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The scientific and practical journal “Innovative Surgery on the Silk Road™ has been published quarterly since
2024. Its creation was driven by the need to unite scientists and practicing surgeons engaged in clinical research
and the implementation of innovative methods in modern surgical practice. The medical community of Central
Asia, including medical researchers and practicing physicians, has shown great interest in the publication, which
infegrates cutting-edge medical ideas and modern innovative developments.

The journal “Innovative Surgery on the Silk Road” publishes articles across various surgical specialfies and
fields. Its pages feature editorials, original research, reviews, lectures, clinical observations, informational materi-
als, reviews, letters to the editor, as well as discussions, publications on the history of surgery, short communica-
tions, and anniversary materials. Particular attention is given to the publication of research by young scientists,
including graduate and postdoctoral students. A mandatory requirement for publication is that materials com-

ply with evidence-based medicine.
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MocTtaHosAaeHuem Mpesmanyma BAK PecnyBamkm Y3BeKMCTaH oT 25
asrycta 2025 roaa 3a Ne 374/6
XypHaA «lnnovative Surgery on the Silk Roady BKAIOYEH B NepeyeHb
M3AQHUI, PEKOMEHAYEMBbIX AAS MYOAMKALLMM OCHOBHBIX HOYYHbIX
PE3YAbTATOB AUCCEPTALMM MO MEAMLLMHCKMM HAYKOM.

MNoanucHoun nHaekc: 140154

AONOAHUTEAbHAS MHCDOPMALLUSA:

PaspelueHo k nevatn 29.09.2026.
Popmar A4. Frapruutypa Century
Gothic. O6bém 11,0 yCA. M.A.

PeAaKLMsS HE HECET OTBETCTBEHHOCTM 30 COAEPXAHME PEKACMHbIX
MATEPUAAOB. TOYKA 3PEHMS ABTOPOB MOXET HE COBMAAATL C MHEHMEM
PEeAQKLMM,

Tupox 30 3K3.
OTneyaTtaHo B TMNOrpadomm
CIM "SARVAR MEXROJ BARAKA”

Hay4Ho-npakTryeckmii xxypHaA «innovative Surgery on the Silk Roady nsaaeTtcs exxekBapTaabHO € 2024 roaa.
Ero co3aaHme 6bIA0 0BYCAOBAEHO HEOBXOAMMOCTBIO OOBEAMHEHMS YYEHBIX M MPAKTUKYIOLLLUX XUPYPTOB, 3AHMMO-
IOLLIMXCS KAMHMYECKMMM MCCASAOBOHMAMM 1 BHEAPEHMEM MHHOBALLMOHHBIX METOAOB B COBPEMEHHYIO XMPYPIM-
4ECKYIO NPAKTHKY. MeANLMHCKOE COOBLLLECTBO LLEHTPOABHOM A3MK, BKAIOHAS YHEHBIX-MEAMKOB M MPAKTUKYIOLLMX
BPAYEN, MPOABAIET DOALLLIOM MHTEPEC K M3AQHMIO, KOTOPOE MHTETPUPYET NEPEAOBbLIE MEANLIMHCKME MAEM U CO-
BPEMEHHbBIE MHHOBALMOHHbIE PA3PABOTKM.

XypHaa «innovative Surgery on the Silk Roady nyGAMKYyeT CTaTbM MO PA3ZAMYHBIM XMPYRIMYECKUAA CMELIMAAb-
HOCTAM M HAMNPABAEHMAM. HO €ro CTRAHULLOX MOXHO HAWTK MEPEAOBBIE CTATbM, OPUTMHAAbHBIE MCCAEAOBAHMS,
00B30Pbl, AEKLIMK, KAMHWMYECKME HABAIOAEHMS, MHADOPMALMOHHBIE MATEPUAABI, PELLEH3NM, MMCbMA B PEACKLIMIO,
a TAKXKE AMCKYCCUU, MyOAMKALMM MO UCTOPUM XMPYPRTUU, KOATKME COOBLLLEHMS U IOOUAEMHBbIE MATEPUAABI. OCO-
00€e BHMMAHWE YASAAETCH NMYOAMKALMM HAYHHbIX MCCASAOBOHMM MOAOALIX YHEHBIX, B TOM YUCAE ACMMPAHTOB M
AOKTOPAHTOB. OB43ATEABHBIM YCAOBUEM AAS MYOAMKALIMM FBAIETCS COOTBETCTBME MATEPUAAOB TODEDOOBAHUAM AO-
KO3ATEABHOM MEAMLLMHBI.
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KAMHUKA CamIMY, AMpexTop.

CaoMapKaHa, Y30eKMCTaH.

ORCID: 0000-0002-4193-7372

Scopus ID: 57195308203

3amecTUTEeAb FAGBHOIO peAaKTopd no
NPOU3BOACTBY

ATakyAoB Axamiuep OCTAHAKYAOBUY

A.M.H., Mpodbeccop. AeTCKaa XMpyprus
COMOPKAHACKMIM TOCYAQPCTBEHHbIN MEAMLLMHCKMM
YHUBEPCUTET, NPOdDECCOP KAGOEADI AETCKOM
xupyprim Ne 1.

CaoMapKaHa, Y30eKMCTaH.

ORCID: 0000-0003-1338-6873

Scopus ID: 6602388215

BbiNnyCKaAOLWWIH peAaKTop

lOcynos WyxpaT AGAypacyAoBu4

A.M.H., Tpodbeccop. AeTCKas XmMpyprus
CAOMAPKAHACKMIM TOCYAQPCTBEHHbIN MEANLLMHCKMM
YHUBEPCUTET, 3ABEAYIOLLIMIA KAJDEAPOKN AETCKOM
xmpyprim Ne 1.

CaMapKaHA, Y36eKUCTaH.

ORCID: 0009-0009-9680-9261

Scopus ID: 57218899511

Hay4Hble KOHCYAbTAHTbI

FfacnapsH ApmeH KOpbeBuy

PeBMATOAOTMA, KOPAMOAOTHA

Y4eBHbIM LLeHTP YHMBEPCUTETA BUPMUMHIEMA, POHA
NHS Dudley Group, Y4ebHbir GOHA BUpmumHremckoro
YHUBEPCUTETA.

Aaaan, BEAUKOBPUTAHMS.

ORCID: 0000-0001-8749-6018

Scopus ID: 56207203100

BapaTtos AAamwep KeHxaesuy

A.M.H., Tpodoeccop. CepaeiHO-COCYANCTAS
XMPYPIna, PEHTTEHIHAOBACKYAIPHAS XMPYPIS
TAAXKMKCKMIA TOCYAQPCTBEHHBIN MEAMLLMHCKMM
YHUBEPCUTET.

AywiaHbe, TOAXKUKMCTAH.

ORCID: 0000-0002-8072-5751

Scopus ID: 8249648700

YAeHbl PEAAKLLMUOHHOM KOAAETUU

AkuaoB Xabubyara ATayAAaeBuY

A.M.H., Tpodreccop. AeTCKA XMpyprus
LLeHTp pa3BuTMa NPOJDECCUMOHAABHOM
KBAAMAPUKALMU MEAMLMHCKMX PABOTHUKOB,
AMPEKTOP.

TALLKEHT, Y306EKMCTAH.

ORCID: 0009-0009-2439-7309

Scopus ID: 3561849250

Ukpamos Aaxam UAxamosu4

A.M.H., MTpodbeccop. Xmpyprus, Paamoaorms
LLeHTp pa3BuTMI NPOJDECCUMOHAABHOM
KBAAMAOUKALMU MEAMLIMHCKMX PABOTHUKOB,
3ABEAYIOLLIMIM KOADEAPOM MEAMLMHCKOM
PAAMOAOTHEN.

TALLKEHT, Y306EKMCTAH.

ORCID: 0000-0002-7985-7757

Scopus ID: 6603001286

Hasupos Pepys ladypoBuy

A.M.H., TPOOECCOP, AKAAEMMUK. XMPYPTUA
PecnyBAMKAHCKMM CNELMAAMIMPOBAHHBIN HAYYHO-
NPAKTUYECKMI MEANULIMHCKUM LLEHTP XMPYPIMU MMEHM
aKaaAemMmKka B.B. BOXMAOBQO, COBETHMK AMPEKTOPA.
TALLKEHT, Y306EKMCTAH.

ORCID: 0000-0002-4403-1859

Scopus ID: 6603709363

Pusaes Xacyp AAMMAXAHOBMUY

A.M.H., Tpodoeccop. CTOMATOAOTUS
CaMAPKAHACKMM TOCYAQPCTBEHHbIN MEANLLMHCKMM
YHUBEPCUTET, PEKTOP.

CamMapKaHA, Y36eK1CTaH.

ORCID: 0009-0009-5328-9139

Scopus ID: 57210143505

Tuaadwamnxos Mupsaroandé Hurmartosuy

A.M.H., Tpodoeccop. OHKOAOTUS, XMPYPI-OHKOAOT
PecnyBAMKAHCKMM CNELMAAMIMPOBAHHBIN HAYYHO-
MPAOKTUYECKMIA MEANLLMHCKMM LLEHTP OHKOAOTUM U
PAANOAOTHM, AMPEKTOP.

TALLKEHT, Y306EKMCTAH.

ORCID: 0000-0002-5008-6303

Scopus ID: 56910157000
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Mopo3oB AMUTPUIA AHAOTOABEBUY

A.M.H., ipodbeccop, AeTCKas XMpyprms
OB60COBAEHHOE CTPYKTYPHOE MOAPO3AEAEHME
Hay4YHO-MCCAEAOBATEABCKMM KAMHUYECKMIM MHCTUTYT
NEAMATPUM U AETCKOM XMPYPIUK MM. AKAAEMMUKA
tO.E. BeabthLeBa PrAOY BO «Poccuimckmi
HOUMOHAABHBIM MICCAEAOBATEALCKMIM MEAULIMHCKMI
yHmBepcuteT M. H.U. Nnporoesan MmMH3APABO
Poccumn (MHCTUTYT BeAbTuLLLEBQ TP OrOBCKOrO
YHUBEPCUTETA), AMPEKTOP, 3ABEAYIOLLIMIA KOJDEAPOM
MHHOBALLMOHHOM NEAMATPMM U AETCKOM XMPYPIm
MMPOroBCKOro yHMBEPCUTETA.

Mocksa, Poccus.

ORCID: 0000-0002-1940-1395

Scopus ID: 56677459800

Amine Ksia

MD, npodbeccop. AeTcKas XMpyprus.

BAVKHIMIM BOCTOK U1 KOXHOS A3mg. AETCKAS XMpyprns
YHuBEPCUTET MOHACTUPA.

MoHacTtmp, TyHMC.

ORCID: 0000-0003-4847-7257

Scopus ID: 22135118100

Adil Aslam

MD, npodoeccop. AETCKAa XMpyprua

BoAbHMLIO KEMBPUAXKCKOTO YHMBEPCHUTETQ,
PYKOBOAMTEAb KAMHUYECKOTO HAMPOBAEHUS AETCKOM
XUPYPIMU M KOHCYABTOHT — AETCKMIA XMPYPT.
KemBpurax, Be AMKOBpUTAHMS.

ORCID:

Scopus ID: 58708605900

Manabu Okawada

MD, npodbeccop. AeTckag xXMpyprus

BOABHMLO «(BOCXOA COAHLLOYM B ANOHMK, YHUBEPCUTET
A3IOHTEHAO, TAQBHbIM KAMHUYECKMIA AMPEKTOP

M PYKOBOAMTEAb BOAbHMLLBI. BOABHMLLO «(BOCXOA
COAHLLO» B [THOMMNEHE, NPENOACBATEAD B
YHuBepcurete AIOHTEHAO.

MHomneHb, Kamboaxa.

ORCID: 0000-0002-4997-4485

Scopus ID: 9638336500

fyanoB Maxmaaox Kyp6oHaAmesuy

A.M.H., NTpodbeccop

TAAXKMKCKMM TOCYAQPCTBEHHbIM MEAMLIMHCKMIA
YHWUBEPCUTET, PEKTOP.

AywiaHbe, TOAXKUKMCTAH.

ORCID: 0000-0001-5151-937X

Scopus ID: 6507730145

MuHaeB Cepreit BuktopoBuy

A.M.H., NMpodbeccop, AeTCKag XMpyprus.
CTABPOMOABCKMM TOCYAQPCTBEHHbIM MEAMLIMHCKMM
YHUBEPCHUTET, ACKOH ADAKYALTETA MOATOTOBKM KOAPOB
BbICLLIEN KBAAMCDUKALLMM, 30BEAYIOLLLMI KOJDEAPOM
AETCKOM XMPYPIrn C Kypcom AINO PTEOY BO
MwuH3apasa Poccuin. CTaBponoab, Poccma

ORCID: 0000-0002-8405-6022

Scopus ID: 1300466500

PasymoBckuit ArekcaHAp tOpbeBuy

A.M.H., Npodbeccop. AeTckas XMpyprms
Poccumickmii HAUMOHAAbHbIM MCCAEAOBATEAbCKMIA
MEAMNLMHCKMI YHUBEPCUTET MMeHM H.U. MNporosa,
3ABEAYIOLLIMI KOCDEAPOM AETCKOM XMPYPIUM.
Mocksa, Poccus.

ORCID: 000-0002-9864-2583

Scopus ID: 7003532657

Po3uHOB BAGAMMUP MUXANAOBUY

A.M.H., Tpodeccop. AeTCKas XMpyprus

HUN xmpyprim aetckoro Bo3pacta PHAMY mm. H.A.
Muporosa, AMpekTop.

Mocksa, Poccus.

ORCID: 0000-0002-9491-967X

Scopus ID: 6701369579

CartaeB Baaepuit YparoBuy

A.M.H., Mpodbeccop. AETCKA XMpyprus
KasaHckas rocyAQpCTBEHHON MEAMLIMHCKAS
AKAAEMMUS, AEKAH XMPYPRTMYECKOTO dOOKYAbTETA,
npodpeccop KadoeApbl YPOAOTUM, HEAOPOAOTUM U
TPOHCMAAQHTOAOTMM.

Kasanb, Poccus.

ORCID: 0000-0001-8641-7875

Scopus ID: 6505881069

PMID: 17309749

Reseacher ID: D-6907-2018

Alfred Allen E. Buenafe

MD, npodoeccop. Xmpyprua, OHKOAOTMYECKAS
XMpyprusa

MeanumHckmm LeHTtp KapamHaaa CaHtoca,
XUPYPTUYECKOE OTAEAEHME.

CaH-XyaH, PUAMMAMMHBI.

ORCID ID: 0000-0003-1840-8410

Scopus ID: 57202052178

Anil Sharma

MD, npodbeccop. Xmpyprma
CynepcneumaAmmpOoBaHHAN OOAbHULLO

Makca, CakerT, Hblo-AeAn, 3aMeCTUTEAb
AMPEKTOPA MHCTUTYTA MMHUMOABHO MHBA3MBHOM,
METABOAMYECKOM U BAPUATOUYECKOM XMPYPRTHM
Makca npu 6oabHMLE Makca B CakeTe.
Hblo-Aeaun, MHAME.

ORCID: 0000-0003-3048-1098

Scopus ID: 57202966210

Mahir Ozmen

MD, npodbeccop. Xmpyprus
Kannmka Mahir Ozmen.
AHKapa, Typums.

ORCID: 0000-0003-0649-0111
Scopus ID: 57211511111

Raad AlMehdi

MD, npodbeccop. Xmpyprma

MeXXAyHAPOAHAS BOAbHMLLA OMOHA, CTAPLLIMMA
KOHCYABTQHT.

Mackar, CyataHatr OMaH.

ORCID: 0000-0002-6789-0330

Scopus ID: O

Rainer Rienmueller

MD, npodbeccop. Paanoaorus
YHuBEPCUTET 3ANAAHBIX BOAKAH, 3QCAY>XEHHbIN
npodoeccop.

TupaHa, AABaHMS.

ORCID: 0000-0002-2220-8449
Scopus ID: 6603281371

Rolf Hartung

MD, npodbeccop. Xmpyprma
Gulf Medical University.
Ayban, OAD

ORCID: 0000-0003-4630-677X
Scopus ID: 16833792200




Sajid Malik

MD, npodpbeccop. Xmpyprms

YHuBepcutetTckas 60AbHULLO KPOMAOHA B AOHAOHE,
OTAEAEHUE XMPYPIMM BEPXHUX OTAEAOB XXEAYAOYHO-
KMLLIEYHOrO TPAKTA M PEKOHCTPRYKLMM OPIOLLIHOM
CTEHKM.

AOHAOH, BEAMKOBPUTAHMA.

ORCID: 0000-0002-4543-5521

Scopus ID: 57131969700

Vimal Kumar Vasudeavan

DMSc. Xupyprms

MeAULMHCKMI LLeHTP TAeHUTAC B NeHraHe.
MNeHraH, Maaamams.

ORCID:

Scopus Author ID: 57222638180

Yahya Sulaiman Al Azri

DMSc, Xnpyprua

Kopoaesckas 6oabHMLLG AcTep Aab-Padbdbax,
MackaT, KOHCYAbTAHT NO renatoOUAMAPHOM U
AQMAPOCKOMMYECKOM XMPYPRTUM.

Mackar, CyataHatr OMaH.

ORCID:

Scopus ID: 1

ABepuH Bacuaunini UBaHoBMY

A.M.H., Mpodbeccop. AeTCKasa XMpyprus

beAopyCCKMiM rocyAQPCTBEHHbIN MEANLLMHCKMM
YHUBEPCUTET, KODEAPO AETCKOM XMPYPTMKM C KYPCOM
MOBbILLIEHMA KBAAMCOUKALMM U MEPEMOATOTOBKM.
MuHCK, beAaapycs.

ORCID:

Scopus ID: 36808468900

Kenan Karavdic

MD, npodbeccop. AeTCKas Xmpyprma
KAanHmieckmn ueHtp CapaeBCKOro yHUMBEPCHTETA,
30BEAYIOLLIMM OTAEAEHMEM OOLLIEM AETCKOM
XUPYPIu.

Capaeso, bocHusg 1 l'epLerosmHa.

ORCID: 0000-0002-7361-5212

Scopus ID: 39161356400

Jan Svensson

MD, npodbeccop, AeTckas xMpyprms

KApOAUHCKMI MHCTUTYT — MEAMUMHCKMIM YHUBEPCUTET,
HAYYHO-MCCAEAOBATEABCKMIM COTPYAHMK.

CTokroabm, LLiseuims.

ORCID: 0000-0003-3143-1164

Scopus ID: 7103073053

Kazunori Kasama

MD, npodpeccop, Xmpyprms

MeanumHckmm LeHTp Yotsuya Medical
Cube, AnpekTop LLeHTpa CHmXeHMs Beca m
METABOAMYECKOM XMPYPTIUU.

TokMo, AnoHms.

ORCID: 0000-0001-9582-4683

Scopus ID: 7005670216

Mahmoud El Fiky

MD, npodbeccop. AeTckas Xxmpyprms

Kanpckum yHuBepcuTeT, NpodoeCCop-KOHCYABTAHT
MO AETCKOM XMPYPIMK.

Kaup, Ervner.

ORCID: 0000-0003-1820-8603

Scopus ID: 57224215066

Researcher ID: B-1569-2015

Philip Chiu

MD, npodpbeccop. Xupyprus

Kuramckumi yHmBepcuteT TOHKOHIa, AEKAH
MEAMLMHCKOTroO dOaKyAbTETA, AMpeKTop LeHTpa
MHOTOMACLLTABHOM MEAMLIMHCKOM POBOTOTEXHMKM,
AMPEKTOP SHAOCKOMMYECKOTO LLEHTPA MHCTUTYTA
3060AEBAHMM MULLLEBAPUTEABHOM CUCTEMbI
Kutamckoro yHuepcureta FToHKOHra.

FoHKoHT, Kutam.

ORCID: 0000-0001-9292-112X

Scopus ID: 7103182534

Tutku Soyer

MD, npodbeccop. AeTckag XMpyprus

YHusepcurtet Xaaxerrene, MeAMUMHCKMM OAKYABbTET,
KadbeApa xMpyprieCKmx MeAMLMHCKMX HAYK,
OTAEAEHME AETCKOM XMPYPTHK.

AHKapa, Typums.

ORCID: 0000-0003-1505-6042

Scopus Author ID: 22036440200

Mohamed El Debeiky

MD, npodbeccop. AeTckag xmpyprus
YHusepcuret AUH-LLamc.

Kawp, Ervner.

ORCID: 0000-0003-2799-1425

Scopus Author ID: 35315579600

MoAyxos Pamus LLlamuab

A.M.H., Tpodeccop. AeTCKaa XMpyprusa
A3epBANAXKAHCKMM MEANLIMHCKMIA YHUBEPCUTET,
3ABEAYIOLLIMI KOCDEAPOM AETCKOM XMPYPInK,
XMpypruyeckas KAMHUKA YHUBEPCUTETA, 3AMECTUTEAD
AMPEKTOPA.

Baky, A3epOanaXaH.

ORCID: 0000-0003-2256-7086

Scopus Author ID: 55258498500

Sarder A. Nayeem

MD, npodpbeccop. Xmpyprms

BOABHMLO APYXObl ANOHUA-BAHIAGQAELL, 30BEAYIOLLLMM
KODEAPOM XMPYPIUN.

AQkka, baHraoaeLw.

ORCID:

Scopus Author ID: 6505921329

Abdallah Aldohayan

MD, npodbeccop. Xmpyprus
YHuBepcutet Kopoad CayAd, KOHCYAbTAHT MO OBLLLEN
XMPYPIMU 1 SHAOCKOMMU.

Op-Puaa, Cayaosckas Apasms.

ORCID: 0009-0001-5298-5628

Scopus Author ID: 25644577400
Narimantas Evaldas Samalavicius

MD, npodbeccop. Xmpyprus, OHKOAOTUS
Northway medicinos central.
Kaanneaa, Autea.

ORCID: 0000-0003-4955-2407

Scopus Author ID: 34979193400

Jung-Tak Oh

MD, npodbeccop, AeTckag xXmpyprus
MeAMLMHCKUIA yHMBEPCUTET EHCEn,

Ceyna, tOxHag Kopes.

ORCID: https://ORCID.org/0000-0003-4860-7410
Scopus Author ID: 7402155418
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Jun H. Shin

MD, npodbeccop

Ceya, tOxHasg Kopes.

ORCID:

Scopus Author ID: 57216142634

Giovanna Riccipetitoni

MD, npodoeccop. AETCKAa XMpyprua

Casa di Cura La Madonnina.

MUAQH, UTaAMS.

ORCID: https://ORCID.org/0000-0002-7885-2524
Scopus Author ID: 6602524723

Gian Battista Parigi
MD, npodbeccop. AeTCKAa XMpypris

YHueepcurteTt MNMasum, KadoeApa AMArHOCTUHECKOW,

NEeAMATPUYECKOM, KAMHWUYECKOM M XMPYPIMYECKOM
HAYKM.

Masug, NMTaams.

ORCID: https://ORCID.org/0000-0003-0264-5171
Scopus Author ID: 35615698000

Suthep Udomsawaengsup

MD, npodbeccop. Xvpyprus

YHuBepCUTET YYAQAOHTKOPH, KAdDEAPT XMPYRIMM
MeMOopPHAAbHOM BOABHMLLBI MMEHM KOPOAS
HYAQAOHIKOPHA MEAMLIMHCKOTO dDAKYALTETA.
BaHrkok, TanAaHA.

ORCID: https://ORCID.org/0000-0001-8417-5585
Scopus Author ID: 15073626200

Seigo Kitano

MD, npodbeccop, Xmpyprus.

YHusepcuretr Outa, NPe3nAEHT.

Oowura, gnoHus.

ORCID: https://ORCID.org/0009-0001-3246-274X
Scopus Author ID: 57214209797

Gonca Topuzlu Tekant

MD, npodbeccop. AeTckas xupyprms
CTaMBYAbCKMM YHUBEPCUTET AXKeppaxnaLla,
OTAEAEHME AETCKOM XMPYPIHK.

Crambyna, Typums.

ORCID: https://ORCID.org/0000-0002-6231-9792
Scopus Author ID: 6603833497

Ade-Ajayi Niyi

MD, npodbeccop. AeTcKas XMpyprus.
BoabHMLO KnHre-Koaaeax (King's College Hospital
NHS Foundation Trust), OtaeAeHue aeTckom
XUPYPInK.

AoHAOH, CoeamHeHHOE KOPOAEBCTBO.

ORCID: https://ORCID.org/0000-0003-4245-9939
Scopus Author ID: 6602748899

Mohamed Magdy Elbarbary

MD, npodpoeccop. AeTCKas Xmpyprms.
YHusepcuret Kcap-aAb-AnHuK, NpeACeAdTEAD
Kadpeapsl obLLLen xmpyprim Kampckoro
YHMBEPCHTETA.

Kaup, Ervner.

ORCID: 0000-0003-2112-4611

Scopus Author ID: 55221899000

Alexander Macdonald

MD, npodbeccop. AeTcKas XMpyprus.
BoAbHULO YeAckH 1 BecTmmHCTER, OOHA NHS.
AOHAOH, BeAMKOBPUTAHMS.

ORCID: 0000-0003-2400-4113

Scopus Author ID: 7401581870

Kivilcim Karadeniz Cerit

MD, npodbeccop. AeTCKaa XMpyprus
YHuBEPCUTET MAPMAPA, KOGOEAPO AETCKOM
XMpyprmm YHumsepcureta Mapmapa.
Ctambya, Typums.

ORCID: https://ORCID.org/0000-0002-1433-6993
Scopus Author ID: 55014627300

Kanokkan Tepmalai

MD, npodbeccop. AeTCKaa XMpyprus
YHUBEPCUTET YNAHTMASA, KOJDEAPT XMPYPTNM.
HaHrmaom, TAMAQHA.

ORCID: https://ORCID.org/0000-0003-2298-9385
Scopus Author ID: 56755423400

Joon Seong Park

MD, npodheccop )
MeAMLMHCKMIM KOAAEAX YHMBEPCUTETA EHCE,
XMpypruieckoe OTAEAEHME.

Ceyna, tOxHaog Kopes.

ORCID: https://ORCID.org/0000-0001-8048-9990
Scopus Author ID: 56610435600

Jaehoon Roh

MD, npodbeccop, obLLLECTBEHHOE
3APABOOXPAHEHME )
MeAMLMHCKMM KOAAEAX YHMBEPCUTETA EHCE,
AenapTameHT MPOdOUAAKTUHECKOM MEAMLMHBI U
OBLLLECTBEHHOTO 3APABOOXPAHEHMS.

Ceya, IOxHasg Kopes.

ORCID: https://ORCID.org/0000-0003-4228-7209
Scopus Author ID: 7102684075

lan P Bissett

MD, npodheccop. Xupyprmua

YHusepcurer OKAeHAQ, PAKYABTET MEAMLIUHCKMX U
MEAMKO-CAHUTAPHBIX HAYK, XMPYPIAS.

OkAeHA, HoBag 3eAaHAMs.

ORCID: https://ORCID.org/0000-0001-6530-2454
Scopus Author ID: 6603078935

Ho-Seong Han

MD, npodheccop. Xmpyprmua

MeanuMHCKMM G akyAbTET CEeyAbCKOrO
HALLMOHOABHOIO yHMBEPCUTETA, BOABHULLA BYHAQHT
CeyAbCKOro HOUMOHOABHOTO YHUBEPCUTETA,
XMpyprmyeckoe oTAEAEHHE.

Ceyna, tOxHaog Kopes.

ORCID: https://ORCID.org/0000-0001-2659-1260
Scopus Author ID: 7401969217

Ho-Kyung Chun

MD, npodbeccop. Xmpyprma

Kangbuk Samsung Hospital, Xupypruieckoe
OTAEAEHME.

Ceyna, HOxHaog Kopes.

ORCID: https://ORCID.org/0000-0003-0142-9063
Scopus Author ID: 55549960200

Eung Jin Shin

MD, npodpeccop. Xmpyprma

MeAMUMHCKMM KOAAEAXK YHMBEPCUTETA CYHYYHXAH,
OTAEAEHUE KOAOPEKTAABHOM XMPYPIMKM, Kadoeapa
XMPYPTn, Me AMLMHCKMIM KOAAEAX YHUBEPCUTETA
CyHYYHXAH, BOAbHMLLA YHMBEPCUTETA CYHYYHXAH B
By4yoHe.

By4oH, nposuHuMa KéHrnao, Pecnybamka Kopes.
ORCID: https://ORCID.org/0000-0002-5777-6403
Scopus Author ID: 34873706000
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Deepraj S. Bhandarkar

MD, npodpbeccop. Xupyprms

HauMoHAABHA BOABHMLLA 1 MEeAMLMHCKMI
MCCAEAOBATEABCKMI LLEHTP MM. TT.A. XUHAYAXM
KOHCYABTOHT MO MAAOMHBA3MBHOM XMPYPIMM U
POBOTU3MPOBAHHOM XMPYPIUM.

Mumbai, India.

ORCID: https://ORCID.org/0000-0003-0474-9193
Scopus Author ID: 7004849854

Craig Lynch

MD, npodpeccop. Xmpyprus, OHKOAOTUS

Intus, Kparmctyepd, HoBas 3eaaHams.

ORCID: https://ORCID.org/0000-0002-2336-6553
Scopus Author ID: 3

Cigdem Ulukaya-Durakbasa

MD, npodbeccop. AeTckasg Xmpyprus
C1ambByAbCkmm yHUBEPCUTET MeaeHueT, OTaeAeHne
AETCKOW XMpPypruu.

CrambByAa, Typumsg.

ORCID: https://ORCID.org/0000-0002-6474-3407
Scopus Author ID: 14424603300

Byung Seok Lee

MD, npodpeccop.

AKYLLEPCTBO U TMHEKOAOTMA

OTAEAEHME TACTPOSHTEPOAOTUM U TEMATOAOTUM
HAUMOHAABHOIO YHMBEPCUTETA HYHHAM.

Ceya, tOxHas Kopes.

ORCID: https://ORCID.org/0000-0001-6001-2079
Scopus Author ID: 57203247116

Barry Salky

MD, npodbeccop. Xupyprus

BoAbHULA MayHT-CUHAOM, NOYETHbIM MPOdoeCccop
CUCTEMbI 3APABOOXPAHEHMS MAYHT-CHHAA.
Hbto-Mopk, CoeanHeHHble LLTaTbI.

ORCID: 0000-0002-7734-0471

Scopus Author ID: 7003815975

Asim Shabbir

MD, npodpbeccop. Xmpyprms

HAUMOHAOABHAS YHUBEPCUTETCKAS OOABHMLLA,
CTAPLLUMI KOHCYABTOHT OTAEAEHMS OBLLLEM XMPYPTMK
(X1pYpPr1s BEPXHUX OTAEAOB XXEAYAOYHO-KMLLIEYHOTO
TPAKTA), KAGOEAPA XMPYPIMK. PyKOBOAMTEAD U
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A CLINICAL CASE OF RECURRENT RENAL TRANSPLANT PYELONEPHRITIS IN AN
IMMUNOSUPPRESSED PATIENT

N.R. Akramov’, A.N. Gainullov?, K.V. Sitkina?, M.E. Nagiev?, M.l. AlieV'

'Kazan State Medical Academy (KSMA) — branch of the Federal State Budgetary Educational Institution
of the Russian Ministry of Health
2State Autonomous Health Care Institution “Republican Clinical Hospital of the Ministry of Health
of the Republic of Tatarstan”, Kazan, Russian Federation

Summary. The arficle presents a clinical case of stage treatment of a 60-year-old patient with acute serous
pyelonephritis of a kidney transplant detected 1 year and 5 months after the operation. The first stage in the pa-
fient’s management tactics, after the clinical diagnosis was established, was empirical antibiofic therapy using
broad-spectrum drugs. De-escalation of antibiofic therapy was performed based on the data of microbiologi-
cal studies until complete elimination of the pathogen from the urine. Drug therapy also included hematopoiesis
stimulators and proton pump inhibitors, which was determined by the presence of concomitant pathologies in
the blood system and gastrointestinal tract of the patient.

Keywords: kidney fransplantation, bacterial infection immunosuppression, infectious complications, urinary
fract infection.

Introduction. Urinary tract infections (UTls) are among the most common problems in modern
fransplant surgery. According to several studies, these complications occur in 50-70% of patients [1,
2].Notably, in80% of cases, infectious complications develop within the first year post-transplantation,
with the peak incidence occurring during the first month. Predisposing factors for UTI development
include prior infections; recipient age and gender; metabolic disorders (specifically diabetes
mellitus); a history of native kidney cysts, chronic pyelonephritis, or genitourinary tfract anomalies;
prolonged hemodialysis; long-term bladder catheterization; bladder atony; post-fransplant
urological complications (such as urinary fistulas due to anastomotic leakage, stenosis, or bleeding
from the anastomosis site causing bladder famponade; urinary fistulas resulting from ureteral
necrosis; obstruction—including ureteral stricture, compression by a lymphocele, hematoma, or
spermatic cord, ureteral kinking, or obstruction by blood clots or calculi); and graft dysfunction [1,
3,4,8-11].

In addition to the factors listed above, key determinants of the severity of clinical manifestations
of infectious complications, as well as the duration and outcomes of hospitalization, include
immunosuppressive therapy and infection of the recipient withimmunomodulatory viruses—specifically,
viruses of the genus *Cytomegalovirus*-and enterobacteria such as *Escherichia coli* and *Klebsiella
pneumoniae* [5-7].

In recent years, the median age of patients undergoing kidney transplantation has reached 55
years. Due to the age-related decline in immunological reactivity, acute graft rejection occurs less
frequently, whereas infectious complications are more common. These complications play a leading
role among the causes of graft rejection [12, 13].

Thus, the primary focus of clinical practice aimed at reducing the risk of graft loss is adequate
anfimicrobial therapy, the management of urological complications, and the elimination of
hyperimmunosuppression (upon its clinical and laboratory identification).

Clinical case. Patient A., 60 years old, was admitted to the kidney transplantation department of
the Republican Clinical Hospital of the Ministry of Health of the Republic of Tatarstan complaining of
general weakness, evening fevers reaching 38 °C, and a change in urine color to red. His medical
history indicates that he has been ill since 2017, when lower-extremity edema developed; subsequent
evaluation revealed chronic glomerulonephritis. He was followed by nephrologists at his place of
residence. In 2020, his condition deteriorated; chronic kidney disease (CKD) was diagnosed, and
maintenance hemodialysis was initiated three times a week. Dialysis tolerance was satisfactory,
and there were no complications. In 2023, a kidney allotransplantation was performed, with the
graft placed in the right iliac fossa (Fig. 1). Graft function was preserved, and the patient received
immunosuppressive therapy with methylprednisolone, tacrolimus, and mycophenolic acid. There is
no evidence of graft rejection episodes.
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Fig. 1. Allografting of the kidney into the right iliac region

Computed tomography (CT) of the abdominal cavity and retroperitoneal space revealed renal
abnormalities, specifically reduced kidney size, irregular contours, and parenchymal thinning. The
pelvicalyceal systems of both kidneys were not dilated, and no calculi were detected. A cystic
lesion measuring 45 x 50 mm was observed in the right kidney. The perirenal adipose tissue appeared
streaky. A fransplanted kidney was identified in the right iliac region; its renal pelvis was dilated to 13.0
mm, and the surrounding adipose tissue showed signs of infiltration and contained fluid layers (Fig. 2).

Renal ultrasound supplemented the clinical picture by revealing signs of focal infiliration within the
kidney transplant, manifesting as three hypoechoic lesions—-measuring 20x12 mm, 12 mm in diameter,
and 11 mm in diameter-with an absence of blood flow in the affected areas. Chest CT scanning
revealed signs of a destructive lesion in the upper lobe of the right lung and pericardial effusion.
Echocardiography demonstrated left ventricular myocardial hypertrophy, left atfrial enlargement,
and grade | mitral and tricuspid regurgitation. Flow velocity in the left ventricular outflow fract was
slightly elevated; other valvular flow velocities were within normal limits. Pericardial fluid was present.

Fig. 2 X-ray computed tomography of the abdominal cavity and retroperitoneum
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Changes in laboratory parameters were observed in the complete blood count, characterized by
mild anemia and marked leukopenia, presumably of combined (bacterial and immunosuppressive)
origin. A rapid COVID-19 test yielded a negative result. Molecular testing of blood for Epstein-Barr
virus, herpes simplex virus types 1 and 2, and cytomegalovirus; testing for HIV-1/2 antibodies (IgM,
IgG) and p24 anfigen; testing for *Treponema pallidum* antibodies; testing for hepatitis B and C viral
anfigens; and blood culture for sterility (including antibiofic susceptibility testing) all yielded negative
results. Urinalysis revealed decreased specific gravity, turbidity, a high number of leukocytes per high-
power field, and a small number of bacteria per high-power field.

Laboratory and instrumental examination findings:

Microbiological data: 09-13.01.25. Analyzed specimen: Urine (single sample). Urine culture:
growth detected from enrichment broth (CFU/mL). Organisms isolated: 1. *Enterococcus faecium®*.
Anfibiotics/*Enterococcus faecium* isolates: Ampicillin R / 16 mcg/mL; Ciprofloxacin R / >4 mcg/mL;
Gentamicin (high-level) R / >128 mcg/mL; Imipenem R / >256 mcg/mL; Vancomycin S / <4 mcg/mL

Recommendations: Antibiofic therapy adjustment: Pharmacotherapy: . Treatment regimen:
Ceftriaxone/sulbactam 1.5 g IV bolus twice daily (15 vials) + Linezolid 600 mg IV bolus twice daily
(15 vials); Bacterial cultures: blood culture at peak fever; Monitoring treatment efficacy:: after 48-72
hours: CBC with differential, creatinine, CRP, INR, urinalysis.

Laboratory and instrumental test results (as of Jan 21, 2025) show positive dynamics: CRP 107.7 —
2.8 mg/L, creatinine 195 — <... umol/L. BUT Hb is 79! K is 5.6!!!

Microbiological data: 19(20)-22.01.25. Analyzed specimen: Spot urine sample. Urine culture: No
microflora detected (CFU/mL).

Recommendations: Correction of anemia; continue anfibiofic therapy. Pharmacotherapy:
Ceftriaxone 1.5 g IV bolus twice daily (12 vials) + Linezolid 600 mg IV bolus twice daily (12 vials) -
continue. Bacterial cultures: repeat. Monitoring freatment efficacy: Every 48-72 hours — CBC with
differential, creatfinine, CRP, INR, urinalysis.

Thus, based on the examinatfion and a medical consultation, the patient was assigned the
following clinical diagnosis: “Chronic kidney disease, stage 5; status post-kidney allotransplantation;
chronic glomerulonephritis; exacerbation of chronic fransplant pyelonephritis.” The pharmacological
freatment regimen included hematopoietic stimulants, oxazolidinones, proton pump inhibitors
(prescribed due to concomitant erosive gastritis), and combination cephalosporin therapy (Table 1).

Upon discharge, the patient is advised to follow a specific diet and undergo monthly follow-ups
with a general practitioner regarding acute kidney injury for the first three months, followed by annual
check-ups. Scheduled laboratory tests are required. Medications: Metipred 8 mg orally once daily;
Tacrolimus 2 mg orally once daily. Mycophenolic acid is fo be discontfinued.

Discussion. This clinical case highlights the need to develop personalized management algorithms
for fransplant recipients that account for both pathogen resistance profiles and the patient’s individual
metabolic characteristics. Managing urinary tract infections in kidney fransplant recipients is a key
issue in modern transplant medicine, given the high risk of graft loss associated with such infections.
Active research is currently underway to establish principles for creating individualized treatment
regimens and long-term monitoring strategies, with the aim of reducing the risk of graft loss and
improving patient quality of life. Equally important is the preventive aspect: educating patients on
hygiene and the early recognition of infection symptoms, as well as implementing regular screening
for asymptomatic bacteriuric—a condition that frequently serves as a predictor of complications

Table 1. Patient’s medication regimen

Name of the drug Pharmacological group Dosage used
Ferinject Parenteral iron preparation 2 ml once daily, single infravenous
(hematopoiesis stimulator) injection

Darbestim Hematopoiesis stimulant 0.3 mL once daily, subcutaneously as a
single dose.

Linezolid-Advanced Oxazolidinones 600 ml twice daily, IV, daily until
discontinuation

Esomeprazole Proton-pump inhibitors 40 mg once daily, IV, until
discontinuation.

Ceftriaxone + Sulbactam + Cephalosporin combinations Twice daily, infravenously, slowly, for 7

Sodium chloride days.
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in this patient population. Integrating these approaches into clinical practice has the potential to
significantly reduce the incidence of graft loss and improve long-term patient outcomes.
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KAMHUYECKUI CAYHAN PELLUAUBUPYIOLLLETO NMUEAOHE®PUTA TPAHCTIAAHTATA NOYKH
Y NAUMEHTA C UMMYHOCYNPECCUEU

H.P. Akpamos', A.H. FanHyAroB?, K.B. CutkuHa?, M.3. Harnes?, M.U. AAnes’

'KO30HCKOS roCyAQPCTBEHHAN MeAMLIMHCKAS akaaemms (KTMA) — domaman PreOyY ANO PMAHMO MuH3zapasa
Poccum
ToCyAQPCTBEHHOE GBTOHOMHOE YYPEXAEHME 3APABOOXPAHEHUS (PeCnyBAMKOHCKAN KAMHUYECKAS BOABHMLLO
MUHUCTEPCTBA 3APABOOXPAHEHMS PecnyBamkn TatapcTtany, KasaHe, Poccuickas Peaepaums

Peslome. B cTtatbe MPEACTABAEH KAMHUYECKMIM CAYHAM ITAMHOIO AEYEHMS MAUMEHTA 60 AET C OCTPbIM Ce-
PO3HbIM MMEAOHEMDPUTOM TPAHCMIAGHTATA MOYKM, BBISBAEHHbBIM CMYCTS 1 TOA U 5 MecaLeB MOCAE NPOBEAEHHOM
onepauunm. MepBbiM STAMOM B TAKTUKE BEAEHMS MALMEHTA, MOCAE YCTAHOBKM KAMHUYECKOTO AMATHO3A, CAY>XXMAQ
SMMMPUYECKAT OHTUOAKTEPUAABHAS TEPAMUI C UCMOAB3OBAHMEM MPENAPATOB LLUMPOKOro CREKTPA AEUCTBMS.
AedCKaAaLM AQHTUOMOTHUKOTEPAMMM MPOM3BOAMAACE HO OCHOBAHMM AQHHbBIX MMKPOBMOAOTHMHECKMX MCCAEAOBO-
HUIM AO MOAHOM DAMMMHALLMM BO3OYAUTEAS M3 MOYU. MEAMKOMEHTO3HAS TEPAMUSA TAKXKE BKAIOYAAO CTUMYAITOPSI
remMOonoa3a U MHIMBKUTOPBI MPOTOHHOM MOMIMbI, 4TO OOYCAOBAMBAAOCH HOAMYMEM COMYTCTBYIOLLLMX MATOAOTMM CO
CTOPOHbI CUCTEMBI KDOBM M XKEAYAOYHO-KMLLIEYHOTO TPAKTA MALMEHTA.

Kato4yeBbie cAOBA: TPDAHCIAQHTALMS MOYKM, BAKTEPUAABHAS MHADEKLMSA, MMMYHOCYNPECCHS, MHGDEKLIMOH-
Hble OCAOXKHEHMS, MHCDEKLIMI MOYEBBIX MYTEN.

BBeaeHHue. MHApeKLMU MOYEBBIBOAILLIMX MyTeM (MMI) 9BASIOTCA OAHOM M3 CAMBIX PACAPOCTPA-
HEHHbIX MPOBAEM COBPEMEHHOM TOAHCAAQHTALMOHHOM XMPYPRTMK. IO AGHHBIM PIAC MCCAEAOBAHMM,
3TU OCAOXHEHMUS BCTpevatoTCs y 50-70% 60AbHbIX [1, 2]. Mpu 310M B 80% CAYyHOEB MHADEKLMOHHbIE
OCAOXHEHUS PA3BMBAIOTCS B TEYEHME MEPBOTO FOACQ MOCAE TPOHCMOAQHTALMM, C NMMKOM 3060AEBOE-
MOCTM B MEPBbIM MeCaLL. [TPeAPACNOAAraOLLMMKM GOAKTOPAMM K PA3BUTHMIO MMIT MPUHATO CYMTATb
NPEALLECTBYIOLLME MHADEKLIMM, BO3PACT U MOA PELMMMEHTA, METABOANYECKME HAPYLLEHMS, B HOCT-
HOCTM, COXAPHbIM AMABET, HOAMYME B AHAMHE3E AQHHBIX O KUCTAX COOCTBEHHbIX MOYEK, XPOHMYECKOM
NMMeAOHedPUTE, AHOMOAMIX PA3BUTUI MOYEMOAOBOM CUCTEMbI, AAUTEABHBIM MEPUOA FTEMOAMOAAM3A,
AAMTEABHYIO KATETEPU3ALMIO MOYEBOTO My3blPs, €0 ATOHMIO, PA3BUTME YPOAOTUHECKMX OCAOXKHEHMM
MNOCAE TPAHCMAAQHTALLMM MOYKM, TAKMX KOK MOYEBBIE CBMLLIM, BO3HMKAIOLLME MPU HECOCTOATEABHOCTH
OHOCTOMO3Q, CTEHO3, KPOBOTEYEHME M3 OBAACTM AHACTOMO3A C TAMMOHOAAOM MOYEBOrO My3bIPS,
MOYEBbIE CBULLM, OBYCAOBAEHHbBIE HEKPO30OM MOYETOYHMKA, OOCTPYKLMA (CTPUKTYPA MOYETOYHMKA,
CAQBAEHME MOYETOYHMKA AMMADOLLEAE MAM TEMATOMOM, CEMEHHBIM KOHATUKOM, MEPErd Mmo4eToY-
HUKQ, OBCTPYKLMA MOYETOYHMKA CryCTKOMM KPOBU, KOHKPEMEHTOM), AMCDYHKLMIO TPAHCMAQHTATA
(1,3, 4,8-11].

NMOMMMO BbiLLIENEPEYMCAEHHBIX DAKTOPOB, OAHUMM 13 KAKOYEBBIX, OMPEAEAIOLLLMX BbIPAXKEHHOCTb
KAMHMYECKMX MPOABAEHMN MHADEKLMOHHBIX OCAOXHEHMM, AAMTEABHOCTb U MCXOAbI TOCMIUTAAM3IALMM,
ABASETCS MMYHOCYMNPECCUBHAS TEPAMNMS 1 MHBA3MSA OPTAHM3IMA PELMMUEHTA MMMYHOMOAYAMPYIOLLLA-
MM BUPYCCOMM, B HOCTHOCTH, BUpycamm poad Cytomegalovirus, aHTepobaktepmamm Escherichia coli,
a takke Klebsiella pneumoniae [5-7].

B NOCAEAHME rOAbI CDEAHAI MEAMOHA BO3PACTA AIOAEM, KOTOPbLIM MPOBOAMTCH ONEPATUBHOE BME-
LLIATEABCTBO MO TPAHCMAQHTALMM MOYKM, AOCTUIAC 55 AET. B CUAY BO3PACTHOIO CHUXEHUS MMMYHO-
AOTMYECKOM PEAKTUBHOCTM PEXKE PA3BMBAETCH OCTPOE OTTOPXXEHME TPAHCNAQHTATA, HO YALLLE BCTPE-
4AOTCA MHJOEKUMOHHbBIE OCAOXHEHMS. OHU 3AHUMCIOT BEAYLLLYIO POAb CPEAM MPUYUH OTTOPXKEHMS
TpaHcNAaHTaTa [12, 13].

