTh ToNbKO npu MPT Bu3y-
anusauuun. WccnepoBaHne 3aBUCUMOCTM MeXAy KOnu-
YecTBOM JNeWKOLMUTOB U KnuHuyeckumm dopmamm [N
NPOAEMOHCTPUPOBANO, YTO OTCYTCTBUE BUAUMBIX U3Me-
HEHWI B TKaHsAX ObINO NPU CaMOM HU3KOM KOJWYecTBe
neikouutos (mepgmuana 0,2 (0,1-0,5) x10° /n) (Puc.2).
Takum 06pa3om, B psfle Cly4aeB UCMOb30BaHUE TONBKO
KIMHWUYECKOH OLEHKM MOXKeT BBECTU B 3abnyxpaeHue
[4]. TouHble faHHblE O XapaKTepe U3MEHEeHUN B TKAHAX
BA)HbI, TaK KaK sABIAIOTCA OCHOBOI A8 BbIOOpA TaKTUKMU
nedeHus. UM He ucknoyaeT HaMyme NONOCTHBIX 0Opa-
30BaHUii, TpebylowWwMUx ONepaTUBHOrO APEHWUPOBAHMS.
MpUOpUTETHBIM METOLOM AOMNONHUTENLHOMO 06CNef0Ba-
Husa asnsetca MPT [4,8,13,14].

Hanbonee pacnpocTpaHeHHbIMM MUKPOOPraHW3MaMy,
KYNbTUBUPYEMBIMU U3 KPOBU U npAMON Kuwwku npu NN,
ABNAIOTCA NPeCTAaBUTENN CEMeNCTBA IHTepobaKTepuii n
IHTEPOKOKKM [3,5,7,16]. MpeobnasaHue 3HTepobakTepuii
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B KayecTBe B036byauTeneit otnmyaet MU ot gpyrux BUAOB
UHDEKLMIA KOXM M MATKUX TKaHel, BO3OYAUTENSAMI KOTO-
pbIX ABAAIOTCA CTPENTOKOKKM Unun ctacdunokokku [5]. B
LaHHOM uccnenoBaHun cpean Bos3byauteneir MN, Boige-
JIEHHBIX M3 NPAMON KWWKW, OTMeYeHO npeobnafaHue
3HTepobakTepuit 63,96% 3a cyeT wWrtammoB Escherichia
coli n Klebsiella spp. B nocnegHue rofgbl oTMeyaeTcs
TEHEHUMA K YBEANYEHNIO KONMYeCcTBa MHMEKLMOHHBIX
OC/I0XHEHMWI BbI3BaHHbLIX PAMOTPULATENbHBIMU NONU-
PE3UCTEHTHbIMM MUKpoopraHusmamu [1,5]. B paHHOM
MCCNefoBaHNM KONOHWU3ALUA CAU3UCTON KULWEYHUKA
PE3UCTEHTHLIMM WITAMMAMU BbifiBNeHa B 54% Habnoae-
HUN, U3 KOTOpbIX 3HTEepobakTepun ¢ npoaykumuein BJIPC
coctaBunun 40,5% 1 BaHKOMULMH-YCTONYMBbLIE LWITAMMbI
Enterococcus faecium 13,5%.

Heobxofn1mo oTMeTUTb, 4To Ans nauueHTos c ML xapak-
TEPHO coYeTaHMe MHMEKUMt N CeNnTUYECKNA XapaKTep
MHMEKLMOHHbBIX 0CNOXHEeHUA. B Hawem nccnenoBaHum
WHGbEKLNM KPOBOTOKA ObLIM OTMEYEHbl TONBKO Y NaLu-
eHToB ¢ TUM. MW ssunacb MukpobGUonorMyeckn foka-
3aHHbIM UCTOYHUKOM cencuca B 8,1% cnyyaes.

BaxHoi1 ocobeHHoCTbI0 nedeHus MU sBnsetcs Heobxo-
AMMOCTb YYMTHIBATb MHOTUe (haKTopbl, onpegensiolme
TakTuky. K Takum ¢aktopam oTHocaT copmy Bocna-
NleHUs, Hannyue MM OTCYTCTBME MOKasaHWi K onepa-
TUBHOMY nedyeHuto, Hanuyue LM, ee npegnonaraemyio
BJNUTENbHOCTD, TAXECTb COCTOAHUA NalMeHTa, Hannuune
APYIMX UHMEKLMOHHbBIX OCNOXHEHWIA U Tepanuto, npo-
BOAMMYIO HAa MOMeHT peructpauuu MNA.

Ecnn neyeHne ocTporo napanpokTUTa y MMMYyHOKOM-
NeTeHTHbIX OOJbHBIX TOMBKO xupypruyeckoe [13,14],
10 Hanuuue MU y 6onbHbix ¢ TLUM sBnsetca nokasa-
HMEM K CPOYHOMY Hauany aHTUOaKTepuanbHoil Tepa-
nun. PesynbTaThl psAa uccnefoBaHUA NOATBEPXAAIOT
BO3MOXHOCTb ycnewHoro nevenus MW y Takmx naum-
€HTOB C MOMOLLbI0 AaHTUOMOTUKOB LWMPOKOTO CMEKTpa
[25,10,16].

B HaweMm uccnefoBaHUM HEOOXOAMMOCTb aHTUGAKTEPU-
anbHoi Tepanun npu TLUMN 6bina Bo Bcex ciyyasx Kak
B rpynne ONepupoOBaHHbIX, TAK U HE OMNEpPUPOBAHHBIX
60nbHbIX. ToNbKO NpoTMBOMUKPOGHas Tepanus npu LN
nposofunack B 87,8% cnyyaes, B CO4ETaHWUMW C Onepauu-
et - B 10,8%.

Mbl npupepxusaemcs 3CKanaLMOHHOrO nopaxofa K
Ha3HAYeHMI0 aHTUMUKPOOHOW Tepanuu, KOTOpbIi npes-
nonaraeT Ha3HayeHWe Ha HayanbHOM 3Tane MHQeK-
uuu LedonepasoHa/cynbbakTama uan nunepauunanHa/
Ta306aKTaMa, aKTUBHbIX B OTHOLWEHUN HaKTepuii cemeii-
ctBa Enterobacteriaceae [17]. DanbHelwasn moguduka-
LA Tepanuu NpOBOAMTCA COMNACHO pe3ynbTataM MUKPO-
Guonormyeckux wucciefosaHuit. MpuynHoil HasHave-
HUA KapbaneHeMOB B KayecTBe cTapToBoil Tepanuu MA
(274% cnyyaeB) SBUNOCH HaAW4We Cencuca, centuye-
cKoro woka u pa3sutue I Ha doHe yxe NpoBOAMMOIA
aHTUOGaKTepUanbHOI Tepanuu.

OCOBEHHOCTU NEPMAHAJIbHBIX MHPEKLIMOHHbIX
OCJIOXHEHWN Y BOJIbHbIX TPAHYJIOUMTOINEHUMEN 1
OlYXOJIEBbIMU 3ABOJTIEBAHMAMM CUCTEMbI KPOBU

OcobeHHOCTblo aHTUGakTepuanbHoi Tepanuu [N
B YCNOBUAX HENTPOMEHUW ABMUNACh HU3KAA 3DheKTUB-
HOCTb Kak [3-NaKTaMHbIX aHTUOMOTUKOB, TaKk W Kapba-
neHeMOB B peXxume MoHoTepanuu. [lobaBneHue apyrux
aHTUMUKPOOHBIX NpenapatoB notpe6osanock B 70,8%
cnyyaes.

AnTubakTepuanoHas Tepanus MW y nauueHToB 6e3
MM ycnewHo nposoAunacs B pexume MOHOTEpanuu
B-nakTamMHbIMU  @aHTUOUOTUKAMHK, (HTOPXUHONOHAMMU,
aMOKCMKNaBOM. B 3Toii rpynne nauueHTOB 6Gbi1 BO3MO-
XX€H W nepopanbHbIA NpMeM Npenaparos.

Cpepn takTopoB, BAMAKOWMX Ha NPOrHo3 TeyeHus [N
W CTpaTernio aHTUbGaKTepuanbHoit Tepanuu, Gosblioe
3HayeHne uMeeT NPOAOMKUTENbHOCTE mepuoga (LI
[71718]. B HaweMm uccnenoBaHWM C YBENUYEHNEM CpPOKa
run or 1-14 po 30 Gonee fHeit CBA3aHO YBENUYEHUE
yactotbl Gaktepuemun (12,5% npotus 28% p<0,05);
coyetaHus MU ¢ apyrvumu MHDEKLUAMU; HEOOXOZUMOCT
moguduKaunu aHTubakTepuanbHo Tepanuu (16,7%
npoTtue 40% p<0,05); BANTENBHOCTU NPUMEHEHUS aHTU-
ouoTukos (8,3 npoTus 23,1 aHs; p<0,05).
Heo6x0AMMOCTb B ONEpaTUBHOM JIEYEHWUU Y NALIMEHTOB C
LN BO3HMKAET NpM HaNUYUM NONOCTHBIX 06Pa30BaHMIA
MW 0YaroB JecTpyKLUMKM TKaHel. Y 6onbHbix ¢ TLM aHTyH-
MWUKPOBHAs Tepanus JoKHa 6bITb HaYaTa OfHOBPEMEH-
HO C XMPYPruyecKnm BMeLaTeNbCTBOM W NMPOAJOIKEHA B
nocneonepaymMoHHOM Nepuopae [0 MOJHOMO UCYe3HOBe-
HUA NPU3HaKoB MHMeKuuun. Tpu Takoi TaKTUKe OTMeye-
HO OTCYTCTBME CYLLECTBEHHbIX OCNOXHEHWUNA, CBA3AHHbIX
C onepauueit, B ToM uucne y 6onbHbix ¢ TLUM [78].
OpnHako onepatuBHoe neyeHue B nepuog UM cBa3aHo
C yBeNMYeHWeM MpOoLOMKUTENbHOCTU MH(EKLMOHHOIO
3NNU304a U aHTUBAKTEpPUANLHON Tepanuu.

SAKIMKOYEHUE

CoctosiHme T'LIM cTaTMCTUYECKM 3HAYMMO NOBbILLAET BEPO-
ATHOCTb paszsutua M. Ona NN, passuslueiica B ycnosuax
FLM, xapaKTepHbl aTMNW4Hble, 4acTO CKYAHbIE KNUHW-
Yeckue NpoABAEHUS U BbICOKAs BEPOATHOCTb Cencuca.
bonbwmnHcTo anu3opos MWy nauunentos c MU He cBA3a-
Hbl C KNacCM4YeCKUM KPUNTOMNAHAYAAPHBIM MeXaHU3MOM
opMMpoBaHUs aHOpeKTanbHbiX abcueccoB. OCHOBHbIM
MeXaHU3MOM WH(MULMPOBAHUA NapapeKkTanbHOi KneT-
yatkn B nepuopg UM saBnserca npoHUMKHOBeHWE MUKPO-
OpraHM3MOB uYepe3 HapylueHHble TKaHeBble Gapbepbl.
AHTnGaKTepuanbHasa Tepanuu sBASETCA MPUOPUTETHLIM
metopom nedenua [N B ycnosusax TUIM; adpdexTns-
HOCTb aHTMOaKTepuanbHoit Tepanuu coctaBuna 83,1%.
HeobxoanmocTb onepatusHoro snedequs B nepuod LM
accouMMpoBaHa C yBeNUYEHUEM MPOJOIKUTENbHOCTY
MHMEKLUMOHHOMO 3NK1304a M aHTUGAKTEpUanbHoOIl Tepa-
nuu. Ysennuenne npoponxkutensHoctn LM asnsetcs
HebnaronpuATHbLIM NPefUKTOpoM B NedeHuu NN,
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Eduard G.Gemdzhian, Karen |.Danishyan

National Research Center for Hematology (Novy Zykovsky proezd, 4, Moscow,
125167, Russia)

AIM: to study the perianal infection (PI) in patients with granulocytopaenia (GCP) and hematological malignancies (HM).

PATIENTS AND METHODS: the prospective study (2016-1018) includes 95 episodes of PI in 76 patients with HM (male/female 35/44; mean age
of 35 (17-69)). 43(54.4%) of the patients were detected to develop acute leukemia (AML - 34 (43%); ALL - 9(11.4%); NHL - 17(21.5%).

The comparison of PI episodes within the GCP period (number of granulocytes less than 0.5x10°/) and without it was done.

RESULTS: PI episodes within the period of GCP were significantly much more often than those without GCP (77.9% vs 22.1%, relative risk 3.5
(95% CI: 2.4-5.2).

The biggest number of PI episodes in the setting of GCP was registered within the period of chemotherapy (ChT): in the phase of consolidation
(28.4%) and induction (13.3%) of acute leukemia ChT and lymphomas’ ChT (20.3%).

Anal fissures were the most frequent source of PI within GCP period (66.2% vs 19.1% without GCP, p<0.001).

Inflammatory changes in perianal tissues were clinical features of PI in the setting of GCP in 89.2% of the cases: inflammatory mass in 71.6% (vs
23.8% without GCP, p<0.001), abscess in 8.1% (vs 66.7% without GCP, p<0.001).

In 10.8% of the cases of PI with GCP only perianal pain and fever were registered. No tissues change was detected with the lowest WBC count
(Me 0.2 (0.1-0.5) x10%/1). Bloodstream infections were detected in 15 (20.3%) episodes within the period of GCP only, of them in 6 (8.1%) cases
the species matching of microorganisms in blood and in rectum was noticed.

Within the period of GCP antibacterial therapy was carried out in 98.6% of the cases: antibacterial therapy alone was applied in 87.8% of the epi-
sodes (vs 7.2% without GCP, p<0.001); both antibacterial therapy and surgical treatment were carried out in 10.8% (vs 61.9% without GCP, p<0.001)
of the cases. Mean duration of antibiotic treatment of patients with GCP was drastically longer in the group of postoperative patients in comparison
with the group of those who had conservative treatment (25.5 vs 15.1 days, p=0.05). Antimicrobial therapy within GCP period resulted into inflam-
mation regress in 83.1% of the cases; abscess or fistula formation, hence surgical treatment in 13.8% of the cases; progression of infection in 3.1%
of the cases. Increase of GCP duration up to 30 and more days is connected with bacteremia rate increase (12.5% vs 28%, p<0.05); combinations of
PI with other infections (25% vs 52%, p<0.05); requirement of antimicrobial therapy modification (16.7% vs 40%, p<0.05).

CONCLUSION: GCP significantly raises risk of PL. PI that develops in the setting of GCP, is characterized by abnormal, often low clinical manifesta-
tions and high risk of sepsis.

Invasion of microorganisms through affected tissue seals is the basic mechanism of perianalinfection within the period of GCP. Antibacterial
therapy is the prior method of PI treatment in the settings of GCP; antibacterial therapy efficiency is 83.1%. Need for surgery in the period of GCP
is associated with the infectious episode and antibacterial therapy duration increase. Lengthening of GCP is a negative predictor in PI treatment.

[Key words: perinatal infection, abscess, leukemia, agranulocytosis, granulocytopaenia, neutropenia, hemoblastosis]
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MM - multiple myeloma

LIST OF ABBREVIATIONS MRI - magnetic resonance imaging
ALL - acute lymphoblastic leukemia

AA - aplastic anemia AML - acute myeloid leukemia

BLES - extended-spectrum B-lactamases PI - perianal infection

GCP - ranulocytopenia CT - chemotherapy
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INTRODUCTION

The leading factor in the development of infectious
complications in oncohematology is granulocytopenia
(GCP). The rate of infectious complications increases
with a decrease in the number of granulocytes
less than 1.0x10°/l, and significantly increases
with granulocytes less than 0.5x10°/l. Under these
conditions, microorganisms that colonize the mucous
membranes and are not pathogenic can penetrate
damaged tissue barriers and cause infections, including
bacteremia [1].

GCP can be either a manifestation of the hematological
disease itself or a consequence of antitumor therapy.
The frequency of infectious lesions of perianal tissues
in oncohematological patients during GCP reaches
10.8% [2].

The absence of granulocytes significantly changes not
only the occurrence, but also the clinical manifestations
of infectious processes. The formation of inflammatory
changes in tissues may be delayed and have atypical
forms.

To describe infections in the perianal area in such
patients, the term "anorectal" or "perianal infection"
(PI) is used, which includes both perianal abscesses
and fistulas, as well as other clinical forms, such as
inflammatory mass, ulceration, necrosis, soft tissue
damage due to the hematogenic spread of infection,
etc. [3-9].

A peculiar feature of infectious processes occurring
against the background of GCP is a combination of a
poor clinical signs and local manifestations with a high
frequency of sepsis and mortality [1].

Anoanal pain may be the only symptom of PIin patients
with severe GCP [3]. The proportion of infectious
complications that occur without a significant increase
inbody temperature in patients with oncohematological
diseases receiving modern chemotherapy (CT) is
20-28% [1-3], especially often infectious processes
without fever are observed against the background of
steroid therapy.

Sepsis is registered in 20-33% of patients with PI and
GCP [9,10]. PI is one of the causes of septic shock in
patients with neutropenia [59].

Publications in the 1980s and 1990s showed a high
mortality rate among patients with PI and GCP, reaching
50% [3, 11]. In recent studies, the mortality rate
associated with PI does not exceed 5% [25,710,16].
The authors attribute the decrease in mortality to early
diagnosis and early initiation of antimicrobial therapy,
the use of stimulating factor colonies to reduce the
duration of GCP [7].

Understanding the features of the infectious process
in perianal tissues in patients with GCP, factors that
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determine the prognosis is necessary to determine the
optimal approach and successful treatment.

AIM

To study the features of perianal infection (PI) in
patients with granulocytopenia (GCP) and tumor
diseases of the blood system.

PATIENTS AND METHODS

The criteria for inclusion of patients in the study
were: established diagnosis of hemoblastosis and the
presence of PI signs. Patients were treated at the NMRC
(the national medical research center)of Hematology
(Moscow) from 2016 to 2018. We analyzed all the PI
episodes for a given time period.

In accordance with the study protocol, a database was
created which included the following information:
age, gender of the patient; diagnosis of hematological
disease and stage of treatment; presence and duration
of GCP; clinical manifestations of PI, duration of PI
episode; treatment option; outcome of inflammation;
data fromlaboratory and microbiological tests.

A severe degree of GCP was found with a decrease in
the absolute number of granulocytes (neutrophils)less
than 0.5x10%/L.

To analyze and identify the value of GCP, all the PI
episodes were divided into two groups: the first group
- episodes that developed against the background of
severe GCP; the second one - without GCP.

The presence of inflammation signs of the perianal
tissue was evaluated clinically based on the patient's
complaints, the presence of fever, local signs of PI in

Table 1. Characteristics of patients with perinatal infection

(PD)

Indicator Number of patients, n(%)
Number of patients 79
Gender m/f 35/44
Agemedian (span) years 35(17-69)
Diagnosis
Acute myeloid leukemia 34 (43)
Acute lymphoblastic leukemia 9 (11.4)
Non-Hodgkin'slymphomas 17(21.5)
Hodgkin's Lymphoma 6 (7.6)
Aplastic anemia 6 (7.6)
Multiple Myeloma 4 (5.1)
Others 3(3.8)
Transferred from other hospitals 8(10.1)
Patients with 1 PI episode 67(84.8)
Patients with 2 PI episodes 8(10.1)
Patients with 3 PI episodes 4(5.1)
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Table 2. Indication of PI cases in patients with and without GCP

Indicator PI episodes, n (%) >
With GCP Without GCP

Number of PI episodes 74 21
Connection with ChT:
before the start of ChT 3(4.1) 6(28.6) 005
during ChT 55(74.3) 10(47.6) '
after the end of ChT 4(5.4) 4(19.0)
ChT of acuteleukemia: 40(54.3) 7(33.3)
induction 14(18.9) 4(19.0) 0.01
consolidation 21(28.3) 3(14.3)
supportive therapy 5(6.8) 0
Lymphoma ChT 15(20.3) 3(14.3)
Allo-BMT 7(9.5) 0(0) 001
Auto-BMT (bone marrow transplantation) 5(6.8) 1(4.8)
Remission of hemoblastosis 46(62.5) 10(47.6) 0.09
Combination of PI episode with other infections 32(43.2) 4(19.0) 0.05
Blood stream infections 15(20.3) 0(0) 0.01
Septic shock 2(2.7) 0(0) 0.60
e epy e o thebadarons s oo
Clinical manifestations:
abscess 6(8.1) 14(66.7)
inflammatory mass 53(71.6) 5(23.8) <0.001
necrosis/ulcers 7(9.5) 2(9.5)
pain 8(10.8) 0(0)
Source of infection:
anal crypts 3(4.1) 7(33.3)
anal fissure 49(66.2) 4(19.1)
fistulas 10(13.5) 7(33.3) <0.001
postoperative wound 2(2.7) 0
others 10(13.5) 3(14.3)

*Total of 95 PI episodes in 79 patients

the form of edema, hyperemia, and pain in the perianal
area. In case of a clinically unclear diagnosis, the
examination data were supplemented with visualization

Figure 1. Pelvic MRI. Patient P. Diagnosis: Acute Myeloid
Leukemia, granulocytopenia. Pararectum edema

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

using magnetic resonance imaging (MRI) or computed
tomography (CT).

MRI/CT signs of PI were the presence of cavities in the
perianal tissues, fluid collections, defects in the anal
wall and fistula tracts.

In patients with GCP, in the presence of clinical
data, a sufficient MRI/CT sign of PI was considered
to be the presence of edema of the perianaltissues.
Sources of infection were evaluated separately based
on examination or MRI / CT data.

Based on the data obtained the clinical forms of
PI were determined: abscess, inflammatory mass, or
necrosis. In patients with severe GCP, the presence of
pain in the perianal area and fever were considered
sufficient signs of infection.

Toidentifythe nature ofthe microflora, amicrobiological
test of smears from the anal mucosa was performed
when the patient was admitted to the hospital, the test
was repeated when the focus of infection was detected,
and antimicrobial therapy was monitored.

At a temperature of more than 38°C, blood was taken

KOLOPROKTOLOGIA, v. 19, no. 4, 2020
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Figure 2. Comparison of changes in perianal tissue in
patients with perianal infection in the group with GCP
(lower figure) and without GCP (upper figure). The
highest level of white blood cells was observed in abscess
(both in patients with GCP: median test, p=0.05, and in
patients without GCP); the lowest level of white blood
cells was observed in patients with PI who had no visible
changes in the perianal tissue.

from the vein and the hemoculture was examined.
When considering PI as a possible source of infection
in sepsis, the type of microorganisms isolated from the
rectum and blood was taken into account.

If PI was detected in patients with GCP, intravenous
antibiotics were used. For initial antibacterial
therapy, beta-lactam antibiotics with beta-lactamase
inhibitors (piperacillin/tazobactam or cefoperazone/
sulbactam) or carbapenem with anti-pseudomonas
activity (imipenem/cilastin, meropenem, doripenem)
were used. Modification of antibacterial therapy was
performed according to clinical data (with persistent
febrile neutropenia and local signs of inflammation)
and the results of microbiological tests.

Antibiotic treatment was considered effective in
registering normal body temperature and reducing
clinical symptoms of inflammation.

Indications for surgery were considered to be the
presence of abscesses, foci of necrosis and tissue
destruction. The drainage of the abscesses, necrotomy
were performed. In some cases (pelvic phlegmon),
opening and drainage were combined with colostomy.
The statistical analysis was carried out using the
database created for this study, and included the
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construction of feature distributions, verification of
statistical homogeneity of samples (Wilcoxon rank
criterion), frequency analysis, correlation analysis, and
multivariate analysis (logistic regression).

Continuous data is presented as mean (with a span) or
medians (with a span or 95% of coincidence interval),
depending on the type of distribution, while categorical
data is presented as frequencies and percentages.

RESULTS

Ninety-five episodes of PI were studied in 79 patients
(44 females). The median age of patients was 35 years
(ranging from 17 to 69 years). Most patients were
diagnosed with acuteleukemia — 43 (54.4%) and non-
Hodgkin's lymphoma — 17(21.5%).

During the follow-up period 67 (84.8%) patients had
one PI episode, 12 (15.2%) patients had two or more PI
episodes (Table 1).

PI episodes during GCP were statistically significantly
more often than those without GCP: 74 (77.9%) vs 21
(22.1%), relative risk 3.5 (95% CI: 2.4-5.2), two-sided
Fisher's exact test (Table2). A significant number of PI
episodes developed in remission of the hematological
disease in both patients with GCP (62.5%) and those
without GCP (47.6%).

The greatest number of PI episodes on the background
of GCP was observed during ChT (74.3%): more often
at the stages of consolidation and induction of ChT of
acute leukemia (28.4% and 13.3%, respectively) and
ChT oflymphoma 20.3%. The PI episodes that occurred
after BMT were also more often combined with GCP
(allo-BMT 9.5% vs. 0, auto-BMT 6.8% vs. 4.8%; p=0.01).
The PI episodes occurring without GCP predominated
in the onset of hematological disease before the start
of ChT (28.6% vs. 4.1%) and after the end of ChT
(19.0% vs. 5.4%).

Patients with GCP were characterized by a combination
of PI with other infectious complications (43.2%,
versus 19% in patients without GCP, p=0.05). In the
group with GCP, blood infections during PI were
registered in 15 (20.3%) patients, 2 of them developed
septic shock. Blood infections were not detected in the
group without GCP.

In patients with severe GCP, local signs of inflammation
in perianal tissues were clinically detected in 66
(89.2%) of 74 patients. The most often manifestation
of PI in patients with GCP was inflammatory mass
(71.6%). Necrosis/ulcers of the perianal tissues were
observed in 7(9.5%) cases, and abscess formation in
6(8.1%). In 8 (10.8%) PI episodes, only perianal pain
and fever were recorded, without inflammatory changes
in soft tissues. According to MRI data, these patients
showed signs of edema of perianal tissues (Fig.1).
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Figure 3. Granulocytopenia. Anal fissure is the source of
infection

In patients without GCP, changes in the tissues were
present in all observations. Abscesses predominated in
this group (66.7)%.

When comparing the number of granulocytes in patients
with various forms of PI, it was noted that the highest
level of white blood cells was detected in patients with
abscesses (both in patients with GCP and without GCP).
The lowest number of white blood cells (median 0.2
(0.1-0.5)x10°/1) was observed in patients with PI who
had no visible changes in the perianal tissues (Fig.2).
Significant differences between the groups concerned
the sources of infection of the perianal tissue. The
classic pathogenesis of perianal abscess was typical for
PI episodes without GCP: the most common source of
infection was anal crypts (33.3% vs. 4.1%; p<0.001),
fistulas (33.3% vs. 13.5%; p<0.001) (Table 2).

In patients with GCP, in most cases, inflammation was
formed around defects in the walls of the anal canal or
perianal skin: infection of anal fissures was more often
noted (Fig.3) (66.2% vs. 19.1%; p<0.001), and ulcers
of the perianal skin - 13.5%. In two cases, the sources
of infection were postoperative wounds. Cryptogenic
perianal infection made up only 4.1% of PI episodes
with GCPs.

Table 3 shows the spectrum of microorganisms isolated
at the time of PI development from the rectum and
from the blood. A total of 111 microorganisms were
isolated, among which enterobacteria prevailed (64%)
due to Escherichia coli and Klebsiella spp. In 5 (4.5%)
cases, Pseudomonas aeruginosa was detected on the
anal mucosa.

Colonization of the intestinal mucosa by enterobacteria
with  the production of extended-spectrum
B-lactamases (ESBL) was 40.5%, and vancomycin-
resistant strains of Enterococcus faecium - 13.5%.
Bacteremia was detected in 15 PI episodes, in all cases
against the background of GCP. In 6 observations, the
species correspondence of microorganisms isolated
from the rectum and blood was noted. Thus, PI was a
microbiologically proven source of sepsis in 6(8.1%) of
74 patients.

Antibacterial therapy was the main method
of treatment of PI in the study and was used
in 88 (92.6%) of 95 EPI (Table 4). Only antibacterial
therapy as a treatment for PI was used mainly
during the period of GCP (87.8% vs. 23.8%; p<0.05).
In 21(22.1%) cases, the first stage of PI treatment
was urgent surgery.

Table 3. Diversity of microorganisms in blood and in rectum detected via PI diagnostics

Selection locus Coincidence of
Microorganisms recum | inbleod | isolated from the
n=111 n=15 rectum and blood n=6
Gramnegative bacteria 76(68.5) 12(75.0) 0
Enterobacteria ceae 71(64) 8(50.0) 0
Escherichia coli 47(42.3) 5(31.3) 2
Of them with the production of ESBL 26(23.4) 2(12.5) 1
Klebsiella spp 15(13.5) 3(18.7) 0
Of them with the production of ESBL 14(12.6) 2(12.5) 2
Other Enterobacteria 9(8.1) 0 0
Of them with the production of ESBL 5(4.5) 0 0
Total with the production of ESBL 45(40.5) 4(25.0) 3
Non-fermenting bacteria
Pseudomonas aeruginosa 5(4.5) 4(25) 1
Grampositive bacteria 18(16.2) 3(18.8)
Enterococcus spp 18(16.2) 3(18.8) 1
s e (53 : :
Candida
Candida spp 17(15.3) 0 0
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Table 4. Variants of PI treatment

. Number of PI episodes, n (%)
Variants of PI treatment - - p
Total n=95 With GCP n=74 Without GCP n=21
Antibacterial therapy 70(73.7) 65(87.8) 5(7.2) <0.001
Combination of surgery and antibacterial 18(19.9) 8(108) 10(47.6) 0.001
therapy
Only surgeries 3(3.2) 0 3 0.01
Surgery types
opening the abscess 19(20.0) 6(8.1) 13(61.9)
gii?;g,fo:; phlegmon of the pelvis, 1(1.1) 1(1.4) 0(0) <0.001
excision of the fistula 1(1.1) 1(1.4) 0(0)
Total operated on 21(22.1) 8(10.8) 13(61.9) <0.001
Onlylocal treatment was performed 4(4.2) 1(1.4) 3(14.3) 0.03
Table 5. Antibiotic treatment outcomes in patients with PI
Indicator Number of PI episodes, n (%) .
With GCP n=74 Without GCP n=21

Administration of starting antibacterial therapy: 73 15
cefoperazone / sulbactam 44(60.3) 5(33.3) 0.01
carbapenems 20(27.4) 0
Other antibiotics* 9(12.3) 10(66.7)
Replacing start-up antibiotics with carbapenems 17(23) 2(13.3) 0.15
Use of carbapenems 37(50.7) 2(13.3) 0.01
Effectiveness of cefoperazone / sulbactam:
in monotherapy mode 7(16) 3(60) 0.01
in combination with amikacin 13(29.5) 1(20)
in combination with other medications** 7(16) 1(20)
Effectiveness of carbapenems:
in monotherapy mode 8(21.6) 1(50) 0.001
in combination with amikacin 9(24.3) 0(0)
in combination with other medications** 15(40.5) 1(50)
Effectiveness of other antibiotics* 2(22.2) 8(80) 0.001
Overall effectiveness of antibacterial therapy 61(83.6) 15(100) 0.37
Average (range) duration of antibacterial therapy, days 16,1(3-67) 13,1(1-27) 0.19

*ciprofloxacin, mixofloxacin and amoxiclav, **vancomycin, linezolid and tygacil

The majority of patients were operated on outside of
GCP (61.9% vs. 10.8%, p <0.05). Cases of spontaneous
regression of inflammation (1 in the group with
GCP and 3 without GCP) were associated with the
restoration of the number of white blood cells and local
use of antiseptics.

Table 5 shows an analysis of the antibacterial therapy of
PI. For the treatment of PI, antibiotics were more often
prescribed during the period of GCP (98.6% vs. 71.4%).
In patients with GCP, cefoperazone/sulbactam (60.3%
vs. 33.3%) and carbapenems (27.4% vs. 0%) were used
as the starting antimicrobial therapy significantly
(p=0.05) more often. The drugs were administered
only parenterally. It should be noted that in this
group in 19(25.7%) of 74 episodes, the development of
PI occurred against the background of antibacterial
therapy for other infectious complications, and in
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two cases septic shock developed. For this reason,
carbapenems were often the starting therapy for PI.
In the group of patients without GCP, antibacterial
therapy was more often complementary to surgery.
Starting antibacterial therapy in most episodes (66.7%)
was performed with such drugs as ciprofloxacin,
mixofloxacin, amoxiclay, which were prescribed both
orally and parenterally.

These drugs were quite effective only in the group
without GCP (80% vs. 22.2%, p=0.05).

When PI was combined with GCP, the effectiveness
of antibiotic monotherapy was significantly lower
(p=0.05) than in the group without GCP for both
cefoperazone/sulbactam (16% vs. 60 %) and
carbapenems (21.6% vs. 50 %).

The addition of other antimicrobial drugs to first-line
antibiotics was used in 48 (55.2%) cases, more often in
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Table 6. Conservative and surgical treatment outcomes in patients with PI

With GCP, n (%) Without GCP, n (%)

Indicator Operated on Col;::er::::ive Operated on Col;::er;/:et:ive P
Number of PI episodes 8 66 13 8
Administration of antibiotics 8(100) 65(98.5) 10(76.9) 5(62.5) <0.001
Regression of inflammatory symptoms 7(87.5) 54(83.1) 13(100) 7(87.5) <0.001
The formation of an abscess/fistula 0(0) 9(13.8) 0 (0) 1(12.5) 0.27
Progression of PI 1(12.5) 2(3.1) 0(0) 0 (0) 0.19
Avgrage (span) duration of an infectious 25,5(5-54) 15,1(1-67) 1,2(1-21) 15,2(3-27) 0.01
episode, days
* frequency distributions are compared in the presence and absence of GCP

Table 7. Outcomes of PI treatment according to GCP duration
Indicator GCP duration, days
1-14 15-30 >30

Number of PI episodes 24 25 24
Administration of antibacterial therapy, n 23 25 25
A/b therapy modification, n (%) 4(16.7)* 6(24) 10(40)*
Administration of carbapenems, n (%) 9(37.5) 12(48) 13(52)
PI progression, n (%) 0(0) 0(0) 2(8)
Combination of PI with other infections, n (%) 6(25) ** 15(60) 13(52) **
Bacteremia, n (%) 3(12.5) *** 5(20) 7(28) ***
Average duration of antibacterial therapy, days 8.3# 12.9 23.1#

*, %X xRx g — the difference is statistically significant (p<0.05)

patients with GCP (69.9% vs. 20%). Amikacin was used
more often - 58.3%; vancomycin - 19.4%; antimycotics
- 27.8%.

In the group of patients with GCP, when amikacin
was added, treatment was more often successful when
cefoperazone/sulbactam was prescribed (17.8% vs.
9.6%). The addition of vancomycin (or linezolid)
increased the cure rate for carbapenems (20.5% vs.
11%, p=0.05).

The carbapenem use at all stages of therapy was higher
when PI was combined with GCP (50.7% vs. 13.3%;
p=0.05).

To evaluate the results of treatment, an analysis of
subgroups of operated and non-operated patients was
performed (Table 6).

Antibiotic therapy of PI during GCP resulted in
regression of signs of inflammation in tissues in
83.1% of cases; in 13.8% of cases, abscesses or fistulas
that required surgery appeared during neutrophil
recovery.

Among the operated patients with GCP, the regression
of inflammatory symptoms was achieved in 87.5%
of cases. It should be noted that in the group of
patients with GCP, all operations were combined with
antibacterial therapy. On average, the duration of
antibacterial therapy was significantly longer in the
group of operated patients with GCP than in the group
treated conservatively (on average, 25 days versus 15,
p=0.05).
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When analyzing the factors that affect the recovery
rate and the duration of therapy, the duration of the
GCP period was of great importance (Table 7).

With an increase in the period of GCP to over 30 days,
the rate of combination of PI with other infectious
complications significantly increases from 25% to 60%
(p<0.05). At the same time, PI is significantly more
often accompanied by bacteremia (GCP up to 30 days -
12.5%, with GCP over 30 days - 28%; p<0.05), the need
for modification of antibiotic therapy (16.7 vs. 40%;
p<0.05) and the duration of antibiotic use (8.3 vs. 23.1
days; p<0.05).

No effect and progression of infection was observed
in two patients with a duration of GCP of more than
30 days.

However, PI was not a direct cause of death in the
study.

DISCUSSION

GCP has a decisive influence on the infectious
complications rate in the Hematology unit. In 74(77.9%)
of the 95 episodes in this study, PI developed during the
period of GCP.

Similar data were demonstrated among patients
examined in the NMRC of Hematology from 2009 to 2015
[12]. Most PI episodes during the period of GCP (74.3%)
developed against the background of ChT courses.

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



Figure 4. Pelvic CT image. Patient L. Diagnosis: non-
Hodgkin's lymphoma. Patient’s status in the setting of high-
dose chemotherapy, granulocytopenia. Rectum perforation,
pararectal cavity containing gas

The inflammation of perianal tissues formed on
the background of GCP has peculiar features that
differ significantly from perianal infection in
immunocompetent patients [8,13].

The generally accepted explanation forthe pathogenesis
of perianal abscess, as well as perianal fistulas, is
inflammation of the perianal tissue caused by the
spread of the inflammatory process from the anal
crypts and anal glands [13-15].

Inthe study, the absolute number of cryptogenic perianal
infections was equal in both groups (13 vs. 14).
However, in patients with GCP, classical cryptogenic
perianal abscesses (4.1%) and exacerbations of
perianal fistulas against the background of existing
perianal fistulas (13.5%) represented only a small
proportion of PI cases.

In most cases, the infectious process in the perianal
tissue during the period of GCP was an inflammation
that formed around defects in the anoderm and
perianal skin (Fig.3).

The absence of neutrophils determines the possibility
for the appearance of additional mechanisms of
infection - the spread of bacterial flora into the
tissues and blood both from the intestinal mucosa, and
through skin damage to the anal canal and perianal
area [1,812].

Therefore, in conditions of neutropenia, anal fissures,
ulcers, erosive proctitis, dermatitis, and other processes
that violate the barrier function of the skin and
mucosa become frequent sources of infection of the
perianal tissues [1,512].

There is no classification of changes in perianal
tissues associated with GCP in the literature. In most
publications abscesses, infiltrative inflammation,
necrotic and ulcerative lesions are distinguished.
According to the study that included patients with severe
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neutropenia and leukemia, anal pain (86%) is the
most common manifistation of PI; tissue changes
in the form of hyperemia and cellulite are present
in 42%, and pus collection is rare (13.5%) [3]. In
this study, inflammation during the period of GCP
in most cases was represented by inflammatory mass
(71.8%) and tissue necrosis (10.8%). It should be
noted that abscess formation is a rare but possible
manifestation of PI in GCP [6]. In this study, 6 (8.1%)
of 74 PI episodes showed the formation of cavities
in the perianal tissue during the period of GCP. The
contents of such cavities were pus, and in the presence
of a defect in the intestinal wall - faeces or gas (Fig.4).
Along with the forms of PI presented above, in some
patients with severe GCP, it is impossible to visualize
clear signs of infection that would be present in an
immunocompetent patient [8]. In our study, 10.8% of
PI episodes in patients with GCP occurred with severe
pain, but without the classic signs of inflammation.
Changes in the tissues were detected only by MRI
imaging. The study of the relationship between the
number of white blood cells and clinical forms of PI
showed that the absence of visible changes in the
tissues was at the lowest number of white blood cells
(median 0.2 (0.1-0.5) x10°/1) (Fig.2).

Thus, in some cases, the use of only clinical evaluation
can be misleading [4]. Accurate data on the nature of
changes in tissues are important, as they are the basis
for choosing treatment tactics. GCP does not exclude
the presence of cavities that require rapid drainage.
The priority method of additional examination is MRI
[4,813,14]. The most common microorganisms cultured
from the blood and rectum in PI are enterobacteria
and enterococci [3,5716]. The predominance of
enterobacteria as pathogens distinguishes PI from
other types of skin and soft tissue infections, which
are caused by streptococci or staphylococci [5]. In this
study, among the pathogens of PI isolated from the
rectum, the predominance of enterobacteria 63.96%
was noted due to the strains of Escherichia coli and
Klebsiella spp.

In recent years, there has been a trend to increase the
number of infectious complications caused by gram-
negative polyresistant microorganisms [1,5].

In this study, colonization of the intestinal mucosa
with resistant strains was detected in 54% of cases, of
which enterobacteria with ESBL production accounted
for 40.5% and vancomycin-resistant strains of
Enterococcus faecium 13.5%.

It should be noted that patients with GCP are
characterized by a combination of infections and
septic nature of infectious complications. In this
study, blood infections were reported only in patients
with GCP. PI was a microbiologically proven source of
sepsis in 8.1% of the cases.
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An important feature of PI treatment is the need to take
into account many factors that determine approach.
These factors include the form of inflammation,
the presence or absence of indications for surgical
treatment, the presence of GCP, its expected duration,
the severity of the patient's condition, the presence
of other infectious complications, and the therapy
performed at the time of PI registration.

If the treatment of perianal acute abscess in
immunocompetent patients is only surgical [13,14],
then the presence of PI in patients with GCP is an
indication for the urgent initiation of antibacterial
therapy. The results of a number of studies confirm
the possibility of successful treatment of PI in such
patients with broad-spectrum antibiotics [2,5,10,16].
In the study, the need for antibacterial therapy in GCP
was in all cases, both in the group of operated and non-
operated patients.

Only antimicrobial therapy for GCP was performed in
87.8% of the cases, in combination with surgery - in
10.8%.

We follow an escalating approach to antimicrobial
therapy, which involves prescribing cefoperazone/
sulbactam or piperacillin/tazobactam, active against
Enterobacteriaceae bacteria at the initial stage of
infection [17]. Further modification of therapy is
carried out according to the results of microbiological
studies. The reason for the appointment of carbapenems
as the starting therapy for PI (27.4% of cases) was the
presence of sepsis, septic shock, and the development
of PI against the background of already ongoing
antibacterial therapy.

Thelow effectiveness of both B-lactam antibiotics and
carbapenems in the monotherapy mode was a feature
of the antibacterial therapy of PI in the conditions of
neutropenia. The addition of other antimicrobials was
required in 70.8% of cases.

Antibacterial therapy of PI in patients without GCP was
successfully performed in the mode of monotherapy
with B-lactam antibiotics, fluoroquinolones, and
amoxiclav. Oral medication was also possible in this
group of patients.

Among the factors that influence the prognosis of PI
and the strategy of antibacterial therapy, the duration
of the GCP period is of great importance [71718].

In our study, with an increase in the duration of GCP
from 1-14 to over 30 days were associated an increase
in the bacteremia rate (12.5% vs. 28% p<0.05), a
combination of PI with other infections, the need for
modification of antibacterial therapy (16.7% vs. 40%
p<0.05), and the duration of antibiotic use (8.3 vs. 23.1
days; p<0.05).

The need for surgery in patients with GCP occurs in
the presence of cavities or foci of tissue destruction.
In patients with GCP, antimicrobial therapy should be
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started simultaneously with surgery and continued in
the postoperative period until the signs of infection
completely disappear.

With this approach, there were no significant
complications associated with surgery, including in
patients with GCP [78]. However, surgery in the period
of GCP is associated with an increase in the duration of
the infectious episode and antibacterial therapy.

CONCLUSION

The GCP significantly increases the risk of PI. PI
developed under the conditions of GCP is characterized
by atypical, often poor clinical manifestations and a
high risk of sepsis. Most PI episodes in patients with
GCP are not associated with the classic cryptoglandular
mechanism of perianal abscess formation. The main
mechanism of infection of perianal tissue during GCP
is the penetration of microorganisms through damaged
tissue barriers. Antibacterial therapy is a priority
method of treating PI in the conditions of GCP; the
effectiveness of antibacterial therapy was 83.1%. The
need for surgical treatment during GCP is associated
with an increase in the duration of an infectious
episode and antibacterial therapy. An increase in the
GCP duration is an unfavorable predictor in the PI
treatment.
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Paspabomka memo0dos 3¢pekmusHol OuaeHOCMUKU U MOHUMOPUH2a mepanuu KonopekmansHo2o paka (KPP) ssnsemca akmyansHol Hay4HoU
3adayel. B cocmas yupkynupyowel niasmsi 8xo00am BHeK1emoYHble HaHo-8e3ukynsl (BHB), cekpemupyemsie, npeumyuecmseHHo, Knemkamu
Kposu u 3Hoomenus. MuHopHas ¢paxyus BHB nnasmel npodyyupyemcs kaemkamu pasnudHbix mKaHed, BKAIOYAA KNemKU KUWe4YHo20 3numenus.
buoxumuyeckuli cocmas makux 8e3uKyn 0o/keH umems mKaHe-cneyuguyeckue ocobeHHocmu. Llensio npedcmasneHHol paboms! A8AAACA NOUCK
N0BEPXHOCMHbIX MAPKePOB BE3UKYJI, CEKpemUpyeMbiX KIemMKaMu KUWeyHo20 Inumesus, U OUeHKa BO3MOKHOCMU BbIO€eHUS U KONUYeCMBEHHO20
aHanu3a maxux ge3ukys ¢ yeasto duazHocmuku KPP. B uccnedosaruu 6binu ucnons308aHsl knemoyssie auruu (HCT-116, HT-29, COLO-320, HuTu-
80, SW837), nnasma nayueHsmos ¢ KPP u 300possix doHopos. Memods! aHanuza mpaekmopull HaGHO-4acmuy, amoMHO-CUN0BOU MUKPOCKONUU,
dom-610muH2a U NPOMOYHOLU YUMoMempuu npuMeHANUChL 0Na uccnedosaHus BHB. C nomowbio opueuHanbHoU mexHomo2uu UMMyHocopoyuu
6b1710 NOKazaHo, Yymo KoHyeHmpayus BHB, Ha nosepxHocmu komopsix 3kcnpeccupytomes benku CLRN3, GAL4 u Meprin A, 8 nnasme nayueHmos
¢ KPP sbiwe, yem 8 nnazme 300posbix 00HOPoB. Ha ocHose KonuyecmseHHo20 aHanu3a makux BHB moeym 6eimb paspabomatsi Ho8ble Memoosl
oduazHocmuKu u MoHumopuHza mepanuu KPP.

[Knioyesbie cnosa: KonopeKkmansHbili pak, BHeKeMoYHble HAHO-8e3UKYNbl, MKaHe-cneyu@duyHsle MapKepbl, IK30COMbl, OUazHOCMuKaj
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The development of methods for effective diagnosis and monitoring of colorectal cancer (CRC) treatment is one of the basic scientific problem.
The circulating plasma contains extracellular nanovesicles (EVs) secreted mainly by blood and endothelial cells. The minor fraction of plasma
EVs is produced by cells of various tissues, including cells of the intestinal epithelium. The biochemical composition of such vesicles should
have tissue-specific features. Presented study was aimed to identify surface markers of EVs secreted by intestinal epithelium cells and to assess
the possibility of isolating and quantification of such vesicles for the diagnosis of CRC. The cell cultures (HCT-116, HT-29, COLO-320, HuTu-80,
SW837), plasma of CRC patients and healthy donors were used in the study. The methods of nanoparticle tracking analysis (NTA), atomic force
microscopy (AFM), dot-blotting and flow cytometry were applied for EVs characterization. With the original technology of immunosorption we
have demonstrated an increased amount of CLRN3, GAL4 and Meprin A, i.e. positive EVs in plasma of CRC patients comparing to healthy donors.
Based on the quantitative analysis of such EVs, new methods of diagnostics and monitoring of CRC therapy can be developed.
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BBEOEHWE

KonopektanbHblit pak (KPP) 3aHumaer opHy w3
AUAUPYIOWNX NO3ULMI B CTPYKTYpE OHKOMoOrnye-
CKOW CMepTHOCTU, YTO 06OCHOBBIBAET aKTyasbHOCTb
pa3paboTKM HOBLIX METOLOB CKPWUHWHIA U paHHel
AuarHoctukn. KnuHuyeckne pekomeHpauuu, oteye-
cTBeHHble [1] u 3apybexHble [2], HAa NpPOTAKEHMU
nocnefHUx LecATUNETU CBOAATCA K Pa3fIUYHBIM
COYETaHUAM IHAOCKOMUYECKUX TEXHONOTUIA U METOo-
LOB BbIABEHUA CKPbITO KPOBU B CTyJe, HO 06a nop-
X0[a UMeloT OrpaHUYeHus.

Beaytca akTuBHbIE MCCNefoBaHMA no pa3paboTke
METOOB aHanMW3a KOMMOHEHTOB LUPKyAUpYyLOLei
nnasmbl [3], X0TA [O NMPaKTUYECKOTO NpUMEHeHUs
noKa He [OBELEH HU OAMH U3 BAPUAHTOB TEXHONOTUN

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

T.H. «KUOKOCTHOW 6uoncuu». OfHON M3 OCHOBHbIX
NPUYUH TAKOW CUTYALUMN ABNAETCA OTCYTCTBUE HAfEXK-
HbIX MOneKynapHbix MapkepoB KPP. UpeHnTudukauus
M CO3[aHMe MEeTOLOB aHanu3a MyNbTU-MOJIEeKyAAp-
HbIX LMPKYINPYIOWNX KOMMIEKCOB, Hanpumep, BHe-
KNeTouyHblix HaHo-Be3ukyn (BHB), npeacrtaBnsetcs
peweHuem npobnemsbl. Lupkynupylowas nnasma
copepxuT nopsaka 1011-1012 BHB/mn. 370 retepo-
reHHas nonynsuus MeMOpaHHbIX Be3UKyl, CeKkpe-
TUpYEMbIX, MPEeUMYLECTBEHHO, KNeTKaMu KpOBU W
aHpgoTenua [4]. MuHopHasa dpakunMa 3TUX Be3UKyN
nonajaeT B NJa3MOTOK U3 KJIETOK PasinyHbIX TKaHeil
[5]. ®pakuyus TkaHe-cneyndUUYHbIX BE3UKYN OTpaxa-
€T OMOXMMUYECKUI COCTAB KNETOK COOTBETCTBYIOLLNX
OpraHoB, U MMEHHO OHa MOXET UMEeTb AMarHocTUye-
ckuit noteHuman. Ecnu ata dpakumsa cywectseHHa
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MO CPaBHEHWIO C TOTANbHOW nonynAuMen UUpPKyIu-
pyIOLWKUX BE3UKYN, €e KONUYECTBEHHble WK Kaye-
CTBEHHble U3MEHEHUA MOTyT BAUATb HAa KONUYECTBO
MAU COCTaB Be3UKYN nna3mbl. Tak, Hanpumep, NOBbI-
WweHne oblei KOHLEHTPALMYU BCEX LUPKYIUPYIOLUX
HaHO-BE3UKYN 3HAOCOMaNbHOTrO MPOUCXOXKAEHNA
(unu 3k30coM) GbINO onucaHo y nauuentoB ¢ KPP
[6]. HecmoTps Ha 04eBUOHO HW3KYH [MATHOCTM-
YecKylo crneundUYHOCTb Takoro MOAX0Aa, aBTOPbI
nccnefoBaHUs pPEKOMEH[0BaNM KONMYECTBEHHBIN
aHanu3 LUPKYAUPYIOLWMX IK30COM B KayecTBe MeTo-
Aa ckpuuuura. C ppyroil CTOPOHbLI, BbiABNEHKME B
nna3me cneunduyeckon dppakuymm BHB, cogepxaiymx
KPP-accouuuposaHHble PHK [7], MmukpoPHK [8] nnn
npoteasbl [9], MOXeT uMeTb Gosee BbICOKYIO Aua-
FHOCTMYECKylo cneuynpuyHOCTb, YeM NPOCTO nofcyeT
Be3ukyn. OfHAaKo CNOXHOCTb BbIABNIEHNS MUHOPHOM
thpakumum BHB ¢ onpepneneHHbIMU GUOXUMUYECKUMU
XapaKTepucTukamm B coctaBe «(OHOBOW» nonyns-
LMK BCeX BE3WKyN Mna3mbl KOMNpPOMETUpyeT puar-
HOCTUYECKYI0 YYBCTBUTENbHOCTb M MNPaKTUYECKYIO
3HaYMMOCTb TaKOro NOAX0AaA.

MoxxHO npepnonaraTe [Ba NPUHLMUNMANBHBIX peLle-
HUA npobnembl. Bo-nepBbiX, NpUMEHeHWe ynbTpa-
YYBCTBUTENbHbIX TEXHONOTNIA AeTeKUUN Be3UKynap-
HbIX MApPKepOB C MOMOLLbIO, HANPUMEP, INEKTPOKMHe-
TUYeCcKux yunos [10] mnm NnoBepXHOCTHO-YCUNEHHON
pamaHoBCKoW cnekTpockonuu [11]. Bo-BTopbIX, pas-
paboTKa MeTOA0B KOHLeHTpauuu (B upeane, cneum-
thnyeckoro BbigeNeHMs) BE3UKYN, CEKPETUPYEMbIX
knetkamu KPP. MpocTbiM npumepom Takoro noAxopa
MOXET CNYXWUTb MeTo[ aHanu3a Be3uKyn u3 obpasua
nnasmbl, MoAy4eHHOro U3 BeH Opbbkeikn [12], Ho
npaKkTMyecKoe NpUMMeHeHWe TaKoro MeTofa Kaxercs
3aTpynHuTenbHbIM. KoHUeHTpaumsa oTaenbHon dpak-
LMW BE3UKYA M3 Maa3mbl, MONYYeHHON TPajMLMOH-
HbIM MYTEM C NOMOLLbIO TEXHONOTMIA UMMYHOCOPOLMY,
npeacrasnseTcs 6onee NepcnekTUBHON, U OHa Gbiia
yXKe peanu3oBaHa B paMKax pa3paboTKM MeTonoB
AMATHOCTUKM NIIOCKOKIETOYHOrO paKa rojoBbl U Wen
[13] u menaHomsbl [14].

B ocHoBe npeAcTaBNeHHOro WCCAEAOBAHUA NEXUT
NPeAnoNoXeHNe 0 TOM, YTO KNeTKU KNLLEYHOTo 3anuTe-
NNs ceKpeTupyioT cneuncduyeckuit Habop membpaH-
HbIX NPOTEMHOB, U 3TN MPOTEUHbI MOTYT CEKPETUpO-
BaTbCs B cocTaBe MembpaHbl BHB. Mpu pazsutun KPP
KNeTKu cpefiHe- Wnu BbICOKOAU( D EepeHLMPOBaHHON
OMYyXO/N COXPaHAIOT TKaHeByl AUQhepeHLpPOBKY,
MX Hapy)XHas meMbpaHa U MeMbpaHa CEKPETUPYEMbIX
umn BHB copepxart TkaHe-cneuuduyHble Mapke-
pbl. 3TU MapKepbl MOTYT ObITb MCMNONb30BaHbI ANs
BbIAENEHUS U aHanu3a TKaHe-cneuumduyHoix BHB, a
NoBbIWEHNE KOHLLEHTPaL MK TaKux BE3UKYN B Nnasme
MOXEeT CNYyXUTb npu3Hakom passutua KPP.

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

MATEPUATTBI 1 METObI

Buonoruyeckuit matepuan

Buonornyeckoit matepuan 6bin nosydyeH OT AOHOPOB
M NaLWUeHTOB, NPOXOAMBLIMX 0BCNefoBaHUE MW Neye-
Hue B OIBY «HMWUL, onkonorum um. H.H.leTtpoBa»
Mun3gpasa Poccum (CankT-Netepbypr) u ®TBY «HMUL,
Kononpoktonorun wumeHun A.H. Poixux» Mwun3pgpasa
Poccun (MockBa). BeHo3Has KpoBb coGupanach B BaKy-
TeliHepsl ¢ IATA, nnasma otgensnach B TeyeHue 10
MUHYT nocne 3a6opa KpoBM, 3aMOpaXKMBaNach 1 XpaHu-
nace npu -80°C. Matepuan cocko6oB anutenus nony-
Yanu HenoCpefcTBEHHO NOCNe onepauuMil C y4acCTKOB
Hen3MeHeHHOW KNLWEYHON CTeHKH.

Knetku

B paboTe wucnonb3oBanu KAeTKU NATU CTabBUNbHBIX
AunHnit HCT-116, HT-29, COLO-320, HuTu-80, SW837, nosy-
YEHHbIX U3 KOMNEKUMM KNeTOuHbIX KynbTyp WHcTUTyTa
Uutonorun PAH (Cankt-lMetepbypr). KneTku Kkynbtu-
BupoBanu B cpefe RPMI-1640 c pobasnenuem 10%
3IMOPUOHANBHON OblYbeil CHIBOPOTKU U CMecU aHTMOUO-
TukoB [eH-Crpen, 100 mkr/mn (Bce ot 000 «buonoty,
PO) B cTaHAapTHbIX ycioBuAX. [na 3KCNepUMEHTOB
no MpPOTOYHON LUTOMETpUM W [OT-ONOTTUHIA KNETKU
BblpalyMBanyu 4o NAOTHOCTU He Gonee 70%, CHUManu
c cybcTpata cMecbio pactBopoB TpuncuHa (0,025%) u
BepceHa (1:1), otmbiBanu docdatHo-conesbim Oydepom
(®Ch) n pasBogunu [o KoHUeHTpauun 1x10° kn/mn.
Ins soigenenns BHB kneTkn KynsTMBMPOBaAUCh B CTaH-
LApPTHbIX YCII0BUAX B Cpefe, cofepxalen 10% Tenayben
CbiBOpOTKM 6e3 BHB, KOHAULNOHNPOBAHHYIO KNETOYHYIO
Cpefy HaKannuBanu B TeYeHMe HECKONbKMUX naccaxei
[0 06béma 200 ma.

BbipeneHue HaHO-Be3UKYN

Ons BbigeneHns BHB nnasmy (2 mn) pasmopaxuBsa-
am po +4°C, passogunu 1:1 B ocdatHo-coneBom
oydepe (PCB) u nocnepoBatenbHO LEHTPUGYrUpo-
Bann 300g — 10', 2000g - 10' u 10000g - 10' ans
OCaX[EHWUS KNETOYHOrO0 [EeTpUTa U KPYMHbIX MeM-
OpaHHbIX BE3UKYN. IK30COMbI BbIAENSANM U3 CynepHa-
TaHTa nyTem ynbTpa-ueHTpudyruposanus (Beckman
Coulter: Optima XPN 80, potop 70.1 Ti/k-haktop 36,
potop 45Ti/k-caktop 133) cornacHo Kiaccuyeckoii
npoueaype [15] ¢ He3HauuTeNnbHbIMM MoaUdUKaLU-
Amu. PactBop nna3mbl ueHTpudyruposanu 110000g
- 2 Yaca, yaananu cynepHaTaHT, 0CajoK pacTBopsanu
B 100 mkn ®Cb. [ins BblgeneHus 3K30COM, CeKpe-
TUpYeMbIX KNeTKamu in vitro, KynbTypanbHylo cpegy
TaKXe 0uYulLanM OT KNEeTOYHOro AeTpuUTa M KPYMHbIX
MeMOpaHHbIX BE3WKyN nyTeM puddepeHumanbHoro
LEeHTpUYrMpoBaHUs, 3aTeM yNbTpa-LeHTpUdyruposa-
av npu 110 000g B TeyeHune Houu npu +4°C. Ocapok,
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coaepxawmin ak3ocomsl, pazsoauan B 100 mkn ®Chb
ONf nocnepylolero aHanmsa.

NoT-610TTUHT

[ins petekumn obuiero coaepaHus «MapKepHbIX» npo-
TEMHOB B H1OS0rMYecKmux obpasLax (cockobax Kuwey-
HOTO 3NUTENUsA, KNEeTOYHBIX KynbTypax uau BHB) mare-
puan nu3upoBanu ¢ nomolublo GydepHoro pacteopa
RIPA (Thermo Scientific, CWLA). Mpu uccneposanHuu
IKCMpeccuM NpOTEMHOB B COCTaBE MOBEPXHOCTHOIA
MeMOpaHbl UCMOJb30BaNN CYCNEH3NUN KNETOK MW BE3N-
kyn B ®CB. 06was KoHUeHTpauus Genka B uccrepye-
MblX 0oOpa3suax oueHuWBanachb Metogom bpepndoppa u
BblpaBHMBanach Ao 1 Mkr/mkn. 06pasLbl HAHOCKAN Ha
HUTPOLLENNIONO3HYI0 MeMOpaHy (Kaxablii «goT» - 0,5
MKn) ¢ pasmepom nop 0,45 mkm (BioRad Laboratories,
CLLIA), 6nokuposanu (Tpuc-6ydepHblit conesoit pac-
t80p (TBC), 0,05% Tween-20, 5% anbOymMUH Oblubeil
cbiBOpoTkM (Bce oT Sigma, CWA)) B TeyeHue 1 vaca.
MepBuyHble aHTUTENa (yKasaHbl B Tabnuue 1) ucnonb-
30BaNyu B KOHLEHTPALMAX, PEKOMEHLOBAHHbIX MPOU3-
Bogutenem. MHkybauus nposogunack B TeuyeHue 30
MUH., 3aTeM MeMbpaHy «oTMblBanu» pacteopom TBC ¢
0,05% Tween-20 Tpuxabl N0 5 MUHYT U MHKy6UpOBaNK
C BTOPUYHBIMU AHTUTENAMU, MEYEHHBIMU MepoKCUAa-
3001 xpeHa (Ab6721, Ab6789) B pa3segeHuun 1:20 000
B TeyeHue 30 MuHyT. [locne TpexKpaTHON «OTMbIB-
Ku» MeMOpaHbl [eTeKuUs NepoKCUMAA3HOW aKTUBHO-
CTU MPOBOAMNACH NMYTEM XEMUTIOMUHECLLEHTHOW peak-
uum ¢ ucnonbzoBaHuem Pierce ECL Western Blotting
Substrate (Thermo Scientific, CLUA) u cuctembl BU3y-
anusaumu Invitrogeni Bright FL1500 Imaging System

(Thermo Fisher, CLUA). MonyyeHHble AaHHbIe 0bpaba-
TiBanuch B nporpamme Image J, CLUA.

AHanus TpaekTopmii HaHouyactuy, (ATH)

N3mepeHus nposoaunuce Ha aHanusatope Nanosight
NS300 («Malvern», CLUA). Kaxablit obpasel u3syyancs
B 4-5 pasHblXx MUKpOOObEMax NMyTEéM MpoKauyku obpasua
yepes Kamepy. JNUTENbHOCTb KaXaoro u3mepeHus — 60
CeKyH. YpoBeHb Kamepsbl: 14, non3yHok 3ateopa: 1259,
yCuieHme nonsyHKa: 366, NOporoBbiit ypoBeHb: ANs 0Caf-
Ka — 5, ans B2 — 6. AHanu3 3KCNepUMeHTaIbHbIX AaHHbIX
nposoauncsa ¢ nomoubio Nanosight NTA 3.2 Software.

AtomHo-cunoBas mukpockonusa (ACM)
Wcnonb3oBanach s u3yyeHus ¢opmbl U pacnpege-
NEHUs YacTuL no pasmepam. MiamepeHus NpoBoaMANUChH
C UCMONb30BaHWEM CKAHMPYIOWEro 30HLOBOTO MUKPO-
ckona NT-MDT SolverBio («NT-MDT», Poccus). Pexum
- nonyKoHTakTHbl, 30HL - NSGO1_DLC («NT-MDT»,
Poccus). 06pasubl HAHOCWMAM Ha MOBEPXHOCTb CAOAbI
(«2SPI», CLUA) HenocpeACTBEHHO MOCAE CHATUA Bepx-
Hero cnos. 3aTeM NpoBoAMnach MHKYGaLUuUs B TeYeHue
30 ceKyHA C nocnegylowen [BOWHOWA OTMbIBKOW [MC-
TUNIMPOBaHHOW BoAoW. [lanee npoBofuiach Cylka
cKatbiM Bo3ayxoM. 06paboTKy M aHanu3 n3obpaxeHuii
nposoaunu B nporpammax Gwyddion (gwyddion.net) un
Image Analysis («NT-MDT», Poccus).

MpotouHas uutometpua (ML) Ansa aHanusa knetok

Cycnensuio knetok (1 x 10° kn/mn) B ®CHb anukBoTM-
poBanu no 100 MK, ocaxpanu LeHTpudyrupoBaHuem
npu 1000g, cynepHataHT ypansnu, fobasnsam 100 Mkn

Tabnuua 1. Cnucox nomeHyuanbHbix mapkepos BHB, cekpemupyembix knemkamu KPK
Table 1. The list of potential markers of EVs secreted by the cells of CRC

§ene Uni Prot | Exo Carta HasBaHue npoteuHa KnetouHas cyHKuuA Aututena
Simbol ID 1D
EPCAM P16422 4072 Epithelial Cell Adhesion Molecule Physical homophilic interaction molecule ab20160
CD47 Q08722 282661 CD47 molecule Cell adhesion abh108415
CD63 P08962 967 TSPAN30 Lysosomal-Associated Membrane Protein ab59479
VAMP1 P23763 6843 Vesicle Associated Membrane Protein 1 Endoplasmic retriecsuplgr:sznfolded protein ab151712
CEACAM5 P06731 1048 CEA-related cell adhesion molecule 5 Cell surface glycoprotein ab190718
CDh177 Q8N6Q3 (RAT) (D177 molecule Formation of with beta-2 integrin heterodimer | ab203025
CDH17 Q12864 1015 Cadherin 17 Cadherins are calcium—de.pendent cell adhesion 2b109220
proteins
CDHR5 Q9HBBS8 53841 Cadherin-related family member 5 Intermicrovillar adhesion molecule ab189111
CLRN3 Q8NCR9 119467 Clarin 3 Integral component of membrane ab177695
DHRS11 DHRS11 (RAT) Dehydrogenase/reductase member 11 Steroid metabolism ab98276
GCNT3 095395 9245 Glucosaminyl (N-acetyl) transferase 3 Synthesis of mucin.b.eta 6 ab98134
N-acetylglucosaminides
GPA33 Q99795 10223 Cellsurface A33 antigen Cell-cell recognition and signaling abh108938
LGALS4 P56470 3960 Lectin, galactoside-binding, soluble, 4 Assembly of adherens junctions ab170638
MEP1A Q16819 4224 Meprin A, alpha Hydrolysis of protein and peptide substrates | ab107548
PIGY Q3MUY2 84992 GPI-GlcNAc transferase Modification of cell surface proteins ab79453
REG4 Q9BYZ8 83998 Regenerating family member 4 Calcium-independentlectin ab200723

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1
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FACS-6nokupytowero 6ydepa (1% BCA, pacTBopéHHOrO
B ®CB), nHky6upoBann 30 MUH. Ha NbJy, 3aTeM BHOBb
OCaXfanu u ypananu cynepHaraHt. B cnydvae aHanu-
3a COAepXaHWA «MapKepHbIX» MPOTEMHOB B COCTaBe
uuTONNA3Mbl KNeTku obpabdaTbiBasin ¢ NOMOWbI Habo-
pa BD Cytofix/CytoPerm Kit (Becton Dickinson and
Company, CLIA). KneTku nHKyGMpoOBanu ¢ NepBUYHBIMU
antutenamu (Tabn.l) B passegeHun 1:200 B TedyeHue
30" npu +4°C. Mocne TpexkpaTHOM «OTMbIBKU» B DCB,
KNeTKM WHKYOMPOBanW CO BTOPUYHBIMU aHTUTENAMM,
MeyeHHbIMW FITC B pa3segeHun 1:1000 B TeyeHue 30'
npu +4°C, u Tpwxabl otMbiBanu ®Ch. MpurotoBneHHsle
TakuM 06pasoM Knetku pecycneHguposanu B 200 MKN
®Cb v aHanusuposanu.

MpoTtouHasa uutometpua (ML) ana aHanusa ToTansb-
Hoi nonynauuu BHB

Mpob6onoaroToBka 06pa3LoB OCYLECTBAANACL C NOMO-
Wblo KoMMepyeckoro Habopa Exo-FACS (Hansa BioMed,
JCcTOHMA) COrMacHO NPOTOKOMY NMPOU3BOAUTENA U Npej-
nonarana Hecneunduyeckyro dukcaymnto BHB k narekc-
HbIM MUKpoctepaM. [leTeKLna «3K30CMaNbHbLIX» MapKe-
pos CD63 n CD9 Gbina npoBefeHa C NOMOLLbIO aHTUTeN,
KOHBIOMPOBAaHHBIX C (nyopecueHTHbIMU MeTkamu FITC
(CD63-FITC, Ab18235, Abcam, CLUA)PE (CD9-PE, 312105,
Bio Legends, CLUA). BeisBneHue TkaHe-cneunduyHbIX
NpOTENHOB NPOBOAMACH C NOMOLLbIO NEPBUYHBIX aHTM-
TeN K COOTBETCTBYIOWMM Genkam (Tabn.l) U BTOPUYHBIX
thnyopecLeHTHO MeuyeHHbIXx aHTuTen (Ab6717, Ab6785
Abcam, CLLUA).

CospaHue MMMYHO-4acCTUL, M NPOTOYHAA LUTOMe-
Tpua (ML) ana avanusa BHB, BbigeneHHbIX MeTOAOM
MMMYHOCOpGLMU

[ins npoBefeHus 3TOro MccnefoBaHUs GblIM U3TOTOB-
NEHbl UMMYHO-4YacTULbl, CBA3bIBAIOLME BE3UKY/bl, Ha
NOBEPXHOCTM KOTOPbIX MPEACTaBNEHbl «MapKepHble»
npoTeuHbl (Meprin alpha, CLRN3, GAL4) — pucyHok 6.
CootBetcTBylowme aHTuTena (Tabn.1) 0YMCTUAM OT KOH-
cepBaHTa (asup HaTpus), CKOHLEHTPMPOBAAMU C NMOMO-
weto Habopa ynbtpadunstpoe Amicon Ultra-0.5 mlL
Centrifugal Filters for DNA and Protein Purification
and Concentration (Millipore, WpnaHgus) n KoHbio-
rMpoBann ¢ 6MOTMHOM C nomolbio Habopa Pierce
Antibody Biotinylation Kitfor IP (Thermo Scientific,
CLUA). 3dheKTMBHOCTL peakuuu CBs3bIBaHUA GUOTHHA
OLEeHMBaNM HabopoM ANA KONNYECTBEHHOTO Onpefene-
HUs GuoTuHa Pierce Biotin Quantitation Kit (Thermo
Scientific, CIUIA). BuOTMHMAMPOBaHHbIE aHTUTena
(10 MKn) wuHKyOMpoBanu C cynepnapamMarHUTHbIMU
yactuuamu, CMMY (1 mkn), NOBEPXHOCTb KOTOPBIX MOAN-
tuumposaHa ctpentaBugnHom (000 «Cunekcy, Mocksa)
B TeueHue yaca npu +4 °C. B pesynbrate 06pa3oBaHus
CBA3W OMOTUH-CTPENTaBUAMH B XOAe 3TOW MHKybauuu
ob6paszoBanuck Komnaekcbl CMMY-AT, uam ummyHo-
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yactuubl (Puc.6A), Gusnyeckne xapakTepucTukn KoTo-
pbIX OnpefensioT BO3MOXHOCTb MUX aHanu3a MeTofoM
MPOTOYHOM LLUTOMETPUU.

MpUroTOBNEHHbIE TakUM 06pa3oM WMMYHO-YaCTULbI
WHKy6upoBanu ¢ BHB, BbigeNeHHbIM C MOMOLLbIO Yiib-
Tpa-LeHTpudyruposatus, B obbeme 100 MKN B Teye-
Hue Houu npu +4°C (Puc.6b). MonyyeHHbIN KoMnneKc
«CMMY-AT-BHB» (Puc.6B) oTtmbiBanu 3 pasa ®Cb Ha
MarHWTHOM wWTaTUBe, Gnokuposanu B 200 Mk 0,2%
Oytepa Tropix i-Block (Thermo Fisher, CLLIA) B TeyeHue
1 vaca npu +4°C, gBaxabl npombiBanu ®Cb 2 pasa.
[lna KonuuyecTBeHHOW OueHKKM cBA3aHHbIX BHB, Kom-
MAeKChl MHKYOUPOBaNU C aHTUTENAMM K KNACCUYECKOMY
«3K30comanbHoMy» mapkepy CD63 (CD63-FITC, Ab18235,
Abcam, CLIA) B TeyeHue 2 yacos npu +4°C B TeMHOTe.
Mony4yeHHble KOMNNEKCHl NPOMbIBANYN 2 pa3a, Pa3BoAUIM
B 200 ®Cb u aHanusuposanu. B kayecTBe oTpuuatens-
HOTO KOHTpONA Mcnonb3oBanu komnnekc CMIMY-AT Ge3
3K30COM, «MPOBEJEHHbI» Yepe3 aHanornyHble npo-
uenypbl GIOKMPOBKM, MeyeHUs aHTuTenamu CD63-FITC
1 OTMbIBKMU.

Bce uccnepoBaHus 6binM NpoBefeHbl HAa MPOTOYHOM
uutometpe Cytoflex (Beckman Coulter, CLUA), o6opyao-
BaHHOM aproHOBbIM J1a3epoM C AAUHOWN BONHbI 488 HM
ANs U3MepeHus npamoro paccesHus ceeta (FSC) u 6oko-
Boro paccesitus (SSC). AHanu3 pe3ynstatos Obi1 NpoBe-
[€H C NoMmoLlblo nporpammHoro obecneverns CytExpert
(Beckman Coulter, CLLA) u Excel (Microsoft).

®uHaHCUpOBaHUE U ITUYECKOe 060CHOBaHME
MnaHuccnef0BaHUs Obl1 0A0OPEH TOKANbHBIM 3TUYECKUM
komuteTom OIBY «HMWULL oHkonoruu um. H.H.MeTtposax
Mun3gpaBa Poccun (CaHkT-MeTtepGypr), paboTsl npo-
Bogunucb B pamkax HUP AAAA-A18-118012390156-5
B coTpyaHuuectee ¢ ®IBY «HMWUL, kononpoktonorum
umeHn A.H. Poixux» Munsgpasa Poccuu (Mocksa).
Bce nauueHTel nognucanu  MHGOPMUPOBAHHOE
cornacue OTHOCUTENbHO Yy4acTUs B WUCCNEA0BaHUM.
Buonoruyeckuit matepuan BKMoYancs B paboty nocne
AenepcoHann3aunn KIMHNYECKNX AaHHbIX.

PE3YJIbTATHI

BbIGOp NoTeHUMaNbHbIX MAapKEpPOB

C uenblo MaeHTUPUKALMM NOTEHLUMANBHBIX 3K30COMab-
Hbix MapkepoB KPK 6bin npoBefeH aHanu3 [OCTYMHbIX
6a3 gaHHeix (Human Protein Athlas [16], Uni Prot [17]).
Bbinu oToGpaHbl 12 Monekyn, ANs KOTOPbIX XapaKTepHa
aKcnpeccus (MCKNIYUTENBHO WAKM MPEUMYLLECTBEHHO)
B K/EeTKax KUIWEYHOro 3nuTenus, memOpaHHas BHYTPH-
KNETOYHas JIOKaNM3aluus M OTCYTCTBME CEKpeTUpyeMbIX
(umpkynupytowmx) Gopm. Tak, pe3ynbstatel NPOBEAEHHOMO
aHanu3a ceefeHsbl B Tabnuuy 1. Bce BbiOpaHHble MoEKy-
nbl (kpome CDH177 n DHRS11) 6binn paHee aeTeKTUpOBa-
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Hbl B cocTaBe BHB, cekpeTnpyembix knetkamu yenoseka,
4TO OTpaXkeHo B 6a3e faHHbIx Exo Carta [18]. CDH177 u
DHRS11 6binn noka obHapyeHbl B BHB, cekpetupyembix
KNeTKaMu KPbICUHBIX IMHWIA, YTO YKa3biBAaeT Ha BO3MOX-
HOCTb MX HaNW4YuUs B COCTaBE BE3WKYN, CEKPETUPYEMbIX
KNeTKaMu KWLWEYHOTO 3NUTEeNna YenoBeka.
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PucyHok 1. AHanu3 sKkcnpeccuu nomeHyuanbHbIX MapKepos
8 cockobax anumenus moacmol Kuwku, memod dom-610m.
A.- Penpe3eHmamusHbili npumep aHanu3a 16 monekyn 8 00HOM
obpasye. b.- Pesynsmamel, ycpedHeHHsle 015 5 06pasyos.
Fugure 1. Analysis of the expression of potential markers
in large intestine epithelial scrapings dot-blotting method.
A. - Representative example of analysis of 16 molecules in one
sample. b. - Results averaged for 5 samples

C uenblo MO3UTUBHOTO KOHTPONA CUCTEMbI AeTeKLUU B
aHanu3 Obinu BKMtoueHbl Apa benka (EpCAM u (CD47),
aKTUBHAA 3KCMpPeCccUA KOTOPbIX XapaKTepHa Ans Bcex
3NUTeNNanbHbIX KNeToK. B kayecTBe NO3NTUBHOIO KOHT-
pons AeTeKuMU BE3UKYNAPHbIX MapKepoB Obli UCMOJb-
30BaH «KIACCUYECKNI» IK30COManbHbIit Mapkep CD63 u
VAMP1 - monekyna, onpefiensiemas B coctaBe MemOpaHbl
pasNMYHbIX TUMOB BE3WKYN, He TONbKO 3Kk30coM. Kpome
MHGOpMaLMM O TKaHe-cneumdbUYHOM XapaKTepe 3KC-
Npeccuu 1 BHYTPUKNETOYHO NoKanu3auuu, npu Bbibope
NOTeHLMaNbHbIX MAapKepoOB YYUTbIBANUCh AaHHblE O
¢yHKUMKM Genka, KoTopas npegnosarana BO3MOXKHOCTb
€ro «NosBAeHUs» B cocTaBe MeMbpaHbl BHB.

OueHKa 3KCnpeccun BblOPaHHbIX MONIEKYN B 3nuTe-
NN TONCTOW KULLIKK

C uenblo Bepudukaumum hakta 3KCNpeccun BbiGpPaHHbIX
npoTenHoB O6binM cobpaHbl 06pasupl (n=5) cockoba
3ANUTENNA C Y4aCTKOB HOPManbHOM KULWEYHOW CTEHKM
nocne remukonaKTomuu. benkosble nu3atbl 6biIM HOP-

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

Mas30BaHbl MO COfEepPKaHWo oblero 6enka MeTOAOM
Bpendopaa, no 2 Mk n13ara ObINO HAHECEHO HA HUTPO-
LeNNIoN03HYID MeMbpaHy M OTHOCUTENbHOE COAEpXa-
HUEe Kaxporo u3 16 BbIGpaHHbIX Monekyn (BKMovas 4
KOHTpoAs) Gbl0 NPOAHAAM3MPOBAHO C MOMOLLbIO [OT-
onottuHra. Ha pucyHke 1A npenctaBieH penpeseHTa-
TUBHBII NPUMEp pe3ynbTaToB aHanu3a oAHoro obpasua.
[laHHble no Bcem obpasuam Gbin oL pPOBaHbIl, HOpMa-
NN30BaHbl OTHOCUTENBHO CPeLHEro 3Ha4YeHNs UHTEHCUB-
HOCTW CUrHana. 3HauyeHus, CpefHue Ans naTU obpas-
LLOB, npencTaBneHbl Ha pucyHke 1b. MMpepcraBnexHbie
pe3ynbTaThl NOATBEPXAAIOT BHICOKUI ypOBEHb GenKoB
EpCam n CD47, skcnpeccus KOTOpbIX OXuAaema B KieT-
Kax BCcex TUNOB 3nuTenues. bbin feTekTMpOBaH HU3KUN
YPOBEHb 3KCnpeccun Be3nkynapHbix mapkepos (VAMP1
n CD63). JKkcnpeccus ocTanbHbIX MONEKYN Onpegens-
nacb OTYeTAWBO, C PA3NUYHON CTENeHb WHTEHCUB-
HocTU. OTHOCWTENbHO BBLICOKMII YPOBEHb 3KCMpPeccum
Habnogancs y CEACAM1 u CD177, Hu3kuit — y CHD17 u
MEP1A (Meprin A). Mony4yeHHble pe3ynbTathl NOATBEP-
AMAn haKT 3KCNpeccuu BbIOPaHHbIX NPOTEUHOB B 3NU-
TEeNUU TONCTOW KUWKNM U 06OCHOBANU NpeAnoioxXeHue
0 BO3MOXHOCTW MX Hanuuua B coctaBe BHB, cekpetu-
pyeMmbIX KNeTKkamu HOpManbHOrO KULWEYHOrO 3NUTENNs U
TPaHCHOPMUPOBAHHOIO 3NUTENUS, COXPaHWBLUErO TKa-
HeBYyl0 fudhepeHLMpoBKyY.

OueHKa 3KCNpeccuu BbIGPAHHbBIX MONIEKYN B KNeTKax
KONnopeKTanbHOM KapuuMHoMmsl in vitro

3apaveit cnepyollero atana uccnesoBaHns Guin aHanus
IKCNpPeccuu BbIOPAHHLIX MPOTEMHOB KNETKaMU Kulley-
HOrO 3MUTENUA C LeNblo NOCNeAyiowWwen OUEHKN WX
cekpeuun B coctaBe BHB B ycnosusx in vitro. Takoii
nogxon obecneynn BO3MOXHOCTb PaboThl C «YUCTONY
nonynauveinn BHB, cekpeTupyembix KneTkamn KuLWeYHO-
ro anutenus. boin BeIGpPaHbl NATb CTAOUABHBIX INHUIA,
MOMYYEHHbIX U3 MaTepuana afeHoOKapLMHOM pPasNuyHbIX
otaenos KT (Ta6n.2). Vicnonb3oBaHHbIE IMHUN UMENU
pasnnyHble reHeTUYeCcKue XxapakTepucTuku u Mopgono-
ruto (Puc.2). Bce nuHum asnanuce fepusatamm BbICOKO-
unn ymepeHHoanddepeHLNPOBaHHbBIX afleHOKAPLMHOM
KWULWEYHOro 3NUTENUs U COXpaHUIU CNoCobHOCTb dop-
MUPOBaTb KCeHOrpadTHbIE ONYXONWN aHaNOrMYHON MOP-
tdonoruu [19]. IToT hakT No3BoONAA Npefnonarate, YTo
B KJIeTKax 3TUX JIMHUI COXpPaHWUNAch IKCMPECCUA TKaHe-
CNeLnUdUUYHbIX NPOTEUHOB, U 3TU NPOTEUHBI MOTYT ObITb
oGHapyKeHbl B cekpeTupyembix knetkamu BHB. Mepeg
Hayanom TPYAOEMKOro 3Tana BblAeNeHUA U aHanu3a
BHB Mbl oueHMNM OTHOCUTENbHbIN YPOBEHb IKCMPECCUmn
NoTeHLManbHbIX Mapkepos kneTkamu KPP.

[ns noBbllweHns cTeneHW AOCTOBEPHOCTM pe3ynbTa-
TOB Mbl UCMO/b30BaAN ABE TEXHONOTUW: AOT-BNOTTUHIA
M npoTouyHoi uuTomeTpuu. 0b6a MeToda NO3BOASAIT
OlEeHMBaTb o0Lllee COAEpPKaHWA NPOTEMHOB B COCTa-
Be KNeTOK W OTAeNbHO aHanu3WpoBaTb WX COfEepa-

COLORECTAL CANCER DIAGNOSTICS VIA DETECTION OF
TISSUE-SPECIFIC EXTRACELLULAR NANO-VESICLES
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Ta6nuua 2. KremoyHsie TUHUU
Table 2. Cell lines

MNepBuyHas onyxonb 0co6eHHOCTH KceHorpadTHOM onyxonu
KnetouHaa nuuusa e .
Jlokanusauusa TmcTonoruyeckas popma B Mojenu in vivo
HT-29 060404Hasn KULWKa ApeHokapumHoma, G-11 BeicokoanddepenunposanHas
apeHokapumuHoma (G-I)
HuTu89 12-nepcTHas KulKa ApeHokapunHoma, G-III BeicokoanddepenunposarHan
afieHokapuuHoma (G-I)
HCT-116 06004Has KMLWKa ApneHokapumHoma, G-III YmepenHo andepenumposanta onyxons (G-
II), otnaneHHble MeTacTasbl
C0LO0320 060404Hasn KULKa ApeHokapumHoma, G-1I BeicokoanddepenuposanHas
afeHokapuuHoma (G-I)
BeicokopuddepenumposaHHas
SW837 Mpamas Kuwka ApeHokapuuHoma, G-IV aneHoKapumHoma (G-111)

By

Hutu80 HCT-116

PucyHok 2. Mopgonoeus ucnonb308aHHbIX K1eMOYHbIX UHUL
Figure 2. Morphology of the cell lines used

HUEe B COCTaBE MOBEPXHOCTHOW KJIETOYHON MeMOpaHsl.
Mpeanonaranock, YTO OOHApPYXKEHUE «MNOTEHLUANbHBIX
MapKepoB» B COCTaBE KIETOYHOI MeMBpaHbl NOBbILANO
WaHChl «NPUCYTCTBUSA» 3TUX OENKOB B COCTaBE MEM-
OpaHbl cekpeTupyeMmbix knetkamu BHB. Tak ToTanbHas
(obw.) u memOpaHHas (MeMOp.) 3KCMpeccus Kawzoro
n3 16 «NOTEHLMaNbHbIX» MapKepoB Oblna OLEHeHa B
KNneTKax NATU NUHWIA ABYMA TexHonoruamu. Pesynbrarsl,
noflyyeHHble MeTOAOM AOT-6A0TTUHIA, NpeAcTaBNeHbl B
Tabnuue 3 (ctonbubl «knetku»: M (memGparHas) u 06.
(obwas), penpe3eHTaTUBHbI NPUMEP AAHHBIX, NOJYYeH-
HbIX AN OJHOTO NPOTEMHA METOfAMW AOT-ONOTTUHIA U
npoToy4Hoii uutomeTpumn (GAL4), npeacTaBieH Ha pUCYH-
ke 3. Ha 3Tom npumepe BUALHO, YTO 06a METOAA NOKA3bl-
BAIOT CXO[Hble COOTHOLWEHMS TOTaNbHON U MEMOpPAHHOI
dpakumn npotenHa GAL4 B KneTkax pasHbIX JAUHUIA.
Hanpumep, B knetkax HT29 310T npoTenH copepxuTcs,
npeumylLecTBeHHO, B LuuTONnasme, a B knetkax HuTu80
— B COCTaBe MOBEPXHOCTHOW MemOpaHbl. TaK, COOT-
HOWeHNs, ONpefeNeHHble C MOMOLLbI0 [OT-GNOTTUHTa,
NOATBEPAMANCH pe3ynbTaTaMu NPOTOYHON LUTOMETPUM
W BN LpYrUX KNeTOYHbIX AMHWA. [To3ToMy MeToamKa
BOT-610TTHHTA OblNa BbIGpaHa A5 NOCAEAYIOWNX UcChe-
noBaHuit BHB kak 6onee npoctas 1 HafexHas.

Boipenenue n ananus BHB, cekpetupyembix Knerka-
mu in vitro

MNepen nccnepoBaHMeM 3KCNPeCCUMU KMOTEHLMANbHBIXY
mapkepoB KPK B cocTtaBe cekpeTupyembix KiaeTKaMmu
BHB, Besukynbl 6biAM BbigeneHbl W3 KyNbTypasbHOI
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Cpefbl M UCCNefoBaHbl B COOTBETCTBUM C peKoMeHAa-
umamu ISEV [20]. Pa3mep 1 KOHLEHTpPaLMs BbILENEHHbIX
HaHO-YacTuL, 6Gbia OLEHEHa C MOMOLLBIO aHanu3a Tpa-
eKTopuit HaHo-yacTuy — ATH (nanoparticles tracking
analysis, NTA). Mocne nepecyeta Noay4yeHHbIX JAHHbIX
C YYeToM MCXOLHOr0 06bEMA Cpeabl KOHLEHTpaLus
HaHO-4yacTuL Konebanack B npegenax 2-10x10%/mn.
Pa3mep MaxopHoi (pakuuMM HaHO-4acTuL, oueHWBan-
ca B AnanasoHe 80-110 um. PenpeseHTatuBHbIi npu-
Mep pe3ynbTaToB W3MepeHWs NpeAcTaBieH Ha pUCyHKe
4A. OueHka MoOpdONOTMM W CTENEHU TeTEPOTeHHOCTH
BbIEJIEHHbIX HAHO-4YacTUL Gblna MpoBefeHa C MOMO-
LWbto aTOMHO-CMNOBOW CKaHupytowei mukpockonun ACM
(atomic force microscopy, AFM). Mpumep nony4eHHOro
“306paxKeHns npefcTaBneH Ha pucyHke 4b (BepxHsas
naHenb). Pa3mepbl Yactuy Obinu ouudpoBaHbl, pac-
npefeneHne 4acTuy no pasmepam NpefCTaBAeHO Ha
ructorpamme (Puc.4, HuxHas navens). CornacHo nony-
YEHHbIM AaHHbIM, BbIL€N€HHbIE YaCTULbl NMPeACcTaBieHbl
OTHOCUTENIbHO FOMOTEHHOM NonyaaLueir, c MOHOMOAANb-
HbIM pacnpefiefieHnem no pasmepy (pasmep MaxopHOW
tpakuum 60-80 HM). PasHuMua B pesynbratax OLEHKU
pasmepa 4acTul onpepensercs 0CO6eHHOCTAMU MeTo-
[OB aHanu3a: B caydyae ATH npowussoputca pacuyet
TMAPOANHAMMYECKOTO Pafuyca 4acTul, B CycneH3uu,
a ACM oueHuBaeT pa3mep 4actul, (UKCUPOBAHHbIX
K MOBEPXHOCTU CMIOAbl, OTMbITBIX U BbICYWEHHbIX. B
LleNIoM, MOJYYEeHHble pe3ynbTaThl OLEHKM (PU3nYecKux
XapaKTepUCTUK, BbIAENEHHBIX U3 KyNbTypanbHOW Cpefbl
4acTul, NO3BONAIOT Npeanonarate WX BE3UKYAAPHYIO
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PucyHok 3. Pe3ynsmamsi aHanu3a yposHa kcnpeccuu monekyasl GAL3 knemkamu namu auHud.

A. AHanus, nposedeHHbili Memodom dom-610m, npu UCNONL30BAHUU KIemoYyHo2o uzama (8epxHul pad «06w.» — obuwee codep-
KaHue 6enka GAL3 8 knemkax) U npu UCNOb308aHUU HeU3MeHeHHbIX Knemok (HuxHul pao «Membp.» — codepxarue benka GAL4
8 cocmase NoB8epXHOCMHOU MeMbPaHbI).

Fugure 3. Results of analysis of the level of GAL3 molecule expression by cells of five lines

A. Dot-blotting analysis using cell lysate (upper row of “Total” - total GAL3 protein content in cells) and using unchanged cells
(lower row of “Membrane” - GAL4 protein content in the surface membrane)

b. Analysis performed using flow cytometry, after the cell membrane permobilization procedure (upper row of “Total” - the total
content of GAL3 protein in cells) and when using cells with an unchanged membrane (lower row of “Membrane” - the content of

GAL4 protein in the surface membrane)

npupogy. [N oueHKM HaNUYMA Ha MOBEPXHOCTU YacTuL,
KNacCUYeCKUX «IK30COMasbHbIX» MapKepoB 4YacTHLibl
OblIM DUKCMPOBAHBI K IATEKCHBIM MUKPOChEpPaMu NHKY-
OupoBaHbl C aHTUTENaMM K TeTpacnaHuHam CD63 u CDO.
MeTofOM NpOTOYHOW LWUTOMETPUM MNOKA3aHO, 4YTO Ha
Mukpo-cepax (985%) petektupyetcs dnyopecLeHT-
HbI curHan no asym kaHanam (FITC-CD63, PE-CD9), T.e.
B MeMbpaHe GUKCMPOBAHHBIX K MUKpO-Chepam yacTul
npucyTcTBytoT 06a Mapkepa (Puc.3B). Takum obpasom,
BbllNleHHble W3 Cpefbl 4acTWLbl NpefCcTaBieHbl, Kak
MWUHUMYM, YacTMyHo BHB 3HpoCcOManbHOrO npomcxox-
LEHUA UNN IK30COMaMMK.

AHanu3 3Kcnpeccun BbIGPaHHbIX MONIEKYN B COCTaBe
BHB cekpetupyembix knetkamm KPK
KonunyecTBeHHbI aHaNn3 «NOTEHLMANbHbLIX» MAPKEPOB
B cocTaBe BHB 6bi1 npoBefeH MeTO0M A0T-6N0TTHUHIA
no aHanoruu € UccnefoBaHMeM KNeTOK ABYMA CMo-
cobamu: nyTem HaHeceHMs Ha MeMOpaHy MHTAKTHbIX
unu nusnposaHHblx BHB. [epsbit meTon nossonset
nccnepoBatb NPenMyleCcTBEHHO COCTaB MOBEPXHOCT-
HOIl MeMOpaHbl, @ BTOPOi — 00WWMii COCTaB BE3UKyAAP-
Hbix GenkoB. lMpuMep pe3ynbTaToB, MONYYEHHBIX MPH
aHanuse npotenHa GAL4 B coctaBe Be3uKyn U3 Bcex
NATU KNETOYHbIX IMHWUI NpefCTaB/ieH Ha PUCYHKe 5.

B Tabnuue 3 (ctonbubl «BHB») npeactaBneHbl pesynb-
TaTbl MO OCTanbHbIM npoTenHam. C Lenblo OLEHKM
(haKTa KOHLeHTpauuu uccnegyemsix npotenHos B BHB,
cofiepaHue 3TUX MOJEKYN B Be3UKynax Oblno Bbipa-

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

XeHO B % OT cofiepaHus B KNeTkax. 3HayeHus 3toro
napameTpa, yCpeAHEHHbIe ANA NATU KNETOYHbIX TMHUIA,
npefcTaBneHsl B Tabnuue (ctonbey «BHB/Kn, %»).
KoHueHtpaums cemm (CLRN3, CD177, GAL4, GCNT3,
Meprin A, MGC4172, PIGY) u3 14 npoTenHOB, UCKNOYas
koHTponu (VAMP1, CD63), B BHB oka3anacb Bbile B
cocTtaBe N131poBaHHbIX BHB, uem B kneTouHoM nu3sare.
370 HabnaeHne NOATBEPXKAAET rMNOTE3Yy O BO3MOX-
HOW cneunduyeckoin cekpeuun (KOHLEHTpaLUKU) 3TUX
NPOTENHOB B COCTaBe Be3UKyN. Tak Kak B KadyecTse
AMarHoCTMYeCKUX MapKepoB MOryT BbiTb UCMONb30BA-
Hbl MOJIEKYNbl B COCTaBe MOBEPXHOCTHOW MeMOpaHbl
BE3WKYN, Mbl NPOBENU CPAaBHUTENbHYIO OLEHKY COAep-
XaHua uccnepyeMmbix NPOTEMHOB B COCTaBe MOBEpPX-
HOCTHbIX Mem6paH BHB u B coctaBe AM3MPOBAHHbLIX
Be3UKyN. ITO COOTHOWEHWE TakkKe OblI0 BbIPAXEHO
B %, cpeaHue 3HadveHus gna BHB u3 natu knetou-
HbIX JIMHWIA npeAcTaBneHsl B Tabnuue 3 (cTonbel
«M/06, %»). Tak, 0XXMAaeMo, KNacCU4YecKuii «3IK30Co-
ManbHbIM» Mapkep TeTpacnanuH (D63 npepcrasneH
NPeuMyLLeCTBEHHO B COCTaBe BE3UKYNAPHOI MeMbpa-
Hbl (179%). W3 wccnepyeMmbix NpoTeNHOB, B OCHOB-
HOM, MeMbpaHHas Nokanusauus Gbina onpeaeneHa y
CEACAMS, CLRN3, GAL4 n Meprin A.

MonyyeHHble pe3ynbTaThl nokasanu, 4to knetkn KPK
cekpetupytot npotenHsl CLRN3, GAL4 u Meprin A B
coctaBe BHB, npuyem 3T npoTeuHbl NOKanU30BaHbI
NPeUMyLEecTBEHHO B BE3UKYIAPHOW MeMbpaHe. ITu
LaHHble NO3BONANM npepnonarats, Yto pa3sutne KPK

COLORECTAL CANCER DIAGNOSTICS VIA DETECTION OF
TISSUE-SPECIFIC EXTRACELLULAR NANO-VESICLES
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PucyHok 4. Ananu3s BHB, sbideneHHbix u3 KynsmypanbHol cpedsi (HT-29).

A. OyeHka pasmepa u KoHyeHmpayuu BHB ¢ nomowbto mexHonozeuu aHanuza mpaekmopud HaHoyacmuy, (nanoparticle tracking
analysis, NTA).

b. OueHka cmeneHu 2omoceHHocMuU nonynayuu sbideneHHsIx BHB ¢ nomowbto amomHo-cunosoll mukpockonuu (atomic force
microscopy, AFM). Csepxy — u3obpaxeHue gppaemeHma noOSIOXKKU € YUKCUPOBAHHBIMU HA Hell Be3uKynamu. CHU3y — aucmoapamma
pacnpedenieHus 8e3UKy/ No pasmepy.