TakMM OBPA30OM, TAOBHBIM HAMPOBAEHUEM KAMHUYECKOM PABOTbI, AAS CHMXKEHUS PUCKA MOTEPU
TPAHCMAQHTATA, CAYXMUT OAEKBATHAS AHTMMMKPOBHAS TEPANUS, KOPPEKLMA YPOAOTUHECKMX OCAOXK-
HEHWM 1 YCTPAHEHWE TMNEPUMMYHOCYNPECCUM (MPU €€ KAMHUKO-AQBOPATOPHOM MAEHTUAOMKALLMM).

Kanumndeckni cayydan. NaumeHt A., 60 A€T, ObIA FTOCAUTAAM3UPOBAH B OTAEAEHME TPAHCAAQHTALLMMK
noykm FAY3 «PecnyBAMKAHCKAS KAMHWMYECKAS BOABHMLA MUHUCTEPCTBA 3APCBOOXPAHEHMS Pecny6-
AMKM TATAPCTAH) C XXAAOBAMM HA OBLLLYIO CAADOCTb, MOBbILLEHME TEMMEPATYPLI TEAQ MO BEYEPAM
A0 38 °C, M3MEHEHME OTTEHKA MOYM HO KPACHbBIM. M3 AHAMHE3A M3BECTHO, YTO NALMEHT CYMTaET Cceb4
B0AbHbIM C 2017 roAd, KOTAQ MOSBUAMCH OTEKM HUXKHMX KOHEYHOCTEM, MPU AQAbHEMLLIEM OOCAEAOBQO-
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Puc. 1. AAAOTPOHCAAQHTALMS MOYKM B MPABYIO MOAB3AOLLHYIO OBOAQCTb

HWU BBIABAEH XPOHMYECKMU TAOMEPYAOHEPPUT. HOBAIOAQACSH Y HEADPOAOTOB MO MECTY XXMUTEALCTBA. B
2020 roay ObIAO YXYALLIEHME COCTOSHMS, MPU OBCAEAOBAHMM — XBIT, HQ4AT NPOTPAMMHbBIN TEMOAMAAMNS
3 PA33a B HEAEAID. [TEPEHOCUMOCTb AMAAM3IA YAOBAETBOPUTEABHAS, OCAOXKHEHMM HEe BbIAO. B 2023 roay
NPOBEAEHA AAAOTPOAHCIACHTALLMS MOYKM B MPABYIO MOAB3AOLLHYIO OBAACTb (pUC. 1). PYyHKLMI TPAHC-
MAQHTOTA ObIAG COXPAHEHA, MPOBOAMACCH MMMYHOCYMPECCHMBHAS TEPAMUI METUANPEAHMIOAOHOM,
TAKPOAMMYCOM M MHUKOGDEHOAOBOM KUCAOTOM. ACHHBIX O KPU3AX OTTOPXEHMS TOAHCMIAQHTATA HET.

Mpw NPOBEAEHMM PEHTTEHOBCKOM KOMMbIOTEPHOM TOMOrpadomm (PKT) opraHoB BptoLLIHOM MOAO-
CTM 1 3ABPIOLLMHHOMO MPOCTPAHCTBA M3MEHEHMS OMPEAEAIAMCH B MOYKAX B BUAE YMEHBLLIEHMS UX B
PA3MEPAX, HEPOBHOCTM KOHTYPOB U MCTOHYEHMS MAPEHXMMbI. HOLLEYHO-AOXAHOYHAS CUCTEMA OBEMX
noYyek He PACLUMPEHA, KOHKPEMEHTbI HE OBHAPY>XEHbI. KMCTO3HOE 0BPA30BAHME MPABOM MOYKM —
45%50 MM. TTapaHEMPAABHAS KAETYATKA TIKMCTAS. B MpaBOM MOAB3AOLLIHOM OBAQCTM ONPEAEAIACCH
nepecaxXeHHas NoYKa, AOXAHKA ee pacLUMpeHa A0 13,0 MM, OKPY>KAIOLLLOS XKMPOBAS KAETHATKA MH-
JOUALTPUPOBAHA, COAEPXKMT MPOCAOMKM XXMAKOCTU (pUC. 2).

Puc. 2. PEHTTeHOBCKAS KOMIMBIOTEPHAS TOMOTPACOMI OPTAHOB OPIOLLIHOM MOAOCTU M 3AOPIOLLMHHOMO
NMPOCTPAHCTBA
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YAbTPO3BYKOBOE MCCAEAOBAHME (Y 3M) MOYEK AOMOAHUAO KAMHWMHECKYIO KAPTUHY ACGHHBIMM O HO-
AMYUM MPU3HOKOB O4ATOB MHADUABTPALLMU TOAHCTIAQHTATA MOYKM B BUAE TPEX TMMOIXOTEHHbIX O4ArOB,
pasmepom 20x12 MM, AMAMETPOM 12 MM 1 AMAMETPOM 11 MM, C OTCYTCTBYIOLLIMM B AGHHOM OB-
AQCTU KPOBOTOKOM. Mpm nposeaeHmm PKT OPraHoB rpyAHOM MOAOCTM ONPEAEAIAMCH MPU3HOKM O4Ard
AECTPYKLMM B BEPXHEM AOAE MPABOrO AEFKOrO M BbINOT B MOAOCTM MEPUKAPAQ. DXOKAPAMOTrpAdOMS
MO3BOAMAQ OMPEAEAUTD TMNEPTPODUMIO MMOKAPAC AEBOTO XXEAYAOYKA, YBEAMHEHUE AEBOTO MPEACEP-
A, MUTPOABHYIO PETYPIUTALMIO MEPBOM CTEMEHM, TPUKYCMUAOABHYIO PEFYPIMTALMIO MEPBOM CTe-
MeHU. BbIAG HE3HAYMTEABHO YCKOPEHA CKOPOCTb B BBIXOAHOM TPAKTE AEBOTO XXEAYAOYKA. OCTOAbHbIE
CKOPOCTHbIE MOKA3ATEAM HA ARYTMX KAGMOHOX B MPEAEACX HOPMbI, KMAKOCTb B MOAOCTU NEPUKAPAQ.

M3meHeHUs AQBOPATOPHBIX MOKA3ATEAEN OTMEYAAMCH B KAMHMYECKOM QHAAM3E KPOBM M XAPAK-
TEPU3OBAAMCH QHEMMEM AETKOM CTEMEHM THKECTU 1 BIDCAXKEHHOM AEMKOMNEHMEM, MPEAMOAOXKUTEABHO
COYETAHHOrO reHes3a: 6AKTEPUAAbHAS M UMYHOCYMPECCUBHAS. DKcnpecc-tecT Ha COVID-19 AaQA OT-
PULLOTEABHBIM PE3YABTAT. MOAEKYAAPHO-OMOAOTMYECKME MCCAEAOBAHUS KPOBM HO BUPYC IMLUTEMHO—
bappa, Brpyc npocToro repneca 1, 2, LUTOMETAAOBUMPYC, MCCAEAOBOHME YPOBHS AHTUTEA KAQCCOB
M, G (IgM, IgG) K BUPYCY MMMYHOAEOULMTA YEAOBEKA BUY-1/2 1 QHTUreHa p24, ONPEeAEAEHUE AHTU-
TeEA K DAEAHOM TpEMoOHEME, OMPEAEAEHUE QHTUTEHA BMPYCA renatuta B, C, BakTteproaormyeckoe
MCCAEAOBOHME KPOBM HA CTEPUABHOCTb C OMNPEAEAEHUEM HYBCTBUTEABHOCTM MUKPOOPIOHM3MOB K
AHTUOMOTUKAM U ARYTMM AEKAPCTBEHHBIM MPENAPATAM AQAO OTPULLATEAbHbIM PE3YALTAT. B 0OLLLEM
AHAAM3E MOYM Y MALMEHTA ONPEAEAIAMC CHMXKEHME €€ YAEABHOM MAOTHOCTU, MYTHOCTb, AEMKOLLUTDI
B OOAbLLIOM KOAMHYECTBE B MOAE 3PEHMSA, OAKTEPUM B HEOOABLLIOM KOAMYECTBE B MOAE 3PDEHUS.

AQHHbBIE AQBOPATOPHO-MHCTPYMEHTAABHOIO OOCAEAOBOHMS:

Mukpoburoaormyeckme aAaHHble: 09-13.01.25 r. Mccaeayembit BUOMATEPUAA: MOYA MOPLMOHHAOS.
[MoCeB MOYM BbISBUA POCT CO cpeabl oboraLeHmns KOE/MA. TMpu nocese Bbia€AEHbI: 1. Enterococcus
faecium  AHTMOMOTHKK/KYyAbTYpPbl Enferococcus faecium Ampicillin R / 16 mcg/ml CiprofloxacinR />4
mcg/ml Gentamicin high R / >128 mcg/ml Imipenem R />256 mcg/ml Vancomycin S / <4 mcg/ml.

PekomeHaaummn: Koppekuma ABT, doapmakotepanus. K aedenHmto: p-p UedotpmakcoH/c6 1,5 2
P B/B BOAKOCHO (15 dbA) + p-p AnHezoamaa 600 mr 2 p B/B BOAIOCHO (15 doa); Bak. mocesbl: 6ak. No-
CEB KPOBM HA BbICOTE AMXOPAAKM. KOHTPOAbL 3CPAOEKTMBHOCTM Tepanmu: Yepes 48-72 4 — OAK ¢ Adb.,
kKpeatmHuH, CPB, MHO, OAM.

AQHHbIE AQBOPATOPHO-UHCTPYMEHTAABHOIO O6CAEAOBAHMA OT 21.01.25 r.: NOAOXKMTEABHAS AMHA-
muka: CPB 107,7-2,8 Mr/A, KpeaTuHWH — 195 (<) mkmoab/A. HO Hb - 791 K -5, 6!

Mukpobuonrormieckme aanHble: 19(20)-22.01.25 r. Uccaeayembit BUOMATEPUAA — MOYA MOPLLM-
OHHAS4. [ToCeB MOUM: MUKPOAOPLI HE OBHApPYXEHO, KOE/MA.

PekOMeHAQLMM: KOPPEKLMA AHEMMU, MOOAOAXUTE ABT. PapmakoTepanms: p-p LledptpmakcoH/
cb 1,512 p. B/B BOAOCHO (12 doA) + p-p AMHE3OAMAC 600 Mr 2 p. B/B BOAIOCHO (12 doA) MPOAOAXMTD.
Bak. moceBbl: MOBTOPUTL; KOHTPOAb SADAEKTUBHOCTM TEPANMM: KaXKAbIE 48-72 4 — OAK C ACD., KpeaTu-
HWH, CPB, MHO, OAM.

Takmm 0BpPA30M, HO OCHOBAHMMK MPOBEAEHHOTO OOCAEAOBAHUS M BPAYEOHOITO KOHCUAMYMA MA-
LMEHTY ObIA BBICTOBAEH KAMHUMYECKMM AMATHO3: «(XPOHMYECKA BOAE3Hb MOYKM, CTaaMa 5. COCTOdHME
MOCAE AAAOTPAHCAAQHTALLMM MOYKU. XPOHMYECKMIM TAOMERYAOHEDPUT. OBOCTPEHME XPOHMYECKOTO
MUEAOHEDPUTA TOAHCAACQHTATAN. CXEMO MEAMKAMEHTO3HOTO AEYEHMS BKAIOYAAQ B CEDS MPUEM CTU-
MYASTOPOB FEMOMO330, OKCA3IOAMAMHOHOB, MHIMOUTOPOB MPOTOHHOTO HACOCA (MPUEM AQHHBIX MpPe-
NapaToB OOYCAQBAMBAACH HOAMHYMEM DPO3MBHOTO FACTPUTA B KOYECTBE COMYTCTBYIOLLLEM MATOAOMMM),
LEeEdOAAOCTOPUHOB B KOMBMHALMK (TADA. 1).

Tabamua 1. CXxemMa MEAMKAMEHTO3HOTO AEYEHMSI MALUMEHTA

HassaHue npenapaTta PapmakoAorudeckas rpynna UcnoAb3yemas A03MpPOBKA
PepUHXKXEKT XKeaesa npenapat AAf MOPEHTEPAABHO- | 2MA X 1 pA3 B AEHb, B/B OAHOKPATHO
rO BBEAEHMUS (CTUMYASTOP remMonoa3a)

AapbaCcTim CTUMYASTOP remonoasa 0,3 MA X 1 pa3 B AEHb,

nM/K — OAHOKPATHO
AMHE3OAMA-DABAHCA OKCA30AMAMHOHDI no 600 MA X 2 pA3A B AEHb,

B/B €XX€AHEBHO, AO OTMEHDI
D30MENPA30A NHrMBUTOPBI MPOTOHHOIO HACOCA 40Mmr x 1 pa3 B A€Hb,

B/B — EXXKEAHEBHO, AO OTMEHDI
LedotprakcoH + Cyabbak- | LledaaocnopmHbl B KOMBUHALLMAX 2 pa3d B AEHb, B/B, MEAAEHHO,
TAM + HaTpma XAOPUA EXXEAHEBHO, B TEYEHME 7 AHEM
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MocA€e BbIMMCKM NALMEHTY PEKOMEHAOBAHA AMETA, HODAIOAEHME Y TEPAMEBTA MO BONPOCY OCTPO-
rO MOBPEXAEHMSI MOYEK EXXEMECHYHO B TEYEHME MEPBLIX TPEX MECALLEB U AOAEE OAMH PA3 B TOA, QHO-
AM3bl MO rpadomky, Metunpea 8 Mmr 1 pa3 B AE€Hb, BHYTPb. TAKPOAMMYC 2 M 1 pA3 B AEHb, BHYTPb. MC-
KAKOYEHME MMKOTGDEHOAOBOM KMCAOTSI.

O6cyxaeHue. AQHHbIN KAMHUYECKMIM CAYHOM MOAYEPKMBAET HEOBXOAMMOCTb PA3PABOTKM MEPCO-
HOAM3MPOBAHHBIX AATOPUTAMOB BEAEHMS PELMMMEHTOB TDAHCMAOHTATA, YYUTbIBAIOLLLMX HE TOABKO MPO-
DUAb PESUCTEHTHOCTU BO3BYAUTEAEM, HO M MHAMBUAYOABHBIE METADOAMYECKME OCODEHHOCTM NALLM-
€HTA. Bompoc BeAEHMS MAUMEHTA C MHADEKLMEN MOYEBLIBOAILLIMX MYTEM MOCAE AAAOTPAHCMACQHTO-
LMK MOYKM ABASETCH OAHMM M3 KAKOYEBBIX B COBPEMEHHOM TPAHCMAQHTOAOTMM. AKTYOABHOCTb TEMbI
OOBACHAETCS BBICOKMM PUCKOM MOTEPU TPAHCAAQHTATA MPU MPUCOEAMHEHUM MHADEKLMM. HO ceroa-
HALLUHMM AE€Hb BEAYTCS AKTMBHbIE PABOTHI MO PA3PABOTKE MPUHLLMMIOB COCTABAEHMS MHAMBUAYOABHbIX
CXEM AEYEHMA M AOATOCPOYHOTO MOHUTOPUHIA. AQHHbBIM BEKTOP PABOTHI MPECAEAYET LLEAL CHVKEHMS
PUCKA MOTEPU TRAHCTAQHTATA M MOBbILLEHME KAYECTBA XXM3HM MALMEHTOB. HE MeHee BaXKHA Npodou-
AQKTMHECKAS COCTOBALIOLLLAS: ODYYEHME MALUMEHTOB TMIMEHE, PAHHEMY PACMO3HABAHMIO CUMMITOMOB
MHADEKLMM 1 PETYAIPHOMY CKPUHUHTY BECCUMITOMHOM BAKTEPMYPUU, KOTOPAS Y STOM KATETOPUM
OOAbHbIX YOCTO CTAHOBUTCS MPEAMKTOPOM OCAOXKHEHMN. MHTENPALLMSA TAKMX MOAXOAOB B KAMHUYECKYIO
MPAKTMKY CMOCOOHA CYLLLECTBEHHO CHM3MUTb YOCTOTY MOTEPU TPAHCAAQHTATA M YAYHLUMTb KAYECTBO
>KM3HM MALMEHTOB B OTAOAEHHOM MEPUOAE.
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TORSION OF THE VASCULAR WALL OF THE ACCESSORY SPLEEN IN A CHILD,
COMPLICATED BY THE FORMATION OF AN ABSCESS

M. Bashir'?, A.A. Tsybin', P.Y. Degtyarev?, A.D. Sidorov?, L.S. Prilepa?, A.R. Yudnika?

Tula City Clinical Hospital of Emergency Medical Care named after D.Ya. Vanykin, Tula, Russia
2Federal State Budgetary Educational Institution of Higher Professional Education
“Medical Institute of Tula State University”, Tula, Russia

Background. Intfroduction. The spleen is the largest gland in a child’s body in ferms of the content of lymphoid
fissue that provides cellular immunity. It develops from mesenchymal cells in the dorsal mesogastric region in the
fifth week of embryogenesis. The size of this organ is very diverse and depends on the individual characteristics
and age of the patient. By the age of 10, the spleen weighs 66-70 g. Torsion of the vascular pedicle of the ac-
cessory spleenin a child is a rare developmental pathology in the practice of pediatric surgeons and can cause
severe abdominal complications in emergency pediatric surgery. In the presented clinical case, the formation of
an abscess occurred as a result of ischemia of the accessory tissue of the spleen, its necrosis and the formation
of an abscess due to torsion of the vascular pedicle.

The purpose of the study. To present a clinical case of an 8-year-old girl with a complication that required
surgical freatment due to forsion of the vascular pedicle of the additional spleen, ischemia, necrosis and abscess
formation of the tissue of the additional spleen. To determine the prognostic significance of this clinical observa-
fion in emergency pediafric abdominal surgery, diagnostic issues and indications for surgical freatment in ferms
of prevention and freatment of complications. To summarize the existing experience in this area.

Materials and methods of research. The analysis of the medical record of an 8-year-old girl who underwent
emergency diagnosis and freatment at the pediatric surgical department of the Tula City Clinical Emergency
Medical Hospital named after D.Ya. Vanykin, Tula, Russian Federation, was carried out. The child’s disease de-
veloped acutely after full recovery, without any provoking factors. Standard physical, clinical, laboratory studies,
imaging (ultfrasound, MRI, CT with confrast) and bacteriological studies were used for pre- and postoperative
diagnosis.

Results and discussion. After intensive freatment and surgical intervention (laparotfomy with treatment of a
purulent lesion according to urgent indications), on the 14th day, the child was discharged for outpatient ob-
servation in satisfactory condition. The postoperative period was uneventful. Early results were monitored. It can
be concluded that difficulties in diagnosing malformations of the spleen create a risk of complications; in the
patient, this manifested itself in the form of an abscess of the accessory spleen. Conclusion. Conclusions. Diag-
nosis of malformations of the spleen in emergency situations has its own characteristics and difficulties. Experi-
ence in routine X-ray diagnostics is needed, first of all, fo identify additional tissues of the spleen. In children with
abdominal pain syndrome, emergency X-ray diagnostics in a specialized department is necessary to detect this
rare pathology.

Keywords: an extra spleen, abscess of the spleen, children, a clinical case, twist the legs of the spleen, X-ray

diagnostics.

Relevance. Introduction. The spleen is the largest lymphoid organ in a child’s body; alongside
the thymus, it plays a crucial role in B- and T-cell immunity. This fact alone warrants close attention to
the study of its anatomy and function. Furthermore, developmental and functional anomalies of the
spleen often lead to complications of varying severity-sometimes necessitating surgeries that threaten
vital bodily functions—and can predispose adult patients to similar conditions later in life [1]. The organ
develops from mesenchymal cells in the dorsal mesogastrium during the fifth week of embryogenesis.
Its size varies considerably depending on the patient’s age and individual characteristics; by the age
of ten, the spleen weighs between 66 and 70 grams. This article presents a clinical case of an abscess
forming in an accessory spleen due to torsion of its vascular pedicle in an eight-year-old girl. Torsion
of an accessory spleen’s vascular pedicle is a rare developmental anomaly in pediatric surgical
practice, yet it can cause severe abdominal complications requiring emergency surgery. In the case
described, the abscess resulted from ischemia of the accessory spleen fissue, followed by necrosis
and abscess formation caused by the torsion of the vascular pedicle.

Aim and objectives of the study. To present a clinical case of an 8-year-old girl who required surgical
intervention due to torsion of the vascular pedicle of an accessory spleen, resulfing inischemia, necrosis,
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and abscess formation within the accessory splenic tissue. To assess the prognostic significance of this
case in pediatric emergency abdominal surgery, as well as diagnostic considerations and indications
for surgery regarding the prevention and management of complications. To summarize experience
regarding this issue.

Materials and methods of the study. We analyzed the medical history of an 8-year-old girl
who underwent emergency diagnosis and freatment at the pediatric surgery department of the
D. Ya. Vanykin Tula City Clinical Emergency Hospital (Tula, Russian Federation). The child’s illness
had an acute onset against a background of complete health, with no identifiable precipitating
factors. Diagnostic procedures performed before and after surgery included standard physical
examinatfions, clinical laboratory tests, imaging studies (ultrasound, MRI, and contrast-enhanced CT),
and bacteriological analyses. A review of the literature revealed no publications describing an intra-
abdominal complication in a child caused by torsion of the vascular pedicle of an accessory spleen
resulting in necrosis and abscess formation.

The clinical presentatfion was characterized by intfermittent, localized abdominal pain and a
progressive increase in signs of systemic infoxication, accompanied by hyperthermia peaking at
39.1°C. Upon examination by a pediatric surgeon, abdominal palpation revealed a mass in the
left hypochondrium. Diagnosing an intra-abdominal abscess of an accessory spleen at the early
stage of the disease—-which lacked specific symptoms—was understandably challenging. Based on
subjective and objective findings, as well as ongoing monitoring, a decision was made to pursue an
active surgical freatment strategy. Abdominal ultrasound visualized a heterogeneous anechoic mass
(measuring 10.6 x 10.3 cm) located near the greater curvature of the stomach; the mass contained
a cenftral hypoechoic (solid) component (6.7 x 3.3 cm) and remained fixed during changes in body
position. Color Doppler mapping (CDM) revealed intermittent blood flow within the center of the
mass. Surgical infervention consisted of an emergency laparotomy and debridement of the purulent
focus. The postoperative period was uneventful; the patient received antibiotic, anti-inflammatory,
and detoxification therapy, as well as physical therapy.

The girl was discharged in satisfactory condition on the 14th postoperative day, with follow-up
care to be provided by the outpatient clinic. A follow-up examinatfion was recommended in four
months. At the follow-up visit, the patient was active and reported no specific complaints. This case
is of multidisciplinary diagnostic interest—particularly for pediatric surgeons and pediatricians—-when
evaluating patients presenting with intermittent, localized abdominal pain and fever.

Results and discussion. Description of a clinical case: An 8-year-old girl was admitted on an
emergency basis to the pediatric surgery department of the D.Ya. Vanykin Tula City Clinical Emergency
Hospital in a condifion of moderate severity. According to her mother, the child developed epigastric
pain, general weakness, and a fever (peaking at 38.0 °C) on February 14, 2024, prompting a call fo the
emergency medical service (EMS). EMS personnel recommended hospitalization for observation and
evaluation due to unspecified abdominal pain; however, the patient’s parents refused admission. The
symptoms persisted over the following day, and the local district physician was called on February 16,
2024. Following an examination, a diagnosis of viral pharyngitis was made, and freatment with antiviral
and symptomatic antipyretic drugs (Arbidol, paracetamol) was prescribed, along with outpatient
follow-up. No clinical improvement was observed over the next seven days despite the ongoing
freatment. The girl contfinued to experience hyperthermio-with daily femperature spikes reaching a
maximum of 39.1 °C-as well as intermittent abdominal pain (predominantly in the epigastric region),
signs of infoxication, reduced appetite, and weakness.

On February 24, 2024, the patient visited the on-duty physician at her local oufpatient clinic
presenting with the aforementioned complaints; an abdominal ulfrasound was performed, revealing
amass of undetermined originin the upper abdomen, in the region of the spleen. Following a specialist
referral, an emergency consultation with a pediatric surgeon was conducted. Subsequently, on the
same day, the patient was admitted to the Pediatric Surgery Department of the D.Ya. Vanykin Tula
City Clinical Emergency Hospital.

Physical and laboratory examination. General inspection reveals the patient fo be in an active
position with clear consciousness; she is of normosthenic build, and her skin is of normal color. The
abdomen is not distended, is symmetrical, and moves with respiration; superficial palpation reveals
it fo be soft but tender in the epigastric region, with mild involuntary guarding. Deep palpation elicits
marked tenderness and muscle guarding in the left hypochondrium; signs of peritoneal irritation are
absent. Deep palpation identifies an ill-defined mass in the projection of the lower pole of the spleen.
Laboratory test results are presented in Tables 1, 2, and 3.
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Table 1. Dynamics of complete blood count (CBC) parameters during diagnosis and freatment

HOW 26.02.24 04.03.24 07.03.24 11.03.24 14.03.24
erythrocytes 4.1 3.61 3.7 4.25 4.06
hemoglobin 111 100 100 120 115

leukocytes 15.8 13.3 7.6 3.7 58
n/a 4 3 3 1 1

c/4 58 60 62 67 68

lymphocytes 25 25 26 25 26
monocytes 10 8 7 5 3

platelets 683 665 668 501 505

Table 2. Dynamics of biochemical blood parameters during diagnosis and treatment

TANK 28.02.24 14.03.24

total bilirubin 11 12
indirect bilirubin 9 12
cholesterol 3.6 4.4
creatinine 54 52
SRB 187 6
ACT 16 31
ALT 22 24
Alkaline phosphatase 241 191
GGPT 22

amylase 17 39
fotal protein 62 63
friglycerides 0.9 1.05
HDL 1.26

LDL 2.0

glucose 4.5 3.6

Table 3. Monitoring of urinalysis (UA)

Urinalysis 27.02.24
color XKEATbIN
relative density 1020
leukocytes 1-2 B NOAE 3peHUs
squamous epithelium 2-4
MuCuUs +4++
urates +
pH 6.0

Instrumental studies: Abdominal ultrasound (26.02.24): no free fluid detected in the abdominal
cavity or pelvis. A heterogeneous anechoic mass measuring 10.6 x 10.3 cm is visualized projecting from
the greater curvature of the stomach; it contains a central hypoechoic (solid) component measuring
6.7 x 3.3 cm and is immobile upon changes in body position. Color Doppler imaging shows partially
preserved blood flow that terminates atf the level of the cenfral hypoechoic zone. EGD (26.02.24):
moderate localized hypertrophy and hyperemia of the gastric mucosa along the greater curvature,
with duodenogastric reflux. No signs of esophagitis. Abdominal CT (26.02.24): inflammatory mass in
the left abdominal cavity, external to the greater curvature of the stomach. Suspicion of an abscess
of indeterminate organ origin. Accessory spleen? Abdominal MRI (28.02.24): MRI findings show an
area of abnormal signal infensity in the upper left abdomen; this may represent an inflammatory
process, with no conclusive evidence regarding its organ of origin. Moderate amount of free fluid in
the left abdominal cavity and left pleural space.

On February 29, 2024, based on the patient’s complaints, objective findings, and laboratory
diagnostic data, a preliminary diagnosis was established: torsion of the vascular pedicle of an
accessory spleen, resulting in the formation of an infra-abdominal infilfrate and subsequent abscess
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formation. Given the purulent-inflammatory nature of the suspected complication and the patient’s
prolonged febrile state, additional tests were performed: stool analysis for dysentery-group bacteria
and *Salmonella* (March 7, 2024)-no dysentery-group bacteria or *Salmonello* were detected; and
a bacteriological culture of venous blood from the cubital vein for sterility (March 7, 2024)-the culture
was sterile.

Based on the patient’s assessment, a decision was made to perform surgery. The procedure con-
sisted of: laparotomy; exploration of the abdominal cavity; adhesiolysis of loose adhesions; drainage
and debridement of the abscess; resection of the abscess capsule and a portion of the inflamed
greater omentum; splenectomy of an accessory spleen and its pedicle with secure ligation; appen-
dectomy due to secondary changes in the appendix; and lavage and drainage of the abdominal
cavity.

Operative procedure: An upper midline laparotomy was performed under endotfracheal anes-
thesia. A moderate amount of clear, odorless effusion with a slight hemorrhagic component was en-
countered. Initial exploration of the abdominal cavity revealed collapsed, pink loops of smallintestine
with no signs of microcirculatory impairment; the intestinal serosa appeared glistening and free of
hemorrhages. The large intestine showed no visible pathology. A mass was visualized and palpated
in the region of the splenic flexure of the colon, the spleen, and the proximal third of the greater cur-
vature of the stomach; the mass was situated inferior to the greater curvature, displacing the gastric
wall superiorly. It was enveloped by a segment of the greater omentum-which was muddy-brown in
color-and was bound by a combination of dense and loose adhesions to the mesentery and wall of
the distal transverse colon. Stepwise adhesiolysis and mobilization were performed on the inferior and
left lateral aspects of the mass, which measured 13 x 10 x 9 cm. During the mobilization process near
the splenic flexure, a fibrous band-suspected to be a vascular pedicle-was identified; it appeared to
originate independently of the splenic hilum and exhibited a 360° torsion. After freeing the mass from
adhesions, an impending perforation was observed on its anterolateral wall, located near the distal
end of the twisted pedicle (Figs. 2, 3). The blades of a “Mosquito” hemostatic clamp were inserted
through this opening, resulting in the discharge of purulent-necrotic contents mixed with blood-re-
sembling “"meat-washings” fluid—-and characterized by an unpleasant *E. coli*-like odor. A sample of
the pathological exudate was collected for bacterial culture. (Infraoperative bacterial culture of the
wound contents: no pathogenic or opportunistic microflora detected.) Subsequently, the perforation
opening was enlarged; the fip of the suction device was infroduced into the abscess cavity, and 50.0
ml of purulent-necrotic material was aspirated. The abscess walls collapsed, and a grayish-brown
area of necrofic tissue-measuring approximately 3 x 3.5 x 2.5 cm and resembling splenic tissue-was
found within the cavity.

Upon further exploration of the abscess area, the anterosuperior wall of the abscess capsule was
found to be intimately adherent to the posterolateral wall of the stomach. The capsule was sepa-
rated from the gastric wall using a combination of sharp and blunt dissection, without causing injury.
The abscess capsule was extensively mobilized from surrounding fissues and excised, along with the
inflamed section of the greater omentum and the necrofic vascular pedicle; subsequent ligation for
hemostasis was performed. A final inspection of the abdominal cavity and an examination of the
small and large intestines were carried out. Inspection of the ileocecal region revealed secondary
inflammatory changes in the appendix. To prevent the potential spread of inflammation postopera-
fively, a decision was made fo remove the appendix. A standard appendectomy was performed,
involving stump inversion and the placement of a purse-string suture. The abdominal cavity was la-
vaged with antiseptic solution (aqueous chlorhexidine), dried, and drained. A drainage tube was
inserted through a counter-incision in the left lateral abdominal wall and secured to the skin with inter-
rupted sutures. The laparotomy wound was closed in layers using interrupted sutures, and skin sutures
were applied.

Postoperative pharmacologicalmanagement included systemic antibiotic therapy (ceftriaxone 1
g inframuscularly twice daily for 7 days) and baseline infusion therapy with glucose-saline solufions on
the first postoperative day. A nasogastric tube wasinserted. Early enteral tube feeding commenced on
the second postoperative day (Diet 0), followed by tube removal. Aliquid, pureed diet was prescribed
starting on the third postoperative day. Gastroprotection and gastritis freatment (omeprazole and
pancreatin) were initiated on the third postoperative day. A gentle diet was infroduced on the sixth
or seventh postoperative day. Daily care of the laparotomy wound involved cleansing the suture
site and changing the aseptic dressing. From the tenth day onwards, the patient was placed on
Pevzner's Diet 1.
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Fig. 1. Stage of isolating an inflammatory abdominal mass during laparotomy
Fig. 2. Exposed abscess wall at the site of impending perforation, prior fo evacuation
Fig. 3. Stage following abscess evacuation, excision of the abscess capsule and vascular pedicle, and
resection of a portion of the greater omentum. Prior to peritoneal lavage

Postoperative instrumental assessments: Abdominal ultrasound (01.03.24) - no free fluid
detected in the abdominal cavity or pelvis; gastric and intestinal peristalsis visualized but sluggish.
Pleural ultrasound (01.03.24) — left-sided pleural effusion (approx. 100 ml); diagnostic puncture was
deemed unnecessary due to the clinically insignificant volume. Abdominal ultrasound (07.03.24) — a
conglomerate of bowel loops measuring 3.2 x 1.6 cm visualized in the left hypochondrium at the site
of the postoperative scar; peristalsis significantly sluggish. Abdominal ultrasound (14.03.24) — no free
fluid detected in the abdominal cavity or pelvis; active peristalsis. Uncomplicated early postoperative
course. Drain removed on postoperative day 4. Sutures removed on postoperative day 10. Surgical
wound healing by primary intention.

February 16, 2024 — February 23, 2024: lack of positive response to ongoing treatment; persistence
of fever, pain, and intoxication syndromes.

February 24, 2024: Visit o the local primary care physician at the outpatient clinic; abdominal
ultrasound performed (revealing an abdominal mass of undetermined etiology). Consultation with a
pediatric surgeon. Admitted on an emergency basis to the Pediatric Surgery Department of the D.Ya.
Vanykin Tula City Clinical Emergency Hospital.

February 25-28, 2024: Laboratory and instrumental examinations were performed due to
persistent complaints of intermittent epigastric pain and fever (up to 39.1°C). Blood analysis revealed
leukocytosis (15.8 x 10°/L) and an elevated CRP level (187 mg/L). Abdominal ultrasound, CT, and
MRI were performed, revealing a mass in the left abdomen, lateral to the greater curvature of the
stomach, and confirming the presence of accessory spleens.

February 29, 2024: Based on persistent clinical symptoms, physical examination findings, and
laboratory andinstrumental test results, a preliminary diagnosis was established: “Torsion of the vascular
pedicle of an accessory spleen with abscess formation.” Emergency surgery was performed on the
same day, consisting of laparotomy, exploration of the abdominal cavity, adhesiolysis, and abscess
drainage and debridement. Approximately 50.0 ml of purulent-necrotic contents was evacuated.
The preoperative diagnosis was confirmed: a necrotic fragment of an accessory spleen was found
within the abscess cavity. The abscess capsule, a section of the inflamed greater omentum, and the
necrotic vascular pedicle of the accessory spleen were excised, followed by ligation. To prevent
the spread of observed secondary changes to the vermiform appendix, an appendectomy was
performed, along with lavage and drainage of the abdominal cavity. The patient emerged from
anesthesia, was extubated on the operating table, and resumed spontaneous breathing.

March 1,2024—-March 13, 2024: The early postoperative period proceeded uneventfully. The patient
complained of generalized weakness and pain in the upper abdomen and the surgical wound area.
Physical examination revealed mild tenderness in the upper abdomen and at the surgical wound
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site; the abdomen moved with respiration and was soft on palpation, with active bowel sounds.
Motor function recovery followed the standard timeline. During this period, the patient received
comprehensive freatment, including anfibiotics (Ceftriaxone, Amikacin, Metronidazole), standard
IV fluid therapy, and gastroprotective agents (omeprazole, pancreatin) for 6-7 days. Infranasal
gastric intubation (drainage) was performed on the first postoperative day, and the nasogastric tube
was removed on the second day. Bowel transit was restored following the initiation of early enteral
nutrition. Changes in the small intestine observed on March 7, 2024-attributed to surgical frauma and
associated peristaltic dysfunction—-did not adversely affect the recovery of intestinal function. The
abdominal drain was removed on the fourth day (March 4, 2024). Spontaneous bowel movement
occurred on the eighth postoperative day. A follow-up abdominal ultrasound on March 1, 2024,
showed no free fluid. Moderate left-sided reactive pleurisy, noted on the March 1, 2024 ulirasound,
resolved without additional interventions or tfreatment. A positive frend in laboratory parameters was
observed: a decrease in leukocyte count to 7.6 x 10°/L by March 7, 2024, and normalization by March
14, 2024 (5.8 x 10°/L), as well as a significant reduction in CRP to 6 mg/L by March 14, 2024. Sutures
were removed on day 10; the wound healed by primary intention.

March 14, 2024: The patient’s condition upon discharge is satfisfactory; she reports no complaints,
is in good spirits, and is active. A follow-up ultrasound of the abdominal cavity and pleural spaces was
performed; no pathology of the albdominal or pleural organs was detected. She is being discharged
with the following final diagnosis: Primary condition: Torsion of the vascular pedicle of an accessory
spleen. Complication: Necrosis of the accessory spleen with abscess formation.

July 1, 2024: long-term follow-up examination; no complaints. The postoperative scar is pink, firm,
and well-healed, with no signs of inflammation or hypertrophy; abdominal palpation is painless, and
the abdomen is soft. Ultrasound of the abdominal cavity and pleural spacesrevealed no abnormalities
in the abdominal or pleural organs.

When analyzing the disease’s progression, diagnosis, and outcome, it is worth noting that key
challenges, shortcomings, and errors in the patient’s management strategy can be identified at
various stages of the process. This aspect is rarely addressed in contemporary publicafions.

February 14, 2024: Upon the onset of the patient’s initial symptoms—specifically epigastric pain
and a body temperature rising to 38.0°C-the child required hospitalization in a specialized facility.
The parents’ refusal of inpatient monitoring created additional difficulties for diagnosis and treatment.

On February 15, 2024, as symptoms persisted, a district physician was called to the patient’'s home;
a preliminary working diagnosis of “viral pharyngitis” was established, and antiviral and symptomatic
therapy was initiated. The patient was not evaluated by a pediatric surgeon despite the persistence
of abdominal symptoms—a situation that in itself posed a risk of surgical complications. The erroneous
working diagnosis delayed the detection of the splenic anomaly. Diagnostic imaging could have
helped establish the correct diagnosis at this earlier stage, before an inflammatory infilirate involving
adjacent organs (stomach, fransverse colon, omental bursa) had formed; the subsequent course
of the disease confirmed this. Ultrasound, CT, and MRI scans were performed only after the infiltrate
had developed, which complicated visualization. It should also be noted that, at this stage of the
clinical case, there was a persistent risk of the purulent-inflammatory process spreading across the
peritoneum (progressing from infilfrate to abscess) and the development of peritonitis.

Early, successful diagnosis of an accessory spleen is possible if the patient is admitted to the
hospital for observation in a timely manner and undergoes emergency ultrasound and CT scanning—
including additional preparation and the use of contrast agents. Many authors have noted this [1,
12]. See Figs. 4 and 5.

In our case, abdominal ultrasound visualized a heterogeneous anechoic mass (measuring 10.6
x 10.3 cm) with a central hypoechoic (solid) component (6.7 x 3.3 cm) located along the greater
curvature of the stomach; the mass remained fixed during changes in body position. Color Doppler
imaging revealed intermittent blood flow within the center of the mass. Diagnosing an accessory
spleen at this early stage-characterized by an infiltrative process lacking specific symptoms—was
understandably challenging. Furthermore, following the child’s admission to a specialized hospital,
diagnostic laparoscopy could have aided in confirming the initial diagnosis and determining the
surgical approach, while also providing an objective assessment of the surgical site.

Attention should also be paid to certain terminological issues and definitions relevant to this
specific clinical case. During abdominal surgeries, surgeons frequently encounter—for various reasons—
anomalies in the shape, structure, or position of the spleen that do not require surgical intervention on
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Fig. 4 Fig. 5

Fig. 4, 5. MRI of the abdominal organs. Arrows indicate an accessory spleen

the organ itself. Autopsy data indicate that an accessory spleen is found in 10-15% of the population
[10]. The organ’s mobility within the abdominal cavity is attributed to an excessively long vascular
pedicle and the absence or elongation of supporting ligamentsresulting from disrupted embryogenesis
[5]. Terms such as “auxiliary spleen” and "accessory splenic lobe” are frequently encountered in the
literature [1, 13].

Normal human anatomy indicates that the human spleen does not have a lobular structure [9].

A formation can likely be considered an accessory organ-or, in our case, an accessory spleen—if
it exhibits the key characteristics: an autonomous blood supply, a ligamentous apparatus forming a
splenic pedicle, and an identical fissue structure. All these feafures were present in our clinical case.
In otherinstances, one might be dealing merely with fragmented splenic tissue (resulting from a failure
of fusion during embryogenesis). However, this classification issue requires further study.

The prevalence of splenic anomalies ranges from 18.8% to 30.7% [13, 14]. According to several
authors, the development of an “accessory lobe” and the occurrence of accessory spleens are
associated with developmental anomalies or result from the traumatic implantation of parenchymal
cells onto adjacent organs [3].

Morphofunctional analysis of the accessory spleen confirmed that it possesses all the structural
elements of the organ and performs all its functions [4]. The most common locations for an accessory
splenic “lobe” are the splenic hilum (75% of cases) and the tail of the pancreas, the splenic artery,
or the gastrosplenic ligament (20% of cases) [8]. However, the authors do not specify whether the
anomalies observed in all instances exhibited the essential characteristics of the organ; it is probable
that the fissue in question was merely fragmented splenic tissue.

A congenital accessory spleen has a long pedicle that is prone to torsion [2]. Impaired blood sup-
ply leads to necrobiotic processes and infense microbial proliferation, which, in furn, results in abscess
formation [10].

Splenic abscess is arare and potentially dangerous condition, occurring in 0.2% of the population.
Conditions associated with this complication include frauma, endocarditis, urinary tract infections,
malignant neoplasms, immunodeficiency, and splenic tissue ischemia of various etiologies [2]. The
microbiological profile of an abscess in an accessory spleen is offen characterized by saprophytic
microflora [12].

OCHOBHbIM METOAOM AEYEHMA aBCLLEeCCO AOBABOYHOM AOAM IBASETCS ONEPALMI: PEBM3MI BPIOLLI-
HOWM MOAOCTU, APEHUPOBAHME ABCLLECCA C MOCAEAYIOLLMM YAQAEHMEM HEKPOTUYECKMX TKAHEM U pe-
3EKLMEN BOCMAAUTEABHO BOBAEYEHHbIX TKAHEW. Onepaumen BbIOOpa B AOHHOM KAMHMYECKOM CAYYaE
ABAIACICb OTKPBITAS AQMAPOTOMMS.

In summary, given the radical surgery performed-during which the pathological focus (an ab-
scessed, twisted vascular pedicle of an accessory spleen) was confirmed and removed-the absence
of infraoperative complications, and the favorable postoperative course, the patient’s health prog-
nosis is favorable, and there are no impairments in social adaptation.
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A favorable outcome was ensured by the appropriate choice of an active surgical strategy: the
timely performance of a radical surgical intervention via laparotomy, which allowed for an adequate
exploration of the abdominal cavity, assessment of the pathological changes at the site of the lesion,
and confirmation of the definitive diagnosis. This made it possible to prevent the development and
spread of the purulent-inflammatory process across the peritoneum, its extension beyond the primary
purulent focus, and the generalization of the abdominal surgical infection (diffuse peritonitis, sepsis,
and septic abdominal shock).

To ensure a favorable long-term outcome, the following are recommended: 1. A follow-up con-
sultation in 4 months to monitor postoperative changes and rule out complications; 2. Restriction of
physical activity for 2 months; 3. Adherence to a specific diet and a course of multivitamins (2-month
duration, twice a year); 4. Anti-scar therapy using “Imoferaza” ointment twice daily for 1 month, and
electrophoresis with Longidaza (two courses per year, 10 sessions each).

Conclusion. Findings. A study of a clinical case involving an 8-year-old girl, supported by litero-
ture data, indicates that accessory spleens with a separate vascular pedicle are exiremely rare in
children. Abscess formation arises as a complication resulting from torsion of the vascular pedicle
and subsequent necrosis of the accessory lobe tissue; it presents no specific, distinct clinical signs.
Diagnosing this condition involves both objective and subjective challenges and relies on standard
laboratory and instrumental investigations performed according fo established protocols. Most of-
ten, these conditions and their complications are detected incidentally. The simultaneous presence
of these complications—an accessory splenic lobe with a separate vascular pedicle, its torsion, and
abscess formation—-constitutes a unique case. Treating such complications invariably requires urgent
or emergency surgical infervention. Postoperative follow-up focuses on preventing purulent-septic
complications during both the early and late recovery periods.

Despite the low prevalence of the condition in the population, its clinical presentation and the
symptoms of associated complications require study and classification, as well as the accumulation
of diagnostic and therapeutic experience, so that they can be mastered in the daily practice of a
pediatric surgeon.

1. Diagnosing the nature of splenic developmental anomalies in an emergency setting presents
specific challenges. Recognizing accessory splenic tissue requires experience, particularly with elec-
tive diagnostic imaging.

2. In children presenting with abdominal pain, urgent diagnostic imaging in a specialized depart-
ment is necessary to identify potential splenic anomalies.

3. This case is of multidisciplinary diagnostic interest, primarily for pediatric surgeons, pediatricians,
and radiologists. Patients complaining of intermittent localized abdominal pain and fever should be
admitted to a specialized hospital.

The primary treatment for an accessory spleen abscess is surgery: exploration of the abdominal
cavity, abscess drainage, and detorsion of the splenic pedicle, followed by the removal of necrotic
fissue and resection of inflamed tissue. Open laparotomy was the procedure of choice in this clinical
case.
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NEPEKPYT COCYANCTOM HOXKN AOBABOYHOMN CEAE3EHKM Y PEBEHKA,
OCAOXHEHHbIA ABCLLEEAUPOBAHUEM

M. Bawmp'?, A.A. LbiI6uH', N.1O. Aertapes’?, A.A. Cuaopos?,
NU.C. Npuaena?, A.P. lOAHKMKOBA'

'TOCYAQPCTBEHHOE Y4PEXAEHME 3APABOOXPAHEHMS KTYABCKASN FOPOACKAN KAMHUYECKAS BOABHMULLO CKOPOM
MEAMLIUHCKOM MOMOLLM MMEHM A9, BaHbIKMHOY, TyAa, Poccus
2PepepaAbHOE TOCYAQPCTBEHHOE BIOAXKETHOE OBLLLEODPA30BATEABHOE YHPEXKAEHME BbICLLIETO OBPA30BAHMS
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AKTYaAbHOCTb. BBepeHue. CeaeseHKa 9BAIETCS CAOMOM MACCHBHOM XXEAE30M MO COAEPXKAHUIO AMMODOUA-
HOW TKAHW B OPraHM3me pebeHka, 06eCneymBatoLLLEM €r0 KAETOYHbIM MMMYHUTET. E€ PA3BUTUE MPOUNCXOAMT U3
ME3EHXMMAABHbBIX KAETOK B AOPCOABHOM OTAEAE ME3OTACTPMA HA 5-1 Heaene ambpumoreHesa. Pasmepsl opro-
HO AOCTATOYHO BAPUABEAbHbI, OOYCAOBAEHbI MHAMBUAYQABHBIMM OCOBEHHOCTAMM U BO3PACTOM naumeHTa. K 10
FOACM BEC CEAE3EHKM COCTABASET 66—70 1. [lepeKkpyT COCYAMCTOM HOXKM AODOBOYHOM CEAE3EHKM Y pebeHKa
B MPOKTMKE AETCKOTO XMPYPra SBASETCH PEAKOM MATOAOTMEN PA3BUTUS M MOXKET OblTb MPUYMHOM THKEABIX ABAO-
MMUHOABHBIX OCAOXHEHMUM B YPTEHTHOM XMPYPIMKM AETCKOTO BO3PACTA. B MPEACTOBAEHHOM KAMHUYECKOM HOBAIO-
AEHMM 0BPA30BAHME ABCLECCA CTAAO PE3YALTATOM MLLEMMUM TKAHU AOBCABOYHOM CEAE3EHKM, €€ HEKPO3A U
abcueAMPOBAHMS BCAEACTBME NEPEKPYTA COCYAMCTOM HOXKM.