B. AHanu3z akcnpeccuu «3K30coMasnbHbix» Mapkepos (D63 u CD9 Ha membpaHe se3uxyn ¢ nomowbio Habopa Exo FACS (Hansa
BioMed, 3cmonus). Be3ukynbsl 8bideneHsl yibmpa-yeHmpugyeuposaHuem u HecneyuguyHo UKCUPOBAHLI K IAMEKCHbIM MUKPO-
cpepam. llocne urHkybayuu ¢ pyopecyeHmHo meveHbimu aHmumenamu (CD9 unu CD63), nposedeH aHaNU3 NO UHMEHCUBHOCMU
¢ayopecyeHyuu no coomsemcmsyrowum kananam (FITC, PC5,5). HuxHuli npassili kadpam — pe3ynbmam cosmeujeHus OaHHbIX
no 0sym kaxanam: 98,5% yacmuy ¢ puxcuposarHsimu BHB cssi3bi8atom 0b6a aHmumena, m.e. npaKMuU4YeCKU Bce BE3UKY/IbI — NO3U-
MUBHbI N0 0BYM «3IK30COMAJIbLHLIMY» MAPKEPAM.

Fugure 4. Analysis of EVs isolated from the cultural medium (HT-29)

A. Evaluation of the size and concentration of EVs using nanoparticle tracking analysis (NTA)

b. Evaluation of the degree of homogeneity of the population of isolated EVs using atomic force microscopy (AFM). Above is an
image of a fragment of the substrate with vesicles fixed on it. Below is a histogram of the vesicle size distribution.

B. Analysis of the expression of “exosomal” markers CD63 and CD9 on the vesicle membrane using the Exo FACS kit (Hansa BioMed,
Estonia). Vesicles were isolated by ultra-centrifugation and non-specifically fixed to latex micro-spheres. After incubation with
fluorescently labeled antibodies (CD9 or CD63), an analysis of the fluorescence intensity was performed for the corresponding
channels (FITC, PC5.5). The lower right square is the result of combining data on two channels: 98.5% of particles with fixed EVs

bind both antibodies, i.e. almost all vesicles are positive for two “exosomal” markers

MOXET COMPOBOXAATHCA NosBneHWeM (MoBbllEeHUEM
KOHLEHTpaLmMu) B nnasme creuuduuHbix Be3ukyn, 060-
raweHHbix CLRN3, GAL4 u/unn Meprin A. MembpaHHas
NoKanu3aumus 3TMX MapKepoB ornpegensna BO3MOXHOCTb
paspaboTKM METOAA UX BbIAENEHUA NyTEM UMMYHOCOPO-
UMM U AETEKLMMU C MOMOLLbIO MPOTOYHOI LIUTOMETPUM.

Co3paHne metoga ummyHocop6buum KPK-3k3ocom u
KOJINYeCTBEHHbIN aHanu3 TKaHe-cneuupuyHoix BHB
B nnasme.

KonnyecTBeHHbI aHanu3 (MW, Kak MUHUMYM, LeTeK-
ums) TkaHe-cneunduyHeix BHB MoxeT GblTb OCHOBa-
Ha Ha TeXHONOrMM Kx Ccneunduyeckoro BbigeneHus.
[nsa peweHns 3ToN 3agayn Mbl CO34aNU UMMYHOYACTH-
Lbl, COCTOAWME M3 CynepnapamarHUTHbIX MUKpocdep
(1 MKM), nOBEpPXHOCTb KOTOPbIX «4EKOPMPOBAHA» aHTU-
Tenamum K «noTeHuuanbHbiM» mapkepam: CLRN3, GAL4
u/unu Meprin A. B3aumopeilcTBue 4acTul C aHTu-
Tenamnm OCYWeCTBAANOCH 33 CYeT BbICOKO-apUHHON
cBA3K 6KUOTUH-cTpenTaBuamnH (Puc.6A). Mpu nukybauuu

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

TaKUX UMMYHO-4acTuL, c BHB, BbIA€NEHHBIMY U3 NIa3Mbl,
NPOUCXOAUT CeNeKTUBHAs QuUKcauus Be3uKys, Membpa-
Ha KOTOPbIX COAEPXMT MapKepHbl npotenH (Puc.6b).
3aTeM «(UKCUPOBAHHbIE» BE3UKYNbl METATCA aHTUTE-
namu K No6oMy M3 «KIACCUYECKUX» 3IK30COMANbHBIX
MapkepoB (B Hawem cnyyae CD63), 1 KonuyecTBeHHas
OLLeHKa «(UKCUPOBAHHbIX» BE3UKYN NPOBOAUTCA METO-
LOM NpoToyHOW uuTomeTpumn (Puc.6B).

Co3paHHas TexHonorus 6bina cHayana NpoTecTMpoBaHa
ANA UCKIOYEHUA JIOXKHOMONOMXMUTENbHBIX Pe3y/bTaToB
“3-3a HecneuumdUyeckoro B3aUMOLENCTBUSA aHTUTEN.
3aTem Mbl MpoaHaNMU3MpoBanyu LecATb 06pa3LoB Nia3mbl
OT MATU NaALMEHTOB C BepUGULUPOBAHHBLIM AMATHO30M
KPK n natu goHopos. [pumep pe3ynbrata KOaMYecTBeH-
Hoit oueHku Meprin A (+) BHB B wecTu 06pasiax nnasmbl
(3 naumenTa c KPK v 3 goHopa) npepcTaBieH Ha pUCYyHKe
7. Tak, B nna3me naluMeHTOB OTYETNNBO AETEKTUPYETCSA
MOBbILEHHOE COflepXKaHue Be3nKysl, MeMbpaHa KOTOPbIX
COOEpXUT TKaHe-creumduyHblii Mapkep Meprin A.
YcpepHeHHble pe3ynbTaThl aHanM3a Tpex MapKepos,

KOLOPROKTOLOGIA, v. 19, no. 4, 2020
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PucyHok 5. Pesynsmamesl aHanusa koHyeHmpayuu GAL3 8 BHB, cekpemupyemsix knemkamu KPP.

AHanuz nposedeH memodom dom-6710m, npu ucnons3osaHuu ausama BHB (sepxHuli pad «06w.» — obuwee codepxarue benka
GAL3 8 Be3uKynax) u npu ucnosnb308aHUU HeusmeHeHHbIx BHB (HwxHul pad «Membp.» — codepxaHrue 6enka GAL4 8 cocmase
Be3UKYNAPHOLU MemOpaHsl)

Fugure 5. Results of analysis of the AL3 concentration in EVs secreted by CRC cells.

The analysis was carried out by dot-blotting method, when using the EVs lysate (the upper row of “Total” - the total GAL3 protein
content in vesicles) and when using unchanged EVs (the lower row of “Membranes” — the GAL4 protein content in the vesicular
membrane)

Ta6nuua 3. Pesynsmamsi 0om-610m aHanU3a IKCNPeccuU «NOMeHYUAbHbIX» MKAHe-CneyuduyHbIX MAPKePOB 8 KNemKax AuHuL
KPP u 8HeKnemoyHbix Be3UKYAaX, CEKpemupyembix 3mumu Kaemxamu in vitro. Mccne0osaHsl aU3amsl KAEmMoK U Be3UKy, ompa-
Kawouwue obuee codepxarue npomeurHos (cmonbysi «06»), u CycneH3uu UHMAKMHbIX KAEMOK U BE3UKY/I, OMPAXaroujue yposeHs
3KCnpeccuu npomeuHo8 8 cocmMase NOBEPXHOCMHOL MeMOPaHbl (cmoabybl «M»)

Table 3. Results of dot-blotting analysis of the expression of “potential” tissue-specific markers in cells of CRC lines
and extracellular vesicles secreted by these cells in vitro. Lysates of cells and vesicles reflecting the total protein content
(columns “T”) and suspensions of intact cells and vesicles reflecting the level of protein expression in the surface membrane
(columns “M”)

:::T’:)T( HT29 HuTu80 HCT116 Col0320 SWs37 ey | W/
Matepwuan KNeTku BHB KNneTku BHB KNeTKu BHB KNeTku BHB KNeTKu BHB Kn, 06,
Knert. % %
parus M|06|M|[O6|M|[O6|M|O6|M|O6|M|0O6|M|0O6|M|06|M]|06|M/|O06
1 EpCAM | 15 | 99 | 122 | 80 |100| 88 | 45 | 25 |533| 85 (131 | 76 | 2 | 24 | 43 | 51 | 301|114 | 67 | 70 | 942 | 1364
2 CD47 151159 75 | 85 | 30 | 128 | 50 | 81 | 150 | 178 | 43 | 132 | 108|107 | 57 | 40 | 111 | 98 | 72 |105| 671 785
3 | VAMP1 | 42 |107|160| 151|110 | 91 | 185|188 | 119 | 90 | 89 | 70 | 111 | 132 | 211 | 208 | 106 | 102 | 150 | 134 | 1429 | 109,0
4 CD63 160 | 23 | 192 92 | 69 | 49 | 110 | 69 180|153 | 277 | 151 | 163 | 109 | 217 | 130 | 47 | 105|231 | 129 | 1755 | 1791
5| CDH17 | 20 | 85 | 83 | 71 |305|243 | 18 | 219 | 149 | 57 | 107 | 61 | 361 | 67 |103| 96 [325| 66 | 83 | 73 | 94,6 | 1044
6 CDHR5 | 199 | 51 | 54 | 87 | 2 |[111| 30 | 16 | 44 |100| 69 | 133 | 115| 76 | 35 | 100| 63 | 103 | 54 | 44 | 894 | 93,0
7 | CEACAM6 | 37 | 28 | 52 | 38 | 77 | 114 | 58 | 63 | 45 |104| 35 | 90 | 56 | 79 | 58 | 49 (197 | 74 | 36 | 25 | 724 | 106,6
8 | CLRN3 | 90 | 197 | 320|260 | 276 | 95 | 145|122 | 87 | 111 | 91 | 48 | 36 | 105|238 | 212 | 51 | 99 | 156 | 149 | 131,2 | 129,5
9 (D177 | 113 | 67 | 121|143 | 96 | 63 | 75 | 47 | 65 | 89 | 90 | 66 [226| 96 | 57 128|106 | 99 | 12 | 30 | 1048 | 933
10 | GAL4 13 [ 223 | 56 | 104 | 72 | 35 | 272 | 166 | 52 | 93 | 109 | 43 | 108 | 219 | 116 | 87 | 80 | 209 | 213 | 188 | 174,6 | 143,0
11| GCNT3 | 127 | 81 | 67 [154| 20 | 113 | 72 | 8 | 78 | 73 | 63 | 91 | 83 | 95 | 75 | 34 | 57 | 58 | 79 | 132 | 1109 | 96,2
12| GPA33 [188| 99 | 56 | 40 | 89 | 59 | 32 | 66 | 49 [103| 82 | 49 | 79 | 122 | 20 | 36 | 69 | 86 | 80 | 112 | 719 971
13 (MeprinA| 7 |79 | 102 | 55 | 93 | 69 | 129 | 88 | 22 | 62 | 156 | 136 | 15 | 128 | 138 | 136 | 48 | 124 | 160 | 177 | 133,5 | 128,2
14 | MGC4172 | 135 | 66 | 61 | 77 | 184 | 82 [ 157 | 113 | 13 (106 | 85 [106| 31 | 83 | 92 [136| O | 78 | 82 | 103 | 1219 | 893
15 PIGY |186| 53 | 4 |50 | 48 |152| 72 (135| 15 | 89 | 69 | 212 | 59 |101| 79 | 96 | 39 | 87 | 60 | 65 | 1179 | 537
16| REG4 | 116 [184| 73 | 115| 29 | 109|150 (122 | 15 [ 109 (110 | 136 | 36 | 66 | 59 | 60 | 1 | 112 | 66 | 66 | 89,8 | 935

BbIOPAHHbIX B XOfie NPeABapUTENbHbIX 3TanoB paboTh, U Mia3Me nauueHToB. [lonyyeHHble pe3ynbTaThl NoA-
anuTennanbHoro «Mapkepa» EpCAM B gecatu o6pas- TBepKAAKT rMNOTE3Y O BO3MOXHOM [MAarHOCTUYECKOM
uax npeacrasneHsl B Tabnuue 4. 3HaYMMOCTM TKaHe-crneunduyecknx Be3UKYNAPHBIX
KoHueHTpauus BHB, memGpaHa KoTopbix cofmep- MapkepoB. Mcnonb3oBaHHas cTpaTerus otbopa u
KUT TKaHe-cneunduyeckne mapkepbl (CLRN3, GAL4, Banupauum «nOTEHLMANbHbLIX» MAPKEPOB MOXET ObITh
Meprin A), cTaTUCTMYeCKM 3HAYMMO MOBbIWEHA B  MCNO/b30BaHa B AajibHENLWNX UCCNEAOBAHUAX.

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO COLORECTAL CANCER DIAGNOSTICS VIA DETECTION OF
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX TISSUE-SPECIFIC EXTRACELLULAR NANO-VESICLES
BHEKJIETOYHbIX HAHO-BA3MKYI1
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PucyHok 6. Cxema co30aHus U UCNOb30BAHUS UMMYHO-4acmuy,
015 BbldeneHus cneyuguyeckoli ppakyuu BHB.
A. Qukcayus aumumen (AT) K cynep-napamazHUmMHsIM 4acmu-
yam (CIIMY) yepes s3aumodeticmsue 6uomura Ha AT u cmpen-
masuduHa Ha ClMY.
b. Wurybayus ummyHo-4acmuy (komnnexcos ClIMY-AT) ¢ BHB
nnasmbl U B3aumodelicmaue UMMyHO-4acmuy ¢ @paxyuel
cneyuguyeckux 8e3uKys.
B. Omodenerue komnnexca CIIMY-AT-BHB, codepxaujezo cneyu-
¢uyeckue BHB om se3ukyn nnasmsi. [1oay4yeHHbie KOMNIEKCbI
mMoz2ym 6bimb UCNOJIb308AHbI 0N NOCAEOYIOWe20 AHANU3A
¢pakyuu BHB.
Figure 6. Scheme of creation and use of immuno-particles for
isolation of a specific fraction of EVs
A.Fixation of antibodies (AB) to superparamagnetic particles
(SPMP) through the interaction of biotin withAB and
streptavidin with SPMP
b.Incubation of immuno-particles (SPMP- AB complexes)with
EVs plasma and interaction of immune-particles with a fraction
of specific vesicles.
B. Separation of the SPMP-AB-EVs complex containing specific
EVs from plasma vesicles. The resulting complexes can be used
for subsequent analysis of the EVs fraction

OBbCYXOEHWME

Mpu3HaHo, 4To cekpeTupyemsblie knetkamu KPP BHekne-
TOYHble HAHO-BE3MKY/bl UrpaloT CyYLEeCTBEHHYIO poOfb
B pa3BuTuM 3abonesaHus [21]. BHB yuacTsytoT B npo-
Lecce MHBA3MBHOMO POCTa NMEPBMYHON ONYXOAU MyTeMm
MOAUMUKALMM CTPYKTYPbl CTPOMbI, U3MEHEHWUS MOp-
tonorum hubpo6aacToB, CTUMYNALMUM NATONOTUYECKON
BacKynapusauuu. bonblwon npakTMYeCcKuit WHTepec

NpUBNEKaT UCCNe0BaHMA cucTeMHbIX 3 dekTos BHB,
CeKpeTupyeMbiX KneTkamu onyxonu. Tak, Hanpumep,
OblI0 MOKa3aHO B 3KCMEPUMEHTaNbHbIX paboTax, uTo
3((HEKTUBHOCTb MeTacTaTUYeCKON AUCCEMUHALMUMN Kie-
Tok KPP no cucteme GpbikeeyHbIX COCYLOB B MeYeHb
perynupyetca BHB. Cpeau BO3MOXHbIX MexaHWU3MOB
TakoW perynauum onucaH 3ddekT ctumynaumu Aucd-
(hepeHUMPOBKN MOHOUMTOB [22] W KNETOK, 3KCnpeccu-
pyrowmx peuentop Kk CXCR4 [23]. Tak, Ha doHe MHO-
KECTBA WUCCNef0BaHMIA, onNuUCbIBAlOWMX GUoNOrMyeckue
addektol BHB, cekpetupyembix knetkamu KPP, noka
He yaanocb BbIAEAUTb UX M3 MAa3Mbl U COMOCTABUTb
CTPYKTYypHble U (yHKUMOHANbHbIE ocobeHHoCTU. [Moka
HEeWM3BECTHbl cnelunduyeckne 6MOXMMUYECKME XapaKTe-
PUCTUKK, KOTOpble NMo3BoNsANMU Gbl PU3NYECKM BbIAENNTL
31y bpakumio BHB u3 obuiero coctaBa Be3nkyn nnasmbl
W BbISCHUTb MOJIEKYASPHbIE MEXaHU3Mbl HabOAaEMbIX
natonornyeckux 3cdekToB. Takas cuTyauus CHuxKaert
NPAKTUYECKYI0 LEHHOCTb Pe3y/IbTaTOB MHOMUX 3KCNEpH-
MEHTaNbHbIX NCCNeLOBaHMIA.

Kpome Toro, pa3paboTka LMarHoCTUYECKUX TEXHONOTWIA
Ha ocHoBe aHanu3a BHB nna3mbl npefcraBnserca mano-
NepCcneKTUBHbIM HANpPaBl€HUEM, €C/IM NPUHATb BO BHU-
MaHue TOT (haKT, YTO ANATHOCTUYECKYIO LLEHHOCTb UMeeT
AUWb MUHOPHAsf QpaKkuus aHanu3Mpyemblx Be3uKyIl.
PaHee mbl npoBenu nccnefoBaHme C Lienblo OLEHKW fuar-
HOCTMYECKOro noTeHLMana 3Kk30comanbHbix MUKPOPHK
[24]. B pamkax 3Toil paboTbl «onpeaeneHue» hpakuum
Be3UKy/, cekpeTupyembix knetkamm KPP, 6bino npose-
LEHO NyTeM CPaBHEHWUA Mia3Mbl NALMEHTOB O U MoC/e
yaaneHus onyxonu. Takoil nopxop Obln OCHOBAH Ha
NPeanonoXeHun, YTo nocne yaaneHus onyxonu Qpak-
LMA BE3UKYN, CEKPETUPYEMbIX KNEeTKaMK 3TON Onyxonu,
B niasme ymeHbwutca. COOTBETCTBEHHO, OTAUYUA MPO-
tuns Be3nkynapHbix MUKpoPHK B maTepuane, nonyyeH-
HOM [0 4 Mmocne onepauuu, JOMKHbI OTpaxaTb COCTaB
BE3WKYN UMEHHO OMYXONeBOro MPOMUCXOXAEHUS. Takow
noAX0A, JOMNOSHEHHbI 3TanoM BanuAaLMyu pe3ysbTaTos,
no3BONUA UAEHTU(HUUNPOBATL BE MONEKybl, MUP-223
n mnP-181a, coyeTaHHbI aHanM3 KOTOPbIX MMen BblCO-
KMWA AMArHOCTMYEeCKU noTeHuman. Ho 3Tu pesynbrarthl
He pewunn npobnembl «MAeHTUDUKALUUY» AMArHOCTU-
yecku 3Hauumon dpakuum BHB. OctaBanach oueBuaHOI
3agavya Gu3nNYecKoro BbIeNEHUA Be3UKYN, CeKpeTupy-

Tabnuua 4. Pesynemamesl aHanuza mkave-cneyuguyHsix BHB 8 nnasme nayueHmos ¢ KPK u 300posbix 00HOPOB C NoMOUibio
UMMYHo-4acmuy, Memodom npomoyHol yumomempuu. [lpedcmasneHsl ycpedHeHHsle daHHble no 5 obpasyam. Cmamucmuyeckas
3HAYUMOCMb Pa3HUYbI MexOy epynnoli nayueHmos u OOHOPOB OUeHeHa ¢ NoMowbio mecma MaHH-YumHu.

Table 2. Results of analysis of tissue-specific EVs in plasma of patients with CRC and healthy donors using immuno-particles by
flow cytometry. The average data for 5 samples is presented. The significance of the difference between the group of patients and

donors was assessed using the Mann-Whitney test

Mapkepbl BHB CLRN3 GAL4 Meprin A EpCAM
KPK (nauuentst), n=5 17 25 48 6,2
KoHTponb (aoHopel), n=5 03 09 17 11,6
Crat. 3HauMmMoCTb ** * ** NS

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020
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PucyHok 7. PenpesenmamusHble pe3ynbmamsl KOJUYeCmBeH-
Holi oyeHku Meprin A-no3umusHsix BHB 8 cocmage momarns-
Hol nonynayuu 8e3uKya naasmsl 300po8six OOHOPO8 U nNayu-
eHmos ¢ KPP.

Be3uKynbl 8bl0esieHbl C NOMOWbID UMMYHO-4ACMUY, Hecyujux
aHmumena k Meprin A. [locne uHKybayuu ¢ Be3uKynamu
nnasmel u ommei8Ku, ceazaswuecs % Meprin A (+) BHB nome-
YeHbl aHMuUmMenamu K «3Kk3ocomansHomy» mapkepy CD63-FITC.
BoioeneHsi 3HaveHus: % Meprin A (+) BHB..

Fugure 7. Representative results of quantitative evaluation
of Meprin A-positive EVs in the total population of plasma
vesicles of healthy donors and patients with CRC.

Vesicles were isolated using immuno-particles carrying
antibodies to Meprin A. After incubation with plasma vesicles
and washing, % Meprin A (+) bound EVs were labeled with
antibodies to the “exosomal” marker CD63-FITC. Highlighted
values are:%, Meprin A (+) EVs

emblx kneTkamum KPP, 4yTo no3sonuno 6bl paciwumpuThb
naHenb MapkepHbix MUKPOPHK u noBbicuTb Hapex-
HOCTb METOAA B LLE/IOM.

[na peweHns 3TOM 3aAa4M Mbl MPenoNOXMUAM, YTO
BE3UKYNbl, CEKPETUPYEMble KNETKaMW BbICOKO- WM
cpepHe- puddepeHUMpoBaHHON afAeHOKapLUHOMBI,
MOTYT MMEeTb B COCTaBe MeMBpaHbl TKaHe-cneunduyHble
npoTenHsl. Jis NOATBEPKAEHUS 3TOM rMNoTe3bl Hbiau
BbIOpaHbl 12 MONeKyn — KaHAWAATOB, OTBEYAIOWMX PAAY
KpUTEpUEB: UCKNIOUYUTENbHAA UK NPEUMYLLECTBEHHAS
3KCNpeccus B KNETKaX KWILEYHOro 3NUTENUs, MeM-
OpaHHas noKanu3auusa M [0KasaHHas IKCMpeccus B
coctaBe BHB. Mocne aHanu3a 6uoncuitHoro matepuana
M3 HOPMANILHOTO 3NUTENNUA TONCTON KULWKM, KNETOYHBIX
JINHWIA, NONYYEHHBIX U3 KULWEYHbIX afeHOKApLUHOM W
BE3UKYJ, CEKPETUPYEMbIX 3TUMU KIeTKaMW B YCIOBM-
AX 10 vitro, NUCT KaHAUAATOB Cy3W/ICH A0 3 MOJeKyn:
CLRN3, GAL4, Meprin A. KonuuectBeHHas oueHka BHB,
MMeLWNUX OfUH M3 3TUX MApKEpoB, B COCTaBe nnas-

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

Mbl nauueHToB ¢ KPP v 3n0poBLIX JOHOPOB nokKasan
060CHOBAHHOCTb HawWero npeanonoxenus. Moxoxee
nccnepoBaHue 6bIO HeAaBHO NPOBEAEHO TPynnoii
Kopelickux uccnegosareneit [25]. 31a paboTa pewana
aHanornyHylo 3apayy, Ho MMena WHOM An3aiiH: aHanu3
npoTtemHoB B coctaBe BHB, cekpeTupyembix knetkamm
ABYyX nuHuii (HT29 n HCT-116), 6bin NnpoBefeH MeTof0M
MacC-CNeKTPOMETPUM, 3aTeM U3 CMUCKA UAEHTUDNLK-
POBaHHbIX MOMIeKYN Obln BbIGPaHbl MONEKY/bl — KaH-
AVAaTbl, COOTBETCTBYIOWME KPUTEPUAM, UCNONb30BaH-
HbIM B Halei paGoTe. B 3akntoueHuu ObiN0 NpoBene-
HO CpaBHEHWe KOHLEHTpaLuUu BbIOpPaHHbBIX MONEKYN B
coctaBe BHB nauneHtoB ¢ KKP 1 380poBbiX JOHOPOB.
WTorom uccneposaHus Gbina MAEHTUDUKALMS HOBOTO
Be3ukynapHoro mapkepa KPP — tetpacnanna TSPAN1. B
cooTBeTCTBMMU C 6a30il aaHHbix The Protein Athlas [16],
JKCMPeccus 3TON MONEeKyNbl OrpaHuyeHa KUWEeYHNKOM
1 MoueBblgenuTenbHoin cuctemon, T.e. TSPAN1 Takxke
ABNAETCA TKaHe-cneynduyHbiM Mapkepom BHB, cekpe-
Tupyembim Knetkamu KPP.

SAKIMKOYEHUE

B uenom, pe3ynbtathl Hawero uccnegoaHus u pado-
Tbl KOPEWCKMUX Konner noATBepXAalT paf BbIBOLOB:
1. Knetkm KPP cekpetupyior BHB, B coctaB koTo-
pbiIX  BXOAAT  TKaHe-cneuuduyHble  NPOTEUHbI.
2. KonuuyectBeHHbI aHanu3 Be3WKysn, B COCTaB KOTO-
pbiX BXOAAT TaKue NPOTEeUHbI, UMeeT LUArHOCTUYECKUi
noteHuuan. 3. Metoabl MMMYyHHOCOPOLMM MOTYT BbiTh
MCNOAb30BaHbl ANs BblfeneHus (unu oboraweHus) u
nocnepytouiero aHannsa gpakuum BHB, cekpetnpyembix
knetkamn KPP. lpoBepeHne panbHenlwux uccneposa-
HUI B 3TOM HanpaefeHUM HEOOXOAMMO ANs pacluMpeHns
cnucKa «mapkepos» BHB, cekpeTupyembix KneTkamu
KPP (1), ontumu3aumn TexHonoruu cneunduyeckoro
BbIAENEHUs 3TUX Be3ukyn (2), NPUMEHeHUs MeTof0B
nocnegyioulero KayecTBEHHOro aHanu3a 3TOW cnewy-
nthuyeckoit BesukynspHoit dpakuuu. Hambonee nep-
CMEKTUBHbIM NpeAcTaBnserca aHanu3 MukpoPHK wu3
tdhpakuum TkaHe-cneunduyHbix BHB. JocTtuxkeHne 3tux
ueneii GypeT OCHOBOW Ans co3faHus 3ddEeKTUBHOMO
MeToAa HenHBasuBHoM auarHoctuku KPP.
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The development of methods for effective diagnosis and monitoring of colorectal cancer (CRC) treatment is one of the basic scientific problem.
The circulating plasma contains extracellular nanovesicles (EVs) secreted mainly by blood and endothelial cells. The minor fraction of plasma
EVs is produced by cells of various tissues, including cells of the intestinal epithelium. The biochemical composition of such vesicles should
have tissue-specific features. Presented study was aimed to identify surface markers of EVs secreted by intestinal epithelium cells and to assess
the possibility of isolating and quantification of such vesicles for the diagnosis of CRC. The cell cultures (HCT-116, HT-29, COLO-320, HuTu-80,
SW837), plasma of CRC patients and healthy donors were used in the study. The methods of nanoparticle tracking analysis (NTA), atomic force
microscopy (AFM), dot-blotting and flow cytometry were applied for EVs characterization. With the original technology of immunosorption we
have demonstrated an increased amount of CLRN3, GAL4 and Meprin A, i.e. positive EVs in plasma of CRC patients comparing to healthy donors.
Based on the quantitative analysis of such EVs, new methods of diagnostics and monitoring of CRC therapy can be developed.
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technologies and methods for detecting occult blood in

INTRODUCTION

Colorectal cancer (CRC) occupies one of the leading
positions in the structure of cancer mortality, which
justifies the relevance of developing new methods
of screening and early diagnosis. Clinical guidelines,
Russian [1] and foreign [2], over the past decades have
been reduced to various combinations of endoscopic
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the stool, but both approaches havelimitations.

Active research is underway to develop methods for
analyzing circulating plasma components [3], although
none of the variants of the so-called “liquid biopsy”
technology has yet been brought to practical use. One
of the main reasons for this situation is the lack of
reliable molecular markers of CRC.

Identification and creation of methods for analysis of
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multi-molecular circulating complexes, for example,
extracellular nanovesicles (EVs), is a solution to the
problem. Circulating plasma contains about 1011-
1012EVs/ml. This is a heterogeneous population of
membrane vesicles secreted mainly by blood and
endothelial cells [4]. The minor fraction of these
vesicles enters the plasma stream from cells of various
tissues [5]. The fraction of tissue-specific vesicles
reflects the biochemical composition of the cells of
the corresponding organs and it can have diagnostic
potential. If this fraction is significant compared
to the total population of circulating vesicles, its
quantitative or qualitative changes may affect the
number or composition of plasma vesicles. For example,
an increase in the total concentration of all circulating
nanovesicles of endosomal origin (or exosomes) has
been described in patients with CRC [6]. Despite the
apparently low diagnostic specificity of this approach,
the study authors recommended quantitative analysis
of circulating exosomes as a screening method. On
the other hand, the detection of a specific fraction
of EVs in plasma containing CRC-associated RNA [7],
microRNA [8], or proteases [9] may have a higher
diagnostic specificity than just counting vesicles.
However, the complexity of detecting a minor fraction
of the EVs with certain biochemical characteristics
in the “background” population of all plasma vesicles
compromises the diagnostic sensitivity and practical
significance of this approach.

We can assume two fundamental solutions of the
problem. First, the use of ultra-sensitive technologies
for detecting vesicular markers using, for example,
electrokinetic chips [10] or surface-enhanced raman
spectroscopy [11]. Second, development of methods
for concentration (ideally, specific isolation) of
vesicles secreted by CRC cells. A simple example of this
approach is the method of analyzing vesicles from a
plasma sample obtained from mesentery veins [12], but
the practical application of this method seems to be
complicated. The concentration of a separate fraction
of vesicles from plasma obtained in the traditional
way using immune-sorption technologies is more
promising, and it has already been implemented as
part of the development of methods for the diagnosis
of squamous cell carcinoma of the head and neck [13]
and melanoma [14].

The present study is based on the assumption that
intestinal epithelial cells secrete a specific set of
membrane proteins, and these proteins can be secreted
as part of the EVs membrane. During the development
of CRC, cells of medium - or high-differentiated tumors
retain tissue differentiation, their outer membrane and
the membrane of their secreted EVs contain tissue-
specific markers. These markers can be used to isolate
and analyze tissue-specific EVs, and an increase in the
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PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

concentration of such vesicles in plasma can serve as a
sign of the development of CRC

MATERIALS AND METHODS

Biological Material

Biological material was obtained from donors and
patients who were examined or treated at the
N.N.Petrov National Medical Research Center
of Oncology of Ministry of Health of Russia (Saint
Petersburg) and the Ryzhikh National Medical Research
Center of Coloproctology (Moscow). The venous blood
was collected in vacutainers with EDTA, plasma was
separated within 10 minutes after blood collection,
frozen and stored at -80°C. The material of epithelial
scrapings was obtained directly after surgeries from
sites of the unchanged intestinal wall.

Cells

We used five stable cell lines HCT-116, HT-29, COLO-
320, HuTu-80, SW837, obtained from the cell culture
collection of the Institute of Cytology RAS (Saint-
Petersburg). The cells were cultured in RPMI-1640 with
the addition of 10% embryonic bovine serum and a
mixture of Pen-Strep antibiotics, 100 mcg/ml (all from
Biolot LLC, Russia) under standard conditions. For
the experiments on flow cytometry and dot-blotting,
the cells were grown to a density of no more than
70%, removed from the substrate with a mixture of
trypsin (0.025%) and Versen (1:1) solutions, washed
with a phosphate-salt buffer (FSB) and diluted to a
concentration of 1x10° cells/ml. To isolate EVs, the
cells were cultured under standard conditions in a
medium containing 10% veal serum without EVs, and
the conditioned cell medium was accumulated over
several passages to a volume of 200 ml.

Isolation of Nano-vesicles

To isolate EVs, the plasma (2 ml) was thawed to +4°C,
diluted 1:1 in a phosphate-salt buffer (FSB), and
sequentially centrifuged 300g - 10', 2,000g - 10', and
10,000g - 10' to precipitate cellular detritus andlarge
membrane vesicles. Exosomes were isolated from the
supernatant by ultracentrifugation (Beckman Coulter:
Optima XPN 80, rotor 70.1 Ti/k-factor 36, rotor 45Ti/k-
factor 133) according to the classical procedure [15]
with minor modifications. The plasma solution was
centrifuged for 110,000 g - 2 hours, the supernatant was
removed, and the precipitate was dissolved in 100 ml of
the FSB. To isolate exosomes secreted by the cells in
vitro, the culture medium was also purified from cellular
detritus and large membrane vesicles by differential
centrifugation, then was ultracentrifuged at 110,000 g
overnight, at +4°C. The sediment containing exosomes

COLORECTAL CANCER DIAGNOSTICS VIA DETECTION OF
TISSUE-SPECIFIC EXTRACELLULAR NANO-VESICLES

47



48

was diluted in 100 pL FSB for subsequent analysis.

Dot-blotting

To detect the total content of “marker” proteins in
biological samples (intestinal epithelial scrapings, cell
cultures, or EVs), the material was lysed using a RIPA
buffersolution (Thermo Scientific, USA). When studying
the expression of proteins in the surface membrane,
suspensions of cells or vesicles in the FSB were used.
The total protein concentration in the samples was
evaluated by the Bradford method and equalized to
1 microgram/microl. The samples were applied to a
nitrocellulose membrane (each “dot” - 0.5 pl) with a
pore size of 0.45 microns (BioRad Laboratories, USA),
blocked (Tris-buffer salt solution (TBS), 0.05% Tween-
20, 5% bovine serum albumin (all from Sigma, USA)),
for 1 hour. Primary antibodies (shown in Table 1)
were used in the concentrations recommended by the
manufacturer. Incubation was performed for 30 minutes,
then the membrane was “washed” in a TBS solution
with 0.05% Tween-20 three times for 5 minutes, and
was incubated with secondary antibodieslabeled with
horseradish peroxidase (Ab6721, Ab6789) at a dilution
of 1:20,000 for 30 minutes. After three times “washing”
of the membrane, detection of peroxidase activity was
performed by chemiluminescent reaction using Pierce
ECL Western Blotting Substrate (Thermo Scientific,
USA) and Invitrogeni Bright FL1500 Imaging System
(Thermo Fisher, USA). The data obtained was processed
in the Image J software, USA.

Nanoparticles Tracking Analysis (NTA)

The measurements were performed using the Nanosight
NS300 analyzer (“Malvern”, USA). Each sample was
studied in 4-5 different micro volumes by pumping
the sample through a chamber. The duration of each
measurement is 60 seconds. Camera level: 14, shutter
slider: 1259, slider gain: 366, threshold level: for draft
- 5, for VF2 — 6. The experimental data was analyzed
using Nanosight NTA 3.2 Software.

Atomic Force Microscopy (AFM)

It was used to study the shape and size distribution
of particles. The measurements were performed using
a scanning probe microscope NT-MDT Solver Bio
(“NT-MDT”, Russia). The mode was semi - contact,
the probe was NSGO1_DLC (“NT-MDT”, Russia). The
samples were applied to the mica surface (“2SPI”, USA)
immediately after the top layer was removed. Then
incubation was performed for 30 seconds, followed by
double washing with distilled water.

Next, it was dried with compressed air. Image processing
and analysis were performed in Gwyddion software
(gwyddion.net) and Image Analysis (“NT-MDT”, Russia).
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Flow Cytometry (FC) for Cell Analysis

The cell suspension (1 x 10° C/ml) in the FSB was
aliquoted to 100 pl, precipitated by centrifugation
at 1,000g, the supernatant was removed 100 pl of
FACS-blocking buffer (1% BSA dissolved in the FSB)
was added, incubated for 30 minutes on ice, then the
supernatant was again precipitated and removed. In
the case of analysis of the content of the “marker”
proteins in the cytoplasm, the cells were processed
using the BD Cytofix/CytoPerm Kit (Becton Dickinson
and Company, USA). The cells were incubated with
primary antibodies (Tablel) in a dilution of 1:200 for
30" at +4°C. After three times “washing” in the FSB, the
cells were incubated with secondary antibodieslabeled
with FITC at a dilution of 1:1,000 for 30" at +4°C and
washed three times with the FSB. The cells prepared
in this way were resuspended in 200 ml of the FSB and
analyzed.

Flow Cytometry (FC) for Analysis of Total EVs
Population

Sample preparation was carried out using a commercial
Exo-FACS kit (Hansa BioMed, Estonia) according to
the manufacturer's protocol and meant non-specific
fixation of the EVs to latex micro-spheres. Detection
of “exosmal” CD63 and CD9 markers was performed
using antibodies conjugated with FITC fluorescent
tags (CD63-FITC, Ab18235, Abcam, USA)PE (CD9-PE,
312105, Bio Legends, USA). Detection of tissue-specific
proteins was performed using primary antibodies to
the corresponding proteins (Table 1) and secondary
fluorescentlylabeled antibodies (Ab6717, Ab6785 Abcam,
USA).

Creation of Immuno-particles and Flow Cytometry
(FC) for Analysis of EVs Isolated by Immuno-sorption
For this study, were made immuno-particles that bind
vesicles with “marker” proteins (Meprin alpha, CLRN3,
GAL4) on the surface (Fig. 6). The corresponding
antibodies (Tablel) were purified from preservative
(sodium azide), concentrated using a set of Amicon
Ultra-0.5 mL Centrifugal Filters for DNA and Protein
Purification and Concentration (Millipore, Ireland),
and conjugated with Biotin using a set of Pierce
Antibody Biotinylation Kit for IP (Thermo Scientific,
USA). The effectiveness of the biotin binding reaction
was evaluated using the Pierce Biotin Quantification
Kit (Thermo Scientific, USA). Biotinylated antibodies
(10 pl) were incubated with superparamagnetic
particles, SPMP (1 pl), whose surface was modified with
streptavidin (Silex LLC, Moscow) for an hour at +4°C.
As a result of the formation of the biotin-streptavidin
bond during this incubation, SPMP-AB complexes or
immuno-particles were formed (Fig.6A), the physical
characteristics of which determine the possibility of
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their analysis by flow cytometry.

The immuno-particles prepared in this way were
incubated with the EVs isolated by ultra-centrifugation
in a volume of 100 pl over the night at +4°C (Fig.6B).
The resulting complex “SPMP-AB-EVs” (Fig.6B) was
washed 3 times with the FSB on a magnetic tripod
blocked in 200 pl of 0.2% Tropixi-Block buffer (Thermo
Fisher, USA) for 1 hour at +4°C, and washed twice
with the FSB 2 times. To quantify the associated EVs,
the complexes were incubated with antibodies to the
classic “exosomal” marker CD63 (CD63-FITC, Ab18235,
Abcam, USA) for 2 hours at +4°C in the dark. The
resulting complexes were washed 2 times, diluted in
200 FSB and analyzed. As a negative control, the SPMP-
AB complex without exosomes was used, “underwent”
through similar blocking procedures, labeling with
CD63-FITC antibodies, and washing.

All the tests were performed on a Cytoflex flow
cytometer (Beckman Coulter, USA) equipped with a
488 nm argon laser for measuring forward scattering
light (FSC) and side scattering (SSC). The results were
analyzed using CytExpert (Beckman Coulter, USA) and
Excel (Microsoft) software.

Funding and Ethical Justification

The study plan was approved by the local ethics
committee of the Petrov NMRC of Oncology (St.
Petersburg), the study was carried out as a
research work AAAA-A18-118012390156-5 in
cooperation with the Ryzhikh National Medical
Research Center of Coloproctology (Moscow).
All the patients signed an informed consent to
participate in the study. The biological material

was included in the study after depersonalization
of the clinical data.

RESULTS

Selection of Potential Markers

In order to identify potential exosomal CRC markers, the
available databases were analyzed (Human Protein Atlas
[16], Uni Prot [17]). There were selected 12 molecules
that were characterized by expression (exclusively or
predominantly) in intestinal epithelial cells, membrane
intracellular localization, and the absence of secreted
(circulating) forms. Thus, the results of the analysis
are summarized in Table 1. All the selected molecules
(except CDH177 and DHRS11) were previously detected
in the composition of EVs secreted by human cells,
which is reflected in the Exo Carta database [18].
CDH177 and DHRS11 have so far been detected in the
EVs secreted by ratline cells, indicating that they may
be present in vesicles secreted by human intestinal
epithelial cells.

In order to positively control the detection system,
two proteins (EpCAM and CD47) were included in the
analysis, the active expression of which is characteristic
of all epithelial cells. The “classic” exosomal marker
(D63 and VAMP1, a molecule detected in the membrane
of various types of vesicles, not only exosomes,
were used as positive controls for the detection of
vesicular markers. In addition to information about the
tissue-specific nature of expression and intracellular
localization, the selection of potential markers took
into account data on the function of the protein, which

Table 1. The list of potential markers of EVs secreted by the cells of CRC.

53:1'[‘)?)[ UmIDProt Eon([Z)arta Name of protein Cellular function Antibodies
EPCAM P16422 4072 Epithelial Cell Adhesion Molecule Physical homophilic interaction molecule ab20160
CD47 Q08722 282661 (D47 molecule Cell adhesion abh108415
CD63 P08962 967 TSPAN30 Lysosomal-Associated Membrane Protein ab59479
VAMP1 P23763 6843 Vesicle Associated Membrane Protein 1 Endoplasmic ret::;’)li:ssnfolded protein ab151712
CEACAM5 P06731 1048 CEA-related cell adhesion molecule 5 Cell surface glycoprotein ab190718
D177 Q8N6Q3 (RAT) (D177 molecule Formation of with beta-2 integrin heterodimer | ab203025
(DH17 | Q12864 1015 Cadherin 17 Cadhe””Saagﬁecsi(l:r:”p’;‘(;s;ﬂi"de”t cell ab109220
CDHR5 Q9HBB8 53841 Cadherin-related family member 5 Intermicrovillar adhesion molecule ab189111
CLRN3 Q8NCR9 119467 Clarin 3 Integral component of membrane ab177695
DHRS11 DHRS11 (RAT) Dehydrogenase/reductase member 11 Steroid metabolism ab98276
GCNT3 095395 9245 Glucosaminyl (N-acetyl) transferase 3 Synthesis of mucin.b‘.eta 6 ab98134
N-acetylglucosaminides
GPA33 Q99795 10223 Cellsurface A33 antigen Cell-cell recognition and signaling ab108938
LGALS4 P56470 3960 Lectin, galactoside-binding, soluble, 4 Assembly of adherens junctions ab170638
MEP1A Q16819 4224 Meprin A, alpha Hydrolysis of protein and peptide substrates | ab107548
PIGY Q3MUY2 84992 GPI-GlcNAc transferase Modification of cell surface proteins ab79453
REG4 Q9BYZ8 83998 Regenerating family member 4 Calcium-independentlectin ab200723

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1
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Figure 1. Analysis of the expression of potential markers in
large intestine epithelial scrapings dot-blotting method. A.
Representative example of analysis of 16 molecules in one
sample. B. Results averaged for 5 samples

suggested the possibility of its “appearance” in the
composition of the EVs membrane.

Evaluation of Expression of Selected Molecules in
Colorectal Epithelium

In order to verify the expression of the selected
proteins, samples (n=5) of epithelial scraping from
sites of the normal intestinal wall after hemicolectomy
were collected. The proteinlysates were normalized to
the total protein content by the Bradford method 2 pl
of lysate was applied to the nitrocellulose membrane,

Table 2. Cell lines.

and the relative content of each of the 16 selected
molecules (including 4 controls) was analyzed using
dot-blotting. Figure 1A shows a representative example
of the results of a single sample analysis. The data for
all the samples was digitized and normalized relative
to the average signal intensity. The average values for
the five samples are shown in Figure 1B. The presented
results confirm the high level of EpCam and (D47
proteins, the expression of which is expected in cells of
all epithelial types. Low expression of vesicular markers
(VAMP1 and (CD63) was detected. The expression of
the remaining molecules was clearly determined, with
varying degrees of intensity. Relatively high levels
of expression were observed in CEACAM1 and (D177,
while low levels were observed in CHD17 and MEP1A
(Meprin A). The obtained results confirmed the fact of
expression of the selected proteins in the colorectal
epithelium and justified the assumption that they
may be present in the composition of EVs secreted by
cells of normal intestinal epithelium and transformed
epithelium that preserved tissue differentiation.
Evaluation of Expression of Selected Molecules in
Colorectal Carcinoma Cells In Vitro

The task of the next stage of the study was to analyze the
expression of selected proteins by intestinal epithelial
cells in order to further evaluate their secretion in
the composition of EVs in vitro. This approach made
it possible to work with a “pure” population of EVs
secreted by intestinal epithelial cells. Five stable
lines obtained from the material of adenocarcinomas
of various parts of the gastrointestinal tract were
selected (Table2). The lines used had different genetic
characteristics and morphology (Fig.2). All the lines
were derivatives of highly or moderately differentiated
intestinal epithelial adenocarcinomas and retained the

) Primary tumor -
Cell line - - - Features of xenograft tumor in vivo model
Site Histologicalform

HT-29 Colon Adenocarcinoma, G-II Highly differentiated adenocarcinoma (G-I)
HuTu89 Duodenum Adenocarcinoma, G-III Highly differentiated adenocarcinoma (G-I)
HCT-116 Colon Adenocarcinoma, G-III Moderately fhfferentlated tumor (G-IT),

distant metastases

C0L0320 Colon Adenocarcinoma, G-II Highly differentiated adenocarcinoma (G-I)
SW837 Rectum Adenozei;;moma, Highly differentiated adenocarcinoma (G-III)

Hutu80

Fugure 2. Morphology of the cell lines used

HCT-116
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Fugure 3. Results of analysis of the level of GAL3 molecule expression by cells of five lines

A. Dot-blotting analysis using cell lysate (upper row of “Total” - total GAL3 protein content in cells) and using unchanged cells
(lower row of “Membrane” - GAL4 protein content in the surface membrane)

B. Analysis performed using flow cytometry, after the cell membrane permobilization procedure (upper row of “Total” - the total
content of GAL3 protein in cells) and when using cells with an unchanged membrane (lower row of “Membrane” - the content of

GAL4 protein in the surface membrane)

ability to form xenograft tumors of similar morphology
[19]. This fact allowed us to assume that the expression
of tissue-specific proteins was preserved in the cells
of these lines, and these proteins can be detected in
the EVs secreted by cells. Before starting the time-
consuming stage of isolation and analysis of EVs, we
evaluated the relative level of expression of potential
markers by CRC cells.

To increase the reliability of the results, we used
two technologies: dot-blotting and flow cytometry.
Both methods allow us to evaluate the total protein
content in cells and separately analyze their content
in the surface cell membrane. It was assumed that the
detection of “potential markers” in the composition of
the cell membrane increased the chances of “presence”
of these proteins in the membrane of secreted EVs
cells. Thus, total and membrane expression of each of
the 16 “potential” markers was evaluated in cells of five
lines using two technologies. The results obtained by
dot-blotting are presented in Table 3 (columns “cells”:
M (membrane) and T (total)), a representative example
of the data obtained for a single protein by dot-blotting
and flow cytometry (GAL4) is shown in Figure 3. This
example shows that both methods show similar ratios
of the total and membrane fractions of the GAL4
protein in cells of differentlines. For example, in HT29
cells, this protein is found mainly in the cytoplasm, and
in HuTu80 cells — as part of the surface membrane.
Thus, the ratios determined using dot-blotting were
confirmed by the results of flow cytometry for other
cell lines. Therefore, the dot-blotting technique was

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

chosen for subsequent EVs studies as simpler and more
reliable.

Isolation and Analysis of EVs Secreted by Cells In
Vitro

Before studying the expression of “potential” CRC
markers in the composition of EVs secreted by cells,
vesicles were isolated from the culture medium and
examinedinaccordance with the ISEVrecommendations
[20]. The size and concentration of the isolated
nanoparticles were estimated using the nanoparticles
tracking analysis (NTA). After recalculation of the
obtained data taking into account the initial volume
of the medium, the concentration of nanoparticles
fluctuated in the range of 2-10x10%/ml. The size of
the major fraction of nanoparticles was estimated
in the range of 80-110 nm. A representative example
of the measurement results is shown in Figure 4A.
The morphology and degree of heterogeneity of the
isolated nanoparticles were evaluated using atomic
force scanning microscopy (AFM). An example of the
resulting image is shown in Figure 4B (upper panel).
The particle sizes were digitized and the particle size
distribution is shown in the histogram (Fig. 4, lower
panel). According to the data obtained the isolated
particles are represented by a relatively homogeneous
population, with a monomodal size distribution (the
size of the major fraction is 60-80 nm). The difference
in the results of particle size estimation is determined
by the features of the analysis methods: in the case of
NTA, the hydrodynamic radius of the particles in the
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Fugure 4. Analysis of EVs isolated from the cultural medium (HT-29)

A. Evaluation of the size and concentration of EVs using nanoparticle tracking analysis (NTA)

B. Evaluation of the degree of homogeneity of the population of isolated EVs using atomic force microscopy (AFM). Above is an
image of a fragment of the substrate with vesicles fixed on it. Below is a histogram of the vesicle size distribution.

C. Analysis of the expression of “exosomal” markers CD63 and CD9 on the vesicle membrane using the Exo FACS kit (Hansa BioMed,
Estonia). Vesicles were isolated by ultra-centrifugation and non-specifically fixed to latex micro-spheres. After incubation with
fluorescently labeled antibodies (CD9 or CD63), an analysis of the fluorescence intensity was performed for the corresponding
channels (FITC, PC5.5). The lower right square is the result of combining data on two channels: 98.5% of particles with fixed EVs
bind both antibodies, i.e. almost all vesicles are positive for two “exosomal” markers

suspension is calculated and the AFM estimates the size
of the particles fixed to the mica surface, washed and
dried. In general, the results obtained for evaluating
the physical characteristics of the particles isolated
from the culture medium suggest their vesicular nature.
To assess the presence of classical “exosomal” markers
on the particle surface, the particles were fixed tolatex
micro-spheres and incubated with antibodies to CD63
and CD9 tetraspanins. Flow cytometry has shown that
two channels (FITC-CD63, PE-CD9) detect a fluorescent
signal on micro-spheres (98.5%), i.e. both markers are
present in the membrane of particles fixed to micro-
spheres (Fig.3B). Thus, the particles isolated from the
medium are represented, atleast partially, by endosomal
EVs, or exosomes.

Analysis of Expression of Selected Molecules in
Composition of EVs Secreted by CRC Cells

The quantitative analysis of “potential” markers in the
composition of EVs was carried out by the dot-blotting
method, similar to the study of cells in two ways: by
applying intact orlysed EVs to the membrane. The first
method allows us to study mainly the composition
of the surface membrane, and the second - the total
composition of vesicular proteins. An example of the
results obtained by analyzing the GAL4 protein in
vesicles from all five celllines is shown in Figure 5.
Table 3 (columns “EVs”) shows the results for the
remaining proteins. In order to assess the fact of the
concentration of the studied proteins in the EVs, the
content of these molecules in vesicles was expressed

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

in percents of the content in cells. The values of this
parameter averaged for five celllines are shown in the
table (column “EVs/C, %"). The concentration of seven
(CLRN3, CD177, GAL4, GCNT3, Meprin A, MGC4172, PIGY)
of 14 proteins, excluding controls (VAMP1, CD63), in
EVs was higher in the composition oflysed EVs than in
celllysate. This observation confirms the hypothesis of
a possible specific secretion (concentration) of these
proteins in the vesicles. Since the molecules in the
surface membrane of vesicles can be used as diagnostic
markers, we performed a comparative assessment of
the content of the studied proteins in the surface
membranes of EVs and in the composition of lysed
vesicles. This ratio was also expressed in percents,
the average values for the EVs of the five celllines are
shown in Table 3 (column “M/T, %"). As expected, the
classic “exosomal” marker tetraspan in CD63 is mainly
present in the vesicular membrane (179%). Of the
studied proteins, mainly membrane localization was
determined in CEACAM®6, CLRN3, GAL4, and Meprin A.
The results showed that CRC cells secrete CLRNS3,
GAL4, and Meprin A proteins as part of the EVs, and
these proteins are localized mainly in the vesicular
membrane.

This data suggested that the development of CRC
may be accompanied by the appearance (increased
concentration) in plasma of specific vesicles enriched
with CLRN3, GAL4, and/or Meprin A. The membrane
localization of these markers determined the possibility
of developing a method for their isolation by immune-
sorption and detection by flow cytometry.

KOLOPROKTOLOGIA, v. 19, no. 4, 2020
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Fugure 5. Results of analysis of the AL3 concentration in EVs secreted by CRC cells.
The analysis was carried out by dot-blotting method, when using the EVs lysate (the upper row of “Total” - the total GAL3 protein
content in vesicles) and when using unchanged EVs (the lower row of “Membranes” — the GAL4 protein content in the vesicular

membrane)

Table 3. Results of dot-blotting analysis of the expression of “potential” tissue-specific markers in cells of CRC lines
and extracellular vesicles secreted by these cells in vitro. Lysates of cells and vesicles reflecting the total protein content
(columns “T”) and suspensions of intact cells and vesicles reflecting the level of protein expression in the surface membrane

(columns “M”).

Cell lines HT29 HuTu80 HCT116 Col0320 SW837 EVs/ | M/

Material cells EVs cells EVs cells EVs cells EVs cells EVs C, T
Cellfraction | M | T |{M | T M| T|M|T|M|[T|M|[T|M|[T|M|T|M|T|M|T| % | %
1 EpCAM | 15 | 99 | 122 | 80 [100| 88 | 45 | 25 |533| 85 (131 | 76 | 2 | 24 | 43 | 51 (301|114 | 67 | 70 | 94,2 | 1364
2 CD47 151|159 75 | 85 | 30 | 128 | 50 | 81 | 150|178 | 43 | 132|108 | 107 | 57 | 40 | 111 | 98 | 72 [ 105| 671 785
3 VAMP1 | 42 {107 | 160|151 | 110 | 91 | 185|188 | 119 | 90 | 89 | 70 | 111 | 132 | 211 | 208 | 106 | 102 | 150 | 134 | 1429 | 109,0
4 CD63 160 | 23 | 192 92 | 69 | 49 | 110 | 69 180|153 | 277 | 151 | 163 | 109 | 217 | 130 | 47 | 105|231 | 129 | 1755 | 1791
5 CDH17 20 | 85 | 83 | 71 [305|243| 18 | 219|149 | 57 | 107 | 61 | 361 | 67 | 103 | 96 |325| 66 | 83 | 73 | 94,6 | 1044
6 CDHR5 | 199 | 51 | 54 | 87 | 2 |111| 30 | 16 | 44 [100| 69 | 133 | 115| 76 | 35 | 100| 63 | 103 | 54 | 44 | 894 | 93,0
7 | CEACAMG6 | 37 | 28 | 52 | 38 | 77 | 114 | 58 | 63 | 45 | 104 | 35 | 90 | 56 | 79 | 58 | 49 | 197 | 74 | 36 | 25 | 724 | 1066
8 | CLRN3 | 90 | 197 | 320 (260|276 | 95 | 145|122 | 87 | 111 | 91 | 48 | 36 | 105|238 | 212 | 51 | 99 | 156 | 149 | 131,2 | 129,5
9 CD177 | 113 | 67 | 121 |143| 96 | 63 | 75 | 47 | 65 | 89 | 90 | 66 [226| 96 | 57 128|106 | 99 | 12 | 30 | 1048 | 933
10 | GAL4 13 (223 | 56 | 104 | 72 | 35 | 272 {166 | 52 | 93 | 109 | 43 | 108 | 219 | 116 | 87 | 80 |209 | 213 | 188 | 174,6 | 143,0
11| GCNT3 | 127 | 81 | 67 [154| 20 | 113 | 72 | 8 | 78 | 73 | 63 | 91 | 83 | 95 | 75 | 34 | 57 | 58 | 79 | 132 | 1109 | 96,2
12| GPA33 |188| 99 | 56 | 40 | 89 | 59 | 32 | 66 | 49 |103| 82 | 49 | 79 | 122 | 20 | 36 | 69 | 86 | 80 | 112 | 719 971
13 [MeprinA| 7 |79 | 102 | 55 | 93 | 69 [129| 88 | 22 | 62 | 156 | 136 | 15 | 128 | 138 | 136 | 48 | 124 | 160 | 177 | 133,5 | 128,2
14 | MGC4172 | 135 | 66 | 61 | 77 | 184 | 82 | 157 | 113 | 13 |106| 85 [106| 31 | 83 | 92 |136| O | 78 | 82 | 103 | 1219 | 893
15 PIGY [186| 53 | 4 |50 | 48 |152| 72 |135| 15 | 89 | 69 | 212 | 59 [101| 79 | 96 | 39 | 87 | 60 | 65 | 1179 | 537
16 REG4 116 | 184 | 73 | 115| 29 | 109|150 | 122 | 15 | 109|110 (136 | 36 | 66 | 59 [ 60 | 1 [ 112 | 66 | 66 | 898 | 935

Creation of Method for Immuno-sorption of CRC-
exosomes and Quantitative Analysis of Tissue-
Specific EVs in Plasma

Quantitative analysis (or atleast detection) of tissue-
specific EVs can be based on the technology of their
specific isolation. To solve this problem, we created
immuno-particles consisting of super-paramagnetic
micro-spheres (1 pm) whose surface is “decorated”
with anti-bodies to “potential” markers: CLRN3, GAL4,
and/or Meprin A. The interaction of particles with
antibodies was carried out due to the high affinity
bond biotin-streptavidin (Fig.6A). During incubation
of such immune-particles with EVs isolated from
plasma, selective fixation of vesicles whose membrane
contains a marker protein occurs (Fig.6B). Then the
“fixed” vesicles are labeled with antibodies to any of
the “classical” exosomal markers (in our case, CD63),

BO3MOXHOCTH OUATHOCTHMKMN KOJTOPEKTAJTIbBHOIO
PAKA C MOMOLLbIO OETEKLIMMN TKAHE-CNELUMDPUYHBIX
BHEKJIETOYHbIX HAHO-BA3MKYI1

and the quantitative evaluation of the “fixed” vesicles
is performed by flow cytometry (Fig.6B).

The created technology was first tested to exclude
false positive results due to non-specific interaction
of antibodies. We then analyzed ten plasma samples
from five patients with a verified diagnosis of CRC and
five donors. An example of the result of quantitative
evaluation of Meprin A (+) EVs in six plasma samples (3
patients with CRC and 3 donors) is shown in Figure 7.
Thus, anincreased content of vesicles is clearly detected
in the plasma of patients whose membrane contains
the tissue - specific marker Meprin A.

The average results of the analysis of three markers
selected during the preliminary stages of the work,
and the epithelial "marker" EpCAM in ten samples are
presented in table 4.

The concentration of EVs, the membrane of which
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Fugure 6. Scheme of creation and use of immuno-particles for
isolation of a specific fraction of EVs
A.Fixation of antibodies (AB) to superparamagnetic particles
(SPMP) through the interaction of biotin withAB and
streptavidin with SPMP
B.Incubation of immuno-particles (SPMP- AB complexes)with
EVs plasma and interaction of immune-particles with a fraction
of specific vesicles.
C. Separation of the SPMP-AB-EVs complex containing specific

EVs from plasma vesicles. The resulting complexes can be used
for subsequent analysis of the EVs fraction

contains tissue-specific markers (CLRN3, GAL4,
Meprin A) is significantly increased in the plasma of
patients. The results confirm the hypothesis of possible
diagnostic significance of tissue-specific vesicular
markers. The strategy used for selecting and validating
“potential” markers can be used in further research.

DISCUSSION

It is recognized that extracellular nano-vesicles
secreted by CRC cells play a significant role in the
development of the disease [21]. EVs participate in
the process of invasive growth of the primary tumor
by modifying the stroma structure, changing the
morphology of fibroblasts, and stimulating pathological
vascularization. Studies of the systemic effects of EVs
secreted by tumor cells are of great practical interest.
For example, it has been shown in experimental studies
that the efficiency of metastatic dissemination of
CRC cells through the mesenteric vascular system
to the liver is requlated by the EVs. Among the
possible mechanisms of such regulation, the effect of

stimulating the differentiation of monocytes [22] and
cells expressing the CXCR4 receptor is described [23].
So, against the background of many studies describing
the biological effects of EVs secreted by CRC cells, it
has not yet been possible to isolate them from plasma
and compare their structural and functional features.
Specific biochemical characteristics are not yet known
that would allow physically separating this fraction
of EVs from the total composition of plasma vesicles
and elucidating the molecular mechanisms of the
observed pathological effects. This situation reduces
the practical value of the results of many experimental
studies.

Inaddition, the development of diagnostic technologies
based on the analysis of EVs plasma is not a promising
direction, if we take into account the fact that only a
minor fraction of the analyzed vesicles has diagnostic
value.

Previously, we conducted a study to assess the
diagnostic potential of exosomal microRNA [24]. As
part of this work, the “determination” of the fraction
of vesicles secreted by CRC cells was performed by
comparing the plasma of patients before and after
tumor removal. This approach was based on the
assumption that after removal of the tumor, the
fraction of vesicles secreted by the cells of this tumor
in the plasma will decrease. Accordingly, differences
in the profile of vesicular microRNA in the material
obtained before and after surgery should reflect the
composition of vesicles of tumor origin. This approach,
supplemented by the results validation stage, made it
possible to identify two molecules, miR-223 and miR-
181A, whose combined analysis had a high diagnostic
potential. However, these results did not solve the
problem of “identifying” a diagnostically significant
fraction of EVs. The task of physical isolation of vesicles
secreted by CRC cells remained obvious, which would
expand the panel of marker microRNA and improve
the reliability of the method as a whole. To solve this
problem, we assumed that vesicles secreted by cells
of high- or medium-differentiated adenocarcinoma
may have tissue-specific proteins in the membrane.
To confirm this hypothesis, 12 candidate molecules
were selected that meet a number of criteria: exclusive
or predominant expression in intestinal epithelial
cells, membrane localization, and proven expression
in the composition of EVs. After analyzing the biopsy

Table 4. Results of analysis of tissue-specific EVs in plasma of patients with CRC and healthy donors using immuno-particles by
flow cytometry. The average data for 5 samples is presented. The significance of the difference between the group of patients and

donors was assessed using the Mann-Whitney test

Markers CLRN3 GAL4 Meprin A EpCAM
CRC (patients), n=5 17 25 48 6,2
Control (donors), n=5 03 09 17 11,6
Significance * * ** NS
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Fugure 7. Representative results of quantitative evaluation
of Meprin A —positive EVs in the total population of plasma
vesicles of healthy donors and patients with CRC.

Vesicles were isolated using immuno-particles carrying
antibodies to Meprin A. After incubation with plasma vesicles
and washing, % Meprin A (+) bound EVs were labeled with
antibodies to the “exosomal” marker CD63-FITC. Highlighted
values are:%, Meprin A (+) EVs

material from the normal colorectal epithelium, cell
lines derived from intestinal adenocarcinomas and
vesicles secreted by these cells in vitro, the candidate
list narrowed to 3 molecules: CLRN3, GAL4, Meprin
A. Quantitative evaluation of EVs with one of these
markers in the plasma of patients with CRC and healthy
donors showed the validity of our assumption. A
similar study has recently been done by a group of
Korean researchers [25]. This work solved a similar
problem, but had a different design: the analysis
of proteins in the composition of EVs secreted by
cells of twolines (HT29 and HCT-116) was carried out
by mass spectrometry, then the candidate molecules
were selected from the list of identified molecules
that met the criteria used in our work. Finally, the
concentrations of selected molecules in the EVs of
patients with CCR and healthy donors were compared.
The result of the study was the identification of a new
vesicular marker of CRC - tetraspain TSPAN1. According
to The Protein Athlas database [16], the expression of
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NEPBbIX OMbIT MPUMEHEHMS YNBTPA3BYKOBOTO

MCCNEOOBAHMS C KOHTPACTHbBIM YCUNEHUEM

B AUATHOCTUKE SMUTENTMATBbHbBIX ONMYXONEMN
MPIMOM KUNLLKU

borapavosa E.M., Opnoea J1.., Tpy6auesa tO.J1., Xomsikos E.A., Peibakos E.T.

DPreyY «<HMUL kononpokronorun nmenn A.H. Poixnx» Munusgpasa Poccum
(yn. Cansma Apguns, a. 2, r.Mockea, 123423, Poccus)

LEJIb: oueHka duazHocmuyecKux 8o3mMoxHocmel ynbmpa3sykoso2o uccnedosarus (Y3M) ¢ koHmpacmHsim ycuneHuem 8 QuazHocmuKe anumenu-
aNbHbIX onyxonel npamol KUWKU.

MAUNEHTBI M METOAbI: 8 uccnedosanue skawyeHo 15 nayueHmos, scem nposedeHsl 3HOopekmansHoe Y3N u mpaHcsazuHansHoe Y3U ¢ KoH-
mpacmusim ycuneHuem. Bce 60/1bHbIe 0nepupoBaHsl.

PE3YJIbTAThI: npu mopghonozudeckom uccnedogaHuu 8 9 Ciy4asx 8bisBeHbI AOHOMbI, 8 6 CIy4asx — A0HOKAPYUHOMbI pasauyHol 2ny6uHsl UHBa-
3uu. lpu aHanuse xapakmepa KOHMPACMUPOBAHUSA onyxoel BbIIU NOYYeHbl CMAMUCMUYECKU 3HAYUMbIE Pa3IUYUS BpeMeHU HACMynaeHUs KOHm-
pacmuposaxus, npu 3mMoM KOHMPAcmHoe ycuneHue a0eHoKapyuHom Hacmynano docmosepHo 6sicmpee (p=0,036). YcmarosneHsl 06pamHbie
KOppensyuoHHble C8A3U NUKOBOL UHMEHCUBHOCMU KOHMPACMUPOBAHUA 2UNOKOHMPACMHbIX 30H 8 A0eHOKapyuHome ¢ uHoekcamu T (rxy=-0,781;
p=0,001) u N(rxy=-0,519; p=0,047) u npamas KoppenayuoHHas c8A3b cO cmeneHbio oupepeHyuposku onyxonu (rxy =0,742; p=0,002). Takxe
BbIABEHA 06PAMHAA CBA3b BPEMEHU HAYANA KOHMPACMUPOBAHUSA ¢ uHOekcom T(rxy=-0,552; p=0,033).

3AKJIIOYEHNE: ynempa3ssykosoe ucciedosaHue ¢ KOHMpAacmHsiM ycuneHuem npedcmasisem cobol memod sulyanuzayuu, no3soasowul 8
pexume peanbHo20 BpeMeHU NpoBOOUMb KAYeCmBeHHyIo U KONUYeCmBeHHYI0 OUeHKY nep@y3uu onyxonesoli mkaHu. Memoo He fgnsemca cmaH-
0apmu308aHHbIM, 0OHAKO, MOXem CMams NOJe3HbIM HeUHBA3UBHLIM MEMOOOM OUeHKU KPOBOCHAGKeHUs onyxonel npamol KUWKU Ha npedone-
PayuoHHOM 3mane, a MAKXxe umMeem NOMeHYUAN 8 OUeHKe (HaKmMopos pucKa JUMEpo2eHHo20 MemacmasuposaHus.

[Knwoyesole cnosa: ynempassyKogoe uccnedosarue ¢ KOHMPACMHbIM ycuneHueM, pak npamoll KUWKY, adeHoma npamol Kuwiku]

KOH®JIUKT UHTEPECOB: Agsmopsi 3a78/1510m 06 omcymcmsauu KOH(AUKmMa uHmepecos.
Ana yumuposarus: borgaHosa E.M., Opnosa J1.11., Tpybauesa H0.J1., Xomsikos E.A., PoiGakos E.T. MepBbiit ONbIT NPUMEHEHNs yibTPa3ByKOBOrO
1CCNeA0BaHUA C KOHTPACTHLIM YCUNIEHUEM B MArHOCTUKE 3NUTENNANIBHBIX ONyXoeil npaMoit kuwku. Kononpokmonoausa. 2020; 1.19, Ne4, ¢.57-70.
https://doi.org/10.33878,/2073-7556-2020-19-4-57-70

THE FIRST EXPERIENCE OF CONTRAST-ENHANCED
ULTRASOUND IN EPITHELIAL RECTAL TUMORS

Evgeniya M.Bogdanova, Larisa P.Orlova, Yuliya L.Trubacheva, Evgeniy
A.Khomyakov, Evgeniy G.Rybakov

Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya
str., 2, Moscow, 123423, Russia)

AIM: to evaluate the diagnostic capabilities of contrast-enhanced ultrasound for the diagnostics of epithelial rectal tumors.

PATIENTS AND METHODS: the study included 15 patients, who underwent endorectal ultrasound and transvaginal contrast-enhanced ultrasound.
All the patients underwent surgery.

RESULTS: morphology revealed adenomas in 9 cases, and adenocarcinomas with different invasion depth in 6 cases.

When analyzing the tumors contrast, significant differences in arrival time of contrasting between adenomas and adenocarcinomas were
obtained (p = 0.041), and the contrast enhancement of adenocarcinomas was faster (p = 0.036).

Negative correlations of peak intensity of contrast enhancement of hypoenhanced zones in adenocarcinoma with indices T (rxy =-0.781; p =
0.001) and N (rxy = - 0.519; p = 0.047)and a positive correlation with the tumor differentiation degree (rxy=0.742; p = 0.002) were established.
Also, the negative correlation of the arrival time with the index T (rxy=-0.552; p=0.033) was found.

CONCLUSION: contrast-enhanced ultrasound is an imaging technique that allows real-time qualitative and quantitative assessment of tumor
tissue perfusion. The method is not standardized, but it can be a useful non-invasive method for assessing the blood supply of rectal tumors at
the preoperative stage, and also has the potential to assess risk factors for lymphogenic metastasis.

TMEPBBIA OMBIT MPUMEHEHMS YIIbTPA3BYKOBOIO THE FIRST EXPERIENCE OF CONTRAST-ENHANCED
MCCNEOOBAHMS C KOHTPACTHBIM YCUITEHMEM B ULTRASOUND IN EPITHELIAL RECTAL TUMORS

OMATHOCTUKE SMMTESTMATIbHBIX OMYXOJTEM MPIMOM KMLLIKM
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BBEOEHWE

YnbTpa3ByKOBOE WCCNEL0BaHUE C KOHTPACTHbIM VCH-
nenuem (KYY3W) saBnsetcs HOBbIM MeTOLOM OLEHKM
BacKynapu3auuu onyxonei pasnuM4YHON JIOKanu3auuu,
OCHOBAHHbIM Ha NMPUMEHEHUM MpenapaTtoB CTabMIU3U-
POBaHHbIX MUKPOMY3bIPbKOB ra3a U 3aBUCUMOCTU UHTEH-
CUBHOCTU U300paXeHUs OT KOHLEHTPALMK Ny3bIpbKOB B
COCyAMCTON CeTu.

MepBbiM OduUMANbHO 3aperucTpupoBaHHbiM B 1982
FOAY KOHTPACTHbIM BellecTBOM cTan npenapat Echovist
(Schering, bepnuh, lepmaHus), MMEBLWUIA HEBbICOKYIO
CTabUABLHOCTb MUKPOMY3bIPbKOB U NPUMEHABILMIACS, Npe-
WMyLLECTBEHHO, B 3xoKapauorpaduu. B panbHeiiwem
Obli pa3paboTaHbl U BHEAPEHbI B MPAKTUKY Npenapatsl
c 6onee pANTENbHBIM NEPUOAOM AEHCTBUSA, NPUMEHSEMbIE
Tenepb U AN UCCELOBaHNA OpPraHoB GPIOLIHO NONOCTH
M Manoro Ta3a, MONOYHOW W WUTOBUAHOW Xenes, a TakKe
“cnonb3ylowWwmecs nNpyM UCCNELOBAHUM TPaHCMNAHTATOB
n npu abgomuHanbHeIX TpaBmax [1]. Kpome Toro, ume-
I0TCA eIMHNYHbIE coobleHns o npumeHeHun KYY3N B
AMarHocTUKe HOBOOOPA30BaHWII MeYeHu, MomKenyaoy-
HOI M MOJIOYHOIA XKenes, a TakxKe [pyrux opraHos [2-5].

Hanbonee WwWupoko B HacToslee BpeMs MPUMEHSETCS
KOHTpACTHbLI npenapar BTOporo nokosneHus SonoVue®
(Bracco, Munan, Wtanus), coctoswmii n3 nepdrop-
yriepoAHoro rasa (rekcabtopupa cepbl), CTabunusm-
POBAHHOTO MOBEPXHOCTHO-AaKTUBHLIMU BELLECTBAMM.
Mukpony3bipbku raza o6pa3syloTcs MyTeM CMelIMBaHMs
(hM3MoN0rMyeckoro pactesopa ¢ 1ModuNn3aTom 1 ocrTa-
toTcs CcTabunbHEIMM BO (DNaKOHe B TeYeHUE HECKONb-
Kux 4yacoB. [a30Boit hpakumeli BO (nakoHe ABNAeTCS
rekcadTopua cepbl, a NMOMUNU3NPOBAHHbIA NOPOLIOK
W3roTOBJIEH W3 KOMOMHALMKM (apMaleBTUYeCKM Kaye-
CTBEHHOTO NOAM3TUAEHTNUKONSA, HOChONUNNULOB U Nafb-
MUTUHOBOW KuUcNoTbl. bnarofaps aaHHo KoMOGUHaLuK,
npenapat o6nagaeT HU3KOIM 4acTOTOW BO3HUKHOBEHUS
no6oyHbix 3thtekros [6]. PaspaboTka npenapatoB c
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6onee cTabunbHON MeMOpPaHON MUKPOMY3bIPbKOB Mpo-
pomkaetcs [7].

MpuMeHeHMe KOHTPACTHbIX MpenapartoB B [AMArHOCTUKE
KOJIOPEKTA/IbHOTO PaKa [0 HACTOSLEro BPEMEHW He Mnpo-
BOAMIACh.

LLESTb

LleJ'IbIO Hawero wuccnegosaHna ABNAETCA OLEHKa
ANArHOCTUYECKMX BO3MOXHOCTEN YNbTPa3ByKOBOro
ncenenoBaHnA C KOHTPACTHBIM YCUNEHNEM B ANATHOCTU-
Ke& 3nuTeNmnanbHbIX OI'IyXOJ'IGI?I I'IpﬂMOVI KULWKN.

MALUMEHTBI M1 METObI

B nunotHoe uccnefoBaHue BKMOYEHO 15 NaLMEHTOK
CO cpefHMM BO3pacToM 65 + 11 (M + 6) net ¢ rucrono-
TMYECKU MOATBEPKAEHHLIMU XENe3UCTbIMU OMyXONsMU
NPAMON KUIIKHK.

Y 3/15 (20%) nauuMeHTOB OMyXoNb JOKanW30Banach
B HUXHE-aMMyAsipHOM oTAene npsMoi Kuwkw, y 9/15
(60%) — B cpepHe-amnynsapHom u y 3/15 (20%) — B
BepXHEe-aMNynspHOM OTAenax npsmoit kuwku. CpegHee
paccTosiHMe OMyXonu OT HApYXHOTO Kpas aHajbHOro
kaHana (M+SD) coctaBuno 9,6+4,1 cM, a cpeHUI pasmep
onyxonu (MSD) — 44+15 mm B guametpe.

Bcem nauueHTKaMm Ha NpefonepayuoOHHOM 3Tane npose-
AEHO MyNbTUMAPaMETPUYECKOE IHJOPEKTANILHOE YNbTPa-
3ByKoBoe uccneposaHne (IPY3N) u TpaHcearMHanbHoe
ynbTpasBykoBoe uccnefoBanue (Y3W) ¢ KOHTpaCTHbIM
ycuneHueM. Kputepuamm UCKIIOUeHNs ObINU peLmnans-
HbIl XapakTep HOBOOOpa3oBaHWA W NpOBEAEHHAs Ha
npefonepaLMoHHOM 3Tane XxMmMuosydesas Tepanus. Bce
nauueHTbl Janu NUCbMEHHOE COorfacMe Ha yvacTue B
uccnesoBaHum 1 06paboTKy NepPCOHANbHBIX JaHHbIX.
Y3 nposogunu Ha npubope HiVision Preirus (Hitachi,
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AINoHMA) C NpefyCcTaHOBAEHHbIM MPOrpaMMHbLIM 06e-
cneyeHnem Ans UCCNefoBaHMA C KOHTPACTHLIM YCUNEHM-
em. IPY3W BbINOMHANM NPW NOMOLM MYALTUYACTOTHOIO
GUNNAaHOBOrO pPEKTaNbHOrO AaTyuMKka ¢ 4actoToi 5-10
M, TpaHcBaruHanbHoe Y3M - ¢ nomouwbio BHYTpUMO-
JIOCTHOTO MWMHWKOHBEKCHOTO [aTyuKa C 4acToToin 4-8
MTu. MpeasapuTenbHO NPOBOAMAYN OYULLEHME NMPOCBETA
KULLKM Manoo6beMHBIMU KNU3MaMU.

MepBbiM 3TanoM BLINONHANM MyNbTUNAPAMETPUYECKOE
IPY3W, BkniouaBluee OUEHKY onyxonau B B-pexume,
JHEepreTUYeckyto fonnaeporpaduio U KOMNPECCUOHHYIO
anactorpaduio. Ha gaHHOM 3Tane oueHMBANM NoKanu-
3aLmio, CTPYKTYpY U hopmy onyxonu, rmybuHy UHBa3Mu,
COXPAHHOCTb aHMMOAPXUTEKTOHUKM, @ TaKXKe KayeCTBeH-
HYIO 1 KOJIMYECTBEHHYIO OLLEHKY XXECTKOCTU TKaHW HOBO-
06pa3oBaHus.

Cnepyrowmm 3TanoMm NpoBOAMAW TpaHCBarMHanbHoOe
VNbTPa3BYyKOBOE WCCIEL0BaHNE OMyXONAW C BHYTPUBEH-
HbIM KOHTpaCTMpOBaHMeM npenapaToMm nuoduimsara
rekcadbTopuaacepbl. Yepes KaHionl B KybUTanbHYIO
BEHy GOMOCHO BBOAWAMN 2,4 M KOHTPACTHOTO BellecTsa
SonoVue® (Bracco, Munau, Wrtanus), 3atem BBOAUM
10 mn dusmonornyeckoro pacteopa. Hactpoiiku anna-
paToB GblAN UAEHTUYHbI 15 KAXAOTO NaLMEHTa C YacTo-
TOW KagpoB 15 B CEKYHAY WM MeXaHWYecKUM WHAEKCOM
0,07. MpoBofman 3anuch AByX BUAEONETENb MO 2 MUHYTbI
KaXfas: 3anucb NepuofoB HAKOMNEHUA W BbIMbIBAHUSA
KOHTPAacTHOrO npenapata M 3anucb WCCAef0BaHUA C
nocnefoBaTeNbHbIM BKJIOYEHUEM PEXMMOB «BCMbILI-
ka» («Flash») n «makcumanbHoe ycuneruey («IMAX»).
MonyyeHHble BWUAEONETNN COXPAHANM HA KECTKOM
AWCKe Npubopa AAs Nocneayiowero KayecTBEHHOro W
KOJIMYECTBEHHOTO aHanM3a KOHTPACTMPOBAHUS OMyXo-
JM N0 OKOHYaHUM ucCchefoBaHuA. Bpemsa 3amepsanu
OT MOMEHTa WHbBEKLMW npenapaTta; KOHTPAacTUPOBaHue
(ycuneHue curHana) Habniofanu B peanbHOM BPEMEHM.
Mpu aHanuse nNepuofoB HAKOMNEHWA U BbIMbIBAHWA
KOHTPAacTHOro npenapata B PYy4YHOM pEXUMe NpOBO-
Aunn BbifeneHne obnacteit uHtepeca (ROI, «region
of interest») pna nocnepylwolwero NoCTpoeHWUs Kpu-
Boil «Bpema-uHTeHcuBHOCTby (TIC, «time-intensity
curve») M pacyéta napameTpoB KOHTPacTUPOBaHUA
onyxonu: MakcumanbHas uHTeHcusHocTb (PI, «peak
intensity»), BpemMs Bo Hayana KoHTpacTupoBaHus (AT,
«arrival time»), Bpems fo nuka (TTP, «time to peak»),
Bpemsa Hakonnenus (WIT, «wash-in-time») (Puc.1,2).
Mpu aHanu3e 3anucu WUCCNEfOBaHUA C MPUMEHEHUEM
pexumoB «Flash» u «IMAX» BbINOSHANM OLEHKY KOHTpAC-
TUPOBAHMA ONYX0NU MO cTeneHu (TMno- UAK rTMNEPKOHT-
pacTHoe ycuieHUe) U TOMOTEHHOCTH (FOMOTEHHOEe MW
reTeporeHHoe KOHTpacTHoe ycunenue). Pexxum «Flashy
BbI3bIBAET OLHOMOMEHTHOE pPa3pylleHNe MUKPOMy3blpb-
KOB W nocnepytolLee NoBTOPHOE PacnpoCTpaHeHe KOHT-
pacTHoOro npenapara no COCyAam, YTO BMOCNefCTBUM
MCMONb30BANOCh AN MPUMEHEHUSA PEXUMA MAKCUMaNb-

TMEPBbIV OMbIT MPUMEHEHMS Y/IbTPA3BYKOBOTO
MCCNEOOBAHMS C KOHTPACTHBIM YCUITEHWUEM B AMATHOCTUKE
SMHTEJIMATIbHBIX OMYXOJIEM NMPAMOM KULLIKU

AT wIT

PucyHok 1. Kpusas 3asucumocmu uHmeHcusHoCMuU KOHmpac-
muposaxus om spemeHu (TIC, «time-intensity curve») 8 06/a-
cmu uHmepeca (ROI, «region of interest») ¢ ysemom napamem-
pos: makcumansHas uHmencusHocms (PI, «peak intensity»),
spema 0o Hawana KoHmpacmuposaxus (AT, «arrival timey),
spema 0o nuka koHmpacmuposanus (TTP «time to peak»),
8pema HakonjeHus KoHmpacmuozo npenapama (WIT, «wash-
in-timey ).

Figure 1. Time-intensity curve (TIC) from region of interest
(ROI) within the tumor and the ultrasound TIC parameters.
Peak intensity (PI), Arrival time (AT), time to peak enhance-
ment (TTP), wash-in-time (WIT)

PucyHok 2. Ixoecpamma adeHOKapUUHOMbI NPAMOU KULIKU.
Kpusble «B8pema-uHMeHCUBHOCMbY KOHMPACMUPOBAHUSA 8
BbIOpaHHbIX o6nacmsx uHmepeca: ROI1 gbidesneHa KpacHol
¢uzypod, ROIZ svideneHa xenmol ¢ueypol. B mabnuye
YKA3GHbI 3HAYeHUS KOHMPACMHO2O0 YCUMeHUs B pa3fuyHble
MOMeHMbI UCCNed0BaHUSA — MAKCUMA/IbHASA UHMEHCUBHOCMb HA
23,4 cexynde (PIROI1 72,2dB, PIROIZ 15,0dB)

Figure 2. Echogram of rectal adenocarcinoma. Time-intensity
curves of the selected contrast zones: ROI 1 is highlighted in
red, and ROI 2 is highlighted in yellow. The table shows the
values of enhancement at various points of the study — the peak
intensity at 23.4 seconds (PI ROI1 72.2 dB, PI ROI2 15.0 dB)

Horo ycunenus. «IMAX» pexum paer BO3MOXHOCTb
CYMMWPOBAHMA CUTHANOB OT KOHTPACTHOTO mpenapara
B TeYeHWe BPEMEHHOr0 MpPOMEXYTKa, MOKa BK/KYeH
AaHHbIN peXxum.

Bce 6osbHble OnepupoBaHbl B 3aBUCUMOCTM OT MECTHOIA
pacnpocTpaHeHHoCTU onyxonu: B 7/15 (46,7%) cnyyasx
npoBefeHbl paguKkanbHble abgoMUHANbHbIE onepauuu B
o6beme HU3KOI NepeaHeit pe3eKumumn NpsMoil KULWKK, BOCb-
Mu naumeHtam (53,3%) BbINONHEHbI OPraHOCOXpaHsioLne
onepauuu - AUCCEeKLMA B NOACIM3UCTOM CIO€ UMW TPaHC-
aHanbHOE 3HAOMUKPOXMPYPruyecKoe yhaneHue.
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Cratuctuyeckylo 06paboTKy [AaHHbIX NPOBOAMAU C
ucnonbzoBaHuem nporpamm IBM SPSS v.23.0. Ins cpas-
HeHMsl OMHAPHbIX NapaMeTpoB MPUMEHSN [ABYCTOPOH-
HUIA TOYHbIN KpuTepuii Puiepa, Lis CPaBHEHUS MefuaH
U-kputepuit MaHHa-YuTHU. C Uenbl0 U3yyeHuUs CBA3M
MeXay napameTpamu, NpeAcTaBAeHHbIMU KONUYECTBEH-
HbIMWU AaHHbIMK, MPOBOAMACA pacyeT KoadduumeHTa
koppensauun CnupmeHa. CTaTUCTUYECKM 3HAYUMBIMM
nojlydyeHHble pa3nuyuna npusnasanucs npu p<0,05.

PE3YJIbTATHI

PucyHok 3. 3xoepamma adeHOKApyuHoMbl npamMol KUlKu
npu KYY3U 8 pexume «IMAX». OmmeueHo 2emepozeHHoe
KOHMpacmuposaxue mxarel ¢ Hanuyuem yeHmpaabHol auno-
KOHMPAcmHoU 30Hbl (CMPesKa) u 2unepKOHMPACMHbLIM ycue-
Huem nepugepuyeckux obaacmeli onyxonu

Figure 3. Echogram of rectal adenocarcinoma with contrast-
enhanced ultrasound in IMAX mode. Heterogeneous contrast
was observed with the hypoenhanced central zone (arrow) and
the hyperenhanced peripheral areas of the tumor

PucyHoK 4. Ixoepamma adeHombl npamoli kuwku npu KYY3U 8
pexume «IMAX», ommedaemcsa 20Mo2eHHOe 2unepKoHmMpacm-

Hoe ycuneHue onyxoau
Figure 4. Echogram of rectal adenoma with contrast-enhanced
ultrasound in IMAX mode, hypercontractive homogeneous
enhancement of the tumor marked

B nunoTtHoe uccnepgoBaHue BKAOYEHO 15 MaLMEHTOK,
OrpaHu4yeHuna no nony OblIM CBA3AHbI C TEXHUYECKUM
obecneyeHnemM U BO3MOXKHOCTbIO nposeneHus Y3 ¢
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PucyHok 5. Ixoepamma adeHomsl npamoli kuwku npu KYY3UN.
Cmpenkoli ommeyeH KOHMPACMUPOBAHLIL YeHMPabHbIG cOCyd
8 MKAHU onyxonu

Figure 5. Echogram of rectal adenoma with contrast-enhanced
ultrasound. The arrow marks the contrasted central vessel in
the tumor tissue

KOHTPACTHbIM YCUIEHMEM TONILKO MPU NOMOLLM TPaHCBa-
TMHANbHOTO MUHUKOHBEKCHOTO AaTYMKa.

Mpu npegonepaLnoHHON Guoncum B 9 ciydasnx BbisBie-
Hbl NPU3HAKM aflEHOM, @ B 6 C/ly4asx — NPU3HAKK aTUnum
KENe3NCTbIX KNETOK, XapaKTepHble A5 afeHOKapLUHOM,
MpyU OKOHYATENbHOM NaTOMOP(ONOrMYECKOM UCCNeRo-
BaHWM onepauuoHHbIx npenapartos y 9/15 (60%) nauu-
€HTOK BbISIBNIEHbI aleHOMbI, KOTOPblE UMENU YMEPEHHYIO
(6/9 (66,7%) cnyyaes) unm taxenyto (3/9 (33,3%) cny-
YaeB) AWUCNNA3MIO ANUTENUS.

Y 6/15 (40%) nauuMeHTOK [MArHOCTMPOBAHbI afleHOKap-
LMHOMbI, uMeBLMe B 5/6 (83,3%) ciayyasx ymepeHHyio
anddepeHuposky U Toabko B 1(16,7%) ciyyvae -
BbICOKYIO AnddepeHumposky. B 2/6 (33,3%) cnyyasx
npu rMCTONOTNYECKOM UCCNEA0BAHUM NPenapaTos Obi1o
OTMEYEHO HaNIMYME Y4ACTKOB HEKPO3a OMYXONH.

Mpu mynetunapametpuyeckom IPY3N B 11/15 (73,3%)
Cy4asnx 6bIN0 BbIHECEHO 3aKIOYEHME O HANNYMY 3110Ka-
YeCTBEHHOI ONyX0Au, NPU OKOHYaTeNbHOM naToMopco-
NIOTUYECKOM UCCIIEA0BAHUM HAaNUuMe afieHOKapLMHOMBI
nopaTBepXAeHo B 6/15 (40%) cnydasx. Takum obpasom,
pe3ynbTathl NpegonepaunoHHoro Y3 u nocneonepa-
LMOHHOTO MaToMopdosorMYecKoro MCCIefoBaHUs He
cosnanu B 33,3% cnyyaes.

Mpu aHanu3e xapakTepa KOHTPACTUPOBAHUA ONyX0eil
B pexume MakcumanbHoro ycuneHnus 5(83,3%) u3
WecTH afleHOKapLUHOM UMEN reTeporeHHoe KOHTpa-
CTUpOBaHMe C HaMYMEM TUNEPKOHTPACTHOW nepuce-
pUYECKOii 30HbI M TMMOKOHTPACTHOM 30HbI Pa3iIMYHOTO
pa3mepa, pacnonoxeHHoi ueHtpansHo (Puc.3). B 1/6
(16,7%) cnyyae onyxoib UMena roOMOreHHOe KOHTpa-
ctuposanue. Hanpotus, y 7(778%) n3 9 nauueHToB
C afeHoMaMu OMyxo/ib MMeNa roMOreHHoe runep-
KOHTpacTHoe u3ob6paxeHue, B 2/9 (22,2%) cnyvasx
ObIIO MONYYEHO TeTeporeHHOe KOHTPAacTUpOBaHUE C
HanMuyMeM TMMOKOHTPACTHON 30HBI Majoro pasmepa
B o6nactu HuxHero nontoca (Puc.4). Mpu cpaBHe-
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Ta6bnuua 1. KonuyecmseHHble nokazamenu KOHMPAcmMupoBaHUs onyxoau 8 uccaedyemblx 2pynnax.
Table 1. Quantitative parameters of contrast-enhanced ultrasound in the study groups.

afeHoKapumHoma ajeHoMa
napametpbl n=6 n=09 p
KYy3u
Me (Q1:03)* Me(Q1:Q3)*
N1KOBAsA MHTEHCUBHOCTL 06nacTu nHTepeca 1, dB 66,3 (39,2:72,1) 0,6

470 (35,0:659)

NUKOBasi MUHTEHCUBHOCTL 061acTH MHTepeca 2, dB 149 (9,9:15,2) <0,001
BpeMs [0 Hayana KOHTPacTMpPoBaHus, S 15,0 (14,3:18,0) 23,0 (22,0:23,0) 0,04
BpPeMs HaKOMNeHus, 15,2 (12,/4:17/4) 14,0 (10,0:24,0) 09
BPEMs 4O MUKA, S 29,7 (25,6:354) 39,0 (33,0:470) 01

*Me — meduana, Q1-Q3 - 1 u 3 keapmunu

Tabnuua 2. KoppenayuoHHbIl aHanu3 napamempos Kpusol «8pems-UHMeHCUBHOCMbY CO cmeneHbio duGepeHyuposKU onyxoau

u cmaousmu T u N.

Table 2. Correlations time-intensity curve parameters with histologic grade, T and N stage.

n CTeneHb T N
allzay;;lpbl AnddepeHuMpoBku P P
p* p p* p p* p
MUKOBAA UHTEHCUBHOCTS 0179 0522 0,097 0731 0,440 0,101
ob6nactu uHTepeca 1, dB
MMKOBAA UHTEHCUBHOCTS 0742 0,002 - 0781 0,001 - 0519 0,047
o6nactu uxTepeca 2, dB
BPEMA A0 Hauana 0358 0,190 0552 0,033 - 0480 0,070
KOHTPaCTUPOBaHMUS, S
BpPeMs HaKOMIeHus, s 0,160 0,570 - 0,166 0,554 - 0228 0,414
BpeMma [0 NUKa, S 0,413 0,126 - 0,501 0,057 - 0,445 0,097

p* — KoagppuyueHm Koppenayuu CnupmeHa

HUM AlEHOM M aaeHOKApUMHOM B 3aBUCMMOCTU OT
natTepHa KOHTpPacTMpoBaHWA ObliM MoMyYeHbl CTaTh-
CTUYeCcKn 3Hayumble pasnnyns (p=0,041). B 7/9 ape-
HoMax (778%) BU3yanu3npoBaH FMNEPKOHTPACTHbIIA
LEeHTPanbHbIil cocya, Xopowo auddepeHLUpyeMbIit Ha
(hOHe OKpy)KaloLen r’MNepKOHTPACTHOM TKaHU OMyXo-
au (Puc.5).

Cpenyn ajeHOKapuUMHOM HU B OQHOM C/lydae JaHHOTO
naTTepHa KOHTPACTUPOBAHUSA OTMEYEHO He Gbino. Mpu
COMNOCTABNEHUMN NONYYEHHBIX AAHHbBIX ObINN BbISBIEHbI
CTAaTUCTUYECKM 3HaYUMble paznnyuns (p=0,007).

Mpu aHann3e KONMYECTBEHHBIX NOKa3aTeeil KOHTpacT-
HOrO YCUNEHWUs B CUAY BbIPaXKeHHOI reTeporeHHoCTH
KOHTpaCTUpOBaHMsA aieHOKApPLUHOM U3MepeHUE NMUKO-
Boi uHTeHcuBHocTu (PI) gna nocnefHux npoBoau-
N0Cb LBAX bl - B nepudepmuyeckoin ’MnepKOHTPacTHOM
30He (obnactb UHTepeca 1) U LONONHUTENBHO - B LieH-
TpanbHOW TMMOKOHTPACTHON 30He (06nacTb MHTEpeca
2). MonyyeHHble AaHHble NpeAcTaBieHbl B Tabnuue 1.
Mpu cpaBHeHWM Tpynn MO KOJAWYECTBEHHbLIM napa-
MEeTpaM OblM YCTAHOBMEHbI CTaTUCTUYECKM 3HAYU-
Mble Pasinyms Npu COMOCTaBAEHWUM YPOBHS MUKOBOIA
WHTEHCUBHOCTW KOHTPACTUPOBAHUS afeHOM C aHa-
JIOTUYHBIM MOKa3aTefleM B AOMOJHUTENbHON obnactyu
WHTepeca afieHoKapumHom (p< 0,001).

Takxe Obln BbISIBJIEHbl JOCTOBEPHbIE Pa3Nuyus rpynn

TMEPBBIA OMBIT MPUMEHEHMS YIIbTPA3BYKOBOIO
MCCNEOOBAHMS C KOHTPACTHBIM YCUITEHWUEM B AMATHOCTUKE
SIMUTEJTMATIbHBIX ONMYXOJIEM NMPAMOM KULLKH

npu wux cpaBHeHWu no nokasateno AT (p=0,036).
KoHTpacTupoBaHue afeHOKapuuMHOM HacTynano
ObiCTpee, YeM KOHTpacTUpoBaHMe afeHoM (Mefua-
Hbl cocTaBuauM 15 M 23 CeKyHAbl, COOTBETCTBEHHO).
DocToBepHbix pa3nuuuin no nokasarenam WIT n TTP
Mexay afeHoMaMu U afeHoKapLUHOMAMU MOJyYeHO
He 6bl 0, OAHAKO OTCYTCTBME CTaTUCTUYECKON 3Ha-
YMMOCTH, BEPOATHO, 0OYCNOBNEHO Manoil BbIGOPKOM
00/bHbIX.

Bbinn ycTaHOBAEHbI CTaTUCTUYECKM 3HAuYUMble 0OpaT-
Hble KOPPEeNsLUOHHbIE CBA3U MUKOBO MHTEHCUBHOCTU
KOHTPAacTMpPOBaHUs B JOMONHUTENbHOI 30He MHTEpeca
c uHpekcamu T (p=-0,781; p=0,001) n N (p=-0,519;
p=0,047) u npsamas KoppensuMOHHas CBA3b CO CTene-
Hblo aucdepeHumposku onyxonn (p=0,742; p=0,002)
(Tabn.2). Yem 3HauuTenbHee ryOMHA UHBA3UU U HUXKe
cteneHb AuddepeHUUPOBKM aALEHOKAPLUHOM, TeM
Oonee CKyaHOEe KOHTPAacTMpOBAaHWE MMEIOT LEeHTpasb-
Hble TMMOKOHTPACTHbIE 30HbI ONYXOJU.

TakKe BbisiBNIEHAa CTaTUCTUYECKM 3HauYMMas obpaTHas
CBA3b BPEMEHM Hayana KOHTPAaCTUPOBAHUS OMyXo-
nn (AT) c unpekcom T(p=-0,552; p=0,033), To ecTs,
yeMm 3HauyuTenbHee ryb6UHA WMHBA3WM, TeM paHblie
HacTynaeT KOHTPAacTUpOBaHWE ONyXONEBON TKaHMU.
[llocToBepHbIX KOPPEensuMoHHbIX CBsA3ei Mo Apyrum
napameTpaM noJjiy4yeHo He 6bisio.
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ObCYXOEHWE

AHrvoreHes sBASETCA KPUTUYECKUM NPOLLECCOM POCTa U
MeTacTa3MpoBaHMsA OMyX0/u, BO3HUKAIOWNM B pe3ysbTa-
T€ B3aUMOLENCTBUA MHOTOUUCIEHHBIX (HAaKTOPOB PocTa
W CUTHANbHBLIX MOJIEKYN, KOTOpble NPUBOAAT K aKTUBa-
UMM 3HAOTENUANbHBIX KNETOK M 06pa30BaHMI0 HOBBIX
COCY[0B.

B HacTosliee Bpems CTaHAAPTHbIM METOAOM KONMYe-
CTBEHHOMW OLEHKM aHrMOTeHe3a SBASETCH UMMyHOMNY-
OPECLEHTHBII aHaNU3 BHYTPMOMYXONEBOM MNJIOTHOCTH
MUKPOCOCYL,OB, KOTOPbIN OnpefenseT KONM4YeCTBO COCy-
[OB Ha eiMHuLYy o6beMma.

Mo3aHee, C NpUMEHEHUEM YBTPA3BYKOBOrO UCC/IEf0Ba-
HUS C KOHTPACTHbLIM YCUNIEHUEM CTana BO3MOXHA KOJM-
YecTBeHHas olieHKa nepdy3un, 0CHOBAHHAA Ha aHanu3e
KpuBbIX «BpemMa-uHTeHcuBHOCTbY (TIC, «time-intensity
curvey), KoTopble 0TOGpa¥alT U3MEHEHUS UHTEHCUB-
HOCTM CUrHana MHTepecytoLeit 06nactu Bo Bpemeru [8].
MeToponoruyecku ynbTpa3ByKoOBOE WCCIefOBaHWe ¢
KOHTPACTHBIM YCUIEHUEM MOXKET BbINMONHATLCA HECKOMb-
KUMU cnocobamu:

1. Mocne GonOCHOTO BBEAEHWUS KOHTPACTHOro mpena-
paTa NpoBOAMTCA BMAeO3anucb M306paKeHus uccne-
AyemMoro o6bekTa B OAHOW NJIOCKOCTU B TEYEHUE BCEro
nepuofa KOHTpacTUpoBaHUsA. [lanee BbINONHAETCA aHa-
NM3 NapaMeTpoB KpUBOIi «BpeMA-UHTeHCMBHOCTLY (TIC,
«time-intensity curve») ogHoii obnactu uHtepeca [9].
2. TexHWKa NpoBeAeHNs KOHTPACTUPOBAHUS aHaNOTMYHa
nepBoi, OAHAKO, KPOME OCHOBHOW, BbIAENAETCA BTOpas
o6nacTb WHTepeca, BbICTABNEHHAA HA «KOHTPOJbHYIO»
TKaHb 15 NOCNEAYIOWero CpaBHEHNUS KONUYECTBEHHBIX
napameTtpos [10].

3. BHyTpMBEHHOE BBEfiEHWE Npenapata ¢ aHasu3oM nomnos-
HeHUsl KOHTPACTHbIM BELLECTBOM 30HbI MHTEPeCa: npenapar
BBOAMTCA C MOMOLLbIO MOMMbl UAM KanefbHO B TeyeHue
5-20 MuHyT. CHayana KOHTpAcTUpPOBaHWE MCCNELyeMOro
00beKTa 0TOOPAXKAETCA NPU UCXOAHBIX HACTPOIKAX Npu-
60pa C HWU3KMM 3HaYeHMEM MexaHuyeckoro uHpekca (MI,
«mechanical index»), 3atem MI KkpaTKoBpeMeHHO yBe-
NIUYMBAETCS, Bbi3biBas pa3pyluieHue My3bipbKOB (peXUM
«Flash»). Cpa3y nocne 3toro yposeHb MI Bo3Bpalaetcs
Ha MCXOAHbII ypOBeHb [AAs HabMof4eHUs MNONOAHEHUs
00n1acT MHTEpeca KOHTPAaCTHLIM Npenaparom [11].
Hanbonee wuHdOpPMATUBHBIMM HaM NpefcTaBUANCDH
nccnenoBaHus M3oOpaxeHus o6beKTa B OHOM NIOCKO-
CTU B TeYEHWEe Nepuoja KOHTPACcTMpPOBaHUsA B KOMOUHA-
UMM ¢ uccnepoannem B pexumax «Flash» n «IMAX».
MepBas 4acTb WUCCNeROBaHUsS MNO3BONAET MONYYUTH
KOJIMYECTBEHHbIE MOKa3aTeNM KOHTPAacTUPOBAHMs, BTO-
pas — AeTanbHO OLEHUTD e€ xapakTep (Moy4YuTh KayecT-
BEHHble MoKa3arenu).

BayHO OTMETUTb, 4YTO MeTOA He CTaHZApPTU30BaH,
MOCKONbKY B HACTOSLWMA MOMEHT MMEKTCA NUWb eau-
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HUYHble NyBAUKALMY O €70 NPUMEHEHUM B 061acTy Auar-
HOCTWKM paka npsMoii knwkn. Hanbonee 4acto B cooT-
BETCTBYIOLWMX UCCNELOBAHMAX aBTOPbl U3y4YatloT TOJbKO
Haubonee KOHTpacTHble 30HbI onyxonu [12,13], aHanu3
napameTpoB KOHTPACTUPOBAHMA TMMOKOHTPACTHBIX 30H
He npoBogwics. B ogHOLEHTPOBOM MPOCMEKTUBHOM
nccnepoadun Lu M. u coasrt., Bkaoyuswem 172 nauu-
€HTa C afeHoKapuUMHOMaMu W 45 NauueHToB C ajeHo-
Mamu, 6binu BoinonHeHsl 3PY3WN ¢ ABOIHBIM KOHTpACTH-
poBaHueM (BHYTPUMPOCBETHOE W BHYyTpUBEHHOE) [12].
PesynbTathl MCCnefoBaHMA NOKa3anu, YTo afeHoKapLuu-
HOMbI MMeloT 6Gosiee BbICTPOE HACTynieHUe KOHTPACTy-
pOBaHUs M 6ONbLIYI0 UHTEHCUBHOCTb KOHTPACTMPOBAHMUA
no cpaBHeHuio ¢ ageHomamu (p<0,001), yto cosnagaet
C MONYYEHHbIMW HaMU pe3ynbTaTaMW U YKa3biBaeT Ha
BOCMPOM3BOAMMOCTL MccnefoBaHus. OgHako aBTopsl
MHTEPNPETUPOBAM TMNOKOHTPACTHbIE Y4ACTKM KaK 30HbI
Hekpo3a 6e3 yKa3aHWs NPOLEHTa BbIABAEHHbLIX NP
OKOHYaTeNbHOM NaToMOpPhONOrMYECKOM UCCAEL0BAHNY
HEKPOTUYECKUX M3MEeHEeHMit. B Hawem uccnepoBaHum
HanMyme LeHTPabHbIX TMITOKOHTPACTHbIX 30H OTMEYEHO
B 83,3% afeHOKapu“HOM, B TO BpeMsl KaK 30Hbl HEKpO3a
npu FUCTONOFMYECKOM WUCCAEf0BaHUM MOATBEPXKAEHS
JWWb B TPETU C/y4aeB, YTO MOXET 6biTb 0O6BACHEHO
Aonel 6ONbHBIX C PACNPOCTPAHEHHBIMU OMYXONAMY.
Wang Y. 1 coaBT. TaKe aHann3MpoBanu pe3ynsTarhl Hau-
00s1ee KOHTPACTHbIX 30H afleHOKapLUHOM 66 NaLUeHTOB
W BbIABUAW MPAMYIO KOPPENALUMOHHYIO CBA3b MUKO-
BO/i WHTEHCMBHOCTU C MUKPOCOCYAUCTOW MIOTHOCTbIO
(r=0,295, p=0,016) 1 06paTHYIO0 KOPPENALUOHHYIO CBA3b
co cTeneHblo AuddepeHumnposkn (r=-0,264, p=0,007)
[13]. B xofe npoBefeHHOr0 HaMu MUIOTHOTO MUCCNeno-
BaHWUA NPOBOAMICA aHaNU3 NnoKasaTeneil KOHTPAaCcTUpPo-
BaHWUA KaK TUMEPKOHTPACTHbIX Neputepuyecknx 3oH,
Tak M TUNOKOHTPACTHbIX LEHTPanbHbIX obnacteil ony-
Xonu. bbinu ycTaHoBNEHbl 06paTHbIe KOPPENsALUOHHbIE
CBA3M MUKOBOW WHTEHCMBHOCTWU KOHTPACTUPOBaHWA B
TMMOKOHTPACTHBIX LEHTpaNbHbIX 06nacTax (BONONHM-
TeNbHbIX 06nacTax UHTepeca) ¢ uHaekcamu T (p=-0,781;
p=0,001) n N (p=-0,519; p=0,047) 1 npsAmas KoppensLm-
OHHas CBA3b CO CTENEHbI0 AUPPEpPeHLMPOBKI ONyX0Nu
(p=0,742; p=0,002). OTcyTCTBME 3aKOHOMepHOCTEl AN
rMNepKOHTPacTHbIX obnacteit 6onee BeposTHO 06YCNOB-
NIEHO Manoil BbIGOPKOW GONBHBIX, YTO ABASETCS OCHOB-
HbIM OFpaHUYEHWEM HaLlero UCCNeA0BaHNS.
MepcneKTUBHLIM NpefcTaBAsfeTCcs CpaBHEHMe napamer-
POB KOHTPACTUPOBAHWA C MapKepaMn aHTMOreHe3a ony-
XONU, MONYYEHHBIMW U3 UMMYHOTUCTOXMMUYECKOFO W
reHeTuyeckoro aHanusa. B uccneposanun Cértdnd ET
W COABT., BKIKOYMBILEM 42 NauMeHTa C ajeHOKapLUHO-
Mamu, 0GHapyKeHbl MONOXKUTENbHbIE KOPPENALUOHHbIE
CBA3M MexXay napameTpamu KpUBOW «BPeMSA-UHTEHCUB-
HOCTb» W METacTa3MpoBaHMEM B JIOKOPETUOHAPHBIE TUM-
tatuyeckue y3nbl (p<0,05) [14]. Opyrux koppensauunii
mexay napametpamu KYY3WN u my6uHOi MHBa3UKU mau
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cTeneHbio AnddepeHLIMpPoBKM ONyX0u 06HAPYKEHO He
6b110. Kpome Toro, He 6b110 0OHAPYKEHO CBA3M Mexay
paccyMTaHHbIMK NapameTpami KpUBOM M 3KCMpeccueil
reHa VEGFR1 wnu VEGFR2. OpHako aBTOpbl BbIABUIM
NONOXKUTENbHYIO KOppensaLuio Mexay napametpamu WIT
u TTP ¢ n1OTHOCTbIO COCYAMCTOM CETU B OMYyXO0AU, KOTO-
pas 6bina OLUEHEHA C MOMOLbIO MMMYHOTUCTOXMMUYE-
cKoro okpatwusaHua CD31 ¢ pacyeToM NowWagm cocynos
(rxy=0,415 u rxy=0,421, cooTBETCTBEHHO, p<0,05).

SAKITKOYEHUE

YnbTpa3ByKOBOE WCCNE[0BaHNE C KOHTPACTHbIM YCH-
JIeHWeM NpepcTaBnsieT coboi MeTof BU3yanusauuu,
NO3BONAIOWMA B pexume peanbHOro BPEMEHW Mpo-
BOAMTb KA4YeCTBEHHYIDO UM KOJMYECTBEHHYIO OLEHKY
nepdy3un onyxoneson TKaHW. MeTop He sBnAertca
CTaHAAPTU30BaHHbIM, OAHAKO, MOXeT CTaTb mnoses-
HbIM HEMHBA3WBHbIM METOLOM OLEHKM KpPOBOCHAabe-
HUA ONyxonen NPSMOW KWWKM Ha NpeponepaLyoHHOM
3Tane, a TaKxe MMeeT MOTeHuMan B OLeHKe (aKTOpoB
pucka numoreHHoro mertactasuposaHus. Ham npeg-
CTaBNAETCA MEepPCNeKTUBHbIM [JanbHelillee U3yyeHue
3 HEeKTUBHOCTU YNbTPa3BYKOBOrO WCCNeA0BaHUA C
KOHTPAaCTHbIM YCUIEHWEM B OLEHKe BaCKynspu3aLuu
onyxoneii, kKak akTopa permoHapHoOro U OTAANEHHOrO
MeTacTa3MpoBaHUA, BAMAIOIWEr0 Ha TaKTUKY OnepaTus-
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THE FIRST EXPERIENCE OF CONTRAST-ENHANCED
ULTRASOUND IN EPITHELIAL RECTAL TUMORS

Evgeniya M.Bogdanova, Larisa P.Orlova, Yuliya L.Trubacheva, Evgeniy
A.Khomyakov, Evgeniy G.Rybakov.

Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya
str.,2, Moscow, 123423, Russia)

AIM: to evaluate the diagnostic capabilities of contrast-enhanced ultrasound for the diagnostics of epithelial rectal tumors.

PATIENTS AND METHODS: the study included 15 patients, who underwent endorectal ultrasound and transvaginal contrast-enhanced ultrasound.
All the patients underwent surgery.

RESULTS: morphology revealed adenomas in 9 cases, and adenocarcinomas with different invasion depth in 6 cases.

When analyzing the tumors contrast, significant differences in arrival time of contrasting between adenomas and adenocarcinomas were
obtained (p = 0.041), and the contrast enhancement of adenocarcinomas was faster (p = 0.036).

Negative correlations of peak intensity of contrast enhancement of hypoenhanced zones in adenocarcinoma with indices T (rxy =-0.781;
p=0.001) and N (rxy=-0.519; p=0.047) and a positive correlation with the tumor differentiation degree (rxy=0.742; p=0.002) were established.
Also, the negative correlation of the arrival time with the index T (rxy=-0.552; p=0.033) was found.

CONCLUSION: contrast-enhanced ultrasound is an imaging technique that allows real-time qualitative and quantitative assessment of tumor
tissue perfusion. The method is not standardized, but it can be a useful non-invasive method for assessing the blood supply of rectal tumors at
the preoperative stage, and also has the potential to assess risk factors for lymphogenic metastasis.

[Key words: contrast-enhanced ultrasound, rectal cancer, rectal adenoma]
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INTRODUCTION

Contrast-enhanced ultrasound (CEUS) is a new meth-
od for evaluating the vascularization of tumors of
various localization, based on the use of stabilized
gas microbubbles and the dependence of the image
intensity on the concentration of bubbles in the
vascular network.

The first contrast agent officially registered in 1982
was Echovist (Schering, Berlin, Germany), which had
a low stability of microbubbles and was used mainly
in echocardiography.

Further, drugs with a longer period of action were
developed and introduced into practice, which are
now used for the study of organs of the abdominal
cavity and pelvis, breast and thyroid glands, as well as
usedinthestudy oftransplantsand abdominalinjuries
[1]. In addition, there are single reports of the use of

TMEPBBIA OMBIT MPUMEHEHMS YIIbTPA3BYKOBOIO
MCCNEOOBAHMS C KOHTPACTHBIM YCUITEHWUEM B AMATHOCTUKE
SIMUTEJTMATIbHBIX ONMYXOJIEM NMPAMOM KULLKH

CEUS in the diagnosis of neoplasms of the Lliver,
pancreas and breast, as well as other organs [2-5].
Currently, the most widely used contrast agent of
the second generation is SonoView® (Bracco, Milan,
Italy), consisting of per fluorocarbon gas (sulfur
hexafluoride) stabilized with surfactants.
Micro-bubbles of gas are formed by mixing saline
solution with lyophilizate and remain stable in the
vial for several hours. The gas fraction in the vial
is sulfur hexafluoride, and the lyophilized powder
is made from a combination of pharmaceutically
high-quality polyethylene glycol, phospholipids and
palmitic acid.

Due to this combination, the drug has a low frequency
of side effects [6]. The development of drugs with a
more stable microbubble membrane continues [7].
The use of contrast agents in the diagnosis of
colorectal cancer has not been carried out yet.
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AIM

The aim of our study is to evaluate the diagnostic
capabilities of contrast-enhanced ultrasound in the
diagnosis of rectal epithelial tumors.

PATIENTS AND METHODS

Fifteen females at an average age of 65411 (M+6) years
with histologically confirmed glandular tumors of the
rectum were included in the pilot study.

In 3/15 (20%) patients, the tumor was in the low
rectum, in 9/15 (60%) — in the middle rectum and in
3/15 (20%) — in the upper ampullary rectum. The aver-
age distance of the tumor from the anal verge (MxSD)
was 9.6+4.1 c¢m, and the average size of the tumor
(M£SD) was 44+15 mm in diameter.

All the patients at the preoperative stage underwent
multiparametric endorectal ultrasonography (ERUS)
and transvaginal ultrasonography (US) with contrast
enhancement. The exclusion criteria were the recur-
rent tumor and chemoradiotherapy at the preoperative
stage.

All the patients gave their written consent to par-
ticipate in the study and to have their personal data
processed.

Ultrasound was performed on a Hi Vision Preirus
device (Hitachi® Japan) with pre-installed software
for contrast-enhanced studies. ERUS was performed
using multifrequency biplane rectal sensor with a
frequency of 5-10 MHz, transvaginal ultrasound - with
the help of intracavitary miniconvex sensor with a
frequency of 4-8 MHz.

Previously, the intestinal lumen was cleansed with
low-volume enemas.

The first stage was multiparametric ERUS, which
included the assessment of the tumor in B-mode, ener-
gy dopplerography, and compression elastography.

At this stage, the site, structure and shape of the
tumor, the depth of invasion, the preservation of
angioarchitectonics, as well as a qualitative and quan-
titative assessment of the stiffness of the neoplasm
tissue were evaluated.

At the next stage, the transvaginal ultrasound of the
tumor with intravenous contrast-enhanced agent of
sulfur hexafluoride lyophilisate was performed.
Through a cannula, 2.4 ml of SonoVue® contrast agent
(Bracco, Milan, Italy) was bolus-injected into the cubi-
tal vein, followed by 10 ml of saline.

The device settings were identical for each patient
with a frame rate of 15 frames per second and a
mechanical index of 0.07.

Two video loops were recorded for 2 minutes each:
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recording the periods of accumulation and washing
out the contrast agent and recording the study with
sequential activation of the "flash" and "maximum
intensity" modes (IMAX). The resulting video loops
were stored on the hard disk of the device for subse-
quent qualitative and quantitative analysis of tumor
contrast at the end of the study.

Time was measured from the moment of drug injec-
tion; contrast (signal amplification) was observed in
real time. When analyzing the periods of accumulation
and washing out of the contrast agent, the regions of
interest (ROI) were selected manually for subsequent
construction of the time-intensity curve (TIC) and
calculation of the tumor contrast parameters: peak
intensity (PI), time before contrasting - arrival time
(AT), time to peak (TTP), accumulation time - wash-in-
time (WIT) (Fig.1,2).

Ultrasound was performed for analysis of the study
recording using the Flash and IMAX modes. The tumor
contrast was evaluated by degree (hypo- or hypercon-
trast enhancement) and homogeneity (homogeneous
or heterogeneous contrast enhancement). The Flash
mode causes simultaneous destruction of microbub-
bles and subsequent re-distribution of the contrast
agent through the vessels, which was later used to
apply the peak intensity mode. The IMAX mode allows
summation of signals from the contrast agent during
the time period when this mode is enabled.

All the patients were operated on depending on the
tumor site. In 7/15 (46.7%) cases, radical transab-
dominal procedures were performed (low anterior
resection). Eight patients (53.3%) underwent organ-
preserving procedures: endoscopic dissection in the
submucosal layer (ESD) or transanal endomicrosurgical
removal (TEM).

Statistical data processing was performed using IBM
SPSS v.23.0 software. Two-way exact Fisher test was
used to compare binary parameters, and Mann-Whitney
U-test was used to compare medians.

In order to reveal the correlation between the param-
eters presented by quantitative data, the Spearmen
correlation test was done.

The obtained differences were considered significant
at p<0.05.

RESULTS

The pilot study included 15 females whose gender
restrictions were related to technical support and the
ability to perform ultrasound with contrast enhance-
ment only using a transvaginal miniconvex sensor.
Preoperative biopsy revealed signs of adenomas in 9
cases, and signs of glandular cell atypia characteristic
of adenocarcinomas in 6 cases.
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Figure 1. Time-intensity curve (TIC) from region of interest
(ROI) within the tumor and the ultrasound TIC parameters.
Peak intensity (PI), Arrival time (AT), time to peak enhance-
ment (TTP), wash-in-time (WIT)

2

L I8 Il gl ¢

Figure 2. Echogram of rectal adenocarcinoma. Time-intensity
curves of the selected contrast zones: ROI 1 is highlighted in
red, and ROI 2 is highlighted in yellow. The table shows the
values of enhancement at various points of the study — the peak
intensity at 23.4 seconds (PI ROI1 72.2 dB, PI ROI2 15.0 dB)

The final pathomorphology of removed specimens
detected adenomas in 9/15 (60%) with moderate (6/9
(66.7%) or severe (3/9 (33.3%) epithelial dysplasia.
6/15 (40%) female patients showed adenocarcinomas,
which had moderate differentiation in 5/6 (83.3%)
cases and high differentiation in only 1(16.7%). In 2/6
(33.3%) cases, histology of the specimens revealed the
presence of tumor necrosis sites.

When multiparametric ERUS was performed, in 11/15
(73.3%) cases a conclusion was made about the pres-
ence of a malignant tumor, and the final pathomorpho-
logical study confirmed the presence of adenocarci-
noma in 6/15 (40%) cases. Thus, the results of preop-
erative ultrasound and postoperative pathomorphology
did not coincide in 33.3% of cases.

When analyzing the nature of tumor contrast in the
maximum enhancement mode, 5 (83.3%) of the six
adenocarcinomas had heterogeneous contrast with
the presence of a hyperenhanced contrast peripheral
zone and a hypoenhanced areas of various sizes located
centrally (Fig.3). In 1/6 (16.7%) cases, the tumor had
homogeneous contrast. In contrast, in 7(77.8%) of 9
patients with adenomas, the tumor had a homogeneous
hyperenhanced contrast image, in 2/9 (22.2%) cases,
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heterogeneous contrast was obtained with the pres-
ence of a small hypoenhanced contrast area in the lower
pole (Fig.4). When comparing adenomas and adenocar-
cinomas, significant differences were obtained depend-
ing on the contrast pattern (p=0.041).

In 7/9 adenomas (77.8%), a hyperenhanced central
vessel was visualized, which is well differentiated
against the background of the surrounding hyperen-
hanced contrast tumor tissue (Fig.5). Among the cases
of adenocarcinomas, this pattern of contrast enhance-
ment was noted in no cases. When comparing the
data obtained, significant differences were revealed
(p=0.007).

When analyzing quantitative indicators of contrast
enhancement, due to the pronounced heterogeneity
of adenocarcinoma contrast, the peak intensity (PI)
for the latter was measured twice - in the peripheral
hyperenhanced zone (region of interest 1) and addi-
tionally in the central hypoenhanced zone (region of
interest 2). The data obtained are presented in table 1.

Figure 3. Echogram of rectal adenocarcinoma with contrast-
enhanced ultrasound in IMAX mode. Heterogeneous contrast
was observed with the hypoenhanced central zone (arrow) and
the hyperenhanced peripheral areas of the tumor

Figure 4. Echogram of rectal adenoma with contrast-enhanced
ultrasound in IMAX mode, hyper contractive homogeneous
enhancement of the tumor marked

When comparing groups by quantitative parameters,
significant differences were found when comparing
the level of peak intensity of contrast between adeno-
mas and a similar indicator in the additional region of
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Figure 5. Echogram of rectal adenoma with contrast-enhanced
ultrasound. The arrow marks the contrasted central vessel in
the tumor tissue

interest of adenocarcinomas (p<0.001).

There were also significant differences between the
groups when they were compared in terms of AT
(p=0.036). Adenocarcinoma contrast occurred faster
than adenoma contrast (medians were 15 and 23 sec-
onds, respectively). There were no significant differ-
ences in WIT and TTP between adenomas and adeno-
carcinomas, but the lack of significance is probably
due to a small sample of patients.

Significant negative correlations of peak contrast
intensity in the additional region of interest were
found with the indices T (p=-0.781; p=0.001) and N
(p=- 0.519; p=0.047), and a direct correlation with the
degree of tumor differentiation (p=0.742; p=0.002)
(Table 2).

The greater the depth of invasion and the lower the
degree of differentiation of adenocarcinomas, the

sparser contrast is in the central hypoenhanced con-
trast areas of the tumor.

Also, a significant negative correlation was found
between the arrival time of the tumor contrast (AT)
and the index T (p=-0.552; p=0.033), that is, the
greater the depth of invasion, the earlier the tumor
tissue contrast occurs.

No reliable correlations were obtained for other param-
eters.

DISCUSSION

Angiogenesis is a critical process of tumor growth and
metastasis resulting from the interaction of numerous
growth factors and signaling molecules that lead to
activation of endothelial cells and the formation of
new blood vessels.

Currently, the standard method for quantifying angio-
genesis is immunofluorescence analysis of intra tumor
microvessel density, which determines the number of
vessels per unit volume.

Later, using contrast-enhanced ultrasound, it became
possible to quantify perfusion based on the analysis
of time-intensity curves (TIC), which reflect changes
in the signal intensity of the region of interest over
time [8].

Methodologically, contrast-enhanced ultrasound can
be performed in several ways:

1. After bolus injection of a contrast agent, a video
recording of the image of the object under study is
made in one plane during the entire period of contrast.

Table 1. Quantitative parameters of contrast-enhanced ultrasound in the study groups

adenocarcinoma adenoma
Parameters of CEUS n=6 n=9 p
Me (Q1:Q3)* Me(Q1:Q3)*
Peak intensity of ROI 1. dB 66.3 (39.2:72.1) 0.6

47.0 (35.0:65.9)

Peak intensity of ROI 2. dB 14.9 (9.9:15.2) <0.001
AT (arrival time). s 15.0 (14.3:18.0) 23.0 (22.0:23.0) 0.04
WIT (wash-in-time). s 15.2 (12.4:17.4) 14.0 (10.0:24.0) 0.9
TTP (time-to-peak). s 29.7 (25.6:35.4) 39.0 (33.0:47.0) 0.1
*Me-median. Q1-Q3 - 1 and 3 quartiles
Table 2. Correlations time-intensity curve parameters with histologic grade. T and N stage
Parameters of CEUS Differentiation degree pT pN
p* P p* p p* p
Peak intensity of ROI 1. dB -0.179 0.522 0.097 0.731 0.440 0.101
Peak intensity of ROI 2. dB 0.742 0.002 -0.781 0.001 -0.519 0.047
AT.s 0.358 0.190 - 0.552 0.033 - 0.480 0.070
WIT. s 0.160 0.570 - 0.166 0.554 -0.228 0.414
TTP.s 0.413 0.126 - 0.501 0.057 - 0.445 0.097

p* - Spirmen correlation coefficient
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Next, the parameters of the time-intensity curve (TIC)
of one region of interest are analyzed [9].

2. The technique of contrast is similar to the first one,
but in addition to the main one, the second region of
interest is highlighted, which is exposed to the "con-
trol" tissue for subsequent comparison of quantitative
parameters [10].

3. Intravenous administration of the drug with the
analysis of contrast agent replenishment of the region
of interest: the drug is administered using a pump or
drip for 5-20 minutes.

First, the contrast of the object under study is dis-
played at the initial settings of the device with a low
value of the mechanical index (MI), then MI increases
briefly, causing the destruction of bubbles (Flash
mode).

Immediately after this, the MI level returns to the ini-
tial level to observe the replenishment of the region of
interest with a contrast agent [11].

We found the most informative study of the object
image in one plane during the contrast period in com-
bination with the study in the Flash and IMAX modes.
The first part of the study allows you to get quantita-
tive indicators of contrast, the second-to assess its
nature in detail (to get qualitative indicators).

It is important to note that the method is not stan-
dardized, since at the moment there are only few-
publications about its use in the diagnostics of rectal
cancer.

Most often, in the corresponding studies, the authors
study only the most contrasting areas of the tumor, the
analysis of the contrast parameters of hypoenhanced
zones was not performed [12,13].

In a single-center prospective study by Lu M. et al.,
which included 172 patients with adenocarcinomas
and 45 patients with adenomas, double-contrast ERUS
(intraluminal and intravenous) were performed [12].
The results of the study showed that adenocarci-
nomas have a faster arrival time of contrast and a
greater intensity of contrast compared to adenomas
(p<0.001), which coincides with the results obtained
and indicates the reproducibility of the study.
However, the authors interpreted hypoenhanced con-
trast areas as zones of necrosis without specifying the
percentage of necrotic changes detected during the
final pathomorphological study.

In our study, the presence of central hypoenhanced
contrast zones was noted in 83.3% of adenocarcino-
mas, while necrosis zones were confirmed by histol-
ogy only in a third of cases, which can be explained
by the proportion of patients with advanced tumors.
Wang Y. et al. also analyzed the results of the most

TMEPBBIA OMBIT MPUMEHEHMS YIIbTPA3BYKOBOIO
MCCNEOOBAHMS C KOHTPACTHBIM YCUITEHWUEM B AMATHOCTUKE
SIMUTEJTMATIbHBIX ONMYXOJIEM NMPAMOM KULLKH

contrasting areas of adenocarcinomas in 66 patients
and found a direct correlation between peak intensity
and microvascular density (r=0.295, p=0.016) and an
negative correlation with the degree of differentia-
tion (r=-0.264, p=0.007) [13].

In the course of our pilot study, we analyzed the
contrast indicators of both hyperenhanced peripheral
zones and hypoenhanced central areas of the tumor.
Negative correlations of peak contrast intensity in
hypocontrasted central areas (additional regions of
interest) with the indices T (p=-0.781; p=0.001) and N
(p=-0.519; p=0.047) and a direct correlation with the
degree of tumor differentiation (p=0.742; p=0.002)
were established. The lack of patterns for hyperen-
hanced areas is more likely due to a small sample of
patients, which is the main limitation of our study.
Comparison of contrast parameters with markers of
tumor angiogenesis obtained from immunohistochem-
ical and genetic analysis is promising. In the study
by Cértana E.T. et al., which included 42 patients with
adenocarcinomas, positive correlations were found
between the parameters of the time-intensity curve
and metastasis to locoregional lymph nodes (p<0.05)
[14]. No other correlations were found between the
CEUS parameters and the depth of invasion or the
degree of tumor differentiation. In addition, no cor-
relation was found between the calculated curve
parameters and the expression of the VEGFR1 or
VEGFR2 gene.

However, the authors found a positive correlation
between the parameters of WIT and TTP with the
density of the vasculature in the tumor, which was
assessed using CD31 immunohistochemical staining
with the calculation of vascular area (rxy=0.415 and
rxy=0.421, respectively, p<0.05).

CONCLUSIONS

Contrast-enhanced ultrasound is an imaging technique
that allows real-time qualitative and quantitative
assessment of tumor tissue perfusion.

The method is not standardized. However, it can
become a useful non-invasive method for assessing
blood supply to rectal tumors at the preoperative
stage, and also has the potential to assess risk factors
for lymphogenic metastasis.

We consider it promising to further study the effec-
tiveness of contrast-enhanced ultrasound in assessing
tumor vascularization as a factor of regional and long-
term metastasis that affects the surgical approach for
rectal tumors.

THE FIRST EXPERIENCE OF CONTRAST-ENHANCED
ULTRASOUND IN EPITHELIAL RECTAL TUMORS
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HEMTPODPUITbHO-TMMPOUMTAPHOE OTHOLLEHMUE,
KAK BMUOMAPKEP MHD®EKUMOHHbIX OCNOXHEHMM
B KONOPEKTAJIbBHOM XUPYPTUU (cobcTBEHHbIE AAHHDIE,
cUCTEMATHYECKMIH 0630p M MeTaaHanu3)

Weneirnn FO.A., Cyxuna M.A., Habuee 3.H., NMoHomapenko A .A.,
Harynos M.A., Cywkoe O.N., Mockanee A.U., Aukacos C.U.

Prey «<HMMUL, kononpokronoruu nmenn A.H.Peixnx» Munspgpasa Poccum
(yn.Canama Apguns, a.2, Mockea, 123423, Poccus)

BBEJJEHUE: 6uonozuyeckue mapkepsl BOCNANEHUS OMHOCAMCSA K OCHOBHOMY UHCMPYMeHmy Nnpo2HO3UPOBAHUSA PUCKA pa3sumus nocje-
0NepayuoHHbIX UHMEKYUOHHbIX OCIOXHeHUl Ha 0oKknuHuyeckom 3mane. 00HUM u3 makux 6uomapkepos fgnsemca HelmpoguabHo-
numgpoyumapHoe omuHoweHue (HJ10), o0Hako HedocmamoyHoe Kosu4ecmso uccnedos8aHull He no3gosasem cyoums 0 €20 YUeHHOCMU KaK
MapKepa UHGeKYUOHHbIX OCNOXHeHUU 8 KONOPeKmanbHol xupypauu.

LEJTb NCCNIELOBAHNA: onpedenums npedckazamensHyio yeHHocms HJ10 kak npedukmopa UHpeKyUOHHbIX OC0XHeHUl nocie onepayuli
Ha mosacmoll Kuwke.

MAUNEHTBI M METO/bI: ¢ sHBaps 2018 200a no dekabps 2019 200a 8 uccnedosarHue 6bin0 BKAYeHO 192 nayueHma nocie onepayulii
Ha mosacmoli kuwke. Onpedensnu yacmomy UHGEKYUOHHbIX OCNOXKHeHUl, paznudus 8 yposHax H/I0 y 60nbHbIX C UHGEKYUOHHbIMU
0CNIOXKHeHUAMU U 6e3 Hux, oyeHusanu naowads nod kpusoi (AUC), yyscmsumenbHocms, cneyuguyHocms, ompuyamesnbHyo U noao-
HKUMesbHYI0 NPO2HOCMUYECKYI0 3HAYUMOCMb 3M020 nokasamesns Ha 3 u 6 nocneonepayuoHHelli deHs ([104). bbein nposedeH nouck
Jumepamypsl U MemaaHanu3 0axHbIx 8 coomgemcmsuu ¢ mpebosaHusmu PRISMA (the preferred reporting items for systematic reviews
and meta-analyses check list) 8 anekmpoHHoU 6a3ze Medline u HayyHol 3nekmpoHHol 6ubnuomeke E-library cpedu aHenos3ssiyHol u pyc-
CKoA3bIYHOU lumMepamypsl 6e3 ozparuyeHuli no dame nybaukayuu no kaoyessim ciosam: «neutrophil/lymphocyte ratio», «neutrophil-
to-lymphocyte ratio», «neutrophil lymphocyte ratio», «neutrophil ratio», «lymphocyte ratio», «colorectaly, «colon», «rectumy», «Hed-
mpogunsHO-nUMPOYUMapHOe omHoweHue», «HelimpoguabHo-nTumMpoyumapHsili uHOekc». B cucmemamuyeckuii 0630p 6binu BKAOYEHbI
B8Ce UCCNe008aHUSA, NOCBALEHHbIe oyeHKe npoeHocmuyeckol yeHHocmu HJ10 kak npedukmopa UHeKyUOHHbIX OCTI0XKHeHUU 8 KOJIOpeK-
mansHoU xupypauu.

PE3YJIbTATbI: uHgekyuoHHble ocnoxHeHus 6biau 8oissaeHsl y 29(15,1%) uz 192 nayuesmos. Ha 3 u 6 1104 meduara 3HaveHul HJ10
Y nayueHmos ¢ UHGeKYUOHHbIMU OCTOXHeHUAMU 6bina Bbile, Yem y nayueHmos 6e3 Hux (p=0,0017 dns 3 104, p=0,018 dns 6 104).
Ha 3 04 nnowads nod kpusol npu moyke omceqyku HJ10 5,13 cocmasuna 0,644, yyscmsumensHocms — 69,7%, cneyuguyHocms —
60,7%(p=0,019). Ha 6 104 aHanozuyHslie nokazamesnu npu moyke omceyku HJ/10 3,94 6binu pasHsl 0,75, 75,9% u 70,6%, coomsem-
cmseHHo (p<0,001).

Yemsipe uccnedosarus (1152 HabnwoeHus) 6binu BrkAo4YeHsl 8 memaaHanu3. Ha 3 [10[] o6veduHeHHas AUC cocmasuna 0,671, 4ys-
cmsumensHocms — 86,3%, cneyuguyHocms — 60,3% (p=0,014), a puck UHPEeKYUOHHO20 OCI0XHEeHUS NPpU 3HaYeHuu GuomMapKepa Bbiuie
nopozosozo so3pacman bonee, yem 8 10 pa3z (0l=10,2; 95% AN: 1,4 72). Ha 4 10 sbiweykazaHHble nokazamesnu 6siau pasHsl 0,711,
75,4%, 87,5%, coomgemcmeseHHo (p=0,002). OmHoweHue waxcos cocmasuno 51 (95% AN: 20-128).

3AKJTIOYEHNE: HelimpogunbHo-numpoyumapHoe omHoweHue A8a3emca 00CmosepHbIM NpeOuKmMopoM 8 NPO2HO3UPOBAHUU PUCKA pas-
BUMUSA UHBEKYUOHHBIX OCNI0XKHeHUl 8 KonopekmansHol xupypauu. Kpome mo2o, HU3Kue 3Ha4yeHus 0aHHO20 6UOMApKepa ABAAIOMCA 3HA-
YumbimM Kpumepuem 6e30nacHol BbINUCKU NAyUeHMo8 U3 cmayuoHapa. PacnpocmpanedHocms u docmynHocms 0aHHO20 mecma denaem
€20 JIe2Ko 8OCNPOU3BOOUMbIM 8 KNUHUYECKOLU npakmuke.

[Kntouessle cnosa: KonopekmanbHas Xupypaus, NocieonepayuoHHble UH(EeKYUOHHbIEe OCNIOKHEHUS, UH(eKYUs 8 06Aacmu Xupypauyecko2o
sMewamesnbcmaa, 6UomMapKep 8oCNaneHus, HelimpoguabHO-nUMPoyumapHoe omroweHue]

KOH®JINKT UHTEPECOB: Asmopbl 3a48/510m 06 omcymcmsuu KOH(AUKmMa uHmepecos.
Ana yumuposarus: Wenbirud H0.A., CyxuHa M.A., Habues 3.H., MoHomapeHko A.A., Harygos M.A., Cywkos 0.W., Mockanes A.W., Aukacos
C.N. HeittpodunbHo-numMboLMTapHOE OTHOWEHME, Kak GMOMapKep WHMEKLMOHHBIX OCOXHEHUI B KONOPEKTaNbHOM XUpyprun (Co6CTBEHHbIE
AaHHble, CUCTeMaTUYeCKNii 0630p u MeTaaHanus). Komonpokmonozus. 2020; 1.19, Ne4, c. 71-92. https://doi.org/10.33878/2073-7556-2020-19-
4-71-92
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NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY

(own data, systematic review and meta-analysis)

Yuri A.Shelygin, Marina A.Sukhina, Elnur N.Nabiev, Alexey A.Ponomarenko,
Marat A.Nagudov, Alexey |.Moskalev, Oleg |.Sushkov, Sergey I.Achkasov

Ryzhikh National Medical Research Center of Coloproctology
(Salyama Adilya str., 2, Moscow, 123423, Russia)

BACKGROUND: biological markers of inflammation belong to the main tool for predicting the risk of infectious complications at the preclinical
stage. One of such biomarkers is the neutrophil-to-lymphocyte ratio (NLR), but an insufficient number of studies does not allow us to estimate
its value as a predictor of infectious complications in colorectal surgery.

AIM: to determine the predictive value of NLR as a predictor of infectious complications after colorectal surgery.

PATIENTS AND METHODS: from January 2018 to December 2019 192 patients after colorectal surgery were included in the study. The rate of
infectious complications, NLR levels differences in patients with and without infectious complications were determined, the area under the
curve (AUC), sensitivity, specificity, negative and positive prognostic value of NLR on the 3rd (POD) and the 6th (POD) postoperative days
were assessed. A literature search and meta-analysis of the data in accordance with the preferred reporting items for systematic reviews and
meta-analyses checklist (PRISMA) were conducted. The information was taken from the Medline electronic database and the E-library, scientific
electronic library, among the English and Russian literature without publication date restrictions by the keywords: “neutrophil/lymphocytera-
tio”, “neutrophil-to-lymphocyte ratio”, “neutrophil lymphocyte ratio”, “neutrophil ratio”, “lymphocyte ratio”, “colorectal”, “colon”, “rectum”.
The systematic review included all the studies related to assessing the prognostic value of NLR as a predictor of infectious complications in
colorectal surgery.

RESULTS: infectious complications were detected in 29 (15.1%) of 192 patients. On the 3rd and the 6th POD, the patients with infectious
complications had higher median NLR values than the patients without complications (p=0.0017 for the 3rd POD; p=0.018 for the 6th POD).
On the 3rd POD, the area under the curve at the NLR cut-off point 5.13 was 0.644, sensitivity — 69.7%, specificity — 60.7% (p=0.019). On the
6th POD, similar indicators at an NLR cut-off point of 3.94 were 0.75, 75.9% and 70.6%, respectively (p<0,001). Four studies, which included
1,152 observations, were added in the meta-analysis. On the 3th POD, the summarized AUC was 0.671, sensitivity — 86.3%, specificity — 60.3%
(p=0.014). The risk of infection with a biomarker above the threshold increased by more than 10 times (OR=10.2; 95% CI: 1.4-72). On the 4th
POD, the above indicators were 0.711, 75.4%, 87.5%, respectively (p=0.002). 0dds ratio was 51 (95% CI: 20-128).

CONCLUSION: the neutrophil-to-lymphocyte ratio is a reliable indicator for predicting the risk of developing infectious complications in colorec-
tal surgery. In addition, the low values of this biomarker are an important criterion for the safe discharge of patients from hospital. The preva-
lence and availability of this test makes it easily feasible in clinical practice.

[Key words: colorectal surgery, postoperative infectious complications, surgical site infection, inflammation biomarker,
neutrophil-to-lymphocyte ratio]
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BB Eﬂ,E HUE yacToTa Moet gocTuratb 20% [2], a B 3% HabnoaeHuni

CTaTb NpUYMHOI NeTanbHoro ucxoga [3]. Y nauueHTos,
MocneonepalMoHHble WHMEKLMOHHbBIE OCTOXHEHWUA  OMEepUPOBaHHBIX MO MOBOAY PaKa TONCTOI KUIWKM, HECO-
(Ranee MHMEKLUNOHHbIE OCTOXHEHWA) ABNAIOTCA aKTy-  CTOATENbHOCTb MEXKMIIEYHOrO aHacToMO3a, KaK OfHO
anbHoit npobnemoit KonopekTanbHoi xupyprun [1]. Ux  n3 nposiBneHni i UHGHEKLUMOHHOTO OCNOXHEHUS, MOXET
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NpMBOAUTL K BO3HMKHOBEHWIO MECTHOrO peLuuBa
3aboneBaHns [4] M OTpULATENbHO BAUAET Ha 06Uy U
6e3peumnanBHyio BbKMBaeMocTb [3,5]. CTouT oTMeTuUT,
YTO pa3BuUTME MHDEKLMOHHOTO OCIOXHEHUS YBENUYU-
BAaeT CTOMMOCTb W [IUTENbHOCTb Niederus [6,7]. PaHHee
BbIIB/IEHE 1 CBOEBPEMEHHAs aKTUBHas NeyebHas Tak-
TUKA NO3BOJAIOT YMEHbLWMUTb NOCNEACTBUA UHDEKLNOH-
HbIX OCOXHeHMi [8].

WNcnonb3oBaHne GUMOMApKepOB BOCMANEHUs sBASETCS
OAHUM W3 PYTUHHbIX WHCTPYMEHTOB B MOHMUTOPUHTE
nocneonepayMoHHoro nepuoaa. Xupypruyeckue Bme-
WaTenbCTBa TECHO CBfA3aHbl C Pa3BUTUEM CUCTEMHOM
BOCMA/INTENbHON peakuuMu OpraHuW3Ma, XapaKTepusy-
foleiics MeTabonMyeckKUMU W UMMYHONOTUYECKUMU
n3meHeHusmu [9]. B 3TOT nepuog npouCxoauT yBenu-
YeHWe YpOBHS LMPKYAMUPYIOLMX B KPOBU HENTPOMNoB
M CHUMXEHWE YpOBHS NUM(OUMTOB, YTO NPUBOAUT K
MMMYHOCYNPeccun Kak OfHOTO U3 KJOUYeBbIX acMeKToB
pa3BuTUA MHMEKLUMOHHOTO ocnoxHeHus [10]. B 3Toil
CBSI3U OLEHKA YPOBHA HENTPOPUIbHO-TMMEBOLUTAPHOTO
oTHoweHus (HJ10) moxeT cayxuTb npocTbiM U 3ddek-
TUBHBIM WHCTPYMEHTOM AJSl BbIAABAEHWS NALMEHTOB C
BbICOKUM PUCKOM Pa3BUTUS MH(EKLMOHHBIX OCIOXKHE-
HWUI. BoNbWKWHCTBO McCnepoBaHWin B KONOPEKTanbHOW
XUPYPrun no gaHHoMy GUOMapKepy MOCBALEHO M3yye-

Huio ponn HI0 kak npeankTopa peunanBoB 3/10Ka4YecT-
BEHHbIX HOBOOGpa3oBaHuil [11,12] u mapkepa obweit u
6e3peuanBHON BbIXKMBAEMOCTM Y NALMEHTOB, CTpaaa-
oWMX pakom ToncToit kuwkm [13,14]. CywecTtByeT papg
paboT, KoTopble xapakTepusyioT HJI0 kak Mapkep Bcex
nocneonepaLmMoHHbIX OCNOXHEHWA B KONOPEKTaNbHOM
XUPYPruu, 04HAKO MaNoe UX KOJMYECTBO He no3sosser
MOMHOLEHHO OLEHUTb €ro KAMHUYECKYI 3HAYUMMOCTb
[15,16]. ins oTBETA Ha 3TOT BONPOC Mbl MPOBEAN NPOC-
nekTMBHOE 06CEepBALMOHHOE MCCNeoBaHMe C Lesblo
OLEHKM npefckasatenbHoit uenHoctu HJI0 kak 6uo-
MapKepa MHMEKLMOHHbBIX OCNOXHEHWUA B KONOPEKTasb-
HOV XMPYPrumn. Y4uTsiBasa OTCYTCTBME CUCTEMATUYECKOTO
0630pa IMTepaTypbl U MeTaaHann3a AaHHbIX, NOCBAILEH-
HbIX BbllleyKa3aHHOW npobneme, HaMu 6bl BbIMOJHEH
MOMCK BCEX [LOCTYMHbIX AHANOTMYHbIX UCCNEA0BAHUN,
nocne yero GblN NPOMU3BEAEH KYMYNSTUBHbIA MeTaaHa-
NIN3 NUTEPATYPHbIX U COOCTBEHHBIX AAHHbIX.

LESTb MCCIEOOBAHMA

OnpepennTb npepckasatenpHyto ueHHocTb HJIO kak
NpeanKTopa MHPEKLMOHHbIX OCNOXHEHWIA Moce onepa-
LN Ha TONCTOM KULLKe.

Ta6nuua 1. Xapaxmepucmuxa 60J1bHbIX U 0COOEHHOCMU BbINOJNHEHHbIX onepamusHbIX eMewlamesibCms

Table 1. Characteristics of patients and surgery types

Mokasarenn Pesynbrat
Mon, n (%)

My>x4mHbl 90(46,9%)
HeHwmnHbl 102(53,1%)
Bospacrt, net (Me, kBapTunu) 62 (53;75)

WNHpekc maccol Tena, kr/m? (Me, kBapTunu)

277 (24,6;31,2)

CreneHb aHecTe3noN0rMYeckoro pucka, n (%)

I 85(44,3%)
II 51(26,6%)
II1 46(23,9%)
v 10(5,2%)
Tun onepatuBHOro BMewarenscTsa, n (%)

[paBOCTOPOHHAA reMUKONIKTOMMA 20(10,4%)
J1eBOCTOPOHHAA reMUKONIKTOMUA 16(8,3%)
Pe3eKuus CUrMOBUAHOW KULLKK 27(14,1%)
MepepHAs pe3eKuns NpAMOit KULIKK 26(13,6%)
Huskas nepefHss pesekumns NpsaMon KULIKY 44(22,9%)
BplolwHo-aHanbHas peseKuus NpsAMON KULWKK 12(6,2%)
BptolwHO-NpoMexXHOCTHaA IKCTUPNALMA NPAMON KMLIKK 3(1,6%)

PeKOHCTPYKTUBHO-BOCCTAHOBUTENbHAA ONepaLus 44(22,9%)

[inutenbHocTb onepauuu, MuH. (Me, kBapTun)

200 (160;240)

Tun onepatusHoro goctyna, n (%)

OTKpbITbIN 108(56,3%)
Jlanapockonuyeckuit 84(43,7%)
WNHTpaonepaumoHHas kposonoTteps, mn (Me, kBapTunn) 60 (40;105)
MocneonepaunoHHbIi Koiko-feHb (Me, kBapTuam) 8 (7;11)

HEMTPODUITbHO-IMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHbIe
AGHHbIE, CMCTEeMATHYeckmii 0630p M MeTaaHanus)

NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY

(own data, systematic review and meta-analysis)
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NAUMEHTBI U METOb

B uccneposaHune BownM BCe NaLMEHTbI, KOTOPbIM Tpe-
60BanoCh XMpypruyeckoe NeyeHue no noBomy Konopek-
TaNbHOrO paka Uau 6biNa BbINOJHEHA PEKOHCTPYKTUBHO-
BOCCTaHOBUTENbHAsA ONepauus Ha TOACTON KULWKe npu
VCN0BUN OTCYTCTBUA MEPCUCTUPYIOLMX 04aroB MH eK-
LMK, OCNOXHEHHbIX HOPM BOCMANUTENbHbIX 3aboneBa-
HUI KMIWLEYHUKA, ayTOMMMYHHbIX 3a60NeBaHuid, neiKo-
neHuu NM6O NeikounTo3a (ypoBeHb NENKOLUTOB HUXKe
4x10°/n v Beiwe 10x10°/n). WccnepoBaHue 6bi10 0f0-
GpeHo aTuyeckum komutetom OIBY «HMUL, kononpok-
Tonorun umenun A.H.Poixunx» MuHsppasa Poccun.

B nepuop c sHBaps 2018 no pekabpb 2019 roga B
uccnefoBaHue BKAOYeHO 192 nauueHTa, onepupoBaH-
Horo B Hawem LleHtpe. B 148(77,0%) u3 192 cnyvaes
Oblna BbINONHEHA PE3eKLMUA TONCTON KULWKKU NO NOBOAY
KOJIOpEeKTaNbHOIO paka, a 44(23,0%) nauueHTa nepeHec-
NI PEKOHCTPYKTUBHO-BOCCTAHOBUTE/IbHYIO OMepaLuio ¢
NUKBMAALMEA OfHOCTBONLHOW KOAOCTOMbI nocne one-
pauuii no Tuny laptmaHa (Tabn.1l). MeguaHa Bo3spacTta
nauyueHtos coctasuna 62(53;75) roga. Cratuctuyecku
3HAYMMbIX Pa3NUYMA B TeHJEPHOM pacnpepeneHnu
BbIABNIEHO He 6blN0. BONbWKHCTBO NaLMeHTOB MUMeNo
I cTeneHb aHeCTe3MONOrMYECKOrOo PUCKA, a CPeaHui
MHLEKC MacChbl Tena COOTBETCTBOBAN HOPMaNbHbIM 3Ha-
YeHusm (Tabn.1l). Takxke He ObLIO CyLECTBEHHbIX pa3-
ANYnii B TUNE onepaunoHHoro goctyna (Tabn.1).
Moacyér HeiTpocunos u AMM@OLUTOB B BEHO3HOM
KpPOBM Ha MepBblid, TPETUWA U LWeCTOW mochneonepauu-
OHHblIt AeHb (MO[]) npon3BoAMAM npu nomowM anna-
pata CELL-DYN Ruby (Abbott; CLUA). HeittpocunbHo-
AumM@ounNTapHOe OTHOLEHMe PacCYUTBIBANOCh NyTeM
peneHus abCoNIOTHOrO KONMYeCcTBa HEMTpPOhUNOB Ha
abCconioTHOE KOMMYECTBO NUMGOLUTOB B BEHO3HOW
KpoBH.

_ AbcosmomHoe Konudecmso Helimpoguos

H/10 =
Ab6conomHoe Konu4decmso aumMgpoyumos

MOHUTOPUHT MH(EKLMOHHBIX OCNOXHEHUI Y NAaLUEHTOB
NPOBOAMICA HA BCEM MNPOTAXEHUM CTALMOHAPHOTO M
ambynaTopHoro 3tanos feyeHus go 30-ro nocneonepa-
LMOHHOrO AHs. NHheKLUMOHHbIE 0CNOXHEHUA B 06NacTH
xupyprudeckoro BMewarenscrea (M0XB) pernctpuposa-
JNCb cornacHo kputepusam LleHTpa no KoHTponio 3a6o-
nesanuit n npodunaktukm CLUA. TMocneonepaynoHHas
oTpaNneHHas MHbEeKUMs [MarHoCTMpoBanacb € y4eToMm
AaHHbIX NabopaTOPHbIX U UHCTPYMEHTAIbHbIX METOL0B
nccnepfoBaHmii [17].

Hamu Obln  npou3BefeH MOUCK NUTepaTypbl U
MeTaaHann3, 0CHOBaHHbIN Ha TpeboBaHuAx PRISMA (the
preferred reporting items for systematic reviews and
meta-analyses check list) [18], B 3anekTpoHHOI1 6a3e

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

Medline cpepu aHMOA3BIYHBIX UCTOYHWUKOB NUTEPATYPSI
W PYCCKOA3bIYHBIX NYGAMKALUIA B HAYYHOI 3NIEKTPOHHOIA
6ubnuoteke E-library 6e3 orpaHuyeHunit no gare ny6au-
Kauuu (okoHYaHue noucka 04.06.2020 r.) nNo KNoYeBbIM
cnosam: «neutrophil/lymphocyte ratio», «neutrophil-
to-lymphocyte ratio», «neutrophil lymphocyte ratio»,
«neutrophil ratio», «lymphocyte ratio», «colorectal,
«colony», «rectumy, «HelTpohuIbHO-TUMbOLUTAP-
HOE OTHOWEHUE», «HEUTPODUIbHO-TUMBOLUTAPHBIN
WHAEKC». B cuctematuyecknit 0630p BKIIOYEHbI BCe
WCCNeL0BaHUsA, MOCBALLEHHbIE OLEHKe MpPOrHoCTUYe-
cKkoi ueHHoctn HJIO kak npegukTopa MHMEKLMOHHbIX
OCJIOXKHEHWIA B KONOPEKTANBHON XUPYPIUK.

Mpu nomowu nouckosoii cuctembl PubMed B 6ase
Medline, nouckoBON cuCTEMbI HayYHON 3NEKTPOHHOIA
oubnuoteku E-library Ha caiite http://www.elibrary.
ru/ no 3anpocam, COAEPKaBLIMM BbileyKa3aHHble Kito-
YeBble C10B3, HaiaeHo 463 nybankauuu. NMpu cKpUHKUH-
re 0T06paHo 87 paboT, COOTBETCTBYIOLLUX TEME UCCNEe0-
BaHWsA. 3aTeM OblIM UCKIIOYEHbl 0630pbl TUTEPATYPLI —
7 cTateil, nybnukauuu, noceseHHble olyeHke HN0 Kak
npeAnKTOopa obuiei 1 6e3peLnanBHOI BbIXKUBAEMOCTH —
71 cTatbs, paboThl, NocBsleHHble oueHke HI0 kak 6uo-
MapKepa BCeX MOC/NeonepalnoHHbIX OCI0XHEHW 6e3
pasgeneHns Ha WHGbEKLUOHHblE W HeUHGDEKLMUOHHbIE
— 6 crareit. Mo pe3ynbTatam cucTematuyeckoro ob63opa
nuTepaTypbl ObiI0 0TOOpPaHO 3 WMCCNefoBaHUsA, OLEHU-
atowux HJI0 kak npegukTop MHMEKLMOHHBIX OCNOX-
HeHUIA. [lonoNHUTENbHO GbIIKM BKMOYEHBI COBCTBEHHbIE
AaHHble (192 nauuenTa). MeTaaHanusy 6binu noasep-
THYTbl pe3ysnbTatbl nevyenus 1152 nauuentoB (Puc.l)
[19-21].

4 N

Ny6avkaumm (N=463):

-Medline (n=309)

-Elibrary (n=154) / \
\_ Y, UcKntodeHbi:
- 0630pbl iMTEpaTypsbl (N=7)
- UCCNeL0BaHUA, NOCBALLEHHbIE
oueHke H/10 Kak npesuKkTopa
obuieit n bespeunansHoit
BbIXXMBaemocTut (n=71)
- UCCNe0BaHUA, NOCBALLEHHbIE
oueHke H/10 kak buomapkepa

Bcex nocneonepalmoHHbIX

4 2\
CKPUHUHT Ny6avKaLmii

(n=87)

OCNOMKHEHWI (n=6)

MonHoTekcToBbIE
ny6avkaumy, soweaimne
B UcCnegoBaHue (n=3)

PucyHok 1. [Juazpamma noucka aumepamypel
Figure 1. Literature search diagram
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Tabnuua 2. Budbl UHPEKYUOHHbIX OCIOXHeHUL
Table 2. Types of infectious complications

Bup ocnoxHeHus n (%)
OpraHo-npoctpaHcTBeHHble MOXB 13(44,9%)
NoBepxHocTHble VIOXB 9(31%)
MNocneonepaunoHHas oTaaNeHHas MHbeKLMA 5(17,2%)
KombuHMpoBaHHblE MHBEKLMOHHbIE OCOKHEHUS 2(6,9%)
Wroro 29(100%)
HJ10 3 peHb HJ10 6 peHb
100 — 100 —
o] B 0 B
U 80 — C 80 —
o » ] »
3 - 3 -
E B [ =
S - S -
@ 40 — @ 40 —
v v "
2 - 2 -
N AUC=0,644 N AUC=0,75
B p=0,019 - p<0,001
O_IIIIIIIIIIIIIIIIIIIII 0 IIIIIIIIIIIIIIIIIIII
0 20 40 60 80 100 0 20 40 60 80 100

100-cneundnyHOCTL

100-cneyn$NYHOCTb

PucyHok 2. ROC kpusas dnsa H/10 8 kavecmse npedukmopa UHeKYUOHHbIX 0C0XHeHUl Ha 3 u 6 110/]
Figure 2. ROC curve for the NLR as a predictor of infectious complications on the 3rd POD and on the 6th POD

Cratuctuyeckasa o6paboTKa pesynbLTaToB

[laHHble 0 60NbHLIX ObIIM BHECEHBI B 3NEKTPOHHYIO
Tabnuuy Excel. Cratuctuyeckas obpabotka u rpaduye-
CKO€ NpeAcTaBeHe MaTepuana BbIMOJHANUCH C MOMO-
weto nporpamm SPSS Statictics 22.0, MedCalc version
19, Review Manager 5.4 1 3nekTpoHHoit cpefbl RStudio
ana Windows. CpaBHEHWA cpefHUX BEAWYMH Mpon3Be-
A€Hbl C NPUMEHEHWEM HemapHOro t-TecTa ¢ NONPaBKoil
CTblofeHTa ans Manbix Bbi6opok. Tect MaHHa-YUTHU Bbin
MCNob30BaH NpU HenmapaMeTpUYecKoM pacnpefeneHnu
B COBOKyNHOCTU. OnpeneneHue TOYEK OTCEYKM 3Haye-
Huii HJ10 Ha 3 M 6 nocneonepauyoHHbI AeHb B Kade-
CTBE NMpeuKTopa UHAEKLMOHHBIX OCNOXHEHU NpoBO-
gunu npu nomowm ROC-aHanu3a (Receiver Operating
Characteristic, ROC). 3HayeHue Haunyywen YyBCTBM-
TENbHOCTU U cneundUyHOCTY ObiIM onpeaeneHsbl, 0CHO-
BblBasCb Ha WHAekce t0geHa. [ns oueHKM npepncka-
3atenbHOli UeHHocTM HJI0 OoTHOCMTENbHO MOPOroBOro
VPOBHS BbIYUCASAIMN YYBCTBUTENBHOCTb, CNELUGUYHOCTD,
NONOXUTENbHYIO U OTPULATENbHYIO NPOrHOCTUYECKYIO
3HAYMMOCTb. Pe3ynbTaThl CYNTANUCh CTATUCTUYECKM 3HA-
YMMbIMK NPpU 3HaYeHun p<0,05.

HEMTPODUITbHO-IMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHbIe
AGHHbIE, CMCTEeMATHYeckmii 0630p M MeTaaHanus)

PE3YJIbTATHI

CobcTBEHHOE UCCNIef0BaHNE

NHdeKUMOHHbIE OCNOXKHEHUA ObiNM BbIABNEHH Y
29(15,1%) u3 192 nauyMeHTOB, BKJIOYEHHbIX B MpO-
Tokon wuccneposanus (Ta6n.2). Moyt nNoNoOBUHY
HabnopaeHUi (44,9%;13/29) B CTPYKTYpPE OCNOXKHEHMI
cocTtaBuna opraHo-npoctpaHcTBeHHas WOXB, 6o0nb-
Was 4yacTb KOTOPOW MpeAcTaBieHa HecOCTOATENbHO-
CTbi0 MexKuweyHoro aHactomosa (92,3%; 12/13).
lleym (6,9%) u3 29 nauueHToB 6bina ycTaHoBne-
Ha KOMOUHMPOBAHHAA MHGbEKLMA B BUAE COYeTaHUs
nosepxHocTHoit WOXB n nocneonepauynMoHHOR 0oTAa-
NeHHOW WHdekunn. MepmaHa pa3BuTua MHbeKUM-
OHHbIX OCNOXHEHWA cocTaBuna 7 (4;8) gHeit nocne
onepauuu.

Mpu cpaBHeHun mepnaH yposHeit HJIO y 60nbHBIX C
MH(EKLMOHHBIMU OCNOXKHEHUAMU W 6e3 HUX ObiNo
MONYYEHO CTAaTUCTUYECKU 3HAYUMOE yBEenNYeHue
ypoBHs 6uomapkepa ana 3 (p=0,013) u 6 (p<0,001)
NOA. Ha 3 pgeHb meguaHa 3HadeHuit HJIO y Gonb-
HbIX C MHGMEKLMOHHBIMU OCIOXHEHUAMU COCTaBUNA

NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY

(own data, systematic review and meta-analysis)
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Tabnuua 3. XapakmepucmuKa BKIIOYEHHbIX 8 MEMAGHANU3 UCCe008aHUL
Table 3. Characteristics of the included in the meta-analysis studies

Konuuectso | [lHu onpepenenuns MepBuyHasa Touka
ABTOpbBI fop Tun uccneposanus
cny4aes HJ10 nccnepoBaHuA
Mik et al. (2018) 2018 lMpocnekTnsHoe 724 4 OpraHo-NpoCTpaHCTBEHHaAs
obcepBaynoHHoe N0XB
Walker et al. (2018) 2018 Cnyvaii 136 15 OpraHo-npocTpaHCcTBEHHas
KOHTPOAb MOXB
WWenbiruH u coast. (2017) 2017 MpocnekTuBHOE 100 3 OpraHo-npocTpaHCTBeHHas
obcepBaynoHHoe NOXB
WensiruH 1 coast. (2020) 2020 MpocnexusHoe 192 316 Vindeumonnie
06cepBaLMoHHOe OCNIOXKHEHNA
Tabnuua 3. Xapakmepucmuka, 8KII0YeHHbIX 8 MemaaHanu3s uccaedosaruli (npodomxerue 1).
Table 3. Characteristics of the included in the meta-analysis studies (continuation 1)
. . Konuyecreo Yacrora
Onepauui Ha Onepauui Ha
ABTOpbI . . Npyrue MH(EKLUUOHHBIX MH(EKLUUOHHBIX
060/04HOII KUILIKE | NPAMON KULIKe . .
OCJIOKHEHWIA 0CNoXKHeHUN (%)
Mik et al. (2018) 419 305 0 33 4,6
Walker et al. (2018) 39 84 13 1 81
LWenbirvH u coasr. (2017) 0 100 0 20 20
LenbirvH u coast. (2020) 107 85 0 29 15,1
Tabnuua 3. Xapakmepucmuka, BKIIOYEHHbIX 8 MeMaaHanu3 uccnedosanuli (npodosxeHue 2)
Table 3. Characteristics of the included in the meta-analysis studies (continuation 2)
Touka orceuku HNO | YyBcTBUTENbHOCTL | CneuuduyHoOCTD
AsTOpBI AUCHJIO pensb 3 neHb 3 HII0 (%) aewb 3 HII0 (%) aewb 3 p HNO penb 3
Mik et al. (2018) HO HO HO HO HO
Walker et al. (2018) 0,699 5,05 100 39,2 0,013
LenbirvH u coast. (2017) 0,65 37 95 83 0,26
LenbirnH u coasT. (2020) 0,644 513 69 60,7 0,019
Tabnuua 3. Xapakmepucmuka, BKIIOYEHHbIX 8 MemaaHanu3 uccnedosanuli (npodosxeHue 3)
Table 3. Characteristics of the included in the meta-analysis studies (continuation 3)
Touka otceuku HJO | YysctButenbHoctb | CneuuduyHoctb
ABTOpbBI AUC HN0 peHb 4 neHb 4 HI0 (%) AeHb 4 HI0 (%) AeHb 4 p HNO pexb 4
Mik et al. (2018) 0,68 6,50 69 96,5 HO
Walker et al. (2018) 0,78 6,15 100 61,8 0,009
LenbirvH u coast. (2017) HO HO HO HO HO
LenbirnH u coast. (2020) HO HO HO HO HO

7(4,20;9,44), a Ha 6 MO - 5 (4;6,7). Onsa naumeHToB
6e3 UHGMEKLUNOHHBIX OCNOXHEHUA MeAuaHa 6uomap-
Kepa coctaBuna 4,8 (3,37;6,95) ana 3 NOA4 un 295
(2,28;4,25) pna 6 NMOQ.

ROC-aHanu3 ypoBHs nsmeHeHuit HJ10 Ha 3 NOJ noka-
3an nnowapb nog kpusoit (AUC; area under curve)
pasHyto 0,64, 4TO COOTBETCTBYET YAOBJETBOPUTENb-
HOW Mogenu aHanusda paHHbix (Puc. 2). B cootset-
cTBUM ¢ noctpoeHHoi ROC-KpMBOM TOUYKA OTCEYKM ANS
HJI0 6bina paBHa 5,13. Ha 3 cyTku nocne onepauuu
yyBcTBUTENbHOCTL HJIO npu yposHe 5,13 coctaBuna
69% (95%[1:49,2-84,7%), cneunduynocts — 60,7%
(95%[1:52,8-68,3%), oTpuuatenbHas MPOTHOCTUYE-
CKas 3Ha4yumMocCTb — 91,7% (95%[1:86,3-95%), a nono-
XUTenbHaa nporHocTuyeckas 3Hadyumocts — 23,8%

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

(95%[:18,6-29,9%). B cooTBeTCTBUM C NOAYYEH-
HbIMW AaHHbIMKU 3Ha4YeHue HJI0 Ha 3 MO meHee 5,13
MOJET roBOpUTb O KpaitHe HUu3KoM pucke MNO - 8,3%,
B TO )€ Bpems npu 3HadeHuu HIO Gonee 5,13, puck
pa3BuTUA nocnepHux coctasnset 69% (p=0,019).

Ha 6 nocneonepauuoHHbiit aeHb AUC 6bina paBHa 0,75,
4TO CBWAETENbCTBYET O XOpOLWeM KayecTBe MOAenu
aHanusa paHHbix (Puc.2). YysctButensHocte HJO
Ha 6 MO npu ypoBHe oTceukn 6Guomapkepa — 3,94
coctaBuna 75,9% (95% [LOW: 44,4-975%), cneunduy-
HocTb — 70,6% (95% [M:84,5-98,2%), oTpuuarens-
Has NporHocTMyeckas 3HayumocTb — 94,3% (95%
OW: 89,5-969%), a nonoxutenbHas MNPOrHOCTMYe-
cKas 3Hayumoctb — 31,4% (95% [OW: 25,1-38,6%).
Mo pesynbratam, Ha 6 MO 3Hayenne HJI0 meHee

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



SROC KpuBas
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WenbirnH 0.A. n coaBT. (2017) 66 80 : —i— 0.825[0.724; 0.901]
Wenbirvu 10.A. v coaBT. (2020) 96 163 —i— 0.607 [0.509; 0.665]
Random effects model 368 —_— 0.603 [0.359; 0.804]

Heterogeneity: I = 95%, 1 = 0.7265, p < 0.01

Random effects model 368 —_— 0.603 [0.359; 0.804]
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CneymduuHoctb C

PucyHok 3. 06vedurenHas ROC-kpusas (SROC) (A), dpesosudHsie epaguku yyscmsumensHocmu (B) u cneyuguyrocmu (C) ons
HJ10 8 kKayecmse npeduKkmopa UHGeKUUOHHbIX 0ci0XHeHul Ha 3 104

Figure 3. Summarized ROC curve (SROC) (A), forest-plot of sensitivity (B) and specificity (C) for NLR as a predictor of infectious
complications on the 3d POD

HEV’TPO@MH[)HO-HMM@OHV’TAPHOE OTHOLLEHME, NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHbIe (own data, systematic review and meta-analysis)

AGHHbIE, CMCTEeMATHYeckmii 0630p M MeTaaHanus)
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YyBCTBUTENBHOCTD
WUccnepoBaHne Events Total Proportion 95% Cl
g=1 i
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Random effects model 816 T E—— 0.875[0.501; 0.980]
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CneunduyHocTb

PucyHok 4. 06veduHenHas ROC-kpusas (SROC) (A), OpesosudHsie epaguku yyscmsumensHocmu (B) u cneyuguynocmu (C) ons
HJ10 8 kayecmse npedukmopa uHpeK UOHHbIX ocnoxHeHul Ha 4 10/

Figure 4. Summarized ROC curve (SROC) (A), forest-plot of sensitivity (B) and specificity (C) for NLR as a predictor of infectious
complications on the 4th POD
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Experimental Control

UccnepgoBaHue Events Total Events Total
g=1
Walker A. et al. (2018) 11 92 1 45
LenbirvH K0.A. n coaBT. (2017) 19 33 1 67
WenbiruH t0.A. 1 coaBT. (2020) 20 87 9 105
Random effects model 212 217
Heterogeneity: > = 76%, 1> = 2.2323, p = 0.01
Random effects model 212 217
Heterogeneity: I> = 76%, T2 = 2.2323, p = 0.01
Residual heterogeneity: I = 76%, p = 0.01

Experimental Control

UccnepgoBaHue Events Total Events Total
g=1

Mik M. et al. (2018) 23 47 10 677
Walker A. et al. (2018) 11 57 1 80
Random effects model 104 757
Heterogeneity: > = 12%, 1> = 0.0869, p = 0.29

Random effects model 104 757

Odds Ratio OR 95%-Cl

= 5.975 [0.747;47.818]

—.— 89.571[11.057;725.587]

. 3 3.184[1.366; 7.422]

—— 10.239[1.453;72.135]

| : I‘ | 10.239[1.453; 72.135]
0.01 0.1 1 10 100

Diagnostic Odds Ratio A

Odds Ratio OR 95%-Cl

—m— 63921 [27.410; 149.067]
— = 18891 [2362;151.085]
~a—51.070 (20.231; 128.919]

Heterogeneity: > = 12%, 12 = 0.0869, p = 0.29 '
Residual heterogeneity: I = 12%, p = 0.29

0.01 0.1 1 10

| | ’| 51.070[20.231; 128.919]

100
Diagnostic Odds Ratio B

PucyHok 5. []pesosudHsiii epagpux omHoweHuUs WaHcos pa3sumus UHPeKyUoHHbIX 0Cnox)HeHul npu nossiweHuu H/10 Ha 3 (A)

u4(B)nog
Figure 5. Forest-plot of odds ratio after NLR risingon 3d (A) and

3,94 roBOpPUT O BbLICOKOW A0N€ BEpPOATHOCTU OTCYT-
CTBMA WHMEKUNOHHbIX OCNOXHEHUA (94,3%), B TO
Bpema Kak npu yposHe HJ10 Bbiwe 3,94 puck pa3sutus
nocnegHux coctasnser 75,9% (p<0,001).

MeTaaHanus nuTepaTypHbIX U COOCTBEHHbIX AAHHBIX
[laHHble nccnefoBaHuUi, BOWeAWNX B MeTaaHanus, npeg-
cTaBneHsl B Tabnuue 3.

Mpn aHanu3e nokasateneit HJI0 kak mapkepa MH(ek-
LIMOHHBIX OCNOXHEHUN Ha 3 feHb nocne onepauun AaH-
Hble M0 YyBCTBUTENLHOCTH, cneunduyHocTu n AUC 6binu
npencraBneHsl uccnegosanuamu LWensirnna H0.A. u
coasrt. (2017), Walker A. u coaBt. (2018) 1 HawnMmn AaH-
HbIMU — BCero 428 cnyyaes. [pn meTaaHanu3e AaHHbIX
HaMu ObINO BLISBAEHO, YTO YYBCTBUTENBLHOCTb METOAA
coctasnser 86% (95% [W:63-95%), cneunduyHocTs —
60% (95% [11:35-80%), a o6beguHerHas AUC coctaBuna
- 0,671 (p=0,014) (Puc.3). LLaHchl pa3BUTUA MHPEKLMOH-
HbIX OCNOXHeHMit npu noka3sartene HJ10 Bbiwe noporoso-
ro 3HaueHus (uHTepsan 3,70-5,13) yBenuuusatoTcs Gonee,
yem B 10 pa3 (OWW=10,2, 95% [IN:1,4-72) (Pwnc.5).

Mpu aHanu3e [aHHbIX, COOTBETCTBOBABWMUX 4 CyT-

HEMTPODUITbHO-IMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHbIe
AGHHbIE, CMCTEeMATHYeckmii 0630p M MeTaaHanus)

4th (B) POD

Kam nocne onepauuu, AaHHble MO YyBCTBUTENLHOCTH,
cneunduyroctv u AUC Gbinm npeacTaeieHsl B 2 uccne-
posaHuax — Mik M. u coasT. (2018) n Walker A. n coasr.
(2018) — 860 cnyyaes. Mpu MeTaaHann3e AaHHbIX GbINO
BbISIBNIEHO, YTO YYBCTBUTENbHOCTH METOAA COCTaBnsAeT
75% (95% [WN:61 85%), cneuuduyHoctb — 87%
(95% [1N:50-98%), obbepuHeHHas AUC coctaBuna —
0,71(p=0,02) (Puc.4). WaHcbl pa3BuTnA UHDEKLUOHHBIX
0CI0XHeHuit npu nokasatene HJ10 Bbilwe TOYKM OTCEUYKM
(uuTepBan 6,15-6,50) yBenuuuatotcs Gonee, yem B 50
pa3 (OW=51; 95% [1:20-128) (Puc.5).

OBCYXAOEHUE

BonbwuHcTBo nccneposanuit HI10 HanpaBneHo Ha oUeH-
Ky KoppensLuu ypoBHs 6GUoMapKepa U OHKONOTMMYeCKo-
ro NporHo3a 3aboneBaHuit y 60bHbIX KONOPEKTaNbHbIM
pakom [13,14,22,23]. Mo faHHbIM NOCNefHero MeTaaHa-
nu3a Li H. u coast. (2019), BknioumnsLlero B cebs 5897
CNy4aeB, BbICOKOE npeponepaLunoHHoe 3HaveHue HJIO0
(TOYKa OTCEUKM YpOBHsA GUOMapKepa — 5) UMeeT npsmyto

NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY
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KOpPpensLMOHHY0 CBA3b C Xxypwei obuweit (OP=1,66;
95%[1: 1,36-2,02, p<0,001) u 6e3peLnauBHON BbIXXUBA-
emoctbto (OP=1,54; 95%[1: 1,18-2,02, p=0,002).
Boicokoe npeponepaunoHHoe 3Hadenue HJI0 Takxke
MMeeT MPAMYI0 KOPPENALMOHHYIO CBA3b C PUCKOM pas-
BUTUA OCNOXHEHWA NOCNe XUPYPruyeckoro neyeHus.
B nccneposanuu Palin R. u coasTt. (2017) npopemoH-
CTPMPOBaHa CTaTUCTUYeCKM 3HaymMmas csasb (p=0,031)
MeX[y BbICOKMM 3HayeHWeM Guomapkepa (Touka oTcey-
ku ypoBHA HJI0 — 5) 1 yBenuyeHneM pucka eTanbHoro
ncxopa B TeyeHue 30 fHel y 6ONbHBIX, ONEPUPOBAHHBIX
Nno NOBOJAY KONOPEKTaNbHOro paka B 3KCTPEHHOM MOpAf-
Ke [24].

Beicokuit yposeHb HJT0 nocne onepauum Takxe accouu-
MPOBaH C yBENMYEHNEM YACTOTbl Pa3BUTUA OCIOXKHEHUN
[15,16]. B uccnepgosanun Benlice C. u coast. (2019),
6bIN10 BKNOYEHO 1328 nauMeHTOB, MOABEPrHYTHIX One-
paTMBHOMY BMeLIATeNbCTBY Ha TONCTONW Kuwke. Ha 2
cyTku nocne onepauuu HJ10 okazanock 3HaYMMbIM npe-
AVKTOPOM BCEX OCNOXHEHU 6e3 auddepeHLMpoBKM Ha
NHGbEKLNOHHbIE U HEUH(EKLMOHHbIE NPU YPOBHE GMO-
Mapkepa 6onblwe uan pasHom 9,2 (OlW=1,43; 95% OU:
1,03-1,98; p=0,02)[16].

B apy BHefpeHMs nporpamMmbl YCKOPEHHOTO BbI3[0POB-
NEHUs B XWPYPruio, KOraa neyeHue B nocneonepaLlnoH-
HOM NMepuOoAe HanpaeieHo Ha 6e3onacHoe cokpalleHue
BpeMeHU NpeGblBaHWA NaLMeHTa B CTaLlMOHAPe, @ nocne-
OnepaLMoHHbIA KOWMKO-AeHb COCTaBNAeT, B CpefHeM, 5
LHeit [7], cywecTByeT noTpe6HOCTL B PYTUHHOM UCMONb-
30BaHNMN HEJOPOTUX, LOCTYMHbIX 1 BbICOKOMH(OPMATUB-
HbIX 6MOMapKepoB 6e30MacHOW BLIMUCKW MauuMeHTa W3
cTauuoHapa. 0gHUM U3 HUX, 0bNagas BbICOKOW OTpULLaA-
TeNbHOMN 3HaYuMMocTbio (91,7% — Ha TpeTuit n 94,3% — Ha
wecrtoit MO[), moxet cnyxuts HJIO0.

Hamu npoBefieH cuctematnyeckuit 0630p nutepartypsl,
no pesy/ibTaTaM KOTOPOro 6blN0 HaigeHo 3 uccnepo-
BaHMA, HanpaBfieHHbIX HA U3yYyeHWe npefcKasateNbHON
ueHHoctn HI10 B oTHOWeHUM MHBEKLNOHHBIX 0CNOXKHEe-
HUi B KOonopekTanbHoi xupypruu. Mocne obbeaUHEHUS
OaHHbIX HaWgeHHbIX MyBAuKaumii 1 cobcTBEHHOM pabo-
Tbl MO pe3ynbTatam MmeTaaHanu3a Ha 3 MO[, npu Touke
oTceykn buomapkepa B uHTepBane 3,7-5,13 obbeguHeH-
Hasa AUC coctaBuna 0,671, yyBCTBUTENBHOCTL — 86,3%,
cneunduyHoctb - 60,3% (p=0,014), a yBenuyeHue
lWaHca pa3BuUTUA MHPEKLLMOHHOTO OCTIOXKHEHUSA — Bonee,
yem B 10 pa3 (OW=10,2; 95% [WN: 1,4-72). Ha 4 peHb
nocne onepauuu npu HJI0 B nHTepeane 6,15-6,50 aHa-
NOrMYHble nokasatenun Gbinu pasHbl 0,711, 75,4% u 87,5%,
cooTBeTCTBEHHO (p=0,002), a WwaHc pa3BuTMa NHDEKLM-
OHHOTO OC/IOXXHEHUS NPU 3HAYEHUN GUOMApKepa Bbille
noporosoro Bo3pactan 6onee, yem B 50 pa3 (OW=51;
95% [IN: 20-128). Mony4eHHble pe3ynbTaTbl MOTYT CBU-
[eTenbCTBOBaTb O TOM, YTO C yBeNUYEHUeM nocieonepa-
LMOHHOTO HA NPOUCXOANUT yBENMYEHUEe TOYHOCTM TecTa
M ero cneumduyHOCTH, HO BMECTE C 3TUM CHUXAETCA ero
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YyBCTBUTENIbHOCTb, OAIHAKO BBUAY Masoro KOJMYecTBa
paboT, BOWEAWMX B MeTaaHanu3, aKTyanbHO NpPOAoS-
)KEHUWe NPOCNEKTUBHbIX UCCAeLOBAHUIA C LENbI0 OLEHKM
nocneonepauynoHHoro HJ10 kak npegukTopa nHdeKuu-
OHHbIX OCJTOXXHEHWU B KONOPEKTaNbHON XUPYPrun.
[pyrvmu pacnpocTpaHeHHbIMM 6GUOMapKepamMu B auar-
HOCTUKE WMH(MEKLMOHHbIX OCIOXHEHUA ABNAIOTCSA
C-peaktuBHblit 6enok (CPB) u npokanbuutoHuH (MKT).
B metaananuse Cousin F. u coasT. (2016), BKAOUMBLIEM B
cebs 11 nccnenosaHmuii n 2692 nauyuenTa, bbina oLeHeHa
npegckasarensHas ueHHocTb CPB u MKT kak mapke-
poB opraHo-npocTpaHcTBeHHo MOXB B KonopeKTanbHO
xupypru [25]. Ha 3 MO pns CPB o6veauHeHHas AUC
coctaBuna 0,8, YyBCTBUTENBHOCTb — 75%, cneunduyHoOCTb
- 72%, a pna MKT-0,78, 69% u 71%, COOTBETCTBEHHO.
CpaBHMBaA 3TW JaHHble C MOJMyYEHHbIMU HAMU pe3yib-
TaTaMi, MOXHO OTMETUTb Go/ee BbICOKYI TOYHOCTb W
cneun-puyHocts Tecta CPb u KT, HO MeHblwyO 4yB-
crButensHocTb. Ha 4 TO[l aBTOpel nonyumam cxoxue
3HayeHua niowanu nog kpuson — 0,79 ona CPb 1 0,72 pns
MKT, yBenunueHune 4yBCTBUTENBHOCTY TecTa — 78% ana CPb
u MKT, Ho cHuKeHue cneunduyHocTn go 71% pna CPB u
52% pnsa MNKT, uTo He KoppenupyeT C NONYYEHHbIMU HaMK
pe3ynbtatamu. AHanu3upys 3HadeHus AUC MoxHO CKa-
3atb, yto CPB 1 MKT umetoT Gonee BbICOKYIO npefckasa-
TeNbHYI0 LeHHOCTb, yeM HJ10 kak npepukTopa MHGbeEKLM-
OHHBbIX OCJIOXHEHWIH B KONopekTanbHon xupyprum (Ha 3
noA AUC gna CPb - 0,8, ans MKT- 0,72, a pns HNO - 0,671,
Ha 4 N0 - 0,79, 0,72 n 0,711, cooTBeTcTBEHHO). OfHaKO,
VUMTHIBASA WUPOKYIO JOCTYMHOCTb KIMHUYECKOTO aHanu3a
KpoBu 1 ero aewesusHy, HJ10 MmoxeT cTaTb HOBOI onuuen
B CTPYKType KNMHWYECKOro aHanu3a KpoBW, NO3BONAIO-
wen 3¢hPeKTMBHO NPOrHO3UPOBATb PUCK MHPEKLMOHHbIX
OCJIOXKHEHWI B KONOPEKTANIbHOW XUPYPruu.

3AKIMKOYEHUE

HelitpodunbHo-numdoumtapHoe OTHOWeEHMe ABNAETCA
[OCTOBEPHbIM NPELUKTOPOM B MPOrHO3WPOBAHUN pPUCKa
pa3BUTUA UHDEKLMOHHbBIX OCNOXHEHWUI B KONOPEKTab-
HOW xupypruu. bonbwas npeackasatenbHas LEHHOCTb
CPB u MKT, BbICOKas AOCTYNHOCTb M [elleBU3Ha BbINON-
HEHUA KNMHMYecKoro aHanusa kposu, penatot HJO
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NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY

(own data, systematic review and metaanalysis)

Yuri A.Shelygin, Marina A.Sukhina, Elnur N.Nabiev, Alexey A.Ponomarenko,
Marat A.Nagudov, Alexey |.Moskalev, Oleg |.Sushkov, Sergey I.Achkasov

Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya
str., 2, Moscow, 123423, Russia)

BACKGROUND: biological markers of inflammation belong to the main tool for predicting the risk of infectious complications at the preclinical
stage. One of such biomarkers is the neutrophil-to-lymphocyte ratio (NLR), but an insufficient number of studies does not allow us to estimate
its value as a predictor of infectious complications in colorectal surgery.

AIM: to determine the predictive value of NLR as a predictor of infectious complications after colorectal surgery.

PATIENTS AND METHODS: from January 2018 to December 2019 192 patients after colorectal surgery were included in the study. The rate of
infectious complications, NLR levels differences in patients with and without infectious complications were determined, the area under the
curve (AUC), sensitivity, specificity, negative and positive prognostic value of NLR on the 3rd (POD) and the 6th (POD) postoperative days
were assessed. A literature search and meta-analysis of the data in accordance with the preferred reporting items for systematic reviews and
meta-analyses checklist (PRISMA) were conducted. The information was taken from the Medline electronic database and the E-library, scientific
electronic library, among the English and Russian literature without publication date restrictions by the keywords: “neutrophil/lymphocytera-
tio”, “neutrophil-to-lymphocyte ratio”, “neutrophil lymphocyte ratio”, “neutrophil ratio”, “lymphocyte ratio”, “colorectal”, “colon”, “rectum”.
The systematic review included all the studies related to assessing the prognostic value of NLR as a predictor of infectious complications in
colorectal surgery.

RESULTS: infectious complications were detected in 29 (15.1%) of 192 patients. On the 3rd and the 6th POD, the patients with infectious
complications had higher median NLR values than the patients without complications (p=0.0017 for the 3rd POD; p=0.018 for the 6th POD).
On the 3rd POD, the area under the curve at the NLR cut-off point 5.13 was 0.644, sensitivity — 69.7%, specificity — 60.7% (p=0.019). On the
6th POD, similar indicators at an NLR cut-off point of 3.94 were 0.75, 75.9% and 70.6%, respectively (p<0,001). Four studies, which included
1,152 observations, were added in the meta-analysis. On the 3th POD, the summarized AUC was 0.671, sensitivity — 86.3%, specificity — 60.3%
(p=0.014). The risk of infection with a biomarker above the threshold increased by more than 10 times (OR=10.2; 95% (I: 1.4-72). On the 4th
POD, the above indicators were 0.711, 75.4%, 87.5%, respectively (p=0.002). Odds ratio was 51 (95% CI: 20-128).

CONCLUSION: the neutrophil-to-lymphocyte ratio is a reliable indicator for predicting the risk of developing infectious complications in colorec-
tal surgery. In addition, the low values of this biomarker are an important criterion for the safe discharge of patients from hospital. The preva-
lence and availability of this test makes it easily feasible in clinical practice.

[Key words: colorectal surgery, postoperative infectious complications, surgical site infection, inflammation biomarker,
neutrophil-to-lymphocyte ratio]
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colorectal cancer, the anastomotic leakage, as one

INTRODUCTION

Postoperative infectious morbidity (hereinafter
referred to as infectious complications) is a crucial
problem in colorectal surgery [1]. Their incidence
can reach 20% [2], and in 3% of cases they can
cause a mortality [3]. In patients operated on for

HEMTPODUITbHO-TMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHble
AGHHbIE, CHMCTEMATHYeckmii 0630p M MeTaaHanws)

of the manifestations of an infectious complication,
can lead to the local disease recurrence [4] and
negatively affects the overall and disease-free
survival [3,5]. It is worth noting that the development
of an infectious complication increases the cost
and duration of treatment [6,7]. Early detection
and timely active treatment approaches can reduce
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the consequences of infectious complications [8].
The use of inflammation biomarkers is one of the
routine tools for monitoring the postoperative period.
Surgical procedures are closely associated with the
development of a systemic inflammatory response,
characterized by metabolic and immunological
changes [9]. During this period there is an increase
in circulating levels of neutrophils and reduction of
lymphocytes, leading to immunosuppression, as one
of the key aspects of the development of infectious
complications [10]. In this regard, the assessment of
the level of neutrophil-lymphocyte ratio (NLR) can
serve as a simple and effective tool for identifying
patients with a high risk of infectious complications.
Most studies in colorectal surgery on this biomarker
are devoted to estimate the role of NLR as a predictor
of malignant neoplasms recurrence [11,12] and a
marker of overall and disease-free survival in patients
suffering from colorectal cancer [13,14]. There are a
number of studies that characterize NLR as a marker of
all postoperative complications in colorectal surgery,
but their small number does not allow us to fully
assess its clinical significance [15,16]. To answer this
question, we conducted a prospective observational
study to assess the predictive value of NLR as a
biomarker of infectious complications in colorectal

Table 1. Characteristics of patients and surgery types

surgery. Given thelack of a systematic review of the
literature and meta-analysis of data on the above
problem, we searched for all available similar studies,
after which we did a cumulative meta-analysis of the
literature and our own data.

AIM

To assess the prognostic value of NLR as a predictor of
infectious complications after colorectal surgery.

PATIENTS AND METHODS

The study included all the patients who required
surgery for colorectal cancer or underwent reversal
of Hartmann’s procedure in the absence of persistent
foci of infection, complicated forms of inflammatory
bowel diseases, autoimmune diseases, leukopenia or
leukocytosis (white blood cell levels below 4x10%/1
and above 10x10°/l). The study was approved by
the ethics committee of the A.N.Ryzhikh National
Medical Research Center of Coloproctology. In the
period from January 2018 to December 2019, the study
included 192 patients. In 148 (77.0%) bowel resection
was performed for colorectal cancer, and 44 (23.0%)
patients underwent reversal of Hartmann's procedure

Indicator Result
Gender, n (%)

Males 90(46.9%)
Females 102(53.1%)

Age, years (Me, quartiles)

62 (53;75)

Body mass index, kg/m? (Me, quartiles)

277 (24.6;31.2)

Grade of anesthetic risk, n (%)

Sigmoid resection

Anterior resection of the rectum

Low anterior resection of the rectum
Interspincteric resection of the rectum
Abdomino-perineal excision of the rectum
Reversal of Hartmann'’s procedure

I 85(44.3%)
II 51(26.6%)
111 46(23.9%)
v 10(5.2%)
Surgery type, n (%)

Right hemicolectomy 20(10.4%)
Left hemicolectomy 16(8.3%)

27(14.1%)
26(13.6%)
44(22.9%)
12(6.2%)
3(1.6%)
44(22.9%)

Operation time, minutes (Me, quartiles)

200 (160;240)

Surgical approach, n (%)

Open 108(56.3%)
Laparoscopic 84(43.7%)
Intraoperative bloodloss, ml (Me, quartiles) 60 (40;105)
Postoperative stay (days)(Me, quartiles) 8 (7;11)
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(Table 1). The median age of the patients was 62
(53;75) years. There were no statistically significant
differences in the gender distribution. Most patients
had grade I anesthetic risk, and the average body mass
index corresponded to normal values (Tablel). There
were also no significant differences in the type of
surgical access (Table 1).

Neutrophils and lymphocytes in venous blood were
counted on the first, third and sixth postoperative
days (POD) using the CELL-DYN Ruby device (Abbott,
USA).

The neutrophil-lymphocyte ratio was calculated by
dividing the absolute number of neutrophils by the
absolute number oflymphocytes in the venous blood.

_ Absolute number of neutrophils

NLR =
Absolute number of lymphocytes

Monitoring of infectious complications in the
patients was carried out throughout the inpatient
and outpatient stages of treatment until the 30th
postoperative day. Surgical site infections (SSI) were
registered according to the criteria of the US Center for
disease control and prevention. Postoperative distant
infection was diagnosed basing on the laboratory and
instrumental tests [17].

The literature search and meta-analysis were done
basing on the requirements of PRISMA [18] in the
Medline electronic database among the English-
language literature sources and the Russian-language
publicationsin the scientific electroniclibrary E-library
without restrictions on the publication date (search
end on 04.06.2020) by the keywords: “neutrophil/
lymphocyte ratio”, “neutrophil-to-lymphocyte ratio”,
“neutrophil lymphocyte ratio”, “neutrophil ratio”,
“lymphocyte ratio”, “colorectal”, “colon”, “rectum”,
“neutrophil-lymphocyte ratio”, “neutrophil-lymphocyte
index”. The systematic review includes all the studies
that assess the prognostic value of NLR as a predictor
of infectious complications in colorectal surgery.
Using the PubMed search system in the Medline
database, the search system of E-library
(http://www.elibrary.ru/) for queries containing the
above keywords, 463 publications were found. During
the screening, 87 papers that correspond to the study
topic were selected. Then the literature reviews were
excluded as follows: 7 reviews, 71 articles on the NLR
assessment as a predictor of overall and disease-free
survival and 6 articles on the NLR as a biomarker
of all postoperative morbidity without division into
infectious and non-infectious complications.

Based on the results of the systematic review of the
literature, 3 studies that assess NLR as a predictor of
infectious complications were selected. In addition,

"oou

HEMTPODUITbHO-TMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHble
AGHHbIE, CHMCTEMATHYeckmii 0630p M MeTaaHanws)

our own data (192 patients) were also included. The
results of treatment of 1,152 patients were subjected to
the meta-analysis (Fig.1) [19-21].

Statistical Processing of Results

The patients’ data was entered in an Excel spreadsheet.
The statistical processing and graphical presentation
of the material were performed using SPSS Statictics
22.0, MedCalc version 19, Review Manager 5.4, and
the RStudio electronic environment for Windows.
The comparisons of the average values were made
using an unpaired t-test with the Student's correction
for small samples. The Mann-Whitney test was used
for nonparametric distribution in the aggregate.
Determination of the cut-off points of NLR values on
the 3d and the 6th postoperative days as a predictor
of infectious complications was performed using ROC-
analysis (Receiver Operating Characteristic).

The best sensitivity and specificity values were
determined based on the Euden index. To assess the
predictive value of NLR relative to the threshold
level, sensitivity, specificity, positive and negative
predictive significance were calculated. The results
were considered statistically significant at p < 0.05.