LeAb uccAeAOBAHUSA. [TDEACTABUTL KAMHUMYECKOE HABAIOAEHUE AEBOYKM 8 AET C OCAOXHEHMEM, MOTPEDO-
BABLUMAM OMEPATUBHOTO AEYEHUS BCAEACTBME MEPEKPYTA COCYAUCTOM HOXKM AODABOYHOM CEAE3EHKM, ULLIEMMUM
HEKPO3a U ABCLEAMPOBAHMS TKOHU AODABOYHOM CceAeseHkU. ONPEAEAUTb MPOTHOCTUYECKYIO 3HAYUMOCTb AQH-
HOrO KAMHWMYECKOTO HAOAIOAEHMS B YPTEHTHOM ABAOMMHOAABHOM AETCKOM XMPYPIMK, BOMPOCHI AMArHOCTUKM, MO-
KO3QHMS K ONEPATUBHOMY AEYEHMIO C TOYKM 3PEHMA MPOGOUACKTUKN OCAOXKHEHUI 1 X AedeHMd. OBOBLLLMTL OMbIT
Mo AGHHOM MpoBAeme.

MaTepuraA u MeToAbl UCCAEAOBAHUA. AHOAM3 MCTOPUM BOAE3HU AEBOYKM 8 AET, KOTOPOM MPOBOAMAMCH SKC-
TPEHHA AMATHOCTUKA M AYEHME B AETCKOM XMPYPTMHECKOM OTAEAEHMM (AXO) FNOCYAQPCTBEHHOTO y4ypexXae-
HUS 3APABOOXPAHEHMS (TYABCKAS TOPOACKAS KAMHUYECKAS BOABHULLO CKOPOM MEAMLIMHCKOM MOMOLLUM UMEHU
A9, BaHblkmHaw, 1. Tyaq, PP. 3ab6oaeBaHMe Yy pebeHKa BO3HUMKAO OCTPO HA dOOHE MOAHOTO BACronoAyyms, 6e3
MPOBOLMPYIOLLIMX PAKTOPOB. B AMArHOCTHKE AO M MOCAE OMEPATUBHOIO A€YEHMS MPUMEHIANCH CTOHAOPTHbIE
JOUBMKAABHBIE, KAMHUKO-AQBOPATOPHbIE, Ay4eBble (Y 3U.MPT, KT C KOHTPACTMPOBAHWEM) U BAKTEPUOAOTHUHECKME
METOABI MICCAEAOBAHMS.

Pe3yAbTaTbl U 06CyXAEHUE. [TOCAE MHTEHCMBHOTO AEYEHMS M ONEPATUBHOTO BMELLIATEABCTBA (AQMNAPOTOMMSA
C CAHALMEN THOMHOTO O4ArA MO IKCTPEHHbBIM MOKA3AHUIM) PEBEHOK BIMMCAH MOA HABAIOAEHNE MOAMKAMHUKA B
YAOBAETBOPUTEABHOM COCTOSHMM HA 14 CyTKM, [OCAE0NEPALIMOHHBIN MEPUOA MPOTEKAA 6E€3 OCAOXKHEHUN. [TpOo-
CAEXEHbl PAHHME pPe3yAbTaTbl. CAEAYET CAEAQTH BbIBOA, YTO MPW TOYAHOCTAX AMATHOCTUKM OHOMOAMM POA3BUTHA
CEAE3EHKM MMEETCH YrPO3a PA3BUTUIA OCAOXKHEHMM; Y BOABHOM 3TO MPOIBMAOCH OOPA30BAHMEM ABCLECCA AO-
OABOYHOM CEAE3EHKM.

3akatoveHue. BbiBoAbl. AMATHOCTMKA XAPAKTEPA GHOMOAMKM PA3BUTUA CEAE3IEHKM B HEOTAOXHOM CUTYALLMM
MMEET CBOM OCOBEHHOCTU U TPYAHOCTU. HEOBXOAMM OMbIT, B MEPBYIO O4EPEADL — AYHEBOM MAQHOBOM AMATHOCTUKM
PACMNO3HABAHMS TKAHU AOMOAHUTEABHOM CEAE3EHKU. [TpU ABAOMUMHAABHOM BOAEBOM CUHAPOME Y AETEM HEOD-
XOAMMA DKCTPEHHASA AY4EBAS AMATHOCTMKA B CNELMAAMIMPOBOHHOM OTAEAEHMM HO MPEAMET BbISBAEHWI AQHHOM
PEAKOM MATOAOTUM Y AETEN.

Kalo4yeBblie cAoBA. AOOABOYHAS CeAe3eHKA, aOCLLECC CEeAe3EHKMU, AETU, KAMHUYECKUM CAYy4aH, NepekpyT
HOXKM, Ay4EBAS AMATHOCTMKA.

AKTYyaAbHOCTb. BBeaeHue. Ceae3eHKa 9BAIETCS CAOMOM MACCUBHOM XXEAE30M MO COAEPXXAHUIO
AMMAOOMAHOM TKAHKM B OPraHm3me pedeHkd, 06eCneymBaloLLLEN HOPIAY C BUAOHYKOBOM XXEAE30M €r0
B- 1 T-KAETOUYHbIM UMMYHUTET. Y>KE 3TOro doakTa AOCTATOYHO, YTOObI MPOSBUTL MPUCTAABHOE BHUMAHME
K M3Yy4EHMIO €€ AHATOMMUM U YHKLMK. KpOME TOro, BCTREYAIOLLMECT AHOMAAUM PA3BUTUS M GOYHKLMM
CEeAE3EHKM HEPEAKO MPUBOAAT K PAAY OCAOXKHEHMM DA3HOM CTEMEHU TKECTH, BbIHYXKAEHHbIM One-
PALMIM C YrPO30M AAS XMIHEHHO BAXKHbIX JOYHKLMM OPraHM3MA PeBEHKA, U ABAIOTCS MCTOYHUKOM
QOHAAOTMYHBIX COCTOSHMI B OYAYLLLEM, AAS B3POCABIX MALMeEHTOB [1]. Ee pa3ButMe MpOUCXOAUT U3 Me-
3EHXMMUAAbHbBIX KAETOK B AOPCOABHOM OTAEAE ME3OTACTPUSA HA 5-1 HeaeAe dMBpuoreHesa. Pasmepsl
OPraHA AOCTATOYHO BAPUABEABHBI, OOYCAOBAEHbLI MHAMBUAYTABHBIMKM OCODEHHOCTAMM 1 BO3DACTOM
nauneHta. K 10 roaam BeC ceAe3EHKM COCTABAIET 66—70 1. B CTATbE NPUBOAMTCH KAMHUYECKMIA CAYHAM
0BPA30BAHMS OPIAHHOTO ABCLECCA BCAEACTBME NEPEKPYTA COCYAMCTOM HOXKM AODABOYHOM CEAE-
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3EHKM Y AEBOYKM 8 AET. [lepekpyT COCYAUCTOM HOXKM AODABOYHOM CEAE3IEHKM Y peBEHKA B MOAKTMKE
AETCKOTO XMPYpPra SBAIETCH PEAKON MATOAOTHUEN PA3BUTUA U MOXKET ObITb MPUYMHOM TIKEALIX ABAOMM-
HOABHbIX OCAOXHEHMM B YPIEHTHOM XMPYPIMKM AETCKOTO BO3PACTA. B MPEACTOBAEHHOM KAMHMYECKOM
HABAIOAEHMM OBPA30BAHME ABCLLECCA CTAAO PE3YABTATOM ULLEMMM TKOHU AOBABOYHOM CEAE3IEHKM,
€e HeKpOo3ad 1 abCLLEAMPOBAHMS BCAESACTBME MEPEKPYTA COCYAMCTOM HOXKM.

LLeAb 1 30A041 UCCAEAOBAHMUSA. [TDEACTABUTD KAMHMYECKOE HODAIOAEHME AEBOYKM 8 AET C OCAOXK-
HEHMEM, NOTPEBOBABLLUMM OMEPATUBHOIO AEYEHMA BCAEACTBME MEPEKPYTA COCYAMCTOM HOXKM AO-
OABOYHOM CEAE3EHKM, ULLIEMUU, HEKPO3A U ABCLLEAMPOBAHMA TKOHW AODABOYHOM CeAeseHkU. Onpe-
AEAUTb MPOTHOCTUYECKYIO 3HAYUMOCTb AQHHOTO KAMHMYECKOTO CAY4QS B YPTEHTHOM ABAOMMUHAABHOM
AETCKOM XMPYPTMK, BOMPOCHI AMATHOCTMKM, MOKA3AHMS K OMNEPATMBHOMY AEYEHMIO C TOYKM 3PEHMUS
MPOOUACKTUKM OCAOXKHEHUI U UX AeHeHMA. OBOBLLMTL OMbIT MO AGHHOM MPOBAEME.

MaTepuaA 1 MeTOAbI UICCAEAOBAHUSA. AHOAM3 MCTOPKUU BOAE3HM AEBOYKM 8 AET, KOTOPOM MPOBO-
AMAQCH IKCTPEHHAS AMATHOCTMKA M AEYEHME B AETCKOM XMPYPIMHECKOM OTAEAEHMU (AXO) rocyaap-
CTBEHHOTO YY4PEXAEHMUS 3APABOOXPAHEHMS «TYABCKAS TOPOACKASN KAMHMYECKAS BOABHMULLO CKOPOM Me-
AMLMHCKOM MOMOLLM MMEHM A. 9. BOHBIKUMHAOY, . TyAQ, PP. 3aBoaeBaHMe Yy peBEHKA BO3HMKAO OCTPO,
HO dOOHE MOAHOIO BAArOMNOAYYMS, B3 MPOBOLMPYIOLLMX JOAKTOPOB. B AMArHOCTUKE AO M MOCAE One-
PATUBHOTO AEYEHUS MPUMEHIAMCh CTAHAQPTHbBIE COM3MKAABHbBIE, KAMHUKO-AQBOPATOPHLIE, AYYEBLIE
(Y3M, MPT, KT C KOHTPACTUMPOBAHMEM) 1 BAKTEPUOAOTUHECKME METOABI MCCAEAOBAHMA. [TPU U3yYEHMM
AMTEPATYPHBIX MCTOYHUMKOB HOMM HE OBHAPY>KEHbI MyBAMKALMKM, MOCBALLLEHHBIE BHYTPMOPIOLLHOMY
OCAOXHEHMIO Y peBEHKA, MPUYMHOM KOTOPOTrO CTAA MEPEKPYT COCYAMCTOM HOXKM AODABOYHOMU Ce-
AE3EHKM C €€ HEKPO30OM M OBpPa30BAHMEM abcLLecca.

HabAloAEHWE NMPOSBASAOCH HEMOCTOAHHbBIM, AOKOAM3OBAHHBIM OBAOMMHOABHBIM OOAEBBIM CUH-
APOMOM U MOCTEMEHHBIM HOPACTAHUEM CUHAPOMA OBLLLEN MHTOKCUKALLMM, TMNEPTEPMMUEN C MU-
KOBbIM 3HA4YeHMEM A0 39,1 °C. HO MOMEHT OCMOTPA AETCKMM XMPYPIOM MPU MAABMALMM XMBOTA Y
AEBOYKM OMPEAEAIAOCH OOBEMHOE OBPA30BAHME B AEBOM Noapebepbe. AOTMYHO, YTO AMATHOCTUKA
BHYTPMOPIOLLIHOIO abcuecca AOBABOYHOM CEAE3EHKM B HOYOABHOM CTAAMM BOAE3HU, HE MMEIOLLLEM
Cneumdonyeckom CUMMNTOMATHKM, BbIAG 3ATPYAHEHA. O PE3YABTATAM CYDBLEKTMBHOTO M OOBLEKTMB-
HOFO MCCAEAOBAHUM, O TAKXKE AMHAMMYECKOTO HOBAIOAEHMS BbIAO MPUHATO peLleHne 06 AKTMBHOM
XMPYPIMHECKOM TAKTUKE AeYeHMA. Y3 OopraHoB GpoLLIHOM MOAOCTM MO3BOAMAO BU3YAAM3MPOOBATL B
NPOEKLMM BOABLLIOM KPMBU3HBI XEAYAKO HEOAHOPOAHOE OHIXOrEHHOE OBPA30BAHME PA3MEPOM
10,6 x 10,3 CM C TMMOSXOre€HHbIM (COAMAHBIM) KOMMOHEHTOM B LLEHTPE 6,7 * 3,3 CM, HE CMeLLLatoLLLE-
€CH NPK NeEpPEMEHE NMOAOXKEHUS TEAC. [PK LBETOBOM AOMAEPOBCKOM KAPTUPOBAHMK (LLAK) oTmeueH
NPEPbIBAIOLLIMMCA KPOBOTOK B LLEHTPE 0BPA30BAHMA. ONepaTMBHOE BMELLATEABCTBO — ACNAPOTOMMS
C CAHALUMEN THOMHOIO O4Ara MO 3KCTPEHHbIAM MOKA3AHUAM. [TOCAEONEPALLMOHHbIN MEPUOA MPOTEKAA
6€e3 OCAOXHEHMM, MPOBEAEHA AHTMOAKTEPUAABHAS, MPOTUBOBOCTAAMUTEABHAS, AE3MHTOKCUKALMOH-
HQs Tepanus, PU3MOAEHEHME.,

AEBOYKA BbIMMCAHA MOA HABAIOAEHME MOAMKAMHUKM B YAOBAETBOPUTEABHOM COCTOSHMM HA 14-e
CYTKM MOCAE onepaLmm. PEKOMEHAOBOHA 9BKA HO KOHTPOAbBHbIM OCMOTP YEePE3 YeTbipe Mmecaua. MNpwm
KOHTPOABHOM OBCAEAOBOHUM MALMEHTKA AKTUBHBIX XXOAOD HE MPEABABAAET, AKTMBHA. AQHHOE HO-
OAIOAEHME MPEACTABAIET MYABTUAMCLMMAAMHAPHbBIM AMATHOCTUYECKMIU UHTEPEC, B MEPBYIO OYEPEAD,
AAS AETCKMX XMPYPTOB M MEAMATPOB MPU OBPALLEHUM MAUMEHTOB C XXAAOBAMM HA HEMOCTOSHHbIE,
AOKOAM3OBAHHbLIE BOAM B XXMBOTE U MOBBILLIEHHYIO TEMMOEPATYPY TEAQ.

Pe3yAbTaTbl U 06CcyXaeHue. OrnmMcaHme KAMHUYECKOro HaBAIOAEHMS . AEBOYKA, BO3PACT 8 AET, NO-
CTYMUAQ B DKCTPEHHOM MOPIAKE B TOCYAQPCTBEHHOE YYPEXKAEHME 3APABOOXPAHEHMS («TYABCKAS rO-
POACKAN KAMHMYECKAS BOABHMLLO CKOPOM MEAULIMHCKOM MOMOLLM MMEHU AA. BOHBIKMHON B AETCKOE
XMPYPIMYeCKOEe OTAEAEHME B COCTOSIHMM CpeaHeM TkeCTn. CO CAOB MAMbI, Y peberka 14.02.24 Bo3-
HUKAM BOAM B SMUTACTPAABHOM OBAACTH, OBLLLAS CAQBOCTb, MOBbLILLEHWME TEMMNEPATYPLI TEAQ C MOK-
CUMOAbHBIM 3Ha4YeHrem 38,0 °C, nocae 4ero OblIAQ Bbi3BAHA Gpuraaa CMI1. CotpyaHmkamm CMI1
MPEAAOXEHA FTOCMUTAAM3ALMA PEDEHKA AAT HODAIOAEHMA 1 OOCAEAOBAHMA C HEYTOYHEHHBIM ABAO-
MMHOABHBIM BOAEBBIM CUHAPOMOM. OAHAKO POAUTEAM MALMEHTKM OT TOCAMUTAAMIALLMM OTKA3AAMCD.
B TeyeHMne NOCAEAYIOLLLIMX CYTOK BbILLEYKA3AHHAS CUMMITOMATHKA COXPOAHIAACH, 16.02.2024 . ObIA BbI-
3BAH Y4QCTKOBbIM BPAY. [TOCAE OCMOTPA YCTAHOBAEH AMArHO3 «BUPYCHbINA QDAPUMHINTY, HO3HAYEHO AE-
YEHME MPOTUBOBUPYCHbBIMM U CUMATOMATUHE CKMMM XKAPOMOHMXKAIOLLIMMM MPENAPATAMM (APOUAOA,
NAPALETAMOA) C AQGABHEMLLMM AMBOYAQTOPHBIM HOBDAIOAEHMEM. B TeyeHMe nocAeAyoLMX 7 AHEN
HO OOHE MOAYHOEMOTO AEHEHMS MOAOXKUTEABHOM AMHOMMKM HE OTMEYEHO. Y AEBOYKM COXPOAHIAOCH
TMNeEPTEPMMS, EXEAHEBHBIE MOABEMbI TEMMEPRATYPLI TEAQ C MAKCUMMOAbHBIM 3Ha4YeHnem 39,1 °C,
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HEMOCTOAHHbIN ABAOMMHAABHBIM BOAEBOM CUHAPOM C MPENMMYLLLECTBEHHOM AOKAAM3ALLMEM B DMUra-
CTPOABHOM OBAACTU, MHTOKCUKALLMOHHBIM CUHAPOM, MOHMXXEHHBIM ANNETHUT, CAABOCTb.

24.02.24 nAUMEHTKA OOPATUAACH B MOAMKAMHUKY K AEXYPHOMY BPAYY MO MECTY XUTEABCTBA C
BbILLIEYKA3AHHbBIMM XXAAODOAMM, BbIMOAHEHO Y 3M opraHos GptoLHom noAoctr (OBI1), NO AQHHBIM KO-
TOPOro ONPEAEAMAOCH OObEMHOE OBPA3OBAHME B BEPXHEM ITAXKE, B OBAACTH CEAE3IEHKM HEICHO-
ro reHesa. 1o HANPOBAEHUIO CMELMAAMCTA MO SKCTPEHHBIM MOKA3AHMAM MPOBEAEHA KOHCYALTOLMS
AETCKOTO XMPypra, NMOCAE 4Yero BOAbHAS B TOT XXE AEHb FOCTUTAAM3MPOBAHA B AXO «TyAbCKAS TOPOA-
CKQf KAMHMYECKAd BOOABHMLLO CKOPOM MEAMLIMHCKOM MOMOLLLM MMEHM A.F. BAHBIKMHOY.

PU3MKAABHOE M AQBOPATOPHOE MCCAEAOBAHME. [TpK OBLLEM OCMOTPE MOAOXKEHME BOABHOM AK-
TMBHOE, CO3HAHME 4CHOE, TEAOCAOXEHUE HOPMOCTEHMYECKOE, KOXHbIE MOKPOBbI HOPMAABHOM OKPO-
CKM. XKMBOT HE B3AYT, CUMMETPUYEH, YYOCTBYET B AKTE AbIXOHMSA, MPU NOBEPXHOCTHOM MAABMALMM MAT-
KW, B SMUTACTPAABHOM OBAQCTH BOAE3ZHEHHDBIN, C AETKMM 3ALLLUTHBIM HAMPIKEHNUEM MbILLILL XXMBOTA.
MmeeTcd pes3kas BOAE3IHEHHOCTb MPU TAYOOKOM NAABMALLMM U MbILLEYHOE HAMPMKEHME B AEBOM MOA-
pebepbe, CUMMTOMbI PAZAPOKEHMA OPIOLLIMHBI OTPULLATEABHbIE. TAYDOOKAS NAALMNALME ONPEAEAIET
HEYETKOE OObEMHOE OBPA3OBAHME B MPOEKLLUMM HUDKHETO MOAIOCA CeAe3éHKM. Nokaszatean nabopa-
TOPHbIX MCCASAOBOHMM MPEACTABAEHbI B TABAMLOX 1, 2, 3.

Tabamua 1. AMHOMKMKQO NMOKA3ATEAEN KAMHMYECKOTO AHOAM3A KPOBK (KAK) B XOAE AMATHOCTUKM M AE4YEHMS

KAK 26.02.24 04.03.24 07.03.24 11.03.24 14.03.24
SPUTPOLLUTHI 4.1 3.61 3.7 4.25 4.06
reMOrAOOUMH 111 100 100 120 115
AEMKOLLMTSI 15.8 13.3 7.6 3.7 5.8
n/a 4 3 3 1 1
c/q 58 60 62 67 68
AMMAOOLLUTI 25 25 26 25 26
MOHOLLMTBI 10 8 7 5 3
TPOMBOLLMTHI 683 665 668 501 505

Tabauua 2. AHOMKMKA BUOXMMMHECKMX NokasaTeAer (BAK) KpOBM B XOAE AMATHOCTUKM M A€HEHMUS

BAK 28.02.24 14.03.24
BOUAMPYOUH OBLLIMIM 11 12
BOUAMPYOUH HEMPIMOM 9 12
XOAECTEPUH 3.6 4.4
KpEeaTUHWH 54 52
CPB 187 6
ACT 16 31
AAT 22 24
Ll 241 191
rrnT 22
OMMAQ3Q 17 39
obLLmM Beaok 62 63
TPUTAULLEPUABI 0.9 1.05
AMBM 1.26
AMHNM 2.0
FAIOKO3Q 4.5 3.6

Tabaunua 3. KOHTPOAb OBLLLEro aHAAM3a Moum (OAM)

OAM 27.02.24
LBer KEATbIM
OTHOCUTEALHASA MAOTHOCTb 1020
AEMUKOLLUTBI 1-2 B NOAE 3peHUs
SMUTEAUI MAOCKMI 2-4
CAM3b ++++
ypPQOTbI +
pH 6.0
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MHCcTpymMeHTaAbHbIe mccaeaoBanms: Y3 OBl 26.02.24: cBOBOAHOM XMAKOCTU B OPIOLLIHOM MO-
AOCTM U MOAOM TA3Y HE BbISBAEHO. B MpoekLmm BOAbLLON KPUBM3HBI XKEAYAKO BU3YAAMIMPYETCS HE-
OAHOPOAHOE AHAXOrEHHOE 0BpPAa30oBaHME pasmepom 10,6x10,3 CM C TMMNOIXOTEHHBIM (COAMAHbBIM)
KOMMOHEHTOM B LLEHTPE 6,7%3,3 CM, HE CMELLLOEMOE MPU NMEPEMEHE MOAOXEHUS TEAQ; Npu LAK
KPOBOTOK YOCTUYHO COXPAHEH M OOPBLIBAETCS HA YPOBHE MMO3XOrE€HHOM 30HbI B LLEHTPE OOPa30Ba-
HUA. PrADC 26.02.24: yMeEPEHHON AOKOABHOS TMNEPTPOMUA U TMNEPEMMUI CAMMUCTOM XKEAYAKA MO
OOAbLLIOWN KPUBM3HE C AYOAEHOTACTPOAAbHBIM PEOAIOKCOM. MNPU3HAKM 33030ArmTa OTCYTCTBYIOT. PKT
OBI1 26.02.24: 06beMHOE BOCNAAUTEABHOE OBPA30BAHME BPIOLLIHOM MOAOCTM CAEBA U C HOPY>KHOM
CTOPOHbI OOABLLIOM KPUBM3HbI XXEAYAKA. [ToAO3pEHME HO abclecc 6e3 YETKOM OPraHHOM MPMHAAAEX-
HOCTM. AoBaBOYHAS ceae3zéHkae MPT OBIT 28.02.24: MPT-KQPTHUHA Y4ACTKA NATOAOTMYECKM M3MEHEH-
HOrO CHMIHOAQ B BEPXHMX OTAEAOX OPIOLLIHOM MOAOCTU CAEBA MOXKET COOTBETCTBOBATH BOCTIAAMTEABHO-
MY U3MEHEHMUIO, Be3 YOEANTEABHBIX AQHHbIX 30 OPFAHHYIO MPUHOAAEXHOCTb. Y MEPEHHOE KOAMYECTBO
CBOOOAHOM XXMAKOCTM B OPIOLLIHOM MOAOCTU CAEBA M B A€BOM MAEBPAABHOM MOAOCTM.

29.02.2024 r. HO OCHOBAHMKM XAAOCD MALMEHTA, OOBbEKTMBHbBIX MCCAEAOBAHUIM, AQHHBIX AQBOPA-
TOPHBIX METOAOB AMATHOCTUKM BBICTOBAEH MPEABAPUTEABHbIM AMATHO3: MEPEKPYT COCYAMCTOM HOXKM
AOOOBOYHOM CEAE3EHKM C OBOPA3OBAHMEM BHYTPUOPIOLLHOMO MHAOMABTRATA U €ro abCLEANPOBAHM-
€M. YYUTbIBAS THOMHO-BOCTIAAMTEABHYIO MPUPOAY 3AMOAO3IPEHHOTO OCAOXKHEHUA C AAUTEABHBIM AMXO-
PAAALLMM COCTOSHUEM, Y NALIMEHTKM AOTNIOAHUTEABHO MPOBEAEHbBI MICCAEAOBAHMS: KOA HO BAKTEPUM
AM3TPYNNbl M COAbMOHEAAe3a 07.03.24: 6aKTEPUM AM3IPYMMbl U COABMOHEAAE3A HE BbIIBAEHbI. bakTe-
PUOAOTMHECKMIM MOCEB BEHO3HOM KPOBM M3 KYOUTAABHOM BEHbI HO CTEPUMABHOCTb 07.03.24: Baknoces
CTEPUABHbBIN.

Ha OCHOBAOHMM MPOBEAEHHOTO OBCAEAOBAHUS BOABHOM MPUHATO PELLEHME O BbIMOAHEHUM One-
PATUBHOTO BMELLIATEABCTBA. Onepaumi: AQNAPOTOMMS, PEBU3MI OPIAHOB BPIOLLIHOM MOAOCTH, QAre-
3MOAM3NC PBIXAbIX CMIAEK, APEHMPOBAHME U CAHALMI OBCLLECCA, PE3EKLMA EMO KAMCYAbl M Y4OCTKA
BOCMAAEHHOTO BOABLLIOIO CAABHMKA, CIAEHIKTOMMA AODABOYHOM AOAU CEAEIEHKM M €€ HOXXKM C KOH-
TPOAbBHBIAM AUTMPOBAHUEM, AMNMNEHASIKTOMMS MO MOBOAY BTOPMYHbIX M3MEHEHMM ANMEHAMKCA, CAHALMS
M APEHMPOBAHME BPIOLLHOM MOAOCTM.

XoA onepaumm: NoA SHAOTPOXEAAbHBIM HOPKO30M BbIMOAHEHCO BEPXHECPEAMHHAS AQMAPOTO-
MMS. BbIAEAMAOCH YMEPEHHOE KOAMYECTBO MPO3PAYHOIO BbIMOTA C HE3HAYUTEABHBIM TEMOPPAMM-
4ECKMM KOMMOHEHTOM, 6e3 3anaxda. [pu NepBUYHON PEBM3MM BPIOLLIHOM MOAOCTM METAM TOHKOTO
KMLLIEYHMKCO CMABLUMECS, PO30Bble, 6€3 MUKPOLMPKYAITOPHbIX HAPYLUEHUM, OPIOLLIMHA KMLLIEYHMKO
OAecTILLas, 6E3 KPOBOMIAMAHMIL. TOACTbIM KMLLEYHMK B3 BUAMMOU NATOAOTMM. B Nnpoekumm ceae-
3E€HOYHOTO YrAQ OBOAOYHOM KMLLIKM, CEAE3ZEHKM U BOABLLIOM KPMBU3HBI XXEAYAKA B €€ MPOKCUMOAb-
HOM TPETU BUAHO M MAABMMPYETCHY OObEMHOE OBPA30BAHME, PACMOAQrAIOLLLEECH HMXKE OOAbLLOM
KPUBM3HbI XXEAYAKQ M OTTECHSOLLLEE €r0 CTEHKY BBEPX. OKYTAHO Y4YOACTKOM OOAbLLOITO COAbHMKO
rPA3HO-OYPOro LUBETA C OBPA3OBAHMEM MAOTHbBIX M PbIXAbIX CNAEK, COEAMHAOLLMX OObEMHOE OO-
PC30BAHME C BPLPKEMKOM M CTEHKOM AMCTAABHOIO OTAEAQ MonepeyHom 0OOAOYHOM KMLLKM. [1po-
M3BEAEH MOITAMHbINM AATE3UMOAMINC U MODUAM3ALMA HUXKHEN M A€BOM BOKOBOM 4YACTM OBPA30BAHMS
pasmepom 13x10x9 cm. MNpr 3TANHOM MOBUAMIALMM OBPA3OBAHMSA B OBOAQCTU CEAE3EHOYHOTO YIAC
nonepeYyHor 0BOAOYHOM KMLLKM OMPEAEAIETCS THK, MOAO3PUTEABHBIM HO COCYAMCTYIO HOXKY, MUC-
XOASLLLYIO OPUEHTUPOBOYHO OTAEABHO OT BOPOT CEAE3EHKM, B COCTOIHUM NepekpyTa Ha 360°. MNocae
BbIAEAEHUS OBPA30BAHMA M3 CNAEK MO €ro NepPeAHEBOKOBOM CTEHKE BUAHO HOMEYAIOLLLEECS MNEpP-
OPALMOHHOE OTBEPCTUE BAMXKE K AMCTAABHOMY OTAEAY MEPEKPYYEHHOM HOXKM (pUC. 2, 3). Yepes
AQHHOE OTBEPCTME BBEAEHbI BPAHLLIM KPOBOOCTAHABAMBAIOLLLETO 3AXKMMA TUMA «{MOCKMTY. BblaEAU-
AOCb THOMHO-HEKPOTUYECKOE COAEPXKMMOE C TEMOPPATMYECKMM KOMIMOHEHTOM LBETA (MACHbIX
MOMOEBY, C HEMPUATHBIM KOAMOALLMAASOHBIA 3AMAXOM. [NATOAOTMYECKMIM DKCCYAQT B34T HO OAKTEPU-
OAOTMHYECKMI MOCEB. (BAKTEPUOAOTUYECKMM MHTPAOMEPALLMOHHBINM MOCEB PAHEBOIO COAEPXMMO-
ro: NATOreHHA] M YCAOBHO-MATOrEHHAN MUKPOGoAOPA (YTP) He BbIIBAEHA). AaAee NePIHOPALLMOH-
HOE OTBEPCTME PACLLUMPEHO C 3ABEAEHMEM HOCKMKA DAEKTPOOTCOCA B MOAOCTb abcuecca v acnum-
pPAUMEN THOMHO-HEKPOTUYECKOTO COAEPXMMOro B obbeme 50,0 mAa. CTeHkm abcuecca CrnaAmcCb,
B €ro NpocBeTe OBHAPYXEH Y4ACTOK HEKPOTUIMPOBAHHOM TKAHM Cepo-Oyporo LUBETA NMPUMEPHO
3%3,5%2,5 CM, MAEHTUYHbIN TKAHM CEAE3EHKM.

Mpw AQABHEMLLIEN PEBM3MM 30HbBI AOCLLECCA YCTAHOBAEHO, YTO BEPXHE-TIEPEAHSN CTEHKA KAMCYAbI
abcuecca MHTMMHO CMAsgHA C 30AHEOOKOBOM CTEHKOM XEAYAKA. YHOCTUYHO OCTObLIM U TYMbIM MYTEM
NMPOM3BEAEHO OTAEAEHME KAMCYAbI OT CTEHKM XXEAYAKO ©e3 NoBpeXAEHUS. MAKCUMAABHO BbIAEAEHC
M3 OKPY>KAOLLIMX TKOHEM KANCYAd abcueccda, NpOm3BEAEHO €€ MCCEYEHNE BMECTE C M3MEHEHHBIM
BOCMOAMTEAbHbIM YYACTKOM BOABLLOTO CAAbHMKO M HEKPOTU3MPOBAHHOM COCYAMCTOM HOXKOM C MO-
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Puc. 1. 31an BblaA€AEHMS BOCMAAMTEABHOTO OB6PA30BAHMS OPIOLLIHOM MOAOCTU MPU AQNAPOTOMMM
Puc. 2. BboiaAeAeHHQs CTEHKA abCcLecCca B 30HE HOMETMBLLIEMCS MEPTOOPRALMM MEPEA OMNOPOXKHEHNEM
Puc. 3. O1an nocAe onopoOXXHEHM ABCLECCA, MCCeYEHMS KAMCYAbl AOCLLECCA, COCYAMCTOM HOXKM U

pe3eKUMM Y4aCTKA OOAbLLIOTO CAAbHUKA. MNepeA MPOMbIBAHMEM BPRIOLLIHOM MOAOCTU

CAEAYIOLLLUM KOHTPOABHBIM AMTUPOBAHMEM. 3AKAIOYUTEABHAS PEBM3MA BOPIOLLIHOM MOAOCTU, PEBU3US
TOHKOTO M TOACTOTO KMLLIEYHUKA. NPpr OCMOTPE MAEOLLEKOABHOM 30HbI OBHAPY>KEHbI BTOPKMYHbIE BOC-
MNOAUTEABHbBIE M3MEHEHMS YEPBEOBPA3HOTO OTPOCTKA. BO M3BEXAHME BO3MOXHOTO PACMNPOCTPAHE-
HWA BOCMNAAEHMS B MOCAEONEPALMOHHOM NEPUOAE NMPUHATO peLleHne 00 YAOAEHMM 4epPBEOOPA3HO-
rO OTPOCTKA. BbIMOAHEHA TUMMYHAR ANNEHASKTOMMS C MOTPY>KEHNEM U HOAOXKEHUEM KUCETHOTO LLIBA.
BploLLIHAS MOAOCTb MPOMBITA AHTUCENTUKAMM (BOAHBIM PACTBOP XAOPIEKCUMAMHA), OCYLLIEHA, APEHM-
POBAHA. HYepes KOHTpannepTypy OPOLLHOM CTEHKM B AEBOM AQTEPAABHOM YHOCTU KOHAAQ OPIOLLIHOM
MOAOCTU YCTOHOBAEHO APEHOXKHAA TPYOKA, OUMKCUMPOBAHA K KOXE OTAEAbHbIMM LLBAMM. Aanapo-
TOMHQ4 PAHA MOCAOMHO YLLIMTA Y3AOBbIMM LLIBOMM. HOAOXKEHDI LLIBbI HO KOXY.

B nocAeonepauMOHHOM NEPUOAE NMPOBOAMAACH AEKAPCTBEHHAS TEPANMA: CUCTEMHAS AHTUOMO-
TMKOTEPANUA (LLEJOTPUAKCOH 1 T. X 2 pA3d B AEHb BHYTPUMMBbILLEYHO, B TE4eHUe 7 aHel), 6A30BAs MH-
AOY3MOHHOA TEPANUA TAKOKO30-COAEBLIMM PACTBOPAMMU B 1-€ CyTKM. MHTYOALMS XXEAYAKA HA30rAC-
TPOAbHbBIM 30HAOM. POHHEE DHTEPAABHOE MUTAHME YEepPE3 30HA CO 2-X CYTOK MOCAE ONepauUmm (CTOA
0). YaaaeHue 30Haa. C 3-x CYTOK MOCAE OMePALMM HAHAYEH XUAKMM NPOTEPTLIM CTOA. [ACTPOMNPO-
TEKLMSA U A€YEHUE TACTPUTA: OMEMPA3OA, MAHKPEATUH C 3-X CYTOK NMOCAE onepaumm. Ha é6-7-e cytkm
MOCAE ONEPALMM — MEPEXOA HA LLLAAALLMI CTOA. EXXeAHEBHbIE MEPEBA3KM AQMNAPOTOMMOM PAHBI, CO-
HOLMA OBDAQCTM LLIBOB CO CMEHOM acenTnieckomn noeaskn. C 10-x CyToK — CTOA 1 no [NeB3Hepy.

MIHCTPYMEHTAABHbIE MCCAEAOBAHMS B MOCAeonepauUmMoHHom nepmoae: Y3 OBl 01.03.24: ceo-
O©OAHOM XXMAKOCTM B BPIOLLIHOM MOAOCTU U MAAOM TA3Y HE BbISBAEHO. NEPUCTAABTUKA XXEAYAKA U KM-
LLIEYHMKQO MPOCAEXKMBAETCH, OCAADAEHA. Y 3N NAEBPAAbHbIX MOAOCTEM 01.03.24: BHINOT B MAEBPAABHOM
MOAOCTM cAeBA (OKOAO 100 MA). OT AMATHOCTUHECKOM MYHKLMM PELLEHO OTKA3AThCS B CBS3M C KAM-
HUYECKM HEHAYMMBIM 0Bbemom. Y3 OBl 07.03.24: B AeBOM NOAPEDBEPHON OBAACTM B MPOEKLMM
MOCAEOMNEPALMOHHOIO PYyOLLa BU3YAAMIMPYETCH KOHTAOMEPAT M3 METEAb KULLEYHMKA PAIMEPOM
3.2x1,6 CM, NEPUCTOABTUKA 3HAYUTEABHO OCAQBAeHA. Y3M OBl 14.03.24: cBOBOAHOM XMAKOCTU B
OPIOLLIHOM MOAOCTU M MAAOM TA3Y HE BbIABAEHO. [TEPUCTAABTMKA AKTUBHASA. PAHHMIM MOCAEONepaLm-
OHHbIM NEPUMOA BE3 OCAOXKHEHUN. APEHOK YAOAEH HA 4-€ NOCAEONEPALLMOHHBIE CYTKM. LLIBbI CHATBI
HO 10-e NoCAeONeEPALMOHHBIE CYTKM. 3OXKMBAEHME ONEPALMOHHOM PAHbI MEPBUYHBIM HOTIDKEHNEM.

16.02.2024 1. — 23.02.2024 r.: OTCYTCTBME MOAOXKUTEABHOM AMHAMMKM HO DOHE MPOBOAMMOTO AEYE-
HUSA, COXPAHEHUE AMXOPAAOYHOTO, BOAEBOTO, MHTOKCMKALMOHHOTO CUHAPOAMOB.

24.02.2024 r.. obpaLLEHMNE B MOAMKAMHUKY MO MECTY XXMTEABCTBA K YHOCTKOBOMY TEPAMEBTY, Bbl-
noAHeHue Y3 OBl (onpeaeadeTcs 0B6pA30BAHME B OPIOLLIHOM MOAOCTU HEYTOYHEHHOM STUOAOTUM).
KOHCYAbTALMA AETCKOroO XMpypra. Mo 3KCTPEHHbIM MOKA3AHMIM TOCTUTAAM3MPOBAHA B AXO «TyAb-
CKQs FOPOACKAS KAMHMYECKAS BOABHULLA CKOPOU MEAMLIMHCKOM MOMOLLIM UMEHU A9, BOHBIKMHON.

25.02.2024 1. -28.02.2024 1.: HO POOHE COXPAHEHUS XXAAOD HO HEMOCTOAHHbIE BOAM B SMUIACTPAAb-
HOM OBAQCTH, AMXOPAAKY (A0 39,1 °C). BbINOAHEHBI AQDOPATOPHO-UHCTPYMEHTAAbHbIE MCCAEAOBO-
HUA. B AQBOPATOPHOM QHOAM3E KPOBM OTMEYaETCs AerkoumTos (15,8 x 10°/A), nosbiLueHne CPb a0
187 Mr/A. BeinoAHeHbl Y3 OB, PKT OBI1, MPT OBI: BbISBAEHO 0BbeMHOE OBPA30BAHME B BPIOLLIHOM
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OBAQCTM CAEBA, CHAPYXKM OT BOABLLIOM KPUBU3HbBI XKEAYAKQA; MOATBEPXKAEHO HOAMYME AODABOYHBIX AO-
AEK CEAE3EHKM.

29.02.2024 r.: HO OCHOBOHMWM COXPAHSIOLLLEMCH KAMHUYECKOM CUMMATOMOTUKM, COUIMKOAABHBIX AQH-
HbIX M PE3YABTATOB AQDOPATOPHO-UHCTPYMEHTAABHBIX MICCAEAOBOHUM YCTAHOBAEH MPEABOPUTEABHbBIN
AMATHO3: «NEPEKPYT COCYAMUCTOM HOXKM AOBABOYHOM AOAM CEAEIEHKM C DOPMMPOBAHMEM OBCLLEC-
can. B 3TOT X& AEHb MO 3KCTPEHHbBIM MOKA3AHUAM BbIMOAHEHO OMEPATMBHOE BMELLIATEABCTBO: AC-
NAPOTOMMS, PEBU3MI OPIrAHOB BOPIOLLHOM MOAOCTU, OAFE€3MOAM3UC, APEHUPOBAHME M CAHALMA Ob-
CLLECCA. DBAKYMPOBAHO OKOAO 50,0 MA THOMHO-HEKPOTMYECKOIO COAEPRXKMMOrO. [MOATBEPXKAEHO
AOOMEPALMOHHOE MPEANOAOXKEHME — AMATHO3: B MOAOCTM ABCLLECCA OBHAPYXEH AECTPYKTMBHbIM
ADPArMEHT AODABOYHOM AOAM CEAE3EHKM. MCcceveHbl KancyAd abcuecca, y4acTOK BOCMAAEHHOTO
OOABLLIOTO COABHMKA M HEKPOTU3MPOBAHHAS COCYAMCTAN HOXKA AODABOYHOM AOAM C KOHTPOAbHbIM
AMIUPOBAHUEM. AAT MPEAYMNPEXKAEHMA PACMPOCTPAHEHMUS BbIFBAEHHbIX BTOPUYHBIX M3MEHEHMM B HYEP-
BEOOPA3HbIM OTPOCTOK MPOBEAEHA AMMEHASKTOMMS, CAHALLMA M APEHMPOBAHME BPIOLLIHOM MOAOCTH.
BbIXxOA M3 HOPKO3A, IKCTYDALMI BOABHOM HO OMNEPALMOHHOM CTOAE, MEPEBOA HO CMOHTAHHOE AbIXO-
HUe.

01.03.2024 r. — 13.03.2024 r.: pOHHUI MOCAEOMEPALMOHHbBIM MEPUMOA MPOTEKAA AAEKBATHO, 6e3
OCAOXHEHMM. BOABHOS MPEABABAIACQ XXAAODBI HO OBLLLYIO CAOBOCTh, OOAb B BEPXHEM OTAEAE XMBOTQ,
OBAACTM OMNEPALMOHHOM PAHbI. [PK OOBEKTMBHOM OCMOTPE XXMBOT B BEPXHEM OTAEAE U B OBAQCTH
ONEPALMOHHOM PAHbI CAODBO BOAE3HEHHbIM, B OKTE ABIXOHMS YHOCTBYET, MPW MAABMALLMM MATKMM, Ne-
PUCTAABTMKA AKTMBHASA, CTOTOAMHOMMYECKAN JOYHKLMA BOCCTAOHABAMBAAQCH B CTOHAQPTHbBIE CPOKM.
MNaumeHTKe B AQHHOM NEPUOAE MPOBOAMAOCH KOMIMAEKCHOE AEYEHME, BKAIOYAIOLLLEE AHTUOAKTEPM-
AAbHYIO (LLedoTpMaKCOH, AMMKALMH, METPOHMAQ30A), BA30BYIO MHADY3MOHHYIO, rACTPOMNPOTEKTOP-
HYIO (OMENPA30A, MAOHKPEATUH) TEPAMMIO B TEYEHME 6—7 CYTOK. MHTPAHA3AABHAN MHTYOALLMS XXEAYAKQA
(APEHMPOBAHME) B MEPBbIE CYTKM MOCAE ONEPALMM, HO3OTACTPAAbHbIM 30HA YAQAEH HA 2-€ CyTKM. Ha
dOOHE PAHHETO SHTEPAABHOTO MUTAHUS BOCCTAHOBMACH MACCAXK MO KMLLEYHUKY. M3MEHEHMI TOHKOTO
kKnLueyHmka o1 07.03.2024, BbI3BAHHbIE ONEPALMOHHOM TPABMOM PAHHETO MOCAEOMNEPALMOHHOIO Mne-
PUOAQ C HOPYLLUEHHOM MEPUCTAALTUKOM, HE MOBAMIAM OTPULLATEABHO HO BOCCTOHOBAEHME €ro GOyHK-
LK. APEHOXK M3 OPIOLLHOM MOAOCTU YAQAEH HA 4-e CcyTku (04.03.24). CAOMOCTOATEAbHBIN CTYA ObIA HO
8-e cyTkM CO AHA onepaLummn. 1o AGHHbIM KOHTPOABHOTO Y 3 OBl o1 01.03.24 cBOGOAHOM XXMAKOCTU HE
BbISBAEHO. Y MEPEHHbIM PEAKTUBHBIN MAEBPUT CAEBA, OTMEYEHHbIM MPK Y31 01.03.2024 ., KymMPOBAACSH
0€e3 AOMOAHUTEABHBIX MOHUIYAALMMU U A€HEHMA. OTMEYAAACH MOAOXKMTEABHASN AMHAMMKC B AQBOPQa-
TOPHbBIX MOKA3ATEAIX: CHUXKEHME AENKOLMTOB AO 7,6 X 10°/A k 07.03.24 1 HOpMmaamsauma K 14.03.24 (5,8
x 10°/A), 3HOUUTEABHOE CHIKEeHME CPB A0 é Mr/A Kk 14.03.24. LLIBbI CHATbI HO 10-€ CYTKM, 30DKMBAEHME
PAHbI MEPBUYHBIM HOTIKEHUEM.

14.03.2024 r.: COCTOHME NALMEHTKM MPU BbIMUCKE YAOBAETBOPUTEABHOE, XXAAOD HE MPEABIBAIET,
HACTPOEHUe BOAPOE, OKTMBHA. BbIMOAHEHO KOHTRPOABHOE Y3WM OBl 1 MAEBPAAbHbBIX MOAOCTEM: NATO-
AOTMM OPTAHOB BPIOLLIHOM U MAEBPAABHOM MOAOCTEM HE BbISBAEHO. BbIMMCHIBAETCS C OKOHYATEAbHbIM
AMArHo30Mm: OCHOBHOE 30OO0AEBAHME: MEPEKPYT COCYAMCTOM HOXKM AODABOYHOM AOAM CEAE3EHKM.
OCAOXHEHME: HEKPO3 AODABOYHOM AOAM C ADCLLEAMPOBAHUEM.

01.07.2024 r.: KOHTPOABHOE ODCAEAOBAHME B OTAOAEHHOM MEPMOAE, XXAAOD HET, MOCAEONEPO-
LLMOHHbBIM pyBeLL, pO30BbIM, OKPEMLLIMI, COCTOITEAbHbIM, B€3 MPU3HAKOB BOCMAAEHMSI U TMNEPTPOOUM,
MNAABMALMS XXMBOTA BE3BOAEIHEHHA, XXMBOT MArkmi. Mpun Y3 OBl 1 NAEBPAAbHBIX MOAOCTEM: MATOAO-
MK OPraHOB BPIOLLHOM M MAEBPAABHOM MOAOCTEN HE BbIABAEHO.

AHOAMIMPYS AMHOMMKY 300O0AEBAHMS, AMATHOCTUKY M MCXOA, CAEAYET OTMETUTb, YTO HA PA3HbIX
3TAMAX 3TOrO NPOLLECCA MOXHO BbIAEAUTbE OCHOBHbIE TPYAHOCTU, HEAOCTATKM U OLLMOKKM B TOKTMKE
BEAEHMA BDOABHOM. DTO KPAMHE PEAKO OCBELLLAETCH B COBPEMEHHBIX MYyOAMKALLMAX.

14.02.2024 r.: Npm NOIBAEHUM MEPBLIX CUMMTOMOB B BUAE BOAM B SMUIACTOAABHOM OBAQCTH, MOBbI-
LUEHUKM TemnepaTypbl TeAaa A0 38,0 °C pebeHOK AOAXKEH OblA ObiTb FOCMMTAAMIMPOOBAH B CMELIMAAM3U-
POBAHHOE y4ypexaeHme. OTKa3 POAUTEAEN OT HODAIOAEHMI B CTALLMOHAPE CO3AAA AOMOAHUTEABHbLIE
TPYAHOCTM B AEY4EHMM U AMATHOCTUKE.