RESULTS

Our Own Study

Infectious complications were detected in 29 (15.1%)
of 192 patients included in the study protocol (Table2).
Almost half of the cases (44.9%; 13/29) in the structure
of complications were organ-space SSI, most of which
was represented by the anastomotic leakage (92.3%;
12/13). Two (6.9%) of 29 patients were diagnosed with
a combined infection in the form of a combination of

Publications (N=463):

-Medline (n=309)
Elibrary (n=154) / \

Excluded:
Publications screening
(n=87)

- Literature reviews (n=7)

- Studies on assessment of

NLR as a predictor of overall and
disease-free survival (n=71)

- Studies on assessment of

NLR as a biomarker of all
postoperative complications (n=6)

N J

Full-text publications
included in the study
(n=3)

Figure 1. Literature search diagram
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Table 2. Types of infectious complications

Complication type n (%)
Organ-space SSI 13(44.9%)
Superficial SSI 9(31%)
Postoperative distant infection 5(17.2%)
Combined infectious complication 2(6.9%)
Total 29(100%)
NLR on 3rd day NLR on 6rd day
100 — 100 —
80 |- 80 |-
> _ 2 _
s oF s °F
(%) - wv =
5 sl 5 sl
G 40— A 40 -
20 20
n AUC=0,644 N AUC=0,75
- p=0,019 - p<0,001
0_|IIIIIIIIIIIIIIIIIIII 0 IIIIIIIIIIIIIIIIIIII
0 20 40 60 80 100 0 20 40 60 80 100

100-specificity

100-specificity

Figure 2. ROC curve for the NLR as a predictor of infectious complications on the 3d POD and on the 6th POD

superficial SSI and postoperative distant infection. The
mean infectious complications was 7 (4;8) days after
surgery.

When comparing the median levels of NLR in patients
with and withoutinfectious complications, a significant
increase in thelevel of the biomarker was obtained for
the 3d (p=0.013) and the 6th (p<0.001) POD. On the
3d POD, the median value of NLR in patients with
infectious complications was 7(4.20;9.44), and on
the 6th POD- 5 (4;6.7). For the patients without
infectious complications, the biomarker median was
4.8 (3.37;6.95) for the 3d POD and 2.95 (2.28;4.25) for
the 6th POD.

ROC-analysis of thelevel of changes in NLR on the 3d
POD showed the area under the curve (AUC) equal to
0.64, which corresponds to a satisfactory data analysis
model (Fig.2). In accordance with the constructed
ROC curve, the cut-off point for NLR was equal to 5.13.
On the 3d day after the surgery the sensitivity of NLR
at the level of 5.13 was 69% (95% (I:49.2-84.7%),
specificity - 60.7% (95% CI:52.8 — 68.3%), negative
prognostic significance-91.7% (95% C(I:86.3 - 95%),
and positive prognostic significance - 23.8% (95%

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

(I:18.6 — 29.9%). According to the data obtained,
the value of NLRon the 3d POD less than 5.13 may
indicate an extremely low risk of PIC - 8.3%, while if the
value of NLR is more than 5.13, the risk of developing
the latter is 69% (p=0.019).

On the 6th postoperative day AUC was 0.75, which
proves the good quality of the data analysis model
(Fig.2). The NLR sensitivity on the 6th POD at the
cut-off level of biomarker — 3.94 was 75.9% (95% CI:
44.4 — 97.5%), the specificity of 70.6% (95% (I:84.5 -
98.2%), the negative predictive value was 94.3% (95%
(CI: 89.5 - 96.9%) and the positive predictive value -
31.4% (95% CI: 25.1-38.6%).

According to the results, on the 6th POD, the value
of NLR less than 3.94 indicates a high probability of
absence of infectious complications (94.3%), while at
thelevel of NLR above 3.94, the risk of developing the
latter is 75.9% (p<0.001).

Meta-analysis of Literature and Own Data

The data from the studies included in the meta-analysis
is presented in table 3.

When analyzing NLR indicators as a marker of infectious

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



Table 3. Characteristics of the included in the meta-analysis studies

Number of Days of NLR . .

Authors Year Study type cases assessment Primary point of the study

. Prospective
Mik et al. (2018) 2018 observational 724 4 Organ-space SSI
Walker et al. (2018) 2018 Case-control 136 1-5 Organ-space SSI

study
. Prospective
Shelygin et al. (2017) 2017 observational 100 3 Organ-space SSI
Shelygin et al. (2020) 2020 Prospec!:we 192 3and 6 Infectious complications
observational

Table 3. Characteristics of the included in the meta-analysis studies (continuation 1)

Number of Infectious
Authors Colon surgeries Rectal surgeries Others infectious complications rate
complications (%)
Mik et al. (2018) 419 305 0 33 4,6
Walker et al. (2018) 39 84 13 n 81
Shelygin et al. (2017) 0 100 20 20
Shelygin et al. (2020) 107 85 29 151

Table 3. Characteristics of the included in the meta-analysis studies (continuation 2)

Authors AUC NLR 3+ day C“t'°f3f","c‘|’;;‘t NLR se'(‘;:;‘;’:fﬁa"ym s"f;:;‘;:}‘éa"y"" p NLR 3¢ day
Mik et al. (2018) No data HO HO HO HO
Walker et al. (2018) 0699 5,05 100 392 0013
Shelygin et al. (2017) 0,65 37 95 83 0,26
Shelygin et al. (2020) 0644 5,13 69 607 0019

Table 3. Characteristics of the included in the meta-analysis studies (continuation 3)

Authors AUC NLR 4% day C“t'°2fhp:;;t NLR Se?;:;‘;’:f‘c’l:;"“ Sp‘z;:;‘:;tga';LR p NLR 4 day
Mik et al. (2018) 0,68 6,50 69 96,5 No data
Walker et al. (2018) 0,78 6,15 100 61,8 0,009
Shelygin et al. (2017) No data No data No data No data No data
Shelygin et al. (2020) No data No data No data No data No data

complications on the 3d day after surgery, the data on
sensitivity, specificity and AUC was presented in the
studies by Shelygin Yu.A. et al. (2017), Walker A. et
al. (2018) and our data - in total of 428 cases. In the
meta-analysis, it was found that the sensitivity of the
method was 86% (95% CI: 63-95%), the specificity was
60% (95% CI:35-80%), and the combined AUC was 0.671
(p=0.014) (Fig.3). The chances of developing infectious
complications when the NLR indicator is higher than
the threshold value (interval 3.70-5.13) increase by
more than 10 times (OR=10.2; 95% (I:1.4-72) (Fig.5).
When analyzing the data corresponding to the 4th day
after surgery, the data on sensitivity, specificity, and
AUC was presented in 2 studies by Mik M. et al. (2018)
and Walker A. et al. (2018) - in total of 860 cases.

The meta-analysis data revealed that the sensitivity
of the method was 75% (95%CI: 61-85%), specificity

HEATPODUITbHO-JIMMDOLMTAPHOE OTHOLLEHME,
KAK BMOMAPKEP MH®EKLIMOHHbIX OCJTOXHEHUN
B KOJTOPEKTAJIbHOM XUPYPIMM (cobcTeeHHble
AQHHbIE, CHCTEMATHYeCKHi 0630p M MeTaaHanus)

was 87% (95%CI:50-98%), and the combined AUC
was 0.71(p=0.02) (Fig.4). The chances of developing
infectious complications when the NLR indicator is
higher than the cut-off point (interval 6.15-6.50)
increase by more than 50 times (OR=51;95% CI:20-128)

(Fig.5).

DISCUSSION

Most NLR studies are aimed at assessing the correlation
of the biomarker level and cancer prognosis in patients
with colorectal cancer [13,14,22,23]. According to the
latest meta-analysis by Li H. et al. (2019), which included
5,897 cases, a high preoperative NLR value (biomarker
cut-off point - 5) has a direct correlation with the
worst overall (OR=1.66; 95% CI: 1.36-2.02, p<0.001)

NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFECTIOUS
COMPLICATIONS BIOMARKER IN COLORECTAL SURGERY

(own data, systematic review and metaanalysis)
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Figure 3. Summarized ROC curve (SROC) (A), forest-plot of sensitivity (B) and specificity (C) for NLR as a predictor of infectious
complications on the 3d POD
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Figure 4. Summarized ROC curve (SROC) (A), forest-plot of sensitivity (B) and specificity (C) for NLR as a predictor of infectious
complications on the 4th POD
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Figure 5. Forest-plot of odds ratio after NLR risingon 3d (A) and

and disease-free survival (OR=1.54; 95% CI: 1.18-2.02,
p=0.002).

A high preoperative value of NLR also has a direct
correlation with the risk of complications after
surgeries. The study by Palin R. et al. (2017)
demonstrated a statistically significant correlation
(p=0.031) between a high biomarker value (the cut-
off point of the NLR - 5 level) and an increased risk
of death within 30 days in patients operated on for
colorectal cancer in an emergency [24].

A high level of NLR after surgery is also associated with
an increase in the incidence of complications [15,16].
In the study by Benlice C. et al. (2019), 1,328 patients
who underwent colorectal surgery were included. On
the 2nd day after the surgery, NLR was a significant
predictor of all complications without differentiation
into infectious and non-infectious with a biomarker
level greater than or equal to 9.2 (OR=1.43; 95% CI:
1.03-1.98; p=0.02) [16].

In the time of introduction of the accelerated recovery
program in surgery, when treatment in the postoperative
period is aimed at safely reducing the patient's stay in
hospital, and the postoperative hospital stay is on average
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5 days [7], there is a need for routine use of inexpensive,
accessible and highly informative biomarkers for safe
discharge of the patient.

NLR, having a high negative significance (91.7% on the
third and 94.3% on the sixth POD), can be one of them.
We made a systematic review of the literature, based
on the results of which 3 studies aimed at estimation
the predictive value of NLR in relation to infectious
complications in colorectal surgery were found.

After combining the data from the found publications
and our own study based on the results of the 3d POD
of the meta-analysis at the biomarker cut-off point
in the range of 3.7-5.13, the combined AUC was 0.671,
sensitivity - 86.3%, specificity - 60.3% (p=0.014), and
the increase in the chance of developing an infectious
complication was more than 10 times (OR=10.2; 95%
CI: 1.4-72).

On the 4th day after the surgery with NLR in the range
of 6.15-6.50, the similar indicators were equal to 0.711,
75.4% and 87.5%, respectively (p=0.002), and the
chance of developing an infectious complication with
a biomarker value above the threshold increased more
than 50 times (OR=51; 95% CI: 20-128). The results can

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



indicate that with an increase of postoperative days
there is an increase in test accuracy and specificity,
but its sensitivity is reduced. However, due to the small
number of the works included in the meta-analysis,
there is the need for continuation of a prospective
study to assess postoperative NLR as a predictor of
infectious complications in colorectal surgery.

The other common biomarkers in the diagnosis of
infectious complications are C-reactive protein (CRP)
and procalcitonin (PCT).

The meta-analysis by Cousin F. et al. (2016), which
included 11 studies and 2,692 patients, assessed the
predictive value of CRP and PCT as markers of organ-
space SSI in colorectal surgery [25]. On the 3d POD
for CRP, the combined AUC for CRP was 0.8, sensitivity
75%, specificity 72%, and for PCT 0.78, 69% and 71%,
respectively. Comparing these data with the results
obtained in the study, we can note a higher accuracy
and specificity of the CRP and PCT test, but lower
sensitivity. On the 4th POD the authors obtained
similar values of the area under the curve (AUC) — 0.79
for CRP and 0.72 for PCT, an increase in the sensitivity
of the test — 78% for CRP and PCT, but a decrease in
specificity to 71% for CRP and 52% for PCT, which
does not correlate with our results. Analyzing the AUC
values, we can say that CRP and PCT have a higher
predictive value than NLR as a predictor of infectious
complications in colorectal surgery (on the 3d POD AUC
for CRP - 0.8, for PCT— 0.72, and for NLR - 0.671, on the
4th POD - 0.79, 0.72 and 0.711, respectively). However,
given the wide availability of clinical blood test and its
low cost, NLR can become a new option in the structure
of clinical blood test, allowing to effectively predict
the risk of infectious complications in colorectal
surgery.
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(ckopocTb KNyBoUKOBOM dunbTPaumm < 30 MAMUH/73 M2); akTMBHaA da3a BOCMaNUTENbHbIX 3a601eBaHMI KMWEYHMKE (Takvx Kak 60Me3Hb KpoHa, A3BEHHbIN KOMUT); 6epeMeHHOCTb 1 Nepuom rpyaHoro
BCKapMMBaHKS. CNoco6 NPUMEeHeHUs K A03bl: MPWeM AByX GNakoHOB MpenapaTa B Pa3BeAeHHOM BUAE 1 AOMOMHUTENbHOO 06beMa BOAb! (B PeXMe APOGHOTO MM €AMHOBPEMEHHOTO MPUMEHEHMS)
Mepen NpuemMom npenapata HEOOXOANMO O3HaKOMUTLCA C MOMHOM MHCTPRYKLMEN MO MEANUMHCKOMY NprMeHeHio. Mo6oYHble AeNCTBUNA: ANMCKOMMOPT, B3AyTUE IMBOTa, O0Mb B XMBOTE, TOLIHOTA, PBOTa
1 Apyrve. YCnosus xpaHeHns: npu Temnepatype He soile 30 °C, B HeAoCTynHOM A8 AeTer Mecte. CpoK FOAHOCTU: 3 rofa. YCNoBUsa OTMnycKa: oTryckatoT 6e3 pelienTa. MonHaa nHbopMaums coaepxuTtcs
B MHCTPYKLIMU MO MEAULIMHCKOMY NMPUMEHEHUIO NeKapCcTBEHHOro Npenapara 33uknen®. MpoussoauTens: Eodyp VnceH Vnaactpu. 28100 @paHumsa, dpe, Pio 21 BupToH. OpraHM3aums, NpuHUMaioLwwas
npeTeH3um ot notpebutenen: OO0 «nceH», 109147, Mockea, yn. TaraHckas, 17-23; Ten. (495) 258-54-00, dakc (495) 258-54-01. OO0 «/nceH», www.ipsen.ru

MHdopMaLms 0 NekapcTBEHHOM CPeACTBe NPEeAOoCTaBNAeTC MeAULIMHCKIMM PabOTHIKaM B COOTBETCTBIM C NM. 4 .11 M. 2 CT. 74 @3 «O6 ocHOBax OXpaHbl 300POBbLA rpaxaaH B Poccuiickon enepaliyiny
ANa MHGOPMUPOBAHMSA MaLMEHTOB 06 aHaNOrMYHbIX NeKapPCTBEHHbIX CPEACTBAX, MMEIOLLMXCA B OBPalLeHMM NO AaHHOM HO30/10MMM. MMeloTea NPOoTUBOMOKasaHus. MNepen 1Ucnonb3osaHeM creayeT
O3HaKOMUTBLCA C HCTPYKUMEN UK 0BpaTUTLEA 3a KOHCysTaumelt K creumanucty. OO0 «MnceHs: 109147, r. Mocksa, yn. TaraHckasd, A, 17-23, stax 2, koM. 10-27, 30-39 4/1-14, Ten.. +7 (495) 258-54-00; darc:
+7 (495) 258-54-01. wwwipsen.ru. Cny»k6a MeanUMHCKOM NMOAASPXKKW MO npenapataM KoMAaHuu «MnceH» (B pamMmkax MHCTRYKLUMK Mo npuMeHeHuio): Ten. 8 (800) 700-40-25 (6ecnnaTHbiin HoMep TenedoHa
no Bcen Poccuinckon Mepepaunn); anekTpoHHas nodta: Medical.Information.Russia CIS@ipsen.com. KoHTakTbl 4719 MHGOPMaLMM O HEXKENATENbHbIX ABNEHUAXPEAKLINN, MPETEH3UAX Ha Ka4ECTBO MPOAYKTOB
KOMMaHuu: +7 (916) 999-30-28 (KpyrNoCyTOHHO); SNEKTPOHHas noyta: pharmacovigilance.russia@ipsen.com.
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COBPEMEHHbIN OMbIT MPUMEHEHMS TPUCYSIbDATA
MPU NOOTOTOBKE K KOJTOHOCKOMMM C NO3NUMU
KNMMHUYECKOWM BE3OMNMACHOCTMU

3aebsnoe [.B., Kawwun C.B.

[BY3 Apocnasckoit obnactn «KnuHuveckas oHkonornyeckas 6onbHULA»
(np-1 OkTa6p3, A.67, r.dpocnaens, 150054, Poccus)

KavecmsetHoe oyuwjeHue KuWeyHUKa A8a5emcs 0cHosol I¢pexkmusHo2o uccnedosaHus moacmol Kuwku. HeadexksamHas nodzomoska mos-
cmoll KuwKu Moxem Gbimb NPUYUHOU NPONYCKA KOJIOPEKMA/bHbLIX NOMUNOB Npu nposedeHuu ucciedosanus u docmuzams 12%. Lens danHol
ny6nuKayuu 3akmyaemcs 8 npedcmasieHuU COBPeMeHHbIX IUMepamypHbix OAHHbIX, OCHOBAHHbIX HA NPUHYUNAx AoKazamesnbHoOU MedUYUHbI,
paccmMampusarouwux 8onpocsl 6e3onacHoCmu Ucnoib308aHUS MPUCYbhama npu nod20mosKe K KOMoHOCKonuu. YcmarosneHo, ymo npenapam
0/19 OYUWeHUs KuleyHuKa, npedcmasasiowul cobol ManoobbemHoe 00HOUMPOBOE 2UNEPOCMOmuYecKoe cpedCmBo HA OCHOBE KOMOUHAYUU
Cy/bGamHbix conell HaMpUs, KaNUs U MAzHUS, uMeem BbICOKYIO 3(hdekmusHOCMb N0020MOBKU KUWEYHUKA K KoAoHOCKonuu. [Joas nayueHmos
¢ ycnewHol nod20mosKol KuweyHuKa npu nomowu mpucynsgama cocmasnsem 97%. lpu 3mom npenapam umeem npuemaemsii npoguns 6e3-
onacHocmu, 8 mom yucsie, 8 OMHOWeHUU NAYUeHMOo8 U3 2pynn pucka. Pesynsmamsi npedcmasieHHo20 0630pa caudemenscmayom o mom, 4mo
HOBbIL Man006beMHbIl 00HOUMPOBLIT MPUCYIbdam A8Aemcs pdekmusHsIM cpedcmsom dns obecnedeHus 00H020 U3 BaXHeUWux noKasame-
J1ell KayecmseHHOU KOMOHOCKONUU — OYULeHUS KUWEYHUKA U uMeem BbICOKUL npogunb 6e3onacHocmu.

[Knwouessie cnosa: KonoHocKonus, n0020MoOBKA K KOJIOHOCKonuuU, mpucyasgam]

KOH®JINKT MHTEPECOB: cmamesa Hanucaxa npu noddepxke komnanuu UIMCEH( Poccusa).
Mamepuan ny6nukyemca 8 coomsemcmsuu ¢ peKnamMHoU noaumuKod xypHana.

[na yumuposarus: 3asbsnos [1.B., Kawun C.B. CoBpemeHHbIit ONbIT NpUMeHeHUs TpUcynbdata npu NoAroTOBKe K KONOHOCKONUM C NO3ULUN KNNHU-
Yeckoil 6esonacHocTu. Kononpokmosnoeus. 2021; 7.20, N°1, c. 93-99. https://doi.org/10.33878/2073-7556-2020-19-4-93-99

CURRENT PRACTICE OF TRISULFATE APPLYING
FOR BOWEL CLEANSING IN ACCORDING
TO CLINICAL SAFETY POSITIONS

Dmitry V. Zavyalov, Sergey V. Kashin

State Budgetary Healthcare Institution of the Yaroslavl Region "Clinical Oncology
Hospital" (prospekt Oktyabrya, 67, Yaroslavl, 150054, Russia)

High-quality bowel cleansing is the basis for effective colon examination. Inadequate preparation of the colon can be the reason for non-
detection of colorectal polyps during the examination and reach 12%. The objective of this publication is to present current literature data
based on the principles of evidence-based medicine that address the safety of using trisulfate in preparation for colonoscopy. It was found that
the drug for intestinal cleansing, which is a low-volume one-liter hyperosmotic based on a combination of sodium, potassium and magnesium
sulfate salts, has a high efficiency of preparing the intestine for colonoscopy. The percentage of patients with successful bowel preparation
using trisulfate is 97%. At the same time, the drug has an acceptable safety profile, including for patients from risk groups. The results of this
review indicate that the new low-volume one-liter trisulfate is an effective remedy for providing one of the most important indicators of high-
quality colonoscopy - bowel cleansing and has a high safety profile.

[Key words: colonoscopy, bowel cleansing, trisulfate]
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KauecTBeHHOe ouMlleHMe KWWEeYHWUKA ABNAETCA OCHO-
BOM 3((EKTUBHOrO MCCNefoBaHUA TONACTON KULIKK.
HeapekBaTHas NofroToBKa TONCTOM KULWKM MOXET GbITh
MPUYMHOW NPONYyCKa KONOPeKTanbHbIX MOAWNOB Npu
noBefeHUU wuccnefoBanus u pocturats 12% [1]. B
TO Xe BpeMs NOAroTOBKA K KOAOHOCKOMUW [AOMKHA
ObiTb Ge30nacHoit Ans nauueHTa [2-4]. Ons NoAroToBKM
KMWeYHWKA K IHAOCKOMUYECKUM WUCCNeA0BaHUAM Hau-
Gonee BbICOKMI Npoduab 6e30MacHOCTM B HacTosLiee
BpeMA MMeIT npenapartbl Ha OCHOBE MNOAUITUNEHIN-
kons (M3l) c anekTponUTaMu, KOTOpbIE NCMONb3YIOTCH B
P® ¢ 1997 roga (PopTpaHc®). BmecTe ¢ Tem oTmMeyaetcs
061emMnpoBas TeHaeHUUs K Gonee aKTUBHOMY NpUMeHe-
HUIO Manoo6beMHBIX Npenaparos. pu 3ToM nosBieHue
HOBbIX MpenapatoB TPpebyeT HAKOMIEHUS KIUHUYECKOro
0nbITa Kak C NO3ULMN UX MPUMEHUMOCTMN B KNIMHUYECKOM
NpaKTUKe, Tak U UX Npoduas 6e30nacHoCTH, B TOM Yucie
y MauueHToB, MMeLLUX (DAKTOPbl PUCKA BO3MOXHbIX
HexenarenbHblx sBneHuin. OQHUM U3 HOBbIX Manoobb-
€MHbIX MpenapaToB [ MOAFOTOBKM K KOMOHOCKOMWK
ABNsieTCA Tpucynbdat, KOTOpblii npefcTaBaser coboil
OAHONNTPOBOE FMNEepoCMOTUYECKOEe CPeACTBO Ha OCHO-
Be KOMOMHAUMM cynbGhaTHbIX COMeil HATpus, Kanus W
marHmsa. B Hawein ctpaHe Tpucynbdar AoOCTyneH Kak
Ge3peLenTypHbIii Npenapar Noj TOProBbIM Ha3BaHUEM
«I3UKITEH».

LUenbio paHHoro o630pa sBAseTcs npeficTaBieHUe
COBpPEMEHHbIX NIMTepaTypHbIX AaHHbIX, OCHOBAHHbIX Ha
NPUHLMNAX [OKa3aTenbHOM MeAMLMHbI, paccMaTpuBalo-
WMx BONpoChl 6e30MacHOCTM UCMONb30BAHUA TPUCYNb-
¢hata npu NOLTOTOBKE K KONOHOCKOMUM.

PacTBopbl TpucynbaTtoB aKTMBHO Hayanu NpPUMEHATb
N5 nofarotoBku K konoHockonuu B CLUA ¢ 2009 ropa
[5], a B ctpaHax EC — ¢ 2013 roga. C camoro Haua-
na B KAMHWYECKOW NpaKTUKe Tpucynbdar npopemoH-
CTpUpOBan BbICOKY 3hdeKTUBHOCTL., OfHO U3 NepBbIX
PaHAOMU3MPOBAHHbLIX UCCNE[OBaHUA 6bINO NPOBEAEHO
Rex D.K. B 2010 roay. B 370 uccneposaHue 6bi1un BKItO-
YeHbl 136 nauueHTOB, NONOBMHA M3 KOTOPbIX (N=68)
ucnosab3oBana nonHooGbEMHbIN M3, a gpyras nonoBuHa
(n=68) — Tpucynbtat [6]. Mo NonyYeHHbIM AAHHbIM,
LONA VCMewHoN MNOArOTOBKM («XOpowas» W «OTauY-
Has») B 0beux rpynnax Obina AOCTaTOYHO BbLICOKON M
CTaTUCTUYeCKM He oTnuyanach (984% — B OCHOBHOIA
rpynne u 89,6% — B KOHTPONbHOW). B To e Bpems 6bi10
OTMEYEeHO, YTO [LONA KOTIUYHOI» NMOATOTOBKU B OCHOB-
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HOI1 rpynne (nNpu ucnonb3oBaHUU Tpucynbdata) Gbina
3HauynTenbHO Bhlle u coctasuna 71,0% npotus 34,3% — B
KoHTposibHOM (p<0,01).

B nocnepytowmx nccnesoBaHuax 3Tu pesysbtatel Gbuu
nopTBepXAeHbl. Tak, B pabote Harrison N. (2016) 6bino
YCTaHOBJ/IEHO, YTO TPUCyNb(aTt, B CPaBHEHUW C Apyru-
MU npenapatamum ANs NOAFOTOBKM K KOJOHOCKOMMUY,
MMeeT MaKCUMManbHyto 3 deKTuBHOCTL [7]. «Xopowasy
W «OTNMYHAs» NOATOTOBKA KUWEYHMKA Oblna Ha ypoB-
He 98,4%. Mpu 3TOM 6bII0 YCTAHOBNEHO, YTO MOKa3a-
Tenb BbIABNEHWUA KONOPEKTaNAbHbIX NMOMMMNOB NpeBbilan
50%. [loka3atenu KayecTBa MOJrOTOBKW KULWEYHUKA K
BbIIBNIEHUA KONOPEKTaNbHbIX MOAUMNOB MPWU UCMONb30-
BaHWW LpYrux CabUTENbHbIX MPEnapaToB OblN HUXKeE.
Takxe ObiNM NONYYEHbl [AHHbIE, YTO MCMONb30BaHMUE
Tpucynbdara npu NOAroToBKE K KONOHOCKONWUM NPUBO-
OUT K NOTEHLMANbHON (DUMHAHCOBOW 3KOHOMUM 3a CYET
NYYLIEro KayecTBa OYMLEHUA KUWEYHUKA, YMEeHbLIeHNA
KOJIMYeCTBa NOBTOPHbLIX UCCNEA0BAHUIN BCIEACTBUE Hea-
[EKBaTHOM MOATOTOBKM U Gonee ANUTENbHbIX PEKOMEH-
[yeMbIX UHTepBanoB HabnofeHus [8]. B aByx poccuii-
CKUX UCCnefoBaHUAX Takxke Oblna NPoAeMOHCTPUPOBaHa
BblcOKas 3thheKTUBHOCTb OYMILEHUs KuweyHuKka [9,10].
«Xopolee» U «OTIMYHOE» KAYECTBO OYMLLEHMS OblIO
oTMeyeHo B 97% cnyyaeB. CpefHU ypOBEHb OYULLEHUS
KuweyHMKa no BocToHCKOI Wkane coctasun 82 Ganna
13 9 BO3MOXHbIX.

Hapapy c faHHbIMW O BbICOKON 3(D(EKTUBHOCTU CyNb-
tatoB, 6bina nogTBEpXkAeHa 6€30MacHOCTb MX Mpu-
MeHeHUsA. B nepBbIx e nccnefoBaHUAX, NPOBEAEHHbIX
B CLUA Di Palma J.A. [5] B 2009 roay u Rex D.K. [6] B
2010 ropgy, KOTOpble NPeACTaBUAN CBOU AaHHble 0 Ge3-
0nacHOCTY TpUcynbdata Npu NOAroTOBKE K KONOHOCKO-
MUK, He ObINO BLIABIEHO HUKAKUX CEPbE3HbIX Hexena-
TeNbHbIX ABNEHUIA N KIMHUYECKN 3HAYUMbIX U3MEHEHWT
OMOXMMUYECKUX MW TEMATONOTMYECKUX MapaMeTposB.
He Obino BbISIBNEHO M3MEHEHWI B ypOBHE KpeaTUHUHA
KaK B Nepuoj NOArOTOBKW K KONOHOCKOMWW, TaK W B
TeyeHWe O[HOrO MecsAla nocine ee nposefeHus. He
Obl0 YCTAaHOBJEHO pa3nuumnii B npotune GesonacHo-
CTU M 3P GHEKTUBHOCTM NPU NPUMEHEHNMU TpUCynbdara
y NaLMEHTOB KaK NOXWI0ro, TaKk U MONOAOr0 BO3pacTa.
Ha ocHoBe nonyyeHHOW pAokasaTtenbHoi 6asbl 6bi10
CAeNaHo 3akyeHne o TOM, YTo Tpucynbdat Gesona-
CeH ANA NpUMEHeHUA y NaLuMeHToB, B TOM YUCie OTHO-
CAWMXCA K Tpynnam pucka (nauueHTbl ¢ NeYeHOYHo
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HeAO0CTaTOYHOCTbIO, IETKOW AN YyMEPEeHHON NOYeYHOW
HEL0CTAaTOYHOCTbIO).

B apyrom uccnepoBaHuu 6bina U3yyeHa (apMaKoKu-
HeTMKa Tpucynbdata ANsa OYMCTKM KUILEYHUKA Y WeCTu
NaLMUeHTOB C yMEpPeHHON NOYEeYHON He[0CTaTOYHOCTbIO,
V WeCTN - C yMEPEHHOM NeYeHOYHO He[,0CTaTOYHOCTbIO
Wy Wectn 370poBbix Aobposonbues [11]. Jo3y npe-
napata pacnpefensnn Mexpy npuemMamu ¢ MHTepBanoMm
12 yvacos, T.e. UCNONb30BaNOCh NPUMEHEHUE B CMINUT
pexxume. Mpu aHanM3e pesynbTatoB He ObiIO BhsBAE-
HO CTaTUCTUYECKM 3HAYMMBbIX PA3NUYUIA KOHLEHTpaLuu
cynbaToB B KPOBM NaLMEHTOB (MAaKCMMaNbHON KOHLEH-
Tpauum n AUC) (Puc.1).
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Bpems nocne nepsor go3bl (Yachbl)

PucyHok 1. Adanmuposaro u3 [11]. Cynecham nnazmel kposu
nocne npuema nepsoll 0o3sl u 8mopoli 003b! (Yepe3 12 yacos)
mpucynspama. Kpackeiii ysem - nayueHmsi c¢ ymepeHHOU
noyeyHoli HedocmamoyHocmblo. 3eseHbili ygem - ¢ neyeHoy-
Holi HedocmamoyHocmsio. CuHull ysem - 300posbie 006po-
sonbysl (Pelham RW, 2010) [11].

Figure 1. Serum sulfate levels (Mean + SE) after dose 1
(0 hours) and dose 2 (12 hours) of oral sulfate solution. Red
color - patients with moderate renal failure. Green color - with
liver failure. Blue color - healthy volunteers (Pelham RW, 2010)

[11].

Mpu 3TOM 3aperucTpupoBaHHble HEOMAroNnpUATHbIE
ABNEHUA ObIIU NETKON U YMEePEHHO CTENEHU TAKECTH
BbIPAXKEHHOCTU W OTPaHWUYMUBANNUCH TOJOBHOK 60MblO
W KeNnyAoYHO-KMWeYHbIMM cumnTomamu. Hu y opHo-
ro 60/bHOrO C MOYEYHOW HEeJOCTAaTOYHOCTbIO He 6bio
OTMEYEHO MOBbLIWEHNA YPOBHA KpeaTUHUHA WMAU Kiu-
HUYECKOro yxypleHus coctosHus. Ha ocHoBe paH-
HbIX O (hapMakoKMHeTUKe TpucynbdaTta, NONYYEHHBIX B
pesynbTate UCCnefoBaHuUs, 6bin CAenaH BbiBOg 06 KX
6€30NacHOCTU Y NALMEHTOB C YMEPEHHON NOYEYHON U
neYeHOYHON HeJOCTaTOYHOCTbIO.

lMpaKTMYecKku c camoro Hayana npuMeHeHus Tpucynbda-
Ta NOABUIUCL MUCCNEeLOBaHUA, MOCBALWEHHbIE UX CPaB-
HEHWIO C APYroil rpynnoil 0CMOTUYECKUX CABUTENbHBIX
cpeacTs, — docdaramu. Yke B 2009 rogy Patel V. c
COABT. CPAaBHUAU KMLIEYHbIE U MOYEYHble 3P deKTb Npu-
MeHeHus Tpucynbtata u docthatos y 300poBbIX 406pO-
BonbLeB [12]. bbi1o YCTAHOBAEHO, YTO B 3KBUMOJAPHbIX

COBPEMEHHbIV OIbIT MPUMEHEHMS TPUCYIIbDATA
NP NMOArOTOBKE K KOJIOHOCKOMWN C
no3numm KNMHNMYECKOM BE3SOTNACHOCTH

fo3ax Tpucynbdat npoayuuposan Ha 42% 6obKit
obbem cTyna, 4yem doctarel, a UMEHHO OT oObeMa
cTyna 3aBUCUT 3PGDEKTUBHOCTL OMOPOXKHEHUA KHULIEY-
HuKa. bnarogaps atomy hu3nonornyeckomy MexaHusmy
Tpucynbar Gbin 6onee 3hhEKTUBEH ANA OUULEHUS
KnweyHuKa, yem docdatbl. Mpu uccnefoBaHnm QyHk-
MM NoYeK BbiNo YCTAaHOB/EHO, YTO BbIBEfEHME Cylbda-
TOB He COMPOBOXAANOCh YBENMYEHUEM 0ObEMA KaNbLimus,
BbIJENIAEMOr0 C MOYOWA, U HE NPUBOAMO K €ro ocaxpe-
Huto B noykax. (Ta6n.1). Mpu atom hocdatel, HaNpoTHB,
VYBENNYNBANN CKIOHHOCTb K OCAXAEHUIO CONeN KanbLma
B MOYe.

B 10 e Bpems ucnonb3oBaHue Tpucynbara He COnpo-
BOX[aN0Cb NOBbIWEHNEM KOHLEHTPAaLMUWN MOYEBOMN KUC-
NOTbl U OKCanatoB, a YpOBEHb KpeaTMHWHA Npu npwu-
eMe nepBoW J03bl HE MEHANCSA, a NPU Npueme BTOPON —
MOBbILWANCA HE3HAYUTENBHO.

HopmanbHbI ypoBeHb Cynb(aToB CbIBOPOTKU KPOBU Y
B3POC/IbIX HATOWAK HAaXOAUNCA B AnanasoHe oT 240 go
420 mkmonb/mMn (0T 2,3 o 4,6 mr/an). Npuyem ypoBeHb
Cynb(aToB KPOBM MOT MOBbLIWATLCA NPU HEKOTOPbIX
thmsnonornyecknx npoueccax, Hanpumep, nocne epsl,
0COBEHHO C BLICOKUM cofepxaHuem Genka: fo 57% —
nocne efbl C BbICOKMM COAEpXaHWeM Genka MpoTuB
11% - nocne edbl C HA3KMM coaepxaHuem benka [12].
YpoBeHb cynbdatoB B CbIBOPOTKE KPOBW TaKxe W3Me-
HANCA C BO3PAcTOM WU [aXe B TeYeHWe AHA C LUpKaa-
HbIMW KonebaHusamu fo 25%. MNpu NOAroTOBKE K KOMO-
HOCKONWUM nocne npuema Tpucynbdara ux cofepxaHve
B CbIBOPOTKE BO3pacTano, OAHAKO nulb 20% npuHATOM
[03bl BbIBOAMNOCH C MouyoW [13,14]. Tem He MmeHee,
WCTUHHAA [0AA 3KCKPETUPOBAHHOM [03bl Obla 3Hauu-
TeNbHO MeHblle, NOCKO/MbKY 3Ta OLEHKA He y4uTbiBana
3KCKpeLmio 6asanbHoro cynbdarta. IKckpeuus cynbda-
TOB B MOYKax Takxe He CONPOBOXAAaNnacb 3KCKpeLwuen
KanblLua, a ero ypoBeHb B MOYe 0CTaBaNCA HEU3MEHHbIM.
Mo 3TMM npuyMHAM MCNOAb30BaHMe Tpucynbata B
KayecTBe pacTBOpa ANA OYUCTKM KUIWIEYHWUKA He NpuBO-
AMNO K 0CaXAEeHMI0 KanbLus B HedpoHe.

B 2016 roay 6bin ony6AMKOBAHbI laHHblE CPAaBHUTENb-
HOTO MUCCNeL0BaHUS, B KOTOPOE BOblNN BKIIOYEHbI CBEfE-
Hua o 835219 naumeHTax, NMpoWeAWnX CKPUHUHIOBYIO
KonoHockonuio B page knuHuk CLIA ¢ 2009 no 2011 rr.
[15]. Ans aHanu3a 6bi10 0TOGpaHo 299 417 nayMeHTOB.
N3 Hux 31885 nauneHTam NpoBOAMIMN OUMLLEHNE KMLLEY-
HUKa pacTBopom Tpucynbdara. Mpu aHanuse napamert-
poB 6e30nmacHOCTM O6bINO YCTAaHOBNEHO, 4YTO obLiee
KOJIMYECTBO HexenateNbHblX fBAEHWIA NpU MCNOMb30-
BaHUM Tpucynbharta ObINO JOCTOBEPHO HUKE, YeM Mpw
MCNoNb30BaHWUKM NpenapaTtos Apyrux rpynn (23% npo-
TnB 2,9%, cooTBeTCTBEHHO; p<0,001). Mpu 3TOM YacToTa
pa3BUTUA HEXenaTenbHblX SBAEHUNA CO CTOPOHBI NOYeK
npu MUCnoib3oBaHMM Tpucynbdata 6biia AOCTOBEPHO
HUXe, YeM NpW UCMONb30BAHWM APYrUX NpenapaToB Ans
nogrotoBku (0,21 npotus 0,32; p<0,0001).
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Tabnuua 1. Adanmuposaro u3 [12]. KoHuyeHmpayus coneli u kpeamuHuHa 8 moye. PEG — [13. P04 - ¢ocpamsi. S04 -

cynbgamHsbili pacmsop.

Table 1. The solute concentration and creatinine in the urine. PO4 - phosphates. S04 - sulfate solution [12].

WUcxopHblif ypoBeHb VYpoBeHb nocne nepeoi f03bl VYpoBeHb nocne BTOPOii f03bl
nar PO, SO, nar PO, S0, nar PO, S0,
Na (mEg/L) 65+14 94423 64+18 51+12 69+3 69+7 76+14 52+11 66+13
K (mEq/L) 43+13 38+9 38+6 1343 24x3 267 2645 29+5 346
Ca (mEg/L) 6,6+2 70+1,8 54+3,1 39+1 2,0+0,3 3,306 1042 2,1+0,8 7717
Okcanartbl (Mr/an) 1,6+05 1,2+0,2 1,6+0,7 1,0£0,2 2,2+0,7 1,0+0,2 1,4+0,3 4,025 1,3+0,2
KpeatunuH (mr/an) 110+31 81+21 96+43 73+13 84+6 75+14 123+24 103+20 107+19
MoueBas kucnota (mr/an) 36+7 316 27+15 20+2 2242 19+3 2412 19+2 17+6

B 2018 rogy Moulin B., et al ony6nukoBanu cpaBHUTENbHBII
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Pucynok 1. AdanmuposaHo u3 [16]. [ledeHo4HbId mpaHcnopm
cynbgpama.

Figure 1. Renal transport of sulphate. Adapted from [16].

0630p Mcnonb3oBaHus Tpucynbdata 1 Gochatos As NOATOTOB-
KM K KonoHockonuu [16]. Bbino ycTaHoBAEHO, YTO UCMONb30Ba-
Hue Tpucynbhara He CBA3aHO HU C KTMHUYECKUMU NPOSIBAEHNS-
MU MOBPEXAEHWUS NOYeK, HU C NabopaTOpHBIMUA MapKepamu
MOYEYHOI HEOCTATOYHOCTH, TaKUMU KaK MOBLILIEHME YPOBHS
KpeaTuHUHa B CbIBOPOTKe KpoBMU. M0 JaHHbIM aBTOPOB, B HACTO-
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fillee BpeMsi He ObINO 3aperucTpUpOBaHO HU OJHOTO Cryyas
OCTPOIA NOYEYHOW HEZOCTATOYHOCTMU Y NALMEHTOB, NONYYAIOLMX
TPUCYNbGAT ANA OYNUCTKU KULIEYHMKA B JOCTYMHbLIX UTEpaTyp-
HbIX UCTOYHMKAX. 3TO OOBACHANOCH TEM, YTO CyNbdaThl NIOX0
BCACbIBAIOTCA W3 KMIWEYHWKA YeNOBEeKa, a Npyu BBEAEHUM CyNb-
(atoB B KpoBb GbICTPO HAChIWAETCA cUCTeMA peabcopbLmu u
M30bITOK Cynb(haToB IKCKpeTUpYeTCs noukamu. OHM MeaneHHo
MPOHUKAIOT Yepe3 KNETOUHbIE MeMOPaHbI U ObICTPO BbIBOAATCS
yepe3 MOYKM, MOITOMY He OKa3biBAKT MOBpEXAALEro feii-
cteua (Puc.2).

Bo Bpems KIMHMYECKMX WMCCNELOBAHUNA MpUMEHEHUA
Tpucynbdata He GbINO 3aperncTpUpoBaHO KIMHUYECKH
3HAYMMOrO MOBbIWEHUA KPeaTUHWHA CbIBOPOTKM, B TOM
yucie y nayMeHToB C NOYEYHON HEAOCTATOYHOCTbIO. Tak
e B KNIMHWUYECKUX U NOCTMAPKETUHTOBbIX MCCNEA0BAHN-
AX He OblJI0 3aperncTpupoBaHO KAMHUYECKU 3HAYMMbIX
3/IEKTPOJIUTHBIX HapylWeHwii. Mpu 3ToM He 6GbINO BbisB-
JIEHO HWMKAKWX NMPU3HAKOB MOBbIWEHHOMO PUCKA TaKMUX
HapyLlWeHWU No CPaBHEHWIO C LpYTUMKU NpenapaTamu gns
OYUCTKM KMIWeYHMKa. B KayecTBe HarmagHoM nantoctpa-
LMW aBTOPbl MpUBENW MpUMep M3 aKylWepCcKON npak-
TUKW: BHYTPUBEHHOE WM BHYTPUMbIWEYHOE BBEAEHUE
OTHOCUTENbHO 6oNbLIOro KonuyecTsa cynbdara (20 r)
B opme cynbdara MarHus NpaKTUKyeTCs Npu NeyeHum
npe3knamncum y 6epeMeHHbIX U XOpOLWO NepeHoCUTCs
0e3 Npu3HaKOB No4yeyHOMU TokcuuHoctu [17]. B 3aknio-
YeHue 6blN CAeNnaH BbIBOA O TOM, YTO TpUCyibhaT umeet
npuemaemblit Npodunb 6e30nNacHoOCcTM, B TOM 4ucie B
OTHOLIEHUM NALMEHTOB C NOYEYHO HEAOCTATOYHOCTBIO.
Wcnonb3oBaHue Tpucynbdata B KauyecTBe ManooObeM-
HOro mpenaparta [ifi OYMCTKM KULIEYHUKA UMeNo npe-
MMyLLeCTBO Nepep npenapatamu Ha ocHose M3l ¢ TouKm
3peHus yao6cTea 1 KomdopTa nauueHTa.

Cnepyet oTMeTUTh, 4TO € 2015 rofa Tpucynbdar BKIYEH
B KNIMHMYeCKMe PeKOMeHAALMM aMepuKaHCKoM accoum-
auuelt racTpOMHTECTMHANbHOM 3HAOCKONMUM Kak npe-
napat, peKOMeHAOBAaHHbIA AN MOATOTOBKM K KONOHO-
ckonumn [18]. B PekomeHpauusax ykasaHo, YTO nMpuem
Tpucynbara He CBA3aH C HapylWeHWeM BOAHOTO M
3/IEKTPONIMTHOTO BanaHca, Tak Kak cynbdar sensercs
MA0X0 MOMIOWAEMbIM aHUOHOM. [Tpn 3TOM HeT AaHHbIX
0 Cepbe3HbIX HeXenaTenbHblX ABNEHWUAX NMPU UCNONb30-
BaHUM Tpucynbdata. BaxHbIM 3N1EeMEHTOM KIMHUYECKUX
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peKoMeH[aLNi ABNAETCA YKa3aHWe Ha TO, 4TO NpUMeHe-
Hue Tpucynbdata 0A06PEHO ynpaBneHWeM No HaA3opy
3a KayecTBOM MUILEBbIX MPOAYKTOB M Me[UKAMEHTOB
(FDA). BaxkHo oTmeTuTh, 4o FDA He ToNbKO NpuHUMaeT
peleHne o [ONycKe K MPUMEHEeHMI0 HOBOTO JieKap-
CTBEHHOTO CPeACTBA, aHaNN3Mpys pe3ynbTaThl UCCIefo-
BaHWiA, NoATBEPXKAAOWMX 6e3onacHocTb U 3ddeKTus-
HOCTb Npenaparta, HO 1 Nocie pa3pelleHns NpUMeHeHus
NIeKapCTBEHHOTO CPEfCTBA €XErO4HO COOMPAET OTYETHI
0 ero AeiCTBUM ANA aHann3a HexenateNbHbIX ABNEHWUI
u peakumii [19].

B pekomeHpauusx EBponeiickoro obuectsa racTpouH-
TecTuHanbHOM 3Hgockonuu (ESGE) 2019 roga ykasaHo,
4To TpUCYNbMAT UMEET BLICOKYID 3P(EKTUBHOCTb, 6e3-
onacHocTb ¥ nepeHocumoctb [20]. EcTb yTO4HEHMe,
yTO TpUCYNb(AT NPOTUBONOKA3aH NaLMEHTaM C cepaey-
HOWM HEeJ0CTaTOYHOCTbIO, ACLMTOM U TAXKENON NOYEYHOWN
HeJ0CTaTOYHOCTbIO (MPU CKOPOCTU KNyOOUKOBOI DUb-
Tpauum <30 mn/muH.). Mpu 3TOM yKa3biBaeTcsa, YTO A0
HACTOALEro BPeMEHU He ObiN0 BbIABAEHO KIMHUYECKM
3HAYMMBIX HApYLWEHWA 31eKTPONUTOB U MOBPEXAEHUS
NOYeK WANM 3HAYUTENbHOTO MOBbIWEHUA KpeaTWHWHA Y
nauMeHTOB C NMOYEYHON M NEYEHOYHOW HeAOCTaTOYHO-
CTb0.

CpaBHeHue 3thheKTUBHOCTU U 6E30MaCHOCTU TPUCYb-
(hata C 3TaNOHHBIM MOJUITUNEHTIUKONEM ObIIO TaKxe
NnpoBefeHO B POCCUIACKOM MHOTOLEHTPOBOM WCCNeno-
BaHuu [9]. B uccneposaHue 6binun BKAOYEHbI 296 Nauu-
eHToB (147 nauueHTOB NPOBOAWMAM MOLTOTOBKY TPU-
cynbatom, 149 — M3N). Mo pe3ynbtatam uccnefoBaHus
OblM NpefcTaBfeHbl AaHHblE O BbICOKUX MOKa3aTensx
3 eKTUBHOCTU I3UKAEHA NpU MOATOTOBKE K KOJOHO-
ckonuu (Tabn.2).

[Jons nauMeHToB C yCnewHoW NOArOTOBKOW KULWEYHMKA
(6onee 6 Gannoe no bocTOHCKOW wWKane) npu nomowu
Tpucynbdara cocrtasuna 97%.

Kak v npu npueme 60NbLWUHCTBA CPEACTB ANS OUULLEHUS
KWULWeYHWKA, NpU NPUMEHEHUM «I3UKNEHA» PErucTpu-
pOBanNCh CBA3aHHbIE C MPUHUMAEMbIMW MpenapaTamu
CMMNTOMbI: TOLWHOTA, PBOTA, B3AYTWE XMBOTA, AUCKOM-
topT B 061aCTH KMBOTA U AP., OBHAKO 3TU NPOSABAEHNUSA
OblIW Nerkoil cteneHu Taxectu. CpeaHss oueHKa Taxe-
CTW HeXenaTtenbHblX sBAeHWI Gbina HU3KOM: <1 6anna
no wkane ot 0 o 11, NO3TOMY C KNMHWYECKON TOYKU
3peHUst OHM He OblNM pacueHeHbl Kak 3HauyuMble. B
npeabiaylWnx UccnefoBaHusAx Obl cienaH BbiBOA O TOM,
4YTO pa3BUTME TOWHOTbI CBA3AHO C OLICTPLIM (MeHee YeM
3a 30 MuHyYT) ynoTpebneHWeM pacTBOpa «I3UKIEHA»,
Nno3TOMYy MPOWU3BOAUTENb PEKOMEHAYEeT pacTBOpP OCMO-
TUYECKOro CpeAcTBa NPUHUMATb [/IUTENbHO, B TeYeHue
30-60 MUHYT.

Mpu npoBeAeHWU WCCNELOBaHWUA Obl OCYLLECTBAEH
KOHTPOJIb OCHOBHbIX OUOXMMUYECKUX W 3NEKTPONUT-
HblX MoOKa3aTtenenm Kposu. bbino oTMeyeHO noBbiWe-
HUe ypOBHA M0YeBOW Kucnotol y 10% nauueHToB, yxKe

COBPEMEHHbIV OIbIT MPUMEHEHMS TPUCYIIbDATA
NP NMOArOTOBKE K KOJIOHOCKOMWN C
no3numm KNMHNMYECKOM BE3SOTNACHOCTH

Tabnuua 1. Adanmuposaro u3 [9]. YcnewHas o6uas nodzo-
moska Kuwe4yHuka. CBP - CynbgpamHsbii pacmsop.

Table 1. Successful Bowel Preparation 0SS - oral sulphate
solution. Adapted from [9]

CPB Makporon
0SS Macrogol
(N =139) (N =135)
VcnewHas o6wan noArotoBka
Successful preparation
Na, n (%)
Yes, n (%) 135 (971) 132 (97.8)
Her, n (%)
No, n (%) 4 (29) 3(22)
CKoppeKTUpoBaHHas fons
(95% [in) [a] 97,2 97,7
Adjusted proportion (89,5;993) | (90,7;994)
(95% CI) [a]
CKoppeKTUpoBaHHOE pasnuyune
MEeXAy rpynnamu 05
(95% W) [a] (-4 2’.3 3)
Adjusted difference between groups e
(95% CI) [a]

MMEBLIMX TUNEPYPUKEMUIO A0 Hayana WccnefoBaHus,
HO MPUCTYNOB MOAArpbl 3aperncTpupoBaHo He ObIIO.
Bo Bpems uccnepoBaHus B Kaxzoil rpynne oTmeva-
NOCb pasBUTUE UMM YXYALIEHUE UMeBLIEC A0 Hava-
na uccnepoBaHus runepOUNUpyOGUHEMUN NPUMEPHO
y 6% nauueHToB, a NpuUONU3NTENbHO Yy 4% nauueH-
TOB B 00EMx rpynnax perncTpupoBanoCh MoBblLEHUE
ypoBHeil TpaHcamuHa3. OpHako OblIO YCTaHOBNEHO,
YTo y MaUMEHTOB [0 Hayana yyacTus B WCCNefoBa-
HUM yXKe WMEeNUCb COCTOSHMSA, KOTOpble MOMU MNpu-
BECTU K MOBbIWEHUIO YPOBHA OUAMPYOUHA UAKM OTKIO-
HEHMIO OT HOPMbl YPOBHeW TpaHCAMUHA3: KeN4Ho-
KameHHas 6onesHb, cuHapom Xunbbepa u nekapcTBeH-
HO-MHAYLMPOBAHHOE MopaxeHue nedeHu. Mpu 3ToM
Oonbllias YacTb WU3MEHEHUN YpOBHel 6GuUnMpyOUHa W
MOYEBOI KUCIOTbl OblNIM BPEMEHHBIMU U HE MPUBOAMAN
K PasBUTUIO KAKUX-ANOO KAMHUYECKUX NPOSABAEHMUIA.
B uccnepgoBaHue Obinu BKAtOYeHb! 43 nauyueHTa ¢ B3K
(15% oT obuweit rpynnbl) B haze peMUCCUM, U3 KOTOPBIX
22 NMpOBOAMAM MOATOTOBKY Tpucynbdatom. Mpocdunb
nepeHOCMMOCTH U Ge30nacHOCTU Tpucynbdara y nauu-
eHTOB C Hanuuynem B3K He otnuuanca oT TakoBoro B
obuien nonynsLMUmu NaLneHToB.

B MHCTPYKUMM K MeaWLMHCKOMY NPUMEHEHUIO TPUCYNb-
hata yKa3blBaeTCs BO3MOXKHOCTb NPUMEHEHNSA Npenapara
y OTAENbHbIX rpynn nauueHtoB [18]. Tak, Ans NOXMUNbIX
NaLWeHTOB He BblN0 YCTAHOBEHO OTAUYUI B 3 heKTUB-
HOCTU M Ge30MacHOCTY Npenapara no CpaBHEHUIO € Nauu-
€HTaMU [pyrux BO3pacToB. [N MOXMIbIX NaLUEHTOB
KoppeKuus fo3bl He TpebyeTcs. He TpebyeTcs KoppeKLums
[03bl M 415 NALWUEHTOB C HAapyLeHUeM GyHKLMN NeyeHu
W MOYeK NEerKon Uan cpefHeit CTeneHu TAXKECTH, OAHAKO,
y Takux OONbHbIX CNedyeT cobatoAaTb OCTOPOXHOCT.
MpoTMBONOKa3aHWeM K NpUMeHeHUIO TpUcybdaTa sBas-
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€TCA NNWb CyYau TAXKENON NOYEYHOW HEAOCTATOYHOCTH.
Kak u niobGble apyrue npenaparbl, UCMOb3yeMble [
OUULLEHUA KUIWEYHUKA, TPUCYNbdAT cieayeT C 0CTOPOXK-
HOCTbIO NMPUMEHATbL Yy MALWEHTOB, NOMyYaloLWMUX Tepa-
NUI0 NEKApCTBEHHbIMU CPeACTBaMM, BAUAKOWMMU HA
KOHLIEHTPALIMIO 3NEKTPOANUTOB: GNOKATOPbI KaNbLMUEBbIX
KaHanoB, AUYPETUKM U T.[4., @ TAKXKe npenapaTtamu, yoiu-
HAowWnuMu uuTepean QT.

Pe3ynbtathl npeacTaBieHHOro 0630pa CBUAETENLCTBYIOT
0 TOM, YTO HOBbI/i ManoOGLEMHbIA OfHONUTPOBbLIN Mpe-
napatr Tpudynbdar (B PP poctyneH Kak «I3MKNEH»)
ABnsieTcs 3QMEKTUBHLIM CPeacTBOM Ans obecrnedeHus
O[IHOTO M3 BaXKHENWMX NoKa3aTenen KayeCTBEHHOM Kono-
HOCKOMWUM — OYMLIEHWUS KULWEYHWKA U WUMEET BbICOKMIA
npocunb 6esonacHoctut. Tpucynbdar aKTUBHO NMPUMEHS-
eTCs B KIMHMYECKO npakTuke ¢ 2009 roga u ctabunbHo
JLEMOHCTpUpYeT CBOK 3(dekTuBHOCTL. besonacHocTb
TpUCynbdaTta 3KCNEPUMEHTANbHO U KIMHUYECKU AOKa3a-
Ha M HAaXOAWTCA HA BLICOKOM YPOBHE, B TOM 4uCNe Mpw
NPUMEHEHUM Y MALMEHTOB M3 rpynn pucka (nauueHTsl ¢
noyYyeyHoil 1 neyeHo4YHol HepgocTatodHocTbio, B3K, noxu-
Nble nauueHTbl). MepBble cBefieHUA 06 OTEYECTBEHHOM
onbITe NPUMEHEHUA TpUCYNbdaTa NONHOCTbIO NOATBEPIK-
[aeT MeXayHapoaHble AaHHble KaK B OTHOWeEHKUM 3 dek-
TUBHOCTW OYMLLEHMA KMIWEYHNK], TaK U B OTHOLEHWUN €ro
6e3onacHocTu.

JIMTEPATYPA

1. 3asbsnos [1.B., Kawwun C.B. MponyweHHble Heonnasuu ToacToit
kuwku. Kononpokmonoeus. 2015; N21(51), c.32-37.

2. Knszes M.B., llep6akos M.J1., Mapderos A.W. u coasT. Ounwenne
TONCTON KMWKW nepeA KonoHockonueii: 6anaHc 3hdekTUBHOCTH,
6e30MacHOCTM ¥ BOCMPUMMYUBOCTM MNpenapatoB. JHOOCKONUYeCcKas
xupypeus. 2015; Ne3, c. 30-36.

3. Mrspanawsunn [.A., Becenos B.B., lanses A.B. u coast. OnbiT
NpUMEHEHUA NpPenapatoB MOANUSTUNEHIUKONA [AA MOATOTOBKM K
3HAOCKOMUYECKUM WCCNe[oBaHUAM U BMelwatenbcTBam. Jleye6Hoe
desio. 2016; N 3, c. 85-90.

4. Koctenko H.B., Becenos B.B. OTeyecTBeHHbI1 npenapar noanaTu-
NEeHrNKONS B iUArHOCTUKe 3aboneBaHnii TONCToil KUWKKu. Papmamera.
2010; N220(213), c.72-75.

5. Di Palma JA. A Randomized Clinical Study Evaluating the Safety
and Efficacy of a New, Reduced-Volume, Oral Sulfate Colon-Cleansing
Preparation for Colonoscopy. Am J Gastroenterol. 2009; 104: 2275-
84.

6. Rex DK. A randomized clinical study comparing reduced-volume
oral sulfate solution with standard 4-liter sulfate-free electrolyte
lavage solution as preparation for colonoscopy gastrointestinal
endoscopy. Gastrointest Endosc. 2010 Aug 19;72(2):328-36. Epub
2010 Jun 19.

7. Harrison NM. Bowel cleansing before colonoscopy. World J
Gastrointest Endosc. 2016 January 10; 8(1):4-12.

8. Lynn Huynh MPH, Yermakov S, Davis M. et al. Cost-analysis model
of colonoscopy preparation using split-dose reduced-volume oral
sulfate solution (0SS) and polyethylene glycol with electrolytes
solution (PEG-ELS). Journal of Medical Economics. 2016; v.19, Issue 4.
9. ®epopos E.[., Becenos B.B., Kawun C.B., Tuxomuposa E.B., u
coaBsT. OueHKa MOATOTOBKM KULWEYHNKA MAOOGBLEMHbIM MpenapaTom

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

YYACTUE ABTOPOB:

KoHuenuuns u gusaiH nccneposanus: 3.4., K.C.
C6op 1 obpaboTka matepuanos: 3.4.
Cratuctuyeckas obpabotka: 3./.

HanucaHwue tekcta: 3./.

PepakTtupoBaHue: K.C.

THE PARTICIPATION OF THE AUTHORS:
Concept and design of the study: Z.D., K.S.
Collection and processing of the material: Z.D.
Statistical processing: Z.D.

Writing of the text: Z.D.

Editing: K.S.

CBEJLEHNA Ob ABTOPAX:

3aBbanos [mutpuii Bauecnasosuy.
https://orcid.org/0000-0002-9173-6878
KawwuH Cepreit Bnagnmuposuy.
https://orcid.org/0000-0001-6098-7677

INFORMATION ABOUT THE AUTHORS
Zavyalov D.V.
https://orcid.org/0000-0002-9173-6878
Kashin S.V.
https://orcid.org/0000-0001-6098-7677

Ha OCHOBE Cynb(aToB B CPaBHEHUU C MAKPOrONOM: MHOFOLEHTPOBOE
paHAOMWU3MPOBAHHOE CPaBHUTENbHOE KIMHWYECKOE UCCnefoBaHue
3-it a3sbl. PocculicKull XXypHan 2acmpo3Hmeposo2ul, 2enamosoaud,
Kosnonpokmosoauu. 2019; Ne29(2), ¢.60-75.

10. XutapbsH A.l., Kosanés C.A., PomopmaH H.A. u coasr. lepsbie
pesynbTathl MPUMEHEHWUs OAHOITaNHOW MOATOTOBKM rUMepocMoThYe-
CKWUM CONEBbIM PaCTBOPOM Ha OCHOBE CyNb(aToB, Kak NOArOTOBUTENb-
HOTO 3Tana AN BbINONHEHNSA IHAOCKONUYECKUX UCCNEA0BaHNMIt 1 (Unn)
ONepaTMBHOMO fleyeHus Ha 060[0YHON Kuwke. Kormonpokmonoaus.
2019; 7.18, NeS3 (69), ¢.103.

11. Pelham RW. A Pharmacokinetics Evaluation of a New, Low-Volume,
Oral Sulfate Colon Cleansing Preparation in Patients With Renal
or Hepatic Impairment and Healthy Volunteers. J Clin Pharmacol.
2010;50:350-354.

12. Patel V. Intestinal and Renal Effects of Low-Volume Phosphate
and Sulfate Cathartic Solutions Designed for Cleansing the Colon:
Pathophysiological Studies in Five Normal Subjects. The American
Journal of Gastroenterology. 2009; v. 104, Issue 4, p.953-965.
DOI:10.1038/ajg.2008.124

13. Cole DE, Thurgood AM, Whiting SJ. Increased serum sulfate after
proteinloading in adult humans. Can J Physiol Pharmacol. 1991; 69:
25-27.

14. Cole DE, Evrovski J. The clinical chemistry of inorganic sulfate.
Crit Rev Clin Lab Sci. 2000; 37: 299-344

15. Anastassopoulos K, Farraye FA, Knight T. et al. A Comparative
Study of Treatment-Emergent Adverse Events Following Use of
Common Bowel Preparations Among a Colonoscopy Screening
Population: Results from a Post-Marketing Observational Study. Dig
Dis Sci. 2016;61(10):2993-3006.

16. Moulin B, Ponchon T. A comparative review of use of sulphate

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



and phosphate salts for colonoscopy preparations and their potential
for nephrotoxicity. Endosc Int Open. 2018;6(10):E1206-E1213.
doi:10.1055/a-0581-8723

17. Smith JM, Lowe RF, Fullerton J et al. An integrative review of
the side effects related to the use of magnesium sulfate for pre-
eclampsia and eclampsia management. BMC Pregnancy Childbirth.
2013; 13:34

18. Saltzman JR, Cash BD, et al. ASGE Standards of Practice
Committee. Bowel preparation before colonoscopy. Gastrointest

REFERENCES

1. Zav'yalov D.V., Kashin S.V. Propushhenny e neoplazii tolstoj
kishki. Koloproktologia. 2015, no.1(51), pp.32-37. (in Russ.).

2. KnyazevM.V.,Scherbakov P.L., Parfenov A.I. Colon cleansing before
colonoscopy: balance of effectiveness, safety and accessability of
the medications. Endoscopic surgery. 2015; no.3, pp. 30-36. (in Russ.).
3. Mtvralashvili D.A., Veselov V.V., Galyaev A.V. et al. Polyethylene
Glycol: Preparation of Patients for Endoscopic Procedures. Lechebnoe
delo. 2016; no.3, pp.85-90. (in Russ.).

4. Kostenko N.V., Veselov V.V. Domestic polyetheltneglycol drug in
the diagnosis of colonopathies. Farmateca. 2010; n .20(213), pp.72-
75. (in Russ.).

5. Di Palma JA. A Randomized Clinical Study Evaluating the Safety
and Efficacy of a New, Reduced-Volume, Oral Sulfate Colon-Cleansing
Preparation for Colonoscopy. Am J Gastroenterol. 2009; 104: 2275-84.

6. Rex DK. A randomized clinical study comparing reduced-volume
oral sulfate solution with standard 4-liter sulfate-free electrolyte
lavage solution as preparation for colonoscopy gastrointestinal
endoscopy. Gastrointest Endosc. 2010 Aug 19;72(2):328-36. Epub
2010 Jun 19.

7. Harrison NM. Bowel cleansing before colonoscopy. World J
Gastrointest Endosc. 2016 January 10; 8(1):4-12.

8. Lynn Huynh MPH, Yermakov S, Davis M. et al. Cost-analysis model
of colonoscopy preparation using split-dose reduced-volume oral
sulfate solution (0SS) and polyethylene glycol with electrolytes
solution (PEG-ELS). Journal of Medical Economics. 2016; v.19, Issue 4.
9. Fedorov E.D., Veselov V.V., Kashin S.V., Tikhomirova E.V., et
al. Assessment of Bowel Preparation Using Low-Volume Sulphate-
Based Preparations in Comparison with Macrogols: A Multicenter,
Randomized Comparative Clinical Study of the 3rd Phase. Russian
Journal of Gastroenterology, Hepatology, Coloproctology. 2019;
no0.29(2), pp.60-75. (In Russ.)

10. Khitaryan A.G., Kovalev S.A., Romodan N.A. et al. The first results
of one day preparation with sulfate-based hyperosmotic solution as a
preparatory stage for performing endoscopic examinations and (or)
surgical treatment on the colon. Koloproktologia. 2019; v.18, no. S3
(69), p.103. (in Russ.).

COBPEMEHHbIV OIbIT MPUMEHEHMS TPUCYIIbDATA
NP NMOArOTOBKE K KOJIOHOCKOMWN C
no3numm KNMHNMYECKOM BE3SOTNACHOCTH

Endosc. 2015; 81:781.

19. DA-Food and Drug Administration. InekTpoHHblit pecypc: https://
gmpnews.ru/terminologiya/fda/ (nata obpaueruns 29.05.2020)

20. Hassan C, East J, Radaelli F, et al. Bowel preparation for
colonoscopy: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline - Update 2019. Endoscopy. 2019;51(8):775-79%4.
d0i:10.1055/a-0959-0505

21. WHcTpyKuMA no  MefuLUHCKOMY
«I3UKNEHY.

NpUMEHeHNo npenapara

11. Pelham RW. A Pharmacokinetics Evaluation of a New, Low-Volume,
Oral Sulfate Colon Cleansing Preparation in Patients With Renal
or Hepatic Impairment and Healthy Volunteers. J Clin Pharmacol.
2010;50:350-354.

12. Patel V. Intestinal and Renal Effects of Low-Volume Phosphate
and Sulfate Cathartic Solutions Designed for Cleansing the Colon:
Pathophysiological Studies in Five Normal Subjects. The American
Journal of Gastroenterology. 2009; v. 104, Issue 4, p.953-965.
DOI:10.1038/ajg.2008.124

13. Cole DE, Thurgood AM, Whiting SJ. Increased serum sulfate after
proteinloading in adult humans. Can J Physiol Pharmacol. 1991; 69: 25-27.
14. Cole DE, Evrovski J. The clinical chemistry of inorganic sulfate.
Crit Rev Clin Lab Sci. 2000; 37: 299-344

15. Anastassopoulos K, Farraye FA, Knight T. et al. A Comparative
Study of Treatment-Emergent Adverse Events Following Use of
Common Bowel Preparations Among a Colonoscopy Screening
Population: Results from a Post-Marketing Observational Study. Dig
Dis Sci. 2016;61(10):2993-3006.

16. Moulin B, Ponchon T. A comparative review of use of sulphate
and phosphate salts for colonoscopy preparations and their potential
for nephrotoxicity. Endosc Int Open. 2018;6(10):E1206-E1213.
d0i:10.1055/a-0581-8723

17. Smith JM, Lowe RF, Fullerton J et al. An integrative review of
the side effects related to the use of magnesium sulfate for pre-
eclampsia and eclampsia management. BMC Pregnancy Childbirth.
2013; 13:34

18. Saltzman JR, Cash BD, et al. ASGE Standards of Practice
Committee. Bowel preparation before colonoscopy. Gastrointest
Endosc. 2015; 81:781.

19. FDA - Food and Drug Administration. https://gmpnews.ru/
terminologiya/fda/ (date: 29.05.2020)

20. Hassan C, East J, Radaelli F, et al. Bowel preparation for
colonoscopy: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline - Update 2019. Endoscopy. 2019;51(8):775-794.
d0i:10.1055/a-0959-0505

21. Summary of product characteristics Eziclen (in Russ).

CURRENT PRACTICE OF TRISULFATE APPLYING FOR BOWEL
CLEANSING IN ACCORDING TO CLINICAL SAFETY POSITIONS

99



https://doi.org/10.33878/2073-7556-2020-19-4-100-106 ) check for updates | [[(co) INRCKNN

UHTPAABJOMUHATIBHOE 1 TPAHCAHAJIbBHOE
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AHACTOMOS3A (knuHunueckui cnyuai)
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LEJIb: onucams knuHuYeckull cay4all 1e4eHus HecocmosmenbHOCMU KOJI0PeKmManbHo20 GHACMOMO3a, OC/IOKHEeHHO20 BMOPUYHbIM pacnpocmpa-
HeHHbIM N0CsIeoNnepayUoOHHbIM NepUMOHUMOM C COXPaHeHUeM LesoCmHOCmu aHacmomosd.

MALUMEHTBI M METOAbI: nayuenm b., 69 nem, nocmynun ¢ duazHo3om: 310KavecmseHHoe Hogoobpazosarue npsmol kuwku T3NOMO. Onepayus
8 06béme nanapockonuyeckoll HU3Kol nepedHeli pesexyuu npsamoli kuwku (1K) ¢ momansHol me3opekmymakmomued, uneocmomus. B nocneo-
nepayuoHHoM nepuode passunacs KAPMUHA HeCOCMoAMeabHOCMU GHACMOMO3a.

PE3YJIbTATbI: npumereH cnocob xupypauyeckoeo nedeHus, BKaYawul 3manHsie penanapomomuu b6e3 pazobLjeHus aHacmomo3a, ¢ yCmaHosKol
uHmMpaaboomMuHanbLHoU u Ma3zosol cucmems! mepanuu ompuyamensHsim oasneHuem (TOL) u MpaHcaHanbHoO20 IHOOMOMUHANLHO20 BAKYYMHO20
OpeHaxa (TA3JIB]) k o6nacmu aHacmomo3a.

3AKJIIOYEHWE: nepesbii onsim npumeHeHus memoda dan 06Hadexusarwue pesyasmamsl, 4mo No3goJsem cyumams npednoxeHHoe makmude-
CKOe U mexHUYecKoe peuieHue nepcneKmusHbIM 8apUAHMOM Jie4eHus OaHHOU CI0XKHOU epynnsl NayueHmos.

[Knioyesbie cnosa: nepumoHum, mepanus ompuyamesnbHbiM daseHueM, HeCOCMOoAMeabHOCMb KOIOPeKMaabHo20 aHacmomo3aj

KOH®JIUKT UHTEPECOB: Agmopsi 3aa81:10m 06 omcymcmsauu KOH(AUKmMa uHmepecos.

Ana yumuposarus: Yeapos W.B., Mauyinos A.M., Cuuuuasa [.[. WHTpaaGpomuHanbHoe M TpaHcaHanbHOe BaKyyMHOE [peHUpoBaHMe
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INTRAABDOMINAL AND TRANSANAL VACUUM
DRAINAGE FOR COLORECTAL ANASTOMOSIS LEAKAGE
(case report)

Ivan B.Uvarov'?, Alexandr M.Manuylov', David D.Sichinava'?

'Kuban State Medical University of Ministry of Health of Russia (Mitrofana
Sedina str., 4, Krasnodar, 350063, Russia)

?Regional Oncological Center of Krasnodar, of Ministry of Health of Krasnodar
region (Dimitrova str. 146, Krasnodar, 350040, Russia)

AIM: to present a clinical case of treatment of colorectal anastomosis leakage complicated by secondary diffuse postoperative perito-
nitis with preservation of the anastomosis.

PATIENTS AND METHODS: the patient was a 69-year-old male, with a diagnosis of the rectal cancer pT3NOMO, after surgery treatment
(laparoscopic TME, ileostomy). The postoperative period was complicated by anastomosis leakage.

RESULTS: we applied the method of surgical treatment, which included stage relaparotomy without resection of anastomosis with
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installing intraabdominal and pelvic system of negative pressure treatment and transanal endoluminal vacuum drainage at the anas-
tomotic leakage site.

CONCLUSION: the primary use of the method gave us encouraging results, which enables to consider the proposed technical approach as
a promising option for treatment of such a complicated group of patients.

[Key words: peritonitis, negative pressure therapy, colorectal anastomosis leakage]
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BBEOEHWE

HecmoTpsi Ha MHOrOKpaTHO BO3pOCLIyl0 CTeneHb 6e3-
ONACHOCTU XUpYpruu KonopektanbHoro paka (KPP),
4acToTa FHOMHO-CENTUYECKUX OCNOXHEHWA B NOCNeo-
nepaLyoHHOM nmepuofe ocTaeTca [OCTaTOYHO BbICOKOW
(6-25%), a 4acToTa HecoCTOATEeNbHOCTU KOMOPEeKTasb-
HbIX aHacToMo30B Konebnetca oT 6 fo 20% [1,2].
Pa3Butie 3TUX OCNOXKHEHWIT yTAXKENAET Te4yeHne nocne-
OnepauyoHHOro Nepuoaa, VAOPOXKAeT NevyeHue, yxXya-
WaeT OTAANeHHble pe3ynbTaThl U ABNAETCA OCHOBHOW
NPUYMHON neTanbHbIX UcxopoB B xupyprum KPP, oco-
6EHHO NpuW pa3BUTUW PacnpOCTPAHEHHOTO MEPUTOHUTA,
NeTaNbHOCTb NMPU KOTOPOM AoCTUraeT 54,7-92% [3,4].
B HacToslwee BpemMsa NpeaNoXeHO MHOXeCTBO MeTOL0B
KOHCEpPBATMBHOIO W MANOWHBA3WBHOIO JIeYEHUA Heco-

B0 am

Accepted for publication - 09.12.2020

cToATeNbCHOCTM aHacTomo3a (HA), obecneunBaiowmx
COXpaHeHWe COyCTbf, OLHAKO OCHOBHbIM YCNOBMEM MX
NPUMEHeHUs ABASETC OTCYTCTBME NMpOsiBAEHWUI abpo-
MUHanbHoOro cencuca. lpu pacnpocTpaHeHHOM nepwu-
TOHUTE Ha NepBbIA NJaH BbILBUMAETCA KynupoBaHue
CenTMyeckoro npouecca M cobaofeHne npuHUUNa
YCTPAaHEeHUs UCTOYHWKA MEPUTOHWUTA MyTeM pe3ekuuu/
pa3obuieHus aHactomosa [2,6]. Ham npepcrasnsercs
aKTyanbHbIM ONMUCaTb KNUHUYECKUI cnydai nedernus HA,
OCNIOXHEHHOW BTOPUYHLIM PAacnpoCTPaHEHHbIM nocie-
OnepaunMoHHbIM NEepPUTOHUTOM C COXpPaHeHWeM LenocT-
HOCTM aHacToMO3a.

OnucaHne KNUHMYECKOrO Cnyyas
MauueHT b., 69 net, nocTynua ¢ AMarHo3om: 3noKaye-
CTBEHHOE HOBOOOpa3oBaHue npamoi kuwkn T3NOMO.

PucyHok 1. KomnsiomepHas momozpagpus mano2o masa nayueHma b.: A — susyanusayus 3amexka KOHmMpPAcmMHo20 seLyecmsa no
x00y Hu3Be0eHHOU KUWKU; b — su3yanuzayus 30H6I HeCOCMOAMENLHOCMU aHACMOMO34d. 1 — KOHMPACMUPOBAHHAA HU3BEOHHAA
060004HaA KUWKA; 2 — 3ameK KOHMPAcma 8 NpecakpasbHoM NpocmpaHcmae, 3 — 30Ha HeCOCMoAMeNbHOCMU

Figure 1. (T scans of the pelvis of patient B.: A - visualization of contrast leakage along colon. b - anastomotic leakage site. 1 -
contrasted colon; 2 - contrasted leakage in the presacral space; 3 - anastomotic leakage site

MHTPAABOMUHATIBHOE M TPAHCAHAJIBHOE BAKYYMHOE
JAPEHUPOBAHME INPU JIEHEHUN HECOCTOSTEJIBHOCTU
KOJTOPEKTAJTTbBHOrO AHACTOMOS3A (knuHuyeckuii cnyyar)
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PucyHok 2. Imaner ycmaxosku cucmemsi TO[ 8 mansii ma3
u bll: A — ycmaHosneHa 8akyymMHas OpeHaXXHas cucmema 8
nonocms mManozo masa; b — ynoxeHa OpeHAKHAs CemKa Ha
nemau KuweyHuKka; B — ycmaHosneHa neHucmas 2ybka ¢ npo-
sedeHHbiM BHympu OpeHaxom; [ — paHa yacmuyHo ywuma u
3akpsima nnexkol Suprasorb F.

Figure 2. Stages of installing the Negative Pressure Therapy
System in the [ pelvis and in the abdominal cavity; A — placed
vacuum drainage system in the pelvis; b - placed drainage mash
on the small bowel; B - placed the foam sponge with drainage
inside; I - partially sutured wound covered with Suprasorb F
film

=R

MpoBefeHa CTaHJapTHas MexaHU4YecKas MOArOTOBKA
KuweyHuka. Onepaums B 06bEME NanapoCKONUYecKoil
HU3KOI NepepHeit pesekuun npamoi kuwku (nan.HIMP)
C TOTAJIbHON ME30PEKTYM3IKTOMMUEN, UNEeOCTOMUA, KONO-
peKTanbHbIli aHAaCTOMO3 CHOPMUPOBAH LUPKYAAPHBIM
clumBaolWmUmM annapatoM. Ha 6 cyTku nocne onepayuu
COCTOSIHME NaUMeHTa yXyAWWUAoCk. BbinonHeHa Komnb-
torepHas Tomorpacus (KT) opraHos 6pioWwHOI NonocTu
(bN) »n manoro Ttaza (MT), BbisBneHbl npu3Haku HA
(Puc.1), punatauus netenb TOHKOW KWWKM, Hanuyue
MOKOCTU M ra3a B GpIOWHOM NoaocTu, MHAMALTPALUS
knetyatku MT. lpu nanbueBOM ucCCNefOBaHWUU BbIB-
neH pedekT aHacTomo3a 0,2 cM No 3ajHel CTeHKe.
YcraHosneH guarHo3 HA knacc C (no [7]), pacnpocTpa-
HEHHbI NepUTOHUT. MaHrelMCKUN MHAEKC NepUTOHMTA
(MUN) - 25 6annos, BHYTPUOpIOWHAS TrUNepTeH3Us
(BBI') O creneHu. BbinonHeHa penanapotomus (PJT).
B BIT okono 200 mMn rHOMHOrO OTAENSAEMOro BO BCEX

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

PucyHok 3. Cxema ycmarosku cucmemst TO[ u TA3/IBA y nayu-
eHma b. 0603HaveHus: 1 — Hu3BedeHHas 060004HAA KUWKA;
2 — aHacmomo3; 3 — Kyabms npamMoll Kuwku; 4 — oecpekm KPA;
5 — uneocmoma; 6 — 2y64yamas UHMpPAabOOMUHANLHAS NOBA3KA
cucmemsl TOLl; 7 — OpeHaxk uHmMpaabooMuHanbHol cucmemsl
T0/; 8 — masosas 2y64amas nossaska; 9 — OpeHaxx mMazosoli
cucmemsl T04; 10 - 2ybka TA/IBA; 11 - OpeHaxHas mpybKa
TA3JIB]].

Figure 3. Installation of the Negative Pressure Therapy System
and the Transanal Endoluminal Vacuum drainage. 1 - colon;
2 - colorectal anastomosis; 3 - rectal stump; 4 - anastomotic
leakage site; 5 - ileostoma; 6 - intraabdominal foam sponge
of the negative pressure therapy system; 7 - drainage of the
intraabdominal negative pressure therapy system; 8- pelvic
foam sponge; 9- drainage of the pelvic negative pressure therapy
system; 10 - foam sponge of the transanal endoluminal vacuum
drainage; 11- drainage tube of the transanal endoluminal
vacuum drainage

oTAenax, B NoNOCTM Manoro Tasa MHGUNLTPaT, BKAOYa-
oW HU3BELEHHYI0 0GOLO0YHYIO KULIKY, aHacTOMO3 U
NeTnu TOHKOW KuWKW. [ledekT aHacTomMo3a B UHGUAbL-
Tpate He Bu3yanusupyetca. B nonoctu MT, B 30He
aHacToMo3a M MeTefib TOHKOWM KUWKKU HaneT ¢hubpuHa,
NeTAN TOHKOW KWWKW pacupeHsl A0 4 CM, 3anojHe-
Hbl XXUAKUM copepxumbiM. NHaekc GprowHoi nonoctu
(MBM) no CaBenbeBy — 17 6annos. PelweHo BbINOJAHUTDL
caHaumto bll, 6e3 pa3obuieHns aHacToMo3a, C YCTaHOB-

KOLOPROKTOLOGIA, v. 19, no. 4, 2020
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PucyHok 4. MazHumHo-pe3oHaHcHas momoepacgua mano2o masa nayueHma b. yepes 6 mec. nocne 3as8epuieHus ne4eHus — noj-
Has pezeHepayus 3046 Oepekma KPP 6e3 ocmamoyHol napapexkmansHol nosocmu: A — caeummasnbHas npoekyus; b — 20pu3oH-
mansHas npoexkyus. 1 30Ha — aHacMomo3a; 2 — 2paHyNAYUOHHAS MKAHb 8 30He OblBLWe20 deekma

Figure 4. MRI of the pelvis of patient B. 6 month after the finally procedure - complete regeneration of the anastomotic leakage
site without residual pararectal cavity: A - sagittal view; b - horizontal view. 1 - colorectal anastomosis site; 2- granulation tissue

in the area of the previous defect.

KOW WHTPaabaoMUHANLHOW 1 Ta30BOW CUCTEMbI TEPANnH
oTpuuatenbHbiM pasnenuem (TOL) w TpaHcaHanbHoro
3HAONIOMUHANBLHOTO BakyyMHoro apeHaxa (TAINBL) «
obnactu aHactomosa. Mcnonb3oBanu ycTpoicTBO Ans
JleYeHUs paH ynpaBnsieMbiM paspexeHuem (oTpuua-
TenbHbIM AasneHnem) Suprasorb® CNP P1 (LOHMANN &
RAUSCHER, TepmaHus), npeactaBnsiowunii coboii anna-
paT BaKyyMHOM acnupauuu COAEPXMMOro C perynu-
pyeMbIM PEXMMOM OTPULATENbHOTO [aBNEHWUA W BO3-
MOXHOCTbIO YCTAHOBKW MOCTOSHHOTO WX NepeMeHHOro
pexuma paspexeHus.

[ocne caHauum B nonoctb MT oToenbHO nomelleHa
neHucTas rybka, chopMMUpPOBaHHAA C YYETOM reome-
Tpum MT, noBepXHOCTb KOTOPOK 06epHyTa TpexmepHOo
CeTYaTon APEHaXKHOW MIEeHKOMW, C NPOBEAEHHbIM Yepe3
Heé ppeHaxom (Puc.2A). BBl Ha noBepxHoCTb netenb
KWWEeYHNKA ynoXeHa TpexMepHas [peHaKHas NieHkKa
(Puc.2B), noBepx NneHKU yCTaHOBJEHA CMOJENNPOBAH-
Has no dopMe M 0ObEMY NeHUCTas rybyatas noBs3Ka,
yepe3 KOTOPYIO Ha BCIO ANWHY NpPOBefeH CKBO3HO
npeHax (Puc.2B).

Ha Kpas paHbl HanoxeHbl pefikue KOXHble WBbI C pac-
CTOSHMEM MeXAYy KpasMu paHbl 5-8 cM, paHa 3akpbiTa
nonynpoHuL@emoi nnexkoit Suprasorb®, gpeHaxu coe-
OVMHEHbl C annapaTtoM, YCTaHOBMIEH NMOCTOSHHbIA PEXUM
oTpuuartensHoro pasnenus — 100 mm pr.ct. (Puc.2l).
TpaHCaHanbHO B MONOCTb MPAMONA KUWKKW MpoBefeHa
neHucTas ryoka, CMOfeNMpoBaHHas B BUAE LUAUHADPA NO
AMaMeTpy aHacToMo3a M NPOTAXKEHHOCTbIO OKONO 7 CM
(30Ha aHacToMo3a pacnonNoXeHa No LeHTpy) C ApeHa-
JKOM BHYTPM, TPOMEXHOCTb repMeTU3NPOBaHa UHLN3HON
nneHkoit (cxema onepauuu Ha Puc.3).

OpeHax coegnHeH c¢ annapatom RENASYS GO®, c
PeXMMOM OTPULATENbHOrO faBneHus — 50 MM pT.cT.
Yepe3 48 vacoB BbiNOJHEHA MNaHOBasA CaHALMOHHAs
PJI. BbpiowHas nonocTb C MNONOXUTENbHON [LUHAMU-
KOW, eaMHUYHbIA HaneT dubpuHa, MT oTrpaHuueH oT

MHTPAABOMUHATIBHOE M TPAHCAHAJIBHOE BAKYYMHOE
JAPEHUPOBAHME INPU JIEHEHUN HECOCTOSTEJIBHOCTU
KOJTOPEKTAJTTbBHOrO AHACTOMOS3A (knuHuyeckuii cnyyar)

OpIoWHOI NoN0CTH, 6E3 NATONOrMYECKOTO OTAENAEMOTO.
BeinonHeHa noeTopHas yctaHoBka cuctembl TO[, B Bl
u TAIJIBL. Yepe3 48 4. BbINONHEHA BTOpas NjaaHOBas
caHauuoHHas PJl. flBneHns neputoHMTa KynupoBaHbI.
bplowHas nonoctb NOCNONHO YLIKUTA HAryxo, B 30HY
aHacTtomo3a ycraHosneH TAJJIB[l. Yepes 72 y. BbinoniHe-
Ha cmeHa TAJJIB[. Ewe yepe3 72 yaca cuctema ygane-
Ha. lMaumeHT BbiNMcaH Yepe3 10 gHen nocne yganeHus
TAINB[. Yepes 6 Mec. npu KOHTPOIbHOM 06CNeA0BaHUM
— nonHoe 3akpbiTe gedekta, 63 0CTaTOYHON Napapek-
TanbHOM nonoctu (Puc.4). Mneoctoma 3akpbiTa.

OBCYXAOEHUE

HecoctoAaTenbHOCTb KONOPEKTanbHOrO aHacTomo3a
0CTaeTCs aKTyanbHOI Npo6aeMoii, NOCKOJbKY, HeCMo-
TPA Ha CTAHAAPTM3aUUIO XMPYPrUYECKOW TEXHUKM, Ha
NpaKkTUKe HEeBO3MOXHO HMBENUPOBaTb BCe (AKTOPHI
puUcKa faHHOro ocnoxHenus [8]. Momumo dakTopos
o6uero (CUCTEMHOr0) XapaKTepa, OAHUM U3 OCHOBHbIX
ABNAETCA YpOBeHb (DOPMWUPOBAHMUA COYCTbA: YacToTa
HA B 3,5 pa3a Bbllle Npu pe3ekuuu no noBoay Onyxo-
Nei, pacnoioXeHHbIX HUXe 7 CM OT aHanbHOro KaHana
[89]. B onucaHHOM cnyyae Kak pa3 MMeNo MecTo
OC/OXHEHWe nocne HU3KOM nepefHen pesekuun c
TOTa/NIbHOW Me30peKTyMaKToMUen. [laHHble ogHOro u3
HoBelwmnx KoxpelHOBCKUX cucTeMaTUYeckux 0630poB
CBUJETENbCTBYIOT, YTO HW MexaHWyeckasa NOAroToBKa
KMIWEYHMKA, HM OpPMUPOBAHME CTOMbI, HU ee TUM Ha
CerofAHAWHNIA feHb He NO3BONAIOT 3HAYMMO COKPATUTDL
yactoty HA u cMepTHOCTb OT AAHHOr0 OCIOXHEHUA
[10]. TpaguunoHHO MeTOAOM BbiGOPa XMUPYPrUYECKOTO
neveHus npu HA ABnsetca penanapotomus, pesekuus/
pa3obLieHne aHaCTOMO3a C IKCTePUOPU3aLIMeil NPOKCH-
MaJIbHOTO Y4aCTKa KULWKK B KaYeCTBe KOHL,EBOW CTOMbI.
370 ycTpaHseT UCTOYHUMK cencuca, Ho bonee yem B 50%
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cny4yaeB 06peKaeT NaLMeHTOB HA MOXU3HEHHYIO CTOMY
[11-13]. TonbKo npu OTCYTCTBUM PAcNpPOCTPAHEHHOTO
NepuTOHMTA W ABNEHMUI Cencuca BO3MOXHO OrpaHu-
YMTbCH ApPEHNpOBaHUEM U HOPMUPOBAHMEM OTKNIOYA-
towel CTOMbI (TaKTUKA «OTBELEHUS U LPEHUPOBAHUAY,
unu “divert and drain”) [14-16]. B HacToswwee BpeMms
npeaioXeHbl pasNnyHble BapUaHTbl KOHCEPBATUBHOTO
u manouHBasusHoro nedeHus HKPA: cTteHTMpoBaHue,
KnunupoBaHue fedekTa, MCnonb3oBaHue GUOPUHO-
BOTO KJes, TpaHCaHanbHoe ApeHupoBaHue [12,14-16].
Hanbonblwyto nonynspHOCTb NOAYYUN METoh 3HAO-
CKOMWUYeCKOW BHYTPUMPOCBETHOWM BaKyyMHOW Tepanuu
c npumeHenuem cuctembl Endo-SPONGE® (B-Braun
Medical), LOCTOMHCTBOM KOTOpOro ABAAKTCA NPEfoT-
BpalieHvne hOopMUPOBAHMA HE3aXMBaloLWen NoAoCTU U
MUHUMaNbHOE MOBPEXAEeHWe 3anupaTeNbHOro annapa-
Ta, YTO, B CBO0 OYependb, GNAronpuATHO CKa3biBAeTCS
Ha KayecTBe XWU3HW nauneHTa. [17-19]. [aHHblii meTop,
LOCTATOYHO COXEH B UCMONHEHUM M TPebyeT yyacTus
XUpYpra 1 3HA0CKONUCTA, KpOMe TOro, laHHas cucTema
He 3apernctpupoBaHa [ff WCMONb30BaHWA Ha Tep-
putopuu PO. MeTon conpoBOXAAETCA 3aXMBIEHWEM
aHacTomMo3a y 56-90% GonbHbIX. B TO e Bpems y 16%
60/1bHbIX BO3HUKAIOT CEPbE3HbIE OCNOXHEHUSA: HEKPO3
KUMKW, PeLMONBHbIE CBULLM, KDOBOTEYEHUE, BbIPAXKEH-
HbI 6oneBoN cuHApoM [14,19]. CneayeT NOAYEPKHYT,
4to BLIGOP B MOJMb3y KOHCEPBAaTUBHOrO NUGO Mano-
WHBA3WBHOTrO NEYEHUs BO3MOXKEH TOJbKO NpMW ycno-
BUM OTCYTCTBUA BbIPAYXKEHHbIX CUCTEMHBIX KTUHUYECKNX
nposBaeHuit (NepuTOHNUTA, cencuca).

MokaszaHMAMW ANs 3TanHOro NevyeHus C WUCNONb30-
BaHWEM BaKyyM-acCUCTUPOBAHHOW Tepanuu B ONWU-
CaHHOM C/ly4ae BUIMCb PAacnpoCTPaHeHHblit hudpu-
HO3HO-THOWMHBIA NEPUTOHUT, OTCYTCTBME BO3MOKHOCTH
O[LHOMOMEHTHO! NMKBMAALMUM UCTOYHUKA NEPUTOHU-
Ta (BbIOOpP TAaKTUKM COXpaHeHUs aHAcTomMo3a), 4To
cornacyetcs ¢ pekomeHpgauusmu Poccuitckoro obuye-
ctBa xupypros [20,21]. OnucaHHas HamMu MeTofLMKa B
CBOEM MNpUHUMUNE KOMOMHUPYET TaKTUYECKUE CXEMbl
“divert and drain”, atanHoe neyeHue NepuTOHWUTA C
MCMONb30BaHWEM Tepanuu OTpULATENbHbIM AaBNEHM-
€M W BHYTPMMPOCBETHOE [peHMpOBaHWEe aHacToMo3a
BaKyyMHbIM ApeHaxxeM. [1pn 3TOM npuMeHeHHas MeTo-
ovka TA3JIBLL npocta ans BbinofHeHUs, He Tpebyet
NpPUMEHEeHNs 3HLO0CKONMYECKON annapaTypsl U npuene-
YeHWs AOMONHWUTENbHbIX cneuuannuctos. lpumeHeHne
NoAo6HON KOMOWHWPOBAHHOW METOAMKM MO3BOIMNO
B NPEeACTaBNEHHOM KAMHUYECKOM C/yyae WCKNIYUTb
Heo0Xo[MMOCTb Pa3obLieHMs aHacTOMO3a y nalyueHTa
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F[EMUKONIKTOMMS C PACLUMPEHHOM
NMMMPOINCCEKUMEN MPU OBPATHOM
PACMNOJIOXXEHUM BHYTPEHHUX OPTAHOB

Laxmaroe [.I."?, Candytamnoea K.P.2, Enurynaweunu P.P.!, Myparoe U.N.!

'®rBY «HMUL, kononpokronormm umenn A.H.Poixnx» Munsapasa Pocenu
(yn.Canama Aguns, 8.2, Mockea, 123423, Poccus)

2prbQY ANO PMAHMNO Mwunsgpasa Poceun, (yn. BappukagHas, a. 2/1,
ctp. 1, rMockea, 125993, Poccus)

Bnepsbie onucaxa pesekyus moacmol KUWKU No no8ody paka y nayueHmKu ¢ 4acmuyHsIM 06pamHbsIM pacnonoxeHuem 8HymMpeHHUX 0p2aHos.
MayueHmke, 78 nem, ¢ mpaxcno3uyuel op2aHos 6plowHol nosocmu u negokapoueli 8bINONHeHa eemukonskmomus ¢ D3 numgpoduccekyueli no
nogody paka socxodawel 060004HOL KUWKU, pacnonoxeHHol cresa. MIHMpaonepayuoHHsix 0CNOXHeHUl He Obl10, 0OHAKO BMewamenbcmao
€ONpoBoKAANOCH MeXHUYECKUMU CIOXHOCMAMU, 06YCI0BCHHbIMU BbIPAXEHHbIM CNAYHBIM NPOYECCOM 8 BPIOWHOU NOSIOCMU Noc/Ie paHee nepe-
HeceHHoU xoneyucmakmomuu. Cry4yal OeMoHCMpupyem npusepxeHHOCMbs NPUHYUNAM OHKOJI02U4eCK020 paduKaau3mMa y nayueHmos ¢ aHoManu-
amu. C yenbio nnaHuposaHus adeksam+ozo 06bema oNepayuu u MUHUMU3ayUU UHMPa- U NOCIEONePayUOHHbIX 0CI0XKHeHuUl npedcmasnsemcs
4e1ecoo6pasHbIM UCNONb308AMb BbICOKOMEXHO02UYHbIE MemMOoOdbl QuazHOCMUKU, BKA04Yas KT-peKoHcmpyKyulo cocy0os u dpyaux aHamomude-
CKUX cmpyKmyp 8 061aCMU XUpypau4yecko2o 8MeLamenscmaa.

[Kntouessie cnosa: 2eMukonIkmomus, pak 060004HOU KUWKU, MPAHCNO3UYUA BHYMPEHHUX op2aHos, D3 numgoduccekyus, nesokapous]

KOH®JIUKT UHTEPECOB: Agsmopsi 3a78/1510m 06 omcymcmsuu KOH(AUKmMa uHmepecos.
Om nayueHmxu 66110 NONy4eHO NUCbMEHHOe UH(OPMUPOBAHHOE Co2/1acue Ha NY6UKAYUI OAHHO20 KNUHUYEeCK020 C1y4as. AHOHUMHOCMb
nayueHmxu coxpaxexa. Jina ny6aukayuu 3mozo cay4aa 00obperHue 3mu4ecKo20 Komumema He mpe6osanocs.

Ana yumuposarus: Waxmatos [I.T., CaitdytanHosa K.P., Enurynawsunn P.P., Mypatos .. FfemnkonakTomMus ¢ pacluimpeHHoit numdoanccekLmen
npu 06paTHOM pacnonoXeHUn BHYTPEHHUX opraHoB. Kosonpokmonozus. 2020; 1.19, Ne4, c. 107-114. https://doi.org/10.33878,/2073-7556-2020-
19-4-107-114

HEMICOLECTOMY WITH EXTENDED LYMPH NODE
DISSECTION IN PATIENT WITH SITUS VISCERUM INVERSUS

Dmitry G. Shakhmatov'?, Karina R.Saifutdinova?, Revaz R.Eligulashvili', llgiz
|.Muratov'

'Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya
str., 2, Moscow, 123423, Russia)

?Russian Medical Academy of Continuous Professional Education of the Ministry
of Healthcare of Russia (Barrikadnaya str., 2/1-1, Moscow, 125993, Russia)

Colorectal resection for cancer in a patient with partial situs inversus was described for the first time.

Hemicolectomy with D3 lymph node dissection for left-sided ascending colon cancer was performed in a 78-year-old woman with abdominal
organ transposition and laevocardia.

There were no intraoperative complications, but the procedure was technically challengeable due to advanced adhesions in the abdomen after
the previous cholecystectomy.

The case illustrates following the oncological principles in patients with abnormality. In order to determine proper volume of surgery and to
minimize risk of intra-and postoperative complications, application of high-tech diagnostic tools is preferable, including CT reconstruction of
vessels and other anatomical structures situated in the surgical site.

[Key words: hemicolectomy, colon cancer, situs inversus, D3 lymph node dissection, laevocardia]
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BBEOEHWE

06paTHoe (3epKanbHOE) pacnofioXeHUe BHYTPEHHUX
OpraHoB WM TPaHCMO3nULUMA BHYTpeHHUx opraHos (TBO)
— 3TO pefKoe BPOXAEHHOe 3abo/neBaHUe C ayTOCOM-
HO-peLeCCMBHbIM TUMOM HacnefoBaHUsA, NpU KOTOPOM
OpraHbl OPIOWHON M TPYAHOIK MONOCTM 3aHWUMAIOT Aua-
METpaibHO MPOTUBOMOJI0XKHOE MECTO MO CPAaBHEHUIO C UX
HOpManbHbIM TOMOrpao-aHaTOMUYECKUM MONOXKEHNEM.
Mpu 3TOM aHOManun cepaLe, Cenes3eHKa, XenyfoK 1 aopTa
NIOKanu3yloTcA CMNpaBa, a NeYeHb M HUMKHAA Nonas BeHa
— cnesa [1]. TpaHCnO3WLMsA BHYTPEHHUX OPraHOB MOXET
ObITb NMONHOIA, KOrfa OpraHbl rpyaHON KNeTKu M BOpiol-
HOI MONOCTM PAcMoNOXeHbl 3epKanbHO — Situs inversus
totalis, u yacTMYHON — MHBEPTUPOBAHbLI OpraHbl TONbKO
OfiHOI 13 obnacTeit [2]. [JaHHas aHOMaNMA YacTo Conpo-
BOX[JAETCA BPOXAEHHbIMKU mopokamu ceppua (3-8%),
acnneHuein unuM noaucnneHueir, GunuapHoit atpesueit
[3-5]. B HacTosillee Bpems OTCYTCTBYIOT [OCTOBEPHble
CBEAEHWNA O 4acToTe BCTPEYAEMOCTU ITOrO COCTOAHWS.
Wwvelowmecs B nutepatype faHHble Yalle BCEro OCHO-
BbiBalOTCS Ha pabotax Campbell M., KoTopbiit aHanM3u-
poBan OMbIT NEeYeHNs NMaLMEeHTOB C MOPOKaMu Ceppua B
50-60-x ropax npouwsoro Beka [6]. Cuntaetcs, yto TBO
otmeyaetca y 0,8-1 3 10-20 TbicAY HOBOPOXAEHHbIX, NPU
3TOM HabniofaeTcs npeobnagaHue MYXCKOro nona 3:2
[78]. Mo panHbiM Choi D.H. u coast., TBO Gbina 3aperu-
CTpMpoOBaHa B 5 cnyyasax U3 34723 B3poCabiX NALUEHTOB,
NPOXOAMBLIMX KONOHOCKONMWIO B KOPeNCKOM HauuMoHanb-
HOM OHKonornyeckom ueHtpe [9]. CnepyeT oTMETUTS,
yto coveTtaHue TBO c pacnonoxeHuem cepaua B NEBOW
MONOBMHE TPYAHON KNEeTKW (NleBOKapaMeit) BcTpeyaercs
3HAUYUTENBHO PEXKE, YeM NOSIHOE 06PATHOE PACcMooKeH e
BHYTPeHHUX opraHoB [10]. Mpn 3TOM BaxHbIM OTIMYMEM
BapMaHTa aHOManuu C NeBOKapAuen ABNAETCA BblCOKas
yacToTa conyTcTBylOWMX 3a6oneBaHuit cepaua (95%),
YTO 3ayacTylo onpefenseT Manylo NPOAOIKUTENbHOCTL
U3HU Takux nauueHTos [11].

Mo coobuieHnio Beck C., ogHMM M3 Haubonee paHHUX
LOCTOBEPHbIX onucaHuit caydaes TBO Gbina aHomanus,
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BbifiBNeHHas y Mapuu Mepuuun, koponesbl ®paHumu
(1575-1642 r.) [12]. PaHee TBO y MBOTHbIX OTMEYanach
ApucToTenem, a y 4enoBeka 0OpaTHOE pacnooXeHue
BHYTPEHHUX OPraHoB, AMArHOCTUPOBAHHOE NpY AyTONCKUMY,
onucsiBanu Hieronymus Fabricius B 1600 r. u Petrus
Servius B 1615 r. [13]. MNpwu fanbHeiiwem usyyeHumn nute-
paTypbl Mbl BbIIBUIK, 4TO NEPBOE YNTIOMUHAHWE YaCTUYHOA
TBO npwu xun3Hu BcTpeyaeTcs B pabote Kuchenmeister F.
B KoHLe XIX Beka [14]. B nocnegywouee ctonetne Gbin
ony6i1KoBaH paj HeBONbLWKX cepuit NofobHbIX Hab-
AeHuii [2,6,15].

Ha ceropHAWHUA feHb B Hay4HOI MH(OPMaLMOHHON
Cpefie Bce valle NosBAATCSA NybaMKaLmum, NOCBSALEHHbIE
OMUCaHMI0 Pa3NNYHbIX OMEpaTUBHbIX BMELWATENbCTB Y
nauueHToB ¢ TBO, nockonbky faHHas aHOManus npeg-
nonaraeT TEXHUYECKUe CNOXHOCTU B XOAEe BbIMOJNHEHUS
Xupypruyeckoit onepauun [16]. Mo pesynbtatam npo-
BEJIEHHOr0 HaMW MouCKa B 3apybexHol nuTepatype,
OMMCaHUe XWMPYPrUYeCKOro JeYeHUs KONOPEKTaNbHOMO
paka (KPP) y Takux nauueHTOB NpeACTaBAeHO /Ulb B
10 pabotax [17-19]. B u3yyeHHbIX HaMKU OTEYECTBEHHbIX
WCTOYHWKAX NPUBOJMUTCA OMbIT Pa3fnyHbIX Onepauuin Ha
opraHax 6ptowHoii nonoctn [20-22], ofHaKo He 6biio
0OHapyXeHO HU OAHOMO YNOMUHAHUA O Pe3eKLun Toj-
CTOM KULLKHU.

B ®rbY «HMWL, kononpoktonorun umenn A.H.Pbixux»
Mun3pgpasa Poccun exerogHo BbinoaHsaetca ceblwe 1400
pe3eKuMin TONCTOM KUWKKM MO MOBOZY paka, NMpu 3TOM
3@ BCIO UCTOPUIO KAMHWUKW Gbl1 3aperucTpupoBaH efuH-
CTBEHHBII Cly4ail onepauun y NaumueHTKN C YacTUYHbIM
00paTHbIM PacnoNoXeHUeM BHYTPEHHUX OPraHoB.

B cBa3m c pepkoctbio covetanus TBO ¢ KPP u otcytcTBM-
€M OMucaHus NofJobHbIX Clly4aeB B OTEYECTBEHHOI NnTe-
paType, a Takxe BBUAY OCOOEHHOCTEN B TaKTUKE XWUPYp-
TMYECKOTo JNIeYeHWs U NepuomnepaLmoHHOTO BefeHUs,
AEMOHCTPaLUs AaHHOTO HabMIAeHUs, HA Haw B3MAL,
npefcTaBnseT onpefeneHHblil UHTepec.

PaboTa cocTaBneHa B COOTBETCTBUM C PEKOMEHAALUAMM
no onucaHuio ciydvaes xupyprudeckoro neyvenuns SCARE
[23].
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Uenb. OueHka ponv KOMMAEKCHOrO Hempodusnono-
rMYeCcKoro MCcnefoBaHvs AN BbIABMEHVA HeponaTtum
NONOBOrO HEPBA Y NaLMEeHTOK C OONeBbIM CMHAPOMOM Ha
doHe nponanca Ta3oBbIX OPraHoB.

Matepuanbl n merogbl. O6cnenoBaHbl 44 NauUeHTKK
C MPONANCcoOM Ta30BblX OPraHOB ¥ BONEBbIM CUHAPOMOM
B 00NacTV OpraHoB Manoro Tasa W mpomexHocTn. Bce
NaUmMeHTKM ObIIY KOMMNEKCHO obcnefoBaHbl B oObeme:
dU3MKaNbHbBIM OCMOTP, KONOHOCKONUA, Aedekorpadus,
KOMMNeKCcHasa COUHKTEPOMETPUA 1 KOMMIEKCHOe Hel-
podusnonormyeckoe obcnefoBaHne B BUae CTUMYNA-
LUMOHHOW 3neKTpoHepomMmnorpadum (IMI) ana msyde-
HWS NATEHTHOrO Neproaa NPOBEAEHNA BO30YXAeHNA Mo
JBMraTesnbHbIM HepBam (MaTeHTHOCTb M-0TBeTa), a Takke
rnybokoro nyaeHaansHoro (IMP) n 6ynbbokaBepHO3HOroO
pednekcos (bKP).

Ponb KOoMnnekcHoro
HeNnpPoPU3NoNOrM4YecKoro
nccnenoBaHMA B AMArHOCTUKe
HenponaTn NONOBOro HepBa
y MauneHTOK C NpoJsiarncom
Ta30BbIX OPraHoB 1 60neBbIM
CUHLPOMOM

https://dx.doi.org/10.18565/aig.2020.6.72-79

®omeHko O.10., Aukacos C.U.,
KpacHononbckun B.M., MapTtbiHoB M.IO.,
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Pesynbrartbl. Hellponatna y nauueHTok C 6onesbim
CMHAPOMOM Ha $OoHe Mponanca Ta3oBblX OPraHOB MOHO-
natepasnbHo MM bunatepanbHO Mo AaHHBIM HERPOPU3M-
OflIOMMYECKOTrO MCCEA0BAHMA BCTPEYAETCA BO BCEX Ha-
bniogeHnsax. Y 65,9% 60nbHbIX HeponaTtus MoXeT ObiTb
AMArHoCTMPOBaHa MO YBEAMYEHMIO NaTeHTHOCTU M-OT-
BeTa (B COBOKYMHOCTU C M3MeHeHnem nokasaTtenel bKP/
[TIP), B TO Bpema Kak B 34,1% cfydyaeB AaHHOe COCTOAHNe
PEernmcTpPUPYETCA TONbKO MO HapyLleHuo napameTpos 1P
n bKP.

3aknioueHune. B anropnt Hepodusnmonornieckoro
MCCneaoBaHVAa Y MaUMEHTOK C OONEBbIM CUHAPOMOM Ha
doHe Nposnanca Ta3oBbIX OPraHoB MOrYT ObITb BKOUEHDI,
MOMUMO M3yYeHMs NaTeHTHOCTM M-0TBeTa, OLeHKa CMme-
WAHHOro BO3BpaTHO-pednekTopHoro oreeTa 8 Buae TP,
a Takxe n3ydeHne bKP.

KnioueBble cnoBa: nponanc Ta3oBblX OPraHOB, HeepKaHne KNLWeYHOro COALPKNMOro, HeIZpOI'laTI/\ﬂ MONOBOro Hepea, CTUMYNALMOHHAA

3neKkTpoHenpomMunorpadus, anekTpon Cs. Mapka, Helpodrsmonornyeckoe NCCefoBaHKe, CMeLlaHHbI BO3BPaTHO-pehneKTOPHbIM OTBET,

6ynbOOKaBEePHO3HbIN pednekc

Ha npaBax peknambl
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KnuHuyeckun cnyvaii

BonbHas M., 78 ner, B snBape 2019 roga obpartunach K
HabnoaoLeMy ee Kapamnonory ¢ xanobamm Ha obulyio
cnabocTb U ObICTPYIO YTOMASEMOCTb, KOTOpPbIE K TOMY
MOMEHTY NPUCYTCTBOBA/IN B TeUeHNe 6 MecALeB.
HeobxofMMO NOAYEPKHYTb, YTO 3HAYMTENbHYIO YacTb
XU3HW NaLMEeHTKa He 3Hana o6 aHoManuu pasBuUTUA K
He OTMeyana Kakux-nMbo 0COBEHHOCTeN B COCTOSHWM
3040pOBbsA, KOTOpble MOXHO Gbl0 6Gbl CBA3aTh C TpaHC-
nosuuuen BHyTpeHHnx opraHos. OgHako B 1995 rogy no
noBoJy NOBTOPSAIOWMXCA NPUCTYNooOpasHbix Goneit B
XMBOTE, CONPOBOXAABIIMXCSA TUXOPaAKOM, Gbina obcne-
[O0BaHa, BbIABNEHO O0OpaTHOE PacnofoKeHWe BHYTPEH-
HUX OPraHOB W MPWU3HAKM KanbKyne3HOro XoneuucTy-
Ta. [lponsBefeHa X0NeUUCTIKTOMUA BEPXHECPEAUHHBIM
NanapoToMHbIM [0CTynoM. MeauUMHCKNE AOKYMeHTBI
He COXpaHWNUCh, OAHAKO M3 Geceabl C XMPYpProM naum-
€HTKa NOHANA, 4TO onepaums Oblna NPOJOMKUTENLHON U
COMpOBOXAaNnacb TEXHUYECKMMMN CNOKHOCTAMM.

Kpome Toro, nmauueHTka [BAuTeNbHO HabMOfaeTcs B
HMWL, kappuonornn B CBA3WM C HapylleHWeM puTMa
cepaua. B 2017 rogy 6onbHas nepeHecna paguovac-
TOTHYI0 abnALMI0 KaBa-TPUKYCNMAANbHOTO MCTMyCa MO
noBOAY NepCUCTUpYyIOLLero TpeneTaHusa npeacepanii, a
3aTeM — UMNNAHTaLWIO ABYXKAaMEPHOTO 3N1eKTPOKapamo-
CTUMYNATOPA N0 NOBOAY CUHAPOMA C1aboCTU CUHYCOBO-
ro ysna.

MpuHMMAs BO BHMUMaHWe *anobbl Ha cnabocTb, nauu-
eHTKa Gblna 06cneoBaHa, Npyu 3TOM NPU3HAKOB EKOM-
neHcauum cepieyHo-CcoCyaUCTbIX 3a00neBaHnii n Hapy-
WeHMs paboTbl KAPAUOCTUMYNATOPA He ObINO BhIABAEHO.
B aHann3e KpoBM OTMEYEHO CHUXKEHWE reMornobuHa Lo
98 r/n, B CBA3M C YeM BbINOJIHEHA FACTPOCKOMUSA W KOJO-
HOCKOMWS, @ TaKXXe Ha3HayeHa KoOHCepBaTUBHasA Tepanus
npenapatamu xene3a, Ha ¢hoHe KOTOpoii aHemMus Oblna
cKoppeKTupoBaHa. pu 3H[OCKONMYECKOM MCCNefoBa-
HUW NULLEBOLA, XeNyaKa U ABEHAL[LATUNEPCTHOM KULWKK
rpyObIX OTKNOHEHWIA OT HOPMbI He ObiNno 0GHapyxe-
HO. B xofie KONOHOCKONMUM KOHCTaTUPOBAHO YAJIMHEHNE
TOJICTOM KMIWKKW, NpU 3TOM B BOCxoAsAlieil 060404HON
KWUWKe BM3yanu3upoBaHa OniofLeobpasHas Onyxosb
NPOTAXEHHOCTbIO OKONO 5 CM C HEPOBHO, U3bA3BAEH-
HOW, KOHTAKTHO KpoOBOTOYalWen noBepxHOCTblo. [lpu
naToMopdoNorMyecKkom WCcNefoBaHUM 6GUONCUIAHOTO
maTepuana BbliBNEHbl KOMMIEKCbl afleHOKAPLMHOMbI.
MauneHTKa obpaTunack B HalW LeHTp Ans goobcnenosa-
HUA U NeYeHus.

Mpn ocMOTpe YCTaHOBNEHO, YTO NALMEHTKA HOPMOCTEHH-
YecKoro TEeNOCNOXeHUs, 0ObIYHOrO NUTaHUA (MHAEKC
Macchl Tena 24,6 kr/m?). 0blee cocTosiHME NPU3HAHO
VAOBJETBOPUTENbHbIM, 2 6ania no WKane oLeHKN cTaty-
ca naumenTa ECOG [24]. KoxHble NOKPOBbI HECKOJbKO
6nepHoit okpackn. OfbIWKKW, PacCTPOACTB reMofMHaAMK-
Kn He BbifBNEHO. XXWMBOT Npu OCMOTPE CUMMETPUYEH,
yYacTByeT B aKTe AblXaHWs, NP1 3TOM nanbnayms 6e36o-

TEMMKOJISKTOMMS C PACLLUMPEHHOM JIMMDOAMUCCEKUMENA
MPY OBPATHOM PACMOJTOXEHMM BHYTPEHHUX OPTAHOB

Pucyvok 1.
M. AkcuansHas (A) u pponmansrHaa (b) npoexyuu. Cmpenkoli
ommeyeHa onyxob B0cx00Awel 06000YHOU KUWKU

Figure 1. CT of patient M. Axial (A) and frontal (b) projections.
The arrow marks the ascending colon

KOMHblomepHaﬁ momoepamma nayueHmku

ne3HeHHa BO Bcex oTaenax. [leyeHouHas TynoCTb BbiAB-
NAETCA CneBa, NEPKYTOPHO Kpal neyeHu onpepenserca
Ha ypoBHe peGepHoil fyru. PyGel nocne BepxHecpeamH-
HOI nanapoTtomMuu 6e3 NPU3HAKOB BOCMANEHMS, FPbIXe-
BbIX BbINAYMBAHWI He onpepensetcs. [pu BarnHanbHOM
W peKTanbHOM NanbLEBOM MCCNef0BaHMW natonoruye-
CKWUX W3MEHEHWNIA He BbISBNEHO.

OcHoBHble nabopaTopHble nOKa3aTenn B mnpepenax
pedepeHCHbIX 3HaYeHWi, TaKKe He OTMEeYeHO MNOBbI-
weHue ypoBHA oHkoMapkepoBs: CA 19-9 — 3 Eg/mn, P3A
- 14 Hr/mn.

B xopme MynbTMCNMpanbHOM KOMMbIOTEPHOW TOMOrpa-
tumn (MCKT) rpynHOit KNeTKN OTKNOHEHUI OT HOPMbI He
BbisieneHo. Mpu MCKT 6piowHoit nonocTi u Manoro Tasa
obpalwano Ha cebs BHUMaHWe 3epKajbHOEe pacnosoxe-
HUe BHYTPEHHUX OPraHOB MO CPaBHEHWIO C HOPMaNbHOW
nokanu3saumeii. Tonctas KUWKa yAIMHEHa, pacnonoXeHa
HETUMUYHO: KYNoN CNenon KUIWKW BWU3yanu3nMpoBacs
B Me3oractpanbHoit obnactm cneea. Onyxonb npoTsa-
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XEHHOCTbIO 3,5 CM C yTONIWeHNeM CTeHKM Knwwku fo 1,0
CM onpegensnacb B CpefHell TpeTu Bocxoasiuei 06o0-
LOYHOW KWLKK, PpacnofioXeHHoi B 1€BOI NoapebepHOl
obnactu. 3anopfo3peHa MHBa3WUA OMyXONM B Mapaku-
WeYyHyto KneTyaTky Ha my6uHy fo 0,2 cM. B 6pbixeiike
BoCcxofAleidl 000A0YHON KUWKM BU3Yyanu3MpoBanuch
eAMHUYHble NUMdaTnyeckune y3nbl Jo 0,4 cM B fuameTpe
C poBHbIM KOHTYpoM (Puc.1).

Ha 3Tane nnaHMpoBaHWA ONepaTUBHOIO BMeLATeNbCTBa
C LeNblo YNYYLINTL OPUEHTUPOBAHME B GPIOLIHON NoNo-
CTM W MWHWMWU3NPOBATb PUCKW WHTPAOMepaLuoOHHbIX
OCNOXHeHU Gbina npoussefeHa 3D peKoHCTpyKLUA
cocynoB OplOWHONA NOAOCTU U BUPTyasbHas KOJOHO-
rpacmsa. MNoctpoeHHas 3D mopenb COCyROB MO3BOAM-
na NpoCcNeauTh X04 NoAB3AOWHO-060404HOI apTepuy,
YTOYUHUTb MECTO €€ OTXOXAEHUS OT BEpXHeil Gpbixeey-
HOW apTepwu, Npu 3TOM NOMUMO 3ePKaNbHOro pacnono-
eHUsA apTepuii CyLeCcTBeHHbIX COCYAUCTBIX aHOManum
BbIIBNIEHO He 6bino (Puc.2).

PucyHok 2. MCKT 3D aneuozpagpus 6onsHold M. (A — aopma,
ICA - nods30owHo-060004Has apmepus, SMA — sepxHas 6pbI-
JeeyHas apmepus,).

Figure 2. MSCT 3D angiography of patient M. (A - aorta, ICA -
ileocolic artery, SMA - superior mesenteric artery)

BupTyanbHas KonoHorpacua HarmsAHO NPOLEMOHCTPH-
poBana yajanHeHne 060[04HO KMWKK C HOPMUPOBAHU-
€M HEeTUMUYHBIX U3rMOGOB U MHOTOMIOCKOCTHBIX METENb
(Puc.3).

YunTbiBas COOTBETCTBUE KPUTEPUAM BKIIOYEHUS, 6ONb-
HOW NpepfioXKeHO y4yacTue B MyNbTULEHTPOBOM paH-
AOMW3UPOBAHHOM WCCNEAOBAHUM  OHKONOTrMYECKMUX
pe3ynbTatoB BbinonHeHna D3 numdopmccekummn npw
pake obopouHoi kuwku (COLD trial) [25]. NauyueHTka
nognucana AobpoBonbHOe MHGOPMUPOBAHHOE COMa-
Cue W Obina paHLOMU3MUPOBAHA B TPyNMy BbINOJHEHUS
D3 numdopuccekumm.

28 ¢eBpana 2019 rofa npousBefeHa onepauus yepes
nanapoToMHblit gocTyn. [pu MHTpaonepaLMoHHON peBu-

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

Pucynok 3. BupmyansHaa KonoHozpamma nayueHmku M.
Cmpenkoli yka3aH Kynoa cienoll KUWKU, OKanu3ymowulics 8
nesoli me3oeacmpansHol obnacmu

Figure 3. Virtual colonoscopy of patient M. The arrow shows
the dome of the cecum, localized in the left mesogastric
region

31U B BPIOWHON MONOCTU BU3Yanu3MpoBaHo obpatHoe
pacnonoxeHue BHYTPEHHUX OPraHOB: MeYeHb U HUKHARA
nonas BeHa pacnofiiaraincb CNeBa, XenyaoK, cenesexka
M aopTa — crnpaea. MneouekanbHbI OTAEN KUWEYHUKA
NI0KanM3oBasncs B NeBoit 60koBoit obnactu. Bocxoasias
060/04Has KULWKaA pacnonaranach B 1eBOM noapebepbe,
6blna GUKCMpoBaHa MIOTHLIMU PYOLOBBLIMU CNAaKamMm K
JIOXY paHee yAaNeHHOro Xen4yHoro ny3sips. B cpepHeit
TPeTu BOCXOAs el 060A0YHOM KUWKM NasbnMpoBanach
NA0OTHAA OMyXoJb OKONO 3 CM B [MAMETpPe, He BbIXOAA-
Was 3a npefenbl KUWEYHON CTEHKU. YBENMYEHNUA NUM-
thaTMyecKux y3N0B N0 xoAy OpbIXKEEYHbIX COCYAO0B He
BbifiBNieHo. CUTrMOBMAHAA M nonepedyHas 060404YHas
KAWKA VANMHEHbl, 00pasyloT MHOMECTBEHHble MeTu,
npu 3TOM OTMEYaeTCs CcpalleHue OpbiKeeK TONCTON W
TOHKOM KUWKMN U UX aHOMAJIbHOE B3aUMOPACMOOXKEHMe,
a TaKe BblpaXKeHHbli pybLIOBO-CNaeyHbI NpoLecc BO
BCcex oTgenax 6pioWwHoi nonoctu. Mocne BbINOSHEHNS
agresvonusnca M MOBTOPHOW TLATeNbHON peBU3UK
ObII0 MPUHATO PELEHWE BLINONHUTL XUPYpruyeckoe
BMeLIATeNbCTBO B 3aN/1aHMPOBAaHHOM 0ObeMe.
Pa3genbHO 6bIN BbieNeHbl, TMTMPOBAHbI U NEpPeceyeHbi
y OCHOBaHWA NOAB3AO0WHO-060404Hble (Puc.4) u npa-
Bble 060f0uHble (Puc.5) cocynbl. Mpu 3TOM ocyLiecTBe-
Ha aumdoamnccekuns B obbeme D3.

C TeXHMYECKUMU TPYLHOCTAMU, 0BYCNOBNEHHBIMU Ciaey-
HbIM NPOLECCOM U HETUMWUYHON aHATOMUEN, Npon3Bese-
Ha MO6UIM3aLMs B IMOPUOHANBHOM C/IOE C BbINOJHEHU-
€M TOTaNbHOW Me30KONIOH3KTOMUKU. MoGuAN30BaHHbIE
OTAENbl KUIWEYHWKA C OMNyXo/lbl pe3eunpoBaHbl Ha
VYPOBHE HAaMeYEHHbIX FPaHuL: NPOKCUMaNbHas — CPeAHAS
TpeTb nonepeyHoi 0OOAOYHOW KWWKW, AMUCTaNbHAs —
B 15 CM NpOKCMMasbHee WIEOLEKaNbHOro nepexoja.
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PucyHok 4. MiumpaonepayuorHHas gomozpacpus nayueHmku M.
Jlumgpoduccekyus 8 obveme D3 y mecma omxoxdeHus noo-
8300WH0-060004HOl apmepuu. SMA — sepxHAs GpbixeeyHas
apmepus, ICA — no08300wWH0-060004Has apmepus.

Figure 4. Intraoperative photo of patient M. D3
lymphadenectomy at the origin of the ileocolic artery. SMA -
superior mesenteric artery, ICA - ileocolic artery

Onepauns 3aBepweHa (OPMUPOBAHMEM [ABYXPALHOIO
“Neo-TpaHCBEP30aHACTOMO3a MO TUNY KKOHeL-B-KOHeL»
pYyYHbIM CMOCOBOM C MocneayoLMM NOCNOHLIM YILINBa-
HMEM NanapoTOMHOM paHbl. MPomOMKUTENLHOCTb One-
paumun coctasuna 405 MUHYT, MHTpaonepaunoHHas Kpo-
BonoTeps oueHeHa B 200 M.

Ha 4 cyTku nocneonepauMoOHHOrO nepuopa y nauu-
€HTKW pa3BWJICA Nape3 XenyAo4YHO-KMUIEYHOro TpaKTa,
4TO NOTPEBOBANO YCTAHOBKM HA30racTpanbHOro 30HAA
ANA [EKOMNPecCcuu JKenyaka W Ha30MHTECTUHAaNbHOrO
30H[2a ANA afAeKBATHOrO 3HTEPaNbHOro KopmneHus. Ha
(hoHe pa3BMBLUErOCH OCNOXKHEHUA U CBA3AHHOTO C HUM
HapyleHUs BOJHO-3NEKTPONIMTHOrO GanaHca y 60Mb-
HOW YeTbIpeX bl BO3HMKANN CUMNTOMHbIE MAPOKCU3MBI
mMepLatenbHon apuTMKUK, CONPOBOXAAOLWMECa pe3Koi
cnabocTblo. B CBA3M C 3TUM NaLMeHTKa HEO[HOKPATHO
nepeBOAMNach B OTAeNEHWE peaHWMaLUK, rae npoBo-
AUNacb KOppeKuus BOAHO-3NEKTPONUTHBIX HapylleHUN
M MeMKaMeHTO3Has KapauoBepcus.

MauueHTKa BbINMCAHA B YAOBNETBOPUTENbHOM COCTOS-
HUM Ha 23-I AeHb nocne onepauun Ha GoHe paspelle-
HWUA nape3a XenyLoYyHO-KULWEYHOro TpakTa U HopManu-
3aluun CepaeyHoro puTma.

Mo paHHbIM MaTOMOP(OAOrMYECKOr0 UCCAef0BaHUSA
onepaLMoHHOro npenapara, ONyxo/ib MNpefCTaBieHa
CNU3UCTON afleHOKAPLMHOMOM TONCTOM KUIWKK HA (oHe
BOPCMHYATOI afleHOMbI C OBLWMPHBIMU U3bA3BAEHUAMM U
npu3Hakamu NMMMOBACKYNAPHON MHBA3MK B Npepenax
pocTa onyxonu, B 49 nnmdartmyeckux ysnax GpbiKenku
npaBblX OTAENOB 000[0YHOI KMWKM METacTasoB He
BbifiBNeHO. TakuM 06pa3oM, B COOTBETCTBUM C aKTyasb-
HoW Knaccudukaumen TNM, onyxonb CTagMpoBaHa Kak
pT3NOMOL1 G3.

TEMUKOJIIKTOMMS C PACLLMPEHHOM JIMM®OAMCCEKLUMEN
MPY OBPATHOM PACMOJTOXEHMM BHYTPEHHUX OPTAHOB

PucyHok 4. MiumpaonepayuorHas comoepachus nayueHmku M.
Jlumgpoduccekyus 8 obveme D3 y ocHosaHus npasoli 060004-
Holi apmepuu. RCA - npasas 0600o4Has apmepus, ICA - noo-
8300WH0-060004HaAs apmepus.

Figure 5. Intraoperative photo of patient M. D3
lymphadenectomy at the base of the right colic artery. RCA -
right colic artery, ICA - ileocolic artery

JinmdboBackynspHas WHBasus M causeobpasyollas
thopma onyxonu ABAAIOTCA QOPMaNbHbIM NMOKa3aHWeM K
a[iblOBaHTHOMY NIeYEHWUIO, B CBA3M C YeM paccmatpusan-
Csl BApUAHT NPOBEAEHNS MOHOTEPANUM KaneyTabuHoM.
OpHaKo, NpMHUMAA BO BHUMAHKE HANM4YMe COMYTCTBYHO-
WNX CepAevyHO-COCYAUCTHIX 3ab0NeBaHUN M BbICOKMI
PUCK KU3HEYrpoXalowWmx OCNOXKHEHUN, XMMUOTepanus
He NMpPOBOAWNACS.

MauneHTKa perynspHO NPOXOAUT KOHTPOJbHble 06Chne-
poBaHuA. YpoBeHb oHKkomapkepoB P3A u CA19-9 B
KpPOBM He npeBblwaeT pedepeHCHbIX 3HavyeHuin. Mpu
KOMMNJIEKCHOM MHCTPYMEHTaNbHOM 00CeA0BaHUN Yepes
10 mecsAueB nocne onepauuu, BKAOYABLWEM TOTaNbHYIO
KofoHocKonuto, a Takxe MCKT rpyaHoit knetku, Gproww-
HOI MONOCTW M MANOTO Ta3a, NPU3HaKoB BO3BpaTa 3abo-
NeBaHUA He BbIABNEHO.

MauneHTKa Npojo/mkaeT HabnloaeHWe y Kappuonora,
NapoKcU3MoB hUOPUNNALMM NPEeACepPAnii He OTMEYaET.

OBCYXOEHUE

MpuBeaeHHbI Ciyyal BbIMONHEHUA pe3eKuun TONCTOM
KUIWKKU C paciMpeHHOM nuMdoanccekumen y naymeHT-
KW C 06paTHbIM PacnoioKEHWEM BHYTPEHHWUX OPraHoB
WANIOCTPUPYET ABE TEHAEHLMUN B COBPEMEHHON OHKOKO-
NONPOKTONOMMMW — CTaHZAPTU3ALMIO EYEHUA N NEePCOHMU-
(bMUMPOBAHHBIA NOAXOM.

Pa3paboTka CTaHAApPTU30BaHHbIX METOJ0B BbIMOJHEHNS
onepauuii, BKkioYas BbI6op obbeMa NUMMbOAMCCEKLMY,
6asupytollascs Ha MybTULEHTPOBbLIX WCCIEL0BAHUAX
C BbICOKMM YpOBHEM [OKa3aTeNbHOCTH, KaK 0Xupaetcs,
YNYYWKT pe3ynbTatbl JevyeHust 6oNbHbIX KONOpeKTasb-
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HbIM pakoM. OfHO M3 TaKMX NEPCNeKTUBHbIX UCCNeao-
BaHuit - COLD trial opraHu3oBaHO C UeNbl0 OTBETUTb
Ha OAWUTENbHO AMCKYTUPYEMBbIi BOMPOC, Kakoi obbeMm
NMMQOANCCEKLMN ONTUMANBHO BLINONHATL NPU onepa-
LMsAX MO NoBoAY paka 060[04HOI KUWKKM. B HacTosee
BpemMs ony6aMKOBaHbI NpeaBapuUTENbHbIE pPe3ynbTaThl,
yKasbiBawliMe Ha yayylleHue CTagupoBaHus 3abo-
neBaHua 3a cyer D3 numdopuccekuun npu oTcyT-
CTBUM SIBHOTO YBEAWMYEHWUS 4uUCna OCNOXHeHui [25].
MNepcoHnMLMPOBAHHBIA NOAXOL B CTaHAAPTHbLIX Cily4a-
AX 3a4aCTyl0 HOCUT [eKNapaTUBHbIA XapaKTep, OAHAKO Y
npenCcTaBNEHHO NALMUEHTKY, yYUTLIBAA €€ BblPaXEHHbIE
aHaTtomuyeckne ocobeHHoCTH, Obin peann3oBaH 3a cyeT
aKTUBHOTO 0BCYKAEHUA TAKTUKM NEYEeHNs KaK Ha 3Tane
NOArOTOBKM K Onepauuu, Tak U MHTpaonepaLnoHHO, a
TakXe nocne BMewartenbcTea. C Uenblo KayecTBEHHO-
ro MJAHUMPOBAHMA XUPYPrUYECKOro BMeLIaTeNbCTBa el
BbinonHeHa KT aHruorpacdumsa u BUpTyanbHas KONOHO-
rpagus, 4To KOppecnoHAWpPYET C NUTepaTypHbIMU AaH-
HbIMU. TaK Ha OCHOBAaHMWU CBOEr0 OMbITa BbINOJHEHUS
pesekuuu xenyaka y nauueHta ¢ TBO Yamaguchi S. u
c0aBT. (2003) coobwWuam, 4To TPEXMEPHAS PEKOHCTPYK-
UM COCYAMCTOro pycna 6pioliHOro oTaena aopThl Npw
KT aHrvorpacduu 6bina nonesHa pns npenonepawmoH-
HOTO BBISIBNIEHWS COCYAMCTHIX Manbhopmaumii [26]. Ha
CErofHAWHUNA [eHb MyNbTUCNUPANbHAA KOMMNbIOTEPHAS
ToMorpadua cocynoB ¢ 3D peKoHCTpyKUMeit npu3HaHa
«30/10TbIM CTAHAAPTOM» HEMHBA3MBHOW BM3yanu3auuu
JaHHbIX CTPYKTYpP. B npepcraBneHHOM cnyyae, Hapsagy C
KT aHruorpadwueit, BoinonHeHa KT konoHorpadus, npu
KOTOPOM Onpefensnock He TONbKO COOCTBEHHO 3ep-
KaJibHOE PacrosioXeHne opraHoB BPIOWHOM NONOCTH, HO
" BbISIBNIEHO YAIMHEHMEe 060404HOM KUWKK C 06pa3oBa-
HMEM MHOTOMNOCKOCTHbIX NeTeNb.

Bonpoc foctyna npu pe3eKkuuax TONCTON KULWKK Y4acTo
ABNAETCA NpesMeToM AN OUCKYCCUIA, OQHAKO Yy npep-
CTaBNIEHHOW MALMEHTKM Mbl Cpa3y OTKA3anuchb OT Nana-
POCKOMMUYECKOr0 BMELIATeNbCTBA, YYUTbIBAA COYETaHUE
AHOManMM pa3BUTUA C OXKMUAAEMbIM BbIPAXEHHbIM Craey-
HbIM MPOLLECCOM MOC/e paHee NepeHeceHHON XoneLucT-
3KTOMWUM W3 CPeAUMHHO nanapotomuu. [puHMmMas BO
BHMMaHWe afieKBaTHyl0 BM3yanu3aluuio BepxHei 6pbi-
XeeyHoit apTepun u ee etsent npu KT aHruorpacuu,
OTCYTCTBME COCYAWCTbIX aHOMANWM, Mbl He TPaKTOBaAU
0COGEHHOCTM NALMEHTKN KaK NpOTMBOMNOKa3aHu1e K pac-
WUpeHHOW numdoanccekumn. MNaumeHTka cornacunacb
Ha npeanoXeHue y4yactBoBaTb B uccneposaHum COLD
trial, npu 3ToM nocpepcTBOM paHgomMu3aLmMK Gbina onpe-
penexa B rpynny D3 numdopnccekumu. Ha Haw B3msag,
BbIMOJIHEHWUE PACWIMPEHHOW NMM(OANCCEKLMN HE BHEC-
N0 CyWeCTBEHHbIA BKAAg B GOMbLYIO NPOAOIKUTEND-
HOCTb BMELIATeNbCTBA, TaK KaK OCHOBHbIE TEXHUYECKME
CNOXHOCTW W BPEMEHHbIE 3aTpaTbl OblNN CBA3aHbI C pas-
LEeNeHNEM MHOXECTBEHHbIX MIOTHbIX CMaek B GPIOWHON
nonoctu. Mo BCen BUAMMOCTH, 3TUM e Bbian 06yCNoB-
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NeHbl U ABNEHMA Nape3a XeNyAoYHO-KMIWEeYHOro TpakTa
B NOCNeonepaLnoHHOM Mepuoje 1, B CBOIO O4Yepepsb,
napoKcu3mMbl HGUOPUANALUN Npecepaunt.

B KOHEYHOM cyeTe XMpypruyeckoe neyeHue 610 Npo-
BEAEHO B COOTBETCTBUM C Pa3paboTaHHbIM MiaHOM, a
OMUCaHHbIE OCNOXHEHUA GbIM [O ONpefeneHHoi cTe-
neHu 3aKOHOMEpHb! M efBa M MoOru GbITb NpeoTBpa-
LeHbl NyTEM U3MeHeHUs 06beMa pe3eKLmu.

Ewe ofHMM aucKyTabenbHbIM BOMPOCOM fleyeHUs paka
TONCTON KUWKKN ABNAETCA afblOBaHTHAA XMMUOTepanus.
Mockonbky numM@OBACKyNApHAs WHBA3WA OMyXOlu U
cteneHb aunddepeHumpoBkn G3 npu BTOpON cTaguu
3ab0eBaHNA B HACTOALEe BPEMS pacCMaTpUBAETCA Kak
nokasaHue K afibloBaHTHOMY JieueHUto, nocnefHee Obiio
peKkomeH0BaHO xuMmuoTepaneBToM. OgHako dakTuye-
CKM XMMMOTEpanus He NPoOBOAMNACh, B TOM YMCe U3-3a
ONaceHns KapAMOTOKCUYECKMX 3(PHEKTOB, MOCKONbKY
MMEHHO NMpW AaHHOM KpalHe pefKkOM BapuaHTe aHOMa-
Nuu ¢ neBokapaueit (YactuyHas TBO) cepple ckomnpo-
MeTMpoBaHo B otanyne ot TBO ¢ gekcTtpokapaven, pns
KOTOpOJ KapAnonaTua He XxapaKTepHa.

3AKIMKOYEHUE

[laHHoe HabnlAeHWe NpencTaBifeTCs NEPBON OTede-
CTBEHHOI paboTOi, B KOTOPOW OMWUCAHO BbINOJAHEHME
pe3eKunn TOACTOW KUWKK C pacluMpeHHoi numdoamnc-
CeKuMel Npu 3epKanbHOM PacnofoXeHUU BHYTPEHHUX
opraHoB. Cnyyaii WMANKOCTPUPYET CHOXKHOCTL COONIO-
LEHUA MPUHLUMNOB OHKONOTMYECKOro pafuKanu3ma y
HeCTaHAapTHbIX nauuneHToB. Bmecte c Tem, Ha Haw
B3N, Y NOAABASALLEr0 OONbWMHCTBA GOMbHbBIX KONO-
peKTanbHbIM PaKOM TBepAas HaLeNeHHOCTb Ha papu-
KanbHOE BbIMOJHEHWNE XMPYPTUYECKOro BMeLaTeNnbCTBa
onpaefaHa. lpu 3TOM ANA CHUXEHWS pUCKa WMHTpao-
NepaLyMoHHbIX OCIOXHEHWA Ha 3Tane MOATOTOBKW U
NNaHWPOBaHMA BMeLlaTeNbCTBa CleAyeT MCNoNb30BaTbh
COBPEMEHHbIA [iMarHOCTUYECKNIA apCceHan BbICOKOTEX-
HONOTNYHBIX MeTOf0B, BKNtoyaa KT avrnorpaguio n KT
KonoHorpaduio.
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AHOTIJTACTUKA N BOKOBAS MOOKOXHA4
CPUHKTEPOTOMMUS B IEYEHMM XPOHUNYECKOMU
AHATNBHOWM TPELLIMHbI (cuctemaTtnueckuit 0630p
AUTEPATYpbl U METAAHANM3)

Apcnanbekoea K.U., Xptokun P.1O., Xapkos E.E.

DPreyY «<HMUL, kononpokronoruun nmenn A.H.Peixnx» Munusgpasa Poccum
(yn. Cansma Apguns, 8.2, Mockea, 123423, Poccus)

BBEJIEHUE: 6okosas nookoxHas cgurkmepomomus (BI1C) asnsemcs «3010mbiM cmaHOapmom» xupypau4eckozo edeHus XpoHUYeckol aHab-
Hol mpewjutsl (XAT). lIpeumywecmso BI1C neped Opyaumu onepamusHsiMu Memodamu se4eHus 3aKoyaemcs 8 6o/ee 8bICOKOU 3 gekmusHocmu
B OMHOWeHUU 3nUmenu3ayuu NoceonepayuoHHol paxsi u 6oaee HU3KOM pucke pazsumus peyudusos 3a6onesaHus. 00HaKo OaHHAs MemoouKa
CONpAXKEHA C BbICOKUM PUCKOM pa3sumus nocieonepayuoHHol HedocmamoyHocmu aHanbHo2o cguHkmepa (HAC). Anonnacmuka (All) — ane-
mepHamusHsIl Xupypaudeckuli Memoo, makxe HanpasneHHsll Ha neyeHue XAT, 3akaoyatowulica 8 nnacmuke depekma MecmHbIMU MKAHAMU U
No38ONALWUL CYLECMBEHHO CHU3UMb PUCK PA3BUMUS GHAbHOU UHKOHMUHeHYUU.

L{EJTb: oyeHums HenocpedcmaeHHble U 0mOaaeHHble pe3ybmamsl e4eHUs XpOHUYecKol aHanbHOU mpewuHsl ¢ npuMeHeHUeM aHONAACMUKU U
60K0800 NOOKOXHOU CHhuHKMepomomuu.

MATEPUAJIbI U METO/bI: 8binosHeH cucmemamuyeckud 0630p u MemaaHanu3 uccae0osaHul, CpasHUBAIOWUX pe3ybmams! e4eHus nocie npo-
BedeHus aHonaacmuku u 60KoBolU nodKoxHoU cuHkmepomomuu. [Tokazamenu, oyeHuBaeMble npu GHAAU3E: YACMOMA 3NUMenu3ayuu nocae-
0nepayuoHHoU paHsl, Yacmoma pazsumus HedoCMamo4YHOCMU aHAbHO20 CGHUHKMEPA, Yacmoma pa3gumMus noc1eonepayuoHHbIX 0CNOKHEeHUU.
Cmamucmuyeckas 06pabomka 0aHHbIX NpU CPAaBHeHUU UCCnedoBaHul, BKIIOYEHHbIX 8 MemMaaxanu3, nposodunacs 8 npoepamme Review Manager
5.3.

PE3YJITAThI: 8 cucmemamuyeckuli 0630p BKIOYeHO 4 ucciedosaHus, skayanwue 278 nayueHmos. B epynne All wakc snumenuszayuu mpewju-
Hbl Ha 63% Huxe, yem 8 2pynne bI1C (0LL=0,37; AN=0,19;0,74; p<0,005). [Ipu aHanuse yacmoms! NOC1EONEPAUUOHHbIX OCTIONKHeHUl cmamucmu-
yeckux pasnuyuli He sblagneHo (Oll=1,43; [JN=0,54;3,78; p=0,47). BeposmHocms pazsumus nocneonepayuoHHol aHanbHoU UHKOMUHeHYUU Ha
94% sbiwe 8 2pynne bIIC, yem 8 epynne All (0LL=0,06; JN=0,01;0,37; p=0,002).

3AKJIIOYEHNE: 60K08as NOOKOXHAS CHUHKMEPOMOMUS U GHONAACMUKA ABASIOMCS IhekmusHbimu memodurkamu nedeHus XAT. 00HaKo Hu3Kue
U HEOOHO3HAYHbIE NOKA3aMenu Kayecmsa uccine008aHull, NOCBAWEHHbIX CPABHEHUIO 3muX Memodos, BbICOKUL PUCK CMEUeHUs pe3y/ibmamos 8
CpasHUBGeMbIX 2pyNnax, a MaKxe 2emepozeHHOCMb NyGAUKAYUL, 3aCmMagaAom ¢ 0OCMOPOXHOCMbI0 N0OX00UMb K MPAKMOBKE NONYYeHHbIX OaH-
Hblx U QuKMytom Heobxo0umocms nposedeHus OanbHelwux uccnedosarud.

[Kntouessie cnosa: XxpoHuU4ecKas aHANbHAA MpeusuHd, 60Ko8as NOOKOXKHAA CchuHkmepomomus, aHonnacmuka, V=Y nnacmuka, LIS, AAF]

KOH®JIUKT UHTEPECOB: Agsmopsi 3a78/1510m 06 omcymcmauu KOH(AUKmMa uHmepecos.
Ana yumuposarus: ApcnaH6ekosa K.W., Xpiokuu P.10., Xapkos E.E. AHonnactuka u GOKoBas NMOAKOXKHAA COHUHKTEPOTOMUS B NeYeHUU
XPOHMYECKOW aHanbHOM TpewmHbl (cucTematuyeckuii 063op nutepatypbl U MetaaHanus). Komonpokmonoazus. 2020; 1.19, N4, c. 115-130.
https://doi.org/10.33878/2073-7556-2020-19-4-115-130

ANOPLASTY AND LATERAL INTERNAL SPHINCTEROTOMY

FOR CHRONIC ANAL FISSURE
(systematic review and meta-analysis)

Karina l.Arslanbekova, Roman Yu.Khryukin, Evgeniy E.Zharkov

Ryzhikh National Medical Research Center of Coloproctology
(Salyama Adilya str., 2, Moscow, 123423, Russia)

INTRODUCTION: lateral internal sphincterotomy (LIS) is considered the "gold standard" therapy for chronic anal fissure (CAF). Advantages of LIS
over other surgical techniques include higher rate of healing and lower risk of fissure recurrence. However, this procedure is associated with a
high risk of anal incontinence (AI) in the postoperative period. Anal advancement flap (AAF) is an alternative surgical procedure for CAF, which
requires the use of local flaps. Anal advancement flap is associated with a significantly lower risk of anal incontinence.

AIM: to compare short-term and long-term outcomes of anal advancement flap and lateral internal sphincterotomy in patients with chronic
anal fissure.

AHOIMJIACTMKA M BOKOBAS MNOAKOXHAS COUHKTEPOTOMMS ANOPLASTY AND LATERAL INTERNAL SPHINCTEROTOMY FOR
B JIEYHEHHUMN XPOHNYECKOUN AHAJIbHOM TPELLIMHbI CHRONIC ANAL FISSURE (systematic review and meta-analysis)

(cucTemaTnyeckuii 0630p nMTepaTypbl M METaaHanMs)
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MATERIALS AND METHODS: a systematic review and meta-analysis of studies comparing outcomes of anal advancement flap and lateral internal
sphincterotomy were conducted. The following parameters were evaluated: the rate of epithelialization, the rate of anal incontinence, and the
rate of postoperative complications. The statistical analysis was carried out using the Review Manager software 5.3.

RESULTS: the systematic review included four studies that presented the results of 278 patients. Compared with LIS, the odds for healing after
AAF were 63% lower (OR=0.37; CI=0.19; 0.74; P<0.005). No significant differences in the rate of postoperative complications (OR=1.43; (I=0.54;
3.78; p=0.47) were found. Compared with AAF, the odds for anal incontinence after LIS were 94% higher (OR=0.06; (I=0.01; 0.37; p=0.002).
CONCLUSION: both lateral internal sphincterotomy and anal advancement flap are effective for CAF. However, considering the ambiguity and
poor quality of data from the studies comparing these procedures, a high risk of bias for comparison groups and heterogeneity of the studies,
the results should be interpreted with caution. Therefore, the aforementioned limitations dictate the need for further research.

[Key words: chronic anal fissure, lateral subcutaneous sphincterotomy, anoplasty, V-Y plasty, LIS, AAF]
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BBEE,EHVIE MUHUMU3ALUN PUCKA PAa3BUTUS NOCieonepaLuoH-
HbIX OCJIOXHEHWUN ObINW NPEefoXKeHbl pa3inyHble
AHanbHas TpewwuHa - 3To AedeKT aHOLEpMbl, MeToAbl NNACTUKM pAedeKkTa aHOAEepPMbl KOXHbIM

pacnonarallWminca B npepgenax «aHaTOMUYECKO-
ro» aHanbHOro kaHana. TeyeHue paHHOro 3abo-
NeBaHUs MOXeT OblTb OCTPbHIM U XPOHUYECKUM.
Hanuune Takmx npu3HakoB, Kak py6LOBble Kpas
pedekTa, BONOKHa BHYTPEHHero cuHKTepa B ero
AHe, GUOPO3HbIKA MOAUN Y NPOKCUMANbHOTO Kpas
pedekTa, CTOpoXXeBoi OYropoK y ero AUCcTanbHoro
Kpas, a TaKkxe [JUTENbHOCTb aHamHe3a 3abone-
BaHUs Oosee 2 MecALEB CBUAETENbCTBYET, YTO
aHanbHas TpewmuHa ABNAETCA XpOHUYecKoi [1-6].
AHanbHas TpewMHa BO3HWKaeT y NuL Haubo-
nee TpyaocnocobHOro Bo3pacTa, YTO MOAYEPKM-
BaeT coUMaNbHyl 3HayumocTb npobnembl [7,8].
Cpean Bcex KONONPOKTONOrMYeCcKkux 3aboneBaHuit
aHanbHaa TpewuHa BcTpeyaetca B 10-15% cny-
yaeB, a 3a60/1€BaEMOCTb HAaXOLUTCA B npepenax
20-23 Ha 1000 HaceneHus [8,9].

OaHUM U3 ONepaTUBHbLIX METOAOB NeYeHus, Haubo-
nee 4acTto MCNOAb3YIOWMWMCA KONOMNPOKTONOramu,
ABNseTcs 6OKOBAas NOAKOXHAas CHUHKTEpPOTOMUSA
(BNC), koTopas Gbina npepnoxena Notaras M.J.
ewe B 1969 roay [10,11]. OpgHako metom BIC
CONPOBOXAAETCA [OCTAaTOYHO BbICOKOW 4acTOTOW
pa3BUTMA nocneonepaLMoHHON He[OCTaTOYHOCTH
aHanbHoro couuktepa (HAC), pocTturaoweit, no
LBAHHbIM psfa aBTopos, 45% [12-16].

C uenbio ynyyweHns 3P@eKTUBHOCTU NeYeHUsa u
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nockyTom [17-24]. Tak, Chambers W. c coaBTopamu
B 2010 r. B cBOEM MUCCNefOBaHMUM NoKa3an, 4yto V-Y
nAacTMKa MOXeT ObiTb yCMewWwHo MCnofib3oBaHa B
KayecTBe «MeTofa BbibOpa» B nevyeHun XAT [18].
[naBHbIM npeumywectsom V-Y nnacTtuku sasnsertcs
TO, YTO JaHHbI MeTOA No3BosiseT u3bexartb Tpas-
MaTU3aLUM BHYTPEHHEro aHaNbHOro CHUHKTEpa,
4TO CHUXaeT PUCK Pa3BUTUA aHaANbHOIO Hepep-
XaHua. OgHako metoabl nedyeHna XAT ¢ npumeHe-
HMEM aHONAACTUKU COMPOBOXAAOTCA LOCTAaTOYHO
BbICOKOW 4acTOTON peunamnBoB, focturatouwei 22%
npu cpokax HabnofeHus 3a nauueHTamum po 24
mecsiues [6,20,25,26].

BeposTHee Bcero, NpMYMHON pa3BUTUA PeLMANBOB
3aboneBaHns B BbilleyKa3aHHbIX MCCNefOBaAHM-
AX ABnaetcas HepuddepeHUMpPOBaHHbIA NOAX0O4
K BbIOOPY NauUMeHTOB M OTCYTCTBME BO3JEiCTBUSA
Ha TOHYC BHYTpPeHHero cuHKTepa npu ero noj-
TBEPXLEHHOM cna3me.

MpenMeToM AAHHOTO cucTemaTMyeckoro o63opa
M MeTaaHanu3a ABNAETCA CYMMUpPOBAHUE U CTa-
TUCTUYeCcKas 06paboTKa AaHHbIX BCEX JOCTYMHbIX
KIMHUYECKUX UCCNef0BaHUN, NOCBALWEHHbIX CpaB-
HeHUo 3PdEKTUBHOCTM M 6e30MacHOCTM MNpu-
MEHEeHWsA aHoNNacTUKM M 6GOKOBOW NOAKOXHOA
COUHKTEPOTOMUN B IEYEHUUN XPOHUYECKOW aHaNb-
HOM TpewWmHbl.

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



MATEPUATTBI 1 METObI

Ny6nukaumm, My6nmKauum, obHapy>KeHHble Npu
HaleHHble B 6ase aHanmse CrncKoB NnTepaTypbl
medline, oTo6paHHbIX cTaTei,
N=381 N=0

| |
4

Bcero HangeHo,

Pa6oTbl, B KOTOPbIX HE

N=381 cpasHuBanuch BMC n A,
l N=313
YnaneHve fy6nukatos UcknioueHo, (N=64):
+ CKPUHUHT, 0630pbl IUTEPaTypbI U
N=68 meTaaHanu3sbl, N=11;

l NccnefaoBaHnA Ha XNBOTHbBIX, N=6;
nccnefoBaHus 6e3 rpynbi
cpaBHeHua, N=12;
BK/IOYEHHbIE B MCCNefoBaHNSA, MOCBALLEHHbIE
MeTaaHanms, LPYrvIM METOLAM NIeUeHus,
N=4 N=35

WccnepoBaHus,

PucyHok 1. [uazpamma noucka cmameti
Figure 1. Flow diagram for database search

CuctemaTnyeckuit 0630p U MeTaaHann3 BbIMOMHEHbI B
COOTBETCTBUM C MEXAYHAPOLHBIMU PEKOMEHAALUAMH
the preferred reporting items for systematic reviews
and meta-analyses checklist (PRISMA) [27]. Mowuck
ny6anKauuin - ocywWecTBAANCA B 3NEKTPOHHbIX 6a3zax
MeaMUMHCKOWM nuTtepatypsl Medline u 3aBepwuncs B
thespane 2020 r. B nonckoBom 3anpoce UCnonb30BaNUCh

cnenyolme Kntodesble cnoBa: «anal fissurey, «fissure
in anox, «advancement flap», «V-Y advancement flap,
«anoplasty», «sphincterotomy» u «lateral internal
sphincterotomy». Mouck ny6aukauuit He Gbln orpaHu-
YeH Mo faTe W3AaHWUA CTaTell, A3bIKOBble OrpaHUYeHUs
TaKXe He NPUMEHANUCH.
My6nuKauum, BKIIOYEHHbIE B MeTaaHanu3, oTOMpanuch
no CNeAyoLWwmnM KpUTepruam:
®  MONHOTEKCTOBbIE CTaTbM (paHAOMWU3MPOBAHHbIE W
HepaHAOMU3MPOBaHHblE UCCNe[0BaHMA);
®  yccnefoBaHus, NOCBALLEHHbIE CPaBHEHMIO OOKOBOIA
NOAKOXHON CHUHKTEPOTOMUU WM AHOMNACTUKM B
NeqyeHNn XPOHUYECKO aHaNbHOW TPELLUHbI.
NHTepecytowme nokasatenu:
1. YacrtoTa anuTennsaumm TpewmH.
2. YactoTa nocneonepauuoHHbIX OCIOXHEHUN.
3. YacTtota pasBuTMA aAHANbHOW WHKOTUHEHLMUK
B NOC/NE0NepaLnoHHOM nepuoge.
4. YacTtoTa pa3BuTUA peLnauBOB 3a60NeBaHMS.
06uiee 3HayeHWe OUXOTOMUYECKUX NOKasaTeneil npep-
CTaBAANOCL B BuAe OTHoweHus waHcos (OLL) c 95%
poseputenbHbiM uHTepBanom ([AW). Cratuctuyeckas
reTeporeHHOCTb Cpeau UCCAefoBaHUN OLEeHUBanach C
nomoublo y2-tecta. CTaTUCTUYECKM 3HAYMMOWN reTepo-
FEHHOCTbIO cYMTanu npu 3HadeHusx p<01 u I*>50%.
CMelleHNUs B UCCNEAOBAHNAX OLEHNBANN rpaduyecku ¢
NoMOLLbI0 BOPOHKOOGpa3Horo rpatuka. Cratuctuyeckuii
aHannM3 [aHHbIX NpU CPAaBHEHWU BbileYKa3aHHbIX
MeTOAMK MPOBOAMACA C MOMOLbI Mporpammbl Review
Manager 5.3.
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PucyHok 2. OyeHka pucka cmeweHus 8 uccnedosarusx, cpasHusatouwux bI1C u aHonnacmuky 8 nedeHuu XpoHuYecKol aHaabHoU

mpeuwjuHsl, 8 coomgemcmasuu ¢ Cochrane risk of bias check list

Figure 2. A risk of bias assessment in studies comparing outcomes after LIS and anal advancement flap in patients with chronic

anal fissure, according to Cochrane risk of bias checklist.

AHOIMJIACTMKA M BOKOBAS MNOAKOXHAS COUHKTEPOTOMMS
B JIEYHEHHUN XPOHNYECKOMN AHAJIbHOM TPELLIMHbI

(cucTemaTnyeckmii 0630p nMTepaTypbl M METaaHanM3)
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Tabnuua 1. Xapakmepucmuka uccnedosaHudl, CpasHUBAIOWUX UCNOIb30BAHUE GHONAACMUKU U 6OKOBOLU NOOKOXHOU ChuHKmepo-

momuu 8 ie4yeHuu XpOHLl’-IeCKOU" aHanbHol mpeuwuHs!

Table 1. Characteristics of the studies comparing outcomes after anal advancement flap and lateral internal sphincterotomy in

patients with chronic anal fissure

3axusneHue Wkana
Xapakrepuc- Cpok N OcnoxHe- | Nocneonepa-
nocne- KayecTBa
AsTop | lop CrpaHa TUKa HabniopeHus | Metop | nauuex- Hus, UMOHHasA
nccneaoBaHus (mec.) top | OMEPAUMOHHEIX N HAC***, N no
paH, N ! NOS****
AN 50 24 6 0
Magdy 2012 Ervner PKW cnenoe 12 -
etal. BNC** 50 42 1 7
15 AN 20 17 0 0
Leong 1995 | Cunranyp PKW -
etal. 15 BNC 20 20 1 0
- 884 Al 17 17 0 1
Hancke 2010 | Tepmanns peTpocnekTuB 5
etal. Hoe 785 BMNC 21 21 0 10
Patel Benuko- | petpocnexTus- 8 AN 50 48 4 0
2011 3
etal. GpuTaHus Hoe 95 BMnc 50 44 4 0

* All - aHonnacmuka.

** BIIC - 60K08as NOOKOXHASA CHUHKMEPOMOMUS.

*** HAC - Hedocmamo4yHocmb AHaNbHO20 C(huHKmMepa.
**** NOS-wkana Newcastle-Ottawa.

KayecTBO paHAOMU3MPOBAHHbLIX MUCCNeA0BaHUIA OLEHMU-
Banocb B cootBetcTBuu ¢ Cochrane risk of bias check
list [28].

KayecTBo HepaH[OMM3MPOBAHHBIX UCCIEA0BAHUIA OLe-
HUBanocb ¢ nomouwpto Wwkansl Newcastle-Ottawa (NOS)
[29].

MakcuManbHOe 3HayeHWe CyMMbl 3Be3h S KaX[oro
uccnegosaHua — 9. lNpu yposHe 8-9 3Be3f uccnefosa-
HUE UMEET HU3KMIA PUCK CUCTEMATUYECKMX OLIUOOK.

Pe3ynbraTthl noUcKa

B nowuckosoit cucteme PubMed B 6aze Medline npu
COCTaB/IEHUW 3aNpOCa, COAEPXABLIEro BbllleyKa3aHHble
KnloueBble C/10Ba, Gbina HageHa 381 nybankayms.

Mpu nocnegyiowem CKpUHUHIE nUTEpaTypbl OblNO OTO-
GpaHo 68 cTateil. B panbHeiwem 6bAM MCKNIOYEHbI:
0630pbl NUTEpaATYpbl M MeTaaHanu3sbl — 11 cTateil; uccne-
LOBaHMs, NPOBOLUMbIE HA XMUBOTHbIX — 6 Ny6AUKALMIA;
uccnegoBaHus 6e3 rpynnsl cpaBHeHus — 12 ny6nuka-
LMiA; MccnefoBaHuA, NOCBALLEHHblE [PYrMM MeToAam
NeyeHns aHanbHO TpelwuHbl — 35 cTaten.

Takum 06pa3oM, B aHaiu3 BKKOYEHO 4 nybaukauuy,
COOTBETCTBYIOLME KPUTEPUAM BKIKOYEHUA, U3 KOTO-
pblX 2 WCCNeAO0BAaHUA - MNPOCNEeKTUBHble paHAOMU-
3UpoBaHHble U 2 - peTpocnektusHble (Puc.l) [3-6].
MpoananusmpoBaHo 137 nayMeHTOB Nocne BbINOAHEHUS
aHoniacTuku v 141 nauueHT nocne 6OKOBOM NOAKOXKHON
cuHKTEpPOTOMUM.

B uccnepoBaHuAx, OLEHUBAEMblX B COOTBETCTBUM C
Cochrane risk of bias check list, Hu3kuit puck otkno-
HEHUA pe3ynbLTaToB ONpefensfeTcs AUlb N0 KPUTEPUIO
OTHYETHOCTU B UCCNeAoBaHuAxX. B cBolo ovyepepb, kKpute-
puUK MeTOAa paHAOMU3ALMM, OCNENNEHNA UCNONHUTENEN
u uccneposatenen, pacnpefeneHns naLueHTos no rpyn-
nam u NOJHOTLI ONUCAHWUA PE3YNbTAaTOB NeYeHUs UMetoT

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

BbICOKMII PUCK OTKJIOHEHUS, YTO CTaBUT MOJ COMHEHUE
KayecTBO BKJIIOYEHHbIX B MeTaaHaNu3 WUCCNeAoBaHUi
(Puc.2).

XapaKTepucTrKa U KayecTBO UCCNe[0BaHNMI, OLEHEHHBIX
no wkane NOS, npuseseHsbl B Tabauue 1.

PE3YJIbTATHI

MeTaaHanu3s 4yacToTbl anUTENM3aLuu TpeLLmH

Mpu aHanu3e 4acToTbl 3aXMBNEHUA AedeKTOB, NPOLEMOH-
CTPUPOBAHHON B 4 WCCNE[OBAHUAX, BbIBNEHO, YTO Moche
BbinonHeHus All yactoTa anutenu3auum coctaBnseT 774% un
90,1% - nocne BbinonHenus BI1C. Mpw 3Tom waHc anuTenu-
3alMM NocNeonepaLyMoHHON paHbl y 60/bHBIX, NepeHecLnx
ATl Ha 63% HUXe, 4eM NOC/IE BbINONHEHNA BOKOBOW NOAKOX-
Hoit cchunkTepoTomun (OLLI=0,37; IN=0,19;0,74; p<0,005).
Mpn oueHKe OJHOPOAHOCTM rpynn B MyOGAUKAUMAX BbisiB-
JIEHO, YTO UMEIOTCA 3HAYMMblE cMelleHus 12=79 %, p=0,008
(Pnc.3A).

MetaaHanu3 pa3BUTMA NocneonepauMoHHbIX OCJI0X-
HeHu#

B 4 npepctaBneHHbIX MCCNEAOBAHUAX CTaTUCTUYECKU
3HAYMMbIX Pa3NMyMin B 4acToTe NOCAeonepaLnOHHbIX
OC/IOXHEHMIA nocne fevyeHUs XPOHWYECKOM aHanbHOM
TPelMHbl C MPUMEHEHWEM AHOMNACTUKM U GOKOBOW
NOAKOXHOM CHUHKTEPOTOMUM BLIABIEHO HE OblNo
(OW=1,43; ON=0,54;3,78; p=0,47).

WccnepoBaHus sBastoTcs ogHOpPoAHbIMK 1%=1 %, p=0,36
(Puc.3B).

MetaaHanu3 pasBuTtua nocneonepauuouuoﬁ Hepo-

CTaTOYHOCTM aHANbHOIO ChUHKTEpPA
Mpu aHanu3e JaHHLIX O YacTOTe pasBUTMA Mocieone-
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AAF LIS 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%,Cl M-H, Fixed, 95%,Cl
Hancke et al. 17 17 21 21 Not estimable
Leong et al. 17 20 20 20 12,6% 0.12[0.01, 2.53] -
Magdy et al. 24 50 42 50 808%  0.18[0.07,0.45] ——
Patel et al. 48 50 44 50 6,5% 3.27[0.63,17.07] ]
Total (95% CI) 137 141 100.0%  0.37[0.19,0.74] S
Total events 106 127
H ity: Chi?=9.63,df =2 (P =0.l i 12=799 I } } {
estror overall eftect: £ = 2. =0. AAF LIS
A. Yacmoma snumenusayuu mpewuH npu nedequu XAT ¢ ucnons3osaruem aHonnacmuku (AAF) u BIIC (LIS)
A. Healing rates for CAF after anal advancement flap (AAF) and lateral internal sphincterotomy (LIS)
AAF LIS 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%,Cl M-H, Fixed, 95%,ClI
Hancke et al. 0 17 0 21 Not estimable
Leong et al. 0 20 1 20 21,2% 0.32[0.01, 8.26]
Magdy et al. 6 50 2 50 25.5% 3.27[0.63,17.07] I e E—
Patel et al. 4 50 5 50 53,3% 1.00 [0.24, 4.24] T
Total (95% Cl) 137 141 100.0%  1.43[0.54,3.78]
Total events 10 7
Heterogeneity: Chi> = 2.02, df =2 (P = 0.36); I’ = 1% I f f |
Test forgovera?ll effect: Z=0.73 (P —( 0.47) ! ’ 001 01 10 100
e - AAF LIS
b. Yacmoma nocneonepayuoHHsix ocnoxHeHul npu neveHuu XAT ¢ ucnonsb3osaHuem aHonnacmuku (AAF) u BIIC (LIS)
b. Complication rates for CAF after anal advancement flap (AAF) and lateral internal sphincterotomy (LIS)
AAF LIS 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%,Cl M-H, Fixed, 95%,Cl
Hancke et al. 1 17 10 21 53,1% 0.07[0.01,062] —W—
Leong et al. 0 20 0 20 Not estimable
Magdy et al. 0 50 7 50 46,9% 0.06 [0.00, 1.03] L
Patel et al. 0 50 0 50 Not estimable
Total (95% Cl) 137 141 100.0%  0.06[0.01,0.37]
Total events 1 17
ity: Chi2 = =1(P= (2= 09 | } f |
Heterogeneity: Chi2=0.01,df =1 (P =0.92); ?=0% 0.01 on 10 100
Test for overall effect: Z=3.06 (P = 0.002) AAF LIS

B. Yacmoma pazsumus nocneonepayuonHot HAC npu neyeruu XAT ¢ ucnonb3osaHuem aHonnacmuku (AAF) u bIIC (LIS)
B. Postoperative ASI rates for anal fissure after anal advancement flap (AAF) and lateral internal sphincterotomy (LIS)

PucyHok 3. CpasHeHue aHonnacmuku u 60K0800 NOOKOXHOU CHUHKMEPOMOMUU 8 IRYEHUU XPOHUYECKOU aHAIbHOLU mpeluyuHsi
Figure 3. Anal advancement flap versus lateral internal sphincterotomy for chronic anal fissure

paunoHHon HAC, npefcTaBieHHbIX B 4 UCCNEAOBAHUAX,
yctaHoBneHo, 4yto yactota HAC nocne All coctaBnser
0,7%, a nocne BeinoaHeHus BIC - 12%. Mpu 3TOM wWwaHc
pa3BUTUA HEAOCTATOYHOCTM aHaNbHOTO CPUHKTEpA HA
94% BbllWe NOCNEe BbINOJHEHUS OOKOBOM MOAKOXHOW
cuHkTepoTomMuun, yem nocne aHonnactuku (OLLU=0,06;
[1n=0,01;0,37; p=0,002).

WccnepnoBaHus sBasoTcs 0AHOPOAHbIMK 12=0%, p=0,92
(Puc. 3B).

AHOIMJIACTMKA M BOKOBAS MNOAKOXHAS COUHKTEPOTOMMS
B JIEYHEHHUN XPOHNYECKOMN AHAJIbHOM TPELLIMHbI

(cucTemaTnyeckmii 0630p nMTepaTypbl M METaaHanM3)

OBCYXAOEHUE

B npeacTtaBneHHoOM MeTaaHanu3e npoBefeHa OLEHKa
3 deKTUBHOCTM 1 6e30MACHOCTU KNACCUYECKOT0 XMpYp-
TMYECKOr0 MeToAa JIeYEHWUS XPOHUYECKOW aHaNbHOW
TPelWMmHbl - GOKOBOW MOLKOXHON CHUHKTEPOTOMUU W
aNbTEPHATUBHON METOJUKMN - AHOMNACTUKM.

Mo paHHLIM psAa aBTOPOB, YacTOTa INUTENM3ALUM Tpe-
WMH C NPUMEHEeHMEeM MeTOofa aHOMNACTUKM COCTaBnseT
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0T 86 10 100% [3,4,18-20,30], a nocne 60KOBOI NOLKOX-
HOW cuHKkTepoToMuM - 84-100% [3-6,34,35]. OpHakKo
NpU CPaBHEHUU 4YACTOTbl 3NUTenMU3auuuM pedekra B
nccnefoBaHUAX, BKIKOYEHHbIX B MeTaaHanun3, BbIBAEHO,
4TO MOCNe BbINOJHEHUA aHOMIACTUKW LWAHC 3aXuBJe-
HUA nocieonepaLMoHHbIX paH Ha 63% HuXe, yem nocne
GOKOBOI NOAKOXHOM CHUHKTEPOTOMUU.

OcnoxHeHMs nocne MNPUMEHEHUS BblleyKa3aHHbIX
MeToAMK ObiNu NpefCcTaBieHbl UWEMUEN U PeTpaKlm-
el NOoCKyTa, paHeBOW WHbeKuueld U KpoBOTEYEHUA-
MWU. Mbl He BbIABMAM CTAaTUCTUYECKM 3HAYUMbIX pas-
ANYUIA B 4ACTOTe NOCNAeonepaLMOHHbIX OCAOXHEeHUN
nocne MCnonb30BaHUA CpaBHMBAEMbIX METOLOB Jeye-
HWA aHanbHOW TpewuHbl. Pag aBTOpOB, CpaBHMBAlO-
Wux 60KOBYIO NOAKOKHYIO CHUHKTEPOTOMMUIO C ApYTUMU
XUpYpruyeckumu metogamu nedenus XAT, Takumu, Kak
WHBEKLMS BOTYNOTOKCUHA BO BHYTPEHHWIA aHasbHblil
chuHKTep, GanNoHHAs Aunatauus, NpUWAN K eguHoMy
MHEHMIO O TOM, YTO BCe BbllleyKa3aHHble OnepaTuBHbIe
METOAMKM COMOCTaBMMbl MO YaCcTOTe pa3BUTUA MOCIEO-
nepaLMoHHbIX 0CNOXHeHuii [8,31-33].

BbinonHeHa oueHKa puUcKa pa3BUTUA aHaNbHOM MHKOH-
TuHeHuun nocne soinonHeHns AN u BMC. Mpu cpokax
HabnwogeHna 3a nauveHtamu ot 1,5 fo 88,4 Mmecaues
BEpOATHOCTb Pa3BWUTWUA NOCIeonepaLMoHHON HepocTa-
TOYHOCTU aHaNbHOTO XOMa Ha 94% Bbiwe nocne neye-
HWUSA XPOHUYECKOW aHaNbHOW TpelmnHbl C NPUMEHEHNEM
60KOBOI1 NOAKOXHOI CHUHKTEPOTOMMM, YEM NOCIIE AHO-
nnacTuku. Tak, Mpu M3y4eHWU puUCKa pasBUTUA mocne-
onepauunoHHoit HAC Ebinger S.M. ¢ coast. B 2017 1. B
CBOeM CeTeBOM MeTaaHanu3e, CpaBHMBAIOLWEM pa3nny-
Hble onepaTuBHble MeToAbl leyeHus XAT, nokasanu, 4To
YyacToTa aHalbHON WMHKOHTUHeHUuU nocne BIC cocTa-
Buna 9,4%, nocne UHLEKUUM BOTYNOTOKCUHA — 4,1%,
6annoHHoi aunataumn — 18,2%, a nocne BbINMONHEHUSA
aHoMNacTUKM - 4,9% npu cpokax HabMoAeHNs 3a nauu-
eHTamu oT 2 Hepenb fio 5 net [33].

M3 Bcex uccnefoBaHWii, BKIKYEHHbIX B MeTaaHanus,
LaHHble 0 pUCKe pa3BUTMS pPeLuanBOB B 06enx rpynnax
Oblnn npefcTaBneHsl Tonbko Magdy A. u coaBTopamu,
rae nocne aHONJACTUKM 4acToTa peLugmMBoB COCTaBuNa
22%, a nocne BMC - 4% npu cpoke HabnogeHus 3a
nauueHtamu 12 mecsues [6]. Mo AaHHbIM nUTEpaTYpSI,
PUCK pa3BuTUA peLuanBoB 3abonesaHus nocne GoKo-
BOI MOAKOXHOI CHUHKTEPOTOMUM NPU CPoKax Habito-
neHuns 3a nauyumeHtamn po 20 mecsueB gocturaet 20%
[6,34,35], a nocne npoBeAeHUs aHONAACTUKM NPU CPOKAX
HabnwogeHna 3a nauueHtamu o 24 mecaues — 22%
[6,20,25,26]. B cBoto ouepeas, Patti R. n coaBTopsl B 2012
rogy nokasanu, 4To ucceyeHue TpelnHbl B COYETaHUN C
aHOMNACTUKON sBNseTca 6e3onacHbiM U 3PHEKTUBHBIM
METOAOM OnepaTuBHOrO seveHus. llocneonepaynoHHble
paHbl 3NUTENM3MPOBANNCD Y BCEX NALMEHTOB [26].

Mpu CpaBHEHMM M3YYaeMbIX METO[0B fiedeHUs Obio
YCTAHOBNEHO, YTO NPUMEHeHMe aHOMNACTUKM CHUXa-
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eT pucK pa3BuTua nocneonepaunoHHon HAC, Ho npu
3TOM ycTynaeT 6OKOBOI NOAKOXHOW CHUHKTEPOTOMUM
B yactoTe 3nutenusaumu [3-6]. OAHaKO BbIWEU3NO-
)KEHHble pe3ynbTaThbl CleayeT TPAKTOBATh C OCTOPOKHO-
CTbi0, MOCKONIbKY NMPU OLEHKE KayecTBa MCClef0BaHu,
BK/IIOYEHHbIX B METaaHaNu3, WMEEeTCA BbICOKMWA PUCK
OTK/IOHEHUS UX Pe3ynbTaToB BCIEACTBMUE HEJOCTATOYHO-
ro o6bema BbIGOPKM 1 HEOAHOPOAHOCTU FPYNM, A TaKKe
pasiMyHbIX CPOKOB HAbMIOAEHNS 32 NaLUeHTaMu.

Crout oTmMeTUTB, YTO B MCCnenoBaHun Magdy A. u coas-
TOpoB (urypupoBana rpynna nawuuMeHTOB, B KOTOPOM
npumeHsanack VY-nnacTuka B COMETaHUU C 3afHEN A03U-
POBAHHOI CHUHKTEPOTOMUENR, TAe YacTOTa 3aXKUBNEHUA
pedekTos coctaBuna 94%, a puck passutus HAC n peum-
AMBOB - N0 2% NpuW CPpoKax HabNoAeHMSA 33 NaLMeHTamMm
B TedeHue 12 mecsues [6]. OgHaKO cpeau pasNuyHbIX
METOAMK CCHUHKTEPOTOMUIA LA NUKBMAALMM Cha3ma
BHYTPEHHEro cuHKTepa Haubonee onTUManbHOMN ABAA-
etcs 60KOBas NOAKOXHas cuHKTepoToMUs [36].

B cBoio ouepepb, Patti R. u coasTopbl B 2010 romy
NPOBeNN NUNOTHOE UCCNefO0BaHUe, B KOTOPOM NaLueH-
Tam ¢ XAT BbINOAHANU UCCEYEHWUE AaHANbHOW TPEeLMHbI
B KOMOMHAUMM C aHOMIACTUKON M MEeAMKAMEHTO3HO
penakcaumei BHyTpeHHero cuHKTepa 60TyNIMHUYECKUM
TOKCMHOM. Y BCeX NaLMeHTOB NocieonepaLMoHHas paHa
3axuna Kk 30 fHI0 nocine onepaTMBHOTO BMeLLATeNbCTBa,
a YacToTa aHaNbHOM UHKOHTUMHEHUMK cocTaBuna 10% B
CpoK HabniofieHns 3a nauueHTamu go 12 mecaues [19].
YuynTbiBas TOT PAKT, YTO 3HAYMTENbHASA POJIb B ITUONOTNM
1 naToreHe3se aHajbHOMN TPELMHbI MPUHAANEKUT CNasMy
BHyTpeHHero chuHkTepa [8,37], MOXHO C yBEpPEHHO-
CTbi0 TOBOPUTb O TOM, YTO YCMEX B BbILEYNOMAHYTbIX
UCCNef0BaHNAX GblN LOCTUMHYT, Gnaroaaps NMKBULALMN
rMNEepPTOHyCa aHanbHOro XoMma. TakuM 06pasom, Mbl Cuu-
TaeMm, 4yTo VY-nnacTuka B COYETAHWUMU C UCCEYEHNEM Tpe-
WWHbl U MEAUKAMEHTO3HOW penakcauuein BHYTPEHHEro
chuHKTepa OGyaeT MMeTb MPEUMYLLECTBO Nepes Apyrumu
onepaTuBHbIMKU MeTofaMu nedeHns XAT.

3AKIMKOYEHUE

B HacToALWMIN MOMEHT HET eAUHOIN KOHLEeNLUn B BI6O-
pe XMpYpruyeckoro MeToAa NeyeHUs XPOHUYECKOMN
aHaNbHOW TpewWUHbl, NPy 3TOM GONbWMHCTBO aBTOPOB
CXOAATCA B TOM, YTO OH ONpPEeAeNeHHO [OKeH ObiTb
KOMOUHUPOBAHHbIM [3,4,6,8,19,24,37,38].

Mo faHHbIM MeTaaHanun3a, 60KkoBas NOAKOXKHAsA CHUH-
KTepoTOMMS NOKa3blBaeT 0Gojiee BbICOKYI 4YacToTy
anutennsauuun gedekta. Mpu 3ToM pesynbTathl neve-
HUA NAUMEHTOB NOC/NE BbIMOJHEHUA AHOMIACTUKM
CBUAETENbCTBYIOT 0 0Gojiee HU3KOM pUCKE pa3Bu-
TUA NOCieonepauMoHHON HefoCTaTOYHOCTM aHanb-
Horo ccuHkTepa. 0gHaKO HU3KME W HEOAHO3HAYHble
noKasaTeNu KayecTBa MCCNEeA0BAHUMN, NMOCBALWEHHbBIX
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cpasHeHuto AN wn BIMC, BbICOKMIA puUCK CMelieHUs
pe3ynbTaToB B CPAaBHMBAEMbIX TPynnax, a Takxe rete-
POreHHOCTb NyGAMKALMUIA 3aCTaBASIOT C OCTOPOXKHO-
CTblO MOAXOAUTb K TPAKTOBKE MOJIYYEHHbIX JAHHbIX U
LOUKTYIOT Heo6X0A4MMOCTb MPOBeAeHUs AanbHenwWwmnx
MccnefoBaHUiA, MOCBALWEHHBIX CPABHEHUIO UCCEYEHUS
TpewuHsl B coyetaHun ¢ VY-nnacTukon u mepuKa-
MEHTO3HOW penakcauuneir BHYTPEHHEro CHUHKTe-
pa GOTYAMHUYECKUM TOKCMHOM Tuna A C MCCEYEHU-
eM TPeuuHbl B KOMOMHALUMKU C GOKOBON MOAKONKHOIA
cthuHKTEpOTOMMUEN.
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ANOPLASTY AND LATERAL INTERNAL SPHINCTEROTOMY
FOR CHRONIC ANAL FISSURE

(systematic review and meta-analysis)
Karina l.Arslanbekova, Roman Yu.Khryukin, Evgeniy E.Zharkov

Ryzhikh National Medical Research Center of Coloproctology
(Salyama Adilya str., 2, Moscow, 123423, Russia)

INTRODUCTION: lateral internal sphincterotomy (LIS) is considered the "gold standard" therapy for chronic anal fissure (CAF). Advantages of LIS
over other surgical techniques include higher rate of healing and lower risk of fissure recurrence. However, this procedure is associated with a
high risk of anal incontinence (AI) in the postoperative period. Anal advancement flap (AAF) is an alternative surgical procedure for CAF, which
requires the use of local flaps. Anal advancement flap is associated with a significantly lower risk of anal incontinence.

AIM: to compare short-term and long-term outcomes of anal advancement flap and lateral internal sphincterotomy in patients with chronic
anal fissure.

METHODS: a systematic review and meta-analysis of studies comparing outcomes of anal advancement flap and lateral internal sphincterotomy
were conducted. The following parameters were evaluated: the rate of epithelialization, the rate of anal incontinence, and the rate of postopera-
tive complications. The statistical analysis was carried out using the Review Manager software 5.3.

RESULTS: the systematic review included four studies that presented the results of 278 patients. Compared with LIS, the odds for healing after
AAF were 63% lower (OR=0.37; (I=0.19; 0.74; P<0.005). No significant differences in the rate of postoperative complications (OR=1.43; (I=0.54;
3.78; p=0.47) were found. Compared with AAF, the odds for anal incontinence after LIS were 94% higher (OR=0.06; (I=0.01; 0.37; p=0.002).
CONCLUSION: both lateral internal sphincterotomy and anal advancement flap are effective for CAF. However, considering the ambiguity and
poor quality of data from the studies comparing these procedures, a high risk of bias for comparison groups and heterogeneity of the studies,
the results should be interpreted with caution. Therefore, the aforementioned limitations dictate the need for further research.
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(LIS), which was proposed by Notaras M.J. back in 1969

INTRODUCTION

An anal fissure is an anodermlesionlocated within the
“anatomical” anal canal. The course of this disease can
be acute and chronic. In the presence of such signs
as scar edges of the lesion, fibers of the internal
sphincter in its bottom, a fibrous polyp at the proximal
edge of thelesion, a sentinel tag at its distal edge, as
well as a history of the disease of more than 2 months
indicates that the anal fissure is chronic [1-6].

Anal fissure occurs in people of the employable age,
which emphasizes the social significance of the problem
[78]. Among all coloproctological diseases, anal fissure
occurs in 10-15% of cases, and the incidence is in the
range of 20-23 per 1,000 people [8,9].

One of the surgical techniques most often used by
coloproctologists is lateral internal sphincterotomy

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

[10,11]. However, the LIS technique is accompanied by
a fairly high rate of postoperative anal incontinence
(AI), which according to some authors reaches 45%
[12-16].

In order to improve the effectiveness of treatment
and minimize the risk of postoperative complications,
various plastic methods for the anodermlesion with a
skin flap were proposed [17-24]. Thus, Chambers, W. et
al. in 2010 showed that V-Y plastic can be successfully
used as a “method of choice” in the chronic anal fissure
(CAF) treatment [18]. The main advantage of V-Y plasty
is that this method avoids the internal anal sphincter
injury, which reduces the risk of anal incontinence.
However, methods of CAF treatment using anoplasty
are accompanied by a fairly high recurrence rate,
reaching 22% with a follow-up period of up to 24
months [6,20,25,26].
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Figure 1. Flow diagram for database search

Most likely, the reason for the development of
recurrence in the above studies is an undifferentiated
approach to the selection of patients and thelack of
impact on the tone of the internal sphincter with
confirmed spasm.

The subject of this systematic review and meta-
analysis is the summation and statistical processing
of data from all available clinical studies comparing
the effectiveness and safety of anoplasty and lateral
internals phincterotomy in the treatment of chronic
anal fissure.

MATERIALS AND METHODS

The systematicreviewand meta-analysis were performed
in accordance with the international recommendations
of the preferred reporting items for systematic reviews
and meta-analyses checklist (PRISMA) [27]. The search
for publications was carried out in the electronic
databases of medical literature Medline and was
completed in February 2020. The search query used
the following keywords: “anal fissure”, “fissure in
ano”, “advancement flap”, “V-Y advancement flap”,

“anoplasty”, “sphincterotomy” and “lateral internal

sphincterotomy”. The search for publications was not

restricted by the date of publication of articles, and
language restrictions were also not applied.

Publications included in the meta-analysis were

selected according to the following criteria:

e full-textarticles (randomized and non-randomized
studies);

e studies comparinglateral internal sphincterotomy
and anoplasty in the treatment of chronic anal
fissure.

Indicators of interest:

1. Fissure epithelization rate.

2. Postoperative complications rate.

3. Postoperative anal incontinence rate.

4. Recurrence rate.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias) |

Blinding of cutcome assessment (detection bias) |

Incomplete outcome data (attrition bias)

Blinding of participants and personnel (performance bias)
Blinding of cutcome assessment (detection bias)

Allocation concealment (selection bias)

Selective repoerting (reporting bias) é

Other bias | | -F;

:0% 25:% 56% 75:% 100%: Leong 1995 ? ? ?

.Low risk of bias |:| Unclear risk of bias .High risk of bias Magdy 2012 . D | € ?

. . Random sequence generation (selection bias)
. . Incomplete outcome data (attrition bias)
@ | @ | selective repoerting (reporting bias)

Figure 2. A risk of bias assessment in studies comparing outcomes after LIS and anal advancement flap in patients with chronic

anal fissure, according to Cochrane risk of bias checklist.
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The total value of the dichotomous indicators was
represented as the odds ratio (OR) with a 95%
coincidence interval (CI).

Statistical heterogeneity among the studies was
assessed using the yx? test Statistically significant
heterogeneity was considered at p<0.1 and I?>50%.
Biases in the studies were evaluated graphically using
a funnel graph.

The statistical analysis of data when comparing the
above methods was performed using the Review
Manager 5.3 software.

The quality of randomized trials was evaluated in
accordance with the Cochrane risk of bias checklist
[28].

The quality of non-randomized studies was assessed
using the Newcastle-Ottawa (NOS) scale [29].

The maximum value of the sum of stars for each study
is 9. At thelevel of 8 - 9 stars, the study has alow risk of
systematic errors.

Search Results

381 publications were found in the PubMed search
engine in the Medline database when compiling a query
containing the above keywords.

During the subsequent literature screening, 68
articles were selected. In the future, the following
were excluded:literature reviews and meta-analyses-11
articles; animal studies-6 publications; studies without
a comparison group - 12 publications; studies on other
methods of anal fissure treatment - 35 articles.

Thus, the analysis included 4 publications that meet the
inclusion criteria, of which 2 studies are prospective
randomized and 2 are retrospective (Fig.1) [3-6].

137 patients after anoplasty and 141 patients after
lateral internal sphincterotomy were analyzed.

In studies evaluated according to the Cochrane risk
of bias checklist, the low risk of bias of results is
determined only by the study reporting criteria. In
turn, the criteria of the randomization method, blinding
performers and researchers, the distribution of patients
into groups, and the completeness of the description of
treatment results have a high risk of bias, which calls
into question the quality of the studies included in the
meta-analysis (Fig.2).

The characteristics and quality of studies evaluated on
the NOS scale are shown in table 1.

RESULTS

Meta-analysis of fissure epithelization rate

When analyzing the lesion healing rate demonstrated
in 4 studies, it was found that after performing AP, the
epithelization healing rate is 77.4% and 90.1% after
performing LIS.

At the same time, the chance of postoperative
wound epithelization in patients who underwent AP
is 63% lower than after performing lateral internal
sphincterotomy (OR=0.37; CI=0.19;0.74; p<0.005).
When assessing the homogeneity of groups in
publications, it was found that there are significant
biases I?=79 %, p=0.008 (Fig. 3A).

Meta-analysis of Postoperative Complications

In the 4 studies presented, there were no significant
differences in the postoperative complications rate
after treatment of chronic anal fissure with anoplasty
and lateral internal sphincterotomy (OR=1.43;
(1=0.54,;3.78; p=0.47).

The studies are homogeneous I°=1 %, p=0.36 (Fig. 3B).

Table 1. Characteristics of the studies comparing outcomes after anal advancement flap and lateral internal sphincterotomy in

patients with chronic anal fissure

NOS****
. . for
Follow- Postoperative | Compli- Post- .
Study- . Proce-| Nof . . . assessing
Author | Year | Country s upperiod . wound healing, | cations, operative
characteristics dure | patients the
(months) N N AT***, N .
quality of
studies
AP* 50 24 6 0
Magdy | 5015 | Egypt | Blinded RCT 12
etal. LIS** 50 42 1 7
15 AP 20 17 0 0
Leong 1995 | Singapore RCT
etal. 15 LIS 20 20 1 0
884 AP 17 17 0 1
Hancke 2010 | Germany | retrospective 5
etal. 785 LIS 21 21 0 10
8 AP 50 48 4 0
Patel 2011 Gfea.t retrospective 3
etal. Britain 95 LIS 50 44 4 0

* AP — anal advancement flap.

** LIS - lateral internal sphincterotomy.
*** AI - anal incontinence.

**** NOS — The Newcastle-Ottawa Scale..
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Figure 3. Anal advancement flap versus lateral internal sphincterotomy for chronic anal fissure

Meta-analysis of Development of Postoperative Anal
Sphincter Incontinence

When analyzing data on the postoperative Al rate
presented in the 4 studies, it was found that the Al rate
after AP is 0.7% and after LIS is 12%.

AHOIMJIACTMKA M BOKOBAS MNOAKOXHAS COUHKTEPOTOMMS
B JIEYHEHHUN XPOHNYECKOMN AHAJIbHOM TPELLIMHbI

(cucTemaTnyeckmii 0630p nMTepaTypbl M METaaHanM3)

At the same time, the chance of developing AI
is 94% higher after lateral internal sphincterotomy
than after anoplasty (OR=0.06; (I=0.01;0.37;
p=0.002).

The studies are homogeneous I?=0%, p=0.92 (Fig. 3B).
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DISCUSSION

In the presented meta-analysis, the effectiveness and
safety of the classical surgical method for treatment of
chronic anal fissure - lateral internal sphincterotomy
and an alternative technique of anoplasty were
assessed.

According to a number of authors, the fissure
epithelization rate using the anoplasty technique
ranges from 86% to 100% [3,4,18-20,30], and after
lateral internal sphincterotomy - 84% - 100%
[3-6,34,35]. However, when comparing thelesion healing
rate, in the studies included in the meta-analysis, it was
found that after anoplasty, the chance of postoperative
wounds healing is 63% lower than after lateral
internal sphincterotomy.

Complications after using the above methods were
represented by ischemia and flap retraction, wound
infection, and bleeding. No significant differences in
the postoperative complications rate after using the
compared methods were found.

A number of authors, who compare lateral internal
sphincterotomy with other surgeries for CAF, such
as botulinum toxin injection into the internal anal
sphincter and balloon dilation, have agreed that all
the above-mentioned surgeries are comparable in the
postoperative complications rate [8,31-33].

The risk of anal incontinence after AP and LIS was
assessed.

With a follow-up period of 1.5 to 88.4 months, the
postoperative anal incontinence rate is 94% higher
after treatment of a chronic anal fissure using lateral
internal sphincterotomy than after anoplasty.

Thus, when studying the risk of developing postoperative
Al Ebinger, S. M. et al. in 2017 in their network meta-
analysis, comparing various surgical methods for CAF
treatment, showed that the anal incontinence rate
after LIS was 9.4%, after botulinum toxin injection
- 4.1%, balloon dilation - 18.2%, and after anoplasty -
4.9%, with follow-up periods from 2 weeks to 5 years
[33].

Of all the studies included in the meta-analysis, the
data on the risk of recurrence in both groups were
only provided by Magdy, A. and co-authors, where the
recurrence rate after anoplasty was 22%, and after LIS
- 4%, with a follow-up period of 12 months [6].
According to theliterature, the risk of recurrence after
lateral internal sphincterotomy with follow-up periods
of up to 20 months reaches 20% [6,34,35], and after
anoplasty with follow-up periods of up to 24 months
- 22% [6,20,25,26]. In turn, Patti R. and co-authors in
2012 showed that fissure excision in combination with
anoplasty is a safe and effective surgical technique,
postoperative wounds were epithelized in all patients
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[26].

When comparing the studied treatment methods, it
was found that the use of anoplasty reduces the risk of
postoperative Al but at the same time it is inferior to
lateral internal sphincterotomy in the epithelialization
rate [3-6]. However, the above results should be
interpreted with caution, since when assessing the
quality of studies included in the meta-analysis, there
is a high risk of bias of their results due to insufficient
sample size and heterogeneity of groups, as well as
different follow-up periods for patients.

It is worth noting that the study by Magdy A. and
co-authors included a group of patients who underwent
VY-plastic surgery in combination with posterior dosed
sphincterotomy, where the lesion healing rate was
94%, and the risk of AI and recurrence was 2% each,
with a follow-up period of 12 months [6].
However,among the various methods of sphincterotomy
to eliminate the internal sphincter spasm, the most
optimal is lateral internal sphincterotomy [36].

In turn, Patti R. and co-authors in 2010 conducted
a pilot study in which patients with CAF underwent
excision of the anal fissure in combination with
anoplasty and drug relaxation of the internal sphincter
with botulinum toxin.

In all the patients, the postoperative wound healed
by 30th day after surgery, and the anal incontinence
rate was 10% during the follow-up period of up to 12
months [19].

Given the fact that an important role in the etiology
and pathogenesis of anal fissure belongs to the internal
sphincter spasm [8,37], it is safe to say that success in
the above-mentioned studies was achieved due to the
elimination of anal sphincter hypertonus.

Thus, we believe that VY-plastic surgery in combination
with fissure excision and medical relaxation of the
internal sphincter will have an advantage over other
surgical techniques for CAF treatment.

CONCLUSION

Currently, there is no unified concept in choosing a
surgical method for the treatment of chronic anal
fissure, and most authors agree that it should definitely
be combined [3,4,6,819,24,3738].

According to the meta-analysis, lateral internal
sphincterotomy shows a higher lesion epithelization
rate.

At the same time, the results of treatment of patients
after anoplasty indicate a lower risk of developing
postoperative anal incontinence.

However, thelow and ambiguous quality indicators of
studies comparing AP and LIS, the high risk of bias
in the results in the compared groups, as well as the

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



heterogeneity of publications, make it necessary to
approach the interpretation of the obtained data with
caution and dictate the need for further research
on comparing fissure excision in combination with
VY-plasty and drug relaxation of the internal sphincter
with botulinum toxin type A with fissure excision in
combination with lateral internal sphincterotomy.
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BBEOEHWE

KonopekTtanbHblii paKk yBepeHHO BXOLUT B TPOMKY Anpe-
poB B CTPYKType oHKo3aboneBaemocTu. [porpecc B
JIeKapCTBEHHOM Tepanuu, WNPOKoe NpUMEHEHUE KOMOM-
HUPOBAHHBIX MOAXOAOB B NIEYEHUM PACMPOCTPAHEHHBIX
topm 3aboseBaHUs NPUBENU K 3HAUMMOMY YNYYLIEHNIO
OTAANEHHBIX Pe3yNbTaToOB B NociefHue ABa AecsTuie-
TusA. MeTacTaTuyeckoe nopaxeHue GpIOWUHbI NPU pake
TONICTOM KWIWKKM OTNMYAETCS OT OCTaNbHbIX BapUaHTOB
MeTacTa3MpoBaHMsA Kak No natoreHesy, Tak 4 no fuarHo-
CTUKE ¥ nofxoAam K nedeHunio. [laHHas cTaTbs ABASETCS
0630pOM COBpEMEHHbIX MpefcTaBieHuii 06 anuaemuo-
JI0TUM, NaToreHe3e W NeYeHU GONbHBIX KONOPEKTaslb-
HbIM PaKOM C MeTacTaTUYeCKUM NOpPaXKeHeM OPIOLLIMHBI.