15.02.2024 r.: npm COXPAHEHUM CUMMTOMATUKM BbI3OB YHOCTKOBOTO TEPAMEBTA HO AOM M YCTAHOB-
AEHME MPEABAPUTEABHOTO PABOYETO AMATHO3A (BUPYCHBIM COAPUHIUT) MOCAYXKMAM HAYOAOM MPOTU-
BOBMPYCHOM M CUMMATOMATUHECKOM TepAnmn. BOAbHOSN HE BbIAG MPOKOHCYABTUPOBAHA AETCKMM XM-
PYPIrom Mpm COXPAHEHMM ABAOMMHAABHOM CUMMTOMATUKM, HTO CAMO MO cebe ABAIETCS Yrpo30M
XMPYPIMYECKOTO OCAOXKHEHMS. OLLIMOOYHO YCTAHOBAEHHbIM PABOUYMM AMATHO3 MPMBEA K 3AMA3AbIBA-
HUIO B AMATHOCTMKE OHOMOAMM CEAE3EHKM. YKE HAO ITOM ITAME, KOTAQ €eLLe HE CAOOPMMPOBAACSH
MHADUABTPAT M3 COCEAHMX OPTAHOB (XKEAYAOK, MOMEPEYHAN OBOAOHHAS KMLLIKA, CAOABHMKOBOS CYMKQ),
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Puc. 4, 5. MPT opraHoB 6ptoLiHOM MOAOCTH. CTPEAKAMM YKA3AHA AODABOYHAS CEAE3EHKA

AYHEBOAS AMATHOCTMKA MOTAQ MOMOYb B YCTOHOBAEHUM AMATHO3A. DTO MOATBEPAMAQ AMHOMMKA 30-
6oAesaHms. ¥Y3U, KT, MPT NpOBOAMAMCH y>XXKE HO dOOHE MHADUABTATA, HTO 3ATPYAHAET BU3YOAM3IALMIO.
TakKe CAeAyEeT OTMETUTD, YTO MPU MCCAEAOBAHMUM YKA3OHHOTO KAMHUYECKOrO HOBAIOAEHUS Y>XKE HA
ACQHHOM 3TAME COXPAHIACH PUCK PACMPOCTRAHEHMA THOMHO-BOCMAAMTEABHOIO NPOLLECCA MO BpIo-
LWMHE (MHODUABTAT, BNIOCAEACTBUM ABCLLECC) U PA3BUTUE NEPUTOHUTA.

MW CBOEBPEMEHHOM MOCTYMNAEHMM MOA HABAIOAEHME B CTAUMOHAP Y3M 1 KT MO 3KCTPEHHbIM
MOKA3AHMAM, MOCAE AOMOAHUTEABHOM MOATOTOBKM M C KOHTPACTUPOBAHUEM, PAHHSAS YCAELLHAN ANO-
FTHOCTMKO AODABOYHOM CEAE3EHKM BO3MOXXHA. Ha 3TO yKa3bIBAKOT MHOTMME aBTopsl [1, 12] (puc. 4, 5)

B Hawem HabaoaeHUN Y3 opraHoB OpIoLLIHOM MOAOCTM MO3BOAMAO BU3YAAM3MPOBATL B MPOEK-
LMK BOABLLIOM KPUBM3HbI )KEAYAKO HEOAHOPOAHOE AH3XOreHHoe 0bpa3oBaHme pasmepom 10,6x10,3
CM C TMMNOIXOrE€HHbIM (COAMAHBIM) KOMMOHEHTOM B LLEHTPE 6,7%3,3 CM, HE CMeLLLaIoLLLEeeCs NMpu ne-
peMeHE NMOAOXKEHMI TEAQ. TPU LLEHTPAABHOM AOMAEPOBCKOM KAPTUPOBAHMM (LLAK) otmedeH nmpe-
PbIBAIOLLLMMCS KPOBOTOK B LLEHTPE OBPA30BAHMA. AOTUYHO, YTO AMATHOCTUMKA AODOBOYHOM CEAE3IEHKM
B HOYOABHOM CTOAMKM BOAE3HU, HE MMEIOLLIEM CNELIMAPUYECKOM CUMMNTOMATUKM HO CTAOAMM MHADUAB-
TPOTA, BbIAG 30TPYAHEHA. KpOMme TOro, moCAE roCnUTaAM3ALMM PeBEHKA B CMELMAAM3MPOOBAHHbIM
CTALMOHAP MOATBEPXAEHMIO BOAEE PAHHETO AMATHO3A M BBIBOPY XMPYPIMYECKOM TAKTHUKM MOTAC MO-
MOYb AMATHOCTMYECKAS AQNAPOCKOMMSA, KOTOPAS TAKXKE MO3BOASET AOMOAHMTEABHO OOBEKTUBHO OLLE-
HWUTb COCTOHUE XMPYPIMYECKOrO O4arda.

TpebyeTtca 0B6pPATUTb BHUMAHKME M HO HEKOTOPbIE TEPMMHOAOTHMHECKME BOMPOCHI M ONPEAEAEHMUS,
KACAIOLLMECT ACHHOTO KOHKPETHOMO KAMHMYECKOTO CAYHas. YaCTO Npm onepaumax Ha GpioLLHOM No-
AOCTU MO PA3HBIM MPUYUMHAM XUPYPTAMKU OBHAPY>KMBAIOTCH OTKAOHEHMS dOOPMBI, CTPOEHMI U PAC-
MOAOXEHUS CEAE3EHKM, YTO He TpebyeT ONepaTUBHOIO BMELLATEABCTBA HO OPraHe. Mo AGHHbIM Qy-
Toncmu, y 10-15% HaceAaeHMs BbIsBARETCH AODABOYHAS ceAeseHka [10]. MOBUMABHOCTL OPraHa B BpIoLL-
HOWM MOAOCTU OOBICHIETCS M3ObITOYHOM AAMHOM COCYAMCTOM HOXKM M OTCYTCTBMEM UAM YAAMHEHUEM
YAEP>KMBAIOLLLMX CBA30K MPM HAPYLLEHMKM NpoLLeCcCca ambpuoreHesa [5]. B autepartype 4acTo MOXHO

BCTPETUTb HA3BAHMS (BCMIOMOTATEABHON CEAE3EHKAY, KAOTOAHUTEABHAA AOAS CeAe3eHkMy [1, 13].
HOPMOABHON QHAOTOMMUSA HEAOBEKO YKA3bIBAET, YTO CEAE3EHKO YEAOBEKO HE MMEET AOABYATOrO
cTpoeHus [9].

BepodTHO, CHMTATb OBPA30BAHME AOMOAHUTEABHBIM OPTAHOM, A B HOLLEM CAY4OE — AOMOAHUTEAD-
HOWM CEeAE3EHKOM, MOXHO, ECAM OHO MMEET OCHOBHbIE MPM3HAKM: OBTOHOMHOE KPOBOCHAOXEHME,
CBS304HbIM ANNAPAT, COCTOBASIOLLIMM HOXKY CEAE3EHKM, U MAEHTUYHYIO CTPYKTYPY TKAHW. BCE 310
MMEAOCH B HALLEM KAMHMYECKOM CAydaE. B OCTOABHBIX CAYHOSX PeYb MOXKET MATH TOABKO O chpar-
MEHTUPOBAHHOM (M13-30 OTCYTCTBMS CAMAHUSA B DMOpUOreHese) TkaHU ceaeséHkm. Ho 3ToT Bonpoc
KAQCCHdoUKALMM TpebyeT AOMOAHUTEABHOTO MCCAEAOBAHMA.

HOCTOTO QHOMOAMK CeAe3éHKM BapbupytoTcs oT 18,8% a0 30,7% [13, 14]. Passutne «A00ABOYHOM
AOAM) U HOCTOTA PACMPOCTPAHEHMA AODABOYHBIX CEAE3EHOK, MO AQHHBIM PAAQ GBTOPOB, COMPIKEHDI
C QHOMOAMEM PA3BUTUI AMDO FBASIOTCH PE3YABTATOM TPABMATUHECKOM MMMAACHTALMM KAETOK NApEH-
XUMBbI HO COCeAHMe opraHsl [3].

Mpn MOPIPODYHKLMOHAABHOM MCCAEAOBAHMM AODCBOYHOM CEAE3EHKM ObIAO MOATBEPXKAEHO,
4TO OHA UMEET BCE CTPYKTYPHbIE SAEMEHTbI OPTAHA M BBIMOAHAET BCE €ro dpyHKLMM [4]. Hamboaee Ha-
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CTOM AOKOAM3ALMEN AODOOBOYHOM KAOAM) CEAEIEHKM ABAFIOTCH: B /5% CAYHOEB — BOPOTA CEAE3EHKM, B
20% — XBOCT MOAXKEAYAOQYHOM XKEAE3bI, CEAE3EHOYHAS APTEPUS, XKEAYAOYHO-CEAEIEHOYHAA CBI3KA [8].
OAHOKO QBTOPbI HE YTOUHSIOT, UMEAM AWM AQHHbBIE OHOMOAMM BO BCEX HODAIOAEHMAX OCHOBHbIE XAPOK-
TEPUCTHKM OPraHA. BEpOSTHO, 4TO 3TO ObIAQ PP ArMEHTUPOBAHHAS TKOHb CEAE3EHKM.

BpOXAEHHOS AODOBOYHASN CEAEIEHKA MMEET AAMHHYIO HOXKY, KOTOPAS CKAOHHQO K MEPEKPYYMBA-
HUIO [2]. B pe3yAbTaTe HOPYLUEHUS KPOBOCHABXEHMS PA3BMBAKOTCA MPOLLECCHI HEKPODOMO3A, MPOUCXO-
AMT MHTEHCUMBHOE PA3MHOXEHME MMUKPOOOB, 4TO, B CBOIO O4EPEAb, MOUBOAMUT K aBCcLEAMPOBAHMIO [10].

ABCLECC CEAE3EHKM — PEAKOE U MOTEHUMAABHO OMACHOE 3000AEBAHME, BCTREYAIOLLLEECH B MO-
nyAsaumm B 0,2% cAy4aeB. K HO30AOTUAM, MPU KOTOPbIX BO3HMKAET AQHHOE OCAOXHEHME, OTHOCAT TPOB-
Mbl, SHAOKAPAMT, MHADEKLIMM MOYEBBIBOAILLIMX MYyTEM, 3AOKAYECTBEHHbBIE HOBOOOPA30OBAHMUSA, MMMY-
HOAEMOULMT, MLLEMMIO TKAHU CEAEIEHKM PA3ZAMYHOTO reHesa [2]. MUKPOBMOAOTMYECKMM MEM3AK AD-
cLecca AOBABOYHOM AOAM CEAE3IEHKM 3A4ACTYIO MPEACTABAEH CAMPOTOUTHOM MUKPOTOAOPOM [12]

OCHOBHbIM METOAOM AEYEHMS aBCLLECCO AOBABOYHOM AOAM IBASETCSH ONEPALLMS: PEBM3MI BPIOLL-
HOM MOAOCTU, ARDEHMPOBAHME ABCLLECCA C MOCAEAYIOLLMM YAOAEHMEM HEKDOTUHECKMX TKAHEW U pe-
3eKLMEN BOCMAAUTEABHO BOBAEYEHHbIX TKOHEW. Onepaumen BbIOOpa B AOHHOM KAMHUYECKOM CAYYaE
ABAIACICb OTKPbITAS AQMAPOTOMMS.

B utore, y4mTbiBOd MPOBEAEHHYIO POAMKOABHYIO ONEPALMIO, B XOAE KOTOPOMU ObIA MOATBEPXKAEH U
YCTPAHEH MNATOAOTMHYECKMM O4AT (YAOAEHME MEPEKPYYEHHOM COCYAMCTOM HOXKM AODABOYHOM CEAE-
3EHKM C ABCLEAMPOBAHMEM), OTCYTCTBME MHTPAOMNEPALMOHHbBIX OCAOXKHEHMM, A TAKXKE BAaronpm-
ATHbIM MOCAEOMNEPALMOHHBIM MEPUOA, MPOTHO3 AAS 3A0POBbS MALMEHTKM SIBAIETCS OAQrOMPUSTHBIM,
HOPYLUEHMMU COLMAABHOM AAQMTALMM HET.

BAQronpumsTHbIM NPOrHO3 06ecneyrAd NPABUALHO BbIOPAHHASN AKTMBHAS XMPYPIMYECKAs TOKTUKA:
CBOEBPEMEHHOE BbINMOAHEHME PUAMKOAABHOTO XMPYPIMYECKOTO BMELLATEABCTBA MYyTEM AAMAPOTO-
MUK, KOTOPAS MO3BOAMAC AAEKBATHO MPOBECTU PEBU3MIO OPIOLLHOM MOAOCTU, OLLEHKY M3MEHEHUM B
o4are U NOATBEPXKAEHME OKOHYATEABHOTO AMATHO3A. DTO MO3BOAMAO MNPEAOTBPATUTL PA3BUTUE M PAC-
NPOCTPAHEHME THOMHO-BOCMNAAMUTEABHOTO MPOLLECCA MO OPIOLLMHE, MEPEXOA €rO 30 MPAHMLI Nep-
BUYHOTO THOMHOTO O4Ard M FEHEPAAMIALMIO XMPYPIMHECKOM MHADEKLMM BPIOLLIHOW MOAOCTM (PA3AM-
TOM NEPUTOHUT, CEMCUC, CEMTUHECKMIM ABAOMMHAABHBIN LLIOK).

AA OLLEHKM BAQrONpPUATHOIO MPOTrHO3A B OTAOAEHHOM MEPUOAE PEKOMEHAOBAHO: 1) 9BKA peBEH-
KA HO OCMOTP-KOHCYABTALMIO YEPE3 4 MECALLA AAS KOHTPOAS MOCAEONEPRALMOHHbIX M3MEHEHUI U UC-
KAKOYEHMI OCAOXKHEHUI; 2) OTPAHUYEHME GOUUIECKMX HATPY3OK HO 2 Mecaua; 3) COBAIOAEHUE AMETHI,
MPUEM MOAMBUTAMMHOB AAMTEABHOCTBIO 2 MECALLO C KPATHOCTBIO 2 PA3A B roa; 4) NpoTmBopyOLLOBAS
TEPANMA MA3bIO «MMOdDEP 30N 2 PA3A B AEHb B TEYEHME T MECALA, DAEKTPODOPE3 C AOHTMAO3OM — 2
Kypca B roa Ne 10.

3akAlo4eHHne. BbiBoabl. KOK MOKA3AAO NPOBEAEHHOE MCCAEAOBAHME KAMHMYECKOTO CAYYOS AEBOY-
KM 8 AET, A TAKXKE AUTEPATYPHbIE AQHHbBIE, AODOBOYHBLIE CEAE3EHKM C OTAEABHOM COCYAMCTOM HOXKKOM
Yy AETEN BCTPEYAIOTCH KPAMHE PeAKO. ABCLLEAMPOBAHME FBAFETCS OCAOXKHEHUMEM BCAEACTBME MEPE-
KPYTA COCYAMCTOM HOXKM U HEKPO3A TKAHM AODCBOYHOM AOAU. OHO HE MMEET CNELMAPUYECKMX APKMX
KAMHUYECKMX MPOABAEHMIN. AMATHOCTUKA AGHHOM MATOAOTMKM COMPIKEHA C OOBEKTUMBHBIMM M CyDbEK-
TUBHbIMM TDYAHOCTIMM U OCHOBLIBOETCH HO MPOBEAEHUM AQDOPATOPHOTO M MHCTPYMEHTAABHOTO UC-
CAEAOBAHMS COFAQCHO CTAHAQRTY U OATOPUTMY. HYaLLLe BCErO 3T 3A00AEBAHMUS M MX OCAOXKHEHMS OO-
HAPY>XMBAIOTCH CAYHAMHO. HOAMYME OAHOBPEMEHHO ABYX OCAOXKHEHMM (AODABOYHAS AOAT CEAE3EHKM
C OTAEABHOM COCYAMCTOM HOXKOM, €€ NePEKPYT M POPMUPOBAHME ADCLLECCA) MOXHO CYUTATH YHU-
KOAbHbIM CAY4OEM. A€YeHUE AQHHbIX OCAOXHEHMM BCErAQ TPEOYET HEOTAOXKHOTO MAKM IKCTPEHHOTO
OMEPATMBHOIO BMELLIATEABCTBA. AGABHENLLIEE HODAIOAEHNE HAMPABAEHO HO MPOOUACKTUKY THOMHO-
CENTUYECKMX OCAOXKHEHMM B PAHHEM M MO3AHEM MOCAEOMNEPALMOHHOM MEPUOAE.

HecMmoTps HO peAkyto MOMYyASLUMOHHYKO BCTPEYAEMOCTb MPEACTABAEHHOM MATOAOMMU, €€ KAMHU-
4ecKas KAPTUHA M CUMMITOMOTUKA OCAOXKHEHUIM TPEBYIOT M3Y4EHMS M KAQCCHMAOUKALMM, A TAKXKE HA-
KOMAEHMS OMbITA AMATHOCTUKM U A€YEHUS AAS OCBOEHMS B MOBCEAHEBHOM MPAKTMKE BPAYA — AETCKOTO
X1pypra.

1. AMArHOCTUKA XAPAKTEPA AHOMAAUM PA3BUTUS CEAE3IEHKM B HEOTAOXKHOM CUTYALMM MMEET CBOM
OCOBEHHOCTU U TPYAHOCTHU. HEOBXOAMM OMbIT B MEPBYIO O4EPEADb MAOHOBOM AY4EBOM AMATHOCTUKM AAS
PACMO3HAHMS TKOHW AODOBOYHOM CEAE3EHKM.

2. MNpn aBAOMUMHAABHOM OOAEBOM CUHAPOME Y AETEM HEODXOAMMA BKCTPEHHAS AYYEBAS AMO-
FTHOCTMKQA B CMELMAAUIUPOBAHHOM OTAEAEHUM HO MPEAMET BbISBAEHUS AQHOMOAUMU CEAEIEHKM.

3. AaHHOE HABDAKOAEHME MPEACTABASIET MYABTUAMCLMMAMHOAPHLIM AMATHOCTUYECKUM MHTEPEC B
NMEPBYIO O4EPEAb AAT AETCKMX XMPYPIOB, MEAMCTOOB, M AYYEBbLIX AMATHOCTOB. [MALUMEHTLI C XKAAODAMM
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HO HEMOCTOSHHbIE AOKOAM3OBAHHbIE BOAM B XXMBOTE U MOBBLILLEHHYIO TEMMNEPATYPY TEAQ AOAXHbI ObITb
rOCMUTAAM3UPOBAHbI B CMELMAAM3IMPOBAHHbIM CTALMOHAP.

OCHOBHbIM AedeHMEM aBCLECCO AODABOYHOM CEAE3EHKM SBAIETCA ONepaLmMs: PEBM3MA BPIOLLI-
HOM MOAOCTH, APEHMPOBAHME ABCLLECCA, AETOPCHSA (YCTPOHEHME MEPEKPYTA, OBPATHLIM PA3BOPOT,
PACKPYYMBAHME) HOXXKM CEAEIEHKM C MOCAEAYIOLLIUM YAOAEHNEM HEKPOTUHECKMX 1 PEIEKLLMEM BOC-
MOAUTEABHO BOBAEYEHHbIX TKAHeM. Onepaumen BbIBoOpa B AQHHOM KAMHMYECKOM CAYyHOE SBASACCH
OTKPbITAS AQMAPOTOMMS.
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INTERMEDIATE RESULTS OF CONSERVATIVE TREATMENT OF PECTUS EXCAVATUM AND
CARINATUM DEFORMITY
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Background. The infermediate results of conservative freatment of chest deformities are presented.

Aims. To evaluate the interim results of conservative freatment of chest deformities.

Materials and methods. Starting from August 2023, 63 patients have been prescribed conservative therapy
for chest deformities at the Kidney Children’s Clinic and the N.M. Kuraev Children’s Hospital in Makhachkala.
Of these, 38 children with VDCGK, 25 with CDGK. Vacuum bell therapy was performed for VDGK, and dynamic
compression system was performed for CDGK. Of the 38 children with HCV, 14 patients were excluded from the
follow-up, as 8 patients voluntarily stopped treatment, and 6 patients were lost from observation. Thus, 24 patients
confinued treatment with VC. Of the 25 children with CDHK, é patients were excluded from observation, as 4
patients were lost from observation, and 2 patients voluntarily stopped treatment. DCS freatment was continued
in 19 patients.

Results. The effectiveness of conservative freatment of VDGK was assessed by measuring the depth of de-
formation, calculating the Haller index and GVR on computed fomography before and during freatment. The
deformation depth decreased at each subsequent visit. In addition to lifting the sternocostal skeleton, there was
also a thickening of the pancreas according to computed fomography. Early good cosmetic results are usu-
ally noticeable in children with CDHA. At the first stage of freatment, there are still 13 patients with a duration of
wearing DCS from 4 to 12 months. 3 patients with CDHC have completed freatment with recovery. There were
no complications when wearing VC and DCS. Conclusion: it is important to remember that the key to success-
ful conservative freatment of chest deformities is therapeutic discipline, motivation and parental help. The use
of conservative methods for the freatment of chest deformities can be considered as an alternative freatment
method for patients with “soft” chest who prefer non-invasive treatment. A mandatory component of conserva-
five treatment for chest deformities is regular physical education and sports, exercises to stfrengthen the muscles
of the back, chest and abs, breathing exercises, and not just wearing a device.

Keywords: vacuum bell, dynamic compression system, funnel-shaped chest deformity, keel-shaped chest
deformity.

Background. Excavity pectus excavatum (EPC) is the most common deformity of the anterior
chest wall, characterized by depression of the sternum with involvement of the sternocostal carfilages
and ribs. Most cases of EPC may be idiopathic or may be associated with connective tissue diseases,
neuromuscular diseases, and other genetic disorders [1]. Chest deformities are progressive and may
change during growth, especially during puberty. For a long time, the methods for correcting EPC
were highly traumatic open surgeries. More than 30 methods and their modifications are known.
Some of these surgeries were: the Ravich operation (1947), the N.I. Kondrashin operation (1968),
and the Paltia operation (1958). The Ravich and Kondrashin operations were performed without
the use of special fixators, thereby not supporting the sternum, which increased the recurrence rate
[2]. In 1998, D. Nuss proposed minimally invasive thoracoplasty, which remains the gold standard
in the freatment of PE to this day, as it reduces the duration of the operation and provides a good
cosmetic result [3]. However, the implementation and installation of a retrosternal plate during the
Nuss procedure has potential risks of complications, such as heart injury, pneumothorax, hemothorax,
plate displacement, diaphragmatic rupture, and severe pain in the postoperative period. These risks
led to the development of non-invasive methods for correcting PE. In 1992, German engineer Eckart
Clobe, who suffered from PE, made and used a homemade vacuum bell at the age of 36, achieving
positive results [4]. In 2005, the vacuum bell was presented and described as an alternative treatment
method for some patients with PE who prefer non-invasive treatment [5-6].

Carinatum deformity of the sternum (CD) is characterized by protrusion of the sternum and adjacent
costal cartilages [7-8]. It occurs 2-4 times less frequently than pectus excavatum [9]. This pathology can
also be corrected using the Ravitch procedure, but a minimally invasive thoracoplasty according to
Abramson (reverse Nuss procedure) is preferable [10] [11-12]. The disadvantages of these operations,
such as pain, hospitalization, postoperative scars, and pneumothorax, led to the development of
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Table 1. Characteristics of patients with VC

24 patients with VC Quantity
abs. %
VDGK form Symmetrical 17 71
Asymmetrical 7 29
Age Up to 7 years (from 1 g) 6 25
7-11 years old 7 29
12-17 years old 11 46
Gender Boy 15 %
Girl 9 37

external corsefs for the correction of CD. Corset therapy has been used since the 1970s, but only
became popular after the infroduction of the dynamic compression system in 2008 [7, 13].

Objective. To evaluate the infermediate results of conservative freatment of chest deformities.

Materials and methods. Since August 2023, 63 patients have been prescribed conservative therapy
for chest wall deformities at the Kidney Children’s Clinic and the N.M. Kuraev Children’s Children’s
Clinical Hospital in Makhachkala. Of these, 38 children had pectus excavatum (PE) and 25 had
cholangitis (CD). For PE, therapy was performed with a vacuum bell (VB), and for CD, with a dynamic
compression system (DCS). The inclusion criteria for conservative freatment were patients with a “soft”
chest, regardless of age. Of the 38 children with PPE, 14 were excluded from follow-up, as 8 patients
disconfinued freatment voluntarily, and 6 were lost to follow-up. This demonstrates the importance of
carefully selecting a treatment method based on patient characteristics and their moftivation. Thus,
24 patients continued VB treatment. The baseline patient characteristics are presented in Table 1.

Table 1 shows that symmetrical forms of PE and male children predominated. The youngest patient
with PE was 1 year old and was prescribed a device for respiratory distress (shortness of breath).

In most patients, chest wall deformity was asymptomatic, although 6 patients experienced
cardiopulmonary symptoms (shortness of breath, chest pain, fatigue).

The duration of VK use during the analysis period is presented in Figure 1.

Of the 25 children with CDH, 6 patients were excluded from follow-up because 4 were lost to
follow-up, and 2 patients voluntarily discontinued treatment. Nineteen patients contfinued freatment
with DKS. Table 2 shows the type of deformity, age category, and gender of the patients.

Table 2 shows that asymmetrical forms of CGD and male children predominated.

Patients with CDGK presented only cosmetic complaints.

Characteristics of devices and treatment protocol

VK and DKS are manufactured by Ortezdeti (Russia).

The VK consists of several parts: a silicone ring, a viewing lens, a hand pump attachment, and
a hand pump. VKs are available in several sizes (11, 12.5, 14, 16, 17, 19, and 23 cm in diameter,

5 patients

Use period up to 6 months

10 patients
Use period from 6 to 12 months

24 patients with VK —

5 patients

Period of use from 12 to 18 months

4 patients

Period ofuse: 18 to 20 months

Fig. 1. Duration of VK use
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Table 2. Characteristics of patients with DKS

19 patients with DKS Quantity
abs. %
Form of KDGK Symmetrical 5 26
Asymmetrical 14 74
Age 7-11 years (from 10 years) 3 16
12-17 years old 16 84
Gender Boy 14 74
Girl 5 26

respectively), as well as women’s sizes, which take info account the anatomical structure of the
female body. The appropriate device size is selected based on the patient’s age, depth, and width
of the infundibulum. Before tfreatment with VK, the depth of the deformity was assessed, and the
Haller index and sternovertebral distance (SVD) were calculated using computed tomography to
assess the dynamics of tfreatment results. During the first visit, all patients were examined. In addition
to the physical examination, a chest CT/X-ray, ECG, echocardiography, cardiologist consultation,
spirometry, orthopedic consultation, and genetic consultation (if syndromic forms are suspected)
were performed. Following a follow-up examination, the initial placement of the VC was performed
under the supervision of the attending physician (during an in-person appointment). The VC was
positioned so that the center of the window was positioned over the deepest point of the deformity.
After application to the chest wall, negative pressure was created in the VC using a hand pump
to lift the sunken sternum forward. The recommended duration of daily freatment depended on
the patient’s age. The minimum time of use of the bell for children was 5-6 hours per day, and for
adolescents, 10-12 hours per day. Subsequently, parents kept a diary in which they recorded the
depth of the deformity once every two weeks (in the morning before the VC placement) and
provided a monthly photo report. Routine examinations were performed for all patients every three
months, including clinical assessments and an assessment of the depth of the deformity.

The DKS is a brace with an anterior compression plate. The plate can be moved laterally to
correct both symmetrical and asymmetrical deformities. Using the DKS gradually returns the sternum
to its normal position, providing greater wearing comfort and less pain. During the initial outpatient
clinic visit, all patients were assessed for chest height, keel width, and thoracic asymmetry, based on
which a custom-made brace was manufactured and fitted. Patients initially wore the brace 20-22
hours a day (stage |). After the chest had stabilized after 20-22 hours of wearing the DKS, patients
were transitioned to wearing the brace only during the day or at night (stage Il - consolidation of the
results). Routine examinations were also performed for all patients every 3 months.

In addition to conservative freatment, patients with chest deformities were recommended to
exercise, perform exercises to strengthen the muscles of the back, chest and abdomen, and do
breathing exercises in the device.

Results. The effectiveness of conservative treatment of PVD was assessed by measuring the depth
of deformation, calculating the Haller index and GVR using computed tfomography before and dur-
ing tfreatment, which is presented in Table 3.

At the time of analysis, all 24 patients were still undergoing freatment. The depth of deformity
decreased with each subsequent visit. In addition to elevation of the sternocostal framework,
thickening of the subcutaneous fat was also noted on CT scan. Figure 2 shows some infermediate
results of conservative freatment of PVD.

Table 3. Indicators of patients with PVD before and during treatment with a vacuum bell

Average value

Indicators
Before treatment During the treatment period
Depth of deformation 2Ccm 0,9cm
Haller index 3,9 3.2
GVR 57 cm 7 CM
PZK 0,6 cm 1.5¢cm
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Fig. 2. Intermediate results of conservative tfreatment of PVD:
la — depth of deformation before treatment - 1.4 cm, 1b — depth of deformation affer 1 year 2 months - 0.7 cm;
2a - depth of deformation before treatment - 1.3 cm, 2b — depth of deformation after 1 year 7 months - 0.4 cm;
3a - depth of deformation before treatment - 2.1 cm with MSCT, 3b — depth of deformation after | year 2
months - 0.8 cm with MSCT;
4a - depth of deformation before freatment — 2.1 cm with MSCT, 4b — depth of deformation after 1 year — 0.6
cm with MSCT;
5a - depth of deformation before treatment — 3.5 cm with MSCT, 5b — depth of deformation after 1 year 7
months — 1.6 cm with MSCT;
6a - the depth of deformation before treatment is 2.4 cm with MSCT, é6b — the depth of deformation after 1
year 5 months is 1.0 cm with MSCT;
7a - the depth of deformation before treatmentis 2.0 cm with MSCT, 7b — the depth of deformation after 1
year 8 months is 0.5 cm with MSCT.

Early good cosmetic results are seen in most cases in children with CDH (Fig. 3).

45



19 patients
with CS
13 patients 3 patients 3 patients completed
at stage T at stage 11 L

Fig. 3. Results of conservative tfreatment of CDGK

Fig. 4. Intermediate resulfs of conservative treatment of CDH: 1a - before treatment, 1b — after 6 months; 2a -
before freatment, 2b — after 8 months; 3a - before freatment, 3b — after 1 year 2 months

Thirteen patients are currently in Phase | of freatment, with the device wearing durations ranging
from 4 to 12 months. The duration of device wear depends on the severity of the deformity and the
compression force applied by the patients themselves. Some interim results of conservative tfreatment
of CDH are presented in Figure 4.

Three patients with CDGK completed treatment with recovery (Fig. 5).

No complications were observed when wearing VK and DKS.

Fig. 5. Final results of conservative freatment of CDH: 1a - before treatment, 1b — infermediate result after 5
months, 1c —recovery after 1 year 3 months; 2a — before treatment, 2b — intermediate result after 3 months, 2c
—recovery dfter 1 year 2 months; 3a — before treatment, 3b — recovery after 12 months.
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Discussion. Currently, there is no uniform data on the indications for the use of VK. According to
the literature, in some sources, VK is indicated for patients with a mild degree of PE and/or those who
refuse surgical correction [14]. In other sources, VK is indicated for patients with a moderate to severe
degree of PE who are too young for surgical correction [15]. According to |. Loufopoulos et al., suitable
candidates are patients with a deformity depth of less than 1.5 cm and a flexible chest [1]. However,
as aresult of the study by Y. Eunjue et al., excellent results were also obtained in patients with a large
deformity depth if they had a flexible chest [16]. Most researchers agree that VK treatment is more
likely to benefit younger patients. In particular, the start of freatment before the age of 11 yearsis a
predictor of an excellent outcome [1]. It should also be taken into account that the German engineer
Eckart Clobe, who suffered from PVD, achieved positive results after starting tfreatment with VK at the
age of 36 [4]. In addition, VK can be used intfraoperatively to facilitate dissection of the retrosternal
space and placement of a retrosternal plate during the Nuss procedure [4].

In contfrast to the indications, there are clear contraindications. The VK is contraindicated in
patients suffering from skeletal diseases, vasculopathy, coagulopathy, and cardiac diseases [15, 17].
Therefore, before starting VK treatment, patients must undergo chest CT, ECG, ECHO-CG, and a
consultation with a cardiologist. The VK should not be used in patients with severe chest asymmetry,
since the device must fit well fo the chest and be leak-proof [6]. Any chest asymmetry prevents the VK
from sealing and reduces the effectiveness of its treatment. Therefore, before starting VK freatment,
a medical examination and careful selection of candidates is necessary.

In addition to the correct selection of patients for conservative treatment, the correct use of
the VK is of paramount importance. There is no consensus regarding the duration of VK use; we
recommend 5-6 hours/day for children and 10-12 hours/day for adolescents.

Similarly, there are differences in the overall duration of freatment required to achieve excellent
results. According to F.M. Haecker, the duration of tfreatment in children and adolescents with mild
to moderate symmetrical PE with a flexible chest wall is 12-15 months, whereas in adolescents and
adults with moderate PE and a rigid chest wall it is 24-36 months [14] [17]. In the studies of D. Luo et
al., the freatment period and the time of daily use of the VK in preschool-aged children were clearly
shorter, possibly because the patients in their study were younger and the chest wall was still soft,
and the depth of chest deformity was less pronounced than in older children [18]. Their results are
consistent with the data of M. Lopez, who reported a higher correction rate in the pediatric group
[19]. R.J. Obermeyer et al. also reported good results in children (<18 years) than in adults [20]. As the
child ages, the rigidity of the chest increases and flexibility decreases, which affects the outcome of
conservative treatment.

Conservative treatment of CDH using external corsets has excellent results, exceeding 70%, if
freatment recommendations are followed [7].

According to the literature, daily wearing of a compression system is recommended for 23 hours
(excluding sports, swimming, or showering) [21-22]. Other sources recommend 8-12 hours per day,
with similar favorable treatment results [23-24]. Thus, there is no consensus on and a single protocol for
wearing a compression system [25]. Our patients wore the compression system for up to 20-22 hours
per day.

Another not entirely precisely predetermined parameter is the total duratfion of freatment, the
values of which vary greatly in the literature [8]. Some studies indicate that the total duration of DKS
freatment varies from 6-12 months [26], while other studies indicate 14-24 months [7, 24]. Studies by
Martinez-Ferro et al. indicate that in their cases the duration of tfreatment was 7 months [27]. In our 3
cases, DKS freatment lasted from 12 to 15 months.

Although conservative correction of PVD and CPB is easier at a young age, there is a high risk of
relapse during the growth spurt, requiring restarting therapy with VK or DKS, or extending therapy untfil
the end of the growth spurt [7]. Typically, relapse is associated with ongoing pubertal growth and
responds o restarfing conservative therapy [24].

Patient compliance is considered a key factor in successful treatment [28]. The literature describes
a high rate of freatment discontinuation, from 30 to 43% [29], [24]. In our case, 37% of patients
disconfinued treatment with VK, and 24% with KDS. The reasons for discontinuing therapy include
pain, skin problems, shame, and discomfort [28], [30], [13].

Conclusion. If is important to remember that the key to successful conservative freatment of chest
deformities is therapeutic discipline, motivation and support from parents.

The use of conservative methods of freating chest deformities can be considered as an alternative
freatment method for patients with a “soft” chest who prefer non-invasive freatment.
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A mandatory component of conservative freatment for chest deformities is regular exercise and
sports, exercises to strengthen the muscles of the back, chest and abdomen, breathing exercises,
and not just wearing the device.
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NPOMEXYTO4HbBIE PE3YALTATbI KOHCEPBATUBHOTO AEHEHUS BOPOHKOOBPA3HOW U
KUAEBUAHOWU AEPOPMALLUU TPYAHOU KAETKU

C.A.Te6ekoBa', b.M. Maxayes'?, 3.H. bataaAroBa?®, ®.B. MeliAaHOBG?
TAeTcKkas pecnyBOAMKAHCKAS KAMHMYeCcKas BoAbHMLLA Mm. H.M. Kypaesa, 367027, Maxadkaaad, Poccus;

2AAreCTaHCKUIM FOCYAQPCTBEHHBIM MEAMLIMHCKMI YHMBEPCUTET, 36700, Maxadkaaa, Poccus;
SAetckas kKamHKka «Kidneyy, Maxadkaaa, Poccus.

AHHOTAuMs. OBGOCHOBAHME: MPEACTABAEHbBI MPOMEXYTOYHbIE PE3YABTATHI KOHCEPBATUBHOIO AEYEHUI AE-
AOOPMALMI TPYAHOM KAETKM.

LeAb. OLEHKAO NPOMEXXYTOUHBIX PE3YABTATOB KOHCEPBATUMBHOTO AEYEHUI ACDOPMALUI TDYAHOM KAETKM.

MaTtepuaabl U meTtoabl. Ha 6a3e aetckom kKamHukK «Kidneyn 1 APKB mm. H.M. Kypaesa, r. Maxaykaaag, ¢
asrycta 2023 r. HO3HOYEeHO KOHCEPBATUMBHASA TEPANM NPU AEGDOPMALMAX TPYAHOM KAETKM 63 NAUMEHTAM. M3
Hux 38 aeten ¢ BATK, 25 — ¢ KATK. Mpu BATK NpOBOAMAKM TEPAMUIO BAKYYMHbBIM KOAOKOAOM, Mpu KATK — AmMHG-
MMYECKOM KOMMAPECCHMOHHOM cuctemom. M3 38 aeter ¢ BAIK UCKAOYEHDBI M3 HODAIOAEHWA 14 MALMEHTOB, TAK
KOK 8 MALMEHTOB COMOBOABHO MPEKPATUAM AEYEHME, 6 MALMEHTOB NOTEPSHbI M3 HOBAIOAEHUS. TOKMA OBPA30M,
MPOAOAKMAM AeveHme BK 24 naumeHta. M3 25 aeten ¢ KATK MCKAIOYEHDBI M3 HODAIOAEHMA 6 MALMEHTOB, TOK KAK
4 NAUMEHTA NOTEPSAHBI M3 HABAIOAEHMS, 2 MALUMEHTA COMOBOABHO MPEKPATUAMN A€YEHME. TTDOAOAXKMAM AEYEHUE
AKC 19 naumeHTos.

Pe3yAbTaTbl. 2O PEKTMBHOCTD KOHCEPBATUBHOTO Ae4eHM BAIK OLLEHMBAAQCH C MOMOLLLBIO M3MEPEHMSA TAY-
OuHbI AECDOPMALMM, PACHETA MHAEKCA FaAAepa 1 [BP MO KOMMBIOTEPHOM TOMOTPAMUM AO 1 B MEPUOA AEHEHMS.
FAYOUMHO AePOPMALMM MPU KADKAOM MOCAEAYIOLLLEM BU3UTE CHMXKAAACH. [TOMMMO MOABEMA TPYAMHO-pebep-
HOro KApPKACQA, MO AGHHbBIM KOMMbIOTEPHOM TOMOTPAOUM TAKXKE OTMEYAAOCH yToALLEeHMe TTKK. PaHHMeE xopo-
LLIME KOCMETUMYECKME PEIYABTATHI B OOABLLMHCTBE CAYyHAEB 3AMETHbI Y aAeTer € KATK. Ha | aTane ae4yeHums noka Ha-
XOAATCH 13 MAUMEHTOB C AAUTEABHOCTBIO HOLLEHMA AKC OT 4 A0 12 mecC. 30BEPLLMAM A€YEHME C BbISAOPOBAEHNEM
3 naumeHta ¢ KATK. Kakmx-Anbo oCcAoXHeEHMM npm HoLueHun BK 1 AKC He HOBAKOAGAOCSH.

3akalodeHue. BaXKHO MOMHUTb, YTO 3AAOTOM YCMNELLIHOTO KOHCEPBATUBHOIO AEYEHUI AETDOPMALMI TPYAHOM
KAETKM IBASETCSH A€4EBOHAS AMCLUMMNAMHA, MOTUBALLMS M MOMOLLLL POAMTEAEN. [TPUMEHEHUE KOHCEPBATUBHbLIX ME-
TOAOB AEYEHUI AECDOPMALLNM TPYAHOM KAETKM MOXHO CYUTATb KOK AABTEPHATUBHBIN METOA AEYEHUSA AAR NALMEH-
TOB C «MATKOM) TPYAHOM KAETKOM, KOTOPbBIE MPEAMOYMUTAIOT HEMHBA3MBHOE AeYeHMe. OBA3ATEABHBIM KOMMOHEHTOM
KOHCEPBATUBHOIO A€YEHMS NMPU AECDOPMALMAX TPYAHOM KAETKM ABAIETCSH PEMYAIPHOE 3AHATUE GOU3KYABTYPOM U
CMOPTOM, BbINMOAHEHUE YNPAXKHEHMIN HO YKPEMAEHME MbILLILL CMIMHBI, TRYAM M MPECCA, ABIXATEABHAS TMMHACTHKA,
0 HE TOABKO HOLLIEHME YCTPOMCTBRA.

KaroueBble cAoBa: BOKYYMHbIM KOAOKOA, AMHOMMYECKAS KOMMIPECCHMOHHAS CUCTEMA, BOPOHKOOBPA3HAS Ae-
hopPMALMS TPYAHOM KAETKU, KMAEBUAHAOS AECDOPMALMS TPYAHOM KAETKM.

O6ocHoBaHUe. BOpoHKOOBpa3Has AedpopMmaLLmg TPyAHOM KAeTkM (BATK) — HambBoaee pacnpo-
CTPAHEHHA AECPOPMALMA MEPEAHENM TPYAHOM CTEHKM, XAPAKTEPUIYIOLLLASICS 3ANAAEHUEM TPYAMHDI
C BOBAEYEHMEM TPYAMHO-PEDBEPHLIX XpILLLEN M pebep. BOABLLMHCTBO CAy4aeB BAIK moryT ObiTb MAMO-
NATUYECKMMM, AMOO MOTYT ObITb CBA3AHbLI C 3000OAEBAHUAMM COEAMHUTEABHOM TKOHM, HEPBHO-MbI-
LLIEYHbIMM 3AOOAEBAHMAMM U APYTUMM TEHETUHECKMMM HAPYLLEHMIMM [1]. Aedbopmaumm rpyAHOM
KAETKM ABASIOTCS MPOrPECCUPYIOLLIMMM U MOTYT M3MEHSTLCS B MPOLLECCE POCTA, OCOBEHHO B MEPUOA
MOAOBOIO CO3PEBAHMA. METOAOMM KOppeEKLMM BATK AOATOE BpeEMS BbiAM BEICOKO TPABMATHUYECKME
OTKpbITbiE onepaummn. M3eecTHo Boaee 30 cnocoboB 1 UX MoanddmKaLmii. OAHUMMK M3 TOKKMX ONepa-
LMK BblAM: onepauma no Pasmyy (1947 1.), no HM. KoHapalumHy (1968 r.) 1 no Paltia (1958 r.). Onepao-
LMK No PaBmyy 1 KOHAPALLIMHY BbIMOAHAAM ©€3 MPUMEHEHUS CMELLMAAbHbBIX OMKCATOPOB, TEAM CAMbIM
HE MPOBOAMAQCH MOAAEPXKKA MPYAMHbI, B CBA3M C YHEM YBEAMYMBAAOCH YACTOTA pPeLmamBOB [2]. B 1998
roay D. NuUss MpeAAOXMA MOAOMHBA3MBHYIO TOPAKOMAQCTMKY, KOTOPAR OCTAETCH 30A0ThIM CTAHAOP-
TOM B Ae4eHum BATK 1 Mo HACTOALLLEE BPEMS, MOCKOABKY OHO COKPALLAET AAUTEABHOCTL ONepPaLMM
M AQET XOPOLUMM KOCMETHMYECKMM pe3yabTaT [3]. OAHOKO MPOBEAEHME M YCTAHOBKA 3ArPYAMHHOM
MAQCTUHbBI MPW onepaumm Hacca MMmeeT NOTEHLMAAbHbIE PUCKKM OCAOXKHEHMHM, TOKME KOK PAHEHME
cepaLd, MHEBMOTOPAKC, reMOTOPAKC, CMELLLEHME MAQCTUHbI, PA3PbIB AMAADPArMbI, BbIDOXEHHbIN
OOAEBOM CUHAPOM B MOCAEOMNEPALIMOHHOM NEPUOAE. ACHHbBIE PUCKM MPUBEAM K PA3PABOTKE He-
MHBA3MBHbBIX METOAOB KOppekLmM BATK. B 1992 roay HemeLkmi nHxxeHep Eckart Clobe, ctpaaasLLmi
BAIK, M3roTOBUA U NPUMEHMA K CEDE CAMOAEABHBIM BOKYYMHbIN KOAOKOA B BO3PACTE 36 AET, AOCTUI-
HYB MOAOXMUTEAbHbIX PE3YABTATOB [4]. B 2005 roay BAKYYMHbIM KOAOKOA ObIA MPEACTABAEH M OMMUCAH
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Tabamua 1. XapakTepmucTrka naumeHTos ¢ BK

24 naumenTa c BK KoAndecteo
a6e. o
Popma BATK CUMMETPUYHOA 17 71
ACCUMETPUYHAOS 7 29
Bospacrt AO 7 AeT (0T 17) 6 25
7-11 AeT 7 29
12-17 AeT 11 46
Moa MOABHYMKM 15 63
AEBOYKM 9 37

KOK QAbTEPHATMBHbIM METOA AEHEHMA AAS HEKOTOPBIX MALMEHTOB C BAIK, KOTOpbIE MPEANOYMTAIOT He-
MHBA3MBHOE AEYEHME [5-6].

KuaesmaHas aedoopmaums rpyaHon Kaetkn (KATK) xapaktepusyeTcs BbIMAYMBAHUEM TPYAMHbBI U
nPUAEraloLLMxX pebepHbix xpawlen [7/-8]. BcTpedaetcs B 2-4 pasa pexe, 4yem BAIK [?]. AaHHYyo na-
TOAOTUIO TAKXE MOXHO MUCMPABUTL C MOMOLLBIO onepaumm PAsBmyd, HO MPEANOYTUTEABHEE BbIMOA-
HATb MOAOMHBA3MBHYKO TOPAKOMAQCTMKY MO ABpamcoHa (oBpaTtHag onepaumd Hacca) [10, 11, 12].
HeAoCTaTKM 3TUX onepaumm, TakMe KAk BOAb, TOCAMUTAAM3ALMS B CTALMOHAP, MOCAEONEPALMOHHbIE
pPyOLLbl, THEBMOTOPAKC MPUBEAM K PA3PABOTKE BHELLIHMX KOPCETOB AAd KoppeKkumm KATK. Tepanus ¢
MCMOAb30OBAHMEM KOPCETA MpumeHseTcd ¢ 1970-x roAOB, HO CTAAQ MOMYAIPHOM TOAbKO MOCAE BHE-
APEHMA CUCTEMbI AMHOMMYECKOM Komnpeccum B 2008 roay [7, 13].

LeAb. OUEHKA MPOMEXYTOYHbIX PE3YABTATOB KOHCEPBATUBHOIO A€YEHMI ACGOOPMALMM TPYAHOM
KAETKM.