3nuaemuonorus

N3yyas 4acToTy nopaxeHus OpiOWMHBI Kak opraHa
MUWEHN ANA MeTacTa3oB 3/10KAYeCTBEHHbLIX OMNyXo-
neii, Moxem o0paTuTbCA K KaHuep-peructpy Weewuu.
ABTOpbI paboTbl, U3y4MB AaHHble ayToncuit 179581 nayu-
€HTa, BbIABUAM MOpaXKeHWe OPIOWUHbI Y MYXKYUH - OT
1% npu pake nerkoro U npeacTaTenbHON Xenesbl, A0
23% - npu pake xenyoka. [lpu pake TOACTOW KWLWKK
nopaxeHue GploWKHbI onucaHo y 13%. Cpeau KeHWuH:
oT 1% - npu pake nerkoro, 1o 65% - Npu pake ANYHK-
KOB; NpW pake TONCTON KWWK — 16%. Ecnn B3aTb BCeX
60/bHbIX C MeTacTa3aMu no GPIOWKHE, TO Y MYXKYUH pak
TONICTON KUILKM HAXO[MUTCA HA NEPBOM MeCTe B KayecTBe
NPUYMHBI, U C BO3PACTOM [ONA €ro, Kak NpuyuHa Kap-
UMHOMaTO3a, yBennuuBanach. Cpean KeHWMH Habnio-
Aanacb aHanorMyHasa TeHAEHUUA - paK TONCTON KULWKK
3aHWMaeT BTOPOE MeCTO KaK NpUYnHa NepuToHeanbHoOro
KapuuMHomaro3a nocje paka AM4HUKOB, OfHaKO K 1970-m
rofiam os KapuuHomarto3a GproLmMHbl, NPUXOAALLErocs
Ha KaX[ylo HO30/0r1i0, NPaKTUYeCKWU BbIPaBHUBAETCA
[1]. C ppyroit CTOpOHbLI, NPU BbINOAHEHUN XUpYpruye-
CKMX BMeLlaTeNbCTBAaX N0 NOBOAY NEePBUYHbIX OMyX0nei
TOJICTOM KMILKM MeTacTasbl No GplolMHe ONUCHIBAIOTCS
y 5-10% 60nbHbIX [2-4]. AHann3 MHAMBMAYANbHBIX faH-
HbIX MaLUEHTOB, NPUHMMABLIMX y4acTUe B paHAOMU3N-
POBAHHbIX MPOCNEKTUBHBIX UCCAE[OBAHUAX MO NEYEHUI0
MeTacTaTMyecKoro paka ToacToi kuiwku B 6aze ARCAD,
NOKasas, YTo NepuUTOHeanbHbIN KapLMHOMATO3 BCTpeYa-
etcay 13% nauwneHTos. lpu 3T0M 30AMpPOBAHHOE NOpa-
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eHMWe 6PIoLWNHbI BbISIBNIEHO TONbKO Y 1,8% G0nbHbIX [5].
MeTacTasbl no 6ptoWMHE NPU KONOPEKTANIbHOM pake
Yalle BCTPeYalTCs NMpu MYLUHO3HOM (48,2%) U nep-
CTHEeBMAHOKNETOUHOM ructotunax (51,2%), Hexenu npu
00blYHOI ageHokapuuHome (20,1%); npu pake 06040Y-
HO KnwKn (28,8%), B CpaBHEHWUM C ONYXONAMU NPAMOI
knwku (16,1%) [6]; npu mytauum B reHe BRAF - 46%
npotus 24% npu aukom ceHotune rexa [78]. Franko ¢
COaBTOPaMMW BbIABUAK, YTO ANA M30AUPOBAHHOIO Nepu-
TOHeaNnbHOro NOpaX{eHMa MeTacTa3aMu XapaKTepHbl He
TONbKO MyTauus B reHe BRAF (18% npotus 9%) u
XeHcKkuit non (46% npotus 37%), HO U NoKanu3aums
NepBUYHON ONYXOAU B MPOKCUMANbHLIX OTAENaX TO-
CTOi KuwKM (38% npotuB 16%), MeTaxpoHHbIN Bapu-
aHT MeTactasupoBaHus (67% npotus 34%) W HU3KWIA
(DYHKLMOHANbHbIA CTAaTyC Ha MOMEHT AUArHOCTUPOBAHUSA
MeTacTatuyeckoro nopaxenus (11% npotus 5%) B cpas-
HEHWW C MeTacTasamu B Apyrux opraHax [5].

MaroreHes

PaccmatpuBas 6MonorMyeckue CBOICTBA paka TONCTOIA
KWLWKK, TPOMHOrO K pacnpocTpaHeHWio no OGpioluHe,
C/lefyeT BCMNOMHWUTb O €ro MOJEKYAAPHbIX MOATMNAX.
HanomHuM, 4TO BbIAENEHO 5 MOATUMNOB paka TONCTOW
knwkyu (CMS1 - mmmyHHbIA, CMS2 - KaHOHWYecKuit,
CMS3 - meTabonuueckuii, CMS4 — me3eHxUManbHbIA U He
Knaccuduumpyemble Onyxonn), KOTOpble XapakTepusy-
l0TCA onpefeneHHbIMU KNUHUYECKUMU, MONEKYNAPHBIMU
W NPOrHOCTUYECKUMU OTAnYMAMM [9].

B nccnegosanun Ubink ¢ coaBTopamu B Koropte 6onb-
HbIX C M30IMPOBAHHbIM NEPUTOHEANbHBIM KapLMHOMATO-
30M paKa TONCTOW KMLKM, KOTOPbIM MPOBOAMNACK LUTO-
pepyktueHas onepauus ¢ HIPEC, B 60% HabGnioaeHuii
BoiseneH CMS4 nogtun [10]. Mpu 3Tom B 06weit nony-
NALMYU NALUEHTOB YacToTa LAHHOTO NOATUNA HAXOLUTCSA
Ha ypoBHe Bcero 20% [9]. [aHHbI Me3eHXUMabHbIil
BapuMaHT OMyXofieil XapaKTepU3MPYeTCs XPOMOCOMHOW
HecTabunbHoCTblo, akTuBauueir TGFB/VEGF curHanuu-
ra (ctumynupyet AuddepeHLMPOBKY NepUTOHEANbHbIX
h16pobNaCcTOB M Me30TeNMANbHLIX KNETOK B aKTUBHbIE
Muocubpobnactsl [11]), runepakcnpeccueit NOTCH3,
BbICOKMM cofepxaHueMm ¢ub6po6NacToB U HU3KUM
coaepxaHuem numdountos. bonee Toro, 60ALWUHCTBO
onyxoneit B uccnenoBaHum (79%) xapakrepusoBanuch
HaNM4yMeM BbICOKOFO MPOLEHTa CTPOMANbHOTO KOMMO-
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HEHTa, YTO TaKXe ABNAETCA HEraTUBHbLIM MPOrHOCTUYe-
ckum caktopom [10].

[pyras rpynna aBTopoB BbIABUAA, YTO OMYXO/IMW TONCTON
KWWKK C M30NUPOBAHHBIM MOpaXKeHMeM MeTacTa3amu
OpIOWMHBI HE 3KCMPECCUPYIOT MapKepbl CTBOIOBLIX ONy-
xonesblx knetok (CD44, CD133, 3-kaTeHWH), 4TO onpe-
LeNsieT CHUXKeHWe CnoCobHOCTU KNETOK K 3nuTenuans-
HO-ME@3eHXMManbHOMYy Nepexofy W MeTacTa3upoBaHMIO
B OpraHbl. TOo €CTb, APYrMMM CIOBaMW, U30NWNPOBAH-
Hbli NepUTOHEeanbHbIM KapLWHOMATO3 - 3TO MO-CBOEMY
arpeccuMBHO TeKyluMe MeCTHO-pacnpoCTpaHEHHble ony-
XONW, YTO roBOPUT 06 YyHWUKaNbHOM (heHOTUNE AaHHOIA
MOArPYNMbl paka ToncTon Kuwkwm [12]. Huskuit npoueHt
IKCMPeccMn reHOB 3MUTENNANbHO-ME3EHXUMaNbHOro
nepexofa B nepeuyHoit onyxonwu (ZEB1, ZEB2, CDH1, VIM
n SNAIT) npn neputoHeanbHOM KapLMHOMaTo3e oTme-
YeH u B Apyroit pabote (Bcero y 35%). 0aHaKo B cammx
MeTacTasax no OplOWUHE 3KCNPeCcCUs reHOB Me3eHXH-
MajibHO-3NUTENUANbHOMO Nepexofa bbiia BbifBAEHA VKe
B 95% HabntogeHuit. MocnegHee rosoput 06 M3MeHe-
HMAX 3KCNPECCMOHHOro npocuas onyxonu B npouecce
Pa3BUTMA KNETOK B YCNOBUAX METAcTaTMYeCKON HUWKN B
Gprownre [13].

WNHTepecHOo, 4YTO TONbKO eauMHCcTBeHHas Mukpo-PHK -
has-miR-31-5p 6bina accouunpoBaHa C NepUOTOHE-
anbHbIM KapuuMHOMaTo30M. Kak BbIACHWNOCb, rMNEepak-
cnpeccus paHHoin MMkpoPHK npu pake ToncToi Kuwku
WHTMOUPYET 3MUTENUANIbHO-ME3EHXUMANbHBIA NEepPexos
nocpeactsom nopasnenna c-MET. lunepakcnpeccus
apyrux mukpo-PHK npaktuyecku Bcerpa onpepens-
eT MeTacTaTMyecKuit TponM3M K ApYyrum opraHam. 370
CHOBA [LOKa3blBaeT Npe/blAYLLNA TE3UC O MONEKYNAPHbIX
0COBEHHOCTSAX OMYXONU C TPOMU3MOM K U30JUPOBAHHO-
My Nopa)KeHuto OprownHbl [14].

[lpyroii 0cobeHHOCTbIO MeTacTa3upoBaHWUs ABASAETCS
[OCTYN ONyXONeBbIX KNETOK K COCyfaM, U, CiepoBa-
TeNbHO, €CNN B ONYXONU BbIPAXEH aHTNOreHes, To valle
HabNIOAAIOTCA NOpaXKeHUe MeTacTasaMu NeyYeHu W Jer-
KUX. B onyxonsx ¢ Tponu3mMoM K mopaxeHuio 6Gptowm-
Hbl, KaK GbIIO OMUCAHO BblllE, BbIPAXKEH CTPOMANbHbIil
3NEMEHT W COCYAMCTas MNNOTHOCTb, COOTBETCTBEHHO,
Huxe. To ecTb aHrMoreHe3 Npu NOPAXEHUU OPIOWMHBI
He ABNAETCA KI0YeBbIM CTAPTOBLIM KOMMOHEHTOM NaTo-
reHesa metactasumpoBaHusa. Kpome toro, npu CMS4 nog-
TWUME paKa TONCTOW KWULWKWN aHTMOreHe3 onpefenserca He
knaccuyeckum VEGF, a TGFB-onocpefoBaHHbIM nyTeM.
B T0 e BpeMs B caMux MeTacTas3ax no GploluHe Aaib-
HellWmnin nx pocT MoXKeT ObITb NOAAEpPIKaH M Knaccuye-
CKMUM aHrnoreHe3om [15], 4To NOATBEPIKLAETCA BbICOKOA
KoHueHTpaumen VEGF B acumtuyeckoi xugkoctu. Xots,
CNpaBeAnnNBOCTM PafiM HYXKHO OTMETUTB, YTO KOHLLeHTpa-
uma VEGF B acuutnyeckoi XMAKOCTU NpU pake TONCTOM
KUWKM MWHUMANIbHA B CpaBHeHWU C GOJbHBIMU PaKOM
XEeNyfKa M pakoMm au4HuKoB [16]. B To e Bpems npu
MeTacTaTUYeCKOM NopaXeHUn GPIOLIMHbI PAKOM TONCTO

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

KMWKKM HU3KaA KoHueHTpauua VEGF B acuuTmueckont
KUAKOCTM Bbina accouuupoBaHa ¢ 6onee Gnaronpust-
HbIM NporHo3om [17].

B u3yyeHuu paseuTus meTacTazoB B Nto6OM oOpraHe
Heo6X0MMO YYUTbIBATb B3AUMOAENCTBUS OMYXONEBbIX
KNETOK U KNETOK MUKPOOKPYKEHUs. B KOHTeKCTe MeTa-
CTa3WpoBaHus N0 OpiolIMHE — 3TO NepUTOHeasbHble
Makpodary, neputoHeanbHole GuUOpo6AACTbl U KNETKM
Me3oTenus. Tak WHBasus B OplOWMHY nofpasymeBaeT
pacnpocTpaHeHue OMyxoNeBbiIX KNETOK Mo 3jacTuye-
CKOM NNacTUHKe GPIOLWMHbI, YTO JOCTUrAETCSA CO3MaHUEM
ONpefieNeHHbIX YCNOBUIA CO CTOPOHBI KNETOK MUKPO-
OKPYXKEHUS.

MepuToHeanbHble Makpotarm co3aatoT nepeblit 6apbep
K pacnpoCTpaHeHWI0 OMyXoJeBblX KNETOK No 6piowu-
He BCNeACTBME CeKpeuuu (hakTopa HeKpo3a OMyxonu.
C ppyroit CTOpOHbl, Npu (OpPMUPOBAHMM METacTa3oB
Makpoctaru moryT npuobpetarb deHotun M2 (obnaga-
IOLLMI MMMYHOCYNPECCUBHBIM AEUCTBUEM) 3a CYeT Jeil-
CTBUs (aKTOPOB, KOTOPbIE CEKPETUPYIOTCS OMYXONEBbI-
mu knetkamm (IL-6 u IL-10) u, Tem cambiM, 3TOT NEPBbIi
6apbep MOXeT ObITb NpeogoneH [18].

Knetku Mme3oTenus, C OfHOW CTOPOHbI, y4acTBYKT B
NofAepKaHUM UHTpanepuUTOHEaNbHOro roMeocTasa, a,
C Apyroil - nopnepxnBalT KONOHU3ALMIO OMYyXONEBbIX
knetok. Mocne 3Toro BKAOYAIOTCA B paboTy NepuUToHe-
anbHble (GubpPobNACTLI, KOTOPble NMOAAEPXKMBAIOT POCT
MeTacTa3oB, [E/CTBYS KaK OMyXoJb-acCOLUUPOBaHHbIE
knetku. lNocnegHue moryT puddepeHuMpoBaTbcs U3
KNETOK Me30TeNus, MexaHU3M AaHHOro mpouecca noka
HeussecteH [19]. CyGnepuToHeanbHble (ubpoGAACTI
MOTYT CMOCOGCTBOBATbL MpPOLLECCAaM MHBA3MWU OMyXOMu
nyTem aKkcnpeccuu reHos (Hanpumep, a-SMA), accounu-
POBaHHbIX C CcOKpalieHueM (M3MeHeHneM hopMbl) ony-
XONIEBbIX KNETOK, YTO CNOCOBCTBYET UX NPOHUKHOBEHMIO
Mexay KneTkamu mesotenus [20].

CD90(+)/CD45(-) - cdeHoTMN Hebonblwoi cybnonyns-
LMW Me30TeNnaNnbHO-NofOOHbIX KIETOK, BbIAENEHHbIX U3
nepuUTOHeaNbHOM XUAKOCTU U 06NafalolLnX XapaKTepu-
CTUKaMW Me30TeNnaNbHbIX CTBONOBLIX KNETOK. B onbiTax
Ha WUBOTHbIX AAHHbIA NOATUN KNETOK, UMNIAHTUPOBAH-
Hbll BMECTe C KNIeTKaMW paKa Xenyaka, cnocobcTBoBan
(hopMMPOBaHMIO METACTA30B B GPIOLHO NONOCTU NyTEM
aKkcnpeccun konnareHa I tuna, a-SMA, BUMEHTUHA W
aktueauum TGF-B, To ecTb OHM geicTBOBaNM NoAo6HO
Muotubpobnactam. Takum o6pa3om, OHU cCo3AaBanu
npuemaemble yca0BUA ANS NOSABNEHUSA U POCTA MeTacTa-
308 [21].

Ewe ofHa rpynna KNeToK MUKPOOKPYXKEHWUs, KOTOpble
cnocobcTByOT nponudepaunuu M pacnpocTpaHeHuio
OMyX0NeBbIX KAETOK Mo OptolWnHe - nepuToHeasbHble
apunouutel. OHUM [eiCTBYIOT Yepe3 MHTepHanu3auuio
NWUMUAOB, YTO MOXEeT paccMaTpuBaTbCi B KayecTse
MCTOYHMKA NUTATENbHBIX BELECTB A1 ONYXONEBbIX Kie-
TOK. OTMEYEHO, YTO TONbKO Y KMUBOTHBIX C OXUPEHUEM
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nepuToHeasbHble KNETKM CNOCOOCTBYIOT POCTY ONMYXOH.

IToT haKT noguepKMUBaET HEOOXOAUMOCTb YUUTLIBATD He

TOIbKO KOMMNOHEHTbl MUKPOOKPYXKEHUs B NOALEPKAHUM

pacnpocTpaHeHus onyxonu no 6piownHe, HO U haKTopbI,

accoLMmMpoBaHHble ¢ opraHusmom [22].

BbisBneHHble Hax0AKM NO3BONMAK B AanbHelilwem cdop-

MUPOBATb HEKOTOPbIE MONOXEHUA naToreHesa nepuTo-

HeanbHOro KapuuHOMato3a Npu pake TONCTON KWLWKK,

OT/IMYHOrO OT KNACCMYECKOro pa3BUTWUSA MeTacTasupo-

BaHWsA B Apyrve opraHbl. 06pa3oBaHWe MeTacTasoB Mo

OplolHe BKIOYAET clefyiolLme Wwaru:

1. oTgeneHue KNETOK OT NepBUYHON ONYXONU U NPUOG-
peTeHune CBOMCTB NOABUXHOCTY;

2. KneTku u3beraloT aHoMKuca (anonTo3 BCAeACTBUE
HapyLeHWUs WU OTCYTCTBUSA afre3nn KNeTkn);

3. NpWKpenneHue K NOBEPXHOCTU GPIOLIMHBI;

WHBa3Us B GPIOLIMHY;

5. nponudepauyua KneTok ¢ hopMupoBaHuem meTacra-
3a [23, 24].

»

MepBbIi 3Tan MPOUCXOAMT B pe3ynbTate CMOHTAHHOM
3KCcOAMALMM OMYXONEBbIX KNETOK MpWU pocTe nepBuuy-
HOI1 OMyXO0/M Yepe3 Cepo3Hyto 060104YKY KUWKK. Takke
KNeTKW MOryT pacnpocTpaHATbCA N0 NUM@ATUYECKUM
cocyfaM 3a CYeT NOBbIWEHHOTO AaBAEHUA UHTEPCTULM-
aNbHOW XUAKOCTH, Nonajatb B GPIOLHYIO NOAOCTb NpH
nep@opaLum KUWKKU, XUPYPTUYECKUX MAHUMYyNALUAX,
COMPOBOXAAMIWMXCA BCKPbITUEM ONYXONM, Nepeceye-
HUM AMMBATUYECKUX U KPOBEHOCHbLIX COCYA0B, NOCNEO0-
nepaLMoHHbIX MHPEKLMOHHBIX OCTIOXHEHWI BCNeACTBUE
HECOCTOATENbHOCTU KUMILIEYHOro aHactomo3a. Bce 3atum
CUTyalLMu accouMMpoBaHbl C BbICOKAM PUCKOM MNpoO-
rpeccupoBaHus M pa3BUTUEM METacTa3oB No Gptolwm-
He [15,19,23]. Ha mMonekynsipHOM YpOBHE MPOUCXOAUT
YMEHbLUEHME IKCNPECCUM MONIEKYN afre3un (MHTErpUHs,
KafXepUHbl, CENEKTUHbI) U W3MEHEHWUA B LUTOCKeneTe
knetku. Ons u3bexaHus aHOMKMCA NPU NepUTOHeasb-
HOM KapuMHOMaro3e aKTUBMPYIOTCA KaneKpewH-3aBu-
cumble nentugasel (Hanpumep, KLK7), dopmupytotcs
KnacTepbl OMyxofieBblX KNETOK, KOTOpble MpOAOMKaoT
nponudepnposatb. Takoii MeXaHW3M OTAWYaeTCs OT
reMatoreHHoro MetacTa3upoBaHWA, NPU KOTOPOM OMy-
XONeBble KNEeTKN MexaHU4YecKu 3almiaioTcs, Gopmupys
KOMMeKcbl ¢ Tpomboumutamu [25,26]. Kpome 3toro, ycu-
NWBAETCA 3KCnpeccus Src - TMPO3NHKMUHA3bI, NPUHUMAIO-
el yyacTve BO B3aUMOLENCTBUM KNETKN U MaTpuKca u
MEXKNETOYHbIX B3aUMOJEACTBUAX, YTO TaKXKe NOBbILAET
YCTONYMBOCTb OMYXONEBbIX KNETOK K aHoukucy [27].

Ha 3tane apgresuu onyxoneBbix KNETOK K NMOBEPXHOCTM
OpIOWMHBI HAYMHAKT 3KCNPECCUPOBATLCA UHTETPUHDI (B
yacTHocTu, a2f1), AuraHAbl KUHTErpuHaM, NpoTornKa-
Hbl, YeHbl cynepcemeiictea uMMyHornobynuHos (ICAVY,
VCAM1, L1CAM), myumnHoBs (Hanpumep, MUC16) u EPCAM.
B oTnuume oT rematoreHHOro MeTacTa3upoBaHusA, rae
npeBannpyloT B npoueccax agres3un skcnpeccus CD44,
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CBA3bIBAOLAS IMaNypPOHOBYIO KNCNOTY; aHTUrEHbl KPOBU
slea n slex, cBA3biBalOWME CENEKTUHBI U KOMMOHEHTbI
3KCTPaLLEeNOAAPHOr0 MaTPUKCa, MpU NEpUTOHeaNbHOM
pacnpocTpaHeHUW OMyxonu B Mpoueccax ajresuu npe-
MMYLLEeCTBEHHAA poib oTBoAUTCA Monekynam L1CAM u
npoteornukaHam [23]. OpHako TOYHble pa3nnuus Ha
3TOM 3Tane Mexfy Pa3BUTMEM WMMNAHTaLMOHHOTO U
reMaToreHHoro MeTacTa3vMpoBaHWs HeW3BeCTHbl. B To
e BpeMs He0OXOAUMO NOAYEPKHYTb BaXKHOCTb JAHHOTO
3Tana B MeTacTa3uMpoBaHWK no OpiOWMHE, TaK KaK He
BCerfa CBOGOAHO onpefenseMble Onyxonesble KNETKU B
OpIOWHOM NONOCTU NPUBOAAT K OPMUPOBaHUIO MeTa-
ctazoB [23]. WHTepecHO, 4TO KpOMEe MONEKYNSPHOrO
MexaHu3Ma (OpMUPOBAHUS METAcTa3oB Mo GplolWMHe,
npocTas cuna rpaBuTaLum, NepucTanbTMKa KUWKK, 0TpU-
LaTenbHOe [AaBneHWe BcnefcTBue paboThl Auadpar-
Mbl [28], BO3MOXHO, ONpPefensioT NpenmylLecTBeHHYI0
NIOKANM3aLMI0 METacTa3oB No GplolMHe: NpaBbli HUXK-
HWII KBafpaHT, NpaBblil Kynon fuadparmel, renatogyo-
AeHanbHas CBA3Ka, GONbLWON CaNbHUK, BUCLEepaNbHas
OplolKMHa Manoro Tasa v napueTanbHas 6ptolwmHa [29].
J7Tan uHBa3MM B OPIOWMHY BKIKYAET 3KCMPECCHIO
NpoTeONUTUYECKUX (epMeHTOB (K npuMmepy, rpynmsl
meTannonpotenHas:MMP2, MMP7, MMP9) onyxonesbimMu
KNeTKamu U CTPOManbHbIMKU KNETKaMU MUKPOOKPYKe-
Hua. Kpome 3TOro, 0TMEYEHO, YTO OMyXoNneBble KIeTKM
CNoCOGHbI BbI3bIBATh ANoONTO3 Me30TeNnabHbIX KNETOK
FAS-3aBucumbiM nytem [30], a nocnegHue, B OTBET Ha
[eiicTBMe MeMaTopoB BOCMANEHMUs, CNOCOOHbI COKpa-
WATbCA U TEPATb MEXKIETOUHble KOHTaKThI [31].

Mocne nHBa3uM onyxoneBble KNETKN He TONbKO AOMKHbI
BbIXKMBATb B HOBbIX YCNOBMAX CYWECTBOBAHMA, HO W
noanepxuearte cBot nponudepauunio. Ha atom 3Tane, B
OTNIMYME OT remMaTtoreHHOro MeTacTta3MpoBaHus, runep-
akcnpeccupyetcs IGF-1, Torpa kak B ouarax akcTpanepu-
TOHeaNbHOI IOKann3aLuum — NpoaHrnoreHHble haKkTopbl
(VEGF, HIF-1a) [25].

InarHocTuka

[lnarHoctka MeTacTaTMyeckoro nopaxeHus GprOLMHBI
3aTpyaHeHa npu NiobbiX OHKONOTMYECKUX HO30J10TUsX.
Koumpa c coaBTopamu B 2019 romy onybaukosanu
CUCTEMATUYECKMIt 0630p [UArHOCTUYECKUX BO3MOX-
HOCTEN pa3NMyHbIX METOAOB BU3yanu3auun B OTHOLIE-
HUW BbISBNIEHWUS NEPUTOHEANbHOT0 KapLyuHOMaTo3a npu
pake TONCTON KWWKW. ABTOpbLI BKAOYMAW B aHanu3 19
paboTt. B 6 uccnegoBaHuAx U3y4anack poib KOMNbIOTED-
Hon Tomorpacdum (KT) [32]. MpumeHeHne nocnepHeit
onpeaensano YyBCTBUTENbHOCTb W CMeuMPUYHOCTb B
OTHOWEHUN BbISBNEHUS MEeTacTa3oB No OploWKUHe Ha
ypoBHe 11-96% u 49-100%, cooTBeTcTBEHHO [33-38].
WNccnepoBaHns oTanyanncb reTeporeHHOCTbIo NoNyYeH-
HbIX PEe3yNbTaToB, KaK B OTHOWEHWM pa3MepoB 04aros,
Tak M nokanusauuu. Haubonblias YyBCTBUTENBHOCTb
ans KT onucaHa Ans o4aros B 3nuracTpanbHoit obnactu
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— [0 67-98%, neBoro BepxHero KBagpaHTa — 10 40-86%
“ manoro Tasa — go 60-73%. Hauxyglmve pe3ynstatbl No
YYBCTBUTENLHOCTM OMWUCaHbl MPKU MOPAXXEHWU MeTacTa-
3aMU TOHKOM KMWKK (8-71%), obnactu ceaA3ku Tpeiila
(20%). Ecnu roBopuTb 0 pa3mepax, To YyBCTBUTENBHOCTb
KT npu pa3mepax oyaros 6onee 3 cm coctasuna 90-94%,
a npwu pa3mepax o 05 cm — tonbko 11-70%. Takoi pas-
OpoC faHHbIX B OTHOLIEHUM HEGONBLUIMX MO pa3Mepy ova-
roB, Kak NuwwyT aBTopbl 0630pa, MOXKET ObITb CBA3AH C
pa3nnyHoOl METOA0NOrMeN NCCNeA0BaHUM — pa3IMYHas
TOJILLMHA CPEe30B, a TaKKe pacnofoxeHnem oyaros [32].
PacyeT wuHpekca nepuTOHEanbHOro KapuuHOMATo3a
(CT-PCI) ¢ nomouwpto KT 6bi1 3HAUMMO HUXKe AAHHBIX
xupyprudeckoit pesusum (S-PCI) Tonbko B 1 pabote
[33]. B ppyrux uccnefoBaHWAX BbiABAEHA KOPPensLus
mexay AaHHbiMM KT M AaHHbIMM OnepaTWBHOTO BMeLla-
TenbcTBa no uHaekcy PCI [35,37]. B ppyrom meTaaHanu-
3e X0Tb U oTMeyeHa Koppensauusa mexay CT-PCI n S-PCI,
TeM He MeHee TMNofMarHoCTUKa PacnpoCTPaHEHHOCTM
nopaxeHus 6pioWnHbl No AaHHbiM KT Haxoautcs Ha
yposHe 12-33% [39].

MpumeHeHMe MO3UTPOHHO-3MUCCUOHHONW ToMOrpadum
B covetaHuu ¢ KT (M3T/KT) no3sonseT BbIABUTL MeTa-
cTasbl N0 OploWKHE NPU paKe TONCTON KUIWKU C 4yB-
CTBUTENBHOCTBIO 85% 1 cneuuduyHocTelo 88% [40].
Mpsmoe cpasHeHue MIT/KT u KT 6bino cpenaHo B 4
nccnefoBaHusx. B asyx pabotax M3T/KT ycrynana KT no
YyBCTBUTENLHOCTU — 82% npoTuB 91% [41], 57% npoTuB
82% [42]. B TO e BpemMs B ABYX OCTaBLIMXCA UCCNESO-
BaHMsAX — 0bpaTHas CuUTyaLus — YyBCTBUTENbHOCTb 3T/
KT 6bina Bbiwe, yem y KT Kak B nepBUYHON AMArHOCTUKE
MeTacTasoB no 6piownHe — 82,6% u 30% [43], Tak 1 B
OTHOLIEHWUMN BbIABNEHUA peunanBa nocne nepuToHeyM-
akToMun — 100% npotus 85,1% [44].

Takum ob6paszom, ytBepxpaarb, 4to MIT/KT - ayywwuit
MeTo[, B BbIfIBNIEHUM MeTacTa3oB Mo OGploWUHE Npu
pake TONCTON KWWKM, HeBO3MOXHO. CnepyeT oTMeTUTB,
YTO TaKWe NPOTUBOPEYMBLIE Pe3yibTaTbl MOryT ObiTb
CBsA3aHbl C 0COOEHHOCTbIO MYLIMHO3HBIX U NEPCTHEBUA-
HOKNETOYHbIX OMyX0Nel, KOTopble B MEHbLIEN CTeneHu
HaKanaMBaloT MEYeHHYI0 Pagnoun30Tonom mikosy [32].
Bonee Toro, meTaaHann3 uccnefoBaHUn NO CPaBHEHMIO
KT v N3T/KT, npoBeneHHbit Laghie ¢ coaBTopamu, He
BbISIBUN 3HAYMMBIX Pa3NNymnil MeXay MeToAaMu B OTHO-
WeHUN BbIABNEHUA NepUTOHeaNbHOro KapuuHomartosa.
OfHaKo YnCneHHo, Kak OTMEeYaloT aBTOPbI, YyBCTBUTENb-
HocTb U cneuuduyHocts MIT/KT Gbina Bhiwe - 82%
npoTuB 66% 1 93% npoTus 77%, cooTBETCTBEHHO [39].
Mpu cpaBHeHUM MArHUTOpPE30HAHCHOW ToMorpadum
(MPT), anuddysHo-e3BeweHHoit MPT (MPT-DWI), N3T/
MPT u MN3T/KT B OTHOWEHWUM BLIABNEHWUS METacTa3oB
no 6pilownHe npu pake Tonctoi kuwku Brenndle c
coaBTOpaMu nokasanu, 4yto MPT ob6nagaer camoit HU3-
KON AMArHOCTUYECKOW TOYHOCTbIO — 46% npoTuB 47%,
57% wn 66%, COOTBETCTBEHHO [45]. B uccnepoBaHum

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

Satoh ¢ coaBTOpamu, KOTOpoe BK/OYANO pasfnyHble
HO30/10TWI, B TOM YUCJIE U PaK TONCTON KUILKK, YyBCTBU-
TenbHOCTb 6bina Bbiwe y MIT/KT (89%) B cpaBHeHUU C
MPT (56%) n mynbtugetektopHont KT (76%). Mpu 3Tom
yyBcTBUTENbHOCTL MPT-DWI 6bIna conoctasuma ¢ M3T/
KT — 84%, ogHaKo NpoWrpbiBafo MO NONOXKUTENbHOM
MPOrHOCTUYECKON LEHHOCTU — 72% npoTuB 93% [46].
Ecnu xe kombuHuposatb MPT u KT, To noBbIwaercs yys-
cTBUTENbHOCTb KT B OTHOWEHUM BbISIBNIEHUS METACTa30B
no 6prowmHe ¢ 54% po 81% [47].

MapafoKcanbHO, YTO NOBbILWEHHbI ypoBeHb CA-125 map-
Kep paka siMYHWUKOB ob6napan 6onee BbICOKOW YyBCTBU-
TENbHOCTBIO M CNEeLNbUYHOCTbIO B OTHOLIEHWUM NOpaxe-
HUS OPIOWMHBI NMPU paKe TONCTON KUIWKKU B CpaBHEHWUU
¢ pesynbtatamu KT, yero He ymanoch nokasatb gas PIA
[48].

Jlanapockonua fABnAeTCA HEOTHEMJEMbIM METOAOM
WCKNIOYEHMA NepuoTeHaNbHOro KapuuHoMato3a npw
onepabenbHOM pake xenynka. 0gHako npu pake Ton-
CTOM KMIWKM GONBLIMHCTBO UCCNefOBaHMIT OTAAET Npea-
NoYTeHWe NanapoTOMUN B OTHOLIEHUM JMATHOCTUYECKO
TOYHOCTU BbISIBIEHWUS METACTA30B MO OpPIOLWNHE U OLleHKE
PCI B cpaBHeHUM CO CTaHAAPTHOW nanapockonueit [49].
Pa3paboTka HOBbIX METOLOB BU3yanu3aLuMu B npoLecce
71anapocKonuy 3Ha4MMO MOBbILIAET ee LUArHOCTUYECKUE
BO3MOXHOCTM — xpomo3aHpockonus (Flexiblespectral
Imaging Color Enhancement) [50] u cnyopecueHTHOe
OKpalMBaHWe WHAOLUMAHWHOBBIM 3€fIeHbIM C BU3yanu-
3aunii B uHdpakpacHom cnektpe [51-54]. MocnepHwii
BapMaHT MO3BONSAET MOBLICUTb YYBCTBUTENLHOCTH C
72,4% 0o 969%; yeenunumsaetca u PCI ¢ 7 po 10, npu
3TOM cneundUyYHOCTb 0CTaeTca Ha ypoBHe 60-100%. B
TOXe BpeMA MeTOAMKA HefoCTaTouHO 3hdeKTUBHA Npu
MYLIMHO3HBIX onyxonsax [52].

3aBeplWwnTb pa3fen AMarHoCTUKN X04YeTCs peKoMeHaaL -
AMU N0 HEOOXOAUMOCTU BHEAPEHUS B KAUHUKE YHUDU-
uMpoBaHHoro npotokona onucanus KT npu nopaxeHun
MeTacTa3aMW paka TONCTOW KWWKW OPIOWMHBI, KaK 3TO
ObII0 NPeasiokKeHo No NpUMepy ONUCaHWUA MEPBUYHOM
OMyXoNu NpAMOit KUWKKM [55], 4TO NO3BOANT MpaBUIIb-
HO NAaHWPOBaATb IeYeHWe Ha MyNbTUAUCLUMAUHAPHBIX
KoHcunanymax. [lpumep cTaHZapTM30BaHHOMO onuca-
HUA NOpaXeHWUs OpIOWWHEI peannu3oBaH B anroputme
PAUSE, B KOTOpOM OMUCHIBAETCA MEPBUYHAA OMYXOJb
M WHOEKC NMepuTOHEeanbHOro KapuuHomartosa — “P”;
HaAWuMe acuMTa U BOBNEYEHUs NepefHel OploWHO
CTeHKM — “A”; HebnaronpusTHble 30Hbl MOPAXKEHUS —
“U”; BoBNeYEHWEe TOHKOM KUWKK U Gpbikeidkn — “S” u
3KCTpanepuTOHeaNbHOE NnopaxeHue metactazamu — “E”.
MpMMeHEHWe AaHHOFO anropuTMa Mo3BOJAET MOBbI-
cutb ToyHocTb KT B onucaHuu nopaxeHus OplowuHbl
[56]. HecmoTps Ha cTaHaapTu3aLuio, Heo6XxoaMMO 6biTh
YBEPEHHbIM, YTO NMpPaBUALHO COOMNIOAAETCA U MPOTOKON
BoinonHenus KT B Bawem yuypexpeHun. 06s3atensHo
NPUMEHSETCA M BHYTPUBEHHOE KOHTPAcTUpOBaHUE, U
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KOHTpacTUpOBaHWe per 0S HelTpanbHbIM KOHTPACTHbIM
npenapaTtoMm, 4TO NO3BOAAET OLUEHWUTb COCTOAHWE TOH-
KOW KWWKM U OpbiXeliku. PeKoMeHayeTcs NpUMEHATb
TOJIWMHY cpe3a B 3 MM; 3a 15 MUHYT f0 uccnefoBaHuA
npuuumars 750-1000 mn BoAbl BHYTPb U 3a 15 MuUHYT
A0 UCCNefoBaHWUA BBOAWUTb BHYTPUBEHHO KOHTPACTHbIN
npenapar; 3aTeM nofy4yarb U306paxeHus B apTepuab-
Hyl0 1 BeHO3HyK (a3bl yepe3 30 u 60 cekyHA nocne
BHYTPUBEHHOrO KOHTpacTMpoBaHus [32].

Kputepuu oueHKU pacnpoCcTpaHeHHOCTU NOPaXKeHUs

MeTacTa3amu GpIoLUHbI

OpHa u3 nepBbix Knaccudukauuin no cTeneHn nopa-

KEHUs MeTacTa3amn GpiolnHbl 6biia paspaboTaHa ans

paka enygka AMOHCKMM 06WECTBOM MO U3y4YeHUIo

AaHHoro Buaa onyxonu B 1981. OHa BKknloyana B cebs

cnepyolme rpagauum:

e P0O/Cyl — mertacTasbl no GplOWNHE HE BU3Yann3u-
pylOTCS, HO ONPeAeNnsoTCA ONyXOeBble KNeTKN B
XMUAKOCTU nocne naBaxa 200 ma gusmnonornyecko-
ro pacTBOpa X/JI0OpUAA HaTpus;

e Pl - onyxoneBble WMMNAAHTHl ONpPeAensoTCcs B
06/1aCTi, KOTOPas HEnoCpPeAcTBEHHO MPUAEKUT K
Xenyaky (Bblle nonepeyHoll 0O60A0YHON KUWKM),
BK/II0YAs 6ONbILIOI CaNbHUK;

e P2 - meTacTasbl B IMYHMKAX MM HECKONbKO pa3-
PO3HEHHbIX METAacTa3oB B AWUCTaNlbHbIX OTAENAX
OplolWHOI nonocTu;

® P3 — MHOXEeCTBEHHble MeTacTasbl
oTaenax 6piowHoi nonoctu [57].

B AUCTAJIbHbIX

B 1994 rogy 6bina onybnukoBaHa yHWBEpCanbHas

CUCTEMA OLEHKM MOPaXKEHWs MeTacTasamu 6PIOWUHBI

— MHJEKC NepuTOHeanbHOro KapuuHomartosa Gilly, koTo-

pblIii BK/IOYAET OLEHKY Pa3MepoB W PacnpoCTPaHEHWs

0yYaros no 6pioLnHe:

e cragusa 0 — HeT MaKpOCKOMMUYECKUX U3MEHEHUI;

e cragus 1 — oyaru <5 MM, IOKaM30BaHHOTO Xapak-
Tepa (1 obnactb 6pioWHOI NonocTu);

® cTagua 2 - ovarn <5 MM, guddy3Horo xapakrepa;

® (cTagus 3 — noKanu3oBaHHble unu ancdysHo pac-
MOJIOXKEHHbIe o4arn pasmepamu 5-20 Mm;

®  (Taaus 4 - NOKaNM30BaHHble Unu Anddy3HO pacno-
NI0XKeHHble ovaru pasmepamu >20 mm [58].

Jacquet u Sugarbaker npepnoxwunu pasgenuts Gptow-
HYI0 NOMOCTb M Ta3 Ha 13 obnacTeii: 4 nepecekawoumecs
nMHUM obpasoBanu 9 obnacTeit B GPIOWHON NOAOCTU W
MajioM Tasy, U OTAENbHO TOHKas KULWKa 6bina pa3aeneHa
Ha 4 30Hbl. OueHKa pacnpoCTPaHEHHOCTU NOPaXeHus
MeTacTazaMmu GpIOLIMHbLI BO3MOXHA TONbKO NPU NOJHOM
pacceyeHMU Cnaek U peBU3UN COCTOAHUA U BUCLEPANb-
HOt U mapueTanbHON GpIOLWMHLI. [ONONHUTENLHO OLe-
HMBAIOTCA M pa3Mepbl UMNIAHTOB No GpioWKHE: OTCYT-
cTBue ovaros — LSO, go 0,5 cm — LS1, no 5,0 cm — LS2 u

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

6onee 5 cm — LS3. Ecnn nmeetcs cnuBHOE, Aaxe TOHKOE,
nopaxeHue GpIOLWMNHbI, NEpPeXoAsLLee C OPIOLWHOI Noio-
CTU B Ta3, To npucsauBaetca uHaekc LS3. MepsuyHas
0MyXxo/b, KOTOpPas MOTEHLMANbHO MOXKET ObiTh YAaneHa,
He BK/l0YaeTcs B flaHHbI uHAekc [59]. [aHHbl Bapu-
aHT OLEHKM COCTOSAHMS GPIOLWMHBI Hanboee 4acTo npu-
MEHAETCA B UCCNELOBAHUAX NMPU PaKe TONCTON KULIKHU.
MpoTBOpPakoBbIM MHCTUTYTOM Hupepnanpos paspabo-
TaHa YNpOLEHHAsA CMCTEMA NOACYETa NEPUTOHEANbHOTO
MHAeKca. Pasmepbl 04aroB no GPIOWMHBI ONUCHIBAIOTCS
Kak Gonblumne - >5 cM, cpefHue - oT 1 10 5 cM, ManeHb-
Kne - <1 CM M OTCYTCTBME 04aroB B 7 06nacTax GpIowWHOi
nonoctu: I - 7a3, II - npaBblil HUXHUI OTAEN XWUBOTa,
III - 6onbLWOii canbHUK, NonepevyHas 06004HaARA KNLKA,
ceneseHka, IV - npaeas nopavadparmansHas 06nacTb,
V - neeas noaguadparmansHas obnactb, VI - noaneue-
HOYHaA 061acTb U 30Ha Manoro canbHuKa, VII - ToHKas
KuKa 1 Gpbixeiika TOHKOM Kuwku [60].

3¢ heKTMBHOCTL CUCTEMHOM Tepanuu

Ecnnm paccmatpuBath uccnefoBaHus no MOHOTepanuu
bTopypauunom, To MefuaHa oOLWEl BbIKUBAEMOCTH
NauueHTOB C M30JMPOBAHHLIM MOPAXKEHUEM OPIOWMNHbI
MeTacTa3aMi paka TOJNICTOM KULWKW COCTaBnsna BCEro
6-8 mecsueB [3]. CoBOKyMHbIN aHanuU3 WCCiefoBaHuii
no u3y4yeHuto 3hHeKTMBHOCTU KOMOUHALMM OKcanunia-
TUHA C HTOPNUPUMUAUHAMU U UPUHOTEKAHA C Unu 6e3
dTopnupumnguHos (N9741 n N9841) B nepBoM NUHWUK
noKasan npeuMmylecTBO OKCaNUMIaTUH-COAepXKalnx
cxem neyenus (OP 0,62, p=0,005). Bo BTOpON NUHWUK
apdektnsHocTb FOLFOX 1 npuHoTekaHa B faHHOM rpyn-
ne nauueHTos He pasnuyanacs (OP 1,1, p=0,321) [61].
BosBpawascy K pe3ynbratam aHanuM3a WHLMBUAYANb-
HbIX laHHbIX NALMEHTOB, MPUHUMABLUMX Y4aCTUE B PaH-
AOMU3UPOBAHHbBIX NEPCNeKTUBHBIX MCCNef0BaHWIA no
NleYeHMI0 MeTacTaTMYecKoro paka TONCTOM KUWKK B
6aze ARCAD, npaKkTuyecku BCeM nauuMeHTaMm npoBO-
AMNach COBPEMEHHas XUMWUOTEpanus KOMOUHaLUAMMU
(hTOPNUPUMUANHOB C MPUHOTEKAHOM WAW OKCanunna-
TuHom (FOLFIRI, FOLFOX), 15% npoBogunack Tepanus
C BKJIOYEHMEM aHTUAHTUOreHHbIX areHToB, 10% - aHTu-
EGFR MOHOKNOHanbHbIX aHTUTEN. ABTOpbI Mokasanu,
YTO NauMeHTbl C HeMmepuTOHeaNbHbIMKU MeTacTasamu C
nopaxeHunem ToNbKO 1 opraHa (n=4385) umenn Haunyy-
wyto 061LyI0 BbXXKMBAEMOCTb B CPABHEHUM C NALUEHTaMU
C WM30/MPOBAHHbIM NEpPUTOHEANbHbIM KapLMHOMaT030M
(n=194). Mpu 3Tom MepaMaHa oOLieil BbIXXMBAEMOCTU
NpyM W307MPOBAHHOM MOPaXEeHWU NEerkux CcocTaBuna
24,6 mecsua npotus 19,1 mecaues npu MU30NUPOBAH-
HOM NOpaXKeHWUU neyeHn u 16,3 mecaues — GPIOWMNHBI.
ITM pasnuuus OblM Haubonee BbIPAXEHbI B MOMyNs-
LMK NaLMEHTOB, KOTOPbIM NPOBOAMAACH AOMOAHUTENBHO
Tepanus TapreTHeiMu npenapatamu (OP 0,43-0,54). MMpw
3TOM MefuaHa oOLieil BbIXXMBAEMOCTM B 3TOW rpynne
NauueHToB NpU N30 IMPOBAHHOM MOPAXKEHUN BPIOWNHDI
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coctasuna 171 mecaua npotus 19,3 mecaues npu n3onu-
pPOBAaHHOM 3KCTpanepuTOHeaNbHOM MeTacTa3upoBaHUM.
B To e Bpems npu cpaBHeHUM 06Lieil BbIKMBAEMOCTH
NauMeHToB C U30NMPOBAHHBIM MOPAXEHUEM BPIOWUHBI
W NaLWeHTOB C MOpaXeHWem meTactasamu 2 u 6onee
OpraHoB, 3a UCKJl0YeHNeM OpiolwmnHbl (N=3385), oTNN4Nii
nonyyeHo He 6bino (OP 0,99, 95% [N 0,82-1,2, p=0957).
Tak e Kak M He pa3nuyanacb BbIXKWMBAEMOCTb NalLu-
€HTOB C M30/MPOBAHHBIM KapUMHOMATO30M OpIOLWMNHbI
M NaUMEHTOB NPU COYETAHWUU MOpPAXKeHUs OPIOWUHBI C
MeTacTasamu B OAMH - Apyroit opraH (n=455) (OP 11,
95% [ 0,89-1,37, p=0,37) [5].

Ewe B opHOM paboTe — peTpOCMeKTUBHOI OLeHKe
3QPEKTUBHOCTM NpPesonepaLMoHHOr0 Ha3HAYeHUs
Pa3fIMYHBIX PEXMUMOB XUMUOTEPANUU C TapreTHbIMU
npenapatamu y 115 60/bHbIX C NEPUTOHEANbHBIM KapLu-
HOMaTO30M paka TONCTOW KMIKK, Gblna MoKasaHa Jyy-
Wwas o6was BbKMBAEMOCTb CPELM NALUEHTOB, KOTOPLIM
nposoaunack kom6uHaums FOLFOX c Gesauusymabom
[62]. NMpwv 3TOM aBTOPbI JOCTUMM YACTOThI BbIPaXKEHHO-
ro naromopdonornyeckoro 3cdekta Ha ypoBHe 20%,
YTO HECKONbKO HWXe B CpPaBHEHUWM C MeTacTa3amu B
neyeHn — 36%, B TO e BpemMs 4acToTa NOJIHbLIX NaTOMOP-
dhonormyeckux oTBeToB He pasnuyanacb — 9,7% u 10%
[63,64]. B uccneposanuu Chua c coasTopamu npumeHe-
HUE COBPEMEHHbIX PEXXMMOB XUMUOTEpPanun 6e3 (n=50)
W C TapreTHbIMW areHTamn (n=32) Npu U30ANPOBAHHOM
KapuMHoMaTo3e GPIOLIMHbI PaKa TONCTOM KULWKKU NO3BO-
JINNO [OCTUYbL MefMaHbl 06Leit BbXKMBaeMOCTH B 16 1 23
MecsLieB, COOTBETCTBEHHO, 63 UCM0Ab30BaHUA XUpPYP-
TMYEeCKUX METOAO0B NeyeHus [65]. Takoi HELOCTATOUHbIN
OTBET Ha CTaHAAPTHYIO XUMUOTEPANUIO, MO-BUAUMOMY,
obycnoeneH npesanupoBaHuem CMS4 (me3eHxumanb-
HOro) MOATUMNA PaKa TONCTOW KWUWKMU MPU ONYXONAX C
nopaxeHuem OpIOLIUHbI, KOTOPbIA XapaKTepusnpyertcs
XMMUOPE3UCTEHTHOCTBIO WU HEGNAronpuATHLIM NPOrHO-
30M [4,66,67]. C gpyroit CTOpOHbI, NpeBaaupoBaHue B
nonynsuum 6oNbHbIX C M30NMPOBAHHBIM NEPUTOHEaNb-
HbIM KapLMHOMaTO30M MALMEHTOB C MPaBOCTOPOHHEN
NoKanu3aumen nepBUYHON OMyXOnW, MyTaluuen B reHe
BRAF Takxe onpefensier HebnaronpuaTHbIA NPOrHO3 U
MEHbLUNI OTBET HA CTAHAAPTHYIO XUMUOTEPANHUIO U TEpA-
nuio aHTU-EGFR aHTuTenamu. [lns 3tux nogrpynn 60/b-
HbIX Hauy4lWune pe3ynbTaThl ONMUCaHbl NPU NPUMEHEHUM
B nepBoi uHUK pexuma FOLFOXIRI ¢ 6eBaumsymabom.
OnybnukoBaHHbli B 2017 rogy meTaaHanus 8 wuccne-
[OBaHUIA, MOCBAWEHHbLIN CpaBHEHUID 3HEKTUBHOCTM
pexxuma FOLFOXIRI co cTaHAapTHbIMM KOMOWUHALMAMM
FOLFOX unu FOLFIRI, noka3an 3Ha4nmMoe NpeBoCXOACTBO
MHTEHCU(ULUPOBAHHOTO PEXWUMA JIeYeHUA B OTHOLLe-
HUM BOCTUXEHUS 4acTOTbl 06beKTUBHBIX 3ddekToB (OP
1,25, 95% W 1,15-1,37), 4acToTbl BbinoSHeHUs RO pesek-
UM opraHoB ¢ metactasamu (OP 1,99, 95% AW 1,32-3),
BbXXMBaeMocTu 6e3 nporpeccuposanus (OP 0,73, 95%
[ 0,62-0,84) 1 06weit Boxkuaemoctn (OP 0,75, 95% N

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

0,63-0,9). OgHako nokasaTtenu O6LEl BbIKUBAEMOCTH
OblAN B3ATbI TONLKO W3 flaHHbIX 4 paboT [68].

Cnepyet oTMeTUTb, YTO B MOAaHanu3e McCnefoBaHUsA
TRIBE (cpaBHeHue FOLFOXIRI c 6eBaum3ymabom npotus
FOLFIRI ¢ GeBauu3ymabom) BbikMBaeMocTb 6e3 mpo-
rpeccupoBaHus M 06Lasn BbIKMBAEMOCTb Obina Bbille
B rpynne FOLFOXIRI+6eBauu3ymab TONbKO Npu NpaBo-
CTOPOHHeil fokanu3auum nepesuyHoit onyxonu (OP 0,59
npotue 0,89, p Ans B3ammopeiicteua 0,099) n OB (OP
056 npoTtus 099, p ana B3aumopeiicteua 0,03). Mpu
npaBoCTOpOHHei nokanusauum pexkum FOLFOXIRI 6bin
3 eKTUBEH BHe 3aBUCMMOCTM OT MYTALMOHHOMO CTa-
Tyca [69]. AHanornyHble pesynbtarbl ObiAN NOAYYEHbl B
oTHoweHun pexuma FOLFOXIRI ¢ 6eBauusymabom npu
NpaBOCTOPOHHEN NOKanM3aLnu NepBUYHON ONyxonn w
B uccnepoBaHun STEAM [70], Ho He B uccnefoBaHum
Shmoll ¢ coaBTopamu [71]. Tem He MeHee, B KOHTEKCTE
paccMOTpeHMA NEepUTOHeanbHOro KapuuHOMaTto3a Kak
noTeHLMaNbHO-onepabenbHON cMTyaLum nNpu pake Ton-
CTOil KMIWKK, KOHTPO/b 60/1€3HM 1 0ObEKTUBHbIN 3 deKT
yalye BCEro perucTpupyeTcs npu NpUMEHEHUN pexuma
FOLFOXIRI [68].

Mpu u3yyeHumn enusHus pexxuma FOLFOXIRI ¢ 6eBaumsy-
MaboM Ha oyaru no OplolWKHEe NpU paKe TONCTON KUIWKK
(BBIMOMHANOCH XMPYPrUYECKOe NIeYeH e nocse 4 KypcoB
npefonepaLnoHHO Tepanumn) OKas3anoch, YTO MeHseTcs
XapaKTep MUKPOOKPYXeHUA B OMyXONM B CPaBHEHUN C
nauneHTamu, KOTOpbIM NpeAonepauuoHHas XumuoTe-
panua He nposoaunacs. OTMeYeHO yBennuyeHue yucna
CD4+ T numcouuTOB Xennepos C NPOBOCMNANUTENbHO
aKTMBHOCTBIO M YMeHblUeHMe MMMYHOCYNpPeCCUBHOrO
nogTuna Thl perynstopHbix Anmdountos. Takke yBe-
NANYMBanacb U HelTpoduNbHAA MHGUABTPALMA 04Yaros
no OpiownHe. ABTOpbI NPULIAYU K BbIBOAY, YTO AaHHbIA
PeXUM NeyeHns, Kpome HenoCpeACcTBEHHOr0 MPOTUBO-
OMyX0/IEBOTO BO3AENCTBUS, CNOCOOEH MHAYLMPOBATb U
MMMYHO-0NOCPEOBaHHYI0 TMOENb ONyX0JeBbIX KNETOK

[73].
Takue TEHAEHUMU NO3BONMUIU NPEeAnosioXnTb, 4TO Npu
U30IMPOBAHHOM NEPUTOHEAJIbHOM KapuunHOMaTo3e

paka TONCTOM KUK Haubonee 3hheKTUBHON onument
CUCTEMHOI Tepanuu byaeT ABAATLCA NPUMEHEHUE PEXMU-
ma FOLFOXIRI.

Bbi6op TapreTHoro npenapata Onpefensercs o6wumu
NPUHLMNAMWN Ha3HAYeHUS MOHOK/IOHANBHOIO aHTUTena
NpW MeTacTaTUYyeCKoM pake TONCTOW KuwKK. N3BecTHo,
4TO NpU NOKaNM3auuu NEepBUYHON ONYXONU B NpaBbIX
oTAenax TONCTOM KUWKKM Gepauusymab sBnsetcs npe-
napaTtom BbI6Opa B KOMOUHALMM C 0ObIYHBIMU ABONHBIMM
cxemamu Tepanuu (FOLFOX/FOLFIRI). Mpn nokanusa-
LMW ONYXONU B NIEBbIX OTAENAX MPEUMYLECTBO UMEKT
aHTU-EGFR aHTuTena. Mpu BRAF myTauuu — fobasneHue
aHTn-EGFR anTnTen k pexumam FOLFOX wnu FOLFIRI
asnsetca HeaddekTuBHoN onuneit [74]. OpHako,
ecnu pedb upet o pexume FOLFOXIRI, 3aeck BhiGopa
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TapreTHOro npenapara CTaHOBUTCA He CTOJb OYEBUA-
HbiM. Tak, no pe3ynbTaTaM HeGONbWOro PaHAOMU3U-
poBaHHoro uccnegosanus II dassl VOLFI, B kKoTOpoMm
aBTopbl cpaBHuau pexumbl FOLFOXIRI u FOLFOXIRI
C NaHUTyMymaboM Npu M30AMPOBAHHOM MOPAXKEHUU
MeTacTa3aMu paka TONCTON KUWKM NEYEHU C [AUKUM
TUNOM reHoB RAS, 4acToTa 0ObEKTUBHbIX 3D dHeEKTOB
B KOHTPOAbLHOW rpynne cocTtasuna 60,6% npoTus
873% B rpynne ¢ naHutymymabom (p=0,004). Mpu
3TOM [laHHOe pa3fNnyne 0CTaBanoCb 3HAYMMbIM U MPU
NpaBOCTOPOHHEN NOKanuW3aLun NepBUYHONR OMyXonu
(OLL 3,89, 95% 1N 0,54-27,87), u npn MyTauun B reHe
BRAF (OWU 14,93, 95% AW 1,03-200). YBenuuenue
yacToThl 06beKTUBHOrO 3thtdekta npu pgobaBneHUn
naHuUTymymaba NpuBENO M K YBENIUYEHMIO YACTOTHI
pe3eKuuit neyeHu, 0COBEHHO B rpynne ¢ NoTeHLUaNb-
HO-onepabenbHbIMKU MeTacTasaMu — 36,4% npoTue 75%
(p=0,05), B rpynne HeonepabenbHbIX MeTacTa3oB — 0
n 14% (p=0,08), cootBeTCTBEHHO [75]. AHanormyHele
pe3ynbTathl 66N NonyyeHsl B uccnegosanum FOCULM,
cpaBHuBaBlWemM kKomGuHauutio FOLFOXIRI ¢ unu 6e3s
LeTykcumaba npu HeonepabenbHbIX MeTacTaszax paka
TONCTOW KUWKKM B nedeHu [76]. B uccnegosaHum
PRODIGE14-ACCORD21 pobGaeneHue uetykcumaba K
pexumam FOLFOX/FOLFIRI mnnu FOLFOXIRI yBenuyu-
BaNO 4acTtoTy BbinonHeHus RO/1 pesekunit neyeHuw
00 55,6% B CpaBHEHUU C KOMOBUHALMUAMK C BeBaLu3y-
Mabom — 44,7% (p=0,087) [77].

TakuM 06pa3om, eciu Neped HaMu CTOMT 3afja4a [OCTUYb
KOHTpO/s 6ONE3HN U YMeHbLUTb UHAEKC NEPUTOHeab-
HOro KaHuepoMmaro3a npu M301NPOBAHHOM MOPaXKEHUM
OpIOWMHbEI PAKOM TOJICTO KUIIKK, TO PEXMUMOM BbIGOpA
Tepanuu cnefyer CYMUTaTh, MO HALIEMY MHEHWIO, CXEMy
FOLFOXIRI. B otcyTcTBuM npsmMoro cpaBHeHus 6Gesa-
umusymaba u aHTU-EGFR aHTUTEN C AaHHBIM PEXUMOM B
nccneposaHuax III ¢asbl, MOXHO cAenatb BbIBOA, YTO
NpW NeBOCTOPOHHel N0Kanu3auum B OTCYTCTBUM MyTa-
unii B reHax RAS cnepyet Bbibupath aHTU-EGFR aHTu-
Tena. lpu mytauun B rene BRAF unu npaBoCcTOpoHHEN
NOKanu3auum onyxonu - BbIGOp 3a 6GeBaLu3ymabdoM.
Mpn n3HauyanbHOM peleHnn o nocnegytoLei nonbiTke
pafMKanbHOM NEPUOTOHEYMIKTOMUM MOXHO Ha Npefo-
nepaLMoHHOM 3Tane Ha3HayaTb u aHTU-EGFR anTuTena ¢
PeXMMOM NpU NPaBOCTOPOHHEN NOKaNM3aLnMmu nepBuy-
HOWt onyxonu.

Mocne papMKanbHOro yaaneHus MeTactasoB Mo 6pio-
WKHe cnepyeT OTMEHUTb WPUHOTEKAH U MOHOKIOHanb-
Hble aHTUTeNna U JOBECTM afblOBAHTHBLIN 3Tan NeyeHus
CYMMapHO [0 6 mecsueB. Tako NOAX0A onpeaensercs
TEM, YTO B OTCYTCTBMW NPOsiBNEHUI 6ONE3HU NpU pake
ToncToit kuwku (npu III ctagum GonesHu wuau nocne
MeTacTa33KTOMUN) HWU UPUHOTEKaH [78-81l], HW aHTu-
EGFR aHTuTena [82,83], Hu GeBauusymab [84,85] He
VIy4LWaloT BbIXKMBAEMOCTb NaLMEHTOB.
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Xupypruueckoe yaaneHue MeTacTasoB no 6powmnHe
B npeablayliem paspene Mbl NOAYEPKHYNM, YTO BbIGOP
TOrO WAW WMHOTO pPEeXMMa CUCTEMHOW Tepanuu onpe-
[eNfaeTca BO3MOXHOCTbIO XMPYPruyecKkoro yaaneHus
MeTacTa3oB no GpwowuHe. W ecnu ans meTacta3oB paka
TONCTON KWWKW B NEYEHU WAU NEerkux TaKol NoAxon
3HAYMMO yBeNMYMBaeT NPOAOIKUTENbHOCTb XNU3HU, @ Y
25% no3BonseT U3baBuTbCa OT 3abonesaHns [86,87], To
TaK M 3TO OYEBUAHO ANA W30NIMPOBAHHOIO NMepUTOHe-
anbHOro KapuuHomarosa?
06bemM onyxoneBoro NOpPaKeHUs OPIOWNHBI TUMUTU-
pyeT BbinoaHenne RO pesekuui. lepen nposepeHvem
XMPYPrNYeCKOro yAaneHus MeTacTa3oB Nno OproluHe
OLeHMBAIOT MHAEKC NMEepUTOHeanbHOro KapLuuHoMaTtosa
(PCI), koTOpbIA, HAaNOMHWUM, y4WUTbIBAET pacnpocTpa-
HEHMEe METacTa3oB Ha pasfiMyHble 0611acTU OPIOWHO
MONOCTW W Ta3a, N0 TOHKOM KUIWKe U TONCTOW KMLIKe.
[aHHblit MHOeKc Gonee TouHbIi, Yem uHpekc Gilly [88,
89]. MHpeKc BKMoYaeT 3HayeHus oT 0 4o 39, Yem Bbille
nokasarenb, Tem Gosiblue TpebyeTcs 06beEM Xupypruye-
CKOro BMeLaTeNbCTBa, YTo onpefenseT u 6onblWunii npo-
LleHT nocneonepaLmMoHHbIX OCNOXHEHUA U NeTaNbHOCTK.
CuuTaetcs, yto MHAEKC Gonee 20 CTaHET OTHOCUTENb-
HbIM NPOTMBOMOKA3aHMEM K BHYTPUOPIOWMHHON XUMUO-
nepdy3nu, Tak Kak B AaHHbIX YCIOBUAX TPYAHO JOCTUYD
NONHOM uMTOpeayKuun. B cBA3m ¢ yem, Ha 1 3Tane npw
NanapoToMUM MAM NanapocKonuu NPOBOAMUTCA OLEHKa
pacnpocTpaHeHns MepuTOHeanbHOro KapLMHOMaTo3a,
BO3MOXHOCTW LUTOpeAyKUMU. PAa Xxnpypros Bbigenaiot
cnefyiolme 3HaYMMble NPOTUBONOKA3aHWA K YAANEHUIO
MeTacTa3oB no GploLmnHe:
e Bo3pact cTapwe 70 net uam WHO 2 u 6Gonee unu

3HaYMMas ConyTCTBYIOLLAA NATONOTUS;
®  3KCTpanepuTOHeanbHble MeTacTasbl (BHe OPIOWHON

nonocTu unu Gonee 3 METaCTa3oB B NeyeHu);
®  [porpeccMpoBaHue Ha CUCTEMHOII Tepanuu.
K oTHOCMTeNnbHbIM MPOTUMBONOKA3aHMAM OTHOCATCA:
®  pacnpoCTPaHEHHBIA KapuuMHOMaTo3 no AaHHbiM KT

WKW C BbIPaXKEHHbIM KIMHUYECKUM 3HAYeHUeM;
e oxupenue (UMT>40);

HENpOXOANMOCTb;

3KCTpanepuTOHeasbHble MeTacTasbl B OpIOWHON

nonocTu.
Ecnn y nauneHTa He BbIABNEHO HW OJHOTO NPOTWUBOMO-
KasaHus, peKOMeHAyeTCA HanpaBuTb nauueHTa B pede-
PEHCHbIA LeHTp NOo nepuToHeymaKToMuu. Mpu OAHOM
OTHOCWUTENbHOM MPOTUBOMOKA3aHUWU MOXHO MOCOBETO-
BaTbCA C pedepeHCHbIM LEHTPOM O LienecoobpasHoCTu
BMelaTensCcTBa. lpn OfHOM 3HAYMMOM MAU 2 OTHO-
CUTENbHbIX NPOTUBOMOKA3aHMAX — MOBTOPHAs OLEH-
Ka 4yepe3 3 Mecsaua Npu JOCTUXKEHUM OGBEKTUBHOTO
3t deKTa Ha CUCTEMHOI Tepanuu WU NpuU UCYE3HOBEHUU
npoTuBONOKasaHui. Mpu Gonee yem 1 3HaYMMOM Npo-
TWBOMOKA3aHUW UNU 3 OTHOCUTENbHbIX MOKa3aHa TONbKO
cuctemHas Tepanus [90].
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BnepBble xupypruyeckoe neyeHue nEpUTOHEANBHOTO
KapuuHomarosa Gbino paspabotaHo B AnoHun B 1980
rogy, U CTano nonynsapHow onuueii B KoHue 80-x rogos
npownoro Beka B EBpone u B 1995 rogy B CLUA [91]. Lo
nocnefHero BpPeMeHU NPUMEHANCA CPeAWHHbIA nana-
pPOTOMUYECKMIA [OCTYM, KOTOPbIA NO3BONSET TWATENbHO
N3y4YUTb COCTOSIHWE BPIOWMHBI, BBINONHUTL NEPUTOHEYM-
IKTOMUIO W pEe3eKLMI0 OPraHoB Npu HeobXo[MMOCTH.
[ins MakcuManbHOM LUTOpesyKLUKM HeobXoaMMo pacce-
YeHMA cnaek, ecim OHW eCTb NOCNe paHee NepeHeceHHbIX
XUPYPrUYeCKUX BMELWATeNbCTB Ha OpraHax OploLHOIA
nonoctu. 3ayactylo TpeGyeTcs nojHas MoOMIM3auus
neyeHu, YTobbl OLLEHUTb COCTOAHME OpIOWKHBI 33 Opra-
HoM. [onHas UMTOpeAYKLMA ROCTUTAETCA, KOTfA pa3mepbl
pe3unayanbHblX 04aroB He nNpesbiWwatT 2,5 MMm. KpynHble
0Yaru NOMHOCTBIO yAANAIOTCA XMPYPruyecku, Menkue —
C NOMOLLbI 3NneKTpokoarynauuu. MeputoHeymaKTOMUSA
BK/IOYaeT MNepUTOHEYMIKTOMUIO MNPaBOr0 BepxXHero
KBajpaHTa, 1eBOro BepXHero KeajpaHTa, Manoro Tasa,
NepuUTOHEYMIKTOMUIO MAIOTO CalbHUKA C BYpCIKTOMUEI]
M YaCTMUYHYIO NEpeaHIo nepuToHeymakTomuio [92].
Bonblwoit canbHUK yaanseTcs, Tak Kak MOXET ObITb nopa-
JKeH MeTacTa3aMu Aaxke eciu BU3yaNbHO Heu3MeHEH.
YyacTKM nopaxeHHO! BUCLEpanbHON OPIOWMHbLI TaKxKe
LOKHBI GbITh yOaNeHbl, YTO MHOrHA TpebyeT peseKLuu
OpraHoB (CMAEH3KTOMMUSA, MPAaBOCTOPOHHSA F€MUKONIKTO-
MUS, MHOTAA pe3eKuus Xenyaka). HekoTopble yyacTku
MOXHO MOABEPrHYTb 3N1EKTPOAECTPYKLMMN C HeMe[NeH-
HbIM OXNIAXAEHUEM C LeNblo M30exaTb NoBpexpeHUs
noanexalyero opraHa.

PaHee npepgnonaranoch, 4T0 Nocne NOAHOW LUTOPEAYK-
UMM MOXHO OCTaBUTb HEM3MEHEHHYIO GPIOLIMHY U Npo-
BECTW BHYTPUOPIOWMHHYIO TMNEPTEPMUYECKYIO XUMMUO-
nepdysuto (HIPEC) — 370 BOMKHO ObINO CHU3UTL PUCK
nporpeccMpoBaHuns 3a6oneBaHus.

BHYTPMOpPIOWMHHAA XMMUOTEpanusa C runepTepmMuye-
cKkou xummuonepdysuei

BHYTpMOpIOWMHHOE BBEAEHWE XUMIUONPENAPaTOB N03BO-
NAET CO3AaTb BbICOKYIO KOHLEHTPALMIO 1eKapCTBEHHOTO
BELLECTBA, KOHTAKTUPYIOLWEro ¢ GPIOWMHOM NPK HU3KOI
KOHLEHTpaLMnM B CUCTEMHOM KPOBOTOKe. 3T0 006ycnoB-
NIeHO, B NepBYyI0 0Yepefb, HalNyMeM «NepuUTOHeanbHo-
naasMatuyeckoro 6apbepa» v BbICOKUM MOJIEKYNAPHBIM
BECOM MCMOJIb3yeMbIX Mpenaparos. ITOT ¢uamnonoruye-
CKuit Gapbep orpaHnyMBaEeT pe3opoLnio rmapoduabHbIX
npenapartos, TakUx Kak MUTOMULKH C, BOKCOPYOULMH U
LMCNAATUH U3 OGPIOLIHON NONOCTH B KPOBOTOK.
BHyTpubpIOWMHHOE BBEAEHME C MPOTUBOOMYXOEBOIA
Lienblo pacTBOPOB ONMUcaHo ele B 1744-1745 rr. aHrui-
ckum xupyprom Kpuctodepom Bappukom, KoTopbiit BBO-
aun cmech «bpuctonsckont Bogbl» M BUHA «KnapeT» y
XEHLWMHBI ¢ peuuansupyowmum acuymutom [93]. C momeH-
Ta OTKPBHITUA XMMUONPENapaToB, ye C CepeAnHbl npo-
LOro BEKa, CTaj M3y4aTbCsl MyCTapreH npu BHyTpubpIo-

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

WUHHOM BBeaeHun [95].

Hanbonee yacTo B COBpeMeHHOII NUTepaType peyb uaeT
O MpPUMeHEeHUW NpenapaToB NAaTUHbI (LLMCNNATUH, OKCa-
nunnatut), mutommumnHa C u npuHotekaHa. Kak cuuta-
€TCsA, JONONHUTENbHAA TMNEPTEPMUSA [OMKHA NOTEHLM-
poBaTb NPOTMBOOMYXONEBYID AKTMBHOCTb XMMUONpena-
paToB U CNOCOOCTBOBATH MX JIyyliEMY MPOHUKHOBEHMIO
MeXay KneTkamu B Tosuly GplowuHbl [9697]. A pns
NyYlWero pacnpefeneHus no OpIOWHONA NoaocTU Heob-
XOAMMO BBOAMTL Npenapar, paCTBOPEHHbIi B 4OCTaTOYHO
oonblom obbeme xuakoctu [98]. Kpome 3Toro, psagom
XUPYPros NOAAEPKMBANOCh MHEHWE, YTO NPU UHTEHCUB-
HOM NaBaKe YOANSATCSA U ONYyXONeBbIe KNETKHM C bpiowm-
Hbl [99], 4TO He MOATBEPAMNOCH NO3XKEe B MPOCMNEKTUB-
HbIX PaHLOMM3MPOBAHHBIX UCCNefoBaHusax [100].

Kak cuutaetcs, fONONHMTENbHAA TrMNepTEPMUA [ONXK-
Ha MOTEHLWMPOBATb MPOTUBOOMYXONEBYIO AKTUBHOCTb
XMMUONPENapaToB U CNoco6CTBOBATL WX JlydlleMy Mpo-
HUKHOBEHUIO MeXAy KIeTKaMu B TOJLY OpIOWUHSI.
3TO NMPOMCXOAMT 3a CYET TOro, YTO rumepTepmMus cama
XapaKTepu3yeTcs LUTOTOKCMYECKUM [LeCTBUEM Ha Ony-
X0NeBble KNeTKu, 60sblie, YeM Ha HOPMajbHble TKaHM;
HU3KOW TEPMOPE3NCTEHTHOCTBIO OMYXONEBbIX KNETOK N0
CpaBHEHUIO C HOPMaJbHbIMK, YTO 0OYC/IOBNEHO 0COOEH-
HOCTAMM BaCKynApM3aLuuu ONyxonw, MpUyem runeprep-
Mua Tem 3 heKTUBHEe, YeM MeHee BaCKyNspuM3npoBa-
Ha onyxonb. Mpu 3TOM 3theKTUBHOCTb runepTepmMum
onpefenseTca ABYMA MOKa3aTensaMu — ypOBHEM Temne-
paTypbl M ANUTENbHOCTbIO ee CTabunbHOro nopnepka-
HUA. JKCNEepPUMEHTaNbHbIE UCCNef0BaHNS NOKa3anu, YTo
3 HEKTUBHOCTL T’MNEPTEPMUU NEXUT B npefenax ot 40,5
po 425°C. Mpuyem noBblEHNe CTENEHW NPOHUKHOBE-
HUA XMMUOMpenapaTa BO3pacTaeT MO Mepe CHUXEHWUA
MHTEPCTULMANBHOTO [ABNEHWUA B TKAHW OMyXOAW, 4TO
[OCTUTaeTCA MpK NOBbIWEHUN TemnepaTtypbl. Tak, npu
Temnepatype B OplowWwHoi nonoct 42-43°C mybuHa
NPOHUKHOBEHWUSA XMMWONPENnapaTtoB yBENUYUBAETCA A0
3 MM, YTO MOXeT onpefenaTb pa3mMepbl pe3ufyanbHbIX
0TCeBOB Ha GplowunHe [96,97].

HemegneHHnoe npumerneHun HIPEC nocne nonHow uuto-
peayKuMu nO3BONSAET MNPOHMKATb XWMWUOMpenapaTam
yepes 2-3 €N10a KNETOK B TONLLY OplowWwKHbI ewe go hop-
MWUpPOBaHUsA (UOPO3HOI TKaHM (cnaek). Bnepsble 3TO
ObiI0 NMOKA3aHO Ha MbIWKHBIX MOAENAX NPWU MpUMEHe-
HUM JOKCOpYyOULMHA. B fanbHeiileM cuHepreTUyeckuii
3 deKT ObIN 0KA3aH B IKCNEPUMEHTE U A1 MUTOMULIU-
Ha C, uMcnnatuHa u okcanunnatuHa [101].

MepeaHsas OpIOWHAA CTEHKA MOXET HAaXOAWUTbCA KaK B
OTKPLITOM COCTOSIHUM, TakK U ObITb 3aKpbiTa B npoLecce
HIPEC. Mpu oTKpbITON TEXHUKE GpIOLIHAA CTEKA NPUNOA-
HUMaeTcs ¢ popMUpOBaHUEM NOAOOUS BOPOHKM, Yepes
KOTOpYI0 BXOAAT APEHa)u, NOfBOAALME U OTBOAALLNE
pacTBOp C XWMMOMpenapaTtoM, KOTOPbIA HarpeBaeTcs
B COOTBETCTBYIOWEM 060pyAoBaHuM. [pu 3aKpbLITOM
MeTO/le KOXa YWWBAETCA, a NOABOAALME U OTBOAALLNE
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APEeHaXun yCTaHaBIMBAIOTCA Yepe3 OTAeNbHble pa3pesbl.
bplowHasa nonocTb HanonHAeTCs pacTBOPOM, KOTOPbIN
LMpPKyMpyeT NoCcpeacTBOM paboTbl Hacoca. B cpeaHenw,
npoueaypa 3aHumaet 90 MUHYT C TeMnepaTypoii pacTBo-
pa — 42-43°C. Takum 06pa3om, cama METOANKA AeNUTCS
Ha 3 3Tana: peBW3uA, LUTOPEAYKTUBHAA XUPYpPrua w
HIPEC, 1 no AAUTENbHOCTM MOXET, B CPEAHEM, 3aHUMATb
4-10 yacos [91,102].

Yactota nocneonepauuoHHbIX OCNOXHEHUI U CMepT-
HOCTM nocfie NpUMeHEHWs OTKPLITOr0 MeTofa COCTaB-
nset 435-55% u 0-51%, cootBeTcTBeHHO [103-105].
MpumeHeHue xe 3akpbiToix MeTonuk HIPEC accoyunpo-
BAHO C MEHbLIMM YUCNIOM MOCIEONePaLMOHHbBIX OCNOX-
HEHWUW, NyYlWNUM NOAJEPKAHMEM TEMNEPATYPHOTO PeXu-
Ma, TeMOANHAMUKM NaLMeHTa 1 3alnaeT nepcoHan ot
3KCno3numMmn K xumuonpenaparam [103,104,106]. B To
e BpeMs MoKasaHo, 4YTo pacnpepeneHue npenapara
no GPIOWHOM MONOCTM U CTENEHb NPOHUKHOBEHMS Mpe-
napaToB B TOJUly OpIOWMHbI Bbille MPU NPUMEHEHUN
oTKpbITOro MeToaa [107].

Kak u npu pake enyaka npy M307MPOBAHHOM Mopa-
KEHUW OpIOWMHBI PAaKOM TOJICTON KUWKKM NpUMEHeHWe
UMTOPeaYKLNUM C BHYTPUOPIOWMHHON XMMUOTepanueil
No3BOAAET JOCTUYb XOPOLMX Pe3yNbTaToB BbIKMBAEMO-
ctn. K npumepy, aHanu3 nedeHns 523 GO/bHBIX AaHHOIA
nonynsuMM NpuBEN K NOKasaTensiMm 3-rofuyHoit obuieil
BbIXMBaeMOoCTN 41%, a 5-neTHeit BbxMBaemoctu - 27%.
MuorochaKTopHbIii aHanu3 BbIABUN B KayecTBe He3aBu-
CUMbIX NPU3HAKOB GNAroNpUATHOTO MPOrHO3a: HU3KMe
3HaYeHUs NepuUTOHEANbHOT0 WMHAEKCA, MOMHOTY LMTO-
pepykummn CC-0, oTcyTcTBME nopakeHue nUMEOY3NoB u
npoBefeHWe abloBaHTHON xumMuoTepanum [108]. AsTopsl
NOAYEPKMBAIOT, YTO NPU LOCTUXKEHUWU MONHOW uuTOpe-
pykuun (CCR-0) mepmnaHa obLeit BbIXKMBAEMOCTM YBEU-
ynsaetcs Gonee, yem B 1,5 pasa - 324 mecsua npotus 19
MecsLes npu cy6onTumanbHoit uuTopepykuum [109].
Beino npoBepeHo paxe Hebonbloe MPOCNEKTUBHOE
paHAOMM3MPOBAHHOE UCCNEef0BAaHNE, NMOKa3aBluee npe-
MMYLLECTBO KOMOWHMPOBAHHOTO MOAXOfAA HafA XMMWO-
Tepanuei, TONbKO ChefyeT OTMeTUTb, YTO B rpynne
KOHTPONA MaLMeHTbl Nofyyanu ToNbKo 5-propypauun u
NelKOBOPWH, Aa U rPyNMbl, HECMOTPA Ha paHLOMM3ALMIO,
OblIM HecbanaHCcUpoBaHbl MO PALY NPOrHOCTUYECKUX
thakTopos [110].

MeTaaHanus uccnefoBaHUn O PonN LUTOPEAYKTUBHbIX
onepauuit ¢ HIPEC npu neputoHeanbHOM KapLWMHOMaTO-
3e paka TO/CTOM KuwKu, ony6ankoBaHHbin B 2017 roay,
BK/MouMN 12 paboT M 0fHO3HAYHO MPOAEMOHCTPUPOBAN
NpeuMyLLecTBO [AHHOrO NOAXOAA B OTHOWeHUW 5-neT-
Heil 06Leil BbIXKMBAEMOCTU B CPaBHEHWUW CO CTAHAAPT-
HOI cucTemHoit Tepanueit: OP 2,22 (95% AW 1,83-2,69,
p<0,00001) [111]. B TO e Bpems Obina BbiABAEHA
reTeporeHHOCTb BK/IKOYEHHBIX B aHanu3 uccnefoBaHum
(12 40%, p=0,07), He GbINO BK/IIOYEHO HU OJHOTO PaH-
AOMU3MPOBAHHOrO NMPOCNEKTUBHOTO uccnegoBaHns III
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tasbl, Aa U GONLWMHCTBO paboT UMENU PETPOCMEKTUB-
HbIii XapaKTep, He UCKIOYaIOLWMIA 3aBEOMYI0 CENEKLMI0
00/bHbIX: 0OWMPHbIE ONEepaLUM NPOBOAUANCH NPU YCIO-
BMW XOpOLIEro COMATUYECKOro CTaTyca, MeHee Bblpa-
KEHHOW COMYTCTBYIOWEN NaToNOrUKu, MeHblero 00b-
eMa nopaxeHus GpIOWUHbE U T.M. 3TO BCE HANOMUHAET
UCTOPUIO O MOJIOXKUTENbHOW POM yaaneHus Geccumn-
TOMHON NEPBWYHOM OMyXOAW MpW MeTacTaTU4yeCcKoM
pake TOACTOW KWWKKM, KOrAa BO BCeX MeTaaHanu3ax
PETPOCNEKTUBHbIX UCCAE[OBaHUIA ObIIO MOKa3aHo, YTo
3Ta ONUMA 3HAYMMO YBENUYUBAET NMPOAOSIKUTENBHOCTD
XW3HU. HO B nepBOM e paHAOMMU3UPOBAHHOM Mpo-
cnektuBHoM uccnepoBaHum III dassbl 6610 NoKasaHo,
4TO HMYEro, KPOMe YXyALIeHUA NepeHOCMMOCTU noche-
QVIOLero CUCTEMHOTO JIeYEHUA NPU MeTacTaTUYeCcKoM
pake TONCTOM KWLWKK, yaaneHne nepBuYHOi ONyxonu He
paet [112].

Tak unu MHaye, HO K HACTOsLEMY BpeMeHU 6bino onyob-
NMKOBaHO 6onee 50 paboT no oueHke 3hheKTUBHOCTH
pasnnyHbix xummonpenapatos Bo Bpemsa HIPEC npu pake
TONCTON KMUWKKM. PaccmMoTpum pesynbTaThbl nccnefoBaHuit
no Haubonee YacTo NPUMEHSIEMbIM XUMUONPENapaTam.
Otopypauun - OfMH M3 OCHOBHbIX Mpenaparos, Mpu-
MeHSeMbIX B CUCTEMHOW Tepanun paka TONCTON KULIKH,
npu3HaH HeIhdEKTUBHLIM ANs BHYTPUOPIOWHOrO BBE-
LEHUA Npu AaHHOW HO30J0TUM NO pe3ynbTataM paHAo-
MU3MPOBAHHbIX MCCNEA0BAHUIA NO NPOGUNAKTUKE MeTa-
CTaTUYeCKOro nopaxeHus GptolwmHbl. Tak, B uccnegoa-
Hum Vaillant c coaTopamu 6bi10 paHLOMU3NPOBaHO 267
00nbHbIX pakom ToncToi kuwku II-IIT ctagum B rpynny
C afblOBAaHTHOW BHYTPUBEHHOW Tepanuei GTOpypaLu-
Na U KOMOMHauWeid BHYTPUBEHHOTO U BHYTPUOPIOWIMH-
HOr0 MHTpaonepaLWOHHOro BBefeHWs @Topypauuna.
MocnefHWin BapuaHT BBeAEHUA HUKAK He CKa3ancs Ha
nokasaTensx BbXXMBAEMOCTU 6e3 Npu3HaKoB O0NE3HK,
o0Leii BbIXXMBAEMOCTM W 4acTOTe pa3BUTUS NEpPUTOHe-
anbHOr0 KapuMHOMaTo3a, M NUlb MOAAHANU3 BbIABUA
YNyYlIEHWE BbIKUBAEMOCTU 6€3 NpU3HaKoB 6onesHu
npu II crapgum [113]. Takue e HeyLOBAETBOPUTENb-
Hble pe3ynbTatbl OGbIIM MOJYYeHbl M B UCCAE[OBaHUM
Nordlinger ¢ coaBTopamu [114].

NpnHoTekaH n3yyanca kak B MOHOTEpanum, Tak U B KOM-
OMHaLWAX C npenapatamu NAaTuHbl U MUTOMULMHOM C.
Mpu 3TOM HUKAKOTO KAMHUYeckoro 3ddekta oT fobas-
NeHUst LAHHOTO MHTMOUTOpA Tonou3omepasbl I K apyrum
XUMUonpenapatam npu BHYTPUOPIOWKMHHOM BBEAEHUM
nosydeHo He 6bino [115]. MocneaHuii, HYKHO CKasaT,
X0T W 0bnagaer NpoTUBOOMYXONEBON AKTUBHOCTbIO,
TakXe CBOW 3(deKT nposBAseT M yepe3 MeTabonUT
SN38, npouecc npeBpalleHUs B KOTOPbLINA, Mpeumylye-
CTBEHHO, MPOWUCXOAMUT B MEYEHW, 4YTO, MO-BUAMMOMY, U
00ObACHSET ero Heyaauu B 3Toit obnacTu.

Yawe apyrux npu HIPEC npumenstotca mutomuumu C
M oKcanunnatuH. PeTpocneKTWBHOE CpaBHeHMe 3TUX
ABYX MpenapaToB Mo pa3HblM MCCAe[0BAHNUAM NOKa3bl-
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BaeT NpoOTUBOpeuMBbIE pe3ynbTatbl. B opHoil paboTe
BBIMFPLIW OCTancs 3a mutomuuuHom [116]. C Teopetu-
YeCKWUX MO3ULMUIA 3TO MOXKHO OOBACHWUTbL TeM, YTO Mpu
W30/IMPOBAHHOM KapLMHOMaTo3e npeobnajaer MeseH-
XUManbHbIA heHoTMN paka ToacTon kuwku (CMS4), npu
KOTOpPOM [00aBneHue okcanunnatuHa K GpTopnupumm-
AVMHaM B afibloBaHTHOM Ha3Hadenuu npu III ctagum He
V/Iy4dWano BbXKMWBAEMOCTb NayneHToB [117]. OaHako 3To
He MNOATBEPXAAETCA KAUHWYECKUMU WCCNefoBaHUAMU
no accektusHoctn pexknma FOLFOX npu metacTtaszax no
OplolwmnHe paka ToncToit Kuwku [62]. B apyroit pabote
6€30roBOpPOYHOE MpPEUMYLLECTBO OKA3anoch 3a OKCa-
aunnatuHom [118]. Cuctematuyeckuii 0630p, aBTOPSI
KOTOpOTro MOCTaBWIMW LieNbio cpaBHeHne mutomuumHa C
n okcanunnatuHa npu HIPEC neputoHeanbHoro Kapuu-
HOMATO3a paKa TOJNCTOW KWLIKW, BKAOYMN pe3ynbTaThl
46 uccneposaHuii. Tak kak metopgukm HIPEC, a Takke
CTeneHb BbIPAXEHHOCTU KapuMHOMaTo3a pas3nnyannch
MeXAy WCCNnefoBaHUAMU, HAaNpAMYO ABa npenapara B
uTore He cpaBHWAU. HO aBTOpPbI NPeACTaBUAN 3HAYeHUA
CHUXEHUA OTHOCWTENbHOrO pUCKa CMepPTU Npu npume-
HEHWWU 3TUX NpenapaTtoB B CPaBHEHUW CO CTAHAAPTHbIM
CUCTEMHbIM JIeYeHMEM Mo pe3ynbTataM 6 paboT: ans
okcanunnatuHa - OP coctasuno 0,79 (95% [N 0,64-
0,88); mna mutommumHa C — 0,79 (95% AW 0,71-0,85)
[119].

Ewe oAaMH nonynapHblil npenapat, NpUMeHAIOWNACA
npu HIPEC - mendanaH. PeTpocnekTnBHOe cpaBHe-
Hue acdekTuBHOCTU MendanaHa u mutomuumua C npu
HIPEC nocne uuTOpemyKTUBHOWM XUPYpruu neputoHe-
aNIbHOro KapLMHOMaTo3a paKa TONCTOM KULWKW BbIABUNO
yNyylleHne BbIKMBAEMOCTU 6e3 MporpeccupoBaHUs B
nonb3y MutomMuumMHa (MeguaHa coctaBuna 20 mecsues
ans mutommnumua C npotus 11 mecaues — pna menda-
naHa, p=0,05). OgHako rpadmku obLeil BbIXXMBAEMOCTH
He pasfnuyanuch: MefMaHa ansa mendanaHa coctaBuna
36 mecaueB npoTuB 28 MecsAueB [ia MUTOMULMU-
Ha C [120]. AHanorMyHo W B WUCCNELOBaHWU Tpynmbl
Sugarbaker P.H., B koTopom cpaBHMAM nepuop Bpe-
MEeHW, KOrAa MPUMEHANCA MUTOMULMH W QTOpypaLun
n nepuop Bpemenu, korga npu HIPEC nepewnu Ha
MendanaH — CTaTUCTUYECKUX Pa3Nnymnii B BbIXKMBAeMOC-
TN MeXAy AaHHbIMM NOAXOAAaMW aBTOPbl He MONYy4YUIM
[121]. Mony4eHHble HAXO[KM NOAYEPKMUBAIOT OTCYTCTBUE
NPUHLMANNANBHBIX PA3ANYNil B KTUHUYECKOI 3P dheKTnB-
HoCcTW mMexay mutomuumHom C, mencanaHom, npenapa-
TaMu NNaTuHbl, Koraa ux npumeHsioT B ycnosuax HIPEC
npu pake TONCTON KMWKKM. Kak 06bACHUTb NofnyyeHHble
pe3ynbTathl uccnenosaHuii? BepoatHo Tem, yto HIPEC
npu pake TONCTO KULWKKU NPOCTO He paboTaer.

B 2018 rogmy 6binn npeacTaBieHbl pesynbTathl Nepeo-
ro paHgomusmpoBaHHoro uccneposanusa IIT dasbl no
ONpefeNneHuio ponyu BHYTPUOPIOWNHHON rUnepTepMu-
yeckoi xumuonepdysnu npu M30NUPOBAHHOM mnopa-
KEHUM BPIOWNHBI MeTacTa3aMu KONOPEKTaNbHOro paka.

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

MaymeHTam B OTCYTCTBMU IKCTPaNepuTOHEANbHOTO Nopa-
KEHUs, Npu cTabunusayuu 3aboneBaHus Ha GoHe npea-
WeCTBYIOLe CUCTEMHOI Tepanun He MeHee 6 MecsLEB,
MHIEKCe NepuTOHeanbHOro KapuuMHomaro3a meHee 25,
BbINOMIHANACH MAKPOCKOMMYECKN MONAHas LMUTOpeayK-
una RO/R1 unn octaBanach pesupyanbHble oyaru pas-
mepamn <1 mm (R2). B panbHeliwem nposopunace
BHYTPUOPIOWMHHAsA rMnepTepMUYecKas xummonepdysus
AW BCE OrPaHWYMBaANOCb TONbKO LMTOPefyKTUBHOW
onepauueit. B kauectBe xummoTepanuu NpUMEHANUCH
oKcanunnatuH 460 mr/m? B TeyeHne 30 MUHYT BHYTpU-
OpIOWMHHO ¥ NeitkoBopuH 20 Mr/m? uan 5-htopypauun
400 Mr/m? BHYTPUBEHHO BO BPEMs BHYTPUOPIOWMHHOIA
npoueaypbl. ABTOPbI BbIABUIN OTCYTCTBUE YMEHbLUEHNE
pucka nporpeccupoBanus (OP 09, 95% AW 0,69-1,19,
p=0,486) u cmeptu (OP 1,0, 95% AW 0,73-1,37, p=0,995)
npu BbinonHenun HIPEC. OTmeTwm, 4TO XOTA BHYTpU-
OpIOWWHHBIA KOMNOHEHT NPU paKe TOACTON KUILKM He
paboTasn, uccnefoBaTeNn NokKasanau BbiICOKWe MOKasaTe-
N MefuaHbl MPOLOMKUTENbHOCTU XWU3HU MPW BbINON-
HEHWUU LUTOPeAYKLMU NPU U30ANPOBAHHOM MOPaXKeHUN
OpiolWwnHbl - 41 Mecsl B 06eux rpynnax [122].

HecmoTps Ha oTpuuatenbHble pe3ynsTaThl NpefCcTaBieH-
HOIA BbilWe PaboThl, GONLIWMHCTBO XUPYProB, 3aHUMAl0-
WMXC BHYTPUOPIOWMHHOM XUMWUOTEpAnuei, OXuaanu
elle pe3ynbraThl APYroro NPOCNeKTUBHOTO pPaHAOMMU3K-
POBAHHOIO UCCNE[OBAHMSA, KOTOPOE ObIN0 NpefCTaBAeHO
Ha koHtepeHuun ASCOGI 2019. B paHHOe nccnegoBaHue
Ob110 BKNOYeHO 204 6ONbHLIX PaKOM TONCTON KULWKK C
BbICOKMM PUCKOM Pa3BUTUA MeTacTa3oB Mo GplolUHe
(T4NO-2MO wmnu nepdopaumns cTeHku Kuwkwu). Mocne
NpoBefeHNA XMPYPr1YeCKoro NeyeHns naLmeHToB paH-
[OMU3UPOBaNM B fiBe rpynnbl ¢ unu 6e3 BHyTpUGPIO-
WWHHOW runepTepMmuyeckon xummonepdysuen. Pexum
BHYTPUOPIOWWUHHOM XMMUOTepanuu Obll aHaNOrMYeH,
1CNob30BaHHOMY B Npeablaylleit paboTe, BceM naLueH-
TaM NpoBOAMNACH afblOBAHTHAA CUCTEMHAA XUMUOTEpa-
nus. B KauecTBe OCHOBHOrO KpuTepua 3HdeKTUBHOCTM
BblOpaHa 4YacToTa pa3BUTUS MeTacTas3oB no GploLWMHE,
ANA AMArHOCTUKM KOTOPON Yyepe3 18 MecALeB C MOMEHTa
XUPYPrNYECKOro NIeYeHUA BbIMONHANACH AMATHOCTUYe-
CKas nanapockonus. ABTopbl paboTbl NpULWAN K BbIBO-
[y, YTO HW YacToTa pa3BUTUsA MeTacTa3oB Mo GpiolWmnHe
(21%), HU BbIXXMBAEMOCTb O Pa3BUTUA METAacTa3oB no
oprownte (OP 0,86, 95%0MN 051-1,54) He paznuyanach
MeXny rpynnamu cpaBHeHus [123].

B 2018 rofy B BMAE NOCTEPHOrO fOKNAAA BbIIN NpeaCcTaB-
NeHbl pe3ynbTaTbl NPOCNEKTUBHOIO paHLOMU3MPOBAHHO-
ro uccneposanus III dasbl no oueHke Heob6X0AUMOCTH
npoBefeHUs noBTOpHOI nanapotomun (second-lock)
¢ HIPEC nocne 3aBeplieHuns agblOBAHTHON XMMUOTEpa-
nun — PROPHYLOCHIP-NCT-01226394. B uccneposaHue
6b110 BKNOYeHO 150 GObHbLIX PAKOM TOJCTON KUWKK C
BbICOKUM PUCKOM NPOrpeccrpoBaHuns B BUAE MeTacTaTu-
YeCcKoro nopaxeHus GPIOLIMHbI: C METacTa3aMu B ANYHU-
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Kax, C MUHUMaNbHbIM KapL1MHOMaTo3oM, C neptopauuen
TONCTON KWWKW. Ha nepeom 3Tame BCeM nauueHTaMm
BbINONHANOCH pafMKanbHOE XMPYpPruyeckoe neyeHue,
NPOBOAMNOCL 6 MecALeB agblOBAHTHOM XMMMOTepanuu
C BKJIIOYEHMEM OKCanuniatuHa u hTopnupUMUAUHOB C
unu 6e3 TapreTHon Tepanueil, U TONbKO Npu OTCYTCTBUM
nporpeccupoBanuna no KT, npy HOpManbHbIX 3HAYEHUAX
ONyX0/IEBbIX MAPKEPOB MaLMUEHTb PaHAOMU3UPOBANUCH
B rpynny HabGMOAEHWs WAKM B rpynny nanapoTomMuu
¢ HIPEC. B rpynne nosTopHoii onepauun (n=71) y
52,1% BbIsBNIEHbI MeTacTasbl N0 GPIOWMHE CO CPELHUM
3HaYeHMeM WHAeKCa NepUTOHeaNbHOro KapLuHoMarTosa
4 (0-26), 92% wn3 paHHoit rpynnbl BeinonHeH HIPEC
c okcanunnatuHoM. OcnoxHeHus B nocneonepauuoH-
HOM nepuope 3-4 CTeneHn 3aperncTpupoBaHsl y 41%
GonbHbIX. [oKasaTenu 3-neTHeli BbXXMBaeMOCTU 6e3
npuU3HaKoB 6one3Hu (OCHOBHOW KpuTepuil 3ddeKTnBs-
HOCTW JaHHOTO WUCCNefoBaHMsA) B rpynne HabiofeHUs
cocTaBunu 51% npoTtus 44% B rpynne HIPEC (p=0,75);
3-neTHeil obuei BbikuBaemocTn — 80% npoTue 79%
(p=0,63); yacToTa nopaxeHus GprOLWUHbI — 32% NPOTUB
33%, cooTBETCTBEHHO [124].

Takum o6pas3om, y Hac B apceHane umeercs 3 paHpo-
MU3UPOBAHHBIX MPOCMEKTUBHBIX UCCNELOBAHUA, Pe3yib-
TaTbl KOTOpbIX AoKa3biBatoT, 4yto HIPEC npu pake Ton-
CTOW KWWWIKW He yny4LliaeT HW NoKa3aTenun BbKMBAEMOCTH
NaLMeHTOB, HU YACTOTY NPOrPECCUPOBAHUS NO BPIOLLIMHE.

LiuknoBoe BHyTpMGpIOWIMHHOE BBEi€HUE XUMUONpPE-
naparoBs

Elwe oanH nopxopn, KOTOPbLIN MCCNeROBaNCA npu nepu-
TOHeaNbHOM KapLMHOMAaTo3e, - perynsapHble, HayuHas
C paHHero nocneonepauuoHHOr0 Nepuofa, BBEAEHUS
XMMWOMpPEnapaToB B GPIOLWHYIO NONOCTb YEpe3 BHYTPU-
OpIOLWMNHHbBIE MNOPTbI CUCTEMbI, YTO TEOPETUYECKU YANu-
HAET 3KCNO3ULMI0 ONYXONEBbIX KNETOK C XMMUonpenapa-
TOM [10 HECKONbKMX AHelt. MoxHo BbigenuTb EPIC — Early
postoperative intraperitoneal chemotherapy — paHHss
nocneonepauuoHHas BHYTPUOPIOWMHHAA XMMUOTEpPa-
nus, u PIPAC - Pressurised Intraperitoneal Aerosol
Chemotherapy — aspo3onbHas BHYTPUOPIOLWHAS XMMUO-
Tepanusa nopj faBneHueMm. [aHHble BapuUaHTbl XMMUO-
Tepanuu MOXHO NPOBOAMTL LMKNAMW B TeYeHue [Liu-
Te/IbHOTO CPOKA W COBMECTHO C CUCTEMHbIM BBELEHUEM
XMMUonpenaparos.

PaHgomusuposaHHoe uccneposaHue ¢ EPIC Bo ®paHuyum
B 1995 roay 6bIN10 NpexaeBpeMEHHO 3aBEPLIEHO MO NpU-
YiMHe, KaK coobLaloT aBTOPbl, HEYLOBIETBOPEHHOCTbIO
neyeHneM nauMeHTaMnm B KOHTposbHOM rpynne. B 1996
rogy WMHULMWUPOBANU WCCNeAOBaHME C OGHOBNEHHbIM
OU3aNHOM: LUTOPefyKTUBHAA onepauus NpoTuB XuUpyp-
rnyeckoro nedenus ¢ EPIC. B 37T0T pa3 MeaneHHbIi
Habop GoAbHbLIX ONpeaenun 3aseplueHne UCCIeaoBaHNs
LOCPOYHO — 3a 4 roga GblN0 PaHAOMU3UPOBAHO TOJLKO
35 nauueHToB. Ho paxe Ha 3Toii BbIGOPKE HMKaKO-
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ro acdekta ot EPIC Ha nokasatenu BbIXXMBAEMOCTM
3aperucTpupoBaHo He 6bino. Tem He MeHee, aBTOpbI
coobuwmnm o 60% [BYXNETHEN BbIKMBAEMOCTU Y MalLy-
€HTOB MNoC/ie LMTOpPefyKTUBHOW onepauuu, 4to Ans
XMMWUOTEpPaNUM MeTacTaTUyeCcKoro paka TONCTON KWLWKK
B TO Bpems Obi10 HELOCTMXMMbIM pekopaom [125].
HepaHaomusupoBaHHble paboTbl M aHanU3 MHOMOLEH-
TPOBbIX PErMCTPOB MO KOMOMHALWM LUTOPEAYKTUBHOIA
xupyprun n EPIC nokasbiBann noxoxue uudpsl otaa-
NIeHHON BbxuBaemoct [109,126]. MMoaTtomy ckasartb,
YTO 3TOT METOf OKa3biBaeT bnaronpusTHoe AelcTBUe
NnpuW nepuTOHeanbHOM KapuMHOMATo3e paka TONCTOW
Knwku, Henb3sA. Kak u B uccnepoanuax ¢ HIPEC, npu
BbinonHeHun xupypruu B obbeme CCR-0 pgocTuranuch
MaKCUManbHble NoKa3zaTenu BbiXuBaemocTn (5-neTHas
001as BbIXXMBAaEMOCTb cocTaBuna 19-49%) [106,127].
Chua ¢ coaBTOpamu peTpocneKTUBHO oueHUAN I dek-
TBHocTb HIPEC ¢ mwutommuymuom C, EPIC co dropy-
pauunom U CTaHOApTHYIO CUCTEMHYIO Tepanuio y 294
NaLWeHToB C NEpUTOHeanbHbIM KapLMHOMATO30M paka
TONCTON KMWwKM. Paznnunit npu cpasHeHnm rpynn HIPEC,
EPIC u kom6uHaumum HIPEC n EPIC no meaunanam obuieit
BbIXKMBAEMOCTH MOJIy4eHO He Bbino: 36, 38 1 43 mecs-
ua, cootserctBeHHo (p=0,715) [65]. B To e Bpems
nccnefoBaHMa noKasbiBaloT, uyTo coyetaHue HIPEC wu
EPIC 3HauMmo yBenuMuYMBaEeT YWUCAO OCNOXKHEHWI 3-4
cteneHu [128]. MpuHumas Bo BHUMaHue, yto HIPEC npu
pake TOJCTOi KUIWKKM He 3dhdeKTUBHO, a fobaBneHue K
Hemy EPIC unu npumeHenune EPIC B camocToATenbHOM
BapuaHTe He MPUBOAUT K 3HAYNMOMY YNYULIEHWIO BbIXU-
BAEMOCTW B M3y4aeMoi Nonynauuum OONbHLIX Jaxe no
pe3ynbrataM PeTpPOCMEeKTUBHbLIX WCCNEA0BAHUNA, MOXHO
cnenatb BbIBOA, 4TO npumeHeHue EPIC B cTaHpapTHO
NpPaKTUKe He MOXET BbITb PEKOMEH0BAHO.

PIPAC npoBoauTCS B YCNOBMAX BbICOKOTO AaBieHUsA
(12 mm pt. ct. npu 37° B Teuenne 30 muuyt) CO,
4TO npeBpaliaeT BBOAWUMbLIA PacTBOp XMMMONpenapara,
Hanpumep, OKCaNMNIaTKHA B a3P030Jb, KOTOPbIA pacnpo-
CTpaHsieTcs no Bcei GplowWwHON NonocTu. Ha KMBOTHbIX
MoZensx Obino MokasaHo, YTo MybUHA NMPOHUKHOBEHMS
XuMuonpenapara B GploWwnHy cocTaBaseT fo 300 MKM
B6/IM3KM MOMMNOBOrO pacMbiIUTENs, TOrAa Kak B OTAa-
NIEHHbIX 006/1aCTAX OPIOWHOM MNOAOCTU NPOHUKHOBEHME
npenapara 3HauuTenbHO cnabee (kenypok, nopauadpar-
ManbHas 30Ha) [129]. Bo3moxHo, noatomy 3ddexTus-
Hoctb PIPEC npu3HaeTcs HemocTaTouyHol 6e3 [ononHu-
TeIbHOM cucTeMHol xummnoTtepanuu [130]. Kpome atoro,
He peKOMeH[yeTC OfHOBPEMEHHOE MpPOBEAEHWe LUTO-
pepykTuHon xupyprum u PIPAC, Tak Kak 3T0 CBSi3aHO C
MOBbILWEHUEM NIOKAbHOW TOKCMYHOCTM [131].

N3yyeHne paHHOrO BapuaHTa BHYTPUOPIOWMHHOI
XMMWOTEpPanuM Npu pake TONCTOW KWLWKM NOKa OrpaHu-
yeHo nccnepoBaHuamu II casbl npu pasnuyHbIX Knu-
HUYECKUX CUTyalMsax: Npu Hepe3ekTabenbHOM mnopa-
KEHUM OPIOLWMHLI HA (OHE CUCTEMHOI XUMUOTEpPanuH,
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nocne LUTOpPesyKTUBHBIX XUPYPTrUYECKUX BMELIATENbCTB
AU CUCTeMHOW Tepanuu. HexenatenbHble ABNEHUSA
npM NPUMEHEHWU [AHHOW METOLUKM Ppa3BMBAKOTCA Y
9,5-23% nauueHToB; CMEPTHOCTb - Y 0-6,8% 60/bHbIX
[130,132,133]; meanaHa BbhkuBaemoctu nocie PIPAC
poxogut o 157 mecaues [133]; MHAEKC nepuTOHe-
aNbHOrO KapuuHOMaTo3a B MpeAcTaBfeHHbIX paboTax
yMeHblaeTcs Ha 50-88% Nnpu KOMOMHALMK C CUCTEM-
HOl Tepanueit. [pyras obnactb M3yyeHUs npuMeHe-
Hua PIPAC - cumnTomaTuyeckas Tepanus npu Takux
nposBAeHUsx 6onesHu, Kak 60/b, acUUT U KULWEYHas
HenpoxofumocTb. llocne 3 Kypcos € MenaHOW CPOKOB
rocnutanu3aumm 3 gHA aBTOPbl OTMEYanu KynupoBaHue
nepeyncneHHolx cumntomoB y 63,3%, 60% wu 455%,
COOTBETCTBEHHO [132].

Cnepytowwminn 3tanom passutus PIPAC ctana ero Kom-
OGuHaums c anekTpoctatudeckum nogxogom — ePIPAC,
OCHOBAHHOM Ha 3/1eKTPOCTATUYECKON npeuunutaymm
aspo3onbHbix 4actuu. Kakchekeeva c coasTopamu Ha
WUBOTHbIX MOAENAX NOKa3ana, 4to Bo Bpems ePIPAC npe-
naparbl Jiyylie NPOHUKAIT B BPIOWMHY, YTO MO3BOAUIO
NPUMEHATb MEHbLUYID KOHLEHTpaLMio XumMuonpenapara
M 3HAYMMO COKPATUTb CPOKM BOCCTAHOBIEHMA NoChe
BHYTPUOPIOLWMHHON a3p030/1bHON XUMUOTepanuu [134].
OTMeTUM, YTO HU OLHOr0 MPOCMEKTUBHOTO PaHLOMU3M-
poBaHHoro uccnegosanua IIT dasel ¢ PIPAC He npose-
[EeHO, YTO OrpaHWMYMBAET NPUMEHEHME JAHHOTO0 MeToAa
NOKa TONbKO PaMKaMu KIUHUYECKUX UCCNe0BaHMIA.
0TaenbHO BbIAENSETCA HOPMOTEPMUYECKAs BHYTPUOpIO-
WWHHAA XMMUOTEPanua Ha MPOTAXEHUN JJIUTENLHOTO
BpemeHun (NIPEC-LT), koTopas u3yyanacb npu pake auny-
HUKOB M pake xenyaka [135] u, no cytw, npeacTaBnser
CO60M CoYeTaHMe BHYTPUBEHHOTO W BHYTPUOPIOWHOMO
BBEEHMA XMMUONpenapaTta B TeYeHUe HECKObKUX Kyp-
co. OgHako, no pesynetatam IIT da3 uccnegosaHwmii,
HMKAKOro CTATUCTUYECKM 3HAYMMOTO yiydlleHus obuyeil
BbIXKMBAEMOCTM OT [00aBIEHUA BHYTPUOPIOWMHHOTO
KOMMNOHEHTA K CUCTEMHOW XMMUOTEPANWUM MOJYYEHO He
ObI10 HW NpPU pake xenyaka [136], HU NpU pake AUYHM-
koB [137]. Mpu pake TONCTOW KMULWKM NOKA KNMHUYECKUX
“ccnefoBaHWi B NUTepaType He NpeacTaBaeHo.

OnTMManbHbIN Npouab NauMeHTa ANA NepuToOHeYM-
IKTOMUU

B 6onblumnHCTBE paboT no pesynsrataM MHOrohaKkTopHo-
ro aHanu3a He3aBUCUMbIM 6AArONPUATHBIM MPU3HAKOM,
aCCOLMMPOBAHHBIM C BbXXMBAEMOCTbIO, ABAANOCL NPO-
BEleHMEe XMMUOTEpanuu: B MO3LHUX paboTax — afgbio-
BaHTHas [108], B coBpeMeHHbIX — mepuonepaLMoHHas
[121]. B uccnepgosanum III ca3bl PRODIGE 7 ogHum u3
KpUTepueB BKIIOYEHUs Obli aKT NpoBeAeHNs XUMUOTE-
panuu B Te4yeHue 6 MecsALEB, B KOTOPOM UCCaefoBaTenu
LOCTUMUN MefuaHbl 06LLeit BbKMBAEMOCTU B 41 mecsl,
npu BEINONHEHUM LMTOpeayKkumumn [122]. Takum obpasom,
€C/IM OHKONOT 3HaeT, YTo Y NauMeHTa ecTb MeTacTasbl No

ANATHOCTHUKA, NEHEHUE U MPOTHO3 Y
MALMEHTOB C KAHLEPOMATO3OM BPIOLLUMHbI MPH
KOJTOPEKTAJTIbHOM PAKE (0630p nutepatypsi)

OplOWMHE NPU HEOCNOXHEHHO! MEPBUYHON ONyXoNu,
Ha MepBOM 3Tane ONTUMANbLHO MPOBECTU XMMUOTEpA-
nuio, AOCTUYb, KaK MUHUMyM, CTabuauM3aumu W npo-
BECTW XMpypruyeckoe BMelaTenbCcTBo. B 3Toi cBA3m
ONTUMaNbHbIM BUAUTCA AOCTUXKEHUE U HOpManu3auuu
VPOBHSi OHKOMApKepoB Nepef BbIMOJHEHUEM XUPYpPru-
YeCKOro BMellaTenbCTBa Ha (OHe npeponepalyuoHHO
Xxumuotepanuu. B psage paboT noBbiWEHHbIA YPOBEHb,
Hanpumep, Ca-15-3 u (a-125, accouumpoBaH C Heon-
TUManbHbIM 0GbEMOM MOC/EAYIOLEeN onepauuu, u, Kak
CNefCTBUE, PaHHUM MPOrpeccMpoBaHMeM 3aboneBaHus
[121]. B 10 e Bpems npw BbIABNEHUW BO BPEMSA One-
pauun no yaaneHuio NepBUYHON OMYXONU CUHXPOHHbIX
NOKaNIbHO PACMoNOXKEHHbIX MEeTacTa3oB Mo OpiloWwnHe
BO3MOXHO PacCMOTPeTb OJHOMOMEHTHOE WX yAaneHue
C nocneayiouleii afbloBaHTHON XxumuoTepanuein. 3ITo
CHMKAeT PUCK BLINOJIHEHWA B Nocneayoliem 6onee pac-
WMPEHHBIX XUPYPrUYeCKUX BMelaTensCTs U Gopmupo-
BaHMsA NOCTOSHHOMN KonocTombl [138].

YTo noHumaTb nof onepabenbHbIM COCTOSHUEM B fiaH-
HOW cuTyauum? MoxHo opueHTupoBatbcsa Ha PCI. Tak, no
pe3syneratam ROC-aHann3a B uccneposanun Froysnes c
coaBTopamu 6bino BoisieaeHo, yTo PCI 6onee 12 co 100%
cneundUYHOCTbIO NMpefcKasbiBan MNporpeccupoBaHue
nocne UUTOPenyKTUBHOW XUPYPruuM npu pake TONCTOM
Kuwkm [139]. ITOT e noKasateNb HANpPAMYO KOppenu-
pyeT ¥ ¢ nonHoToi uuTopeaykuuu [121,140]. Ewe oanH
MHAEKC NpeAcKa3aHUs BO3MOXHOCTM BbINONHEHUA NOJ-
HOM LMTOPeRYyKTUBHON Xxupyprun — PSS — priorsurgical
score. Mpu PSS-3 BbiNonHseTcs auccekuus 5 u Gonee
“3 9 obnacreit GptowHoit nonoctu, npu PSS-2 - ot 2 o
5 obnacteit — 2, npu PSS-1 — 1 obnactb, npu PSS-0 —
BbIMOJIHAETCS TONbKO GUONCUA HEU3MEHEHHOW Bplown-
Hbl, 6uoncus nog Koutponem KT uam uutonorndeckoe
uccnefoBaHve naBaxa npu nanapouenTese. lpu pake
TOJICTOW KMULIKW JAHHYI0 CUCTEMY PETPOCNEKTUBHO Bain-
AnpoBanu Ha 407 naumeHTax Cc MeTacTasamm no Gptowun-
He. Mpn mepuaHe HabnwpeHus 13 MecAueB C MOMEHTa
XUPYPruu, MeanaHa NpojoIKUTENbHOCTMU KU3HU COCTa-
Buna pna PSS-0 - 180 mecsaues, pna PSS-1 - 30,4 mecaua,
ana PSS-2 — 305 mecaues, pna PSS-3 — 21,3 mecsaues
(p<0,001) [141]. Takum obpa3om, 3HauyeHue PSS Takke
Heo6X0[MMO NMPUHMMATL B PacyeT Npu OLEHKe Leneco-
00pa3HOCTM BbINMOJHEHUS OOWWUPHOTO XUPYPruyecKkoro
BMeLIaTeNbCTBa.

MyTauMOHHBIN CTaTyC ONYXOAU MOXET NPUHUMATLCA BO
BHUMaHWe B COBOKYMHOCTU C APYrUMU MPOrHOCTUYE-
CKMMKU (DAKTOpPaMW, HO HE MOXET paccMaTpuBaTbCA Kak
abconTHOE NPOTUBOMNOKA3aHUe K LuTopeaykuuu. Tak,
M3BECTHO O HebNaronpuATHOM MPOrHOCTUYECKOM 3Ha-
yeHUW myTaumm B reHe BRAF (V600E), Ho nossnstoTcs
paboThl, YTO U papuKanbHas pe3eKLuUs NeyeHu ¢ MeTa-
CTa3aMu faxke B 3TOV rpynne MauueHTOB MOKa3blBaeT
BbIKWBAEMOCTb 6€3 NPU3HAKOB GONE3HU aHANOTUYHYIO
nauueHTam 6e3 gaHHoi mytauum (OP 1,16, 95% 1N 0,72-
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1,85; p=0,547) [142]. Takum o6pa3om, eciu y nauueHTa
¢ myTauueit B reHe BRAF npu ©3onnpoBaHHOM KapLUHO-
MaTo3e ynanoch AOGUTLCS KOHTPoNs 6one3Hu Ha doHe
xumuoTepanuu, npu nokasarensx PCI u PSS, koTtopble
NO3BONAIOT OXMWAATb BbINONHEHUE PAfMKaNbHO! LMUTO-
PeAyKTUBHOW MNEpPUTOHEYMIKTOMUU, [AHHbIA NOAXON
cnenyeT UMeTb B BUAY.

MporpeccupoBaHne nocne nNpoBefEeHHOW LUTOPeAYK-
TUBHOW XMPYPruu, OrpaHUYEHHOE MNOpaXeHWeM TOJNb-
KO OpIOWMHBI, TaKXe He [OMKHO OblITb NPOTUBOMO-
Ka3aHMeMm K NOBTOPHOW LMTOPEefYKTUBHOW onepaLuu.
Tak, no pe3synbrataM peTPOCMEKTUBHOMO WUCCNeA0BaHMA
Alzahrani ¢ coaBTopamu, cpean 231 naymeHTa ¢ NOBTOp-
HbIM yAaneHWem MeTacTa3oB paka TONCTOW KUWKM NO
OplowWwmnHe, MeanaHa 6e3peyuAnNBHON BbIXMBAEMOCTH
coctasuna 10,1 mecsua, obueit BbXMBaEeMOCTH — 26,4
mecsua (npu PCI<10 - 30,3 mecsueB). YaaneHue meta-
cTa3oB B o6beme CC-0 Obino BbINONHEHO 76,6%. Mpu
3TOM HaWlyyline pesyibTaThl NeYeHuss ObiIM [OCTUT-
HYTbl B rpynne MauuMeHTOB, y KOTOPbIX Mpowio 6onee
12 mecsUeB C MOMEHTa NMpeAblAyLIero XMpypruyecKoro
NeYeHns B0 MporpeccupoBaHus. 03ToMy GONbHBLIX C
PCI<10 u 6e3peunanBHbEIM UHTEpPBANOM Gonee 12 mecs-
LeB BO3MOXHO paccMatpuBaTb B KayecTBe KaHAMAA-
TOB Ha MOBTOPHbIE LUTOPeaYKTUBHbIE onepauun [143].
Moxoxue pe3ynbtarbl GblAM NONYYEHBI U B MEHEE KPyN-
HbIX PETPOCNEKTUBHBIX paboTax [144-148].

SAKIMKOYEHUE

BO3MOXHOCTb [OCTUXEHUS KypabenbHOCTU MauuMeHTOB
C OMUCaHHOM MaToNor1en Onpefenuno peKoMeHAaLmnm
3aMeHUTb TEPMUH «NEPUTOHeanbHbl KapLuuHOMaTo3» Ha
«MeTacTaTUyecKoe nopaxeHue GpIoWMHBbI», Kak Npu MeTa-
CcTasax B neveHu unu nerkux [147]. OnTMManbHbIM Hava-
NIOM NleYeHUs NepPBUYHOrO NALMEHTA C U30JMPOBAHHbBIMY
MeTacTa3aMu paka TOJCTON KULWKW No BpIoLKMHE BUAUTCS
NpoBefeHne CUCTEMHON Tepanuu, Hanpumep, pPexumom
FOLFOXIRI c TapreTHol Tepanuei B 3aBUCUMOCTM OT MyTa-
LLMOHHOrO CTaTyca M N0Kanu3aLum nepeuyHoi onyxonu. B
cyyae JOCTUXEHUS KOHTPOAs GONE3HU, MUHUMYM Mocie
8 KypCcoB, HE0HXOAMMO PAaCCMOTPETL BO3MOXHOCTb XUPYP-
rMYeCKOro yaaneHns o4aroB no GpIoLMHE B ONTUMAIbHOM
o0beMe C MOCNEAyIOWMUM NPOJOIKEHUEM afblOBAHTHON
XUMUoTEepanuu. BHyTpunepuTOHeanbHas runeprepmuye-
ckas xumuonepdy3us B AaHHOW CUTyauuu Npu pake
TONCTOM KUWKKM OKa3zanacb HedddekTuBHON onumuen. B
cyyae peuuauBa MeTacTa3oB No GplOWKHE Nocne LuTo-
PeAyKTUBHOI onepaLuu NOBTOPHAs XUpyprus no3sonser
3HAYUMO YNYHWNTL Pe3ynbTathl eYeHUs napannenbHo
CUCTeMHON Tepanuei. B cnydyae BbISIBNEHWA NOKaNbHOMO
nopaKeHus OPIOLLMHBI NPYU YAANEHUM NEPBUYHON ONYXONU
BO3MOXHO OfLHOMOMEHTHO YAANNUTb NEPBUYHYIO ONYXOb U
MeTacTasbl Mo OpioLmHe.
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JNTANMAPOCKOMMNYECKHME PE3EKLUUU C
TPAHCAHAJIbHbIM YOAJIEHMEM MPEMAPATA B
XUPYPTUYECKOM JTEYEHMM PAKA NMPAMOM KULLKU

(cucTemaTtHueckmit 0630p nuTepaTypbl M MeTaaHaNM3)
Yephbiwos C.B., Ceiues C.M., NoHomapeHko A.A., Peibakos E.T.

dreyY «<HMUL, kononpokronorun nmenn A.H.Peixmux» Munusgpasa Poccum
(yn. Cansma Apguns, p.2, 123423, Mockea, Poccus)

BBEJJEHWNE: memoduka NOSES nozsosnsiem ydansms npenapamsi 6e3 pazpe3os Ha nepedHell OPpIOWHOLU cmeHKe U conpoBoXOaemcs MeHbwum
KOIUYeCmBOM 0COXHeHUll 3a cyem CHUXEHUS 4acmomsl paHesol uHpekyuu. Pe3ynbmamsl 3mux onepayuli npu onyxoasx npamol KuKu npeo-
Cmas/ieHsl 8 02pPaHUYEHHOM KOJUYecmae pasHopoOHbIX uccnedos8aHul, Ymo obycrasnusaem Heob6X00UMOCMb NOYYeHUs 06beKMUBHbIX OaHHbIX
€ noMowbto MemaaHanu3d.

L{EJIb NCCIIELJOBAHWA: cpasHums HenocpeOcmBeHHble U omoaneHHsle pe3ynbmamsl 08yX Memo0o8 Xupypeuyeckoeo siedyeHus paxka npamol
KUWKU.

MATEPUAJIbI M METO/IbI: cucmemamuyeckuli 0630p 8bIN0JIHEH 8 cOOmMBemMcmauU ¢ npakmukol u pexkomeHdayusmu PRISMA.

PE3YJIbTATbI: omo6bpaHo 9 cpasHumensHsix uccnedosarudi 3a nepuod ¢ 2014 no 2019 z2. B memaaranu3 sknodeHo 1693 nayueHma: y 765(45,0%)
npenapam c onyxonsio Gbin ydaneH mpaHcaHansHo (2pynna NOSES) u'y 928(55,0%) - yepe3 mununanapomomusili docmyn (epynna LA). Pazmep
onyxonu 8 epynne NOSES okazancs Ha 0,5 cm meHbwe (0LU=0.5, N95% 0.2-0.8, p=0,0004), yem 8 2pynne LA. [lo pyeum nokasamenam apynnsl
He umenu ny6auKayuoHHbIX cmeweHud. MpodomkumensHocms onepayuu npu cpasHeHuu NOSES ¢ LA 6bina conocmasumoli (p=0,11). bonesoli
cuHdpom no BALLl okasancs, 8 cpedHem, Ha 2 6anna (Ol=1.8, [IN95% 1.2-2.4, p<0,00001) Gonee sbipaxeH 8 epynne LA. [locneonepayuoHHsili
KoliKo-OeHb bl MeHble B 2pynne ¢ MpaHcaHanbHeim yoaneHuem npenapama (OLLU=0.8, N95% 0.4-1.3, p=0,0003). lLlaxc pazsumus nocneo-
nepayuoHHsix ocnoxHeruli 8 2pynne NOSES cocmasun (OLU=0.5, IN95% 0.4-0.8,p=0,0004) c yacmomoti 62/765(8%) cny4aes, no cpasHeHuio ¢
KoHmponbHol epynnol — 130/931 (14%). LaHc pazsumus paHesol uHgexyuu 6bin ssiwe 8 2pynne LA (0LL=0.2, N95% 0.1-0.3, p<0,00001).
Pa3znuyuli 8 yacmome HeCOCMoAMeNbHOCMU KONOPEKManbHO20 aHacmomo3a He 6bio (p=0,97). Tak xe He 6bi10 paznuduii 8 namunemrel obuwel
(p=0,74) u KaHyep-cneyuguyeckol sbixusaemocmu (p=0,76).

3AKJIIOYEHNE: ucnons3osaHue mexHonoeut NOSES cozdaem nydwue ycnogus 045 peabuiumayuu nayueHmos 8sudy HU3KOU 4acmomsl
nocneonepayuUoHHbIX OCIOKHeHUSA 3a cdem omcymcmsus paHesol uHgekyuu u ssasemcs besonacHol manunynsyuel. 00HaKo Hanuyue ny6au-
KAUUOHHbIX CMeweHul mpebyem ocmopoxHoU uHmepnpemayuu noaydeHHsIx 0aHHbIX.

[Kntouessie cnosa: pak npamoll KUWIKU, KONOPEKMAAbHAA XUpypaus, OHKONI02Us, NGNAPOCKONUYECKAs Xupypaus, MemaaHanu3s]

KOH®JIUKT UHTEPECOB: Agmops! 3aa81:a10m 06 omcymcmsauu KoOH(AUKmMa uHmepecos.

Ana yumuposarus: YepHoiwos C.B., Coives C.W., MoHomapeHko A.A., Peibakos E.I. Jlanapockonuyeckue pesekuuu ¢ TpaHcaHanbHbIM yaaneHnem
npenapara B XMpypruyeckom neyYeHnm paka npAMon KUk (cuctematnyeckuit 063op nutepatypbl u metaaHanus). Kosonpokmonoeus. 2020; 1.19,
N4, c. 150-176. https://doi.org/10.33878/2073-7556-2020-19-4-150-176

LAPAROSCOPIC RESECTIONS WITH TRANSANAL
SPECIMEN EXTRACTION IN RECTAL CANCER SURGERY

(a systematic review and meta-analysis)

Stanislav V.Chernyshov, Sergey |.Sychev, Alexey A.Ponomarenko, Eugeniy
G.Rybakov

Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya
str., 2, Moscow, 123423, Russia)

INTRODUCTION: the NOSES technique allows one to remove specimen without incisions on the anterior abdominal wall and is accompanied by
fewer complications by reducing the incidence of wound infections. The results of these surgeries on colorectal tumors are presented in a limited
number of heterogeneous studies, which necessitates obtaining objective data using meta-analysis.

AIM: to compare the immediate and long-term outcomes of two methods for surgical treatment of colorectal cancer.

MATERIALS AND METHODS: a systematic review was carried out in accordance with PRISMA practice and recommendations.
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RESULTS: nine comparative studies were selected for the period from 2014 to 2019.

1,693 patients were included in the meta-analysis: in 765 (45%), the tumor specimen was removed transanally (NOSES group) and in 928 (55%)
it was removed via minilaparotomy (LA group). The tumor size in the NOSES group was 0.5 cm smaller (OR=0.5, C(195% 0.2-0.8, p=0.0004) than
in the LA group. In regards to the other parameters the groups had no publication bias. The surgery duration when comparing NOSES with LA
was comparable (p =0.11). The VAS pain was on average 2 points (OR=1.8, (195% 1.2-2.4, p<0.00001) more pronounced in the LA group. The
postoperative hospital stay was less in the group with transanal specimen removal (OR=0.8, CI95% 0.4-1.3, p=0.0003). The chance of develop-
ing postoperative complications in the NOSES group was (OR=0.5, (I95% 0.4-0.8, p=0.0004) with a rate of 62/765 (8%) cases, compared with
the control group - 130/931 (14%). The chance of developing wound infection was higher in the LA group (OR=0.2, CI95% 0.1-0.3, p<0.00001).
There were no differences in the incidence of anastomotic leakage (p=0.97).

There were also no differences in the five-year overall (p=0.74) and cancer-specific survival (p=0.76).

CONCLUSION: using NOSES techniques creates better conditions for the patients’ recovery due to the low incidence of postoperative complica-
tions due to the absence of wound infection and is a safe manipulation. However, the presence of publication biases requires a careful interpre-
tation of the data obtained.

[Key words: rectal cancer, colorectal surgery, oncology, laparoscopic surgery. metaanalysis]
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BBELOEHWE

BHefpeHuMe nanapoCcKONUYeCKUX TEXHONOMUIA B XUPYP-
TMI0 paka NpAMOA KUWKKM MO3BOJUAO 3HAYUTENBHO
CHU3UTb KOJMYECTBO MOCNEONEPaLMOHHbIX OCIOXHE-
HWIii, yCKOPMTb peabunutalnio NauueHToB v yayylnTb
KOCMeTUYeCKMin 3 deKT onepaTUBHbIX BMELIATENbCTB
[1-4]. OgHAKO MUHMNANAPOTOMHbIA pa3pes, HeobXxo-
OUMBIA JA WU3BJEYEHUA OMEepaLMOHHOro npenapa-
Ta, 0CNOXHAeTCA UHdekuymen B 10,3-22,7% cnyvaes,
ABNAETCA OCHOBHON NPUYMHON MOCNEONepaLuoHHOro
60N1eBOro CHHAPOMA, @ TAKKe UCTOYHWUKOM nocieone-
paLMOHHBIX TPbIX [5-7].

B 1993 rogy 6bina npeanoxeHa nanapockonuye-
cKas pe3ekuusa Tonctoi kuwku no metoguke NOSES
(Natural orifice specimen extraction surgery) c yna-
JleHMeM npenapaTa yepe3 eCTeCTBEHHble OTBEPCTUSA
6e3 pa3pe3oB Ha nepefHeil 6GplowWwHON cTeHke [8].
OcHOBHbIMKM (haKTOpaMu, NpPenATCTBYIOWMMU WNPO-
KOMY MPUMEHEHWID 3TOW METOLUKMW, ABNAITCA: Npo-
LO/IKUTENBbHOCTb U CIOXHOCTb ONepaTUBHOrO BMeLla-
TeNbCTBA, @ TaKXXe PacnpoOCTPaHEHHOCTb ONYX0eBOro
npouecca 1 pa3mepsl nepeuYHoi onyxonu [9].
MpeameToM AUCKYCCMM OCTaeTCA BOCNPOU3BOAMMOCTb
3TUX onepauuii, 6e3onacHoCTb s NaLWeHTa, B TOM
yucne oHKonoruyeckas. B 3Toil cBA3M Hebe3biHTe-
pecHbIM NpefCcTaBnAeTCcAs aHanu3 MUPOBON NuTepa-

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

Typbl A OUEHKM 3deKTUBHOCTM M Be3onacHoCTy
N1anapocKonuyeckux peseKkuUihn C TpaHCAHaNbHbIM
yhaneHuem npenapata no metoguke NOSES B xupyp-
TMYECKOM JIEYEHUW paKa NPAMON KWLWKKW, B CPAaBHEHUN
C TPajULMOHHBIMU, NanapoCKONUYecKn-accucTupye-
MbIMKU OnepaLuaMu.

MATEPUATBI 1 METObI

Cuctematyeckuii 0630p M MeTaaHanMU3 BbIMONHEHbI
B COOTBETCTBUM C pekomeHaauusamu «The preferred
reporting items for systematic reviews and meta-
analyses» (PRISMA) [10].

Mouck nyénukauumm

MonCK OpUTUHANbHBIX UCCNefOBaHUIA ANs aHanu3a
NPOBOAMIICSA B 37IeKTPOHHbIX 6a3ax faHHbix Medline
u E-library no knio4yeBbiM CNOBaM: «KOJOPEKTaNb-
HbIl paK», «KOJOPEKTaNbHAA XUPYPrus», «pak nps-
MO KWKy, «rectal cancery, «colorectal surgery»,
«colorectal disease» «NOTES», «NOSES», «natural
orifice specimen extraction”, “transanal specimen
extraction,” u “hybrid natural orifice transluminal
endoscopic surgery».

B meTaaHanu3 BKAOYANU CpPaBHUTENbHbIE UCCNERO-
BaHWUsA Ha PYCCKOM W aHTAUIACKOM sA3biKax 6e3 orpa-

LAPAROSCOPIC RESECTIONS WITH TRANSANAL
SPECIMEN EXTRACTION IN RECTAL CANCER SURGERY

(a systematic review and meta-analysis)

151



152

My6aukaumu,
MAEHTUOULMPOBAHHbIE Yepes
nowck B 6asax gaHHbix: PubMed
(n=1016) u E-library (5).
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PucyHok 1. PRISMA-Ouazpamma noucka cmameli
Figure 1. PRISMA-article search chart

HUYEHUI NO AaTe UM cTatycy nybnamMKauuu, B KOTO-
pbIX NanapocKonuyeckue peseKkuUMU N0 MeTOAMUKe
NOSES (c TpaHcaHanbHbIM ypaneHuem npenapara)
CpaBHMBaNM C 1anapoCKONUYeCKN-acCUCTUPYeMbl-
MU pe3eKUMsMU, FLe Makponpenapart yaansanu us
OpIoWHON NMONOCTM NOCPEACTBOM MUHWUIANAPOTOM-
Horo poctyna. WccnepoBanus, B KOTOPbIX OMNyX0nb
VAAnAAM TPaHCBArMHaNbHO, ObIIN WCKAIOYEHBI W3
nouWcKa, Tak Kak Npu CPaBHEHUWM C TpaHCaHanb-
HbIM CMOCOGOM 3TO MOMNO CYWECTBEHHO MCKA3UThb
pe3ynbTaThl. Takxe ObIMN MCKItOYeHbl UCCNeAoBa-
HWA Ha XMBOTHbIX. [lOMONHUTENBHO NPOBOAMIM
NUTEPATYPHbIA NOUCK No 6Gubanorpamyeckum gaH-
HbIM OTOOGPaHHbIX MCCNefOBaHUA C LeNblo BbIAB-
NIEHUA HEHaW[EeHHbIX CTaTell NMpWM NEepBOHAYANbHOM
noucke.

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

Kputepum BKIIOYEHUA U UCKNIOYEHUA

Kputepusamu BKAOYEHUA B WUCCNeAOBaHUE ABAANUCH
nauMeHTbl C afeHOKapLMHOMON NpAMOi Kuwku ¢ T1-T3
CTagueil No JaHHbIM NpefonepaLuoHHON KOMMblOTEp-
Hol Tomorpacum (KT).

Kputepuun ucknioueHns u3 meTaaHanusa: paHHUN pak,
VAANAEMbIiA C NOMOLLbIO TPAHCAHANLHON IHAOMUKPOXU-
pypruu (TIM), peumnanBHble, MECTHO-PACNPOCTPAHEHHbIE
1 MeTacTaTUyecKue onyxonu, a Takxke yganeHue npena-
paTa TpaHCBarvHanbHO.

MonyyeHue paHHbIX

Cnepytolwme AaHHble M3BAEKANUCb M3 WUCCNE[OBAHMIA:
aBTOp, rof nybavKauuu, Au3ailH MccnefoBaHus, Kaye-
CTBO UCCNefoBaHUA, Yucno 6onbHbIX B rpynnax (nana-
pOCKOMMYecKne € TpaHCaHalbHbIM yAaneHueM npena-

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



Tabnuua 1. Xapakmepucmuka u kKayecmso ucciedosaHudl
Table 1. Characteristics and quality of research

Ne ABTO Top, Mepwuop, CrpaHa Tun Wikana N flon

- P P P Kauectsa | O6wee | NOSES | LA | NOSES | LA
1| YiDingetal. | 2019 | suBapb 2015 - centa6ps 2017 | Kuraii ”;’:;:’ 9 86 43 43 | 25\18 | 22\&1
2 Ho;}gl Ng 2018 | ceHTAGpb 2013 - utoHb 2016 | Kutait | petpo 7 73 35 38 20\15 | 22\16
3 Huetal. 2019 nioHb 2015 - 2018 Kurait peTtpo 8 52 26 26 17\9 15\11
4| Liuetal. |2019 | snsaps 2015 - gexabps 2017 ;(:CT?:,, peTpo 8 768 356 42 |192\164 | 235\177
5 Park et al. 2018 | sHBapb 2006 - HOs6pb 2012 | Kopes | petpo 8 276 138 138 32\106 | 41\97
6 | Wangetal. | 2019 | sHBapb 2011 - ceHTAbpb 2013 | Kutait | petpo 8 67 30 37 19\11 | 20\17
7 | Hisadaetal. | 2014 2011 - 2012 finoHus | petpo 7 70 20 50 12\8 H\a
8 | Xingmao et al. | 2014 Mait 2012 - nionb 2013 Kutaii | petpo 8 197 65 132 32\33 | 57\75
9 Zhou et al. 2019 | suBapb 2017 - aHBaps 2018 Kutait | petpo 8 104 52 52 27\25 | 27\25

pata M nanapocKOMMYecKU-acUCTUPyeMble pe3eKuuu),
XapaKTepuCcTUKa rpynn, nocieonepaluoHHbIe OCIOX-
HeHus, 6ONEBON CUHAPOM MO BU3YyaNbHO-aHANOrOBOIA
wkane (BALU), obwas u KaHuep-cneyuduyeckas 5-net-
HAA BbIXXMBAEMOCTb, YAOBJAETBOPEHHOCTb KOCMeTUYe-
CKUMU pe3ynbTaTamMu.

CratucTuyeckmin aHanus

Cratuctuyeckun aHanu3 npu nNpAMOM CpaBHEHUU
MeTOfMK MPOBOAWAM MPU MOMOLM nporpamMmbl Review
Manager 5.3. CymmapHOe 3HaueHWe [UXOTOMUYECKMUX
LaHHbIX OMUCaHO B BuAe OTHoweHus waHcos (OW) c
95% poBepuTtenbHbiM MHTepBanom (OW). OW paccum-
TeiBanu no metopy Peto, ecnn ogHO W3 3Ha4YeHWit [BY-
nonbHoi Tabnuubl paBHanock 0. HenpepbiBHble faHHble
OMUCLIBANIN He CTAaHAAPTU3UPOBAHHbLIM B3BELWEHHbLIM
cpegHum ¢ QN 95%. CraTUCTMYeCKyl reTeporeHHOCTb
Cpeau UccnefoBaHui OLLeHMBANMU C NOMOLYbIO ¥ 2-TecTa.
CratucTMyecku 3HAYMMON reTepOreHHOCTbIO CYUTanu
npu p<0,1 u I? >50%.

KauectBo uccnepoBaHum
KauyecTBO BK/IIOYEHHbIX UCCNEA0BAHMUIA OLEHUAN cornac-
Ho wkane Newcastle-Ottawa Score (NOS). Mpu Hanuyuu
VPOBHs 7 U3 9 3Be3[ UCCNELOBAHUE CYUTANIOCH BbICOKO-
kayecteHHbIM (Tabn. 1).

PE3YJIbTATHI

Mocne coctaBneHus 3anpoca 6Obino HailgeHo 1016
cTateit B 6ase PubMed u 5 crateit B E-library.
[lononHutensHo 6bi0 MAeHTUDULMPOBAHO 6 CTa-
Teil U3 6uUbAMOrpaduYeCcKMX CNUCKOB HaWOEHHbIX
cTateii. Ha cnepylowem 3Tane noucka Gblin ucknio-
yeHbl Ay6AMKATHl M CTaTbW, He MNOAXOAAlME NOA
uenu uccnepoBanus. [lanee 6bln npoBefieH KpUTUYE-
CKMI aHanu3 HaNJeHHbIX UCTOYHWUKOB, B pe3yibTaTe

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

KOTOPOro 0ToOpaHO 9 MONHOTEKCTOBbLIX MUCCIefoBa-
HWIL, nopxopAlWmX nof uenu metaaHanusa (Puc.l).
Bocemb MccnefoBaHUil ObINM PETPOCNEKTUBHLIMMU
no Au3aiHy U OfHO - MPOCMNEKTUBHbIM PaHAOMU3N-
poBaHHbIM, ony6inMKOBaHHble 3a nepuop ¢ 2014 no
2019 rr. Bcero B MeTaaHanu3 Bkaw4yeHo 1693 nayu-
€HTa, U3 KOTopbIX Yy 765(45,0%) npenapar ¢ onyxo-
nblo 6bIN ypaneH TpaHcaHanbHo (rpynna NOSES) u
y 928(55,0%) - yepe3 MUHWMIANAPOTOMHbLIA AOCTYN
(rpynna LA).

PesynbtaThl npoaHanuM3uposaHbl B Chefylolem
nopsAfKe: uccnefoBaHue nybauKauuii Ha Hanuuue
reTeporeHHoCTH B rpynnax no npesonepaLuoHHbIM
nokasaTensMm, aHaau3 MHTPaonepaLMoOHHbIX NOKa3a-
Tenen, HeNOCpPeACTBEHHbIX U OTAANIEHHbIX pe3ynbTa-
T0B (Puc.2).

MPEOOTMEPALMOHHBIE NMOKASATENN

WccnepoBanua no nony, BO3pacTy, MHAEKCY MaccChl
Tena, NpoBefleHHOMY He0afblOBAHTHOMY NeYeHMUIo,
MONOCTHLIM BMeLWaTeNbCTBaM B aHaMHe3e, JOKa-
AN3aLUN U PacCTOAHUIO ONYXONKU OT Kpas 3ajHero
npoxofa, a Takxe ctaguum T He uMenu nybnuka-
LUMOHHBIX CABUTOB. EAMHCTBEHHBIM CTaTUCTUYECKM
3HayumbelM daktopom (p=0,0004) npu cpaBHeHUM
NOSES u LA oka3ancs pasmep onyxonu (Tabn.2).
[laHHble 0 pa3mepe onyxonu npepcTaBfieHbl B 7
nybnukaumax, BKioYalwmux 893 nauueHTta, U3
koTopbix NOSES- 383, LA- 490 (Pwnc.3). CpepHuii
pas3mep onyxonun B rpynne NOSES oka3ancs Ha
0,5 cm meHbwe (AN 95% 0.2-0.8, p=0,0004), yem
B rpynne LA. Nmetowasnca reTeporeHHOCTb AEMOH-
CTpUpyeT TOT (PaKT, YTO NpPU UCMONb30BAHUN NOJ-
X0fia C TpPaHCaHanbHbIM yAaneHnem npenapara ocy-
wecTBaancs noa6op nayuMeHToB C HeboNbWUMU
OnyXxonfMu.
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Pe3synbTatbl

L

CpaBHeHuWe Ha MHTpaonepaunoHHble HenocpeacTeeHHble OTpaneHHble

0fHOPOAHOCTb nokasatenu pesynbraThl pe3ynbTaThl
-Mon -MpoponknTenbHOCTb -M\o 6on1eBoit cHAPOM -Yn0BNeTBOPEHHOCTD
-Bospacr onepaumu -BocctaHoBnenume dyHKumm KKT KOCMETUYECKMMM
-UMT -MHTpaonepaumnoHHan -MoTpebHOCTb B pesynbTaTamu
-HeoagwbtoBaHTHaA X1T KpoBonoTepa [ONONHUTEIBHOM -MatunetHas obwasn
-Onepauuu B aHamHese -YacToTa KoHBeEpCUuii 06e36011BaHUK BbI}KMBaeMoCTb

-Jlokanusauma onyxonu
-BbicoTa onyxonwu ot
Kpas aHyca

-Yacrota dopmupoBaHus
NPEBEHTUBHOM CTOMbI

-M\o KoMKo-AeHb
-06Lee KoNNYecTso
OC/IOKHEHUI

- NATMNETHAS KaHuep-
cneupnduyeckas
BbIKMBAEMOCTb

-Pasmep onyxonu

-M\o paHesas nHdekuus

-M\o 3agep)kKa MoYencnycKaHums
-YactoTa HecocTosTebHOCTH
KO/IOPEKTaNbHOTO aHacToMo3a
-Yacrora pa3sutua n\o napesa
KT

PucyHok 2. bioK-cxema onucaHus pesynsmamos
Figure 2. Block diagram description of the results

MHTPAOTEPALIMOHHbIE NMOKA3ATESTA

1. MpofoMKUTENBHOCTL ONEPALLIMM B MUHYTAX NPU CpaB-
HeHun NOSES c LA okasanacb conoctaBuma (p=0,11).
[aHHble npepcTaBneHsl B 8 UCcnegoBaHuaAx, BKAOYAl0-
wux 925 naumentos: 409 —NOSES u 516 — LA (Puc.4).
2. [laHHble 06 06bemMe MHTPaonepaLMoHHOI KpoBonoTe-
pu umetoTcs B 8 NyGiMKaLuax, BKIoYaowmx 925 naym-
eHToB: 409 - rpynna NOSES n 516 rpynna LA (Puc.5).
WHTpaonepauuoHHas KpoOBONOTEPA OKa3anacb MeHblle
Ha 18 mn (OW 95% 10-27, p<0,0001) B rpynne NOSES.
Bonpekn nmetoLeiicst reTeporeHHOCTH, pasHnLa B 06b-
eme KpoBOMoTEpU NpeHeOpeXMTeNbHO Mana 1 He UMeeT
KAMHUYECKOr0 3HaYEeHUA.

3. [laHHble 0 YacToTe KOHBEPCHiA NpeACTaB/EeHbI B 2 UCCie-
JOBaHuAx, BKAYaowmx 1044 nauueHTa, u3 KOTopbix 494
— NOSES, 550 — LA (Puc.6), npu 3tom B rpynne NOSES 3a
KOHBEPCUIO NPUHUMANCS NEPEXOA KaK B OTKPLITOE onepa-
TUBHOE BMELIATENbCTBO, TaK M B JIAaNapOCKONUYeCKn-accu-
CTUPYEMYIO OMepaLmMio C MUHUAANAPOTOMHBIM LOCTYMOM.
Mpu cpaBHeHun NOSES c LA pasnuunii B €€ yactote He
BbisiBNeHO (p=093).

4. Yactota dopMUpOBaHUS MPEBEHTUBHOI CTOMbI npef-
CTaBJieHa B 2 UCcnenoBaHunax, Bkaoyaowmnx 1044 naymeH-
Ta, U3 KoTopbix 494 — NOSES, 550 — LA (Puc.7). B rpynne
NOSES otkntoyatowasi ctoma 6bina chopmuposaHa y 13
nauneHToB U3 494(3,0%), a B rpynne LAy 24 u3 550(4,0%),
pasnnymsa cTaTucTYeckn He 3Haunmel (p=0,13).

Ta6nuua 2. CpasHerue 2pynn Ha 00HOPOOHOCMb NO NpedonepayuoHHsIM Napamempam
Table 2. Comparison of groups for homogeneity by preoperative parameters

Mapametp NOSES vs LA
Bo3spacr 0LL=0.27, N 95%1-1.6, p=0,69
Mon OLLI=1.04, 1N 95%0.8-1.3, p=0,69
NMT 0LW=0.03, 1N 95% 0.3 -0.4, p=0,88

HeoapvloBaHTHas XJIT

0LLI=1.30, N 95% 0.7-2.2, p=0,36

Onepaunu B aHaMmHe3e

Oll=1.35, AN 95% 0.7-2.5, p=0,34

Jlokanusauusa onyxonu

0L=0.83, 1N 95% 0.5-1.2, p=0,34

BbicoTa onyxonu oT Kpas aHyca (cm)

0LLI=0.09, 11 95% 0.3-0.4, p=0,63

Pa3mep onyxonu (cm)

OLL=0.54, 1N 95% 0.2-0.8, p=0,0004

cT3

OLl=1.35, AN 95% 0.8-2.1, p=0,21
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NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%, CI 1V, Random, 95% CI
Hisada et al. 2014 2.7 09 20 3.85 1 50 155% -1.15[-1.63,-0.67] —
Wang et al. 2019 341 14 30 424 195 37 9.0% -0.83[-1.63,-0.03]
Xingmao et al. 2014 29 15 65 37 1.7 132 159% -0.80[-1.27,-0.33] e —
YiDing et al. 2019 3.1 17 43 36 19 43 9.6% -0.50[-1.26,0.26] - 1
Zhou et al. 2019 34 13 52 3.7 1 52 164% -0.30[-0.75,0.15] —
Hoi-LoiNgetal.2018  3.05 092 35 325 099 38 16.7% -0.20[-0.64,0.24] R
Park et al. 2018 336 1.73 138 354 19 138 169% -0.18[-0.61,0.25] e
Total (95% Cl) 383 490 100.0% -0.54[-0.84,-0.24] 2o
Heterogeneity: Tau? = 0.09, Chi? = 13.92, df = 6 (P = 0.03); 12 = 57% 11 0’5 5 ols 1I
Test for overall effect: Z = 3.56 (P = 0.0004) l\’lOSES LA !

PucyHok 3. CpasHeHue epynn Ha 0OHOPOOHOCMb NO pazmepy onyxonau

Figure 3. Comparison of groups for homogeneity in tumor size

NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Hisada et al. 2014 278 39 20 240 77 50 5.9% 38.00[10.66, 65.34]
Hoi-Loi Ng et al. 2018 170.37 3291 35161.82 8.1 38 14.6% 8.55[-2.65,19.75] -
Hu et al. 2019 182.1 229 26 1854 266 26 12.9% -3.30[-16.79,10.19] _
Park et al. 2018 171,86 57.36 138 149.8146.76 138 13.7% 22.05[9.70, 34.40] —_—
Wang et al. 2019 188.27 70.89 30196.4380.86 37  3.8% -8.16 [-44.52, 28.20]
Xingmaoetal.2014 1116 254 65 1153 23 132 17.6% -3.70[-22.02,3.62] —=
YiDing et al. 2019 131.59 2643 43 123.2823.87 43 15.1% 8.31[-2.33,18.95] T
Zhou et al. 2019 1112 235 52 1109 236 52 16.3% 0.30[-8.75,9.35] ——
Total (95% CI) 409 516 100.0% 6.44[-1.41,14.29] 1‘
Heterogeneity: Tau? = 76.98, Chi2 = 21.86, df = 7 (P = 0.003); I = 68% 5’0 255 o 255 5’0
Test for overall effect: Z=1.61 (P=0.11) NOSES LA

PucyHok 4. [[numensHocms onepamusHo2o smewamenscmsa npu cpasHeHuu NOSES ¢ LA

Figure 4. Surgery duration when comparing NOSES with LA

NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Hisada et al. 2014 114 72 20 120 56 20 4.8% -6.00[-41.17,29.17]
Hoi-Loi Ng etal. 2018 49.89 14.63 35 69.29 13.54 38 21.2% -20.00[-26.48,13.52] —
Huetal. 2019 608 50 26 662 484 26 72% -540[-32.15,21.35] _
Park et al. 2018 3137 27.21 138 4967 619 138 17.0% -18.30[-29.58,-7.02] —
Wang et al. 2019 88 50.61 30 81.76 70.97 37 64% 6.24[-22.93,3541] _
Xingmao et al. 2014 70.2 66.1 65 1263 586 132 11.1% -56.10[-75.02,-37.18] —————
YiDing et al. 2019 59.31 1464 43 75411816 43 20.8% -16.10[-23.07,-9.13] —-—
Zhou et al. 2019 498 481 52 625 471 52 11.5% -12.70[-31.00, 5.60] —_—
Total (95% CI) 409 516 100.0%-18.67 [-27.25,-10.10] <o
Heterogeneity: Tau? = 79.22, Chi? = 20.37, df = 7 (P = 0.005); I = 66% f f f f
Test for overall effect: Z = 4.27 (P < 0.0001) -50 -25 0 25 50
NOSES LA

PucyHok 5. MHmpaonepayuoHHas kposonomeps npu cpasHeruu NOSES ¢ LA

Figure 5. Intraoperative blood loss when comparing NOSES with

HEMOCPEOCTBEHHbIE PE3YJIbTATbI

1. [laHHble 0 nocneonepalunoHHoM 60neBOM CUHApOME
UMEITCA B 4 UCCNefoBaHUAX, BKAOYaOWMX 453 nauu-
eHTa: 186 - NOSES u 253 — LA (Puc.8). NHTeHcMBHOCTb
60/1€BOr0 CMHAPOMA OLEHMBANW Ha 1-e CyTKM noche

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

LA

onepauuu no BALW (rge 0 6annos — oTcyTcTBME GOMK,
a 10 6annoB — MakcumanbHas 6onb). bonesoil cuH-
Apom no BALU okaszancs Ha 2 6anna (AN 95% 1.2 -2.4,
p<0,00001) Gonee BbipaxeH B KOHTPOJLHON rpynne.

2. Cpoku BocctaHoBneHus dyHkuum XKKT npegcraBneHsl
B 6 MccnenoBaHMAx, BKAoYatoWwmx 576 nauneHToB: 236 —
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NOSES LA Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Liuetal. 2019 1 356 2 412 50.2% 0.58[0.05, 6.40] il

Park et al. 2018 2 138 1 138 49.8% 2.01[0.18,22.48] i

Total (95% Cl) 494 550 100.0% 1.08[0.20, 5.91]

Total events 3 3

Heterogeneity: Tau? = 0.00, Chi2=0.52, df = 1 (P = 0.47); I = 0% } } t t

Test for overall effect: Z=0.08 (P = 0.93) 0.05 0.2 1 5 20
NOSES LA

PucyHok 6. Yacmoma xoxsepcuti npu cpasHeHquu NOSES ¢ LA
Figure 6. Conversion rate when comparing NOSES with LA

NOSES LA Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Liuetal. 2019 9 356 18 412 71.5% 0.5710.35,1.28] |

Park et al. 2018 4 138 6 138 28.5% 2.66[0.18,2.38] =

Total (95% CI) 494 550 100.0% 0.59[0.30, 1.18] ’»

Total events 13 24

Heterogeneity: Tau? = 0.00, Chi2 = 0.04, df = 1 (P = 0.85); I = 0% } } } }

Test for overall effect: Z=1.50 (P =0.13) 0.2 0.5 1 2 5
NOSES LA

PucyHok 7. Yacmoma ¢opmuposarus npesenmusHoli cmomsi npu cpasHeHuu NOSES ¢ LA
Figure 7. Preventive stoma rate when comparing NOSES with LA

NOSES LA Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI M-H, Random, 95% CI
Huetal. 2019 27 18 26 46 1.9 26 16.8% -1.90[-2.91,-0.89]

Xingmao et al. 2014 38 12 65 61 12 132 322% -230[-2.66,-1.94] —=—

YiDing et al. 2019 42 16 43 59 14 43 250% -1.70[-2.34,-1.06] —_—

Zhou et al. 2019 42 14 52 54 1.7 52 26.0% -1.20[-1.80,-0.60] —_—

Total (95% Cl) 186 253 100.0% -1.80[-2.36,-1.24] ’

Heterogeneity: Tau? = 0.22, Chi2=10.34, df =3 (P = 0.02); = 71% } } } }
Test for overall effect: Z = 6.30 (P < 0.00001) -2 -1 0 1 2

NOSES LA
PucyHok 8. MumeHcusHocms 601e8020 cuHopoma npu cpasHeHuu NOSES ¢ LA
Figure 8. Pain intensity when comparing NOSES with LA
NOSES LA Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI M-H, Random, 95% CI
Hisada et al. 2014 4 14 20 43 09 50 7.3% -0.30[-0.96,0.36]

Hu et al. 2019 2.6 1 26 34 09 26 11.5% -0.80[-1.32,-0.28]

Wang et al. 2019 317 19 30 313 123 37 53% 0.04[-0.75,0.83]

Xingmao et al. 2014 27 08 65 34 09 132 372% -0.70[-0.95,-0.45] — .

YiDing et al. 2019 2.1 1 43 26 1.2 43 13.8% -0.50[-0.97,-0.03] -

Zhou et al. 2019 28 08 52 32 09 52 249% -0.40[-0.73,-0.07] e
Total (95% Cl) 236 340 100.0% -0.54[-0.73,-0.36] ‘

Heterogeneity: Tau? = 0.01, Chi*=5.86, df =5 (P = 0.32); > = 15% } | } }
Test for overall effect: Z=5.71 (P < 0.00001) -1 -0,5 0 0,5 1
NOSES LA

PucyHok 9. Boccma+osneHue ¢yHkyuu XKT npu cpasHeHuu NOSES ¢ LA
Figure 9. Recovery of bowel function when comparing NOSES with LA
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NOSES LA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hu et al. 2019 3 26 16 26 22.1% 0.08[0.02,034] ——a——
Xingmao et al. 2014 5 65 31 132 46.0% 0.27[0.18,2.38] ——
Zhou et al. 2019 4 52 13 52 31.9% 0.25[0.08, 0.83] —-—
Total (95% CI) 143 210 100.0% 0.20[0.10, 0.40] ‘
Total events 12 60
Heterogeneity: Tau? = 0.00, Chi? = 1.99, df =2 (P = 0.37); ? = 0% } } } }
Test for overall effect: Z = 4.562 (P < 0.00001) 0.02 01 1 10 50
NOSES LA
PucyHok 10. flompe6Hocmb 8 donosHumensHom obezbonusaruu npu cpasHeruu NOSES ¢ LA

Figure 10. Need for additional pain relief when comparing NOSES with LA

NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95%, Cl
Hisada et al. 2014 118 16 20 11 32 50 10.1%  0.80[-0.33,1.93] —
Hoi-LoiNgetal.2018 577 094 35 6.76 0.75 38 23.7% -0.99[-1.38,-0.60] ——
Huetal. 2019 71 17 26 83 1.1 26 154% -1.20[-1.98,-0.42]
Park et al. 2018 986 3.5 138 1187 6.17 138 9.6% -2.01[-3.19,-083] ———78 =—«—
Wang et al. 2019 10.73 508 30 107 7.51 37  20%  0.03[-3.00,3.06]
Xingmao et al. 2014 9 19 65 9.9 2 132 19.6% -0.90[-1.47,-0.33] —
YiDing et al. 2019 6.9 3 43 77 33 43 81% -0.80[-2.13,0.53] —
Zhou et al. 2019 9 2 52 94 32 52 115% -0.40[-1.43,0.63] _—
Total (95% CI) 409 516 100.0% -0.82[-1.26,-0.37] ’
Heterogeneity: Tau? = 0.18, Chi? = 14.13, df = 7 (P = 0.003); I* = 50% '2 '1 5 ; é
Test for overall effect: Z = 3.58 (P = 0.0003) NOSES LA

PucyHok 11. [IpodosxumensHocmb nocieonepayuoHHo20 Koliko-0Hs npu cpagHeHuu NOSES ¢ LA
Figure 11. Duration of a postoperative hospital stay when comparing NOSES with LA

NOSES LA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Hisada et al. 2014 1 20 4 50 2.3% 0.611[0.06, 5.77]
Hoi-Loi Ng et al. 2018 0 35 10 38 1.4% 0.04[0.00, 0.68]
Huetal. 2019 6 26 10 26 7.9% 0.4810.14,1.60] e
Liuetal. 2019 15 356 20 412 24.6% 0.86[0.43,1.71] —a—
Park et al. 2018 21 138 35 138 31.8% 0.53[0.29, 0.96] —a—
Wang et al. 2019 7 30 16 37 10.1% 0.40[0.14,1.16] R |
Xingmao et al. 2014 4 65 23 135 9.4% 0.32[0.11,0.97] -]
YiDing et al. 2019 4 43 4 43 5.4% 1.00[0.23,4.29] .
Zhou et al. 2019 4 52 8 52 7.2% 0.461[0.13,1.63] I
Total (95% Cl) 765 931 100.0% 0.54[0.39, 0.76] PS
Total events 62 130
Heterogeneity: Tau? = 0.00, Chi?=7.19, df =8 (P = 0.52); > = 0% I ) " i
Test for overall effect: Z = 3.52 (P = 0.0004) 0.002 0.1 10 500
NOSES LA

PucyHok 12. Yacmoma nocneonepayuoHHbix ocnoxHerud npu cpasHeHuu NOSES ¢ LA
Figure 12. Postoperative complications rate when comparing NOSES with LA

NOSES 1 340 — LA (Puc.9). Ucnonb3oBanucs cnepytowme
KpuTepumn Hopmanusaunu dyHkumm KKT: BO3MOXKHOCTb
NUTATLCA IHTEPANIbHO U/UNW HAYaNO0 OTXOXAEHNA CTyNa
unu razos. B rpynne NOSES oTmeyeHo BoCCTaHOBNEHME
tyHKumn XKKT B Gonee paHHue cpoku (0LL=0.5, 1N95%
0.4-0.8, p<0,00001). B uenom, cpoku e€ BoccTaHoBne-
HUS He NPEBbICUNN 4 CYTOK s 0beux rpynn.

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

3. MotpebHOCTb B [OMNOAHUTENLHOM 06€36011BaAHNK
npencrasieHa B 3 UccnepoBaHusax, BKAoYawowmx 353
nauueHta: 143 — NOSES u 210 — LA (Puc.10). B koH-
TpONbHOW rpynne oHo noTpe6osanock 12/143 (8%)
nauueHtam, a B rpynne NOSES - 60/210 (29%). Paznuuns
CTaTUCTUYECKM 3HauYnMbl (p<0,0001).

4. MNocneonepaunoHHbI KOWKO-AeHb NpefcTaBieH B 8
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NOSES LA Peto Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total  Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Hoi-Loi Ng et al. 2018 0 35 10 38 18.6% 0.11[0.03,0.42] —_—
Hu et al. 2019 0 26 1 26 2.1% 0.14[0.00, 6.82]
Liuetal. 2019 0 356 3 412 6.3% 0.15[0.02, 1.50] _
Park et al. 2018 1 138 8 138 18.6% 0.20[0.05,0.76] —_—
Wang et al. 2019 0 30 8 37 15.1% 0.13[0.03,0.58] _
Xingmao et al. 2014 1 65 17 135 30.8% 0.26 [0.09, 0.73] —a—
YiDing et al. 2019 0 43 2 43 4.2% 0.13[0.01,2.15]
Zhou et al. 2019 0 52 2 52 4.2% 0.13[0.01,2.15] —
Total (95% ClI) 745 881 100.0% 0.17[0.10, 0.31] <
Total events 2 51 I " " |
Heterogeneity: Tau> = 1.31, df =7 (P = 0.99); I = 0% 0.005 0.1 1 10 200
Test for overall effect: Z = 6.02 (P < 0.00001) NOSES LA

PucyHok 13. Yacmoma nocneonepayuorHoli paHesol uHgexyuu npu cpasHeHuu NOSES ¢ LA

Figure 13. Postoperative wound infection rate when comparing NOSES with LA

NOSES LA Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total  Events Total Weight  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Hoi-Loi Ng et al. 2018 0 35 0 38 Not estimable
Hu et al. 2019 4 26 4 26 63.6% 1.00[0.22, 4.45]
Liuetal. 2019 0 356 0 412 Not estimable
Park et al. 2018 1 138 3 138 36.4% 0.36[0.05,2.61] -
Wang et al. 2019 0 30 0 37 Not estimable
Xingmao et al. 2014 0 65 0 135 Not estimable
YiDing et al. 2019 0 43 0 43 Not estimable
Zhou et al. 2019 0 52 0 52 Not estimable
Total (95% Cl) 164 164 100.0% 0.69[0.21, 2.27]
Total events 5 7 | } T } {
0.05 0.2 1 5 20

Heterogeneity: Tau? = 0.64, df = 1 (P = 0.42); I> = 0%
Test for overall effect: Z=0.61 (P = 0.54)

NOSES LA

PucyHok 14. Yacmoma nocneonepayuoHHoli 3adepxku moyeucnyckarus npu cpasHeHuu NOSES ¢ LA
Figure 14. Postoperative urinary retention rate when comparing NOSES with LA

nccnenoBaHusx, oblLee KOMYECTBO BKITIOYEHHbIX NALM-
eHToB cocTaBuno 925: rpynna NOSES — 409, rpynna LA
— 516 (Pnc.11). MocneonepalnoHHbIA KOWKO-AeHb OKa-
3a0CcA MeHblle B rpynne C TpaHCaHaNbHbIM yAaneHuem
npenapata (OW=0.8, AW 95% 0.4-1.3, p=0,0003).

5. 06uee KONMYECTBO MOCNEONEPALMOHHBIX OCIOX-
HEeHWIA npeAcTaBNeHO B 9 ucCnepoBaHUAX, BKAOYA-
ownx 1696 nauueHToB: 765 — B rpynne NOSES wu
931 — B rpynne LA (Puc.12). laHc pa3Butus nocne-
OMepauMOHHBIX OCNOXHEHUI OKa3ancs MeHblue
B rpynne NOSES (OL=0.5, AN 95% 0.4-0.8, p=0,0004)
C YacToToit 62/765 (8%) cny4yaes, Mo CpaBHeHU C
KOHTpOAIbHON rpynnoit — 130/931 (14%).

6. Takxke HaMu ObINO OTAENbHO paccyuTaHa 4acToTa
nocneonepaumoHHoOi paHeBoi uHbekuun. B rpynne
NOSES oHa cocTaBuna 2/745 (0,3%), a B rpynne LA -
51/881 (6%). Takum 06pa3oM, WAHC pPa3BUTUA paHEBO
nHbeKumMn 6bin Bbille B KOHTPONbHOI rpynne (0LL=0.2,
N 95% 0.1-0.3, p<0,00001). laHHble NpeAcTaBiEHb B
8 nybnukauusx, BkatoYaowmx 1626 nauneHTos: 745 —
NOSES n 881 — LA (Puc.13).

7. TlocneonepaunoHHas 3afepxKa MoYencnyckaHus
OTMEeYeHa B 2 WUCCNefoBaHUAX, BKAOYawuWwmux 328

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

nauuentoB: 164 — rpynna NOSES u 164 - rpynna
LA (Puc.14). B rpynne ¢ TpaHcaHanbHbIM yhaneHnem
npenapata 4acTtoTa MOC/IeONepaLMoHHON 3afepxkKu
MmouyeucrnyckaHus coctasuna 5\164 (3%) cnydyaes u
7\164 (4%) — B KOHTpONbHOW rpynne. CraTucTnyeckn
3HAYMMOW pa3HULbl Mexay rpynnamu MoJy4yeHo He
Obino (p=0,54).

8. Mpwn cpaBHEHWUM Tpynn B 3aBUCUMOCTU OT 4aCTOThbI
HECOCTOATENbHOCTU KONIOPEKTAJIbHOTO aHACTOMO3a He
Obl0 BLIABNEHO CTAaTUCTUYECKM 3HAYMMBIX PA3ANUYUi
(p=0,97). HaHHble npeacTaBneHbl B 8 uccnefoBaHusx,
BrAtoYaowmx 1620 nauuenTtoB: 730 — rpynna NOSES
u 890 - rpynna LA (Puc.15). YacTtota HecocTosTenb-
HOCTM B rpynne C ynaneHueMm npenapara TpaHcaHanbHO
coctaBuna 29 Ha 730 (4%) cnyyas, a B KOHTPOJbHOI
rpynne - 37 Ha 890 (4%).

9. Yacrota pa3BMTUA MOC/IEONEPaLMOHHOrO napesa
KT B rpynne NOSES cocraBuna 3/658 (05%), a B
rpynne LA - 10/777 (1,3%), npu 3TOM He 6bl0 nosy-
YEHO CTAaTUCTMYECKN 3HAYUMbIX pasnuyuit. [aHHble
npeacTaBneHsl B 5 nybnaukauuax, Bkawoyvawolmx 1431
nauueHTos (654 - rpynna NOSES w 777 - rpynna LA)
(Puc.16).
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NOSES LA Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Peto, Fixed, 95% CI

Hisada et al. 2014 1 20 4 50 5.2% 0.61[0.06, 5.77]

Huetal. 2019 0 26 2 26 2.8% 0.1810.01,4.05]

Liuetal. 2019 12 356 9 412 34.3% 1.56 [0.65, 3.75] I

Park et al. 2018 9 138 1 138 31.5% 0.81[0.32,2.01] -

Wang et al. 2019 3 30 4 37 10.5% 0.9210.19, 4.45] .

Xingmao et al. 2014 2 65 6 132 9.9% 0.67[0.13, 3.40]

Yi Ding et al. 2019 1 43 0 43 2.5% 3.07[0.12,77.50]

Zhou et al. 2019 1 52 1 52 3.4% 1.00 [0.06, 16.43]

Total (95% Cl) 730 890 100.0% 0.99[0.59, 1.66] ?

Total events 29 37 I ' | " i

Heterogeneity: Tau? = 0.00, Chi? = 3.27, df = 7 (P = 0.86); I’ = 0% 0.01 0.1 1 10 100
NOSES LA

Test for overall effect: Z=0.03 (P = 0.97)

PucyHok 15. Yacmoma HecocmoamenbHocmu KoaopekmasnbHo20 aHacmomo3a npu cpasHeHuu NOSES ¢ LA
Figure 15. Colorectal anastomotic leakage rate when comparing NOSES with LA

NOSES LA Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Liuetal. 2019 1 356 1 412 19.2% 1.16[0.07, 18.58]
Park et al. 2018 1 138 5 138 31.8% 0.19[0.02, 1.68] _
Xingmao et al. 2014 0 65 2 132 15.9% 0.40[0.02,8.42] .
YiDing et al. 2019 1 43 1 43 18.8% 1.00 [0.06, 16.52]
Zhou et al. 2019 0 52 1 52 14.3% 0.33[0.01,8.21] .
Total (95% CI) 654 777 100.0% 0.45[0.13, 1.52] i
Total events 3 10 ) ) ) )
Heterogeneity: Tau? = 0.00, Chi?> = 1.40, df = 4 (P = 0.84); I = 0% '0.01 o1 1 10 100
Test for overall effect: Z=1.29 (P = 0.20) NOSES LA

PucyHok 16. Yacmoma pa3zsumus nocneonepayuoHHozo napesa KT npu cpasHeHuu NOSES c LA
Figure 16. The incidence of postoperative ileus when comparing NOSES with LA

OTOAJIEHHBIE PE3YJIBTATbI

1. B pByx uccnepoBaHusx Obina OTCAeXeHa yaoBieT-
BOPEHHOCTb KOCMETWYEeCKMMMW pe3ynbTaTaMu CnycTa 2
Mecsilia nocae onepauuu. B npepcraeneHHbIx ny6auka-
LMAX OLEHKY MPOW3BOAWNM METOAOM ONpoca No Jecs-
TMbanNbHoI WKane, rae 0 6annoB — NojHas HeyLoBneT-
BOPEHHOCTb, @ 10 6annoB - MaKkCUManbHas YAOBNETBO-
PEHHOCTb KOCMETUYEeCKUMU pe3ynbTataMu. Bcero Obino
BK/OUEHO 138 nauueHToB (Mo 69 B KaXAOW rpynne)
Npu TpaHCaHaNbHOM W3BNEYeHUU npenapara naluueHTl
OLLEHUIM KOCMeTUYEeCKMe pe3ynibTathl, B CPEAHEM, Ha 3
6anna sbiwe (AN 95% 0.1-6, p<0,04), 4eM B KOHTPONILHON
rpynne (Puc.17).

2. Npn aHanu3e OHKONOTUYECKUX pe3ysbTaToB - MATU-
NIETHAR 00Las BbXKMBAEMOCTb OTC/IEXKEHA B 2 UCCNESO-
BaHMAX, BKItoYawwWwmx 380 nauueHTos (no 190 B Kaxpoil
rpynne) (Puc.18). Cratuctuyecknm 3Haummoit pasHuupl
MeXfy ABYMs rpynnamu He 6610 nonyyeHo (p=0,74).

3. MATuneTHAs KaHuep-cneunduyeckas BbIXKMBAEMOCTb
npoc/iexeHa B 2 MCCNeA0BaHMAX, BKAYawwmx 380
nauueHtos (no 190 B kaxpoi rpynne) (Puc.19). Mpw
CPaBHEHUM TPYNN CTATUCTUYECKU 3HAYUMOW Pa3HULbI He
BbifiBNeHo (p=0,76).

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

OBCYXAOEHUE

B KOHUe npownoro cronetus OblAM 0NyGAMKOBaHSI
ycnewHble pe3ynbratbl NepBOM 1aNapoOCKOMMYECKOW
KON3KTOMUW C TpaHCaHanbHbIM yAaneHWeMm npenapara
no metopuke NOSES (Franklin M.E. et al, 1993) [8].
C atoro momeHta NOSES-onepauuu ctanu npueneka-
TENbHON anbTepHaTUBON TPAAMLMOHHLIM NanapocKo-
MUYeCKMM BMeLlaTeNbCTBaM, Tak Kak OTCYTCTBME nana-
pPOTOMHOTO pa3pe3a CBOAUT K MUHUMYMY BEpOSTHOCTb
paHeBOW MHQEKLMM, COMPOBOXKAAETCH MeHee Bblpa-
KEHHBIM MOCNE0NepaLMoHHbIM GONEBbIM CUHAPOMOM W
KOPOTKUMU cpoKamu peabunutauum [9]. B 10 e Bpems
MEeTOAMKA WMMeeT paj OrpaHuyYeHUn B BUAe pa3mepa
W NoKanusauuu onyxonu. TpaHCBarMHanbHbIA €Nocob
NO3BONIAET YCMelWHO YAANATh KpPyMHble 0nyxonu nioboii
noKanu3sauuy, YTo HarnsAHO NPOAEMOHCTPUPOBANMU B
cBoeM uccnepoBaHuu Yagci M.A. u coast. B 2017 roay,
yOannB OMyXofb CNenoi KUWKn guametpom 9,0 cm [11].
Hanpotus, npu TpaHcaHanbHOM cnocobe, Mo AaHHbLIM
NNTEpaTypbl, MaKCUManbHO-AOMYCTUMbIA pa3mep yaans-
eMoil onyxonu He npesbiwaet 6,5 cm [12]. Kpome Toro,
Npy TpaHCaHaNbHOM yAaneHun onyxofeil 060404YHOI
KUIWKM PUCK KOHBepcuit B 13,3 pa3a Bbllwe, Yyem npu
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NOSES LA

Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Huetal. 2019 88 14 26 42 11 26 49.8% 4.60[3.92,5.28] ——
YiDing et al. 2019 8 15 43 64 1.1 42 50.2% 1.60[1.04, 2.16] —-
Total (95% Cl) 69 69 100.0% 3.09[0.15,6.03] -—-.——-
Heterogeneity: Tau? = 4.40, Chi? = 44.47, df = 1 (P < 0.00001); I> = 98% } } } } }
Test for overall effect: Z = 2.06 (P = 0.04) -4 -2 0 4
NOSES LA
PucyHok 17. YoosnemsopeHHocms Kocmemuyeckumu pezynsmamamu npu cpasHeHuu NOSES ¢ LA
Figure 17. Satisfaction with cosmetic results when comparing NOSES with LA
NOSES LA Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Park et al. 2018 112 138 120 138 81.8% 1.23[0.59, 2.55]
Zhou et al. 2019 48 52 49 52 18.2% 0.73[0.16, 3.46] =
Total (95% CI) 190 190 100.0% 1.12[0.52,2.17]
Total events 171 169
Heterogeneity: Tau? = 0.00, Chi2 = 0.35, df = 1 (P = 0.56); I = 0% | | | |
Test for overall effect: Z=0.34 (P = 0.74) 0.2 0.5 1 2 5
NOSES LA
PucyHok 18. llamunemHss obuas seixusaemocms npu cpasHeruu NOSES ¢ LA
Figure 18. Five-year overall survival when comparing NOSES with LA
NOSES LA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Park et al. 2018 123 138 120 138 69.3% 1.23[0.59, 2.55] L
Zhou et al. 2019 44 52 45 52 30.7% 0.86[0.29, 2.56] o
Total (95% CI) 190 190 100.0% 1.10[0.60, 2.02]
Total events 167 165
Heterogeneity: Tau? = 0.00, Chi>=0.29, df = 1 (P = 0.59); I = 0% } } } }
Test for overall effect: Z=0.31 (P =0.76) 05 07 1 15 2
NOSES LA

PucyHok 19. [TamunemHas kaHyep-cneyuguyeckas svixusaemocms npu cpasHeHuu NOSES ¢ LA
Figure 19. Five-year cancer-specific survival when comparing NOSES with LA

VAANEeHUU ONyXonen NpPAMON KULIKK, O YEM CBUAETENb-
CTBYeT PeTpOCNeKTUBHOE WCCAefoBaHWe, BKAOYawLee
72 nauumeHTa, nposefeHHoe Karagul u coaBT. B 2015
rogy [13].

0aHaKo TexHMYecKas CNOXHOCTb BMeLATeNbCTB, BMe-
CTe C HeoOX0AMMOCTbIO WUCMOJIb30BAHMA CMELNANbHOMO
060pyaoBaHNs, 06yCNaBAIMBAOT BECbMA OrPaHUYEHHOe
KOANYEeCTBO OMyONMKOBAHHbLIX MCCNeJoBaHUI, CPaBHU-
Batowwumx pesynbtatel NOSES ¢ TpaguumoHHbIMM nana-
pPOCKOMMYECKMMU BMellaTenbcTBaMu. Takxke cnepyet
OTMETUTb, YTO UMEKOLWMECS UCCNef0BaHNA HE B NOJAHON
Mepe COOTBETCTBYIOT TpeGOBaHUAM COBPEMEHHOM A0Ka-
3aTe/ibHOW MefWUMHbI, TaK Kak 8 M3 9 uccnefoBaHuin
peTpocnekTuBHble [14-21] U TONBKO OfHO — MpoOCHek-
TUBHOE paHLOMU3MpOBaHHOE [22].

C uenblo nonyyeHns 06BHEKTUBHBLIX HEMOCPEACTBEHHbIX
M OTAANEHHBIX PE3YALTATOB 1anapoCKONUYEeCKUX pe3ek-
LUMIA C TpaHCaHaNbHbIM yaaNeHUMeM npenapata Hamu

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

OblI0 MHULMMPOBAHO NpoBefeHMe MeTaaHanusa. [ns
TOro, YTOObl UCKNOUYNTL BEPOSTHOCTb CUCTEMATUYECKUX
owmnboK 0TOOPa, pelweHo 6bi0 He BKMOYaThb B aHann3
MCCNeoBaHUA, B KOTOPbIX BbIMOJAHANOCH TpPaHCBAru-
HanbHOe yaaneHue.

BesonacHoctb — Haubonee BaKHbI UM OLEHWBAEMbIN
KpuTepuit. Yactota u CTpyKTypa nocieonepalMoHHbIX
OC/NIOXHEHUN ABNAIOTCA KPAaeyrofibHbiM KaMHeM BCex
HOBbIX METOJOB NleYeHUs, OCOBEHHO B XUPYpruu, rae
LeHa OWMBKM - XKWU3Hb W 340poBbe nauueHTa. Mpw
aHanu3ze metagaHHbix rpynna NOSES npogemoHcTpupo-
BaJa MEHbLWMI WaHC pa3BuTUa ocnoxHenuint (OLL=0.5,
[195% 0.4-0.8, p=0,0004) B CpaBHEHWUU C KOHTPOJILHOIA
rpynnoii: obuiee KonnyectBo ocnoxHeHuit B NOSES u
LA coctasnset 8% u 14%, cooTBeTCTBEHHO. JIOrMYHbIM
BbIMIAANT U TO 06CTOATENCTBO, YTO Y NALUEHTOB, KOTO-
pbIM BbINONHANACH IKCTPAKLMA OnepaLMOHHOro npena-
paTa yepes janapoTomuio, npeobnafaeT nocneonepauu-
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OHHas paHeBas MHMeKUMA 6% B OTIMYME OT Onepawuii
no TexHonornu NOSES - 0,3% (OW=0.2, 1N95% 0.1-0.3,
p<0,00001).

BaXkHO MoAYyepKHYTb, Y4TO Tpynnbl He OTAMYAAUCHL MO
4acToTe HeCOCTOATENbHOCTM aHAaCTOMO33, Tak Kak (op-
MUPOBAHWE €ro B LI€JIOM CTAaHLAPTU3UPOBAHO U HE 3aBU-
CUT OT cnocoba ynaneHWs onepaLuMoHHOro npenapara.
®aktop (hopMMPOBAHMA MPOKCUMANbHOW CTOMbI MOT
KOCBEHHO MOB/IMATb HA YACTOTY Pa3BUTUS KIMHUYECKM
3HAYMMOW HECOCTOATENbHOCTU KONOPEKTaNbHOro aHa-
cTOMO3a. B 3T0i1 cBA3M Hamu Obina NpoaHanu3upoBaHa
yactota )OPMUPOBAHUS MPEBEHTUBHON CTOMbI B Npea-
CTaBfIeHHbIX UCCNE[0BaHUAX, OHAKO He Oblo BbisB/E-
HO CTATUCTUYECKM 3HauyuMbIX paznuuuit (p=0,13). Tak B
rpynne NOSES npeBeHTuBHas ctoma cchopmupoBaHa y
13/494 (3%), a B rpynne LA -y 24/550 (4%). OgHako
noflyyeHHble pe3yibTaTel He MO3BONAIT OGBEKTUBHO
CYAMUTb O BAMAHMM 3TOr0 akTopa Ha YacToTy HecocTos-
TENIbHOCTY, TaK KaK [JaHHble NPeACTaBieHbl B OTPaHUYEH-
HOM KONWYecTBe UCCNeA0BaHMIA.

Be3zonacHocte NOSES - onepauuit nopatBepxpaercs
pe3ynbratamu nevyeHus 139 nauueHToB B NEPBOM U Hau-
6onee nonHom muposom peectpe NOSES  onepaumit
— GERMANNOTES REGISTRY (GNR). Tak GNR panoptytot
0 CpPaBHUMOW unu faxe Gonee HU3KOW CMEPTHOCTH
nocne NOSES onepauuu B cpaBHeHuu ¢ LA, 4To, B CBOIO
ouepenp, CBA3aHO ¢ 6oNee HU3KOIA YaCcTOTOI nocneone-
PaLMOHHbIX OCNOXHeHMi [23].

Hu3kaa uyactota nocneonepauuoHHbIX OCHOXHEHWI
He ABNAETCA efMHCTBeHHbIM npeumyuecteom NOSES.
[laHHble MpeAcTaBAeHHOrO MeTaaHanu3a MoKasbiBaloT,
yTo cpefHU Koitko-geHb B rpynne NOSES Takxke oka-
3anca MeHblwe, yem B rpynne LA (OW=0.8, AN 95%
0.4-1.3, p=0,0003). [laHHble NOCNEAHUX UCCNEAOBAHNMIA
LEMOHCTPUPYIOT, Y4TO MpW NanapoCKONUYECKOM AOCTY-
ne, BHyTPEHHWe OpraHbl MOryT M36exaTb KOHTaKTa C
OKpy’KatoLiei Cpefoil U He BbiTb KOHTAMUHWUPOBAHHbLIMY
VCNOBHO-NAToreHHoit cnopoii [24]. bonee Toro, NOSES
no3sonseT u3bexarb TpaBMbl nepefHelt OpIOLWHOI
CTEHKM NanapoTOMHbIM pa3pe3oM W COMPOBOXAATCA
MEHbLWMWM PUCKOM TPaBMbl COCYAOB M HepBoB [25], uTo
HenocpefACTBEHHO BIUSET Ha BbIPAXXEHHOCTb 6oneBoro
CUMHAPOMa, KOTOpbI MeHee BbipaxeH B rpynne NOSES
(p<0,00001). MocnepHuit hakTOp MOXET NOCPEACTBOM
MOBBIWEHUS TOHYCA CUMNATUYECKOWN HEPBHOW CUCTEMbI
KOCBEHHO BNUATb Ha BEPOATHOCTb Pa3BUTUA MOC/IEO-
nepauuoHHoro napesa KT [26]. B Hawem meTaaHanu-
3e UMeeTcs TEeHJEHUMS B MeHblueil 4acToTe pa3BuUTUS
napesa KT B rpynne NOSES u, xota pasnuuusa He
LOCTUrHYTbI (p=0,2), B rpynne c TpaHCaHaNbHbIM yaane-
HMEM OTMeYeHO BOCCTAHOBJ/IEHWE HOPMaNbHOMN (DYHKLMUM
KT B 6onee paHHue cpoku (OLW=0.5, 1N 95% 0.4-0.8,
p<0,00001), 4TO TaK}Ke KOCBEHHO NOATBEPXKAAET BbILBU-
HYTYIO TeOpHIo. 3TN TpU (aKTopa, BEPOATHO, 06BACHAIOT
KOpPOTKME CPOKM peabunuTalum nayueHToB nocie one-

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

pauuu. OOHafexMBalOWUM ABASETCA OTCYTCTBUE pas-
HULbl B 4acTOTe BO3HWKHOBEHUSA MOCIE0NEPaLMOHHON
3a[lePKKM MOYEUCNyCKaHus, KoTopas Mora Obl Hera-
TUBHO NMOB/IMATL HA NPOAOKUTENBHOCTL peabunuTaLmu
NaLWeHTOB, B CBA3W C PUCKOM TPaBMUPOBAHUS TAa30BbIX
HEPBHbIX CMJETEHUA NPU TPAHCAHANbHbIX MAHWUMyNs-
umsx. Mpu cpaBHenun NOSES ¢ namapockonuyeckumu
pe3eKuMAMU CTaTUCTMUYECKM 3HAYUMbBIX Pa3inyuil nony-
YeHo He Obino (p=0,54).

Mpu olLeHKe OTAANEHHbIX PE3yNbTAaTOB BaXHbIM (haKTo-
pOM sABIAETCA BEPOATHOCTb WMMMIAHTALMOHHbIX MeTa-
CTa30B MpW TpaHCaHaAbHOM W3BfleYeHUM npenapara.
N36exatb AMCCEMUHALMM OMYXONEBbIX KNETOK MOXHO
MpW UCNOb30BAHUA CMEeLMabHbIX CTEPUIIbHBIX KOHTE-
HepoB Ans u3sneyeHus [27]. Hekotopble uccneposate-
NV NPeAnoYMTaloT MUCMO/b30BaTh C 3TON LENblo paHo-
npotektopbl [28-30]. B pe3synbrate, npu cpaBHeHUM
NOSES c KOHTpOAbHOW rpynnoii MeTaaHanu3 He BbIABUA
pasnuuunii B obuen u KaHuep-cneuuduyeckoir 5-net-
Hell BbiuBaemoctn (p=0,74 n 0,76, COOTBETCTBEHHO).
Franklin M.E. n coast. B 2013 rogy npoBenn peTpocnek-
TUBHOE MCCNefoBaHMe Ha BbiGopKe M3 179 nauyueHToB
M NPOAEMOHCTPUPOBAIN AHANOTUYHbIE [AHHbIE: ABYX-
NeTHss 6e3peunanBHas BbIXKMBAEMOCTb Y MALMEHTOB
nocne NanapocKonMYyecKnx peseKumnit C TpaHCaHa bHbIM
ynaneHuem npenaparta coctaBuna 95% [31], uto He ycTy-
naet 93,4% KaHuep-cneunmdnyeckol BbIXXMBAEMOCTH
y NauueHTOB MoC/ie TPAAMULMOHHBLIX Nanapockonuye-
CKMX BMeWaTenbCTB [32]. BmecTe ¢ TeM, CTaTUCTUYECKU
3HAYMMbIMKU (haKTOpamMK, BAMAIOWMMKU HA OTHANEHHbIE
pe3ynbTaThl, ABAAIOTCA HE METOAbl U3BJEeYEeHUA onepa-
LLMOHHOTO Npenaparta, a GaKTopbl, CBA3aHHbIE Henocpen-
CTBEHHO C OMYXOJIEBbIM NPOLECCOM, — Pa3Mepbl HOBO-
00pa3oBaHUs, cTaaus 3ab0neBaHUsA, a TaKXKe KauyecTBo
yAaNeHHOro onepauyoHHOro npenapara.

BaxHo oTmeTutb o4eBupHoe npemmyuectso NOSES -
onepauuii Npu aHanu3e yLoBNETBOPEHHOCTM NALMEHTOB
KocMeTuyeckumu pesynstatamu (p<0,04).

MonyyeHHble faHHble TPe6YIOT OCTOPOXKHOI MHTepnpe-
Tauum. lpu aHanuse uccnefoBaHUN HA OJHOPOAHOCTb
6bin10 ob6HapyxeHo, yto B rpynny NOSES oco3HaHHO
0TOMPanu NaLWUeHTOB C OMYXONAMU, KOTOPble Ha 5 MM
(8N95% 0.2-0.8, p=0,0004) 6bI11 MeHbLUE, TO €CTb UMe-
nacb cucTematuyeckas owwubka ot6opa. Moatomy Ans
nonyYeHns 0OGBLEKTUBHBIX JAHHbIX HEOOXOAMMO MpoBe-
A€HWEe PaHAOMU3NPOBAHHBIX UCCIEA0BAHWIA, MO3BONAIO-
WMX HUBENUPOBATL CUCTEMATUYECKME OWINOKMN.

SAKIMKOYEHUE

lpoBefeHHbIN MeTaaHann3 faHHbIX NUTepaTypbl NoKasan,
yto ucnonb3oBaHue TexHonornin NOSES BbimnsauT nep-
CMEeKTUBHbLIM HanpaBfieHNeM B XWUPYpPruu paka npaMmoii
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KULWKM W CO3JAET Nyuline YCIOBUA LS peabuiuTauuu
nauMeHTOB BBUAY HU3KOW 4ACTOThl NOCIEONEPaLMOHHbIX
OCNOXHEHWA 33 CYeT OTCYTCTBUA PaHeBON WUHDEKLUU.
0pHaKo Hanuuue nyGNMKALMOHHBLIX CMelleHuid TpebyeT
OCTOPOXHO UHTEpPNpPETaL MM NONYYEHHBIX AAHHbIX.
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LAPAROSCOPIC RESECTIONS WITH TRANSANAL
SPECIMEN EXTRACTION IN RECTAL CANCER SURGERY

(a systematic review and meta-analysis)
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G.Rybakov

Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya sir., 2,
Moscow, 123423, Russia)

INTRODUCTION: the NOSES technique allows one to remove specimen without incisions on the anterior abdominal wall and is accompanied by
fewer complications by reducing the incidence of wound infections. The results of these surgeries on colorectal tumors are presented in a limited
number of heterogeneous studies, which necessitates obtaining objective data using meta-analysis.

AIM: to compare the immediate and long-term outcomes of two methods for surgical treatment of colorectal cancer.

MATERIALS AND METHODS: a systematic review was carried out in accordance with PRISMA practice and recommendations.

RESULTS: nine comparative studies were selected for the period from 2014 to 2019.

1,693 patients were included in the meta-analysis: in 765 (45%), the tumor specimen was removed transanally (NOSES group) and in 928 (55%)
it was removed via minilaparotomy (LA group). The tumor size in the NOSES group was 0.5 cm smaller (OR=0.5, (195% 0.2-0.8, p=0.0004) than
in the LA group. In regards to the other parameters the groups had no publication bias. The surgery duration when comparing NOSES with LA
was comparable (p =0.11). The VAS pain was on average 2 points (OR=1.8, (195% 1.2-2.4, p<0.00001) more pronounced in the LA group. The
postoperative hospital stay was less in the group with transanal specimen removal (OR=0.8, CI95% 0.4-1.3, p=0.0003). The chance of develop-
ing postoperative complications in the NOSES group was (OR=0.5, (I95% 0.4-0.8, p=0.0004) with a rate of 62/765 (8%) cases, compared with
the control group - 130/931 (14%). The chance of developing wound infection was higher in the LA group (OR=0.2, CI95% 0.1-0.3, p<0.00001).
There were no differences in the incidence of anastomotic leakage (p=0.97).

There were also no differences in the five-year overall (p=0.74) and cancer-specific survival (p=0.76).

CONCLUSION: using NOSES techniques creates better conditions for the patients’ recovery due to the low incidence of postoperative complica-
tions due to the absence of wound infection and is a safe manipulation. However, the presence of publication biases requires a careful interpre-
tation of the data obtained.
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openings without incisions on the anterior abdominal
wall [8].
The main factors hindering the widespread use of this

INTRODUCTION

The introduction of laparoscopic techniques in rectal
cancer surgery has significantly reduced the number
of postoperative complications, enhanced recovery,
and improved the cosmetic effect [1-4]. However,
the minilaparotomy required to extract the surgical
specimen is complicated by infection in 10.3-22.7% of
cases, and is the main cause of postoperative pain, as
well as the source of postoperative hernias [5-7].

In 1993, laparoscopic colon resection was proposed
using the NOSES (Natural orifice specific extraction
surgery), with the specimen removed through natural

JIAMAPOCKOIMMYECKUME PE3EKLIMM C TPAHCAHAJIbHBIM
YOAJTEHWEM TPETIAPATA B XMPYPTMHECKOM JIEHEHUU PAKA
MPSIMOM KMLLIKU (cncremarnueckmii 0630p nntepatypbl u MeTaaHanms)

technique are: the duration and complexity of surgery,
as well as the prevalence of the tumor process and the
size of the primary tumor [9].

The reproducibility of these surgeries and patient safety,
including cancer, remain the subject of discussion.