MaTepuanbl U1 meToAbl. Ha 6a3e aetckom kKamHuke «Kidneyn 1 APKB mm. H.M. Kypaesa, r. Maxay-
KaAQ, ¢ aBrycta 2023 r. HO3HOYEHO KOHCEPBATMBHAA TEPANMS NMPU AECDOPMALMAX TRYAHOM KAETKM
63 naumeHTam. M3 Hmx 38 aeten ¢ BATK, 25 — ¢ KATK. Mpu BATK npoBoAMAM TEPANMIO BAKYYMHbIM
KOAOKOAOM (BK), npum KATK — avHammyeckom komnpeccrmoHHom cuctemom (AKC). Kputepusmm oT-
B0opa AAY KOHCEPBATUMBHOIO A€YEHMSA ObIAM MALMEHTBI C (KMATKOMY TPYAHOM KAETKOM, HE3ABMCMMO OT
Bo3pacTa. M3 38 aeten ¢ BAITK MCKAKOYEHbBI M3 HOBAIOAEHUS 14 NALMEHTOB, TAK KAK 8 NALMEHTOB CO-
MOBOABHO MPEKPATUAM AeYEHME, 6 MALMEHTOB MOTEPSAHbI M3 HODAIOAEHMA. DTO AEMOHCTPUPYET BOXK-
HOCTb TLLLOTEABHOTO BbIBOPA METOAQ AEYEHUS B COOTBETCTBUM C XAPAKTEPUCTUKAMM MALLMEHTOB U MX
MOTMBALMU. TOKMM OBPA30M, MPOAOAKUAM AedeHUe BK 24 naumeHTa. MICXoAHbIE XAPAKTEPUCTUKM
MAUMEHTOB MPEACTABAEHDI B TABAMLE 1.

M3 TaBAMLBI 1 BUAHO, YTO MPEOBATACAU CUMMETPMYHBIE POPMbI BATK 1M AETU MY>XXCKOTO MOAQ.
Cambiv 1oHbIM NAumeHT ¢ BK GbIA B BO3pacTe 1 T., eMy HA3HAYEHO YCTPOMCTBO M3-30 AbIXOTEAbHBIX HO-
pyLUEHMM (OAbILLIKA).

Y ©OAbLUMHCTBA MALMEHTOB AECOOPMALMA TPYAHOM KAETKM MPOTEKAAQ BECCUMMTOMHO, XOTH Y 6
MAUMEHTOB OTMEYAAMCH CEPAEYHO-AETOYHbIE CMMMATOMbI (OABILLIKA, BOAb B FPYyAM, BbICTPAS YTOMASE-
MOCTb).

AAUNTEABHOCTb MCMOAB30OBAHMS BK HO MeproaA AQHAAM3A NPEACTABAEHA HA pUCYHKe 1.

5 manMeHToB

TEPUOJT UCTIOIB30BaHUS 10 6 MeC

10 nanuenToB

TIEPHO MICIIONB30BaHMs OT 6 10 12 Mec

24 nanuenta ¢c BK [—

5 manueHToB

MepUOJ MCIONb30BaHusA OT 12 1o 18 mec

4 manueHTa

TIEPUOJ UCIONB30BaHusA OT 18 1o 20 mMec

Puc. 1. AAMTEABHOCTb MCMOAb30BAHMS BK
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Tabamua 2. Xapaktepmctmka naumeHtos ¢ AKC

19 naumneHnToB ¢ AKC Koaniectso
abe. Yo
Popma KATK CUMMETPUYHAS 5 26
ACCUMETPUHHAOS 14 74
Bospact 7-11 aet (o1 10 AerT) 3 16
12-17 AeT 16 84
Moa MOABYMKM 14 74
AEBOYKM 5 26

M3 25 aetein ¢ KATK MCKAKOYEHDBI M3 HOBAIOAEHUS 6 MALMEHTOB, TOK KOK 4 MALUMEHTA NOTEPSIHbI 13
HABAKAEHMS, 2 MALMEHTA CAMOBOABHO MPEKPATUAM AedeHUE. TIPOAOAKMAM AedeHne AKC 19 nauwm-
€HTOB. B TaBAMLLE 2 NPEACTABAEHbBI POPMA AECDOPMALLMU, BO3PACTHASL KATETOPUSI M MOA NALMEHTOB.

M3 TaBAMLBI 2 BUAHO, HTO MPEODBAAACAM ACUMMETPMYHBIE POPMbI KATK 1 AETH MY>KCKOTO MOAQ.

MaumenTbl ¢ KAIK NpeAbIBAIAM TOABKO KOCMETUHECKME >XKAAODBI.

XapakTepucTUKa YCTPOUCTB U MPOTOKOA A€YEHUSA

BK 1 AKC sBagiotrcsa npomssoamteaem Ortezdeti (Poccus).

BK cOCTOUT M3 HECKOABKMX YOCTEM: CUAMKOHOBOTO KOAbLLO, CMOTROBOTO CTEKAQ, HOCOAKM AAS PYY-
HOroO HACOCA, Py4YHOro Hacoca. CyLLEeCTBYET HECKOABKO PA3AMYHBIX pa3mepos BK (11, 12,5, 14, 16,
17, 19 1 23 CM B AMAOMETPE COOTBETCTBEHHO), O TAKXE XXEHCKME, KOTOPbIE YYMTLIBAIOT OHATOMMYE-
CKOE CTPOEHME XEHCKOro opraHmsma. COOTBETCTBYIOLLIMM PA3ZMEP YCTPOMCTB MOADUMPAETCS B 30BM-
CMMOCTM OT BO3PACTA NALMEHTA, TAYOUMHBI U LUMPKMHBI BOPOHKU. AO HOYOAQ AedeHms BK oLeHMBAOAQCH
TAYOMHAO A€OOPMALMKM U PACCHYUTBIBAACH MHAEKC TOAAEPA U TPYAMHO-BEPTEDOPAABHOE PACCTOIHME
(TBP) MO KOMMBbIOTEPHOM TOMOTPACOMM AAT OLLEHKM AMHOMMKM PE3IYABTATOB A€HEHMSA. BO BDEMSA MEPBO-
rO BU3UTA BCE NAUMEHTbI ObIAM OBCAEAOBAHBI, MTOMMMO OCMOTPA NPOBOAMAOMCH KT/PEHTrEH OPraHoB
rpyaHom kaetkm, KT, DXO-KT, KOHCYAbTALMS KAPAMOAOTA, CIIMPOMETPMS, KOHCYABTALMS OPTONEAQ,
KOHCYAbTALMS TEHETUKA (MPU MOAO3PEHMU CUHAPOMAABHBIX GOOPM). FTocae AOODBCAEAOBAHMS Nep-
BAS YCTAHOBKA BK MPOXOAMAQ MOA KOHTPOAEM AEHALLLETO BPAYA (HA o4HOM npmeme). BK yCcTaHaBAK-
BAAM TOKMM OBPA30M, YTODbI CEPEAMHA OKHA PA3ZMELLLOAACH HOA CAMOM FTAYBOKOM TOYKOM AeCPOp-
maumm. Nocae MPUKAQABIBOHMS K TPYAHOM CTEHKE B BK CO3ACGBAAOCH OTPULLATEABHOE AQBAEHME C
MOMOLLLBIO PYYHOTO HOCOCA AAS MOAHSITMS 3AMABLUEN TPYAMHBI BMIEPEA. B 30BUCMMOCTM OT BO3pPACTA
NAUMEHTA BbIAM PEKOMEHAOBAHbI MPOAOAKMUTEABHOCTb EXXEAHEBHOTO AEYEHMI. MUHMMAABHOE BPEMS
MCMOAB3OBAHMA KOAOKOAQ AA AETEM COCTABAAAO 5-6 4/CyT, AA9 MOAPOCTKOB — 10-12 4/CyT. B AQAb-
HENLLEM DOAMUTEAU BEAM AHEBHMK, B KOTOPOM 1 pPA3 B 2 HEAEAM (YTPOM AO HAYAAQ yCTOHOBKM BK)
YKQ3bIBAAM TAYOUMHY A€CDOPMALMM U EXXEMECIYHO MPEAOCTABAIAM GOOTOOTYET. [TAGHOBbIE OCMOTPbI
MPOBOAMAMCH Y BCEX MALMEHTOB KAXKAbIE 3 MECILA C KAMHUYECKMMM OLLEHKAMM M OLLEHKOM TAYOUHBI
AedbopmaLmm.

AKC — 370 opT1e3 C MepeaHen NAACTUHOM AAS KOMMOPECCKU. [TAQCTUHY MOXHO NMepemeLlaTh BOOK
AAS UCMPABAEHMS KOK CUMMETPMYHBIX, TOK U ACUMMETPUYHBIX DOPM A€DOPMALMI. TPK MCNOAb-
30BAHMK AKC rpyAMHO MOCTEMEHHO BO3BPALLAETCS B HOPMAABHOE MOAOXKEHME, DTO obecneympaeT
BOAbLLIMIKM KOMAOOPT MPM HOLLEHUMM U MEHbLLIYIO BOAb. BO BpEMS MEPBOTO BUIUTA B AMBOYAQTOPHYIO
KAMHMKY Y BCEX MALMEHTOB OLLEHMBAAMCH BICOTA, LUMPUHA KMAS M ACUMMETPUSA TPYAHOM KAETKM, HA
OCHOBOHMM Yero ObIA M3TOTOBAEH M YCTAHOBAEH MHAMBUAYAAbHbIM KOPCET. MNALMEHTbI BHOYOAE HOCH-
AM kopceT 20-22 YHacoB B CyTKM (I 3TAM), MOCAE BbIPABHUBAHMS FPYAHOM KAETKM MO utoram 20-22-4a-
CcoBOro HowueHmns AKC naumMeHToB MeEPEBOAMAM HA TOABKO AHEBHOE MAM HOYHOE HoLeHme opTtesa (lI
3TAM — 30KPENAEHUI PE3YALTATA). NTAQHOBBIE OCAMOTPBI TAKXKE MPOBOAMAMCH Y BCEX MALLMEHTOB KOXK-
Able 3 mecsua.

Ta6aunua 3. NokaszateAm naumeHTos ¢ BAINK A0 v B NEPUOA A€YEHUST BOKYYMHbBIM KOAOKOAOM

CpeAHee 3Ha4YeHue

MokasaTeAu
Ao AeveHus B nepuoa AeveHus
I'AyOUMHO Aedbopmaniym 2CMm 0,9 cm
MHaekc Faaaepa 3.9 3,2
rBP 5,7 cm 7 CM
MXK 0,6 cm 1,.5¢cm
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Puc. 2. MpoMexXyTO4HbIE PE3YALTATHI KOHCEPBATMBHOIO Ae4eHMs BATK:
1a — rAyOUHO AedDopMaLMM A0 AeYeHMS — 1,4 CM, 16 — TAYOMHO AeGDOPMALLMK
yepes 1 1.2 mec.-0,7 cm;
2a — TAYOUMHO AedhopmMaLmn A0 AedeHns — 1,3 cm, 26 — TAYBOMHAO AeDOPMALLUK
yepes 1 1.7 mec.-0,4 cm;
3a - rAyBUMHa Aedbopmaumm A0 AedeHms — 2,1 cm ¢ MCKT, 36 — raybunHa
Aedbopmaumn vyepes 1 1.2 mec. - 0,8 cm ¢ MCKT;
40 - TAYBUHO Aedbopmaumm A0 AedeHns — 2,1 cm ¢ MCKT, 46 — raybmHa
asedbopmaumm yepes 1 .- 0,6 cm ¢ MCKT;
50 — rAyBrHa aAedbopmanmm A0 AedeHns — 3,5 cm ¢ MCKT, 56 — raybuHa
Aedbopmaumn vepes 1 1. 7mec. — 1,6 cm ¢ MCKT;
6a — TAYOUMHO AeDOPMALMM AO AedeHUs — 2,4 cm ¢ MCKT, 66 — raybumHa
asedbopmaumm yepes 1 1. 5 mec. - 1,0 cm ¢ MCKT;
7a — rAyBuHaO Aecbopmaumm A0 AederHms — 2,0 cm ¢ MCKT, 76 — raybuHa
Aedbopmaumn yepes 1 1. 8 mec. - 0,5 cm ¢ MCKT
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19 manneHTOB
cKC
13 marueHTOB 3 marHeATa 3 mamnHeHTa
Ha [ aTame Ha IT sTame 3aBEpITIIH TeueHHe

Puc. 3. Pe3yAbTaThl KOHCEPBATUBHOTO AedeHms KAIK

Puc. 4. MpomexxyToyHble pe3yAbTATbl KOHCEPBATUBHOTO Ae4eHms KATK: 1a — A0 AeveHus, 16 — cnycTs 6 mec.;
20 — AO AeYeHMd, 26 — cnycTa 8 mec.; 3a — A0 AeveHud, 36 —cnycTs 1 1. 2 mec.

NMOMMMO KOHCEPBATUMBHOIO AEYEHMUSA MALMEHTAM C ACCDOPMALMAMM TPYAHOM KAETKM BbIAO pe-
KOMEHAOBOHO 3QHATUE CMOPTOM, BbIMOAHEHME YNPAXKHEHMIM HA YKPEMAEHUE MBILLILL CMMHbI, TPYAM U
npecca, AbIXATEABHAS TMMHACTMKA B YCTPOMCTBE.

Pe3yAbTaTbl. 2 PEKTUBHOCTb KOHCEPBATUBHOIO Ae4eHMsd BAIK OLLEHMBAAOQCH C MOMOLLLBIO M3ME-
PEeHUS TAYOUHBI AeDOPMALMM, PACHETA MHAEKCA TaAAepa 1 [BP MO KOMMbIOTEPHOM TOMOTrpAdoMmM
AO U B MEPUOA AEYEHUS, KOTOPAS NPEACTABAEHA B TABAMLLE 3.

HO MOMEHT OHOAM3A BCE 24 NALMEHTA BCE €LLLE HOXOAMAMCH HO AEYEHMM.

FTAYOMHO AECDOPMALLUKM MPU KAXKAOM MOCAEAYIOLLLEM BU3UTE CHUMXKOAQCH. [TOMMMO MOABEMT
rPYAMHO-PEeBEPHOro KapKACa TAKXKE OTMEYAAOCH YToALLLeHME [TXKK MO AQHHBIM KOMMbIOTEPHOM TO-
MOTpaAcOUn.

Ha pucyHke 2 NpeACTOBAEHbI HEKOTOPbIE MPOMEXKYTOYHbIE PE3YALTATEI KOHCEPBATUMBHOTO AEHEHMUS

BAIK.

PaHHME XOpOoLLME KOCMETUYECKME PEIYALTATHI B OOABLLIMHCTBE CAYYAEB 3AMETHbI Y AeTem C KATK
(pouc. 3).

Ha | atane Aev4eHmnd NokKa HOXOAATCH 13 MALMEHTOB C AAMTEABHOCTLIO HOLLEeHUs AKC oT 4 A0 12
mec. CPOKM HOLLIEHWS YCTPOMCTBA 30BUCHT OT BbIPAXKEHHOCTU AEDOPMALMU U CUABI KOMMAPECCHM,
KOTOPYIO MPUAQIraoT CAMM NALMEHTbI. HEKOTOPbIE MPOMEXYTOYHBIE PE3YALTATHI KOHCEPBATUBHOIO
AeveHns KATK npeACTABAEHbI HO pPUCYHKE 4.

30BEPLLMAM AEYEHME C BbIBAOPOBAEHMEM 3 NaumMeHTa ¢ KATK (puc. 5).

Kakmx-Ambo ocAoxkHeHMM npm HoLueHmn BK 1 AKC He HOBAIOAQAOCS.

O6cyxaeHue. Ha AQHHBIM MOMEHT HET €AMHBIX ACHHBIX O MOKA3QHUAX K npumeHerutio BK. Mo
AMTEPATYPHBIM AQHHBIM, B OAHMX MCTOYHMKAX BK MOKA3QH NAUMEHTAM C Aerkomn crenensio BAKT m/
AW TEM, KTO OTKA3bIBAETCS OT XMPYPIrM4eCKom KoppeKkumm [14]. B ApyrMx MCTodHmkax BK nokasaH no-
LMEHTAM C CPEAHEN U THKEAOM CTeneHblo BATK, KOTOpbIE CAMLLIKOM MOAOALI AAS XMPYPIMHECKOM
kKoppekumn [15]. Mo mHeHumo |. Loufopoulos M COABT., MOAXOAILLIMMM KOHAMAQTAMM ABASKOTCSH MALLU-
€HTbl C TAYOUMHOM AedoopMaLmm meHee 1,5 CM 1 TMOKOM rpyAHOM KAeTKoM [1]. OAHOKO B pe3yAbTaTe
MCCAEAOBOHMA Y. EuNjue 1 COQBT. OTAMYHbIE PE3YALTATHI ObIAM MOAYHYEHBI M Y MALMEHTOB C BOAbLLIOM
FAYOUHOM A€DOPMALMU, ECAN UMEAM TUOKYIO TPYAHYIO KAETKY [16]. BOABLLMHCTBO MCCAEAOBATEAEM
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Puc. 5. OKoHYOTEAbHbIE PE3YABTATHI KOHCEPBATUBHOTO AedeHMa KATK: 1a — A0 AedeHnd, 16 — MPOMEXKYTOYHbIM
pPE3YALTAT Yepe3 5 MecC. , 1B — BbIBAOPOBAEHME Yepes 1 T. 3 MeC.; 20 — AO AYEHMS, 26 — MPOMEXKYTOUHBIN
pPE3YALTAT Yepe3 3 MEC., 2B — BbISAOPOBAEHME Yepes 1 I. 2 mecC.; 3a — AO Ae4eHUS, 30 — BbIBAOPOBAEHME
yepes 12 mec.

CXOASTCS BO MHEHMM, 4TO AedeHme BK ¢ BOAbLLIEN BEPOATHOCTHIO MPUHECET MOAb3Y BOAEE MOAOABIM
NALMEHTAM. B YOCTHOCTH, HOYOAO A€YEHMS B BO3PACTE AO 11 AET ABAFETCH MPEAMKTOPOM OTAMHHOTO
pe3yabTata [1]. Takke HEOBXOAMMO YYUTLIBATL, YTO HEMELIKMM UHXKXeHep Eckart Clobe, ctpaaaBLLmMiA
BAIK, AOCTUI MOAOXKMTEABHBIX PE3YALTATOB, HAYOB Ae4eHmne BK B BospacTe 36 AeT [4]. Kpome Toro, BK
MOXXHO MCMOAb30BATH MHTPAOMEPALMOHHO AAT ODAETHEHUI AMCCEKLMM 3ArPYAMHHOTO NPOCTPAHCTBA
M YCTAHOBKM 3ArpPYAMHHbIE MAQCTUHbBI BO BPEMd onepaumm Hacca [4].

B OTAMYUKM OT MOKA3AHMIM, ECTb YETKME MPOTUBOMOKA3AHMS: BK MPOTMBOMOKA3AH NALMEHTAM, CTPA-
AQIOLLLUM 3000AEBAHMAMM CKEAETA, BOCKYAOMATUIMM, KOATYAOMATUAMM U CEPAEYHBIMM 3ABOAEBAHMU-
amm [15, 17]. NoaTomy nepea HaY4aAOM AedeHms BK Tpebyetcs nposeaeHMe naumeHtam KT opraHos
rpoyaHom kaetkum, OKI, DXO-KT, KOHCYAbTALMSA KAPAMOAOTd. BK HE AOAXKEH MPUMEHATHCA Y MALLMEHTOB C
THKEAOM ACUMMETPUEN TPYAHOM KAETKM, TAK KAK YCTPOMCTBO AOAXKHO XOPOLLIO MPUAETATh K FPYAHOM
KAETKE M OblTb FTePMETUYHBIM [6]. AtoDAs ACUMMETPUA TPYAHOM KAETKM MPENITCTBYET repMETUIALMM
BK 1 CHmXaeT 2d0deKTUBHOCTb Er0 A€YEHMSA. [TOBTOMY Nepea HAYOAOM AedYeHMs BK HEOBOXOAMMO
NPOBECTU MEAMULMHCKMI OCMOTP M TLLLATEAbHbIM OTOOP KAHAMACTOB.

MOMMMO MPABHUABHOTO OTOOPA MALLUEHTOB AAS KOHCEPBATUMBHOIO AE4YEHMS, MEPBOCTENEHHOE 3HA-
YEHUE MMEET MPABUABHOE MCMOAb3OBAHME BK. EAMHOTO MHEHUI OTHOCUTEABHO MPOAOAKMUTEABHOCTU
MCMNOAb30BAHMS BK HET, Mbl PEKOMEHAYEM AAT AETEN 5-6 4/CYT, AAR MOAPOCTKOB — 10-12 4/CyT.

AHOAOTUHYHBIM OBPA3OM, MMEIOTCH PA3AMYMSG B ODLLLEN MPOAOAXKMTEABHOCTU A€YEHMUA, HEOOXOAM-
MOM AA AOCTMDKEHMS OTAMHHBIX PE3YABTATOB. 10 AQHHBIM F.M. Haecker, MpOAOAXKUTEABHOCTb AEYE-
HUA Y AETEM U MOAPOCTKOB C AETKOWM U YMEPEHHOM CUMMETPMYHOM BATK € ribBKom rpyAHOM CTEHKOM
cocCTaBAsET 12-15 mecdueB, TOrAQ KOK Yy MOAPOCTKOB M B3POCAbIX C YMepeHHOW BATK v purmaHom
rPYAHOM CTEHKOM COCTABAfET 24-36 mecsues [14] [17]. B nccaeaoBaHuax D. LUO U COQBT. nepmoa
AEYEHUS U BPEMS EXEAHEBHOTO MCMOAL30BAHMA BK y AeTel AOLLIKOABHOTO BO3PACTA OblAW 9BHO KO-
po4€e, BO3MOXHO, MOTOMY, YTO MALMEHTbI B MX MCCAEAOBAHMM ObIAM MOAOXE U FPYAHOSN CTEHKA BCE
eLLe BObIAG MATKOM, O TAYOMHA AEDOPMALIMK TPYAHOM KAETKM BbIAC MEHEE BbIDAXKEHHOM, YHeM Y Ae-
Ten crtapLuero Bo3pacta [18]. Mx pe3yAbTaThl COOTBETCTBYIOT AQHHbBIM M. Lopez, KOTopbIM COOBLLMA
0 BOAEE BbICOKOM YPOBHE KOppPEKLUMM B NeanaTpudeckon rpynne [19]. R.J. Obermeyer u ap. Takke
COOBLLMAM O BOAEE XOPOLLUMX PEIYABTATAX Y AeTeM (<18 AeT), 4em Yy B3pocCAbix [20]. C BO3pACTOM
pebeHKa XXeCTKOCTb MPYAHOM KAETKM YBEAMYMBAETCSH, A TMOKOCTb CHMXKXAETCH, YTO BAMAET HO PE3YALTAT
KOHCEPBATUBHOIO A€YEHMS.

KoHcepsatmeHoe AeveHue KATK € MCMOAb30BAHMEM BHELLIHMX KOPCETOB MMEET OTAMYHbIE PE3YAb-
TaThl, NpeBbiLLatoLLme 70%, NPy CODAIOAEHMM PEKOMEHACLLMM AEYEHMA [7].
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Mo AMTEPATYPHBIM AQHHBIM, EXEAHEBHOE HOLLIEHME KOMMPECCHMOHHOM CUCTEMbI PEKOMEHAYIOT
23 4aCA (30 MCKAKOYEHMEM 3AHATUIM CIOPTOM, KYMAHUI MAM MPUHATUSA AyLUd) [21-22]. B ApYrmx UCTON-
HUKAX, PEKOMEHAYIOT 8-12 4HOCOB B A€Hb, C AHAOAOTUYHBIMM BAQTOMPUATHBIMM PE3YABTATOMMU AEHEHMS
[23-24]. TakMm OBPA30OM, HE CYLLECTBYET EAMHOTO MHEHUI M EAMHOTO MPOTOKOAQ HOLLIEHMS KOM-
MPECCUMOHHOM cuCTEMBbI [25]. Hawwm naumeHTtsl Hocuam AKC A0 20-22 4/cyrT.

ELe oAMH, HE COBCEM TOYHO MPEAOMPEAEAEHHBIM MAPAMETP, — OOLLLAA MPOAOAXKMTEABHOCTb
AEYEHMS, 3HAYEHMI KOTOPOIO B AUTERATYPE CUMABHO BAPBUPYIOTCS [8]. B OAHMX MCCAEAOBAHUAX YKO-
3bIBAIOT, 4TO OBLLLAS AAMTEABHOCTb AedeHMd AKC BapbmpyeT OT 6-12 mecaues [26], B APYTUX UCCAE-
AOBOHMAX — 14-24 mecaua [7, 24]. ICCAEAOBAHMI MAPTUHECO-PEPPO U COABTOPOB YKA3bIBAIOT, 4TO
B MX CAYYASX MPOAOAKMUTEABHOCTb AEYEHMA COCTABMAQ 7 MeC. [27]. B Hawmx 3 cAydaax aedeHme AKC
AAMAOCH OT 12 A0 15 mec.

HecmoTps HA TO, 4TO KOHCEePBATUBHAA KoppekLma BATK 11 KATK Aerye B MOAOAOM BO3PACTE, CY-
LLLeCTByeT BOABLLIOM PUCK PELIMAMBA BO BPEMS CKAYKA POCTA C HEOOXOAMMOCTBIO MOBTOPHOIO HO-
4aAQ Tepanum ¢ nomoLLbio BK man AKC MAM MPOAAEHUS TEPAMUM AO KOHLLO CKA4Ka pocTa [7]. Kak
MPOBMAO, PELIMAMB CBA3AH C MOOAOAXKAIOLLLMMCH MyOEPTATHbIM POCTOM M PEATMPYET HO MOBTOPHOE
HOYOAO KOHCEPBATMBHOM TEPAMMM [24].

CoBAIOAEHME NALMEHTOM PEKOMEHAALLMM CYATAETCH KAIOHEBBIM GOOKTOPOM YCMELLHOTO AEYEHUS
[28]. B AuTEpRATYPE OMUCBHIBAETCS BEICOKMI YPOBEHb OTKA3A OT Ae4eHma — OT 30 A0 43% [29] [24]. B HO-
LLUEM CAYHaEe npekpaTtran aederHme BK 37% naumeHtos, KAC — 24% naumeHToB. MNpuynHamm npekpa-
LLLEHWSI TEPAMMM IBASIOTCH OOAb, MPOOAEMbI C KOXEM, CTbla M AMCKOMAdOPT [28] [30] [13].

3akAoYeHHe. BaXXHO MOMHMUTB, YTO 3AAOTOM YCMELLIHOTO KOHCEPBATUMBHOIO AEYEHMA ACDOPMO-
LM TOYAHOM KAETKM IBASETCH A€4EDHAN AUCLUMMIAMHA, MOTUBALMS U MOMOLLLE POAUTEAEN.

NPUMEHEHME KOHCEPBATUBHbLIX METOAOB AEYEHMA AECDOPMALLUM TPYAHOM KAETKM MOXHO CHMTATb
KOK QABTEPHATMBHbIM METOA ACHEHMA AAL MALMEHTOB C KMATKOM) FPYAHOM KAETKOM, KOTOPbIE MPEAMO-
YUTAKOT HEMHBA3MBHOE AEYEHME.

O0BA30TEABHBIM KOMMOHEHTOM KOHCEPBATUBHOTO AEYEHMS MPU AECDOPMALUAX TPYAHOM KAETKM 5B-
AJETCH PETYAIPHOE 3AHATME COUM3KYABTYPOM U CMOPTOM, BbIMOAHEHME YNPOXKHEHUN HO YKPEMAEHME
MBbILLILL, CMIMHBI, TOYAM M MPECCA, ABIXATEABHAS TMMHACTMKA, O HE TOABKO HOLLIEHME YCTPOMCTBA.
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Resume:

Objective. To improve the efficacy of treating children with isolated and diffuse venous malformations of the
external genitalia, as well as Klippel-Trénaunay syndrome involving the genitalia in addition to the lower limb, us-
ing minimally invasive bleomycin sclerotherapy and systemic treatment with rapamycin.

Keywords: venous malformation, sclerotherapy, bleomycin, Klippel-Trénaunay syndrome, ISSVA classifica-
fion, rapamycin

Materials and methods. The study included 30 patients stratified into two groups based on the vol-
ume and extent of the vascular malformation. The first group consisted of male patients with isolated
penile venous malformations and female patients with lesions affecting the labia majora. The sec-
ond group comprised patients with diffuse venous malformations of the perineum/scrotum or lower
extremities, including patients with Klippel-Trénaunay syndrome. Patients in the first group underwent
staged sclerotherapy with bleomycin. Patients in the second group received systemic therapy with
rapamycin.

Results. In the first group of patients, bleomycin sclerotherapy demonstrated high efficacy, char-
acterized by a reduction in the volume of the venous conglomerate by 60% or more. In the second
group of patients freated with rapamycin, positive changes were observed as early as one month
after the start of therapy: reduction of pain, a decrease in plasma D-dimer concentration, and inhibi-
tion of neovascularization in the pathological veins.

Research purpose. To enhance freatment outcomes in children with isolated and diffuse venous
malformations of the external genitalia and Klippel-Trenaunay syndrome by utilizing minimally invasive
procedures and systemic rapamycin administration.

Materials and Methods. The study included 30 patients stratified info two groups based on the
volume and extent of the vascular malformation. Group 1 consisted of male patients with isolated
venous malformations of the penis and female patients with involvement of the labia majora. Group
2 included patients with diffuse venous malformations of the perineum/scrotum, lower extremity, in-
cluding patients with Klippel-Trenaunay syndrome. Group 1 patients underwent staged sclerotherapy
using bleomycin. Group 2 patients were prescribed systemic therapy with rapamycin.

Results. In Group 1 patients, bleomycin sclerotherapy demonstrated high efficacy, character-
ized by a reduction in venous conglomerate volume of 60% or more. In Group 2 patients receiving
rapamycin, positive dynamics were observed as early as one month after the start of therapy: reduc-
fion of pain syndrome, decrease in plasma concentration of D-dimer, and inhibition of neovascular-
ization of pathological veins.

Relevance. Due to their specific nafure, low prevalence, and diagnostic complexity, vascular
malformations often fall outside the scope of priority scienfific research. Currently, the overall inci-
dence of congenital vascular anomalies in newborns is estimated at 10-13%, with venous malfor-
mations (VMs) constituting the predominant group and exhibiting an estimated prevalence of 1 in
5,000-10,000 [1].

Venous malformations are characterized by significant clinical heterogeneity, ranging from lo-
calized nodular lesions to extensive deep-seated lesions that infilirate adjacent anatomical regions
and-in the absence of adequate and timely therapeutic intervention—can potentially lead to life-
threatening conditions.
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Objective. To improve the efficacy of freating children with localized and diffuse venous mal-
formations of the external genitalia, as well as Klippel-Trenaunay syndrome, using minimally invasive
freatment methods and systemic therapy with rapamycin.

Materials and Methods. This study included 132 patients with various forms of venous malforma-
tions (VMs) who presented to our center between 2021 and 2024; from this group, 30 patients were
selected who had either isolated venous malformations of the external genitalia or diffuse lesions
involving the perineum, genitalia, and lower limbs. We applied the following selection criteria:

1. Age (16 years); we chose 16 years as the cutoff, as it represented the upper age limit among
our patient cohort.

2. Lesion location (external genitalio—either as an isolated lesion or in conjunction with adjacent
sites in cases of diffuse disease, as well as a manifestation of Klippel-Trénaunay syndrome).

3. Lesion size (mean cross-sectional diameter of the venous conglomerate on ultrasound/MRI: 0.8
cm for boys, 3 cm for girls) [3].

4. Tissue involvement in female patients-Type | (Type I: involvement limited to skin and subcutane-
ous tissue; Type Il: involvement of muscle, bone, or joints, with or without skin and subcutaneous fissue
involvement). The pattern of fissue involvement observed on MRI was categorized into two types ac-
cording fto the Birmingham classification [4].

5. Phleboliths (presence or absence). These appear as high-density granular formations on MRI or
MSCT.

Patients with combined lymphatic-venous malformations or isolated capillary malformations were
excluded from the study. The diagnosis of venous malformation was based on clinical and instrumen-
tal examinations.

Patients were divided into two groups: Group 1 consisted of boys with isolated venous malforma-
tions of the penis and girls with lesions of the labia majora, without diffuse involvement of the adjacent
fissues of the perineum or scrotum; Group 2 comprised patients with diffuse venous malformations af-
fecting the genitals, perineum, and lower limbs, including patients with Klippel-Trénaunay syndrome.
The patients ranged in age from 3 to 16 years, with children of preschool and early school age pre-
dominating (70%). Isolated genital venous malformations were diagnosed in 16 boys and 9 girls, while
diffuse systemic forms were observed in 5 children (3 boys and 2 girls).

The primary complaint of patients and their parents was the presence of visibly prominent, dilated,
and pathologically deformed veins. In three cases, phlebectasias located on the glans penis near
the urethral meatus distorted its shape, thereby affecting the urinary stfream. In instances where the
venous malformation involved not only the genitalia but also the pelvic region and exiremities, the
patients’ chief complaints were pain and a sensation of heaviness in the lower limbs, particularly in
the evening. This symptom was the primary reason for seeking medical aftention and was observed
in all patients with diffuse involvement.

The clinical criterion was the early appearance of a lesion that progressively enlarged with age. In
three boys, the pathological phlebectasias on the penis extended to the soft fissues of the scrotum.
In all girls, the dilated capillary network and phlebectasias were unilateral and located in the soft tis-
sues of the labia majora; in 30% of cases, they also extended to the perineum or the upper third of the
thigh. In one girl, the capillary network extended upward from the genitalia, infiltrating the soft fissues
of the pubic region and the inguinal fold.

Pain was assessed using a verbal numerical rating scale (NRS) ranging from 0 to 10 (0O = no pain,
10 = unbearable pain) during the patient’s initial visit. Parent ratings were shown to correlate well with
child rafings. If the young patient was unable to rate their pain, a parent’s assessment was obtained.
For isolated venous malformations (VMs) of the external genitalia, pain scores ranged from 0 to 1,
whereas patients with syndromic and diffuse venous malformations of the lower extremities involving
the genitalia rated their pain at an average of 7-8. Three patients exhibited functional impairments
associated with lower-extremity muscle hypotrophy resulting from the infiltration of pathological struc-
fures info the muscle tissue.

All patients underwent mandatory ulfrasound imaging with Doppler mapping to evaluate the
structure of the venous system, the nature of blood flow in the deep and superficial veins of the lower
extremities, and the presence of thrombosis or phlebitis; involvement of adjacent organs and the
presence of associated anomalies were also assessed. To clarify the nature, extent, and volume of
the lesion, MRI (using T1, T2, and STIR sequences) or MSCT angiography was performed. The MRI cri-
terion was the presence of a mass demonstrating a high signal on fat-suppressed T2-weighted (T2-W)
images, characterized by extensive venous pools [5]. Regarding laboratory tests, an elevated blood
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D-dimer level-measured in all patients with diffuse venous system involvement-indicates the pres-
ence of orrisk for thrombus formation.

Based on the principle of defermining the number of planned sessions required to maximize freat-
ment efficacy for localized lesions—while accounting for their extent—-we selected a staged bleomy-
cin sclerotherapy regimen for both boys and girls in Group 1. The calculated single dose of the drug
was 0.5 mg/kg of body weight [6]. The maximum theoretical dosage exceeds the actual volume of
bleomycin required for a single procedure. For penile malformations, an average of 1 ml of sclerosant
was administered per session; this volume was chosen to prevent compression of the urethral lumen
caused by potential reactive postoperative edema. For girls, the dose was increased to 2 ml, taking
into account anatomical and physiological differences.

Results. To evaluate the efficacy of sclerotherapy in patients with isolated forms of venous malfor-
mations, we used the following categories: 1) High efficacy-reduction in the volume of the venous
conglomerate by 60% or more; 2) Satisfactory efficacy-reduction in the volume of the venous con-
glomerate by 30-60%; 3) Unsatisfactory efficacy-reduction in the volume of the venous conglomer-
ate by less than 30%. In cases of unsatisfactory results, a decision was made to adjust the drug dosage
[71.

These criteria were used both to evaluate each individual procedure 3-6 months after it was per-
formed and to assess the overall efficacy of the chosen therapy upon completion of treatment.

Among the 25 patients in Group 1, 90% clearance of the pathological lesion was achieved in 11
boys and 6 girls over an average of 3—-4 sessions; the remaining 10% consisted of stable telangiectasias
and small venous areas (up to 0.7 cm in diameter) that showed no signs of progressive growth during

A B

Photo 1. A - 6-year-old patient with a venous malformation of the glans penis before treatment;
B — after three sclerotherapy sessions

A B
Photo 2. A - 3-year-old female patient, venous malformation of the left labium majus before freatment; B — after
two sclerotherapy sessions
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Photo 3. Klippel-Trénaunay syndrome in a 9-year-old girl. A — before treatment,
B — 6 months after the start of rapamycin therapy

the 6-month follow-up period (Photos 1A, B and 2A, B). All children were advised to continue follow-up
monitoring with their attending physician.

The remaining 8 patients are continuing staged treatment with good interim results.

The condition of the five patients undergoing systemic freatment was assessed based on the reso-
lution and/or disappearance of characteristic symptoms—pain, edema, impaired functional activity,
and the volume and mass of the affected limb—as well as laboratory monitoring of D-dimer levels. All
patients showed clinical improvement as early as one month after starting the medication; the most
immediate changes were a reduction in pain and a decrease in D-dimer levels. After six months, the
volume and mass of the affected limb had decreased, leading to a partial restoration of functional
activity (Photo 3 A, B). Wearing compression garments is an essential component of the compre-
hensive freatment for patients with Klippel-Trénaunay syndrome [8]; however, not all children readily
comply with this recommendation. In our experience, children who incorporated a Class 2 compres-
sion stocking into their daily routine experienced less discomfort and pain during everyday activities
and reported no episodes of thrombosis.

Discussion. In this study, we present our experience in treating children with venous malformations
(VMs) affecting the genitalia and perineum, as well as those involving adjacent areas in cases of dif-
fuse disease. To ensure a highly homogeneous study cohort, we focused our analysis exclusively on
patients with isolated diffuse VMs and those with Klippel-Trénaunay syndrome involving the genitalia.
Our results demonstrate the efficacy of minimally invasive sclerotherapy for patients with isolated
VMs and of systemic treatment with the immunosuppressant rapamycin for patients with Klippel-Tré-
naunay syndrome. We also emphasize the importance of high-quality preoperative imaging, as an
accurate diagnosis and the selection of an appropriate freatment strategy depend directly on the
precise characterization of the local or systemic venous system involvement.

Venous malformations (VMs) are congenital anomalies classified based on the type of vessels
involved (purely venous forms and combined types: arteriovenous, capillary-venous, and venolym-
phatic) and rheological characteristics (low-flow). They occur sporadically in 92% of cases, and their
etiology remains unclear. However, a somatic mutation in TIE-2-a tyrosine kinase receptor that plays
a crucial role in angiogenesis and cardiovascular development—can be detected in nearly half of
affected patients [?]. This genetic determinant allows for potential freatment with an mTOR inhibitor,
such as rapamycin, which suppresses vascular proliferation [10].

The presence and progressive growth of venous malformations (VMs) are genetically determined
from birth, and the visualization of pathological lesions is linked to the patient's growth and physi-
cal development. VMs typically remain asymptomatic until the first clinical manifestation—-such as an
episode of thrombosis, thrombophlebitis, or significant compression of adjacent structures causing
pain (which is the most common reason for seeking medical attention), or, less frequently, hemor-
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rhage. These events are precipitated by the dilation of deformed veins—-driven by the exhaustion of
the compensatory capacity of the weak, malformed vessel wall (a process that intensifies during pu-
berty)-alongside localized intravascular coagulation, a phenomenon that frequently accompanies
VMs [11]. In our case series, however, we observed no correlation between the onset of pain and the
period of puberty.

Traditionally, the primary evidence-based treatments for venous malformations (VMs) are the
use of compression garments and franscutaneous sclerotherapy. Wearing compression garments
on affected limbs prevents structural insufficiency of the venous wall, facilitates venous outflow, pro-
vides symptomatic relief, and prevents thrombophlebitis and ulceration. However, in children, their
effectiveness is often limited by poor freatment adherence. Moreover, growing children require ad-
justments to their garments at least twice a year [12]. The principle of sclerotherapy involves dama-
ging the walls of deformed veins, leading to their subsequent collapse. Good efficacy in controlling
symptoms and malformation progression has been reported with the use of several sclerosing agents,
such as tetradecyl sulfate, bleomycin, and lauromacrogol [13]. Regardless of the specific substance,
sclerosing agents injected near nerves or thin muscles can damage these structures. Complication
rates of up to 12% have been reported, including skin necrosis, transient or permanent neurological
damage, muscle or fascial fibrosis, and renal failure [14]. However, none of our patients developed
the aforementioned post-procedural complications.

Venous malformations also occur as a component of Klippel-Trénaunay syndrome, defined by the
International Society for the Study of Vascular Anomalies as a combination of varicose veins and/or
venous malformations, capillary malformation, and bony and/or soft-tissue malformation of the limbs
(Photo 4 A, B, C) [15].

Treatment options for the syndrome are currently very limited and supportive in nature. For the
freatment of extensive and syndromic CM, we have chosen the tactics of systemic freatment with
the drug rapamycin. Oral administration of the drug has a beneficial effect on patients with extensive
or complex low-flow vascular malformations, patients with syndromic lesions that are refractory to

Photos 4 A, B, C. Clinical variants of the Klippel-Trénaunay syndrome triad in children of different ages: vascular
nevus, phlebectasia, and limb hypertrophy
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fraditional therapy. Many clinicians are now considering the use of rapamycin based on its significant
effect and activation of the PI3K/AKT/mTOR pathway in angiogenesis and lymphangiogenesis [16].
However, the opfimal dose and blood level, in addition to the duration of freatment, have not yet
been established. In addition, safety is a major concern, especially for pediatric patients when long-
term treatment is required. Follow-up requires careful monitoring of possible side effects in addition
to infectious complications. Therefore, further studies are needed to determine the safety, efficacy,
optimal dosage, and long-term side effects to establish the long-term benefits of sirolimus tfreatment
[17].

Conclusions. Our experience has demonstrated the successful use of sclerotherapy for treatfing
isolated venous malformations of the penis and labia majora, as well as systemic rapamycin therapy
for patients with diffuse venous malformations and Klippel-Trenaunay syndrome, without the occur-
rence of serious complications.
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OnbIT AEYMEHUSA BEHO3HbIX MAAbPOPMALUNA HAPYXXHbIX MOAOBbIX OPTAHOB Y AETEN
A.B. Aocmyxameaosa', b.b. dprawes?, P.P. Kyukaposa?®

'KadoeApa roCnmTaAbHOM AETCKOM XMPYPIUK, TALLKEHTCKMIM NEAMATPUYECKMIM MEAULMHCKMN MHCTUTYT; KAMHUKA
«Hayat medical centem, TawukeHT, Pecnybamka Y30ekmMcTaH
’Kadpeapa roCnUTAAbHOM AETCKOM XMPYPRTUK, TALLKEHTCKMM NEAMATOUYECKUM MEAMLMHCKMIA MHCTUTYT,;
PecnyBAMKAHCKMM y4€BHO-AEHEOHO-METOAMYECKMI LLEHTP HEOHATAABHOM XMPYPIMK Npu PecrnyBAMKAHCKOM
NEPUHATAABHOM LLEHTPE, TaLLIKEHT, PecnyBAmka Y36eKncTaH
SKadpbeapa 3060AEBAHMM U TPABM YEAKOCTHO-AMLLEBOM OOAACTM, TALLKEHTCKMIA FOCYAQPCTBEHHbIM
CTOMATOAOTUYECKMM UHCTUTYT, TALLKEHT, PecrnybAmka Y30ekmMcTaH

LLeAb. [MoBbILLIEHME 2AOAOEKTUBHOCTM AEYEHUA AETEM C U3OAMPOBAHHBIMM M AMAOTOY3HBIMM BEHO3HBIMM MOAb-
DOOPMALMAMM HOPY>KHbBIX MOAOBBIX OPFAOHOB, O TAKXE C CUMHAPOMOM KAnNneAs—-TpeHOHe C BOBAEYEHMEM B MATO-
AOTMYECKMM MPOLLECC MOMMMO HIMXKHEW KOHEYHOCTU M MOAOBBIX OPFAHOB MyTEM MOAOMHBA3MBHOM CKAEPOTEPO-
MM BAEOMULIMHOM M CUCTEMHOTO A€YEHMS MPEMNAPATOM PAMNAMMLMH.

MaTtepuanbl U1 MeToAbl. B ccaeaoBaHME ObIAM BKAKOYEHDBI 30 MALMEHTOB, CTRATUAOULMPOBAHHBIX HO ABE
rpoynnbl HO OCHOBAHMKM OBbEMA M PACMPOCTPAHEHHOCTM COCYAMCTOM MAAbCDOpPMAUMKM. B nepsyio rpynny
BOLLAM MALMEHTBI MY>XCKOTO MOAQ C M30AMPOBAHHBIMM BEHO3HBIMU MAABCOOPMALMIMM MOAOBOTO YAEHA U
MALMEHTKM XXEHCKOTO MOAQ C MOPOXKEHMEM DOABLLIOM MOAOBOM ryObl. BTopas rpynna BKAIOYAAQ MALMEHTOB
C AMPAY3HBIMU BEHO3HBIMM MAABCDOPMALMAMU MOOMEXKHOCTU/MOLLIOHKM, HUXKHEM KOHEYHOCTM, BKAKOHAS
MALMEHTOB C CUHAPOMOM Kamnneas—-TpeHoHe. [TaumMeHTam NepBoM rpymnnbl MPOBOAMAACH STAMHAY CKAEPOTE-
pPaAnMg C UCMOAb3OBAHMEM BAEOMULLMHA. TTALMEHTAM BTOPOM rPYMMbl ObIAQ HAO3HAYEHA CUCTEMHAS TEPAnUs
PANAMULLUHOM.

Pe3yAbTaThbl. B mepBOM rpynne NAUMEHTOB CKAEPOTEPAMNMUI BAEOMMLIMHOM MOOAEMOHCTPUPOBAAC BBICOKYIO
3P EKTUMBHOCTb, XAPAKTEPUIYIOLLLYIOCS PEAYKLMEN OObeEMA BEHO3HOTO KOHrAOMEPATA HA 60% U Boaee. Bo
BTOPOM rpynne NAUMEHTOB, MOAYYABLLMX PAMAMULMH, YXKE YEPES OAMH MECALL OT HOYOAQ TEPAMUM OTMEYAAACH
MOAOXMTEABHAS AMHOMMUKA: PEAYKLIMA BOAEBOTO CUHAPOMA, CHMXKEHUE MAC3IMEHHOM KOHLLEHTPALUMM D-Avmepa
U MHIMOUPOBAHME HEOBACKYAAPU3IALMM MATOAOTMYECKMX BEH.

KAtoyeBbie cAOBA: BEHO3HAS MAABCDOPMALMS, CKAEPOTEPANMS, BACOMULMH, CUHAPOM KAMANeAs—TpeHoHe,
kaaccudpmkaums ISSVA, panamuumH.

AKTYAAbHOCTb. BCcAeaCTBME CNELMAOUYHOCTU, HU3KOM PACMPOCTPAHEHHOCTHU, CAOXHOCTM AMQO-
FTHOCTMKM COCYAMCTbIE MAABADOPMALLMKM OCTAKOTCA BHE CDOKYCA MPUOPUTETHBIX HOYHYHbLIX MCCAEAOBO-
HU. HO TEKYLLIMIM MOMEHT OBLLLAA YOCTOTA BPOXAEHHbBIX COCYAMCTbIX OHOMAAMM Y HOBOPOXAEHHbIX
oueHmnsaetcd B 10-13%, Npu 3TOM AOMUHUPYIOLLLYIO FPYMNy COCTABAAIOT BEHO3HbIE MAABGOOPMALLUM
(BM), AEMOHCTPUPYIOLLIME PACHETHYIO MPEBAAEHTHOCTL 1/5000-10000 [1].