In this regard, it is interesting to analyze the world
literature to assess the effectiveness and safety of
laparoscopic resections with transanal specimen
removal using the NOSES method in the rectal
cancer surgeries, in comparison with traditional,
laparoscopically-assisted surgeries.
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Figure 1. PRISMA-article search chart

MATERIALS AND METHODS

The systematic review and meta-analysis were
performed in accordance with the recommendations of
“The preferred reporting items for systematic reviews
and meta-analyses” (PRISMA) [10].

Search for Publications

The search for original studies for analysis was
carried out in the Medline and E-library by key words:
“colorectal cancer”, “colorectal surgery”, “rectal cancer”,
“colorectal disease”, “NOTES”, “NOSES”, “natural orifice
specimen extraction”, “transanal specimen extraction”,
and “hybrid natural orifice transluminal endoscopic
surgery”.

The meta-analysis included comparative studies in

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

(n=1021) (n=6)
Publications after deleting
duplicates (n=687)
g l
£
= o
] The full text of the Publications that have Excluded p”b|'C?“°n5
8 article is missing e | Passed the screeining after screening
= - (n=628)
(n=8) (n=59)

Excluded full-text
articles (n=41)

1) Non-comparative studies
(n=12)

2) There is no comparison
with LA resection (n=5)

3) Clinical cases (n=7)

4) Reviews and non-original
articles (n=17)

5) Transvaginal specimen
removal (n=1)

Russian and English without restrictions on the date or
status of publication, in whichlaparoscopic resections
using the NOSES method (with transanal specimen
removal) were compared withlaparoscopically-assisted
resections, where the macro-specimen was removed
from the abdominal cavity by minilaparotomy.

The studies in which the tumor was removed
transvaginally were excluded from the search, since
when compared with the transanal method, this could
significantly distort the results.

Animal studies were also excluded.

In addition, aliterature search was performed on the
bibliographic data of selected studies in order to
identify unfound articles during the initial search.

Inclusion and Exclusion Criteria
The criteria for inclusion in the study were patients

KOLOPROKTOLOGIA, v. 19, no. 4, 2020



Table 1. Characteristics and quality of research

. Quality N Gender
Ne Author Year Period Count Type
Y| WP | score [Overall | NOSES | LA | NOSES | LA

prospec-
1| YiDingetal. | 2019 | January 2015 - September 2017 | China | tive ran- 9 86 43 43 25\18 | 22\21

domized
2 ”°;;L§[ NG | 2018 | September 2013 - June 2016 | China | retro 7 73 35 38 | 20\15 | 22\16
3 Huetal. 2019 June 2015 - 2018 China retro 8 52 26 26 17\9 15\11
4| Liuetal. | 2019 |January 2015 - December 2017 gﬂ;:fa retro 8 768 356 42 [192\164 | 235\177
5 Park et al. 2018 | January 2006 - November 2012 | Korea retro 8 276 138 138 32\106 | 41\97
6 | Wangetal. | 2019 | January 2011 - September 2013 | China retro 8 67 30 37 19\11 | 20\17
7 | Hisadaetal. | 2014 2011 - 2012 Japan retro 7 70 20 50 12\8 H\A
8 | Xingmao etal. | 2014 May 2012 - July 2013 China retro 8 197 65 132 32\33 | 57\75
9 | Zhouetal. | 2019 | January 2017 - January 2018 | China retro 8 104 52 52 27\25 | 27\25

with rectal adenocarcinoma T1-T3 according to RESULTS

preoperative computed tomography (CT).

The criteria for exclusion from the meta-
analysis were early cancer removed by transanal
endomicrosurgery (TEM), recurrent, locally
advanced and metastatic tumors, and transvaginal
specimen removal.

Data Acquisition

The following data was found from studies:
author, year of publication, study design,
study quality, number of patients in groups
(laparoscopic with transanal specimen removal
and laparoscopically-assisted  resections),
characteristics of groups, postoperative
complications, pain on a visual analog scale
(VAS), general and cancer-specific 5-year survival,
satisfaction with cosmetic results.

Statistical Analysis

The statistical analysis for direct comparison
of the methods was performed using the
Review Manager 5.3 software. The total value of
dichotomous data was described as the odds ratio
(OR) with a 95% coincidence interval (CI). OR was
calculated using the Peto method if one of the
values of the two-field table was 0. The continuous
data was described using a non-standardized
weighted average with a 95% CI. The statistical
heterogeneity among the studies was assessed
using the y? test. Significant heterogeneity was
considered at p<0.1 and I?>50%.

Research Quality

The quality of the included studies was evaluated
according to the Newcastle-Ottawa Score (NOS).
With a level of 7 out of 9 stars, the study was
considered high-quality (Table 1).
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After compiling the query, 1,016 articles were found in
the PubMed database and 5 articles in the E-library.
Additionally, 6 articles were identified from the
bibliographiclists of the found articles.

At the next stage of the search, duplicates and articles
that do not fit the research objectives were excluded.
Further, a critical analysis of the found sources was
carried out, as a result of which 9 full-text studies that
fit the meta-analysis objectives were selected (Fig.1).
Eight studies were retrospective by design and one
was prospective randomized, published between 2014
and 2019.

A total of 1,693 patients were included in the meta -
analysis, of whom 765 (45.0%) had the specimen with
the tumor removed transanally (NOSES group) and 928
(55.0%) - via minilaparotomy (LA group).

The results were analyzed in the following order: the
study of publications for the presence of heterogeneity
in groups by preoperative indicators, the analysis
of intraoperative indicators, immediate and long-term
results (Fig.2).

PREOPERATIVE INDICATORS

Studies on gender, age, body mass index, neoadjuvant
treatment, cavitary surgery history, tumor site and
distance of the tumor from the anal edge, and stage T
did not have publication shifts.

The only significant factor (p=0.0004) when comparing
NOSES and LA was the tumor size (Table 2).

The data on the tumor size is presented in 7 publications,
including 893 patients, of whom NOSES - 383, LA - 490
(Fig.3). The average tumor size in the NOSES group was
0.5 cm smaller (CI 95% 0.2-0.8, p=0.0004) than in the
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the anal edge -Colorectal anastomotic leakage

-Tumor size

rate
-Postoperative ileus rate

Figure 2. Block diagram description of the results

LA group. The existing heterogeneity demonstrates
the fact that when using the approach with transanal
specimen removal, patients with small tumors were
selected.

INTRAOPERATIVE INDICATORS

1. The operation time in minutes when comparing
NOSES with LA was comparable (p=0.11).

The data is presented in 8 studies involving 925
patients: 409 — NOSES and 516 - LA (Fig.4).

2. The data on the volume of intraoperative blood loss
is available in 8 publications, including 925 patients:

409 - NOSES group and 516 - LA group (Fig. 5).

The intraoperative blood loss was 18 mlless (CI 95%
10-27, p<0.0001) in the NOSES group.

Despite the existing heterogeneity, the difference
in the volume of blood loss is negligible and has no
clinical significance.

3. The data on the conversion rate is presented in 2
studies involving 1,044 patients, of whom 494 were
in the NOSES group and 550 were in the LA group
(Fig.6). In the NOSES group the conversion was taken
as a conversion to both open surgery andlaparoscopic
surgery with minilaparotomy. When comparing NOSES
with LA group there were no differences in its rate
(p=0.93).

Ta6nuua 2. CpasHerue 2pynn Ha 00HOPOOHOCMb NO NpedonepayuoHHsIM Napamempam
Table 2. Comparison of groups for homogeneity by preoperative parameters

Parameter NOSES vs LA

Age 0R=0.27, CI 95%1-1.6, p=0.69
Gender OR=1.04, CI 95%0.8-1.3, p=0.69
BMI 0R=0.03, CI 95% 0.3 -0.4, p=0.88
Neoadjuvant CRT 0R=1.30, CI 95% 0.7-2.2, p=0.36
History of surgeries 0R=1.35, CI 95% 0.7-2.5, p=0.34
Tumor site 0R=0.83, CI 95% 0.5-1.2, p=0.34
Tumor height from the anal edge 0R=0.09, CI 95% 0.3-0.4, p=0.63
Tumor size 0R=0.54, CI 95% 0.2-0.8, p=0.0004
cT3 O0R=1.35, CI 95% 0.8-2.1, p=0.21
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NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%, CI 1V, Random, 95% CI
Hisada et al. 2014 2.7 09 20 3.85 1 50 155% -1.15[-1.63,-0.67] —
Wang et al. 2019 341 14 30 424 195 37 9.0% -0.83[-1.63,-0.03]
Xingmao et al. 2014 29 15 65 37 1.7 132 159% -0.80[-1.27,-0.33] e —
YiDing et al. 2019 3.1 17 43 36 19 43 9.6% -0.50[-1.26,0.26] - 1
Zhou et al. 2019 34 13 52 3.7 1 52 164% -0.30[-0.75,0.15] —
Hoi-LoiNgetal.2018  3.05 092 35 325 099 38 16.7% -0.20[-0.64,0.24] R
Park et al. 2018 336 1.73 138 354 19 138 169% -0.18[-0.61,0.25] e
Total (95% Cl) 383 490 100.0% -0.54[-0.84,-0.24] 2o
Heterogeneity: Tau? = 0.09, Chi? = 13.92, df = 6 (P = 0.03); 12 = 57% 11 0’5 5 ols 1I
Test for overall effect: Z = 3.56 (P = 0.0004) l\’lOSES LA !

Figure 3. Comparison of groups for homogeneity in tumor size

NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Hisada et al. 2014 278 39 20 240 77 50 5.9% 38.00[10.66, 65.34]
Hoi-Loi Ng etal. 2018 170.37 3291 35161.82 81 38 14.6% 8.55[-2.65,19.75] T
Hu et al. 2019 182.1 229 26 1854 266 26 12.9% -3.30[-16.79,10.19] —_—
Park et al. 2018 171,86 57.36 138 149.8146.76 138 13.7% 22.05[9.70, 34.40] —_—
Wang et al. 2019 188.27 70.89 30196.4380.86 37 3.8% -8.16[-44.52,28.20]
Xingmaoetal.2014 1116 254 65 1153 23 132 17.6% -3.70[-22.02,3.62] —
YiDing et al. 2019 13159 2643 43123282387 43 15.1% 8.31[-2.33,18.95] T
Zhou et al. 2019 1112 235 52 1109 236 52 163%  0.30[-8.75,9.35] ——
Total (95% CI) 409 516 100.0% 6.44[-1.41,14.29] 1‘
Heterogeneity: Tau? = 76.98, Chi? = 21.86, df = 7 (P = 0.003); I = 68% 550 255 o 255 550
Test for overall effect: Z=1.61 (P=0.11) NOSES LA
Figure 4. Surgery duration when comparing NOSES with LA
NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Hisada et al. 2014 114 72 20 120 56 20 4.8% -6.00[-41.17,29.17]
Hoi-Loi Ng etal. 2018  49.89 14.63 35 69.29 13.54 38 21.2% -20.00[-26.48,13.52] ——
Hu et al. 2019 608 50 26 662 484 26 7.2% -540[-32.15,21.35] _t
Park et al. 2018 31.37 27.21 138 4967 619 138 17.0% -18.30[-29.58,-7.02] —_—
Wang et al. 2019 88 50.61 30 81.76 7097 37 64% 6.24[-22.93,3541] _—
Xingmao et al. 2014 702 66.1 65 1263 586 132 11.1% -56.10[-75.02,-37.18] ————
YiDing et al. 2019 59.31 1464 43 75411816 43 20.8% -16.10[-23.07,-9.13] ——
Zhou et al. 2019 498 481 52 625 471 52 11.5% -12.70([-31.00, 5.60] _—
Total (95% CI) 409 516 100.0%-18.67 [-27.25,-10.10] <o
Heterogeneity: Tau? = 79.22, Chi? = 20.37, df = 7 (P = 0.005); I> = 66% } } } }
Test for overall effect: Z = 4.27 (P < 0.0001) S0 0 % >0
NOSES LA

Figure 5. Intraoperative blood loss when comparing NOSES with LA

4. The preventive stoma rate is presented in 2 studies
involving 1,044 patients, of whom 494 — NOSES, 550 -
LA (Fig.7). In the NOSES group a diversion stoma was
formed in 13 patients out of 494 (3.0%), and in the LA
group - in 24 out of 550 (4.0%); the differences were
not significant (p=0.13).
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IMMEDIATE RESULTS

1. The data on postoperative pain is available in 4
studies involving 453 patients: 186 - NOSES and 253 -
LA (Fig.8). The pain intensity was assessed on the 1st
day after surgery by VAS (where 0 points — no pain, and
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NOSES LA 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Liuetal. 2019 1 356 2 412 50.2% 0.581[0.05, 6.40] L
Park et al. 2018 2 138 1 138 49.8% 2.01[0.18,22.48] i
Total (95% Cl) 494 550 100.0% 1.08 [0.20, 5.91]
Total events 3 3
Heterogeneity: Tau? = 0.00, Chi? = 0.52, df =1 (P = 0.47); I = 0% } } }
Test for overall effect: Z = 0.08 (P = 0.93) 0.05 0.2 1 5 20
NOSES LA
Figure 6. Conversion rate when comparing NOSES with LA
NOSES LA 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Liuetal. 2019 9 356 18 412 71.5% 0.57[0.35,1.28] |
Park et al. 2018 4 138 6 138 28.5% 2.66[0.18,2.38] =
Total (95% Cl) 494 550 100.0% 0.59[0.30, 1.18] ’,
Total events 13 24
Heterogeneity: Tau? = 0.00, Chi? = 0.04, df =1 (P = 0.85); I = 0% } } }
Test for overall effect: Z=1.50 (P =0.13) 0.2 05 1 2 5
NOSES LA

Figure 7. Preventive stoma rate when comparing NOSES with LA

NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI M-H, Random, 95% CI
Hu et al. 2019 27 18 26 46 19 26 168% -190[-291,-089] ——=—
Xingmao et al. 2014 38 12 65 6.1 1.2 132 322% -230[-2.66,-1.94] —=—
YiDing et al. 2019 42 16 43 59 14 43 250% -1.70[-2.34,-1.06] —_—
Zhou et al. 2019 42 14 52 54 17 52 26.0% -1.20[-1.80,-0.60] —
Total (95% Cl) 186 253 100.0% -1.80[-2.36,-1.24] ’
Heterogeneity: Tau? = 0.22, Chi* = 10.34, df =3 (P =0.02); ’=71% } } } }
Test for overall effect: Z=6.30 (P < 0.00001) -2 -1 0 1 2
NOSES LA
Figure 8. Pain intensity when comparing NOSES with LA
NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI M-H, Random, 95% CI
Hisada et al. 2014 4 14 20 43 09 50 73% -0.30[-0.96,0.36]
Hu et al. 2019 2.6 1 26 34 09 26 11.5% -0.80[-1.32,-0.28]
Wang et al. 2019 317 19 30 313 123 37 53% 0.04[-0.75,0.83]
Xingmao et al. 2014 27 08 65 34 09 132 372% -0.70[-0.95,-0.45] — -
YiDing et al. 2019 2.1 1 43 26 12 43 138% -0.50[-0.97,-0.03] -
Zhou et al. 2019 28 08 52 32 09 52 249% -0.40[-0.73,-0.07] . m
Total (95% Cl) 236 340 100.0% -0.54[-0.73,-0.36] ‘
Heterogeneity: Tau? = 0.01, Chi> = 5.86, df =5 (P = 0.32); > = 15% } } } }
Test for overall effect: Z=5.71 (P < 0.00001) -1 -0,5 0 0,5 1
NOSES LA

Figure 9. Recovery of bowel function when comparing NOSES with LA
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NOSES LA Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Huetal. 2019 3 26 16 26 22.1% 0.08[0.02,034] ——ma——

Xingmao et al. 2014 5 65 31 132 46.0% 0.27[0.18, 2.38] —a—

Zhou et al. 2019 4 52 13 52 31.9% 0.25[0.08, 0.83] — =
Total (95% Cl) 143 210 100.0% 0.20[0.10, 0.40] ‘

Total events 12 60

Heterogeneity: Tau? = 0.00, Chi? = 1.99, df =2 (P = 0.37); ? = 0% } } } }
Test for overall effect: Z = 4.562 (P < 0.00001) 0.02 0,1 1 10 50

NOSES LA
Figure 10. Need for additional pain relief when comparing NOSES with LA
NOSES LA Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95%, Cl

Hisada et al. 2014 1.8 16 20 11 32 50 101%  0.80[-0.33,1.93] —

Hoi-Loi Ng et al. 2018 577 094 35 6.76 0.75 38 23.7% -0.99[-1.38,-0.60] ——

Huetal. 2019 7.1 1.7 26 83 1.1 26 154% -1.20[-1.98,-0.42] _—

Park et al. 2018 986 3.5 138 1187 6.17 138 9.6% -2.01[-3.19,-083] ——48 =—+—

Wang et al. 2019 1073 508 30 107 751 37 20%  0.03[-3.00,3.06]

Xingmao et al. 2014 9 19 65 9.9 2 132 19.6% -0.90[-1.47,-0.33] —s

YiDing et al. 2019 6.9 3 43 77 33 43 81% -0.80[-2.13,0.53] —_—T

Zhou et al. 2019 9 2 52 94 32 52 115% -040[-1.43,0.63] _—

Total (95% Cl) 409 516 100.0% -0.82[-1.26,-0.37] ’

Heterogeneity: Tau? = 0.18, Chi> = 14.13, df = 7 (P = 0.003); I> = 50% 12 % ] 1I é
Test for overall effect: Z = 3.58 (P = 0.0003) NOSES LA

Figure 11. Duration of a postoperative hospital stay when comparing NOSES with LA
NOSES LA 0Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hisada et al. 2014 1 20 4 50 2.3% 0.61[0.06, 5.77]

Hoi-Loi Ng et al. 2018 0 35 10 38 1.4% 0.04[0.00, 0.68]

Hu et al. 2019 6 26 10 26 7.9% 0.480.14, 1.60] —_—

Liuetal. 2019 15 356 20 412 24.6% 0.86[0.43,1.71] ——

Park et al. 2018 21 138 35 138 31.8% 0.53[0.29,0.96] ——

Wang et al. 2019 7 30 16 37 10.1% 0.401[0.14,1.16] JR—

Xingmao et al. 2014 4 65 23 135 9.4% 0.32[0.11,0.97] [

YiDing et al. 2019 4 43 4 43 5.4% 1.00[0.23,4.29] [ S

Zhou et al. 2019 4 52 8 52 7.2% 0.46[0.13,1.63] |

Total (95% Cl) 765 931 100.0% 0.54[0.39, 0.76] ®

Total events 62 130

Heterogeneity: Tau? = 0.00, Chi? = 7.19, df =8 (P = 0.52); I = 0% I " " |
Test for overall effect: Z = 3.52 (P = 0.0004) 0.002 0.1 10 500

NOSES LA

Figure 12. Postoperative complications rate when comparing NOSES with LA

10 points - maximum pain). The VAS pain was 2 points
higher (CI 95% 1.2 -2.4, p<0.00001) in the control
group.

2. The timing of restoration of bowel function is
presented in 6 studies involving 576 patients: 236-
NOSES and 340 - LA (Fig.9). The following criteria
were used to normalize bowel function: the ability
to eat enterally and/or the beginning of stool or
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gas discharge. In the NOSES group GI function was
restored at an earlier time (OR=0.5, CI 95% 0.4-0.8,
p<0.00001). In general, the recovery period did not
exceed 4 days for the both groups.

3. The need for additional pain relief is presented
in 3 studies involving 353 patients: 143 - NOSES
and 210 - LA (Fig.10). In the control group it was
required by 12/143 (8%) patients, and in the NOSES
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NOSES LA Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Hoi-Loi Ng et al. 2018 0 35 10 38 18.6% 0.11[0.03,0.42] —_—
Hu et al. 2019 0 26 1 26 2.1% 0.14[0.00, 6.82]
Liuetal. 2019 0 356 3 412 6.3% 0.15[0.02, 1.50] -
Park et al. 2018 1 138 8 138 18.6% 0.20[0.05,0.76] —
Wang et al. 2019 0 30 8 37 15.1% 0.13[0.03,0.58]
Xingmao et al. 2014 1 65 17 135 30.8% 0.26 [0.09, 0.73] —a—
YiDing et al. 2019 0 43 2 43 4.2% 0.13[0.01,2.15]
Zhou et al. 2019 0 52 2 52 4.2% 0.13[0.01,2.15] —
Total (95% Cl) 745 881 100.0% 0.17[0.10, 0.31] <@
Total events 2 51 I ' " i
Heterogeneity: Tau? = 1.31, df =7 (P = 0.99); = 0% 0.005 0.1 1 10 200
Test for overall effect: Z = 6.02 (P < 0.00001) NOSES LA
Figure 13. Postoperative wound infection rate when comparing NOSES with LA
NOSES LA Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Hoi-Loi Ng et al. 2018 0 35 0 38 Not estimable
Hu et al. 2019 4 26 4 26 63.6% 1.00[0.22, 4.45]
Liuetal. 2019 0 356 0 412 Not estimable
Park et al. 2018 1 138 3 138 36.4% 0.36[0.05,2.61] -
Wang et al. 2019 0 30 0 37 Not estimable
Xingmao et al. 2014 0 65 0 135 Not estimable
YiDing et al. 2019 0 43 0 43 Not estimable
Zhou et al. 2019 0 52 0 52 Not estimable
Total (95% CI) 164 164 100.0% 0.69[0.21, 2.27]
Total events 5 7 } } } } ]
Heterogeneity: Tau? = 0.64, df = 1 (P = 0.42); I> = 0% 0.05 0.2 1 5 20
NOSES LA

Test for overall effect: Z=0.61 (P = 0.54)

Figure 14. Postoperative urinary retention rate when comparing NOSES with LA

group - 60/210 (29%). The differences are significant
(p<0.0001).

4. The postoperative hospital stay was presented in
8 studies, the total number of the patients included
was 925: NOSES group - 409, LA group - 516 (Fig.11).
The postoperative hospital stay wasless in the group
with the transanal specimen removal (OR=0.8, (I
95% 0.4-1.3, p=0.0003).

5. The total number of postoperative complications
is presented in 9 studies involving 1,696 patients:
765 in the NOSES group and 931 in the LA group
(Figure 12).

The chance of developing postoperative
complications was lower in the NOSES group
(OR=0.5, CI 95% 0.4-0.8, p=0.0004) with the rate of
62/765 (8%) cases, compared to the control group
- 130/931 (14%).

6. The postoperative wound infection rate was
separately calculated: in the NOSES group it was
2/745 (0.3%), in the LA group — 51/881 (6%). Thus,
the chance of developing wound infection was
higher in the control group (OR=0.2, CI 95% 0.1-0.3,
p<0.00001). The data is presented in 8 publications,
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including 1,626 patients: 745 — NOSES and 881 - LA
(Fig. 13).

7. Postoperative urinary retention was observed in
2 studies involving 328 patients: 164 - NOSES group
and 164 - LA group (Fig.14). In the group with
transanal removal of the specimen the postoperative
urinary retention rate was 5/164 (3%) cases and
7/164 (4%) in the control group. There was no
significant difference between the groups (p=0.54).
8. When comparing the groups depending on the
incidence of colorectal anastomotic leakage, no
significant differences were found (p = 0.97). Data is
presented in 8 studies, including 1,620 patients: 730
in the NOSES group and 890 in the LA group (Fig.15).
The incidence of failure in the group with transanal
specimen removal was 29 per 730 (4%) cases, and in
the control group - 37 per 890 (4%).

9. The incidence of postoperative ileus in the
NOSES group was 3/658 (0.5%), and in the LA group
- 10/777 (1.3%), with no significant differences
obtained. The data is presented in 5 publications,
including 1,431 patients (654 - NOSES group and 777
- LA group) (Fig.16).
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NOSES LA Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Peto, Fixed, 95% CI
Hisada et al. 2014 1 20 4 50 5.2% 0.61[0.06, 5.77]
Huetal. 2019 0 26 2 26 2.8% 0.18[0.01,4.05]
Liu etal. 2019 12 356 9 412 34.3% 1.56 [0.65, 3.75] —a—
Park et al. 2018 9 138 1 138 31.5% 0.81[0.32,2.01] ml
Wang et al. 2019 3 30 4 37 10.5% 0.92[0.19,4.45] .
Xingmao et al. 2014 2 65 6 132 9.9% 0.67[0.13, 3.40]
YiDing et al. 2019 1 43 0 43 2.5% 3.07[0.12,77.50]
Zhou et al. 2019 1 52 1 52 3.4% 1.00[0.06, 16.43]
Total (95% CI) 730 890  100.0% 0.99[0.59, 1.66] ?
Total events 29 37 I ' ! " i
Heterogeneity: Tau? = 0.00, Chi? = 3.27, df = 7 (P = 0.86); I’ = 0% 0.01 0.1 1 10 100
Test for overall effect: Z=0.03 (P = 0.97) NOSES LA
Figure 15. Colorectal anastomotic leakage rate when comparing NOSES with LA
NOSES LA 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Liuetal. 2019 1 356 1 412 19.2% 1.16[0.07, 18.58]
Park et al. 2018 1 138 5 138 31.8% 0.19[0.02, 1.68] —_—
Xingmao et al. 2014 0 65 2 132 15.9% 0.40[0.02,8.42] n
YiDing et al. 2019 1 43 1 43 18.8% 1.00[0.06, 16.52]
Zhou et al. 2019 0 52 1 52 14.3% 0.33[0.01,8.21] .
Total (95% Cl) 654 777 100.0% 0.45[0.13,1.52] -
Total events 3 10 ) ) ) )
Heterogeneity: Tau? = 0.00, Chi? = 1.40, df =4 (P = 0.84); > = 0% '0.01 0!1 1 1'0 1 OOI
Test for overall effect: Z=1.29 (P = 0.20) NOSES LA
Figure 16. The incidence of postoperative ileus when comparing NOSES with LA

1. Two studies tracked satisfaction with cosmetic
results 2 months after surgery.

In the presented articles, the assessment was
made by a survey method on a ten-point scale,
where 0 points - complete dissatisfaction, and
10 points - maximum satisfaction with cosmetic
results.

A total of 138 patients were included (69 in each
group), and with transanal specimen removal, the
patients rated the cosmetic results on average 3
points higher (CI 95% 0.1-6, p <0.04) than in the
control group (Fig.17).

2. When analyzing oncological results, five-year
overallsurvival was analyzedin 2 studies, including
380 patients (190 in each group) (Fig.18). There
was no significant difference between the two
groups (p = 0.74).

3. Five-year cancer-specific survival was followed
in 2 studies including 380 patients (190 in each
group) (Fig.19).

When comparing the groups, no significant
difference was found (p=0.76).
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At the end of the last century, the successful results
of the first laparoscopic colectomy with transanal
specimen removal using the NOSES technique were
published (Franklin M.E. et al, 1993) [8]. Since then,
NOSES surgeries have become an attractive alternative
to traditional laparoscopic procedures, since the
absence of a laparotomic incision minimizes the
likelihood of wound infection, is accompanied by less
pronounced postoperative pain and short recovery [9]. At
the same time, the technique has a number oflimitations
in the form of tumor size andlocation. The transvaginal
method can successfully remove large tumors of any
site, which was clearly demonstrated in their study by
Yagci M.A. et al. in 2017 removing a 9.0 cm diameter
caecum tumor [11]. On the contrary, with the transanal
technique, according to the literature, the maximum
permissible size of the removed tumor does not exceed
6.5 cm [12]. In addition, with transanal resection of
colon tumors, the risk of conversions is 13.3 times higher
than with resection of rectal tumors, as evidenced by
a retrospective study of 72 patients by Karagul et al. in
2015 [13].
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NOSES LA Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95%, CI
Huetal. 2019 88 14 26 42 11 26 49.8% 4.60[3.92,5.28] ——
YiDing et al. 2019 8 15 43 64 1.1 42 50.2% 1.60[1.04, 2.16] —-
Total (95% Cl) 69 69 100.0% 3.09[0.15,6.03] ——-.——-
Heterogeneity: Tau? = 4.40, Chi’> = 44.47, df = 1 (P < 0.00001); I*> = 98% | } } } }
Test for overall effect: Z = 2.06 (P = 0.04) -4 -2 0 4

NOSES LA
Figure 17. Satisfaction with cosmetic results when comparing NOSES with LA

NOSES LA 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Park et al. 2018 112 138 120 138 81.8% 1.23[0.59, 2.55]
Zhou et al. 2019 48 52 49 52 18.2% 0.73[0.16, 3.46] =
Total (95% CI) 190 190 100.0% 1.12[0.52, 2.17]
Total events 171 169
Heterogeneity: Tau? = 0.00, Chi2 = 0.35, df = 1 (P = 0.56); I = 0% | | | |
Test for overall effect: Z=0.34 (P =0.74) 0.2 0.5 1 2 5

NOSES LA
Figure 18. Five-year overall survival when comparing NOSES with LA

NOSES LA Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Park et al. 2018 123 138 120 138 69.3% 1.23[0.59, 2.55] L
Zhou et al. 2019 44 52 45 52 30.7% 0.86[0.29, 2.56] -
Total (95% CI) 190 190 100.0% 1.10[0.60, 2.02]
Total events 167 165
Heterogeneity: Tau? = 0.00, Chi2 = 0.29, df = 1 (P = 0.59); I> = 0% } } } }
Test for overall effect: Z=0.31 (P =0.76) 05 07 1 15 2

NOSES LA

Figure 19. Five-year cancer-specific survival when comparing NOSES with LA

However, the technical complexity of surgeries, together
with the need to use special equipment, determine the
very limited number of published studies comparing
the results of NOSES with traditional laparoscopic
surgeries. It should also be noted that the available
studies do not fully meet the requirements of modern
evidence-based medicine, since 8 out of 9 studies are
retrospective [14-21], and only one is prospective
randomized [22].

In order to obtain objective immediate and long-term
results of laparoscopic resections with transanal
specimen removal, we initiated a meta-analysis. In
order to exclude the likelihood of systematic selection
errors, it was decided not to include the studies in which
transvaginal removal was performed in the analysis.
Safety is the most important and assessed criterion. The
incidence and structure of postoperative complications
are the cornerstone of all new treatment approaches,
especially in surgery, where the cost of an error is the
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life and health of the patient When analyzing the
metadata, the NOSES group showed alower chance of
complications (OR = 0.5, CI 95% 0.4-0.8, p = 0.0004)
compared to the control group: the total number
of complications in NOSES and LA is 8% and 14%,
respectively.

It is also logical that in patients who underwent
removal of the surgical specimen through laparotomy,
postoperative wound infection prevails 6%, in contrast
to surgeries using the NOSES technique - 0.3% (OR =
0.2, CI 95% 0.1-0.3, p < 0.00001).

It is important to emphasize that the groups did
not differ in the anastomotic leakage rate, since its
formationis generally standardized and does not depend
on the method of removing the surgical specimen.
The factor of proximal stoma could indirectly affect
the incidence of clinically significant anastomotic
leakage. In this regard the preventive stoma rate was
analyzed in the presented studies, but no significant
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differences were found (p = 0.13). Thus, in the NOSES
group the preventive stoma was donein 13/494 (3%),
and in the LA group - in 24/550 (4%). However, the
results obtained do not allow one to objectively judge
the influence of this factor on the incidence of failure,
since the data is presented in the limited number of
studies.

The safety of NOSES surgeries is confirmed by the
results in 139 patients in the first and most complete
world registry of NOSES surgeries - GERMANNOTES
REGISTRY (GNR). Thus, according to GNR, the mortality
is comparable or even lower after NOSES surgery
compared to LA, which, in turn, is associated with a
lower incidence of postoperative complications [23].
The low incidence of postoperative complications is not
the only advantage of NOSES. The data of the presented
meta-analysis shows that the average hospital stay in
the NOSES group was also less than in the LA group
(OR = 0.8, CI 95% 0.4-1.3, p = 0.0003). The recent
research data demonstrates that with a laparoscopic
approach, internal organs can avoid contact with the
environment and not be contaminated with conditional
pathogenic flora [24]. Moreover, NOSES avoids injury to
the anterior abdominal wall by alaparotomic incision
and is accompanied by a lower risk of vascular and
nerve injury [25], which directly affects the severity
of pain, which is less intensive in the NOSES group
(p<0.00001).

The latter factor can, by increasing the tone of the
sympathetic nervous system, indirectly affect the
likelihood of developing postoperative ileus [26]. In
our meta-analysis, there is a trend for alower incidence
of postoperative ileus in the NOSES group and although
differences were not achieved (p=0.2), in the group
with transanal excision, the restoration of normal
restored bowel function was noted earlier (OR=0.5,
CI 95% 0.4 0.8, p <0.00001), which also indirectly
confirms the proposed theory.

These three factors probably explain the short recovery
in patients after surgery. It is encouraging that there
is no difference in the incidence of postoperative
urinary retention, which could adversely affect the
duration of recovery, due to the risk of injury to the
pelvic nerve plexuses during transanal manipulations.
When comparing NOSES with laparoscopic resections,
significant differences were not obtained (p=0.54).
When assessing the long-term results, an important
factor is the likelihood of implantation metastases
during transanal specimen removal. Dissemination
of tumor cells can be avoided by using special sterile
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extraction containers [27].

Some researchers prefer to use wound protectors for
this purpose [28-30]. As a result, when comparing
NOSES with the control group the meta-analysis
found no difference in overall and cancer-specific
5-year survival (p = 0.74 and 0.76, respectively).
Franklin,M.E. etal.in 2013 conducted aretrospective
study on a sample of 179 patients and demonstrated
similar data: the two-year disease-free survival
rate in patients afterlaparoscopic resections with
transanal specimen removal was 95% [31], which is
not inferior to 93.4% of cancer-specific survival in
patients after traditional laparoscopic procedures
[32].

However, significant factors affecting long-term
results are not the methods of extracting the surgical
specimen, but factors directly related to the tumor
process — the size of the neoplasm, the stage of the
disease, as well as the quality of the removed surgical
specimen.

Itis important to note the obvious advantage of NOSES
surgeries when analyzing patient satisfaction with
cosmetic results (p<0.04).

The data obtained requires careful interpretation. When
analyzing the studies for homogeneity, it was found
that the NOSES group consciously selected patients
with tumors that were 5 mm smaller (CI95% 0.2-0.8,
p=0.0004), i.e. there was a systematic selection bias.
Therefore, in order to obtain objective data, it is
necessary to conduct randomized studies that allow
leveling systematic errors.

CONCLUSION

The meta-analysis of the literature data showed that
the use of NOSES techniques looks like a promising
approach in rectal cancer surgery, and creates better
conditions for the patient recovery due to the low
postoperative morbidity rate due to the absence of
wound infection. However, the presence of publication
biases requires careful interpretation of the data
obtained.
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30M U Memacmazamu paka moacmoll KUWKU 8 NeyeHs.

MATEPUAJIbI M METO/bI: npu nodzomoske 0630pa npoaHanu3uposaHsi CmamsU, UMeroujuecs 8 UHPOPMAayUOHHbIX 6a3ax 6uomeduyuHcKol aume-
pamyps! PUHL, Google Scoolar, PubMed, Web of Science. llo meme uccnedosarus 6b110 npoaranuzupogaHo 6onee 200 UCMOYHUKOB UMepamypbl,
u3 Komopebix 67 6blu BK/OYEHbI 8 OAHHbIG 0630p.

PE3YJIbTAThI: 8 0630pe numepamyps! paccMompetsl OGHHbIE O MOJEKYNSPHO-2eHeMUYecKUX U3MeHeHUsX, NPouCXo0fWux npu peanuzayuu
nepumoHeanbHO20 KAPYUHOMAMO3a U Memacmasos 8 neyeHs y 60/bHbIX PAKOM MoACMol KUWKU. BsideneHs! Kloyessle MOMEHMbI, Ha KOmMopble
Heobxo0umMo 06pamums BHUMAHUE NPU HA3HAYEHUU SiedeHus 60IbHbIM MemacmamuyecKum KoJ0peKmanbHsIM Pakom.

3AKJIIOYEHNE: npedcmasnerHbie daHHble 0600Waom MoMeKyIspHO-2eHemuyecKue uccae00BaHUs, NO3B0JA0WUE KIUHUYECKUM OHKOJI02aM,
XUpypeam u xumuomepanesmam 8bI6pams cmpamezuio eqeHus.
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MOLECULAR-GENETIC FEATURES OF COLORECTAL
TUMORS IN PERITONEAL CARCINOMATOSIS AND LIVER
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AIM: to analyze the literature on the molecular genetic characteristics in patients with peritoneal carcinomatosis and liver metastases of
colorectal cancer.

PATIENTS AND METHODS: RSCI, Google Scoolar, PubMed, Web of Science databases were used for review. Over 200 literature sources on the given
subject were analyzed, of which 67 were included in this review.

RESULTS: in the review, the data on molecular genetic changes occurring during peritoneal carcinomatosis and liver metastases in patients with
colorectal cancer were presented. The key points for treatment patients with metastatic colorectal cancer were identified.

CONCLUSION: the presented data summarizes molecular genetic studies, which in turn enable clinical oncologists, surgeons and chemotherapists
to determine treatment modality.
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BBE,D,EHV]E UMMNAHTaLUK;
®  peakuus OPIOWMHBI HA WMMIAHTALMIO OMYXOEeBOiA
OCHOBHOWM NpUYMHOIA, NPUBOLALLEN K BBICOKON CMEPTHO- KNEeTKU.

CTU Npu KonopektanbHoM pake (KPP), agnstoTcs meTacTa-
3bl B OTAANEHHbIE OpraHbl. Yalle Bcero oHM 06pasyloTcs
B NeYeHu, NErKMUX 1 Ha NApUETaNbHON MU BUCLEPANIbHOW
OptownHe [1]. MeTacTasbl Ha GpioLIMHE TaKKe Ha3biBatOT
nepuToHeanbHbIi kKapuuHomaros (MK) [2,3].

Eweé B 1931 rogy Camncox [.A. nokasan, 4To umnnaH-
TauuoHHb MK BO3HWMKAeT B pe3ynbrate BOCCTaHOBE-
HUS MOBPEXAEHW OpIOWNHBI, BbI3BAHHbLIX PAKOBbIMYU
KNeTKaMu, KOTOpble MPOHUKAM B OPIOLWHYI MNONOCTb W
VKPENWANUCH HAa MOBEPXHOCTU CEPO3HOI MemMOpaHsbl [4].
C3MNCOH BbIAENU TPU OCHOBHbIX 3Tana, HEOOXOAMMBbIX
NS yCNewWwHoN peanu3auunm NepuUTOHEaNbHOro Kaplu-
HOMaTo3a:

®  BbIXO[ PAaKOBbIX KNETOK B GPIOLWHYIO MONOCTb;

®  TPAHCMOPTMPOBKA 3TUX KIETOK K MeCTy WX

B Tpetbem 3Tane 6bi10 BbieNEHO TPU CTAAUM:

e (buKcaums paKoBbIX KNeTOK hUOPUHOM;

e opraHusaums hbubpuHa;

®  Dpa3BUTME OMYXONEBbIX KIETOK.

B Toxe Bpems, BbIAENAN MMNIAHTALUMOHHbIA NyTb KaK
0CHOBHoI1, CamncoH He wuckntoyan, yto MK npu onpe-
AENEHHbIX 06CTOATENbCTBAX MOXET (OPMUPOBATHLCS
NMM@OreHHbIM MW reMaToreHHbIM nyTém. GakTom, cBu-
AETeNbCTBYIOWMM B MONb3Yy TAKOro CyXaeHus, 6biio
o6HapyxeHue y 60NbHbIX C NepUTOHea bHbIM KapLuHO-
MaTo30M OMyXoNeBbIX KNETOK B NMMdoy3nax. OaHako B
HacTosillee BpeMs WMMEIOTCS [aHHble, MOKasbiBalolue,
yTo MertacTasbl, 06pa30BaHHbIE WMMAAHTALMOHHBIM W
rEMaTOreHHbIM MYTEM, UMEIOT Psf MONEKYNSPHO-TEHETU-
yeckux otanumii [5].

CroxacTWueckas
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PucyHok 1. Modenu kaHuyepozeHesa coznacHo Antoniou A. u coasm. ¢ dopabomkamu [15]
Figure 1. Models of carcinogenesis according to Antoniou A. et al. with modifications [15]
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Tabnuua 1. Mapképsl pakosbix cMBOI0BbLIX KIemoK moacmol KULWKU
Table 1. Markers of colon cancer stem cells

Mapkép CuUrHanbHbI NyTb BbiCOKasA 3Kkcnpeccus MapKkepos Ccbinka
Peructpupyetcs B 406POKaYeCTBEHHbIX aA€HOMAX,
Lgr5 Wnt/B-catenin JI0Kan130BaHa Ha rpaHuLie pasgena onyxonb-X03sauH [16,17]
1 B COPMMPOBABLUIMXCA OMYXONAX
EpCAM Wnt/@-catenin CBupeTenbCTBYET O NEpefaye CUTHaNoB, MUrpaLuy, [18]
nponudepaunmn u aucddepeHLMpoBKe KNETOK
D24 Notch CBn3aHa c aktusauueit Notch 1 B oTBeT Ha uHrMGuposatue TGF-B [19]
B KYJIbType KIeToK
AccounnpoBaHa ¢ paHHUM COBbITUEM B NpeBpaLleHnm
(D44 (MDU3) Wnt/B-catenin afileHOMbl B KapLUHOMY; UCMOJb3YeTCs B KaYecTBe Mapképa [20]
He3penoi fuddepeHLMpoBKY
PROM1 (CD133) Ras-Raf-MEK-ERK CBsA3aHa C NONOXKMTENLHOM KoppenAumel OTAANEHHbIX [21.22]
MeTacTas3os, TMM(aTUYeCKON U COCYRUCTON UHBA3UK
Wnt/B-catenin AccounnpoBaHa ¢ paHHUM COObITUEM NpeBpaLyeHUs aeHOMbI
ALCAM (CD166) Notch B KapLMHOMY; UCMOJIb3yeTCs TaKKe B KauecTBe MapKkepa [23,24]
KNeTOYHOI aaresnm
Wnt/B-catenin
(CBA3aHa € BHICOKMM MeTacTaTMyecKUM NoTeHLManom u
BMI1 Hedgehog ; [25]
Notch CBUAETENLCTBYET 06 aKTUBALMW OAHOTO U3 CUTHANbHBIX NyTel
Nanog Wnt YKa3blBaeT Ha MyNbTUNOTEHTHOCTb OMYXO0EBbIX KNETOK [26]

BO3HMKHOBEHME OMYXOM
TOJICTOM KMLLUKM

CornacHo o6ulenNpUHATON TEOPUW KaHUeporeHesa, pak
BO3HMKAET B Pe3yNbTaTe MYTALMOHHbIX WU3MEHeHWil B
KneTKke-npepwectseHHuue [6]. Mpu 3ToM ans Hacnep-
CTBEHHbIX hOPM pakKa AOCTAaTOYHO OJHO COMATUYECKOM
MyTalUMK, TaK Kak BTOpas yxe 6bi1a yHacflegoBaHa oOT
pOAuTenei UAM BO3HMKNA Ha 3Tane ambpuoreHesa. B
c/lyyae Cnopafuyeckux Omnyxonei AOMKHbI peann3o-
BaTbCsA [Be cOMaTtuyeckue myTaumu [6]. Mpu Konopek-
TaJIbHOM paKe OMyxoJib BO3HWKAET B KJETKax CAU3UCTON
060/104KM TONCTON KULWKHK, Cpeau KOTOPbIX pasiuyaioT
4 Tuna: BcacbiBalowue, OOKanoBUAHbIE (MYKOLUTBI),
3HAOKPUHHble U HepuddepeHLMpoBaHHbie (CTBONOBLIE)
knetkm [7]. TakxkKe, y OCHOBAHWS KpWUNT BCTpeyaloT-
ca eauMHuYHble Knetku [laHeTa, 4ale obHapyxuBae-
Mble B MPOKCUMANbHbIX OTHENax TONCTOW Kuwku [8].
Heo6x0f1MMO OTMETUTb, YTO HA MPOTSIKEHWUM BCEIA KULIKM
COOTHOLLEHME 3TUX KNeTOK pasHoe. TaK, COfepxaHue
GOKaNOBUAHbIX MU IHAOKPUHHbBIX KNETOK YBENUYMBAET-
Cs Mo HanpaefeHuto K npsamoi kuwke [7]. Moatomy,
COMMACHO «CTOXACTUYECKOM» MOAENM KaHUeporeHesa,
KoTopasi npefnonaraerT, 4To No6as KneTka npu aencTemm
OHKOTeHa MOXXET nepepacTyt B pPaKOBYIO, B ANCTasbHO
4acTu TONCTOM KUWKM OOMKHbBI Yale 0O6HaApYKUBATLCS
MYLIMHO3HbIE OMyX0NK C GONbLWMUM COAEPKAHUEM Kene-
3UCTOrO0 KOMMOHEHTA MyLMHa, Bblgensemoro 6oKano-
BuLHbIMK kneTkamm [9]. OgHako, no Mopdonornyeckunm
OaHHbIM, 4aCTOTa MYLUMHO3HbIX OMyX0Jieii B MNpaBbIX
oTaenax 06004HON KMUWKK Bbille, YeM B nesbix [10,11].
BeposTHO, 3TO CBA3aHO C TEM, YTO OMYXO/JM HAYMHAIOT

MOJIEKYIIPHO-TEHETMHECKUE OCOBEHHOCTH OnyXOJEMN
TOJICTOM KMLLKM MPU MEPUTOHEAJTTIbBHOM KAPUMHOMATO3E
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pa3BMBaTbCA M3 KAaKOW-TO MepBOHA4YanbHOW KIeTku c
nocneayoLmM CLLEHapMeM KaHLeporeHesa, 3aBUCALLNUM
0T pAga (akTopoB, B TOM YuC/ie UHAUBUAYAbHbIX OCO-
OeHHOCTel nayuneHTa.

HaunHasa c 2012 ropa, nocne nosiBNEHUsA [OKa3aTeNbCTB
0 CylecTBOBaHMW pakoBbix cTBONOBLIX Knetok (PCK),
B [aHHOM CJy4ae, TONCTON KWWKKM, 06pasyiolnxca oT
CTBOJIOBbIX KJIETOK TONICTOM KUWKM [12], «cToXacTuye-
CKyl0» MofeNb KaHLeporeHesa BbITECHAET «Wepapxu-
YecKas», COrMacHO KOTOPOW OMyXO/ib MOXET Pa3BUTLCA
Tonbko ot PCK [13,14] (Puc.1).

bnaropaps CcOBpeMeHHbIM MeTOAaM WCClefoBaHUM,
TaKMM KaK NpoOTOYHas LMTOMeTpus, untdposas Kanesb-
Has nonaumepasHo-uenHas peakuus (MUP), MUP B
peanbHOM BpEMeHH, a TakXKe 0OHapYKeHUI0 MoNeKynsp-
Ho-reHeTUyeckux mapkepos (Tabn.l), nosBnsercs Bce
Oonblue yoeanTENbHbBIX JaHHBIX B N0JIb3Y 3TOI TEOPUU.

Tak, B 3kcnepumente 0'Brien C.A. Ha MbllWwax, KOTOPbIM
OblIM TPAHCNIAHTUPOBAHBI KNETKW paKa TONCTON KULWKK
YesoBeKa, NMOKa3aHo, YTO Yy HUX POCAU ONYXONU, OT/Iu-
yatowmecs BbICOKOI 3kcnpeccuen (D133(PROM1) [27].
B uccneposanun Zhou Y. 3ameyeHo, 4TO pais pa3BuTUSA
MeTacTa3oB WM peuuanMBa [OCTaTOMHO OTAENeHUs OT
onyxonun aaxe He6onbworo yucna PCK [28]. Dallas N.A.
0OHapyXu, 4To OMyXONEBbIE KNETKY, HE OTBETUBLLME Ha
AeNCTBME XMMUOTEpPanuUU, AEMOHCTPUPOBANU BbICOKYIO
IKCNPeccurd MapKepoB, CBOWCTBEHHbIX ANA PaKOBbIX
CTBOMIOBbIX KNeToK [29]. [puunMHON, M3-3a KOTOPOI
paKoBble CTBOJIOBble KNETKM HEe NOAAAIOTCA AENCTBUIO
XUMUOTEPANUU, MOXKET ObiTb CXOXKECTb UX CO CBOU-
MU pofoHayanbHUKaMM — CTBOMOBLIMW KneTkamu [12].
[pyrumu cnosamu, TpyaHo nogobpatb aHTU-PCK Tepa-
nuio, TaK Kak oHa GyaeT feiicTBOBaTh He TobKO Ha PCK,
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HO ¥ Ha HOPMAJibHble CTBOJIOBbIE KIETKU CTEHKM TOJICTON
KUWKK. Takum 06pa3om, LaHHble UCCNef0BaHUs NOKa3bl-
BalOT, Hackobko 3HaumMmsl PCK pns onyxonu.

Ecnn Hanuume paKoOBBIX CTBOMOBBIX KNETOK B OMyXOJM
ABNSeTCA He6NaronpuUATHbLIM haKTOPOM, TO MOXHO Npea-
MOJIOXKUTb, YTO NPU NEepUTOHeabHOM KapuMHOMATO3e UX
4nUCNo BOMKHO ObITh BbicOKMM. OnHako Neumann J., u3y-
yas akcnpeccuio mapkepa PCK Lgr5, nokasan, 4to B ony-
xonsax 60NbHbIX KoNopekTanbHbIM pakom ¢ MK, 6e3 oTaa-
NEHHBIX METACTa30B APYrUX JIOKANM3aALMIA, OTCYTCTBYIOT
KNeTKu, aKcnpeccupyowme 310T mapkép [30]. A npw
MeTacTasax B MeYeHW cuUTyauus obpaTHas: B OMyXosu
0GHapyeHbl KNETKU C BbICOKMM YPOBHEM 3KCMpPeccuu
Lgr5 [30,31]. 3T1 paHHble He UCKIOYAIOT NPUYACTHOCTD
PaKOBLIX CTBOMOBbIX KJETOK K 06pa3oBaHWio neputo-
HeanbHOro KapuMHOMaTo3a, a /llb YKa3blBAlT Ha To,
yto MK MoxeT peanus3oBbiBaThbCca U 6e3 UX y4acTus.
TakxKe MOXHO MpefnofioXuUTb, YTO Hauxygwas gopma
3aboneBaHNUs CBA3aHa C NPOABAEHUSAMU OfHOBPEMEHHO
MK 1 meTacta3oB B NeYeHu, YTO MOXKET BbiTb CBA3AHO C
KNEeTOYHOII reTeporeHHOCTbI0 NePBUYHON OMYyXOJU.
WNccnepoBaHna MeTacTaTMyeckoro noTeHlmana 3nokaye-
CTBEHHbIX HOBOOOPa30BaHMI TONCTON KUWKW MOKa3bl-
BAlOT, YUTO HApPsAAY C PaKOBbIMU CTBOJIOBbIMU KIETKAMM
OTAENATbCA OT OMYXOAW MOTYT W 3MUTENUANbHbIE Ony-
xonesble knetkun. OAHaKo, ANA 3TOrO 3NUTENUaANbHasA
KneTka AOMKHA NpeoOpa3oBaThCs B Me3eHXUMabHYIO.
Mpouecc TpaHcdopMaLMM HENOABUKHOW 3NUTENNANb-
HOW KNeTKM B TMOJBMMKHYI Me3eHXMMasbHYI0 Ha3bl-
BAeTCS 3NWUTENNANbHO-ME3EHXUMaNbHbIM NEPEXOOM
(3MN) [32]. B npouecce IMN B anutennancHon Knet-
Ke OnyxoNu 3anycKaeTcs MeXaHW3M aKTMBALMK TeHOB
MeseHxumanbHoro derotuna (VIMENTIN, TWIST, ZEBI,
ZEB2, SNAIL1, SNAIL2) n vHaKTUBALMK TeHOB, OTBEYa-
towumx 3a anutennanbHblit deHotun (COH1, CDH2) [33].
InuTennanbHble KNETKM C U3MEHEHHBIM Me3eHXMUMaslb-
HbIM (DEHOTUMOM TEpPSIOT CBOWCTBA afre3uu, NAOTHblE
KOHTAKTbl [pyr C APYroM W y)Ke B U3MEHEHHOM COCTOS-
HUM CNOCOGHbI K MUrpaunu [34].

B naHHOM KOHTEKCTE HEBO3MOXHO OCTaBUTb 6e3 BHMU-
MaHUA ATPOTEHHbI haKTop, HanpuMep, TPAaBMaTU3aLUI0
NEPBUYHOI OMYX0/IM BO BPEMSA ONEPALLUM KaK MEXaHU3M
eé guccemuHaumu [35].

MWTPALINA KJTETOK OMYXOJIN

N3BecTHbI fBa MyTU MUTPALUM ONYXONEBLIX KIETOK Npu
pasBUTUM METacTa3oB B MEYEHU W NepuUTOHeanbHoro
KapuuHoMaTo3a: reMaToreHHbl 11 MepuToHeanbHbIN
[5].

FemaToreHHbI# NyTb NOfpa3yMeBaeT BbIXO[ OMYX0NEBbIX
KNeTok B KpoBsHOe pycno. Mpu 3TOM KNeTKW, KoTopble
OTAENUIUCH OT ONYXOAW U MOManu B KPOBOTOK, Ha3blBa-
l0TCA LupKynupytowumu onyxonesbimu knetkamu (LLOK)

KOJIOMPOKTOJOINA, tom 19, N2 4, 2020

[36]. W3BecTHO, YTo nonafaHue B KPOBb KAaKMX-NUGO
areHTOB, B TOM YMCJIE U OMYXO/IEBbIX KNETOK, aKTUBUPYET
3aWNUTHBIA MeXaHW3M, HaMpaBiEHHbI Ha UX yCTpaHe-
Hue. Tak, u3 kpoeu LLOK moryT GbiTb 3N1MMUHUPOBAHbI C
MOMOLLbIO ECTECTBEHHBIX KNeToK-kunnepos [37]. YTobs
usbexarb anumuHuposaHus, kK LLOK npucoeguHsiotcs
HeliTpodunbl, TpoMGOLUTEI U Makpodaru, obpasyiouiue
3aWmnTHLIA cnoit [37]. B npucytctBUM HeliTpodunos
M MakpotaroB LWUPKYIUPYIOWME OMyXONeBble KIETKM
Ha CBOEW MOBEPXHOCTW MOBLIWAIT IKCMPECCHI0 FEHOB
TNAaBHOTO KOMMEKCa MMCTOCOBMECTUMOTH, aKTUBUPYIOT
€ro, YTO NPEnATCTBYeT 0OHAPYKEHUIO UX ECTECTBEHHbI-
MK KneTkamu-kunnepamu [37]. Kpome Toro, y Tpombo-
uutoB Bbigensercs TGF-B n TpombouutapHbit dakTop
pocta (PDGF), KoTopble Take UHIMOUPYIOT aKTUBHOCTb
eCTeCTBEHHbIX KneTok-kunnepoB [38]. MMo3tomy npwu
reMaToreHHbIX MeTacTasax 4acto HabniofaloTcs BblCO-
KWe NoKasaTenu ypoBHs TPOMOOLMTOB B Kposu [39].
NHTepecHble HabntogeHus Gbinn caenadbl McDonald B.
B MCCnefioBaHUM (DAKTOPOB aAre3un LUpKYIUPYIOLWUX
onyxonesbix knetok [40]. Tak, ans Toro utoGbl LOK
MOIMIM CBA3aTbCA C renaTouuTamMu NeyeHu, OHW aKTU-
BUpYIOT peuenTop aaresun CD44. 31a akTMBauma npo-
UCXOAWUT B KPOBW Gnarofaps TakMM 3eMeHTaM Kak:
rManypoHaH, OCTEONOHTUH, KOIIareH U MeTanionpoTen-
Ha3a [40,41]. YpoBeHb AaHHbIX 3NEMEHTOB MOXET ObiTh
HanpsMylo CBSi3aH C MEeTACTaTUYECKUM MNOTEHLMANIOM
LIOK. Kpome Toro, Nicolazzo C. 6bi10 nokasaHo, 4To
LOK u3 onyxonei guctanbHbIX OTAENOB TONCTOM KULWKK,
MO CpPaBHEHUID C OMYXONSAMU MPOKCUMANbHbLIX OTAENOB,
AEMOHCTPUPYIOT NpeobnafaHue KIeToK C Me3eHXMMab-
HbiM (eHoTUnom [42]. Mpu 3TOM y GONbHBLIX C ONYX0-
NSIMWU U3 NpaBbIX OTAENOB 0600YHONM KUWKN B KPOBM
oOHapyXeHO AoMuHMpOBaHMWe anonTtoTudeckux LOK,
OT/IMYAIOWMXCSH HU3KOW METAcTaTUYeCKOW aKTUBHOCTbIO
[42,43].

MepuToHeanbHbIN NyTh MeTacTa3WpoBaHUs, B OTIUYUE
OT remMaToreHHoro, He Nofpa3yMeBaeT BbIXOAA OMyXO-
JIeBbIX KIETOK B KPOBOTOK Ha 3Tane OTAENeHUs UX oT
onyxonu. Ecnn B nonoctb 6piloWMHLI Nonanu eauHuy-
Hble KJIETKM, TO Y HUX C BbICOKON [0Ael BepOATHOCTU
BKJIOYMTCA NPOLECC aHoMKMca. AHOMKWUC — 3TO npo-
Lecc CamMoNMKBUAALMM, OTPAXAILWMNI anonToOTUYECKYIO
rMéenb KNeTku BCAeACTBUE MOTEPU MEXKKIETOYHOro
B3auMoaencTeus [44]. YToGbl n3bexarb 3anycka aHou-
Knca, onyxonesble KNeTKM 06pa3yioT N0THbIE KOHTAKTSI
Mexay Co60M 3a CYET aKTMBALMM KONNATEHOB, UHTErpU-
HOB MAU KaarepuHoB [45]. BaxHas ponb KagrepuHoB
B 3TOM npolecce Oblna fOKasaHa B UCCIefOBaHUAX
Bergin E. n Orford K., rge npogemoHcTpupoBaHo,
yto 6GnokuposaHue E-kagrepuHa NpUBOAWT K aHo-
ukucy [46], B TO BpeMs Kak yBenMYEHWe 3Kcnpec-
CUN [-KaTeHWHA, HUCXOJAWEro perynsatopa nepepa-
un curHanoB E-kaprepuHa, Bbi3bIBaeT YCTOMYMBOCTb
K aHOMKUCY B 3NuUTennanbHbix knetkax [47]. Mocne
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npeofosieHnsa BCex I'IpeI'IFITCTBVIVI onyxoneBble Knet-
KW HAYMHAIOT CBA3bIBATbCA C KJIETKAMU 6p}OLUVIHbI n
MMNNAHTUPOBATLCA.

SKCTPABA3ALINA N SKCPOJTIMALMNA
OTMYXOIJIEBbBIX KJTETOK

®opMupoBaHMe MeTacTa3oB ABNAETCA [OCTaTOYHO
CNIOXHbIM npoleccoM. Tem He MeHee, 6GbIO BbIAENEHO
HECKONbKO KIIOYEBbIX MOMEHTOB, OT/IMYAIOWMX rema-
TOreHHOe W WMNNAHTALWOHHOE MeTacTa3mpoBaHue
(Puc.2).

Mpouecchkl 3KCTpaBasalLWu NpU remaToreHHOM W 3KC-
donvaumMn Npu MMNNAHTaLMOHHOM MeTacTa3upoBaHWUK
CBA3aHbl, NPEXAEe BCEro, C HUWAMK, K KOTOPbIM JOCTaB-
nsTCA Knetku. Kak yxe Obi10 NpofeMOHCTPUPOBAHO,
NpWU remMaToreHHOM MeTacTa3WpOBaHMW BAXHYID POSib
BbinonHsAeT peuentop CD44, KOTOPLIA B npoLecce TpaHc-
NOPTUPOBKM NO KPOBEHOCHBIM COCYAAM CBA3bIBAETCA
C TManypoHaHOM, OCTEOMOHTMHOMOM, KOMIAareHoM Wau
MeTanonpoTenHasoin. PopmmupoBaHue 3TOro Komnnek-
Ca HeoOXOAMMO AN CBA3bIBAHUA B MEYEHU C CUHYCO-
WAHbIMK 3HAoTenuouutamm [40]. Mocne cBs3biBaHMA
ONyXO0JeBbIX KNETOK C KNeTKaMu MNevyeHu BKIIYaeTcs
NpoLecc, B X0A4e KOTOPOro ONyxoneBble KNeTKW TepaioT
CBOM Me3eHXMMaJibHble U NPUOBPETAIOT INUTENUANbHbIE
cBOWCTBa. ITOT Npouecc 06paTHON NepecTPoiiKu Hasbi-
BAeTCA Me3eHXMMaNbHO-3NUTeNNANbHbIM NEPEXOSOM

OHYXOI'IEBHE KNETKW CBA3AHHBIE

OI'IYDIOJ'IEBBIE KNeTKH CBA3aHHbIE
€ TpoMBoLUTaMK

lemaToreHHbIi W

nyTb o E ; h‘ :E ) :
=,
0
Onyxonb TOACTON KKl _» Q
‘,. " . i BnoknpoBka cBAzbIBaHMA
& KneTox
S

Onyxonesble KNETKA-._

=
)

MmMnnaHTaUuWoHHbIN -
nyTb

CrAIMBAHME KNETOK

[48]. B xope Me3eHXUMaNbHO-3MUTENUANIBHOMO NEPEXO-
[la MHAaKTUBUPYIOTCA TeHbl Me3eHXUMaNbHOTO eHoTuna
(VIM, TWIST, ZEB1, ZEB2, SNAIL1, SNAIL2) n akTuBMpy-
l0TCA TeHbl 3nuTennansHoro terotuna (CDH1, CDH2)
[34,48]. NMocne nonHoi TpaHchopMauuyM OnyxosneBble
KNeTKM MOTyT HAxXOAWUTbCA B COCTOSIHUM MOKOS WU
nepeiitn B a3y akTuBHoro pocta. Takeda A. nokasan,
4To (HhOpPMMpOBaHWE METacTa30B 3aBUCUT OT CKOPOCTM
aHTMOreHe3a, To eCTb OT CKOPOCTH 06pa3oBaHMA KpoBe-
HOCHbIX cocynoB [49]. CocyancTtas ceTb BO BTOPUYHOM
oyare HeobxoauMa Aas TPAHCMOPTUPOBKM MUTATENbHbIX
BellecTB. BaxHyl0 ponb B aHrMoreHese BbIMOJHSAET
takTop pocta aHpoTenua cocypos (VEGF), umerowni,
Kak MuHumym, 5 nsodopm: VEGF121, VEGF-145, VEGF-165,
VEGF-189 n VEGF206 [49,50]. AkTuBaLusA 060 13 3TUX
130hOpPM MOXKET NPUBECTU K OBICTPOMY POCTY W, cnefo-
BaTe/IbHO, MI0OXOMY MPOrHo3y [49].

Mpouecc 3kchonuauum npu MMNAAHTALMOHHOM MeTa-
CTa3MpOBaHWM TECHO CBA3aH C (UKCaLWeil OnyxoneBbix
knetok ¢ubpuHom B OptowHoi nonoctu. Mcnonbays
COBpEMEHHblE MeToAbl UMCCNefOBaHUA, Takue Kak
MMMYHOTUCTOXMMUYECKMA aHanu3 (UTX), anekTpoHHas
MWUKPOCKOMUS, BbICOKOCKOPOCTHAas MUKPOKMHeMaTorpa-
¢usa, Shahid S. nopgTBEpawun, 4YTO KapUMHOMATO3Hble
y3/bl Pa3BMBAIOTCA Ha OpilolWMHe M3-3a 0Opa3oBaHUs
Ha Hell hubpuHa [51]. Takxke B 3KcnepumeHTe in vitro
UM BbINO YCTAaHOBIEHO, YTO OMYXONEBble KNETKM, Kyslb-
TUBUPYEMblE C OPIOWHON XKUAKOCTbIO, MEHAIOT CBOIO
KoHdopMaLuio 1 npuobpeTaloT Me3eHXUMasbHble CBOW-
CTBa, KOTOPbIE MPOSBAAIOTCA U3MEHEHUEM 3KCMPECccum

HMH]‘IaHYaI.I,IUl ONyxXonesbix KNeToKk
¢ TpoMBoLMTaMK
¥ rManypoHaHoM

AHOMKMC

WmMnnaHTauma onyxonesbix KNeToK

PucyHOK 2. (xema npoyeccos ecemMamoeceHH020 U umniaHmayuoHHo2o memacma3uposaHus

Figure 2. Hematogenous and implantation metastasis

MOJIEKYIIPHO-TEHETMHECKUE OCOBEHHOCTH OnyXOJEMN
TOJICTOM KMLLKM MPU MEPUTOHEAJTTIbBHOM KAPUMHOMATO3E
M METACTA3AX PAKA B MEYEHMU (0630p nuteparypsi)
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SLUG, VIMENTIN, N-CAGHERIN, TWIST u FIBRONECTIN,
B OT/IMYUU OT OMYXOJIEBbIX KNETOK, KyNbTUBUPYEMbIX 6e3
OptowHoit xuakoctu (p=0,001) [51]. Bugumo, me3eHxu-
MafibHas TpaHChOpMauus OMyXoNeBblX KNETOK Npouc-
XOAMT 13-3a GnaronpusTHOI MUKpocpenbl B GplolwmnHe
[51]. LaHHblit haKT MOXKET yKa3biBaTb Ha TO, YTO Mpo-
LEeCcC 3MUTeNMUaNbHO-ME3eHXMMANbHOTO nepexofa npu
KapuuHomaTo3e OploWMHBI peann3yeTcs He Npu oTae-
JIEHUM OMNYXOJIEBbIX KNETOK OT MEPBMUYHOTO 0yara, XoTs
3TOT0 HEeNb3s UCKMI0YaTh, @ HEMOCPeACTBEHHO B bpioLl-
HOI NONOCTH.

MOJEKYNAPHbIE USMEHEHNA
NP1 METACTATMHECKOM

KOJIOPEKTAJTbHOM PAKE

Ha paHHbIN MOMEHT MOIEKYNAPHO-reHeTUYecKne ncecne-
LOBaHMA OMOMApKEpOB ABAAIOTCA HEOTbEMJIEMOI
YacTbl0 NpPU Ha3Ha4YeHWUM MPOTUBOOMYXONEBON Tepanuu
6O0/IbHbIM KOJIOPEKTA/IbHbIM PaKOM.

Mymayuu zeros cemeticmsa RAS

MyTauuoHHblil cTatyc reHoB cemeiictBa RAS (KRAS,
NRAS) cnyuT MapKEépoMm LenecoobpasHOCT HasHave-
HUs aHTU-EGFR npenapatoB 60/bHEIM KOJOPEKTaNbHbIM
pakoM. YactoTta coMaTtuMyecKux MyTauuil 3TUX TFeHOB
y OO/bHbIX KONOPEKTaNbHbIM PAaKOM C MeTacTasamu B
neyeHu cocTaBnseT 45% [52], a y nayueHToB ¢ nepuTo-
HeaNbHbIM KapuMHOMaTo30M — 55% [53].

Mymauyuu 8 2ene BRAF

MyTauuu B reHe BRAF y 60/bHbIX C MeTacTa3aMu B neye-
HU o6HapyxuBatoTcA peako. CornacHo faHHbIM MeTa-
aHanu3a, nposepéHHoro Pikoulis E., yactota myTaumii
3TOro reHa coctaenset 2-9% [54]. Camas yactas myTa-
uma — V60OE. Pexe BCTpeyaloTCcs eANHUYHbIE MyTALUN B
599, 594 1 596 KopgoHax. Ecnu gns V600OE KnuHuyeckas
3HaYMMOCTb LOKA3aHa, TO AN myTtaumin B 599, 594 n 596
KOAOHax, 13-3a UX pefKON BCTpeYaeMoCTH, UccnefoBa-
HUS He NPOBOAMAUCH [54].

YacToTa myTalmii reHa BRAFy 60M1bHbIX KONOPEKTaNbHbIM
pakoMm C nepuToHeanbHbIM KapLMHOMATO30M COCTaBNsAeT
15-30% [53,55]. Mpu 3tom Schirripa M. B 10% cny4yaes
o6Hapyxwuna mytauum B 601 u 597 kogoHax, B 90% cny-
yaes B 600 KofoOHe ¥ HW B OJHOM ciiyyae — B 594 un 596
KofoHax [55].

Cmamyc mukpocamennumuoti HecmabunsHocmu (MSI
cmamyc)

MukpocatennutHas HectabunsHoctb (MSI) npu IV
CTaZMM KONOPEKTANbHOTO paKa BCTPEYaEeTCA pepnko.
Fujiyoshi K., uccneays 401 6onbHoro c IV ctagueit kono-
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pekTanbHoro paka, o6Hapyxun MSI cratyc B 15(3,7%)
cnyyasnx [56]. U3 atux 15 naymeHToB y 9 Gbin BbISBAEH
nepuTOHeanbHbIN KapuuMHOMaTo3, a y 4 — meTacTasbl B
neyeHsb.

Yupkynupyoujue onyxonessie JHK

0fHUM U3 NepCneKTUBHBIX CNOCOBOB perucTpauum ony-
XONEBbIX KNETOK B KPOBMW SBNAETCA MOJEKYNAPHO-reHe-
TUYeCKOoe MccnefoBaHne LUpKynupyloLei onyxoneson
OHK (uo[lHK), Hanuume KOTOpOI MOXET yKa3blBaTb Ha
nosiBJieHMe METacTa3oB B neyeHu [57,58].

WNcenepoBats uo[JHK cTano BO3MOXHO CpaBHUTENbHO
HepaBHO. bypHOMy pa3BWTMIO [AaHHOrO HanpaBneHus
€noco6CTBOBANO NOSBAEHNE HOBBIX METOAUYECKUX NOA-
XOfI0B U BbICOKOUYYBCTBUTENbHbIX NPUGOPOB, C MOMO-
Wwbto KoTOpbIX cTanu Bbigenatb JHK n3 nnasmel kposw
u eé peructpuposatb. B nccnegosanuax Bidard F.-C.
u Wy6un B.M. [59,60] 6b10 NOKasaHo, YTO Hanuuyue
myTaumm B reHe KRAS unu NRAS B onyxonn y 60/bHbIX
C KONOpeKTanbHbIM PaKOM C MeTacTa3aMu B MNeyeHu
Koppenupyet ¢ Hanuunem Mmytauum B UO[HK. Takxe
Bidard F.-C. 3ameTwn, yTo nocne yganeHus Onyxonu
TONCTON KWUIWKKM npucytcTBue octatoyHon uoJHK B
KPOBM GONbHLIX KOPPENMPYET C HU3KOW OOLLEN BbIXKM-
BaemocTbto [59]. Osumi H., uccnenys 60nbHbIX C MeTa-
CTaTUYEeCKUM KONOPEKTaNbHbIM PaKOM, MONYYMBLINX
XUMUOTEPANWIO, BbIABUN Y 87% GONbHBIX COMATUYeCKHe
mytauum B LoAHK [61]. Hardingham J.E. pokasan, uto
o6HapyxeHue uo[JHK B KpoBH, KOHUEHTpPaLUsA KOTOPOIii
CYILECTBEHHO CHUXAeTCsA Nnocie XUpYpruyeckoro yaane-
HUA ONYXONW U METAcTa30B, MOXET CBUAETENbCTBOBATH O
Bo3Bpare 6onesHu [62].

AHanus 3kcnpeccuu 2eHos

Pernctpaumsa u3MeHeHUs YPOBHSA 3KCMpPECCUM TEeHOB
no3BONAET BbIABAATL TaKMe MPOLECCH, KaK 3nuTenu-
aNnbHO-ME3eHXUMaNbHbI W Me3eHXWMaNbHO-3MUTEeNN-
anbHbIN nepexofbl. [0 M3MEHeHWI0 3KCNpeccun reHoB
Sadanandam A. BblenMn HECKONbKO MOATUMNOB OMyXO-
NeW, XapaKTepu3yILWMUXCA IKCNpeccuen onpepenéHHbix
reHoB [63]. «CtBOnoBonopfoGHsbIiy (stem-like) nog-
TWN OTNMYAeTCA BbICOKUM YPOBHEM 3KCMPEecCcUM reHa
SFRP2. Onyxonu C TakMM MOATMNOM pa3BMBAKOTCA U3
CTBOJIOBbIX PaKOBbIX KNETOK U MMEIOT MNOXON NPOrHo3.
BocnanutensbHbiit (inflammatory) noptun xapaktepu-
3yeTcA BbICOKMM YpOBHEM 3Kcnpeccuu reHa RARRES.
TpaH3uT-ycunusatowmit  (transit-amplifying) nogtun
BK/IOYaeT B cebs ewg 2 rpynnbl: LETyKCcUMab-pesu-
CTEHTHBII U LLeTYKCUMab-uyBCTBUTENbHbINA. LleTykcumab-
PE3UCTEHTHbIA MMEeT MNOXOW, a LEeTyKCUMMab-4yBCTBU-
TeNbHbIA - XOPOLWWA NPOrHO3 B OTHOLIEHWUMU BbIXWBae-
MocTu. Buiomapkepamu TpaH3UT-ycunnBaloLLero NoaATMNA
BbicTynatoT reHsl CFTR, FLNA v ux 6enku. Mpuyém ypo-
BeHb 3Kkcnpeccun CFTR NoBbIWEH KaK Npu LEeTyKCMMab-
PE3UCTEHTHOM, TaK U NpPU LETYKCUMAG-4yBCTBUTENbHOM
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nogtune, a B cnyyae ¢ FLNA nosbilweH TOAbKO npwu
LeTyKCcUMMab-pe3ncTeHTHOM. bokanoBuaHONOA06HbIil
(goblet-like) noaTnn MmeeT BbICOKMI YPOBEHB IKCNpeC-
cuu reHoB MUC2, TFF3 u ux 6enKoB, Mpu 3TOM Xapak-
TEPU3YeTCS XOPOWMUM NPOrHO30M. [1py IHTEPOLUTHOM
(enterocyte) noptune npodunb GUOMapKepoB TaKoii
e, Kak 1 npu 6okanosuaHonono6HoM. EguHcTBEHHOE
OT/INYME — MOHUXKEHHBI YPOBEHb 3KCNpeccum reHa TTF3
 ero npoaykTa. [porHo3 B OTHOWEHUN BbIXKUBAEMOCTH
TaKOW Xe, KaK U Npu BOCMANUTENbHOM NOATUMNE.

[ETEPOTEHHOCTb ONMyXOoJin U
MONEKYNAPHO-TEHETUYHECKUE

MCCNEOOBAHMA

N3BecTHO, YTO KONOpeKTanbHbI pak ABNAETCA reTepo-
reHHbIM 3aboneBaHWeM, BO3HUKAIOWMM B pesysbTate
HaKOMJEHUA MONEKYNAPHO-TEHETUYECKUX HapyLeHN.
Blank A. nokasan, uto onyxonu c oanHaKkoBoi mopdono-
TMYECKOM KapTUHOW MOTyT UMETb pa3Hble MOJIEKYNAPHO-
reHeTUYecKne XapaKTepUCTUKM U, HaobOPOT, onyxonu
CO CXO[HOW MONEKYAAPHOW KapTUHON MOTYT OTAMYATbCA
no mopdonornyeckum npusHakam [64]. bonee Harnag-
HO 3TU JaHHbIe MOXHO PacCMOTPeTb B UCCNEe[OBAHUAX
Lykarosa A.C. u Shelygin Yu.A., rge nokasaHo, 4to ony-
xonu ¢ G3 ctagueit auddepeHUMPOBKM BCTPeYaOTCA Y
50% 60MbHbIXC CUHAPOMOM JIMHYA, NEPBUYHbIE OMYXO/U
KOTOPbIX XapaKTepW3ylTCA OTCYTCTBMEM OTAANEHHbIX
MeTacTa3oB [65], a Takxe Npu KONOPEKTaNbHOM pake ¢
CMHXPOHHBIM KapLIMHOMaTO30M GptolumHbI B 70% Habto-
LeHuit [66]. OgHaKo Ha MONEKYyNAPHO-reHEeTUYECKOM
VYPOBHe BCe 0Mnyxonn npu cuHapome JInHya xapakrepu-
3yI0TCA HaNUYMEM MUKPOCATENIUTHONM HeCTabuabHOCTH
(MSI) n oTcyTCTBMEM COMaTUYecKoi MyTauunm B reHe
BRAF [65]. MNpw kapunHoMaTo3e 6pIoLWMHbBI BCE OMYXO0JH
MUKpocaTennuTHoctTabunbHele (MSS) u B 23% cnyyaes,
MMEIOT COMATUYEeCKyto MyTaumio B reHe BRAF [53].

Mexpay nepBMYHON ONyX0/bl0 U €€ MeTacTasamu cylye-
CTBYeT reTeporeHHOCTb, MPUYUHONA Pa3BUTUS KOTOPOIA
MOXeT GbITb XuMuoTepanus. Hanpumep, ®egsarun M.H0.
OTMeyaeT, YTo Takas HeOAHOPOAHOCTb MOXET BO3HWKATb
no oHnkoreHaMm KRAS, NRAS, BRAF, 410 yKa3biBaeT Ha
He0b6X0AUMOCTb BbIMONHEHUS MOBTOPHbIX OuONCUil C
Lenblo KoppekLuu nevenus [66]. bonee Toro, cornacHo
paccMOTPeHHOW MOLEeNN KaHueporeHesa — uepapxuye-
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SAKIMKOYEHUE

B HacToslee BpeMA MOXHO yTBEpXAaTb, YTO B MpO-
Liecce MeTacTa3MpoBaHNUs OT ONYXONW MOTYT OTAENATLCA
KNEeTKM pasHbIX MOJEKYNAPHO-reHeTUYeCKUX NOATUMNOB.
MHorue uccnefoBateny Bce Gosiblle BHUMAHUSA yaens-
IOT PaKoBbIM CTBOJIOBbIM KNETKaM, TaK KaK UMEeHHO Ans
HUX Tpy4Hee BCEro noaobparb 3PeKTUBHYIO Tepanuio.
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pob B METacTa3npoBaHWUK OTBOAWTCA TaKUM npoLeccam,
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Ha 3Tane JeyeHus, AUKTYeT HEOOXOAUMOCTb MpoBefe-
HUA MONEKYNAPHO-TreHeTUYECKON MAarHOCTUKMN C LieNbio
BbIGOPa MM KOPPEKLMM CXEM XUMUOTEPANUU.
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KYNTMKOBCKMN BIAOVUMMP ®EQOPOBUY

5 okT6ps 2020 roga Ha 71-M rofy XKWU3HU yMep AUpeK-
TOp MeauuuHckoro uHctutyta HUY «benlYy, rnasHbii
BHeWTaTHbI KononpokTonor benropogckoit o6nacty,
3aBefyiolWnin  KONONPOKTONOrMYECKMM  OTAeNeHneM
BOKb Cestutens Moacada, 3acnyxeHHblit Bpay PO,
naypeat locynapcTBeHHbIX npemuit PO KynukoBckuin
Bnagumup ®egoposuy.

Bnagumup ®enoposny — BbINYCKHUK NeyeBHOTo dhakynb-
Teta Kypckoro meguuuHckoro uHctutyta. 1980 rogy
nocne OKOHYAHWA CneuuanbHON KNMHUYECKON OpAu-
HATypbl N0 XMPYPruu 3aBeAOBaAN XUPYPruYecKumM otae-
JIeHUEM pernoHanbHoro rocnutans r. faby Pecny6anku
[BuHea-bucay.

B 1992 ropy emy npucBOeHa yyeHas cTeneHb KaHamaata
MeAULMHCKUX HayK, a B 1997 rofy OH yCcnewHo 3awmiya-
eT AOKTOPCKYI0 AuccepTaumio.

C oTkpbITMEM KononpokTonoruyeckoro otaeneHns bOKB
CeaTutens Moacacda BO3rnaBun ero U KoNONpOKTONO-
TUYECKylo CNyXOy 06nacTu B KaYecTBe MMAaBHOMO KOJO-
npokTosora. 3a 6o/bWOI BKNAA B Pa3BUTHUE KONOMPOK-
TONIOMMYECKO NMOMOLLM HACENeHUI0 PernoHa OH 13bpaH
yneHom [paBnenus 06uEpOCCHUIICKO 06LIECTBEHHOI
opraHusauum «Accoumaumus kononpoktonoros Poccumy».
Bonblylo opraHu3aTopckylo U nedebHylo paboTy
Bnagumup ®EpopoBuY ycnewHo coyetan C HayyHoOW.

Nmeet 6onee 500 Hay4dHbIXx paboT, 23 yyebHO-MeTOMYE-
CKMX nocobuii, 6onee 28 NaTeHToOB U aBTOPCKUX CBUAE-
TensCTB, 10 moHorpadwmii. [1og ero pyKoBOACTBOM 3allu-
weHo 11 KaHAMAaTCKUX U 6 OKTOPCKUX pucceprauuu.
Ykazom [pe3upenta Poccuiickoit Pepepauun B 1996
rogy Bnagumupy ®epoposuyy KynmkoBckomy npucBoeHo
3BaHue «3acnyxeHHbli Bpay Poccuiickoin ®efepaunm».
Bnagumup ®efopoBuY ABAANCA YNEHOM pPeAaKLUMOHHbIX
COBETOB XypHanoB «[pobnemMbl MeAULMHCKOW HAyKU U
o6pa3oBaHusy, «Kononpoktonorusy», «Teopetnyeckas u
npakTuyeckas meguumnHa Poccuinckoit akagemmm meam-
LMHCKMX HayK», «KnuHM4Yeckas M 3KCnepuMeHTanbHas
MeauLmHa».

C 2002 no 2013 rr. Bo3rnaensn benropoackyto obnact-
Hyl0 KauMHUYeckyto 6GonbHuuy Ceatutens Woacada. C
2003 roga Bnagumup ®epfoposuy 3aBefoBan kadeapoit
rocnuTanbHOM xupyprum benroponckoro rocyaapcTeeH-
Horo yHuBepcuteta, a ¢ 2013 roga ABnANCA LUPEKTOPOM
mepnunHckoro nHctutyta HAY «benlY».

B 2007 ropy VYkasom [lpe3upeHta Poccuiickon
Oepepauuu HarpaxpeH OpaeHom [pyx6bl, a Takke 3a
OFPOMHbI MYHBINA BKAAJ B pa3BUTUE 3, paBOOXPAHEHNSA
OpaeHom um. M.B. JlTomoHocoBa I cTeneHu ¢ «neHTom».
3a3acnyri v 6oAbLWON NUYHBIN BKNA B pa3BuUTHE OTeye-
CTBEHHOW MefuUWHbI W 3ApaBoOOXpaHeHua Bnagumup
O®epoposny HarpaxgeH OppeHom H.U. Muporosa u
OpaeHom Munnokpara.

boratefiwunii onbIT, TanaHT opraHu3atopa W neparora,
KofloccanbHoe Tpyponobue, UCKMoUUTENbHAs Leneyc-
TPEMJIEHHOCTb U BbICOYAMLLIEEe YyBCTBO OTBETCTBEHHOCTM
ABAAIOTCA LOCTOMHBIM MPUMEPOM HE TONbKO AN MOJIO-
LbIX, HO U OMbITHbIX Bpayeit.

Wnpokas 3pyouums, npoceccuoHanbHOe MacTepcTBo,
[06pOXKeNnaTeNbHOCTb M BbICOKAsh KynbTypa 06LeHus,
wenpble AylWeBHble Ka4eCTBa U FOTOBHOCTb BCeraa NpuiTy
Ha MOMOLLb, @ TaKXXe aKTUBHAs XU3HEHHAs NO3ULMUs CHU-
ckanu Bnagumupy ®epopoBuyy 3acnyxeHHbIi aBTOPUTET
W YBaXEHWE He TONbKO cpean GOMbHBLIX M COTPYAHWUKOB
06nacTHoi 60AbHULbI, MEAULMHCKOTO MHCTUTYTA, HO U
MeaULIMHCKOI 0bLiecTBeHHOCTM obnacTu 1 Poccuu.
Csetnas namate o Bnagumupe ®epopoBuye Hascer-
[a OCTAHeTCcA y ero KONer u Yy4eHWKOB, U VY BCEX,
KOMY MOCYACTAMBUIOCH BCTPETUTHCA C HUM HA CBOEM
XWU3HEHHOM MyTH.

Konnektue ®IrbY « HMULL kononpokronorun umern A.H.Poikux» Mun3gpasa Poccuu, coTpyaHukm Kade-
Apbl KosonpokTonorun ®r60Y AMN0 PMAHNO MunsppaBa Poccuu, uneHbl Accoumanmm KONONpPOKTOJIOrOB
Poccum n pepakuusa xxypHana « KosonpoKkTonorua» BbIpaXaloT ry6okoe co60ne3HoBaHUE POSHbIM U 61K3-

kum Bnapumupa ®epoposuya.
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MepeueHb Bcex No60YHbIX 3hheKTOB NpeacTaBNeH B MHCTPYKLMU NO MEAULIMHCKOMY NpUMeHeHuto. Ocobble ykasaHus. epen HavyanoM nevyeHnsa npenapaTtoMm dHTUBUO®
pekoMeHayeTcs NpoBefeHMe BakLMHaLMM BCEX NALMEHTOB B COOTBETCTBUM C AENCTBYIOLLIMMIN peKoMeHAaUMsaMmn No MUMMYHU3aumn. Mpenapat cnegyeT NPUMeHATb NOA CTPOMMM
HabnoaeHneM KBanuMULMPOBAHHOIO MeAMUMHCKOro nepcoHana, CnocoGHOro OCYLLECTBAATb KOHTPOb Peakuuit rmnepyyBCTBUTENBHOCTY, BKOUYAs aHapUNaKTUYeCcKyo
peakumto. MNauneHTbl OOMKHbI HAaXOAUTBCA NoA, CTPOrvM HabNloAeHWEM BO BpeMs MHAY3UM WU NOCne ee 3aBeplUeHUs B TeyeHune ABYX 4YacoB A8 NepBbiX ABYX WHDY3UM
1 NPVYMEPHO OHOrO Yaca AN1s NOCNeaAyoLLMX HDY3N. MepeyeHb Bcex 0cobbix yKa3aHU NPeacTaBNeH B UHCTPYKLUMW MO MeAULIMHCKOMY NpUMeHeHuio. MonHaa nHdopmMaums

no npenapaTy COAEPXXUTCH B UHCTPYKLUU MO MEAULUHCKOMY NMPUMEHEHUIO.
RU/EYV/0420/0027
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80 TabneTok

20 LIQUELOK

CUCTEMHbIN noaxon
K 3ABOJIEBAHVUSIM BEH

KpaTkas MHCTPYKUuA No MeAVLMHCKOMY NpUMeHeHuio npenapara fletpanekc® 1000 mr

CocraB*. QuuLieHHaA MUKPOHKM3MPOBaHHaA GnaBoHouaHaa dpakuma 1000 mr: gnocmun 900 mr (90%), pnaBoHouabl B nepecyete Ha recnepuant 100 mr (10%). Mokasanua kK npumeHenuio*. Tepanua
CUMITOMOB XPOHMYECKINX 3a60M1eBaHMil BeH (YCTpaHeHue 1 obrieryeHre cMATOMOB). Tepanua CUMNTOMOB BEHO3HO-IMM(ATUUECKON HE[OCTATOUHOCTU: 60/1b, CYROPOrM HIBKHUX KOHEUHOCTEN, oLuylleHe
TAXECTU M PaCMpaHusa B HOTaX, «YCTanoCTb» HOT. TepaniA NpoABNEHNiA BEHO3HO-TMM(ATUUECKOI HEZLOCTAaTOYHOCTM: OTEKU HIXKHIX KOHEYHOCTEN, TpoduuecKve M3MEHEHMUA KOXM 1 MOJKOXHOI KNeTyaTky,
BEHO3Hble TPoduueckme A3Bbl. CUMNTOMATHYECKaA Tepanua OCTPOTO U XPOHIYECKoro remoppos. Cnoco6 npumeHeHna U £o3bi*. BHyTpb. BeHo3Ho-nMMdaTyeckas HegocTatouHocTb — 1000 Mr B cyTKY,
NPeANOUTUTENbHO YTPOM, BO Bpema npuema nuwy. Octpbiii remoppoit — fo 3000 Mr B cyTku. XpoHuueckuii remoppoit — 1000 Mr B cyTku. lpoTnBonokasanua®. MoBbilueHHasA YyBCTBUTENbHOCTD
K aKTUBHbIM KOMTMOHEHTaM Wi BCNOMOTaTeNbHbIM BeLuecTBam, BXOAALUMM B COCTaB npenapata. He pekomeHpyeTca npuem npenapata KOpMALMM eHiumuHam. Ocobble yka3anua®. Mpu o6ocTpennn
TeMoppos Ha3HaueHue npenapara [leTpanekc He 3aMeHseT cneLnduueckoro eueHns Apyrux aHabHbIX HapyLueHuit. Ecv camMnTombl He UCYe3aloT Nocie peKOMEHAYEMOTo Kypea Tepanuu, Criestyet npoiTy
0CMOTP y NPOKTONOra, KOTOPbIil NoA6epeT AanbHeliluyto Tepanuio. B3aumopeicTBue ¢ apyrumu nekapcTBeHHbIMK cpepcTBamu*. He otmeyanocs. bepemenHocTb*. [lo HacToALero BpemeHi He 6bino
coobLLieHMiA 0 HexenaTenbHbIX 3¢deKTax Npy NpuMeHeHuN npenapata bepemeHHbIMU XeHLHamy. Kopmnenue rpyablo*. He pekomeHzyetca npuem npenapata. Bauaxue Ha cnoco6HocTb ynpaBnaTh
aBTomMo6unem n BbINONHATL paboTbi, TpebyloLyMe BbICOKON CKOPOCTH NCUXUYECKUX N Pu3nuecknx peakumir®. Mo6ouHoe peiicTBue®. Yacmo: Anapes, aucnencus, TOLHOTA, pBoTa. Heyacmo:
KOMMT. Pedko: ron0BOKpYXeHue, ronoBHas 6onb, obiiiee HeloMoraHue, CbiMb, 3yA, KpanuBHULA. HeymoyHeHHol yacmomei: 60b B XUBOTe, U30IMPOBAHHbI OTEK NINLa, TY6, BeK. B UCKMIOUUTENbHBIX Clyyanx —
aHrMoHeBpOTMYeCKNii oTek. Mepepo3upoBKa*. Dapmakonoryeckue cBOMCTBa*. [leTpanekc 061ajaeT BEHOTOHN3MPYIOLLMM 11 aHTVIONPOTEKTUBHBIM (BOICTBAMY. [penapar yMeHbLUAEeT pacTAXIMOoCTb
BeH 11 BEHO3HbliA 33CTOMA, CHUXAET NPOHMLAEMOCTb KanuinAPOB 1 NOBbILIAET UX pe3ncTeHTHOCTb. Dopma Bbinycka®. Tabnetku, NoKpbiTble nieHouHoi 06onoukoir, 1000 mr (6auctep) 10x3/6, 9x3 (nauka
KapToHHas). ycnen3ua ana npuema BHyTpb, 1000 mr/10 mn. Mo 15 uam 30 cawe (nauka kapTonHas). Homep peructpauuonHoro yaocrosepenus: JN-003635, JN-004247.

KpaTKan WHCTPYKLMA N0 MeANLIMHCKOMY NPUMEeHeHUIo npenapata J.'l,erparenb®

CocraB*. lenapuH Hatpua 100,0 ME, 3cceHumanbHble dochonnnuapl 10,0 mr, cumd 10,0 mr. MokasaHua K npumeHeHuIo*. Tepanua CUMNTOMOB XPOHUYECKUX 3a001eBaHMil BeH. Bapukostas 6onesHb
C CAMNTOMATYKOI B B 60K, OTEKOB, OLLYLIEHNA TAXECTU 1 YCTANoCTU B HOTaX, HOUHbIX CYAOPOr MKPOHOXHBIX MBILLIL, M C NPU3HAKaMU B BUZE TeNeaHro3KTa3uii (CoCyauUCTble 3BE3M0UKY U CETOUKY)
11 BapUKO3HbIX BeH. [oBepXHOCTHBIiN (nebuT, TpombodnebuT. [ematombl Npu TpaBMaX, BK/KYAA CMOPTUBHBIE PACTAXEHUA U ywnbbI. llocneonepaLyoHHble reMaToMbl 63 HapyLUEHNA LIeNOCTHOCTU KOXHbIX
noKpoBoB. (noco6 npumeHeHUA n B03bi*. HapyxHo. [enb HAHOCAT TOHKMM ClI0eM Ha NPOBAEMHDIN YYaCTOK KOXIN M PABHOMEPHO pacnpeaensior NEerkuMin MaccupyoLumm ABIKeHUAMK: 2-3 pasa B CyTKu
Xe[HEBHO 10 MCYe3HOBEHMA CUMMTOMOB. [POAOMKUTENbHOCTL NeyeHs — He bonee 15 AHell. Bo3amoXHOCTb NpoBeAeHIA Gonee AnuTeNbHOTO Kypca NieyeHus onpegensetca Bpayom. lpoTuBonokasaHua™.
[nepuyBCTBUTENbHOCTD K KOMMOHEHTaM Mpenapata, remopparuueckuii auates (B T.4. TpomM6oLMTONeHMYeCKas mypnypa), reModunus, HapylueHue LeNoCTHOCTI KOXHbIX MOKPOBOB B MeCTe HaHeceHus
npenapara (OTKpbITble PaHbl, A3BeHHO-HEKPOTUYECKMe NopaxeHNs), 03orK, SKk3ema, KoXHble MHPekUy. IpoTBONOKa3aH Kk MpUMeHeHNio Ha CIn3ucTbIX. Bospact Ao 18 net. Oco6ble yKa3anua*. Hanecenue
TeNA Ha Cn3NCTble 060104KM NPOTMBONOKa3aHo. M36eraTb nonaaaHua B rasa. pu pasBuTUN AANEPrYecKUX peakLmii HeMeANeHHO NPEKPATUTb NPUMeHeHNe Npenapara v 06paTUTbCA K Bpauy. B3anmopeiicr-
BUe C APYTMMY NeKapCTBEHHbIMU CpeAcTBaMu®. Henb3A HaHOCUTb Ha KOXY OBHOBPEMEHHO C ApYrUMI NIeKapCTBEHHbIMIA MpenapaTamu AA HapyHoro npumenexns. bepemeHHocTb* U nepuop
KopmneHus rpyAbIo*. [lo HacTosLiero BpemeHy He 6biio C006LLEHNI 0 HeXenaTebHbIX 3QdeKTax B OTHOLLIEHM MaTep 1 NII04a NpU NPUMEHeHUV npenapaTa bepemMeHHbIMY XeHLLHaMK. TpumeHeHue Bo
BpemA 6epeMeHHOCTI 1 B NepUoZ NaKTaLM BO3MOXHO TONbKO B TeX Cyuasx, KOraa 0xuAaeman nosb3a Tepanu AnA Matepy NpeBbILUAET NOTEHUMaNbHbIA PUCK ANA NN0AA, N03TOMY Nepes NpUMeHeHnem
npenapara ciefyeT NPOKOHCYNLTUPOBATLCA ¢ BpayoM. BnusAHMe Ha cnocobHOCTb yNpaBAATL aBTOMOGMAEM 1 BbINONHATL PaboTbi, TpebyloLime BbICOKOI CKOPOCTH NCUXUYECKNX U GU3NIeCKUX
peakuuit*. MccnefoBanuil no v3y4eHnio BAMAHNA Npenapata Ha cnocobHOCTb BOAUTL aBTOMOGWAbL 1 yNPpaBNATL MexaHu3Mamm He npoBoaunock. loGouHoe aeicTBue™. Ouerb pedko: KOHTAKTHbIN AepMaTUT,
KPanuBHULA, KOXHaA CbiMb, KOXHBIIA 3yf, 6poHxocna3m. lpy MecTHOM NpUMEHEHINM 3CLMHA C00BLLAN0Ch 0 eAMHNYHDBIX CyYasX PasBUTUA OCTPbIX aHahuNakTueckux peakuuii. lepeposuposka*. Papmako-
noruyeckue cBoiicTBa*. KoMOUHNPOBAHHDII Npenapart, 0kasblBaeT MeCTHOE aHTUKOAryNAHTHOE, MPOTUBOBOCMANUTENbHOE, BEHOTOHU3MPYIOLLEE M aHTUArperaHTHoe AeNCTBME, CHIXAET NPOHULIAEMOCTb BeH,
ynyuLaeT Mukpounpkynaumio. opma Bbinycka*. enb And HapyxHoro npumereHus. Homep perucrpauuonHoro yaocroepenus: JNM-001044.

*na nosy4eHus nonHol uHgopmayuu, no;«anyﬂcma, o6pamumecb K UHcmpyKkyuu no MC’()UL(UHCKDMy NpUMeHeHuK 1ekapcmeeHHoeo npenapama uau nojiy4ume ~
—
KOHCyibmayuto cneyuanucma. * =
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