BeHO3Hble MAOABCDOPMALMU XAPAKTEPMUIYIOTCSH 3HAYUTEABHOM KAMHUMYECKOM reTepOreHHOCTbIO, BA-
PbUPYIOLLLEN OT AOKOAM3OBAHHBIX HOAYAAPHbBIX OBPA30BAHMIM AO OBOLLMPHBIX TAYOOKMX MOPCKEHMM,
MHOOUABTPUPYIOLLLIMX CMEXXHbBIE OHATOMMYECKME PEMMOHBI U, B OTCYTCTBME OAEKBATHOM U CBOEBpPE-
MEHHOM TePANEBTUYECKOW MHTEPBEHLLMM, MOTEHLIMAABHO MPUBOAILLLMX K PA3BUTUIO XXM3HEYTDOXAIO-
LLIMX COCTOSHUM.

LLeAb. [NoBbiLLeHWE 3AOAOEKTUBHOCTU AEYEHUSA AETEN C U3OAMPOBAHHBIMM U AMAOAOY3HBIMKM BEHO3-
HbIMKM MOABCOOPMALLUAMM HAPYXKHbBIX MOAOBbBIX OPIFAHOB, A TAKXKE C CUHAPOMOM KAMMneAs—-TpeHoHe
nyTeM MOAOMHBA3MBHBIX METOAOB A€YEHMS U CUCTEMHOTO BO3AEMCTBUA MPENAPATOM PANAMMULMH.

MaTepHnaabl U MeTOoAbl. B AOGHHOE MCCAEAOBAHUE ObIAM BKAIOYEHDBI 132 BOAbHbBIX C PA3AMYHBIMM
doopmamm BM, oBpaTmBLLIMXCA B HALLI LLEHTP B mepuoa ¢ 2021 no 2024 roa, 13 KOTOPbIX ObIAO OTOOPA-
HO 30 NALMEHTOB KAK C M3OAMPOBAHHBIMM BEHO3HBIMM MOAABCDOPMALMAMM HAPY>KHbBIX MOAOBBIX OPra-
HOB, TOK M1 C AMADADY3HBIM MOPCKEHMEM MPOMEXKHOCTH, MOAOBLIX OPTAHOB U HUXKHEW KOHEYHOCTU. MbI
OPUEHTUPOBAAMCH HO CAEAYIOLLIME KpUTEPMM BBIDOPA:

1. Bo3pacT (£ 16); Mbl BbIOPAAM BO3PACT 16 AET B KOHECTBE MPAHMLLbI, TOCKOAbBKY 3TO ObIA MOrPAHMY-
HbIM BO3PACT CPEAM HALLIMX MALLMEHTOB.

2. PQCNOAOXEHME MOPAXKEHMS (HAPY>XKHbIE MOAOBBIE OPraHbl — B CAY4O€ M3OAMPOBAHHOIO NOPQa-
XKEHUA 1 B KOMIMAEKCE CO CMEXHbBIMM AOKAAMIALMIMM B CAyHAE AMADADY3HOTO MOPCKEHUA, A TAKXKE
B KQ4ECTBE CMMMTOMA B COCTABE CUHAPOMA KAnnneas—-TpeHoHe).
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3. Pasmep nopaxkeHms (CpeaHrni AMAMETP MOMEPEYHOTO CEYEHMA BEHO3ZHOTO KOHTAOMEPATA HA
Y3N/MPT: y maAb4mkoB — 0,8 cm, y aeBoYeK — 3 cm) [3].

4. BOBAEYEHUE TKAHEM Y MALMEHTOB XXEHCKOrO MOAQ — TiM | (TWN |: BOBAEYEHbBI TOABKO KOXA M MOA-
KOXHQS KAETYATKA; T II: BOBAEYEHbBI MbILLILLBI, KOCTU MAM CYCTABbI C BOBAEYEHNEM KOXM U MOAKOXKHOM
KAETYATKM MAM Be3 Hee). XapAKTEP BOBAEYEHMI TKAHEM MO AGHHBIM MPT BbIA KAQCCUAOUMUMPOBAH HA
ABQ TUMQ B COOTBETCTBMM C KAQCCHMAOUKALMEM BupmumHrema [4].

5. PAEBOAUTBI (AC UAM HET). OHM BU3YAAM3MPYIOTCH KAK TPAHYASPHbBIE OBPA30BAHMS BICOKOM MAOT-
HOCTM HO MPT nam MCKT.

M3 MCCAEAOBAHUSA ObIAM MCKAKOYEHbI MALUMEHTbl C KOMBOUHUPOBAHHBIMM OOPMAMM AMMADATUKO-
BEHO3HbIX MOABGOOPMALMI M M3OAMPOBAHHbLIE KAMUAAIPHbBIE ADOPMbI. AMATHO3 BEHO3HOM MAALGOOP-
MALLMKM OCHOBBIBAACS HO KAMHUYECKOM U MHCTRYMEHTAABHOM OOCAEAOBAHMUSX.

MaumeHTbl BbIAM PA3AEAEHBI HA 2 rpYNMbl: 1 rpynna: NMAUMEHTbl — MAABYMKM C M3OAMPOBAHHbBIMM BE-
HO3HbIMM MAABGOOPMALMAMM MOAOBOTO YAEHA M AEBOYKM C MOPAXKEHUEM HARYXXKHOM MOAOBOM ryObl,
6e3 AMGPIPY3HOro NOPAXKEHMSA MPUAEXKALLMX TKAHEW MPOMEXKHOCTU, MOLLIOHKM; 2 TPYNnad: NALMEHTI
C AMAOAOY3HBIMKM BEHO3HBIMM MAABCDOPMALLUAMM MOAOBBIX OPTAHOB, MPOMEXHOCTU, HMXKHEM KOHEY-
HOCTM, BKAKOYQAS MALUMEHTOB C CUMHAPOMOM KAMMNeEAs—TpeHOHE. BO3pacT naumMeHToB BbiA OT 3 A0 16
AET, U3 HUX MPEUMYLLLECTBO COCTABUMAM AETU AOLLIKOABHOTO M MAQALLIETO LLKOABHOTO BO3pacTta — 70%.
M30OAMPOBAHHbLIE BEHO3HBIE MOABCDOPMALMM MOAOBBIX OPTAHOB AMATHOCTUPOBAHBI Y 16 MOABYMKOB
M 9 AeBOYEK, AMAAY3HBIE CUCTEMHBIE GOOPMbI HOBAIDACGAUCH Y 5 AETEN — 3 MAABYMKA U 2 AEBOYKM.

OCHOBHOM XXQAODBOM MALLMEHTOB 1 UX POAUTEAEN BBIAO HOAMYME BU3YAABHO BBIAEASIOLLLMXCS, PAC-
LLIMPEHHBIX, MATOAOTMYECKM AEDOPMUPOBAHHBIX BEHO3HbIX COCYAOB. B 3 CAy4asax doaeBakTasbl, pac-
MOAQraLLMECST HO TOAOBKE MOAOBOrO YAEHA BOAM3M OTBEPCTUS YPETPbI, AEDOPMUPOOBAAM €€ FPOP-
MY, 4TO OTPAXKAAOCH HO XAPAKTEPE MOYENCIYCKAHMA. B CAyHQsX, KOTAQ BEHO3HAS MAALGOOPMALLMS
MMEAD MECTO HE TOABKO HA MOAOBBIX OPraHAX, HO M B OBAQCTM MAAOTO TA3d, HO KOHEYHOCTAX, Y Ma-
LLMEHTOB HO MEPBbIM MAQH BbICTYMAAM XXAAOOBI HO BOAM, TIKECTb, BOABbLLIE B BEYEPHEE BPEMSA B ODAQ-
CTU HMXKHMX KOHEYHOCTEM. DTOT KPUTEPUMIM B OCHOBHOM ObIA MEPBOMPUYMHOM OBPALLLEHMS K BPAYY M
OTMEYAACH Y BCEX MALMEHTOB C AMAOAY3HBIM MOPOXKEHMEM.

KAMHMYECKMM KpUTEPUEM BBIAO PAHHEE MPOSBAEHME O4ATA MOPOXKEHUA C MPOTPECCUPYIOLLIUM
POCTOM C BO3PACTOM. Y 3 MOABYMKOB MATOAOTMHECKME FOAEOIKTA3bI HO MOAOBOM YAEHE MPOOAOAXA-
AMCb M HO MSITKME TKAHM MOLLIOHKM. Y BCEX AEBOYEK PACLUMPEHHAS KAMMAAIPHAS CETb M PAEDBIKTA3bI
HOCUAM OAHOCTOPOHHMM XAPAKTER MOPAXKEHUS M PACMOAAFAAMCH B MATKMX TKOHAX OOAbLLIOM MOAOBOM
ry6obl, a B 30% CAy4OEB PACMPOCTRAHIAMCH U HA MPOMEXKHOCTb MAM BEPXHIOK TPETb BeApd. Y OAHOM
AEBOYKM KAMMAAIDHAS CETb PACAPOCTPAHIAQCH BBEPX OT MOAOBBIX OPraHOB, MPOPACTAS MATKME TKAHM
B AOBKOBOM OBAACTM U OBAQCTM MAXOBOM CKACAKM.

BOAb OLLEHMBOAQCH C MCMOAB3OBAHMEM BEPDOAABHOM YUCAOBOM PEUTUHIOBOM LLIKAALI (NRS) 1 mc-
yncaanacbk ot 0 oo 10 (0 = otcytcTBme 60AM, 10 = HEBLIHOCKMMAS BOAb) NP NEPBOM BUMTE NALMEH-
TA. BBIAO MPOAEMOHCTPUPOBAHO, YTO OLLEHKO POAMTEAL XOPOLLO COFAACYETCH C OLLEHKOM pebeHKa.
ECAM MOAEHBKMIM MALMEHT HE MOT OLLEHMTH CBOK BOOAb, TO 3AMPALLUMBAAACH OLLEHKA POAUTEAL. KU
M3OAMPOBAHHbLIX BM HO HOPY>XHbBIX MOAOBBIX OPraHAX OLLEHKO KOAEBAAQCH HA ypoBHE O-1, Npum CUH-
APOMOABHBIX M AMAOADY3HBIX MOPAXKEHMIX BEHO3HOM CUCTEMBI HUXKHMX KOHEYHOCTEM C MOPOXKEHMEM
MOAOBbIX OPTOHOB MALMEHTbI OLLEHMBAAM CBOE COCTOSHME B CPEAHEM HA 7-8. Y 3 MALMEHTOB BbISBAE-
Hbl OYHKLMOHAABHbBIE HOPYLLEHWS, CBA3AHHBIE C MTMMOTPOTOUEN MBbILLILL HVXKHMX KOHEYHOCTEM MO NpPU-
YMHE NPOPACTAHUSA MATOAOTMHECKMX CTPYKTYP B MX TOALLLY.

Bcem naumeHTam B 0OI3ATEABHOM MOPIAKE MPOBEAEHO YABTPO3BYKOBOE MCCAEAOBOHME C AO-
MAEPOBCKMM KAPTUPOBAHMEM, OLLEHMBAAOCH CTPOEHME BEHO3HOM CHUCTEMBI U XAPAKTEP KPOBOTOKA
Mo rAyOOKOM 1 MOBEPXHOCTHOM CUCTEMOM BEH HMXKHMX KOHEYHOCTEM, HOAMYME YHACTKOB TPOMBO3a
n PAEOUTA, OLLEHMBAAOCH BOBAEYEHME B MATOAOTMHECKMM MPOLECC BAMIAEXKALLMX OPTOHOB, HOAM-
4YMe COMYTCTBYIOLLLMX QHOMOAMM. AAR YTOYHEHMS XAPAKTEPA, MPOTHKEHHOCTU M OObEMA MOPAXKEHMS
ObiAm NpoBeaeHbl MPT B T1 1 T2, stir-pexxmumax mam MCKT-anrmorpadous. Kpmutepmem MPT BbIAO HOAU-
yme 0ObeEMHOro OBPA3OBAHMSA, AEMOHCTPUPYIOLLLETO BbICOKMIM CUTHOA HO T2-B3BELLEHHbIX (T2-W) 130-
OPOXKEHMIX C MOACBAEHNEM CUTHOAQ OT XXMPOBOM TKAHMU, C LLUMPOKMMM BEHO3HBIMM MyAOAMM [5]. M3
AQBOPATOPHBIX AHAAM3OB HO HOAMYME M PUCK TPOMBOOBOPA30BAHMS YKA3bIBAET MOBbILLEHUE YPOBHS
D-AMMEPA KPOBK, YPOBEHb KOTOPOTO OMPEAEAIAN BCEM MALMEHTAM C AMAPAY3HBIM MOPAXKEHNEM
BEHO3HOM CUCTEMDI.

PYKOBOACTBYSCb MPUHLUMIOM UCHUCAIEMOTO KOAMHECTBA MACQHMPYEMBIX CEAHCOB AAT AOCTMIKEHMUS
HOMOOAbLLIEN PE3YABTATUBHOCTU AEYEHMS B CAYHAE OINPAHMYEHHBIX MOPCXKEHMM C YY4ETOM MX PACTPO-
CTPOHEHHOCTH, AAS 1 TPYMMbl MOLUMEHTOB HOMMU U3BPAHA TAKTUKA AEYEHUT METOAOM ITAMHOM CKAE-
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POTEPANUM MPENAPATOM DAEOMMULMH KAK AAT MOABYMKOB, TAK M AAS AEBOYEK. POCHETHOS pPA30BAS
AO3Q NPENAPATA COCTABAIACQ 0,5 MI/KI MACCHI TEAQ [6]. TEOPETUHECKM BO3MOXKHbIE AO3bl MPEBbILLIAOT
AKTMYECKMM OObeEM DAEOMMLMHA, HEODXOAMMBIM AAT MPOBEAEHMS 1 MpoLeaypbl. B cpeaHem 3a 1
CEQAHC CKAEPO3MPOBAHMA MAABADOPMALMM MOAOBOTO YAEHA BBOAMACH 1 MA CKAEPO3CAHTA, MCXOAST M3
MPEAMNOCHIAKM BEPOATHOCTU BO3HUKHOBEHUS PEAKLMOHHOTO OTEKA B MOCAEONEPALMOHHOM NEPUOAE
BO M3DEXAHME CAOBAEHMI MPOCBETA YPETPSLI. B CAyHae AeBOYEK AO3A BObIAQ YBEAMHEHA AO 2 MA C Y4e-
TOM MX OHATOMO-CPUIMOAOTUHECKMX OTAMYMIA.

PesyAbTaTbl. AAS OLLEHKM DA EKTUBHOCTU NPOBEAEHHOM CKAEPROTEPAMMU AAT BOABHBIX C M30-
AVMPOBAHHbIMM DOPMAMM BM Mbl CAEAOBOAM CAEAYIOLLLUM MOUMEHIEMBIM KATETOPMUIM: 1) BbICO-
Kas 9 EKTMBHOCTb — YMEHbLLEHME OOBbEMA BEHO3HOTO KOHIAOMEPATA HA 60% 1 Boaee; 2) yAOB-
AETBOPMUTEAbHAA SADPOEKTUBHOCTb — YMEHbLLUEHME OObEMA BEHO3HOTO KOHTAOMepPATa HA 30-60%;
3) HEYAOBAETBOPUTEABHAS DA EKTMBHOCTb — YMEHbBLLEHME OObEMA BEHO3HOIO KOHIAOMEPATA ME-
Hee Yem Ha 30%. MNpu HEYAOBAETBOPUTEABHOM PE3YALTATE MPOBEAEHHOM MPOLLEAYPbI MPUHUMAAOCH
peLueHmne 06 M3IMmeHeHmM A03bl Mpenaparta [7].

ACHHbIE KPUTEPUM MPUMEHAAMCH KOK AAS OLLEHKM KODXKAOM OTAEABHOM MPOLLEAYPDI Yepe3 3—6 me-
CILLEB MOCAE €€ MPOBEAEHUS, TAK M MO 3ABEPLLEHUIO AEYEHMI AAT YCTAHOBAEHUS OOLLLEM DGO EKTMB-
HOCTM BbIDPAHHOM HOMM TEPAMMM.

M3 25 naumeHrTos 1 rpynnbly 11 MAABYMKOB M 6 AEBOYEK YAQAOCH AOOUTECH 0% SAMMMHALMKM NATO-
AOTMHECKOTO O4Ara B CpeaHem 3a 3—4 ceaHca, octaBLumecs 10% mbl pACLEHUBAEM KAK CTABUAbHbIE
TEAEAHTMOIKTA3MM U HEBOABLLIME BEHO3HbIE Y4ACTKM A0 0,7 CM B AMAMETPE, KOTOPLIE 30 6 MECALLEB

A b

PoT10o 1. A — NAUMEHT é AeT, BM TOAOBKM MOAOBOIO YAEHA AO A€YEHUSI U b — NnoCAe NpoBeAEHUS 3 CEAHCOB
CKAEPO3UPOBAHMS

A b

010 2. A - NAuMEHTKA 3-X AET, BM A€BOM HOPY>XHOM MOAOBOM NyObl AO A€4YEHMSI U b — mocae
MPOBEAEHUA 2 CEAHCOB CKAEPO3UPOBAHMUS

66



2026 Vol 3.1ss3 1

A b
P0T10 3. CrHAPOM KAMMNEAS-TPEHOHE Y AEBOYKM 9 AET. A — AO A€YEHUS, b —Yepe3 6 mecaues OT Ha4YOAd
Tepanum PANaMULMHOM

HOBAIOAEHUS HE AEMOHCTPUPOBAAM MPU3HAKOB MPOrPECCUBHOIO pocTa (dooto 1 A, bun 2 A, B). Bcem
AETAM PEKOMEHAOBAHO MPOAOAXKATb AMCAIAHCEPHOE HABAIOAEHUE Y AEYALLLETO BPAYA.

OcCTaAbHbIE 8 MALMEHTOB MPOAOAXKCIOT STAMHOE AEYEHME C XOPOLLMM MPOMEXYTOYHBIM PE3YAb-
TATOM.

CocTosHME 5 NALMEHTOB, KOTOPbLIM HO3HAYEHO CUCTEMHOE AEYEHME, OLLEHMBAAOCH MO CTene-
HW YrACOHMA U/UAM UCHYE3HOBEHMS XAPAKTEPHOM CUMMTOMATUKM: BOAM, OTEKOB, HEMOAHOLLEHHOM
OYHKUMOHAABHOM OKTUMBHOCTM, OObEMA M MACCHI B CAYHAE MOPAXKEHHOM KOHEYHOCTU, M3 AQBOopa-
TOPHbIX MOKA3ATEAEN — KOHTPOAb YPOBHS AHATOMO-COU3MOAOTMHECKMX OHATOMO-COU3MOAOTMHECKMX
D-ammepa. Y Bcex BOAbHbIX OTMEYAAACH MOAOXKMTEABHAS AMHOMMUKA YXXe Yepe3 1 mecdl, MOCAE HaO-
H4OAQ NPUEMA NPENAPATA, NEPBOOYEPEAHO OTMEYAAOCH YMEHbLLEHWE BOAEBOTO CMHAPOMA U CHU-
XeHue ypoBHa D-ammepa. Hepes 6 mecsaleB YMEHbLLAAMCh OObeM U MACCA MOPOXKEHHOM KOHEN-
HOCTM, YTO OBYCACQBAMBAAO YOCTUYHOE BOCCTOHOBAEHME €€ DYHKLUMOHAABHOM OKTUBHOCTM (POTO 3
A. B). HOLLEHME KOMMPECCUMOHHOTO BEABS ABAIETCH HEOTBEMAEMBIM KOMIMOHEHTOM KOMMAEKCHOTO
AEYEHUA MALMEHTOB C CMHAPOMOM Kamnneas— TpeHoHe [8], OAHOKO HE BCE AETM OXOTHO CAEAYIOT
AQHHOMY MPEANMUCAHMIO. MICXOAS M3 HALLErO OMbITA, AETU, BHEAPMBLLIME B CBOKO PYTUHY KOMMpPEC-
CMOHHBIN YYAOK 2 KAQCCA, MUCTbITbIBAAM MEHBLLIE AMCKOMODOPTA U BOAEBBIX OLLLYLLIEHWI B MpoLEecce
MOBCEAHEBHOM OKTUMBHOCTU M HE COOBLLIOAM OB 3MM30ACX TPOMBO3A.

O6GcyxaeHue. B AQHHOM UCCAEAOBAHMM HOMM NPEACTOBAEH AMYHBIM OMbIT AEYEHUA AETEN C BE-
HO3HbIMM MAABGOOPMALMIMM MOAOBBIX OPFAHOB, MPOMEXKHOCTU U B KOMIMAEKCE CO CMEXHbIMU AO-
KOAM3OLMAMM B CAYHAE AMAPADYIHOTO MOPAXKEHMA. AAF MOAYHEHUT MOKCHUMOAABHO OAHOPOAHOM Bbl-
BOPKN Mbl DOKYCHUPOBOAUCH HO OHOAM3E MALMEHTOB TOABKO C M3OAMPOBAHHBIMMU, AMADADY3HbBIMM
BM U cHAPOMOM KAMMNEAI-TDEHOHE C MOPAXEHNEM MOAOBbLIX OPTAHOB. [TOAYYEHHBIE PE3YALTATHI
AEMOHCTPUPYIOT DDA EKTUBHOCT MOAOUHBA3MBHOIO METOAQ CKAEPOTEPRAMUM AAL MALLUEHTOB C U30-
AMPOBAHHbBIMKM BM 1 CUCTEMHOIO A€4YEHUI MMMYHOAEMNPECCAHTOM PAMNAMULLMH B CAYHOE MALLMEHTOB
C CUMHAPOMOM Kanmnneas—TpeHoHe. HamMM TaKkKe CAEAQH OKLLEHT HO HEODXOAMMOCTH KAYECTBEHHOM
NPEAONEPALMOHHOM BU3YAAM3ALLMKM, MOCKOABKY KOPPEKTHO MOCTOBAEHHbIM AMArHO3 M BbIOOP TAKTUKM
AEYEHUS B TOM MAM MHOM AMPEKTMBE HEMOCPEACTBEHHO 3ABUCUT OT TOYHOCTU BOCMPOM3BEAEHMS AO-
KOABHOTO MAM CUCTEMHOTO MOPOXKEHMS BEHO3HOM CUCTEMBbI MALMEHTOB.

BM — 3TO BPOXAEHHbIE AHOMOAMMK, KOTOPBIE KAQCCUMULMPYIOTCH HO OCHOBE TUMA BOBAEYEHHbIX
COCYAOB (COBCTBEHHO BEHO3HbIE GOOPMBbI U KOMOUHUPOBAHHbBIE BUABI: OPTEPUOBEHO3HbIE, KAMUAAID-
HO-BEHO3HbIE, BEHO3HO-AMMODATUYECKME) U PEOAOTUYECKMX XAPAKTEPUCTMK (HM3KOMOTOYHbIE). B 92%
CAY4YQEB OHM BO3HMKAIOT CAOPAAMYECKHM, U UX STUOAOTUA OCTAETCH HEACHOM. OAHAKO COMATHMYECKAS
mytaums TIE-2, peuentopd TMPO3MHKMHA3bI, MIPAIOLLLETO PELLIAIOLLLYIO POAb B OHIMOreHes3e U CepAes-
HO-COCYAMCTOM PA3BUTHM, MOXKET OblTb OBHAPYXKEHA MOHTH Y MOAOBKMHbBI MOPOXKEHHbBIX MALMEHTOB
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[?]. D1Q reHeTMYEeCKAs AETEPMMHAHTA MO3BOAJET MPOBOAMTL MOTEHLIMAABHOE AEYEHNE MHTUDUTOPOM
MTOor, TOKMAM KOK PANAMMLMH, MOAQBASIOLLLUM MPOAMADEpaumio cocyaos [10].

HaAnyme BM M mx NporpeccUpytoLmii POCT TEHETUHECKM AETEPMUHUPOBAHbI YK€ HAYUHAS C
POXAEHUI PEDEHKA, M BM3YAAM3ALMI MATOAOTMHECKMX O4YArOB CBA3AHA C POCTOM M GOM3UYECKMM
pa3BUTHEM NaumeHTa. OBbIMHO BM xapaktepmsytotcsd 6€CCUMATOMHOM KAMHWMKOW AO MEPBOM MAHM-
doecTaumm anm3oaa TPoMBO3a, TPOMBOFAEDUTA, 3HOYUTEABHOM KOMMAPECCUM COCEAHMX CTPYKTYP,
KOTOPbIE IBAIOTCH MPUYMHOM BOAM, MOCAEAHSS M CTAOHOBUTCH MEPBbIM MOBOAOM AAS OOPALLLEHUST K
BPAYY, PEXE BCTPEUAIOTCA KPDOBOTEYEHMS. DTUM CODbITUAM BAQrONPUITCTBYET PACLLUMPEHME AETCDOP-
MMPOBAHHbBIX BEH M13-30 MCTOLLLEHUS KOMMEHCATOPHbBIX BO3MOXHOCTEM CAADBOM, AEFOPMMPOBAHHOM
COCYAMCTOMN CTEHKM, OKTMBHO MPOMCXOAALLLETO B MEPUOA MOAOBOrO CO3PEBAHMUSA, B AOMOAHEHME K
ABAEHMIO AOKOAM3OBOHHOTO BHYTPMCOCYAMCTOIO CBEPTLIBAHMS, KOTOPOE 4YACTO AKKOMMAHMPYET BM
[T1]. B HOWIEM CEPUM CAYHAEB Mbl HE HOBAIOAOAM KAKOM-AMBO KOPPEAILLMM MEXKAY HAYOAOM BOAM U
NepPUOAOM MOAOBOrO CO3PEBAHMS.

TPAANUMOHHO OCHOBHbIMM OOOCHOBAHHBIMM METOAQMM AEYEHUT BM BbICTYMOIOT HOLLIEHME KOM-
MPECCUMOHHOTO BEABA M TODAHCKYTAHHAS CKAEPOTEPAMMA. HOLLEHME KOMMNPECCUOHHOTO TPUKOTAXA
HA MOPAXKEHHbIX KOHEYHOCTAX MPEAOTBRALLLAET CTPYKTYPHYIO HEAOCTATOYHOCTb BEHO3HOM CTEHKM, OO-
AEMYAET BEHO3HbIM OTTOK, OBECNEYMBAET CUMMTOMATUHECKOE OBAETYEHME U MPEAOTBPALLLAET TPDOM-
BOPAEDOUT U U3bA3BAEHME. OAHAKO Yy AETEM MX DAIEKTMBHOCTD YOCTO OrPAHMYEHA MAOXOM MPU-
BEPXKEHHOCTBIO AEYEHMIO. BOAEE TOTO, PACTYLLMM AETIM TPEDBYETCH KOPPEKTUPOBKA TPUKOTOXKA HE
MEHEE ABYX PaA3 B roA [12]. CyTb CKAEPOTEPAMNMU 3AKAKOYAETCS B MOBPREXKAEHMM CTEHOK AEFOOPMM-
POBAHHbIX BEH C MX MOCAEAYIOLLLUM KOAACQMCOM. XOPOLLIAS ADIEKTUBHOCTb B KOHTPOAE CUMMTOMOB
M MPOrpPECCUPOBAHUM MAABCDOPMALMM BbIAG 3APEMMCTPUPOBAHA C MCMOAb3OBAHMEM HECKOABKMX
CKAEPO3UPYIOLLMX AreHTOB, TAKMX KOK TETPAAELMACYABADAT, OBAEOMULMH U AQYPOMAKPOTOA [13]. He-
30BMCHMMO OT BELLLECTBA, CKAEPO3MPYIOLLLME QArEHThI, BBEAEHHbIE BOAM3M HEPBOB UAM TOHKMX MBILLILL,
MOTYT BbI3BATb MOBPEXAEHME ITUX CTPYKTYP. COOBLLLAETCS O YACTOTE OCAOXKHEHMM A0 12%, BKAKOYQS
HEKPO3 KOXM, MPEXOAILLME MAM MOCTOIHHBIE HEBPOAOTMYECKME MOBPEXAEHUI, FOUOPO3 MbILLILL MAM

PoT10 4. A, b, B. KAMHMYeCKME BAPMAHTBI TOMAABI CUMATOMOB CMHAPOMA KAnNneAs—TpeHoHe y AeTel PA3HOro
BO3PACTA: COCYAMUCTbIM HEBYC, OAEBIKTA3bI, TMNEPTROOUI KOHEYHOCTH
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dbacuMM 1M NOYEYHYIO HEAOCTATOYHOCTD [14]. OAHAKO Y HALUMX MALUMEHTOB HE HOBAIOAQAOCH PA3BMTUS
BbILLEYMOMAHYTBIX MOCAEOMNEPALLUOHHBIX OCAOXKHEHMM.

BM CYLLECTBYIOT TOKXE B KAYECTBE KOMIMOHEHTA CUHAPOMAO KAMMNNEAS-TPEHOHE, OMPEAEAFEMOTO
MeXXAYHAPOAHBIM OBLLLECTBOM MO U3YYEHMIO COCYAMCTBIX AHOMOAUIK KAK COYETAHUE BAPUMKO3ZHOIO
PACLUMPEHUT BEH U/UAM BEHO3HBIX MOABADOPMALMM, KAMUAAIPHOM MAABCOOPMALLMM U KOCTHOM W/
UAM MATKOTKOHHOM MOABGDOPMALMKM KOHEYHOCTEN (poTO 4 A, B, B) [15].

BApPUAHTBI A€4EHNI CUHAPOMO HO CETOAHSALLIHMIM A€Hb BECbMA OTPAHMYEHBI U HOCAT MOAAEPXKM-
BAKOLLMI XAPAKTEP. AAR A€YEHMA OOLLMPHbLIX M CUHAPOMAABHBIX BM HOMM M3BPAHA TOKTMKA CUCTEM-
HOMO A€4YEHMS MPENAPATOM PANAMMLUMH. TTEPOPAABHBIM MPUEM MPENAPATA BAATONPUATHO BAMIET HA
MOLUMEHTOB C OBLLMPHBIMM MAM KOMMAAEKCHBIMM HU3KOMOTOYHBIMM COCYAMUCTBIMM MOABGOOPMALLMS-
MM, MALMEHTOB C CMHAPOMOABHBIMM MOPAXKEHMIMM, HEBOCTIPUMMYMBBIMM K TDOAMLLMOHHOM TEPO-
MUK, MHOTHME KAMHULMCTBI B HOCTOSLLLEE BPEMSA PACCMATPUBAIOT BO3MOXKHOCTb MOUMEHEHMS PAMQO-
MMULMHA, OCHOBBIBASCH HO €r0 3HAYMMOM P doekTe 1 akTmeaLmm Nyt PISK/AKT/mTOR B aHrmoreHese
n AammaoaHrmoreHese [16]. OAHAKO ONTUMOABHOS AO3A M YPOBEHb B KDOBM, B AOMOAHEHME K MPOAOA-
XKUTEABHOCTU AEYEHUS, ELLLE HE YCTAHOBAEHBI. Kpome Toro, 6€30naCHOCTb SBAIETCH CEPbEIHOM MPO-
BOAEMOIM, OCOBEHHO AAS MALMEHTOB AETCKOrO BO3PACTA, KOrAQ TPEBYETCH AAUTEABHOE A€YEHME. 1O-
caeayoLlee HabAAeHUE TpebyeT TLLATEABHOTO MOHUTOPMHIA BO3MOXXHbIX MOOOYHbIX 3d0JOEKTOB
B AOMOAHEHME K MHADEKLMOHHBIM OCAOXHEHMAM. CAEAOBATEABHO, HEOBXOAMMBI AQABHENLLIME UC-
CAEAOBAHMA AN OMPEAEAEHMT BE3ONACHOCTH, 3GAEKTUBHOCTM, ONMTUMMAABHOM AO3MPOBKM M AOATO-
CPOYHBIX MOBOYHBIX DA EKTOB, YTOObI YCTAHOBUTL AOATOCPOYHBIE MPENMYLLLECTBA AEYEHUI CUPOAMU-
Mmycom [17].

BbiBOA: HOLLI OMbIT NOKA3AA YCMELLIHOE MPUMEHEHME CKAEPOTEPAMMM B KOHECTBE METOAQ AEYEHUS
M3OAMPOBAHHbIX BEHO3HbBIX MAABGDOPMALLMM MOAOBOTO YAEHA, HAPY>XXHOM MOAOBOM IyObl 1 CUCTEMHOM
TEpAnMM NPENapPATOM PANAMULMH Y NALMEHTOB C AMADIY3HBIMKM GOOPMAMM BM 1 CUHAPOMOM
Kannneag-TpeHoHe 6€3 BO3HUKHOBEHMUSA CEPLE3HBIX OCAOXKHEHMI.
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IMPROVING THE EFFECTIVENESS OF EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY IN
CHILDREN WITH UROLITHIASIS

S.N. Zorkin, D.S. Shakhanovskii, A.D. Lobanova, I.A. Kiarimov

National Medical Research Center for Children’s Health Federal state autonomous institution
of the Russian Federation Ministry of Health, Russia Moscow

Absiract. Summary. The primary method for freating urolithiasis in children is extracorporeal shock wave
lithotripsy (ESWL), the efficacy of which depends on stone characteristics, patient sex, and age. To improve
ESWL outcomes and reduce the risk of recurrence, predictive tools (homograms) are used preoperatively, while
pharmacologic expulsion therapy (PET) is applied postoperatively. However, the use of PET in Russian pediatric
practice is not standardized.

Objective. To enhance the treatment of pediatric urolithiasis by improving patient selection for ESWL using a
predictive nomogram and optimizing stone fragment clearance through postoperative PET with ai-adrenergic
blockers (tfamsulosin, silodosin).

Materials and Methods. A single-center prospective study was conducted at the National Medical Research
Center for Children’s Health (October 2024 — April 2025). The first part (60 cases) evaluated the predictive ac-
curacy of a domestic nomogram incorporating sex, age, stone location, size, volume, and density. The second
part (20 cases) randomized patients into two groups: the study group (PET, n=40) and the confrol group (stan-
dard therapy, n=50) to assess the impact of lithokinetic therapy on ESWL efficacy, stone expulsion rate, and pain
dynamics. Treatment success was defined as the absence of fragments >3 mm in the urinary tract after 3 months
according to ultrasound data.

Results. ESWL efficacy using the nomogram (89.5%) was significantly higher than that achieved with EAU
guidelines (63.3%) and the Russian Pediatric Union recommendations (77.8%) (p=0.013). The nomogram dem-
onstrated high predictive accuracy: sensitivity—89.47%, specificity-81.82%. PET increased ESWL success to 87.5%
(p=0.011) versus 64% in controls, reduced expulsion time (5 vs. 7 days, p=0.010), and alleviated pain (p<0.001).
Adverse effects (10%) were limited to Clavien-Dindo grade I.

Conclusion. The nomogram improves ESWL efficacy through personalized patient selection. PET with ai-
blockers accelerates fragment clearance, reduces pain, and minimizes analgesic use with a low complication
risk. The combination of nomogram-based selection and PET is a promising approach for optimizing pediatric
urolithiasis freatment but requires further investigation.

Keywords: urolithiasis, children, effectiveness of treatment, a,-adrenergic blockers, nomogram, extracorpo-
real shock wave lithotripsy.

Introduction. Urolithiasis (UB) is a leading cause of urinary tract disease in children. Epidemiological
studies indicate that the prevalence of urolithiasis in children ranges from 15.8 to 52.7 per 100,000,
depending on age group and geographic region [1, 2, 3]. A characteristic feature of urolithiasis in
children is the high risk of recurrence, which requires repeated surgical interventions [4]. Therefore,
selecting the optimal and most effective treatment strategy will reduce the number of medical
procedures and shorten the patient’s hospital stay.

Extracorporeal shock wave lithotripsy (ESWL) is the method of choice for the treatment of uroli-
thiasis in children due to its non-invasive nature, high efficacy, and low risk of complications [5, é].
However, the success of the procedure depends on many factors, including the location, size, and
density of stones, the patient’s age, and surgical history [7, 8, 9]. To optimize patient selection, prog-
nostic tools such as nomograms that take into account the combined influence of factors with oppo-
site effects on surgical success are being developed. In 2013 and 2015, Turkish researchers proposed
the first nomograms for assessing the effectiveness of ESWL in children [10, 11], and in 2024, the first
Russian nomogram was created at the National Medical Research Center for Children’s Health of
the Russian Ministry of Health. This nomogram takes into account gender, age, stone location, and its
characteristics based on CT data [12].

Nevertheless, the problem of residual fragments and the need for repeated interventions remains
relevant. In this regard, drug expulsive therapy (MET) in the postoperative period is of particular impor-
tance. The basis for the use of al-adrenergic blockers (tamsulosin, silodosin) as lithokinetic therapy was
studies that revealed their ability to relax the smooth muscles of the ureter, facilitating the passage of
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stones [13]. Meta-analyses confirm the effectiveness of these drugs in adults, but this therapy has been
less studied in the pediatric population [14]. According to studies, famsulosin increases the frequency
of stone expulsion to 65.3% (versus 48.1% with placebo) and reduces the time of stone passage by 4.8
days [15]. Silodosin, having a higher selectivity for al-adrenergic receptors, demonstrates even better
results: 78.3% efficiency versus 68.5% for tamsulosin and a reduction in expulsion time to 7.2 days [16].

Of particularinterest is the combination of ESWL with MET. A meta-analysis by Oestreich et al. (2020)
showed that the use of al-blockers after lithotripsy increases the likelihood of complete fragment
clearance (OR 1.41; 95% CI 1.24-1.60) and reduces the fime of their elimination by 2.8 days [17].
However, the use of these drugs in Russian pediatrics is limited due to insufficient study of dosages,
safety, and long-term outcomes, which emphasizes the need for further research [18].

Purpose of the study. Improving the effectiveness of tfreatment of urolithiasis in children by
differentiated selection of patients for exiracorporeal shock wave lithotripsy using a prognostic
nomogram and improving the passage of stone fragments using drug expulsive therapy with ai-
adrenergic blockers (tamsulosin, silodosin) in the postoperative period.

Materials and methods. The study was conducted as a single-center prospective, analytical,
comparative study in the Urology Department with the Reproductive Medicine and Transplantation
Groups of the National Medical Research Center for Children’s Health of the Ministry of Health of
the Russian Federation from October 2024 to April 2025 inclusive. The study consisted of two inde-
pendent arms, conducted on two different patient samples. The first part of the study assessed the
prognostic ability of a previously developed nomogram for determining the outcome of ESWL in chil-
dren with urolithiasis, while the second part was devoted to studying the effectiveness of al-blockers
after an extracorporeal shock wave lithotripsy session. Inclusion criteria included the presence of
a renal pelvis-calyceal calculus less than 20 mm in size, confirmed by ultrasound and non-contrast
computed tomography (CT), lithotripsy performed using the Dornier Compact Sigma device, and
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Fig. 1. Nomogram for determining the effectiveness of DUVL
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written informed consent from the patient and/or their legal representative. Patients with congenital
anomalies of the urinary fract, obstructive uropathies, children with chronic renal failure (SCF <60 ml/
min/1.73 m?), and concomitant cardiovascular or immobilizing pathologies were excluded from the
study. In the group of patients taking al-adrenergic blockers, additional exclusion criteria included
age under 2 years and medications affecting smooth muscle tone. Given that urolithiasis can be
either unilateral or bilateral, kidneys were considered independent units in the study. Therefore, the
first part of the study included 60 renal units (RU), and the second, 90 RU.

Methodology of the first part of the sfudy. The developed nomogram for determining the
effectiveness of ESWL takes info account the following parameters: patient gender, age, precise
location of stones and their multiplicity, size, volume, and density of the stone based on CT data [12].
Depending on the value of each parameter, the patient is assigned a certain number of points (Fig.
1). The higher the score, the higher the likelihood of successful lithotripsy. The cutoff point is 53%; that
is, if the score is 210 or higher, ESWL is recommended for the patient.

In our study, the probable outcome of lithotripsy was assessed by a single specialist using a
nomogram. The values for each parameter were calculated as described in the original study.
Regardless of the outcome, the patient underwent a lithotripsy session. Postoperatively, all children
received infusion therapy with isotonic solutions and a fluid regimen at arate of 50 ml/kg/day, followed
by furosemide 0.3 mg/kg to promote diuresis. The effectiveness criterion was stone disintegration and
the absence of fragments larger than 3 mm in size within the urinary fract, as determined by renal
ultrasound three months after surgery. We then compared the predicted and actualresults of lithofripsy
and assessed the potential effectiveness of ESWL depending on adherence to the recommendations
of the European Association of Urology (EAU), the clinical guidelines of the Union of Pediatricians, or
the results obtained using the nomogram.

Methodology of the second part of the study. Patients included in the second part of the study
were randomly divided into two groups: the main group (40 p.u.), which received drug lithokinetic
therapy, and the conftrol group (50 p.u.), which received infusion and diuretic therapy in the postop-
erative period, as described above. Due to the lack of data on the use of silodosin in patients under
5 years old, tamsulosin was prescribed to children aged 2 to 5 years. The dosage of tamsulosin was
0.2 mg/day (n=10), silodosin - 4 mg/day (n=30). All patients underwent ultrasound examination of
the kidneys and urinary tract on days 3, 5 and 7 after the ESWL session, pain syndrome was assessed
using a visual analogue scale (VAS) and the need for analgesic therapy was recorded. In additfion,
adverse effects of al-blockers were recorded. We then performed a comparative analysis of the
effectiveness of lithoftripsy in the MET group and the control group, as well as the rate of stone fragment
passage (per day), changes in pain according fo the VAS scale, the need for analgesic therapy, and
the incidence of complications according to the Clavien-Dindo classification. The criterion for the
effectiveness of ESWL, as in the first part of the study, was the absence of stones larger than 3 mm in
the urinary fract on a follow-up renal ulirasound three months after surgery.

Statistical data processing. Statistical analysis was performed using StatTech v. 4.6.3 and v.4.8.3
(developer: StatTech LLC, Russia). The normality of distribution of quantitative indicators was assessed
using the Shapiro-Wilk test or the Kolmogorov-Smirnov test. In the absence of a normal distribution,
quantitative data were described using the median (Me) and the lower and upper quartiles (Q1-Q3),
and their comparison was performed using the Mann-Whitney U test. Comparison of percentages
in the analysis of four-field confingency tables was performed using the Pearson chi-square test or
Fisher's exact test. Differences were considered statistically significant at p<0.05.

Results. The predictive accuracy of the nomogram was assessed on a group of patients consisting
of 60 renal units. The average age of the patients was 12 (6.25-15) years, and the gender distribution
was as follows: 32 girls (53.3%) and 28 boys (46.7%). The average calculus size was 8 (6.05-13) mm, with
a maximum of 18.7 mm.

The effectiveness of ESWL in this group of patients was 63.3%. Considering the compliance of the
EAU clinical recommendations with the inclusion criteria for the study, the obtained effectiveness
value reflects the significance of two criteria, namely, the renal localization of the calculus and its size
of less than 20 mm [6]. Taking intfo account the clinical recommendations of the Union of Pediatricians
of Russia for the tfreatment of urolithiasis from 2024, ESWL is indicated in the presence of arenal calculus
with a density <1200 HU and a size of less than 15 mm in children under 12 years of age and less than
20 mm in adolescents [5]. After excluding patients who did not meet these criteria from the sample,
we obtained 45 children, and the percentage of successful lithotripsy was 77.8%. In addition, the
outcome of ESWL was predicted for each patient using a nomogram. If ESWL were prescribed only
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in cases where the chance of successful lithotripsy was equal to or greater than 53%, the operation
would be performed in 38 cases with 89.5% effectiveness.

As can be seen from Table 1, when following the indications determined using the nomogram, the
effectiveness of ESWL is significantly higher than in other cases (p=0.013).

Table 1. Analysis of the effectiveness of ESWL depending on the indications for surgery

Indications for ESWL n Effective DUVL Ineffective DUVL P
KR EAU 60 38 (63.,3) 22 (36,7)
KR RF 45 35 (77.8) 10 (22,2) 0,013*a
Nomogram 38 34 (89.,5) 4 (10,5)

* — differences in indicators are statistically significant (p < 0.05)

a - Pearson chi-square

CR - clinical guidelines

RF — Russian Federation

In addition to assessing the likely effectiveness of ESWL depending on the method for determining
surgical indications, we evaluated the predictive accuracy of the nomogram. The obtained data are
presented using a confusion matrix (Table 2).

Table 2. Confusion matrix of the nomogram for determining the effectiveness of extracorporeal shock wave

lithotripsy
Actual outcome
Indicator Categories effective ineffective
ESWL ESWL
effective
Predicted outcome ESWL 347TP 4FP
ineffective DUVL 4 FN 18 TN

TP (True positive) — frue positive decisions;

TN (True negative) — true negative decisions;
FP (False positive) — false positive decisions;

FN (False negative) — false negative decisions.

Analysis of the data presented in the table showed that the proportion of correctly predicted out-
comes was 86.67% (error-free), the positive predictive value was 89.47% (accuracy), the nomogram
sensitivity was 89.47%, and the specificity was 81.82%. The F-measure of the model, which combines
accuracy and sensitivity and is a harmonic mean between them, was 0.89. These results confirm the
high prognostic accuracy of the nomogram and its important role in improving the effectiveness of
ESWL in children.

The average age of patients included in the second part of the study was 9.4+2.2 years in the
main group (n=40) and 9.2+2.8 years in the control group (n=50). Girls also predominated in both
groups: 57.5% and 56%, respectively. No statistically significant differences in anthropometric param-
eters and calculus characteristics were found between the groups (p>0.05).

Comparison of the effectiveness of ESWL between patients receiving drug therapy and patients
with standard freatment in the postoperative period revealed stafistically significant differences
(0=0.011), the effectiveness of ESWLin the main group was 87.5%, while in the control group it was 64%.
The rate of passage of stones in the group of patients taking al-adrenergic blockers was significantly
higher (p=0.010) and amounted to 5 (4-7) days versus 7 (5-9) days in the control group. The level of
pain syndrome in the group with standard therapy was significantly higher than that in patients taking
silodosin or tfamsulosin, almost twice (p<0.001), which led to a reduced need for analgesia in patients
from the main group (p=0.02).

A safety analysis demonstrated good tolerability of al-blockers in children after ESWL. During the
entire observation period, only four adverse events were reported (two patients experienced nasal
congestion, one experienced episodes of severe dizziness, and another experienced nausea). All
complications corresponded to grade | according to the Clavien-Dindo classification, did not require
discontinuation of therapy, and resolved spontaneously.
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Discussion. In pediatric practice, extracorporeal shock wave lithotripsy is considered preferable
due to its low invasiveness and reduced hospitalization time. However, according to modern re-
search, its effectiveness is lower than that of alternative surgical interventions such as retrograde
infrarenal surgery and percutaneous nephrolithoftripsy [19].

To improve the results of ESWL and reduce the number of invasive interventions associated with a
higher risk of infraoperative and postoperative complications [20], it is necessary to take info account
not only existing clinical guidelines, but also the created preoperative planning fools — nomograms.

Our study, which compared the effectiveness of ESWL depending on adherence to the clinical
guidelines of the European Association of Urologists, the Union of Pediatricians, or the data of a do-
mestic nomogram, showed that the most relevant way to determine the treatment tactics for pa-
tients with renal urolithiasis is to predict the effectiveness of ESWL using a nomogram (p=0.013).

Interestingly, patients selected using the nomogram differ from those recommended for ESWL ac-
cording to ICD-10 clinical guidelines. For example, in three cases, the nomogram predicted effective
ESWL with 80% probability in patients with a stone density greater than 1200 HU, which was confirmed
by the actual success of the surgery. Conversely, in 12 patients selected according to the CG, the
nomogram predicted a low probability of successful ESWL and was correct in eight cases. Impor-
tantly, the existing nomogram does not confradict clinical guidelines but rather complements them,
increasing the effectiveness of ESWL. Its feasibility was demonstrated using a confusion maitrix, which
demonstrated high model quality metrics.

The second part of the study, aimed at optimizing postoperative therapy for patients with uroli-
thiasis, confirmed the high efficacy of al-adrenergic blockers in accelerating the removal of stones
in children. The median expulsion time was reduced to 5 days (versus 7 in the control), which is
consistent with the hypothesis of the antispasmodic effect of the drugs on the ureter. The use of
silodosin (highly selective for ala-adrenergic receptors) provided better results compared with
data on tamsulosin [21]. In addition, a pronounced analgesic effect was noted as early as the 2nd
day, which reduced the need for pain relief (1 dose/day versus 2 in the control). This effect may
be associated not only with improved urine outflow, but also with modulation of pain transmission
[22]. The use of al-adrenergic blockers after extracorporeal shock wave lithotripsy accelerated
the removal of fragments, and the incidence of side effects did not exceed 10%. All cases were
reversible, which confirms the safety of therapy with the correct selection of drug dosages and is
consistent with the data of Ellison et al., 2017 [23].

Thus, we have demonstrated increased lithoftripsy efficacy using both the nomogram and medical
expulsive therapy in the postoperative period. The combined use of these two approaches and the
impact of al-blockers on lithotripsy outcomes predicted by the nomogram require further research. It
is possible that the 210-point threshold required for prescribing ESWL may be lowered, expanding the
indications for this safe freatment method for urolithiasis in children.

Conclusions. Extracorporeal shock wave lithotripsy is the freatment of choice for urolithiasis in chil-
dren. Its effectiveness can be enhanced by an objective approach to choosing a freatment strategy
for patients with urolithiasis, using a nomogram to determine the likelihood of successful ESWL, and by
using lithokinetic medication therapy in the postoperative period.
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NOBbILEHUE PPEKTUBHOCTU AUCTAHLLUOHHON YAAPHO-BOAHOBOMN AUTOTPUNCUN
Y AETEA C YPOAUTUA3OM

C.H. 3opkuH, A.C. llaxHoBCKUH, A.A. AoBaHoBa, U.A. Kapumos
PeAepPAAbBHOE TOCYAQPCTBEHHOE CBTOHOMHOE YYpeXAeHMe «HALMOHAAbHbIM MEANLIMHCKMM

MCCAEAOBATEABCKMI LLEHTP 3A0POBbA AETEM) MUHUCTEPCTBA 3APABOOXPAHEHMS POCCHMMCKOM PeaepaLmm,
Mocksa, Poccus

Peslome. MeToOAOM BbIBOPA AEYEHMS YPOAUTUAZA Y AETEM ABAIETCH AMCTAHLIMOHHAS YAQPHO-BOAHOBOS AM-
ToTPUNCUHA (AYBA), 30 FEKTMBHOCTL KOTOPOM 30BMCUT OT XAPAKTEPUCTUK KOHKPEMEHTOB, MOAQ M BO3PACTA MO-
UMEHTA. AAS MOBBILLEHUS PE3YABTATUBHOCTM AYBA U CHMXKEHMI PUCKA PELLMAMBUPOBAHMS 3000AEBAHMA HO AO-
ONEPALMOHHOM ITAMNE MPUMEHAOTCH CMELMUAAbHBIE MPOrHOCTUYECKME MHCTPYMEHTbI (HOMOFPOMMBbI), O B MO-
CAEOMNEPALMOHHOM MEPUOAE — MEAMKAMEHTO3HAS SKCMYAbCUMBHAS Tepanmg (M3T), OAHAKO €€ MCMOAb3OBAHME
B POCCUMCKOM NEANATPUM HE PETAOMEHTUPOBAHO.

LeAb. MoBbILLEHWE DATAEKTUBHOCTU AEYEHUI MOYEKAMEHHOM BoaesHn (MKB) y aeTen nytem amdbdpepen-
LLMPOBAHHOIO OTOOPA MALUMEHTOB AAS AMCTAHLLMOHHOM YAQPHO-BOAHOBOWM AMTOTPUMNCKM C MCMOAB3OBAHMEM MPO-
THOCTHMYECKOM HOMOTPAMMbI U YAYHLLIEHUS OTXOXKAEHMA OPArMEHTOB KOHKPEMEHTOB C MOMOLLLBIO MEAMKAMEH-
TO3HOW 3KCMYAbCMBHOM TEPAMMKM Ci-QAPEHOBAOKATOPAMM (TAOMCYAO3MH, CUAOAO3MH) B MOCAEOMEPALMOHHOM
nepuoaAe.

MaTtepuaabl 1 MeToAbl. [TDOBEAEHO OAHOLLEHTPOBOE MPOCMNEKTMBHOE MCCAEAOBAHME HA 6asze HMULL 3a0-
pPOBbs aeTer (OKTabpb 2024 — anpeab 2025 r1r.). B nepBoM 4aCTM MCCAEA0BAHMS (60 N. €.) OLEeHEHO MPOrHOCTUH-
4eCKas TOYHOCTb OTEYECTBEHHOM HOMOTPOAMMDbI, YYMUTbIBAIOLLLEM MOA, BO3PACT, AOKAAM3IALMIO, PA3MEP, OOBEM
M MAOTHOCTb KOHKPEMEHTOB. Bo BTOPOIM YacTh (90 N. e.) NnaumeHTbl PAHAOMM3UPOBAHBI HO TPYMMbl: OCHOBHYIO
(M3T, Nn=40) 1 KOHTPOABHYIO (CTAHAQPTHAA Tepanmg, N=50) AAS MPOBEAEHUA OLLEHKU BAUSHUA AMTOKMHETHUYECKOM
TEPANUM HA DAPAEKTUBHOCTb AYBA, CKOPOCTb SKCMYABCHMM KOHKPEMEHTOB U AMHAMMKY BOAEBOrO CUHAPOMA.
Kputepumm adodpektmBHoCTH AYBA — OTCYTCTBME CODPArMEHTOB >3 MM B MOYEBBIBOAALLIMX MYTAX Yepes3 3 mecaua
Mo AQHHbIM Y 3.

Pe3yAbTaTbl. 330G EKTMBHOCTL AYBA Mpr MCNOAB3OBAHMM HOMOTPAMMBbI (89,5%) 3HOYMMO MPEBBICMAQ TAKO-
BYIO MPU CAEAOBAHMU pekomeHaaumam EAU (63,3%) n Cotosa neamatpos Poccun (77,8%) (p=0,013). Homorpam-
MO MOKA3AAQ BbICOKYIO MPOTHOCTUYECKYIO TOYHOCTb: YyBCTBUTEABHOCTL — 89,47%, cneunduniHocCTb — 81,82%. M3T
MOBbICUMAQ PP ekTMBHOCTb AYBA A0 87,5% (p=0,011) npoTtne 64% B KOHTPOAE, COKPATUAC BPEMS OTXOXKAEHMA
Kamuewn (5 vs 7 cytok, p=0,010) 1 cHusmaa 6oaesom cruHaApom (p<0,001). MoboyHble adodbekTbl (10%) oT nprema
TEPAMMM COOTBETCTBOBAAM | CTENEHM No Kaaccudpmkaumm Clavien-Dindo.

3akaoHeHune. NprMeHEHNE HOMOTPOMMBI YBEAMHYMBAET DA EKTMBHOCTE AYBA 30 CYET MEPCOHAAMIMPO-
BAHHOrO OTOOPA NMALMEHTOB. MOT Ci-AAPEHOBAOKATOPAMM YCKOPAET SKCMYAbCUIO COPATMEHTOB, YMEHbLLIAET
BOAb U MOTPEBHOCTb B AHAABIETUKOX MPU MUHUMOABHOM PUCKE OCAOXHEHMM. KOMBMHALMA HOMOTPAMMBI U
M3T nepcnekTMBHA AAS OMTUMM3ALLMM AedeHUI MKB y aeTel, HO TpebyeT AQABHEMNLLIMX MCCAEAOBOHMM.

KaloveBble cAoBa: MOYEKAMEHHAS OOAE3Hb, AETHM, MEAMKAMEHTO3HAS 3KCMYAbCMBHAS Tepanud, d-
aAPEHOBAOKATOPbI, HOMOTPAMMA, AMCTAHLIMOHHAS YAQPHO-BOAHOBAS AUTOTPUIICHS.

BBeaeHHe. MovekameHHas 60Ae3Hb (MKB) 3aHMMAET OAHY M3 BEAYLLIMX MO3ULMM B CTRYKTYPE Na-
TOAOTMU MOYEBBIAEAMTEABHOM CUCTEMBI Y AeTer. COrAQCHO AOQHHBIM 3MMAEMUOAOTMHECKMX MCCAE-
AOBCOHMU, PACNPOCTPAHEHHOCTb YPOAUTMA3A CpeAn AeTen cocTaBaseT 15,8-52,7:100 000 B 3aBMCHK-
MOCTM OT BO3PACTHOM TPYMIbl M reorpadonieckoro perMoHa nNpoxmeanmg [1, 2, 3]. OcobeHHOCTbIO
TEYEHUS MOYEKAMEHHOM BOAE3HM Y AETEM BAIETCS BbICOKMM PUCK E€ PELLMAMBMPOBAHMSA, YTO TpebyeT
MOBTOPHbLIX ONEPATUBHbLIX BMELLATEALCTB [4]. B CB431 C 3TWM BbIBOP OMTMMAABHOM M HOMBOAEE DF0-
AOEKTUBHOM TOKTUKM AEYEHMSI MO3BOAUT CHU3UTb KOAMYECTBO MEAMLIMHCKMX MAHUMYASILMIMA M COKPATUTb
Bpems NpebbIBaHMA NALMEHTA B CTALMOHAPE.

ANCTAHUMOHHAS YAQPHO-BOAHOBAS AUTOTPMACKS (AYBA) 9BAIETCI METOAOM BLIDOPA MNPU AEYEHUM
MKB y aeten 6Aaroaaps HEMHBA3ZMBHOCTU, BLICOKOM DADAOEKTUBHOCTU U HU3KOAMY PUCKY OCAOXKHEHMUI
[5, 6]. OAHOKO yCMNELLUHOCTb MPOLLEAYPbI 3ABUCUT OT MHOXECTBA dDAKTOPOB, BKAKOHAS AOKOAM3IALMIO,
PA3MEP, MAOTHOCTb KOHKPEMEHTOB, BO3PACT MALMEHTA U OHAMHE3 ONEPATMBHbBIX BMELLIATEALCTB [/,
8, 9]. AAg oNTUMM3ALMKM OTOOPA MALMEHTOB PA3PABATLIBAIOTCA MPOrHOCTUYECKME MHCTRYMEHTHI, TA-
KMe KAK HOMOTPOMMBbI, KOTOPbIE YYUTBIBAKOT COBOKYMHOE BAMSHME HA YCMELLUHOCTh OnepaLmm doaKTo-
POB C PA3HOHAMPOBAEHHbBIM BAMIHMEM HA €€ 2P EKTUBHOCTL. B 2013 11 2015 IT. TypeLkKMMIM UCCAEe-
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AOBATEAIMM DbIAM MPEAAOXKEHDI MEPBLIE HOMOTPAMMBbI AAT OLLEHKM DDA EKTUBHOCTM AYBA y aeTen
[10, 11], a B 2024 r. HO 6a3e PTAY «HMULL 3A000Bbs AeTEM) MUH3APOBO POCCKMM CO3AQHA MePBAS
POCCUNCKAN HOMOTPAMMA, YYMTBIBAKOLLLAS MOA, BO3PACT, AOKAAM3IALMIO KAMHS 1 €0 XAPAKTEPUCTH-
K MO AQHHbIM KT [12].

Tem He MmeHee, NPoBAEMA PE3UAYAAbHBIX JOPATMEHTOB M HEOOXOAMMOCTb MOBTOPHBIX BMELLIO-
TEAbCTB OCTAETCS AKTYOAbHOM. B 3TOM CBA3M 0Ccoboe 3HA4YEHME NPUOBPETAET MEAMKAMEHTO3HASN IKC-
NyAbCWBHAS Tepanus (M3T) B NOCA€ONepPAUMOHHOM nepmoae. OCHOBAHMEM AAS MPUMEHEHMS O -
AAPEHOBOAOKATOPOB (TAMCYAO3MH, CUAOAO3MH) B KOYECTBE AUTOKMHETMHECKOM TEPAMMU MOCAYKMAM
MCCAEAOBOHMUS, BbISBMBLLME MX CMOCOBHOCTb PACCAADAATH TAGAKYIO MYCKYAQTYRY MOYETOYHMKA, OO-
AETHAN OTXOXKAEHME KOHKPEMEHTOB [13]. METAAHAAM3bI MOATBEPXKAQIOT CPIOEKTMBHOCTb ITUX NPEMNQA-
PATOB Y B3POCAbIX, OAHOKO B MEAMATOUYECKOM MOMYAILMU AGHHAS TEPANUI MeHee m3ydeHda [14]. Co-
FTAQCHO UCCAEAOBAHMAM, TOMCYAO3NH YBEAMYMBAET YACTOTY IKCMYAbCUM KAMHEN A0 65,3% (NpOTWB
48,1% npu nAQLEDO) U COKPALLLAET BPEMS OTXOXKAEHMA KAOMHEM HA 4,8 AHA [15]. CUAOAO3MH, OBACACH
BoAee BbICOKOM CEAEKTMBHOCTBIO K O -OAPEHOPELENTOPAM, AEMOHCTOUPYET ELLLE AYHLLIME PE3YAb-
TaTbl: 78,3% 2300 EKTUBHOCTM MPOTUB 68,5% Y TOMCYAO3MHA M COKPALLLEHME CPOKOB IKCMYABCHMM AO
7.2 AHg [16].

OcCobbir MHTEPEC MPEACTABAIET KOMOKMHALMA AYBA ¢ M3T. Metaaraams Oestreich et al. (2020)
MOKA3AA, 4TO MPUMEHEHWE A, -OAPEHODAOKATOPOB MOCAE AUTOTPUMICHM MOBLILLAET BEPOATHOCTb MOA-
HOro otxoxxaeHua dpoparmenTtos (OLU 1,41; 95% AN 1,24-1,60) 1 COKPALLLAET CPOKM MX SAMMMHALLMK HO
2,8 AHs [17]. OAHOKO MCMOAb3OBAHME ITMX MPEMNAPATOB B POCCUMCKOM NEAMATPUM OTPAHUYEHO M3-30
HEAOCTATOYHOM M3Y4EHHOCTM AO3UPOBOK, 6E€30MACHOCTU U OTAQAEHHbIX PE3YALTATOB, YTO MOAYEPKM-
BAET HEOOXOAMMOCTb AQABHEMLLIMX MCCAEAOBAHMIA [18].

LLeAb uccaeAOBaHMA. [1OBbILLIEHME DA ADEKTUBHOCTU AEYEHMI MOYEKAMEHHOM BOAE3HM Y AETEM MY~
Tem AMAOAPEPEHLMPOBAHHOTO OTOOPA NALMEHTOB AAT AUCTAHLMOHHOW YACQPHO-BOAHOBOWM AUTOTOMIM-
CUU C MCMOAB3OBAHMEM MPOTHOCTUHECKOM HOMOTPOMMBI U YAYHLLIEHMS OTXOXAEHUS GOPArMEHTOB
KOHKPEMEHTOB C MOMOLLIBIO MEAMKAMEHTO3HOM SKCMYABCUMBHOM TEPAMMUU Qi-OAPEHOBOAOKATOPAMM
(TOMCYAO3MH, CUAOAO3MH) B MOCAEOMEPALMOHHOM MEPUOAE.

MaTtepunabl U1 mMeToAbl. POOOTA BLIMOAHEHO B AM3AMHE OAHOLLEHTPOBOrO MPOCMNEKTMBHOIO OHAO-
AUTUHECKOTO CPABHUTEABHOIO MCCAEAOBAHMA HO 6A3e YPOAOTMHECKOTO OTAEAEHMS C FPYMMNAMMK pe-
MPOAYKTOAOTUM 1 TPAHCMAQHTALMKM PTAY «HMULL 3A0p0BbS AeTe MUH3APOBA POCCuUKM B MepUoA
Cc okTa6p4a 2024 r. no anpeab 2025 1. BKAIOYMTEABHO. MICCAEAOBAHME MPEACTOBAEHO ABYMS HE3OBM-
CUMbIMM HOMPOBAEHUAMM, BBIMOAHEHHBIMM HAO ABYX PA3AMYHBIX BBIDOPKAX NALMEHTOB. [TepBas 4aCTb
PABOTHI 3AKAIOYOAACH B OLLEHKE MPOrHOCTUYECKOM CMOCOOHOCTH, PA3PABOTAHHOM HOMK PAHEE HO-
MOTPOMMBI AAS OMPEAEAEHMNT UCXOAQ AYBA y AETEN C YPOAUTUA3ZOM, BTOPAT 4YOCTb ObIAG MOCBALLLE-
HA M3y4eHMIO SJOAOEKTMBHOCTH NMPOUMEHEHNS A,-OAPEHOOAOKATOPOB MOCAE CEAHCA AUCTAHLIMOHHOM
YAQPHO-BOAHOBOM AUTOTPUMNCUU. KPUTEPUIMM BKAIOYEHUS B MICCAEAOBAHUE CAYXXMAO HOAMYME MOA-
TBEPXKAEHHOTO AQHHBIMM Y3M 11 BECKOHTPACTHOM KOMMbIOTEPHOM ToMmorpadomm (KT) KOHKpeMeEHTa
YALLIEYHO-AOXAHOYHOM AOKOAAM3ALMM PA3Mepom meHee 20 MM, MPOBEAEHME AUTOTPUMNCUM ANMNAPA-
Tom Dornier Compact Sigma, HaAn4Me MUCbMEHHOTO MHADOPMUMPOBAHHOIO COFAQCKS NALMEHTA M/
MAM €r0 30KOHHOTO MPEACTABUTEAR. M3 MCCAEAOBAHUI ObIAM MCKAIOYEHBI MALMEHTBI C BPOXAEHHbIMM
AHOMAAMIMMU PA3BUTUS OPTAHOB MOYEBLIAEAMTEABHOM CUCTEMBI, OBCTPYKTUBHBIMM YPOMATUAMM, AETH
C XPOHMYECKOM MOYEYHOM HEAOCTATOYHOCTBIO (CKP <60 MA/MUKH/1,73M3), a TAKXKE COMYTCTBYIOLLM-
MU CEPAEYHO-COCYANCTBIMU MAUM UMMODBUAMIMPYIOLLMAMM MATOAOTUIMMK. B rpynne naumMeHToB, Npm-
HUMQIOLLLMX O,-OAPEHODAOKATOPbI, AOMOAHUTEABHBIMK KPUTEPUIMMU UCKAIOYEHNS CAY>KMAM: BO3PACT
MAQALLIE 2 AET U NPUEM AEKAPCTBEHHbIX MPENAPATOB, BAUSIOLLMX HO TOHYC TAQAKOM MYCKYAQTYPbI.
C y4€TOM TOTO, 4TO YPOAUTUA3 MOXKET ObITb KOK OAHOCTOPOHHMM, TOK U ABYCTOPOHHMM MPOLLECCOM,
MOYKM B MICCAEAOBOHMM YYUTBIBAAMCb KOK HE3ABUCUMbBIE EAMHMLIBL. TAKMM OBPA30M, B MEPBYIO HACTb
MCCAEAOBAHMS BOLLIAO 60 MOYEYHbIX eAMHMLL (M. €.), BO BTOpYyto — 20 N. €.

MeTOAOAOMA NEePBOM YACTHM MCCAEAOBAHMA. PA3pABOTAHHOS HOMOTPAMMA AAL OMPEAEAEHMA
2P EKTUBHOCTM AYBA y4UTBIBAET CAEAYIOLLME NAPAMETPDI: MOA, BO3PACT MALMEHTOB, TOYHYIO AOKQ-
AM3ALMIO KOHKPEMEHTOB M €€ MHOXECTBEHHOCTb, PA3MEP, OOBEM U MAOTHOCTb KAMHS MO AQHHbBIM KT
[12]. B 30BMCHMMOCTM OT 3HAYEHMA KOXKAOTO M3 MAPAMETROB, MALMEHTY MPUCY>KAAETCS ONPEAEAEHHAS
cymma 6aAn0B (puc. 1). Yem BoAbLLE CYMMA BAAAOB, TEM BbILLIE BEPOATHOCTb YCMELLHOM AUTOTPMI-
cuu. Toyka cut-off pasHaeTca 53%, TO eCTb MPUY 3HAYEHMM CYMMbl BAAAOB 210 U BbILLIE MALMEHTY PEKO-
MEHAOBAHO BbINOAHEHUE AYBA.

OLEHKA BEPOATHOTO MCXOAC AUTOTPUMNCKM B HOLLIEM MCCAEAOBAHMM MOOBOAMAQCH OAHUMM CNELM-
OAVCTOM C MOMOLLLBIO HOMOTPOMMBI. JHOYEHMS KOXKAOTO M3 MAPAMETPOB BbIMMCAFANCH CMOCOOOM,
OMUCAHHbBIM B OPUTMHAABHOM MCCAEAOBAHUM. BHE 3GBUCMMOCTM OT MOAYHOEMOTO PE3YABTATA MALM-
€HTY BbIMOAHAACH CEAHC AUTOTPUMCUU. B TOCACONEPALMOHHOM NEPUOAE BCEM AETAM MPOBOAMACQCH
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HUKHAA rpynna vawedyek (0); noxaHka (27); BepxHAs u/mnm

ToyHas NnoKanusauma:
cpeaHAs rpynna vawevek (54)

Pazmep no KT (mm): >30 (0); 10-29 (35); <10 (71)
06bem no KT (cm3): >2.5(0); 1.5-2.49 (18); 0.5-1.49 (34); 0.2-0.49 (52); <0.2 (69)
CpeaHaa nnoTHOCTb no KT (HU): >1500 (0); 1000-1499 (33); 500-999 (67); <500 (100)

Puc. 1. Homorpamma aas onpeaseAeHms adpdpekTmBHOCTM AYBA

MHADY3MOHHAS TEPANUI M3OTOHUYECKMMM PACTBOPAMM B COBOKYMHOCTM C MUTHEBBIM PEXMMOM U3
pacyeTa 50 MA/KI/CYT C MOCAEAYIOLLUM BBEAEHMEM CDypocemmaa 0,3 MI/KI C LLeAbIO FOOPCUPOBA-
HUA amypesa. Kputepmem 3 dEKTUBHOCTH MOCAYKMAQ AEMHTETNPALMA KOHKPEMEHTA U OTCYTCTBME
€ro OCKOAKOB PA3MEPOM BOAEE 3 MM B MPOCBETE MOYEBBIAEAMTEABHOM CUCTEMbI MO AQHHBIM Y 3
MOYeK CNyCTd 3 MECALLA MOCAE OnepaLmm. 3aTeM HAMM BbIAM COMOCTABAEHBI CMPOTHO3MPOBAHHbLIE U
AAKTUYECKME PE3YABTATHI AUTOTPUMNCKM, A TAKXKE OLLEHEHA BO3MOXHAS 2 IEKTUBHOCTL AYBA B 30-
BUCUMMOCTM OT CAEAOBAHMA PEKOMEHAOLMAM EBpOnEncKom accoumaumm ypoaoros (EAU), KaMHMYe-
CKMM PEKOMEHAALMAM COL03a NEAMATPOB UAKU PEIYALTATAM, MOAYYEHHBIM C MOMOLLLEIO HOMOTPAM-
MBblI.

MeTOAOAOMMS BTOPOM HYACTU MCCACAOBAHMSA. MAUMEHTbI, BOLLEALLIME BO BTOPYIO YOCTb MCCAEAO-
BAHMS, CAYHQAMHBIM OOPA30M ObIAM MOAEAEHBI HO ABE TPYMMbl: OCHOBHYIO (40 N. €.), NPUHUMAOBLLYIO
MEAMKAMEHTO3HYIO AUTOKMHETUYECKYIO TEPAMUIO, U KOHTPOABHYIO rpynny (50 M. e.), KoTopas B MOCAE-
ONepPALMOHHOM MEPUOAE MOAYHOAA MHADY3IUOHHYIO M AMYPETUYECKYIO TEPAMUIO, OMMCAHHYIO BbILLIE.
B CBA3M C OTCYTCTBUEM AQHHBIX O MPUMEHEHUN CUAOAO3IMHA Y MALMEHTOB MACALLE 5 AET AETIM B
BO3PACTE OT 2 AO 5 AET HA3HAYOACH TAMCYAO3UH. AO3MPOBKA TAMCYAO3IMHA COCTABMAQ 0,2 MI/CYTKM
(n=10), cnroAO3MHAO — 4 mr/cyTkm (N=30). Bcem NAUMEHTAM BbIMOAHAAOCH Y 3M MOYEK M MOYEBBIBOAS-
LLLMX MYyTEM HA 3, 5 U 7 CYTKM MOCAE CeaHCa AYBA, OLLEHMBAACH OOAEBOU CUHAPOM MO BM3YAABHO-OHO-
AOTOBOM LLIKAOAE (BALL) v pernctpmpoBaAdCh NOTPEBHOCTb B AHOABIETUHECKOM TEPAMUMU. [TOMMMO
3TOro, OUKCHMPOBAAMCH NMOOOYHBIE MPOIBASHUS AEMCTBUS O,-OAPEHOOAOKATOPOB. 3ATEM HAMM ObIA
BBIMOAHEH CPOBHUTEABHBIM AHAAM3 DAOAEKTUBHOCTU AUTOTOUMNCKUM B TPYMNNE C MPUMEHEHHMEM MIT
M B KOHTPOABHOM TPYMMne, a TAKXKE COMOCTOBAEHA CKOPOCTb OTXOXAEHMA OCKOAKOB KOHKPEMEHTOB
(cyTKH), AMHOMMKA YPOBHS BOAEBOTO CHUHAPOMA MO BALL, NOTpeBHOCTb B AHOABIETUHECKOM TEPAMMM
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M HOCTOTA OCAOXKHEHMM NO Kanaccudbmkaumm Clavien-Dindo. Kputepuem adodoektmBHOCTH AYBA TaK
>Ke, KOK M B MEPBOM YHOCTU MCCAEAOBAHMS, ObIAO OTCYTCTBME KOHKPEMEHTOB PA3MEPOM BoAee 3 MM B
MOYEBbBIBOASALLIMX MYTIX HO KOHTPOABHOM Y 3M nodek yepes 3 MecLa NOCAE onepaumm.

Crammctmyeckas o6paboTka AQHHbIX. CTATUCTUYECKMM AHAAM3 MPOOBOAMACH C UCTOAb3OBOHMEM
nporpammbl StatTech v. 4.6.3 1 v.4.8.3 (paspabotink — OO0 «CraTrex», Poccus). HopmaabHOCTb pac-
NPEAEAEHMNS KOAMYECTBEHHBIX MOKA3ATEAEM OLLEHMBAACQCH C MOMOLLBIO KpuTepma LUanumpo-Yuaka
nAn Kputepms Koamoroposa—CMMPHOBA. B CAydae OTCYTCTBMS HOPMOABHOTO PACMPEAEAEHUS KO-
AMHYECTBEHHbIE AQHHbIE OMUCBLIBAAMCH C MOMOLLLBIO MEAMAHBLI (M€) U HUXKXHErO U BEPXHErO KBAPTU-
rem (Q1-Q3), mx CPABHEHME BbIMOAHAAOCH C MOMOLLLBIO U-kKprtepms MAHHO-YUTHKW. CpABHEHME NPO-
LLEHTHbIX AOAEM MPW AHAAM3E YETLIPEXMOAbHBIX TABAML, COMPIKEHHOCTU BBIMOAHAAOCH C MOMOLLLbIO
KpUTEPMS XM-KBAAPAT MUPCOHA MAM TOYHOTO KpUTEpPUS PuLLepd. PA3AMYMIA CHUTAAMCL CTATUCTHUHECKM
3HOYMMBbIMIK MPU P<0,05.

Pe3yAbTaTbl. OLLEHKO NPEACKA3ATEABHOM TOYHOCTU HOMOTPAMMBI MPOBOAMACQCH HA rPyMNne Naum-
€HTOB, COCTOfBLUEM M3 60 MOYEYHbIX EAMHULL. CPEAHUIM BO3PACT MALMEHTOB COCTOBUA 12 (6,25-15) AeT,
MO MOAOBOMY MPM3HAKY OHM PASAEAFAMCH CAEAYIOLLIMM O0PA30M: 32 AeBOYKM (53,3%), 28 MAABYMKOB
(46,7%). CpeaHW PA3MEP KOHKPEMEHTOB COCTABMA 8 (6,05-13) MM, C MAKCUMMOABHBIM 3HOYEHUEM
18,7 MM.

DJPeKTMBHOCTbL AYBA B AGHHOM rpynne NAUMEHTOB COCTABMAQ 63,3%. Y4MTbIBAS COOTBETCTBME
KAMHUYECKMX peKOMEHAALMM EAU KPUTEPUAM BKAIOYEHUS B MCCAEAOBAHUE, MOAYYEHHOE 3HAYEHME
3PFEKTUBHOCTM OTPAXKAET 3HAYMMOCTb TAKMX ABYX KOUTEPMEB, KOK MOYEYHAS AOKAAM3ALMI KOHKPE-
MEHTA U ero pasmep meHee 20 mm [6]. ECAM MPUHATb BO BHUMOHME KAMHUYECKME PEKOMEHAOLLMM
Coto3a neamaTpos PoOCCum Mo Ae4eHUIO MOYEKAMEHHOIM BoAe3dHM OT 2024 roaa, To AYBA nokasaHa
MPEM HOAMYMU KOHKPEMEHTA MOYEYHOM AOKAAM3ALLMM NAOTHOCTbLIO <1200 HU 1 pasmepom merHee 15
MM Y AeTEN AO 12 AeT 1 meHee 20 MM Yy MOAPOCTKOB [5]. MK MCKAKOYEHMM 13 BBIOOPKM MALMEHTOB, HE
COOTBETCTBYIOLLIMX ACHHBIAM KPUTEPMSAAM, Mbl MOAYYUAM 45 AeTelr, a NPOLEHT YCMNELLUHO NMPOBEAEHHbIX
AMTOTPUNCUIN COCTABUA 77,8%. TTIOMMUMO STOTO, AAL KADKAOTO MALMEHTA ObIA CMPOTHO3MPOBAH MCXOA
AYBA C MOMOLLIBIO HOMOTPAMMBI. ECAM Bbl AYBA HO3HOYOAOQCH TOABKO B TEX CAYHAsX, KOrAQ LLUAHC
YCRELLUHOM AUTOTPUMNCUM ObIA PABEH MAM MPEBLILLIAA 53%, TO onepaumd ObIAQ Obl BBIMOAHEHA B 38 CAY-
yaax ¢ 89,5% 2O dPEKTUBHOCTHIO.

Kak BUMAHO M3 TABAMULI 1, MPU CAEAOBAHMU MOKA3AHUIM, OMPEAEAIEMBIM C MOMOLLLBIO HOMO-
rPAMMBbI, DADFEKTUBHOCTb AYBA 3HAYMMO BbILLIE, YHEM B OCTAABHBIX CAY4asax (p=0,013).

Ta6amua 1. AHOAM3 2HPPEKTUBHOCTH AYBA B 30BUCUMOCTU OT MOKA3AHUM K MPOBEAEHMIO ONepaLLMmM

MokasaHus Kk AYBA n SdobekTuBHas AYBA HeadbdpekTuBHas AYBA P
KP EAU 60 38 (63,3) 22 (36,7)
KP P 45 35 (77.8) 10 (22,2) 0,013*a
Homorpamma 38 34 (89,5) 4(10,5)

* — PA3AMYMA MOKA3ATEAEN CTATUCTUHECKM 3HA4YMMBI (P < 0,05)

9 — XM-KBAAPAT NP CoOHA

KP — KAMHMYECKME PEKOMEHAALMM

PP — Poccumckas Peaepaums

NMOMMMO OLLEHKM BEPOIATHOM 3G EKTUBHOCTM AYBA B 30BUCMMOCTM OT CMOCODA ONPEAEAEHUS
MOKQA3QHMIM K ONEPATUMBHOMY BMELLIATEALCTBY HOMM ObIAQ MPOBEAEHA OLEHKA MPEACKA3ATEAbHOM
TOYHOCTM HOMOTPAMMBI. TTOAYYEHHBIE AQHHbBIE OTOBPAXKEHbBI C MOMOLLLBIO MATPULLBI HETOYHOCTEM
(TaBA. 2).

TabAuua 2. MATPULLA HETOYHOCTEM HOMOTPAMMBI AAS ONPEAEAEHNS DADAOEKTUBHOCTM AMCTCAHLMOHHOM
YAQPHO-BOAHOBOW AUTOTPMMACUHM

PAKTUHECKUI UCXOA
Mokasarteas KaTeropuu adpbekTHBHASA HeacbdbekTMBHASA
AYBA AYBA
CrpPOrHO3MPOBAHHbIM 2dogoekTmBHAs AYBA 34 TP 4 FP
UCXOA HeadbdbekTMBHAA AYBA 4 FN 18 TN
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TP (True positive) — MCTUHHbBIE MOAOXMTEAbHbIE PELLIEHMS;

TN (True negative) — UCTUHHbIE OTPULLATEAbHBIE PELLIEHNS;

FP (False positive) — AOXHbIE MOAOXKMTEAbHbIE PELLIEHMS;

FN (False negative) — AOXHble OTPULLATEAbHbIE PELLIEHMA.

AHOAM3 AQHHBIX, MPUBEAEHHBIX B TODAMLLE, MOKA3AA, YTO AOAS MPOBUABHO MPEACKA3AHHbBIX MCXO-
AOB COCTABASET 86,67% (6€30LLMBOYHOCTb), MOAOXKUTEABHOE MOOTHOCTUYECKOE 3HAYEHME MOAYHEHO
B 89,47% (TOYHOCTb), YyBCTBUTEABHOCTb HOMOIPAMMBI — B 89,47%, cneumdomiHocTs — B 81,82%. lNMoka-
3aTEAb F-MEPbI MOAEAU, OBOBEAMHAOLLMI B CEDE TOYHOCTb M YyBCTBUTEABHOCTb M ABAKOLLIMMCS TAPMO-
HUYHBIM CPEAHMM MEXAY HUMMKM, COCTABMA 0,89. TTOAYHEHHBIE PE3YALTATbI MOATBEPXKAQIOT BbICOKYIO
MPOTHOCTUYECKYIO TOYHOCTb HOMOTPOMMBI M €€ BAXKHYIO POAb B MOBbILLIEHWM 3D FOEKTUBHOCTM AYBA
Yy AETEN.

CpeAHMI1 BO3PACT NALMEHTOB, BOLLIEALLIMX BO BTORYIO YOCTb MCCAEAOBAHMUS, COCTABMA 9,412,2 road
B ocHoBHOM rpynne (N=40) n 9,2+2,8 roaa B KOHTPOAbHOM (N=50), B 0BeuxX rpynnax TaKKe NPeEBAAMPO-
BAAM AEBOYKM: 57,5% 1 56% cooTBETCTBEHHO. CTATUCTUHECKM AOCTOBEPHbIX PA3ZAMYMM MO AHTPOMOME-
TPUYECKMM MAPAMETPAM U XAPAKTEPUCTUKAM KOHKPEMEHTA MEXAY TPYNMMNAMM BbISBAEHO HE ObIAO
(p>0.05).

MW CPABHEHMU DDA EKTUBHOCTU AYBA MeEXAY MALMEHTAMM, MPUHUMOBLLUMMM AEKAPCTBEHHYIO
TEPANUMIO, U MALMEHTAMM CO CTOHACPTHBIM A€YEHUEM B MOCAEONEPALMOHHOM NEPUOAE, ObIAM Bbl-
SABAEHbI CTATUCTUYECKM AOCTOBEPHbIE Pa3Anyima (p=0,011), adodbekTmBHOCTb AYBA B OCHOBHOM rpymnne
COCTaBMAQ 87,5%, B TO BDEMS KAK B KOHTPOABHOM — 64%. CKOPOCTb OTXOXXAEHMI KOHKDEMEHTOB B rPYM-
ne NnaumMeHToB, MPUHUMABLLIMX O -OAPEHOBAOKATOPS.I, ObIAG 3HAYMMO BbilLe (p=0,010) 1 cocTasmaa
5 (4-7) cytoK NPOTMB 7 (5-9) CYTOK B KOHTPOABHOM rpymnne. YpoBeHb OOAEBOrO CMHAPOMA B Fpynne
CO CTOHAQPTHOM TEPAMMEN AOCTOBEPHO MPEBLILLAA TOKOBOM Y MALMEHTOB, MPUHUMOBLLMX CUAOAO-
3UH UAM TAMCYAO3MH, NPAKTHMYECKM B ABO Pa3a (p<0,001), 4TO MPUBEAO K CHMXKEHHOM NOTPEBHOCTH B
QHAABIE3MKM MALMEHTOB M3 OCHOBHOM rpynnsbl (p=0,02).

AHOAM3  ©E30MACHOCTM  Tepanum  MPOAEMOHCTOMPOBAA  XOPOLLYIO  MEPEHOCUMMOCTb Q-
AAPEHOBAOKATOPOB Y AeTeM NocAe AYBA. 3a BeCb MEPUMOA HABAKAEHMS 3APEMCTPUPOBAHO AMLLb
4 CAYHOS HEXXEAQTEABHBIX SBAEHUI (Y ABOMX MALLMEHTOB OTMEYAAOCH 30AOXKEHHOCTb HOCQ, Y OAHOIO —
3MM30AbI CUABHOTO TOAOBOKPYXXEHMUS, A Y APYFrOro NAUMEHTA — NPUCTYMbI TOLLUHOTbI). BC& OCAOXHEHMS
COOTBETCTBOBAAM | cTenerHun no kaaccudpmkaumm Clavien-Dindo, He TpeBOBAAM OTMEHDBI TEPAMUM U
KYMMPOBAAMCH COMOCTOATEABHO.

O6cyxaeHue. B neAnatpmyeckom NPAKTMKE METOA AMCTAHLMOHHOM YAQPHO-BOAHOBOM AUTOTPMM-
CUM CYUTAETCH MPEANOYTUTEABHBIM BACrOACPS MAAOU TPABMATUYHOCTM M COKPALLLEHHBIM CPOKAM
rocnmtaAamsaumm. OAHOKO, COTAOCHO COBPEMEHHBIM MCCAEAOBOHUAM, €10 SADIEKTUBHOCTL HMXKE,
4EM Y TAKMX AABTEPHATMBHBIX OMEPATUBHBIX BMELLIATEABCTB, KAK PETPOINPAAHAS MHTPAPEHAABHAS XM-
pyprvg M NEPKYTAHHAR HEPPOAMTOTPUNCKS [19].

AAF YAYHLLEHMS PE3YABTATOB AYBA 1 YMEHbBLLEHMI YUCAQ MHBA3MBHbLIX BMELLIATEALCTB, CBI3OHHbIX
Cc BoAeE BbICOKMM PUCKOM MHTPRAOMEPALMOHHBIX M MOCAEOMEPRALMOHHbBIX OCAOXHEHMUIM [20], HEOO-
XOAMMO MPUHUMOTb BO BHUMOHME HE TOABKO CYLLLECTBYIOLLIME KAMHUYECKME PEKOMEHAALMM, HO U
CO3AQHHbIE MHCTPYMEHTHI MPEAOMEPALMOHHOTO MAOHUPOBAHMA — HOMOTPAMMBI.

Halue nccaeaoBaHME, 30KAIOHAOLLLEECS B CPABHEHMU 2P EKTMBHOCTHM AYBA B 30BUCHMMOCTU OT
CAEAOBAHMA KAMHUYECKUM PEKOMEHAALMAM EBpONENCKomn accoumaumm ypoaoros, Cosa neama-
TPOB MAM AQHHBIM OTEYECTBEHHOM HOMOTPAMMBI, MOKA3AAO, YTO HOMBOAEE AKTYAAbHBIM CIOCOOOM
OMPEAEAEHUS TOKTUKM AEYEHUST MALMEHTOB C YPOAUTUA3IOM MOYEYHOM AOKAAMIALLMM IBAIETCS MPOTHO-
3MpoBAHME 3 MDEKTMBHOCTM AYBA C nomMmoLLbO HoMmorpammesl (p=0,013).

MpK 3TOM MHTEPECHBIM DOKTOM FBAJETCA TO, HTO MALMEHTbI, OTOBOPAHHbBIE C MOMOLLLBIO HOMO-
TOOMMBI, OTAMHAIKOTCS OT TEX, KOTOPbLIM PEKOMEHAOBAHO BbIMOAHEHME AYBA B COOTBETCTBUMM C KAMHU-
4ECKMMM PpEKOMEHAALMAMM NO MKB. Tak, B TPEX CAYHOSIX HOMOIPAMMA MPEACKA3AAA 3G EKTMB-
HytO AYBA ¢ 80% BEPOATHOCTbLIO MALMEHTAM C MAOTHOCTbIO KOHKpemeHTa 6oaee 1200 HU, 410 noa-
TBEPAMAOCH DAKTUHECKMM YCMEXOM onepaumm. M HaobopoT, 12 NALUMEHTAM, MPOLLUEALLIMM OTOOP B
cooTtBeTCTBMM C KP, HOMOrpamma nMporHO3MPOBAAC HU3KMM MPOOLLEHT BEPOATHOCTM yCheLluHom AYBA
M B 8 CAY4QSX OKA3AAACH BEPHA. BOXKHO OTMETUTb, YTO CYLLLECTBYIOLLLAS HOMOTPAMMAO HE MPOTUBO-
PEYUT KAMHUYECKMM PEKOMEHAOLMAM, A CKOPEE AOMOAHIET MX, MOBLILLAS DDA EKTMBHOCTL AYBA,
a €€ BO3MOXHOCTb MPUMEHEHMUST HAO MPAKTUKE ObIAQ AOKA3AHA C MOMOLLLBIO MATPULLBI HETOYHOCTEN,
MOKQ3ABLUEN BbICOKME METPMKM KAYECTBA MOAEAM.

Bropas 4aCTb MCCAEAOBAHMS, HAMPABAEHHAS HO OMTUMM3ALMIO MOCAEOMEPALMOHHOM TEPAMUM
NAUMEHTOB C YPOAUTUA3OM, MOATBEPAMAC BbICOKYIO SOTOEKTMBHOCTb O,-OAPEHODAOKATOPOB B YCKO-
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PEHMM BbIBEAEHMI KOHKPEMEHTOB Yy AETEN. MEAMAHA BDEMEHMU IKCMYAbCUM COKPATUAQCH AO 5 CYTOK
(MPOTMB 7 B KOHTPOAE), 4TO COTAQCYETCH C TMNOTE30M O CMA3ZMOAUTUYECKOM AEMCTBMM MPENAPATOB
HQO MOHETOYHMK. [oMMEHEHME CUAOAO3MHA (BbICOKOCEAEKTMBHOIO K O, O-OAPEHOPELLENTOPAM) 0bec-
MEYUAO AYHLLIME PE3YALTATbI MO CPABHEHUIO C AGHHbIMM MO TAMCYAO3MHY [21]. Kpome Toro, otmeyeH
BbIPC>KEHHbIM AHAABIETUHECKMIM DADTOEKT YKE HA 2-€ CYTKM, YTO CHU3MAO MOTPEBOHOCTL B 06E300AMBO-
HUK (1 AO03Q/CYT MPOTUB 2 B KOHTPOAE). DTOT DAPAEKT MOXKET OblTb CBA3OH HE TOABKO C YAYYLLEHMEM
OTTOKA MOYM, HO 1 C MOAYAsLIMEN BOAEBOM Nepeaaiu [22]. MpumeHeHme a,-0APEHODAOKATOPOB Mo-
CAE AMCTAHUMOHHOM YAQPHO-BOAHOBOM AUTOTPUMNCUM YCKOPSIAO BbIBEAEHME DPATMEHTOB, A YACTOTA
MoBo4YHbIX 3D FeKkTOB He MPeBbILLAAA 10%. Bce cAyqam ObiAn OBPATUMBIMM, HTO MOATBEPXKACET Be-
30MACHOCTb TEPANMUM MPU MPABUABHOM MOADOPE AO3MPOBOK AEKAPCTBEHHBIX NPENAPATOB M COTAQ-
cyetcsa ¢ AaHHbIMM Ellison et al., 2017 [23].

Takmm 0BpPaA3OM, HOMU BbIAO AOKA3AHO MOBbILLEHWE SADFEKTUBHOCTU AUTOTPUMNCKUM KAK MPU UC-
MOABb3OBAHUM HOMOTPAMMBI, TAK U MPU MPOBEAEHUM MEAMKOAMEHTO3HOM SKCMYAbCMBHOM TEPAMMM
B NMOCAEOMEPALIMOHHOM MEepMoae. Bompoc 1Mx COBMECTHOTO MPUMEHEHUS 1 BAUAHMA AEUCTBUS O -
AAPEHOOAOKATOPOB HA MPEACKA3AHHBIE HOMOTPOMMOM PEIYALTATbI AUTOTOUNCKHM TPEBYIOT AQAb-
HEMLLIMX MICCAEAOBAHMUI. HE UCKAIOYEHA BEPOATHOCTb CHMXKEHMSA NOPOra B 210 6AAAOB, HEODXOAMMO-
ro AAS Ha3Ha4yeHms AYBA, 4TO pACLLMPUT MOKA3AHMS K MOUMEHEHUIO AQHHOTO BE3OMACHOIO METOAA
AEYEHUI MOYEKAMEHHOM BOAE3HM Y ACTEN C YPOAUTUAZOM.,

BbiBOAbI. AUCTAHLMOHHAS YAQPHO-BOAHOBAS AUTOTPUIMCUS GBAIETCI METOAOM BbIDOPA MpPU AeYe-
HUM MOYEKAMEHHOM BOAE3HU Y AeTeM. [TOBbILLEHUT DA EKTUBHOCTU ACGHHOTO METOAOQ MOXHO AO-
OUTLCA MYTEM OOBEKTMBHOTO MOAXOAQ K BbIOOPY TAKTMKM AEYEHMSA MALMEHTOB C YPOAUTMAZOM C MO-
MOLLLBIO HOMOTPOMMBbI AAS OMPEAEAEHUS BEPOATHOCTU yCrellHoOM AYBA, a TaKKe NpUMEHEHMEM B
MOCAEOMEPRALMOHHOM MEPUOAE MEAMKAMEHTOIHOM AUTOKMHETUHECKOM TEPAMMUM.
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CLINICAL SIGNIFICANCE OF CAFFEINE THERAPY IN REDUCING APNEA EPISODES
IN PRETERM INFANTS

K.R. Dilmuradovad’, Z.X. lkromova?, H.O. Ziyadullayeva?®

Samarkand State Medical University, Samarkand, Uzbekistan

Resume. Apnea of prematurity is a common condifion in preterm infants, manifesting as episodes of breath-
ing cessation with bradycardia and hypoxemia due to immature respiratory control. This syndrome increases
neonatal morbidity and mortality risk. Methylxanthines, especially caffeine citrate, are considered the most ef-
fective therapy to prevent and treat apnea.Objective: To evaluate the clinical efficacy of caffeine citrate ther-
apy in preterm infants with apnea.ln this clinical study, 80 preterm infants with apnea received comprehensive
freatment including caffeine citrate (loading dose 20 mg/kg IV, followed by 5 mg/kg per day orally). By day 5
of therapy, respiratory status and laboratory and instrumental parameters were assessed.Within 3-5 days from
freatment initiation, 70% of infants had complete cessation of apnea episodes, and the remaining 30% showed
a significant reduction in frequency (<3 episodes/day). Spontaneous breathing was restored in 85% of infants;
CPAP support was weaned by day 3-5 in 62.5% of cases, and need for mechanical ventilation decreased in
37.5%. Blood gas and metabolic indices improved: arterial pH increased with reduction in pCO., lactate level
decreased, and electrolyte balance normalized (Table 1). In addition, signs of inflammation subsided as serum
interleukin-1, TNF-a, and C-reactive protein levels significantly declined post-treatment (Table 2). Lung ulirasound
indicated a two-fold reduction in interstitial syndrome signs, and cranial ultfrasound showed ~60% decrease in
frequency and severity of infraventricular hemorrhages.

Conclusion. The study results demonstrate that incorporating caffeine citrate intfo the therapy of apnea in
preterm infants effectively leads to faster resolution of apnea episodes, reduction of respiratory insufficiency,
correction of metabolic disturbances, and prevention of infectious-inlammatory complications. Thus, caffeine
citrate is clinically effective in treating apnea of prematurity and improves the survival prognosis for these vulner-
able patients.

Keywords: apnea of prematurity, preterm infant, caffeine citrate, therapy, respiratory failure, neonatology.

Introduction. Episodes of breathing cessation accompanied by bradycardia and hypoxemia (ap-
nea syndrome) occur very frequently in preterm infants. Nearly all infants with extremely low birth
weight (<1000 g) or born before the 28th week of gestation experience apnea episodes. Overall, at
least half of preterm infants may develop recurrent apnea spells. Apnea episodes lead to hypercap-
nia (accumulation of CO») and persistent hypoxia in the infant, adversely affecting the development
of the central nervous system. As a result, this condition contributes to severe complications in preterm
infants — intraventricular brain hemorrhages, chronic lung diseases, and even life-threatening respira-
tfory and cardiovascular disorders. In preterm infants with apnea syndrome, neonatal mortality and
morbidity rates are significantly higher, which further heightens the urgency of this problem.

The pathogenesis of apnea syndrome in preterm infants is related to the immaturity of the respira-
tory center and airway control. Apnea spells are typically characterized by breathing pauses lasting
20 seconds or more, accompanied by a slowing of heart rate (heart rate <100/min) and cyanosis.
Most episodes present in a mixed form of central apnea and obstructive apnea. The lower the infant’s
gestational age and body weight, the greater the likelihood of frequent apnea spells. In some cases,
apnea results solely from an immature respiratory center, while in others it may be tfriggered by hy-
poglycemia, metabolic disturbances, brain pathology, or infections. Therefore, each preterm infant
must be carefully monitored for apnea spells and prompt treatment measures must be taken.

Currently, several methods are used to manage apnea in preterm infants. First, to terminate
an apnea spell, prompt interventions such as tactile stimulation or changing the infant’s position
are carried out. Additionally, to prevent hypoxemia and bradycardia, assisted respiratory support is
provided - for example, CPAP (continuous positive airway pressure) or, if necessary, mechanical ven-
filation via intubation. However, these measures are symptomatic support and cannot ensure that
apnea episodes will not recur.

In the pharmacological treatment of apnea, drugs from the methylxanthine group have been
used for many years as the “gold standard” therapy. Although aminophylline (theophylline) was used
in earlier years, currently caffeine citrate is preferred due to the former’s frequent side effects and less
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favorable pharmacokinetic profile. Caffeine cifrate stimulates the central nervous system, increases
the sensitivity of the respiratory center, improves diaphragmatic muscle contractility, and stabilizes
respiratory rate and rhythm by blocking adenosine receptors in the respiratory fract. Studies indicate
that caffeine use significantly reduces the frequency of apnea episodes and even achieves their ces-
satfion, while also reducing spells of bradycardia and periodic hypoxemia. Caffeine citrate has a long
half-life, allowing once-daily dosing, and is relatively well tolerated by preterm infants.

Caffeine therapy not only eliminates apnea episodes, but also, by reducing the need for me-
chanical ventilation, it lowers the risk of chronic lung diseases (such as bronchopulmonary dysplasia)
in these infants. In particular, previous clinical frials found that extiremely low birth weight infants who
received caffeine had improved extubation success in the first weeks of life and subsequently better
neurological development outcomes. For this reason, in recent years internatfional guidelines have
recommended early administration of caffeine citrate (within the first days after birth) for treating
apnea in preterm infants. The World Health Organization also recommends using caffeine citrate to
prevent and treat apnea spells in preterm infants.

Study Objective. The aim of the study was to determine the clinical efficacy of caffeine citrate
therapy in preterm infants with apnea and to evaluate its effect on respiratory function and meta-
bolic parameters.

Materials and Methods. This clinical study was conducted at the Samarkand Regional branch of
the Republican Specialized Scientific-Practical Medical Center for Mother and Child Health. It exam-
ined the outcomes of treating preterm infants with apnea syndrome using caffeine citrate. The study
falls under the category of “Clinical research.”

A total of 80 preterm infants with apnea episodes were observed (main group). All the infants
were born at <37 weeks' gestation and were considered preterm with respect to gestational age and
body weight; the maijority had very low birth weight (<1500 g). Extremely low birth weight (<1000 g)
infants comprised 47.5% of the main group. At birth, 45% of the infants were male and 55% female. All
of them began to exhibit recurrent apnea spells within the first 2-3 days after birth. Apnea spells were
assessed according fo American Academy of Pediatrics (AAP) criteria: episodes lasting >20 seconds,
or >10 seconds accompanied by bradycardia (<100/min) or oxygen desaturation, were recorded as
clinically significant apnea.

Treatment method: All infants under observation received standard intensive therapy and care
measures: maintaining a stable body temperature, oxygen supply, and respiratory support with CPAP
if needed, as well as maintaining electrolyte and glucose balance. If an infant had 3 or more apnea
episodes in a short interval, or if apnea recurred despite tactile stimulation and CPAP, caffeine citrate
was added as part of the comprehensive therapy. Caffeine therapy was administered as an initial
loading dose of 20 mg/kg infravenously by infusion over 30 minutes. After 24 hours, a maintenance
dose of 5 mg/kg once daily was given orally. During the course of treatment, the caffeine dose was
recalculated daily based on weight changes. The criterion for discontinuing caffeine therapy was
defined as achieving 5 days of successful CPAP removal with no apnea episodes observed during
that period.

Evaluation criteria: After initiating caffeine citrate therapy, the infants’ condition and laboratory
indicators were monitored dynamically. Specifically, through clinical observations, the number and
duration of apnea episodes and the occurrence of bradycardia were recorded daily. The time when
the infant began breathing independently (i.e. the day on which ventilatory support was no longer
needed) was noted. The days on which CPAP therapy was discontinued and on which invasive me-
chanical ventilation was no longer required were also recorded. For laboratory tests, arterial blood
gas and metabolic parameters (pH, pO., pCO., lactate, Na*, K*) were measured before tfreatment
and at the end of day 5 of treatment. Levels of inflammatory markers in blood — cytokines (inter-
leukin-1 (IL-1) and tumor necrosis factor-alpha (TNF-a)) — as well as C-reactive protein (CRP) were
determined, and the values before and after freatment were compared. For instrumental examina-
tions, lung ultrasound was performed to assess changes in lung fissue, and cranial neurosonography
(ultrasound of the brain) was done to detect intraventricular hemorrhages. These instrumental studies
were also repeated at the start of freatment and at the end of day 5, and the results were compared.

Statistical analysis: Data collected were processed using Statistica 12.0 software. Differences be-
tween pre- and post-treatment indicators were evaluated using Student’s t-test. A value of p<0.05
was considered a statistically significant difference. Results are presented as mean + standard error
(Mxm).

Results. Baseline condition of patients: At the start of the study, certain birth and early neonatal
characteristics of the preterm infants with apnea syndrome were compared with those of a control
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group. Infants in the main group had a significantly lower average birth weight and length than those
in the control group (p<0.01). Signs of neonatal anemia (hemoglobin <140 g/L) were present in 45% of
the infants. In initial blood tests, the mean hemoglobin in the main group infants was 134.6+15.8 g/L,
which was significantly lower than in the control group (p<0.001). Addifionally, these infants had leu-
kocytosis at birth (mean leukocyte count ~18+£4 x10A9/L) and an elevated CRP level above the nor-
mal range, suggesting that an innate infectious-inflammatory process was active.

Pre-tfreatment arterial blood gas analysis indicated signs of metabolic and respiratory acidosis in
the infants with apnea. In the main group, the average arterial pH was 7.10+0.05, which was consider-
ably shiffed toward the acidic side compared to the control group (p<0.001). The pCO: level at birth
in these preterm infants was 43.1£1.8 mm Hg, higher than that of control infants (p<0.01), indicating
the presence of hypercapnia. The blood lactate level was also higher in the main group compared
to control (1.8£0.6 mmol/L vs 1.2+0.1 mmol/L, p<0.001), which shows that anaerobic glycolysis was
enhanced due to fissue hypoxia. Moreover, the infants with apnea showed disturbances in blood
electrolyte balance: for example, the serum sodium level in the main group was 135.6+1.7 mmol/L,
lower than in healthy preterm conftrols (p<0.001), and potassium was 3.47+0.18 mmol/L, also lower
than in conftrols (p<0.001). Some infants had relative hypoglycemia as well (due to increased glucose
consumption in response to the hypoxic state), indicating an overall deranged metabolic status.
Thus, in the first days of life, the preterm infants in the study group were found to have problems such
as anemia, blood gas acidosis, electrolyte imbalances, and activation of innate inflammation. These
findings confirm that the apnea syndrome is associated with severe neonatal and perinatal stress.

Clinical Observations. After the administration of caffeine citrate, significant positive changes
were observed in the frequency and duration of apnea episodes. By 3-5 days after starting freatment,
70% (56 infants) had a complete cessation of apnea spells — that is, no new episodes were recorded.
In the remaining 30% (24 infants), the number of apnea episodes decreased, averaging down to 1-2
times per day (whereas before tfreatment they occurred up to 5-6 times per day). However, because
these 24 infants still had a small number of apnea episodes (1-2 per day) by the end of the 5th day of
therapy, they were not evaluated as “fully recovered.” A reduction in bradyapnea (apnea with bra-
dycardia) episodes was also noted: in 45 of the 80 infants (56.3%), heart rate during apnea improved
to above 100/min, resolving the bradycardias that accompanied the apnea episodes. As aresult, the
overall condition of the preterm infants receiving caffeine citrate became significantly more stable.

Owing to the above clinical improvements, the infants’ breathing ability improved rapidly. In 68
out of 80 infants (85%), independent breathing was achieved within 5-8 days of starting tfreatment, i.e.
they no longer required any additional respiratory support. Notably, the need for CPAP support disap-
peared entirely within 3-5 days of starting caffeine therapy in 50 infants (62.5%), and CPAP treatment
was disconfinued. In some of the remaining infants, CPAP had to be continued, but even in those
cases the apnea episodes occurred with reduced frequency. Furthermore, among 30 infants (37.5%)
who required prior invasive mechanical ventilation, the need for ventilatory support significantly de-
creased by 2-3 days after starting treatment, and in some cases the ventilation settings were able to
be eased or mechanical ventilation was briefly paused. These results indicate that caffeine citrate
has a positive effect on facilitating early weaning (extubation) of preterm infants from respiratory sup-
port equipment.

Laboratory results: After 5 days of tfreatment with caffeine citrate, preterm infants showed sig-
nificant improvements in blood gas and metabolic parameters (Table 1). Table 1 presents the main
changes before and after therapy. According to the data, over the 5-day period the mean arte-
rial blood pH increased from 7.10 to 7.32 (p<0.001), indicating that the acidosis state was partially
corrected. At the same time, the pCO:. level decreased from 43.1 mm Hg to 40.2 mm Hg (p<0.001),
eliminating the excessive accumulation of carbon dioxide. The pO: level increased slightly from 34.9 £
0.6 t0 36.2 £ 0.5 mm Hg (p=0.002), meaning the arterial oxygen pressure improved somewhat, which
reflects a reduction in respiratory insufficiency. The blood lactate concentration dropped from 1.45
*+ 0.59 mmol/L before treatment to 0.98 = 0.34 mmol/L after freatment (p<0.001), indicating a signifi-
cant improvement in this marker of tissue hypoxia and anaerobic metabolism. During treatment, the
levels of sodium and potassium ions rose to return into the normal range: Na* increased from 135.7 to
138.4 mmol/L (p<0.001), and K* from 3.47 to 4.02 mmol/L (p<0.001). Thus, after caffeine citrate therapy,
gas exchange and acid-base status in the blood of preterm infants were significantly normalized. This
shows that the respiratory insufficiency and metabolic acidosis that had developed due to apnea
were resolved. Indeed, by stimulating the central respiratory center and concurrently transitioning
the infants to full enteral feeding, caffeine helped improve metabolic processes as well. Additional
measures during freatment — such as maintaining hemodynamic stability, correcting electrolyte and
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Table 1. Blood gas and metabolic parameters before and on day 5 of freatment in preterm infants with

apnea (Mtm, n=80)

Parameter Before Treatment After Treatment P
Arterial pH 7.10£0.05 7.32+0.04 <0.001
pO., mm Hg 34.85+0.62 36.15+0.48 0.002
pCO., mm Hg 43.12+1.84 40.21 +1.35 <0.001
Lactate, mmol/L 1.45+0.59 0.98 +£0.34 <0.001
Na*, mmol/L 135.65 £ 1.66 138.42 £ 1.51 <0.001
K*, mmol/L 3.47+0.18 4.02+0.21 <0.001

p — statistical significance of the difference between pre- and post-treatment values.

glucose deficiencies, and administering sodium bicarbonate solution when necessary — were also
implemented, which further improved the outcomes.

In addition, caffeine citrate therapy influenced the activity of inflammatory processes. Analysis of
blood samples before and after freatmentrevealed that the levels of inflammatory markers (cytokines)
had decreased sharply (Table 2). Specifically, the average concentration of the pro-inflammatory
cytokine interleukin-1 (IL-1) dropped from 3.82 £ 0.53 pg/mg to 2.91 £ 0.41 pg/mg (p<0.001). Similarly,
the level of TNF-a (ftumor necrosis factor-alpha) fell from 14.51 £ 2.42 pg/mg to 9.67 + 1.89 pg/mg
(p<0.001). The C-reactive protein level decreased from 3.68 £ 1.59 mg/L t0 2.43 + 1.32 mg/L (p=0.003).
These changes were statistically significant and indicate that the activity of inflammatory processes in
the body had diminished over the 5-day therapy period.

Notably, the reduction in IL-1 and TNF-a—key indicators of inflammation-suggests that the inflam-
matory response was attenuated. It is known that the process of preterm birth and subsequent inten-
sive care can lead to elevated levels of inflammatory mediators in preterm infants, which increases
the risk of sepsis, respiratory infections, and other complications. Our results indicate that the use of
caffeine citrate may help reduce this risk. Indeed, during the treatment period, no clinical signs of
infection were observed in the infants, and the decrease in C-reactive protein suggests that potential
infectious processes were prevented. Thus, caffeine citrate appears to exert a positive effect not only
on the respiratory center, but also indirectly on the immune system, helping to prevent infectious-
inflammatory processes in preterm infants.

Instrumental results: Pre- and post-treatment instrumental observations also demonstrated the
benefits of caffeine therapy. In particular, lung ultfrasound examination of the preterm infants showed
positive dynamics in the signs of lung tissue damage. At the start of freatment, most infants had ultro-
sound signs of inferstitial syndrome (accumulation of interstitial fluid in lung tissue) and consolidation
in the lungs; by the end of the 5th day, the severity of these signs had decreased by approximately
two-fold. In other words, the condition of the lung tissue improved and the level of aeration increased.
This indicates that, under the influence of caffeine, the respiratory function of the preterm infants
improved and the risk of chronic lung disease was reduced. Neurosonography of the brain also re-
corded positive changes: after freatment with caffeine, the frequency and severity of intraventricu-
lar hemorrhages (IVH) decreased by about 60%. Whereas prior to freatment the neurosonogram
showed grade Il infraventricular hemorrhage episodes in a number of infants, by the end of day 5
no new hemorrhages were observed in most cases, and the existing hemorrhages were seen to be
in aresorption stage. Thus, freatment with caffeine citfrate may have helped stabilize cerebral hemo-
dynamics in these infants.

All of the above results indicate that caffeine citrate therapy is very beneficial for preterm infants
with apnea syndrome. Caffeine succeeded in eliminating apnea episodes in a short time and achiev-
ing restoration of breathing activity; it also improved metabolic balance and other vital homeostatic
indicators. As a result, the dependence of the preterm infants on intensive therapy decreased, and
their ability fo maintain independent vital functions increased.

Table 2. Blood cytokine levels before and after freatment in preterm infants with apnea (Mtm, n=80).

Parameter Before Treatment After Treatment P
Interleukin-1 (IL-1), pa/mg 3.82+0.53 2.91 £0.41 <0.001
TNF-a, pg/mg 14.51 +£2.42 9.67 £1.89 <0.001
C-reactive protein, mg/L 3.68+1.59 2.43+1.32 0.003
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Discussion. Effectively freating apnea syndrome in preterm infants is an extremely important task
in neonatology. The results obtained in our study show that adding caffeine cifrate to the comprehen-
sive therapy leads to the rapid and successful cessation of apnea episodes. In our study, within 5 days,
70% of patients had a complete disappearance of apnea, and even in the others the number of spells
sharply decreased. This clinical efficacy is consistent with the findings of other authors: for example,
Moschino et al. (2020) reported that caffeine significantly reduces breathing episodes in preterm infants
and prevents apnea-associated bradycardia and hypoxemia. By stimulating the respiratory center,
caffeine increases the infant’s respiratory drive and improves the rhythmicity of breathing movements;
as a result, the number and duration of recurrent apnea episodes are dramatically reduced. In our ob-
servation, in the majority of infants who received caffeine, breathing stabilized to such an extent within
3-4 days that they no longer required continuous CPAP or intubation support. Scientific sources have
also noted that early administration of caffeine citrate in preterm infants accelerates extubation and
shortens the duration of invasive ventilation. In addition, there are reports that starting caffeine therapy
early can reduce the risk of developing a severe chronic complication like bronchopulmonary dyspla-
sia (BPD). The lung ultrasound findings in our study support this idea — the reduction in interstitial injury
signs under caffeine therapy could be a positive factor in preventing BPD in the future.

Caffeine citrate's impact on metabolic parameters is particularly noteworthy. The positive shifts
observed in arterial blood gases (pH, pCO2, pO:) and lactate levels during the study indicate that re-
spiratory acidosis in the preterm infants was successfully corrected with the help of caffeine. By stimu-
lating the respiratory center, caffeine relieves alveolar hypoventilation and improves ventilation-per-
fusion balance in the lungs, resulting in the elimination of excess CO. from the blood and enhanced
oxygenation. Consequently, the production of lactate—which contributes to metabolic acidosis—also
decreases, as was clearly observed in our patients. It should be noted that caffeine also has a direct
effect on metabolism — it can raise infracellular cAMP levels and activate liver enzymes. However,
in preterm infants the metabolic status is primarily normalized indirectly through the improvement of
breathing. Our results, together with the conclusions of other researchers, demonstrate the value of
caffeine citrate as a drug that stabilizes overall homeostasis in preterm infants.

Another important aspect of caffeine therapy may be its anti-inflammatory effect. In our study,
we observed a significant reduction in IL-1, TNF-a and C-reactive protfein levels in infants who re-
ceived caffeine, indicating that the inflammatory process was attenuated. In fact, previous studies
have noted that apnea episodes and hypoxic conditions can exacerbate infectious-inflammatory
processes in the bodies of preterm infants. Repeated hypoxemic episodes associated with apnea
stimulate the release of cytokines and cause tissue injury. By stabilizing breathing and eliminating
hypoxia, caffeine may have prevented such pathological processes. Moreover, some experimental
evidence indicates that caffeine possesses direct neuroprotective and anfi-inflammatory properties.
For example, L. Yang and colleagues (2021) reported in a model of ischemic brain injury in preterm
infants that caffeine exerts a neuroprotective effect and also, via adenosine receptors in the nervous
system, reduces the release of inflammatory mediators. The reduction in IVH that we observed may,
in part, be related to caffeine’s positive effect on cerebral circulation and its neuroprotective char-
acteristics. From this perspective, it is noteworthy that beyond treating apnea, caffeine citrate may
have long-term benefits for preterm infants.

When prescribing caffeine citrate to preterm infants, the factors of dose and timing are impor-
tant. In our study, the standard regimen — a 20 mg/kg loading dose and 5 mg/kg daily maintenance
dose —was used. This dosing was chosen because of previously established data on the safety profile
and efficacy of caffeine. Some authors have raised the question of using higher daily doses in ex-
fremely preterm infants or adjusting the dosage based on gestational age. For instance, V. Saroha
and R. M. Patel (2020) noted that although higher doses of caffeine might improve apnea control, at-
tention must be paid to potential side effects. In our experience, the standard dose proved sufficient
in most cases and none of the infants showed signs of caffeine intoxication (e.g., heart rate >180/min,
uncontrollable fremor, a sharp increase in urine oufput, etc.). Thus, the currently accepted dosing
regimen can be considered safe. However, in the future, dose-adjustment studies may be necessary
in certain severe cases or in patients with altered pharmacokinetic characteristics (for example, those
suffering from sepsis).

Overall, the results obtained confirm the broad benefits of caffeine citrate therapy for preterm
infants with apnea syndrome. Our work demonstrated that administering caffeine to preterm infants
not only stops apnea episodes, but also has a positive effect on their overall condition and future de-
velopment. These findings are in harmony with the results of international clinical studies and confirm
those results in our local setting. Experts also acknowledge that even in resource-limited countries
(Low- and Middle-Income Countries), caffeine should be widely utilized as an inexpensive and effec-
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tive remedy. In our country’'s neonatal practice, it is recommended to incorporate caffeine citrate
info the roufine care of preterm infants in the neonatal intensive care setting. Early use of caffeine
therapy will serve to help thousands of preterm babies recover and to prevent complications.

Conclusion. Clinical efficacy: In preterm infants with apnea syndrome, the use of caffeine citrate
led to stabilization of breathing episodes within a short time. After 5 days of therapy, 70% of patients
had complete cessation of apnea spells, and in the remaining 30%, although episodes recurred, their
frequency and duration were sharply reduced. During therapy, most infants regained spontaneous
breathing, and their dependence on mechanical ventilation was eliminated.

Elimination of respiratory insufficiency: By stimulating the respiratory center, caffeine citrate ef-
fectively reduced respiratory insufficiency in preterm infants. The need for CPAP support disappeared
within a short period (in 62.5% of infants, CPAP was discontinued by day 3-5), and the requirement
forinvasive mechanical ventilation significantly decreased (in 37.5% of cases). This indicates that caf-
feine helps to wean preterm infants earlier from respiratory support equipment.

Improvement of metabolic status: Caffeine therapy normalized blood gas and metabolic pa-
rameters — arterial blood pH increased, pCO- decreased, lactate level dropped, and electrolyte bal-
ance was restored. This confirms that the metabolic acidosis and hypoxia resulting from apnea were
effectively corrected.

Reduction of inflammatory activity: During the course of therapy, preterm infants showed a sig-
nificant decrease in IL-1, TNF-a and C-reactive protein levels. As a result, the activity of inflammatory
processes in their bodies was attenuated, and the risk of potential infectious complications was re-
duced. Such an indirect anti-inflammatory effect of caffeine citrate confributes positively to the im-
munological stability of preterm infants.

Possible neuroprotective effect: Under caffeine treatment, the frequency and severity of intra-
ventricular brain hemorrhages in preterm infants decreased by ~60%. This suggests that the drug also
helps stabilize cerebral circulation and protects brain tissue from hypoxic and perfusion-related inju-
ries. Therefore, the use of caffeine citfrate may potentially reduce long-term neurological complica-
tfions in preferm infants.

Practical recommendations:

Widespread use: It is advisable to widely implement the use of caffeine citrate in the tfreatment
of preterm infants with apnea episodes in clinical practice, including in resource-limited settings, as a
low-cost and effective therapy.

Early administration: For prophylaxis of apneaq, caffeine citrate is recommended as early as pos-
sible after birth (within 1-2 days), since earlier initiation yields better stabilization of breathing and
reduction of complications.

Standard dosing: Adherence to the standard dosing regimen (20 mg/kg loading dose, 5 mg/kg
daily) is sufficient and safe for most preterm infants. Only in certain severe situations, or if the drug'’s
effect is inadequate, should an increase in dose be considered under specialist guidance.

Monitoring during therapy: During caffeine freatment, it is necessary to monitor parameters such
as heart rate, blood pressure, and gastrointestinal function, as infrequent side effects like tfachycardia
or regurgitation can occur.

First-line therapy: Overall, caffeine citrate is a safe and highly effective first-choice medication for
preterm infants with apnea syndrome.
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KAUHU4ECKOE 3HAYEHUE TEPAMTUN KOPEUHOM B CHUXXEHUU HACTOTbI 3MU3OAOB
AMHO? Y HEAOHOLWIEHHbIX HOBOPOXAEHHbIX

K.P. Auamypaaosa’, 3.X. Ukpomosa?, X.0. 3usayaraesa®

COMAOPKAHACKMM TOCYAQPCTBEHHbIN MEAMLIMHCKMI YHMBEPCHUTET, COMAPKAHA, Y30eKMCTaH

AHHOTAUMA. AMTHOD HEAOHOLLEHHbIX — PACAPOCTPAHEHHOE COCTOIHME Y MPEXAEBPEMEHHO POAMBLLMXCS
AETEN, MPOIBAIIOLLLEECSH SMM30OAAMM OCTAHOBKM AbIXQHMS C BPAAMKAPAMEN M TMIMTOKCEMMEN BCAEACTBUE HE3PE-
AOCTU PETYAILMU ABIXOHUA. DTOT CMHAPOM MOBBILLAET PUCK HEOHATAABHOM 3060AEBAEMOCTU U CMEPTHOCTH.
METUAKCAHTUHbI, MPEXAE BCETO LUUTPAT KOGOEMHA, CHUTAKOTCH HaMbBoaee 3G0AEKTUBHBIMM CPEACTBAMMU MPO-
JOUACKTUKM M A€HEHMS AMHOD.

LLeAb uccaepoBaHUs. OLLEHUTb KAMHMYECKYIO 9G0ADEKTMBHOCTL TEPAMUM LIUTPATOM KOGOEMHA Y HEAOHOLLIEH-
HbIX HOBOPOXXAEHHbBIX C AMHO3.

B KAMHMYECKOE MCCAEAOBAHME BKAIOYEHBI 80 HEAOHOLLIEHHbBIX AETEM C AMHOI, MOAYYOABLUMX KOMMAEKCHOE
AEYEHUE, B TOM YUCAE LIUTPAT KOJPENHA (HArpPy304Ha A03a 20 MI/Kr BHYTPMBEHHO, 3ATEM 5 MI/KT B CYTKM Nepo-
PAABHO). K MATOMY AHIO TEPAMUM OLLEHMBAAM COCTOAHME AbIXOHMA, AQBOPATOPHBIE M MHCTRYMEHTOABHbBIE MOKA-
3aTEAM.

Ha 3-5-e cyTku OT HOYaAQ AedeHns y 70% AeTel 3nM30Abl AMHOS MOAHOCTBIO MPEKPATUANCH, O 'Y OCTOAbHbIX
30% M1x 4OCTOTA 3HAYUTEABHO CHU3MAACH (MEHEE TPEX IMM30A0B B CYTKM). CAMOCTOATEABHOE ABIXOHME BOCCTO-
HOBMAOCH Yy 85% NAUMEHTOB; B 62,5% cAy4aes noasepxky CPAP OTMEHMAM K 3-5-M CYTKAM, O MOTPEBHOCTb B UC-
KYCCTBEHHOM BEHTUAALLMMN AETKMX CHU3MACCH B 37,5% CAYHOEB. Y AYHLLIMAMCb MOKA3ATEAM FA30BOTO COCTABA KPOBM
M METABOAM3IMA: MOBLICKMACH APTEPUAABHBIM PH, CHM3MAOCHE PCO. U COAEPXKAHUE AQKTATA, HOPMOAM3OBOACH
SAEKTPOAMUTHBIN BAAQHC. KpOME TOTO, YMEHBLLIMAMCD MPU3HAKM BOCTIAAEHMS: MOCAE AEYEHMS CYLLLECTBEHHO CHU-
3MAMCb CbIBOPOTOYHbIE YPOBHU MHTEPAEMKMHAO-1, PHO-a 1 C-peakTmMBHOIO 6EAKA. MNpu YALTPO3BYKOBOM MCCAE-
AOBQOHMM AETKMX OTMEYEHO ABYKPATHOE YMEHBLLEHME MPU3HAKOB MHTEPCTULMAABHOIO CUHAPOMA, A HEMPOCO-
HOrPAOUS BbISBUACQ MPUOAMIUTEABHO 60%-€ CHMXKEHME HYACTOTbI K BbIDCAXKEHHOCTMU BHYTRMXKEAYAOHYKOBbIX KPOBO-
M3AUAHUIA.

3akAloHdeHue. Pe3yAbTATbl MICCAEAOBAHMUS MOKA3bIBAIOT, YTO BKAIOYEHME LMTPATA KOGOEMHA B TEPAMMIO AMHOD
HEAOHOLLIEHHbIX CNOCOBOCTBYET BOAEE ObICTPOMY NPEKPALLEHUIO SMMU30AO0B AMHOI, YMEHbBLLEHMIO AbIXATEABHOM
HEAOCTATOYHOCTH, KOPPEKLMM METADOAMYECKMX HAPYLUEHUN M MPOCOUAAKTUKE MHADEKLMOHHO-BOCTIAAUTEAD-
HbIX OCAOXHEHMM. TAKMM OBPA30M, LMTPAT KODENHA KAMHUYECKM 3AOAOEKTUBEH MPU A€YEHMM AMHOD HEAOHO-
LLIEHHBIX U YAYHLLIQET MPOrHO3 BbPKMBAEMOCTU ACHHOM YS3BMAMOM TRYMMbl MALUMEHTOB.

KatoyeBble cAoBa: AMHO3 HEAOHOLLIEHHbIX, HEAOHOLLIEHHbIM HOBOPOXKXAEHHBIN, LMTPAT KOCOEMHA, Tepanums,
AbIXQTEABHAS HEAOCTATOYHOCTh, HEOHATOAOTMS.

BBeaeHHe. Snm30Abl OCTAOHOBKM AbIXOHMS, COMPOBOXACIOLLIMECT BPAAMKAPAMEN U TUITOKCEMM-
en (CMHAPOM QMHO3), O4EHb YOCTO HOBAIOAQKOTCS Y HEAOHOLLEHHbLIX HOBOPOXAEHHbIX. [TpaKTHMieCKm
BCE AETU C DKCTPEMOABHO HU3KOM MACCOM TEAQ MPU POXKAEHKMU (MeHee 1000 r) AMGO POAMBLLIMECSH
AO 28-11 HEAEAU TECTALMM UCTIbITBIBAIOT 3MM30AbI AMHO3. B LLEAOM MOBTOPSIOLLLMECS MPUCTYMbl AMHO3
MOTYT PA3BMBATHCH KAK MMHUMYM Y MOAOBMHbBI HEAOHOLLIEHHbBIX. OHM MPUBOAST K TMAEPKAMHUM (HOKO-
nAeHuio COz) M CTOMKOM TMMOKCUM, HEOAQTOMPUITHO BAMSIOLLIMM HO PA3BUTUE LLEHTPAABHOM HEPBHOM
CUCTEMBI. B pe3yAabTaTe COCTOAHME CMOCOBCTBYET THKEABIM OCAOXKHEHUAM — BHYTPMIKEAYAOHKOBBIM
KPOBOM3AMIHUAM B TOAOBHOM MO3T, XPOHMHECKMM 3AOO0AEBAHUIM AETKMX M ACXKE YIPOXKAKOLLLMM XKM3-
HU HOPYLLEHMIM ABIXATEABHOM U CEPAEYHO-COCYAUCTOM CUCTEM. Y HEAOHOLLIEHHBIX C CUHAPOMOM
AMHO3 MOKA3ATEAM HEOHATAABHOM 3AOOAEBAEMOCTU M CMEPTHOCTU CYLLLECTBEHHO BbILLIE, YTO MOA-
4YEPKMBAET AKTYAABHOCTb MPOBAEMbI.

laTtoreHes anHO3 HEAOHOLLIEHHbIX CBA3GH C HE3PEAOCTBIO AbIXATEABHOTO LLEHTPA U MEXAHM3MOB
KOHTPOAS MPOXOAMMOCTU AbIXATEAbHbIX MyTEMN. [TPUCTYMbl OBBIMHO XAPAKTEPMIYIOTCH MAY3AMM AbIXO-
HUA NPOAOAXKMTEABHOCTbIO 20 CEKYHA 1 BOAEE, COMPOBOXAQIOLLLUMMCS YPEXKEHNEM CEPAEYHOTO PUT-
MQA (HOCTOTA CePAEYHbIX COKPALLLEHMM — meHee 100 B MUHYTY) M LMAHO30M. BOABLLMHCTBO 3MM30A0B
MMEET CMELLIAHHBIM XAPAKTER, COYETAS LLEHTPAAbHBIM M OBCTPYKTUBHBIM KOMMAOHEHTbI. YEM MEHbLLIE
reCTALUMOHHBIM BO3PACT M MACCA TEAQ PEBEHKA, TEM BbILLIE BEPOITHOCTb YACTbIX MPUCTYNOB AMHO3.
B psae CAydOeB OHU OBYCAOBAEHbBI MCKAIOYMTEABHO HE3PEAOCTBIO ABIXATEABHOTO LLEHTPA; B APYIMX
MPOBOLMPYIOLLIMMM GOAKTOPAMM CAYXKAT TMMNOTAMKEMMA, METABOAMYECKME HAPYLLEHUS, MATOAOTUSA
FTOAOBHOIO MO3ra MAU MHADEKLMM. [TOITOMY KAXKAOMY HEAOHOLLIEHHOMY PEBEHKY HEOBXOAMMBbI TLLLO-
TEABHOE HABAIOAEHME HO MPEAMET AMHOS M CBOEBPEMEHHbIE A€4EDHbBIE MEPOMPUATUA.
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B HaCTOMLLEE BDEMA MPUMEHAIOT HECKOABKO MOAXOAOB K BEAESHMIO HEAOHOLLIEHHbLIX C AMHO3. [pe-
>KAE BCETO AAF KYMUPOBAHMS MPUCTYMNA MOOBOAAT HEOTAOXKHBIE MEPOMPUATUL: TOKTUABHYIO CTUMYAS-
LIMIO MAM MUBMEHEHME MOAOXKEHMA TEAQ PEDBEHKA. AAN MPEAYMPEXKAEHMS TMIOKCEMMM U BPAAMKAP AN
TAKXXE MCMOAB3YIOT PECMUPATOPHYIO MOAAEPXKY, HaNpumep CPAP (MOCTOAHHOE MOAOXMTEABHOE
AQBAEHME B AbIXATEABHBIX MYTAX), O NPU HEOBXOAMMOCTU — UCKYCCTBEHHYIO BEHTUAALLMIO AETKMX (MBA)
yepes MHTYOAUMOHHYIO TRYOKY. OAHAKO 3TM MepPbl 0BECNEYMBAOT CUMMTOMATUHECKYIO MOAAEPXKKY
M HE TAPAHTUPYIOT OTCYTCTBMA MOBTOPHbIX DMM30AOB OMHO3.

B MEAMKOMEHTO3HOM AEYEHMM AMHOS NPENAPATLI FPYMMbl METUAKCOHTUMHOB HA MPOTIHKEHMU MHO-
TMX AET CAYXAT (30AOTbIM CTAHACPTOMY. POHEE MPUMEHAAM OMUHOGOUAAMH (TEOCDUAAMH), OAHAKO
CETOAHS MPEAMOYTEHME OTACIOT LUMTPATY KOGDEMHA B CBA3M C BOAEE YACTbIMM MOBOUYHBIMM DA EKTA-
MM U MeHee BAAronpPU[THbIM AOAPMAKOKMHETUHECKMM MPOTOMAEM MPEALLECTBYIOLLLETO CPEACTBA.
LLnTpaTt KODENHA CTUMYAMPYET LLEHTPAABHYIO HEPBHYIO CUCTEMY, MOBLILLAET YYBCTBUTEABHOCTb AbIXO-
TEABHOTO LLEHTPA, YAYYLLAET COKPATMMOCTb AMATDPArMbI U CTABUAMMPYET HACTOTY M PUTM AbIXOHMS
MOCPEACTBOM BAOKAALI AAEHO3MHOBBIX PELLENTOPOB. MMCCAEAOBAHMA MOKA3LIBAKOT, YTO MPUMEHEHME
KOQOEMHA 3HAYMTEABHO CHIMKAET YACTOTY IMMU30A0B AMHOD M MOXKET MPUBOAMTL K MX MOAHOMY Mpe-
KPALLLEHMIO, OAHOBPEMEHHO YMEHbBLLAA MPUCTYMbl BPAAMKAPAMKM M MEPUOAMHECKON TMMOKCEMMM.
UnTtpaT KodpenHa OBAQACET AAUTEABHBIM MEPUOAOM MOAYBBIBEAEHMS, YTO MO3BOAIET HO3HAYATH €70
OAMH PA3 B CYTKM; HEAOHOLLIEHHbIE AETK OBBIMHO OTHOCUTEABHO XOPOLLO NEPEHOCIT NPENAPAT.

Tepanusg KOPENHOM HE TOABKO YCTRAHAET SMM30AbI AMHOI, HO M 3A CYET CHMXKEHMA MOTPEBHOCTH
B MIBA yMeEHbLLAET PUCK XPOHMYECKMX 3AOOAEBAHUI AETKMX, B YHOCTHOCTM BPOHXOAETOYHOM AMCIIAQ-
3un. TaK, NPEALLECTBYIOLLIME KAMHUYECKME MCCAEAOBAHMI MOKA3AAM, YTO Y AETEN C DKCTPEMOABHO
HU3KOM MACCOM TEAQ MPU POXKAEHMM, MOAYHABLLMX KOJDEMH, B MEPBLIE HEAEAM XXM3HM YCMNELLHEE BbI-
MOAHAAQCH DKCTYOALMA, A BMOCAEACTBMM OTMEYAAMUCH AYYLLIME MOKA3ATEAM HEBPOAOTMHECKOTO PA3-
BUTUA. [TOSTOMY B MOCAEAHME TOAbI MEXAYHAPOAHBIE PEKOMEHAALMU MPEAYCMATPUBAIOT PAHHEE
HO3HOYEHME LUMTPATA KOGOEMHA (B MEPBLIE AHWU MOCAE POXKAEHMA) AAT AEYEHUT AMHOD Y HEAOHOLLIEH-
HbIX. BCEMMPHAS OPTraHM3ALMSA 3APABOOXPAHEHUS TAKXKE PEKOMEHAYET LMTPAT KOCDEMHA AAS MPO-
AOUAAKTUKM M AEYEHMS MPUCTYMNOB AMHOD Y HEAOHOLLIEHHbBIX HOBOPOXKAEHHbIX.

LLeAb uccaeaoBaHUs. OMPEAEAUTb KAMHMYECKYIO DJOADEKTUBHOCTb TEPAMMM LMTPATOM KOGOEMHA
Yy HEAOHOLLIEHHbIX HOBOPOXAEHHbBIX C AMHO3, A TAKXE OLLEHUTb €€ BAMAHME HA ABIXOTEABHYIO AOYHK-
LMIO M METADOAMYECKME MOKA3IATEAM.

MaTepuanbl U1 meToabl. KAMHMYECKOE MCCAEAOBAHUE BbIMOAHEHO B CAMAPKAHACKOM OBACQCT-
HOM domamane PecnyBAMKAHCKOTO CRELMAAMIMPOBAHHOTO HAYYHO-MPAKTUYECKOIO MEAMLLMHCKOTO
LLEHTPA 3A0POBbI MATEPU U PEBEHKA. M3yYeHbl PE3YALTATbI AEYEHMA HEAOHOLLIEHHbBIX HOBOPROXAEH-
HbIX C CMHAPOMOM QMHO3 C MPUMEHEHMEM LMTPATA KOPEMHA. POBOTO OTHOCKUTCH K KATErOPUM
(KAMHMYECKME MCCAEAOBAHUN.

MNMoa HOBAIOAEHMEM HAXOAMAMCH 80 HEAOHOLLIEHHBIX AETEM C DMM30AAMM AMHOD (OCHOBHAS rPyM-
na). Bce aetm pOAMAMCH AO 37-1 HEAEAM TECTALLMM M CYUTAAMCh HEAOHOLLIEHHBIMM MO reCTALLMOHHO-
MY BO3PACTY M MACCE TEAQ; DOABLLMHCTBO MMEAM OYEHD HM3KYIO MACCY TEAQ MPU POXAEHUU (MEHEE
1500 ). AOAS AETEM C DKCTPEMAABHO HM3KOM MacCCcom Tead (meHee 1000 r) coctasasaa 47,5%. Cpean
HOBOPOXKAEHHbBIX ObIAO 45% MAABYMKOB M 55% AeBOYEK. TTOBTOPRSIOLLIMECS MPOUCTYMbl AMHOS MOABMAMCH
y BCEX AETEM B MEPBbIE 2-3 CYTOK MOCAE POXAEHMA. OLEHKA AMHOS MPOBOAMAACH MO KPUTEPUIM
AMEPUKAHCKOM OKAAEMMM NEAMATOUM (AAP): KAMHUYECKM 3HOYUMbBIMM CHUTOAMCH SMM30AbI MPOAOA-
XKUTEABHOCTBIO BoAee 20 cekyHa AMBO Boaee 10 CekyHA B COYETAHMM C Bpaankapanen (meHee 100
YA/ MUWH) MAM AECATYPALMEN KUCAOPOAQ.

MeTtoa AeveHusa. Bce HADAKAOEMBIE AETU MOAYYOAM CTAHAQPTHYIO MHTEHCMBHYIO TEPAMUIO U
YXOA: MOAAEPXKAHME CTABUABHOM TEMMNEPRATYPLI TEAQ, OOECNEYEHNE KUCAOPOAOM, MPU HEOBXOAU-
MOCTU — PECIIMPATOPHYIO NoaAepPXKy CPAP, a TakKe KOPPEKLMIO SAEKTPOAUTHOTO U TAKOKO3HOTO 6O-
AQHCA. ECAM Yy peBEHKA OTMEYAAM TPU 1 BOAEE IMM30AA AMHOD 30 KOPOTKMIA MPOOMEXKYTOK BPEMEHM
AMBO ECAM AMHOS MOBTOPAAOCH, HECMOTPS HA TAKTUABHYIO CTUMYAIUMIO M CPAP, K KOMMAEKCHOM Te-
panum AOBABAIAM LMTPAT KOPEMHA. AE€YEHUE HAYMHAAM C HATPY3OHHOM AO3bl 20 MI/KI BHYTPUBEHHO
MHAOY3MOHHO B TedeHne 30 MUHYT. Hepes 24 4aCa HA3HAYOAM MOAAEPXMBAIOLLLYIO AO3Y 5 MI/KF Mepo-
POABHO OAMH PA3 B CYTKM. B XOAE A€YEHUI AO3Y EXXEAHEBHO MEPECHMUTBIBAAM C YHETOM U3MEHEHUI
MACChI TEAA. KpuTepmem OTMEHBI MPENAPATA CYUTAAM OTCYTCTBME DMM30AOB AMHOD B TEYEHME MATU
CYTOK MOCAE ycrneLuHom otmeHbl CPAP.

Kputepum oueHkn. NoCcAe HOYOAQ AEYEHMS LUTPATOM KODEUMHA AMHAMMYECKM KOHTPOAMPOBAAM
KAMHWYECKOE COCTOSHME M AQDOPATOPHbIE MOKA3ATEAU. EXXEAHEBHO PETUCTPUPOBAAM KOAMHECTBO U
AAUTEABHOCTb MPUCTYMNOB AMHO23, HAOAMYME BpaAmKapann. OTMEYAAM BPEMS BOCCTOHOBAEHMSA CAMO-
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CTOATEABHOTO AbIXOHMS (AEHb, KOTAQ BEHTUAILLMOHHAS MOAAEPXKKA MEPECTABAAQ TPEDBOBATLCA), CPOKM
npekpatLeHms CPAP 1 MHBA3MBHOM MBA. AO A€4YEHUS 1 K KOHLLY MATbIX CYTOK OLLEHMBAAM FO30BbIM CO-
CTAOB APTEPUAABHOM KPOBM M MOKA3ATEAM meTaboAmama (pH, pO., pCO., AakTaT, Na*, K*). Onpeae-
AIAM COAEPXKAHUE MAPKEPOB BOCMOAEHUS — LIUTOKMHOB (MHTEPAEMKMHA-1 [IL-1] M doaKTOpa HEKPO3a
onyxoan aabdpa [PHO-a]), a Takke C-peaktmsHoro 6eaka (CPB), cConocTaBAss 3HA4YEHUS AO U MOCAE
AEYEHUA. MHCTPYMEHTAABHOE OBCAEAOBAHME BKAIOYAAO YABTO3BYKOBOE MCCAEAOBAHME AETKMX AASR
OLLEHKM M3MEHEHMMN AETOYHOM TKAHU M HEMPOCOHOTPAMOUIO AAS BBISBAEHMS BHYTPMIKEAYAOYKOBBIX KPO-
BOM3AMAHMIM. DT MCCAEAOBAHMS BBIMOAHIAM B HOYAAE TEPAMMM U MOBTOPSAM B KOHLLE MATBIX CYTOK C
MOCAEAYIOLLMM CPABHEHMEM PE3YABTATOB.

Cratmctmyeckmii aHAAm3. NOAYYEHHbIE AQHHbIE OBPABATLIBAAM C MPUMEHEHUEM MPOTPAMMBI
Statistica 12.0. Pa3AmM4mMs mokasateAer A0 M MOCAE TePAMNMMM OLLEHMBAAM C MOMOLLBIO T-KpUTEpUS
CrbtoaeHTa. CTATUCTUYECKM 3HAYMMbBIMM CHUTAAM PA3AMYMS Mpm P<0,05. PE3yAbTATb MPEACTABAEHSI B
BUMAE CPEAHETO 3HOYEHMS T CTAHACQPTHOM OLLUMOKKM (MEm).

Pe3yAbTATbI. ICXOAHOE COCTOSHME MAUMEHTOB. B HOYOAE MCCAEAOBOHMA OTAEABHbBIE XAPAKTEPU-
CTUKM MPU POXKAEHUM U B PAHHEM HEOHATOABHOM MEPUOAE Y HEAOHOLLIEHHBIX C CUHAPOMOM QMHO3
COMOCTABAIAM C AQHHBIMM KOHTPOABHOM rpymmbl. CpEeAHME MACCA M AAMHA TEAQ MPU POXKAEHMM B
OCHOBHOWM rpynne OblAM AOCTOBEPHO HMXE, YEM B KOHTPOAbHOM (p<0,01). MPM3HAKM HEOHATAABHOM
aHeMMU (remMorAoBumH meHee 140 r/A) BbisBAEHbI Y 45% aeTen. CpeaHee COAEPXKAHME reMOrAOBMHA
MEM NEPBUYHOM MCCAEAOBAHMM KPOBM B OCHOBHOM rpynne COCTABMAO 134,6%15,8 /A, 4TO BbIAO 3HO-
YUTEABHO HUXKE, YEM B KOHTPOABHOM (P<0,001). Kpome Toro, npu poOXXAEHUM HOBAIOAOAM AEMKOLLMTO3
(B cpeaHem okoao 1814 x10°/A) v noBbiLLeHWMEe CPB BbiLLIE HOPMAAbHbIX 3HAYEHUI, YTO YKA3bIBAAO HA
OKTMBHOCTb BPOXAEHHOTO MHADEKLLMOHHO-BOCTIAAUTEABHOTO NPOLLECCA.

[CQ30BbIM AHOAM3 APTEPUAABHOM KPOBM AO AEYEHMUS BbISBMA MPU3IHAKM METADOAMYECKOTO U pe-
CMUPATOPHOrO AUMA03a. CpeaHUM APTEPUAAbHBIM PH B OCHOBHOM rpynne cocTaBAdA 7,10£0,05 m
OblA CYLLLECTBEHHO CMELLLEH B KMCAYIO CTOPOHY OTHOCUTEABHO KOHTPOABHOM rpynnbl (p<0,001). Ypo-
BeHb PCO2 NpU POXAEHMM COCTABAAA 43,1£1,8 MM PT. CT., MPEBLILLIARA 3HAYEHMI KOHTPOABHOM FPYMMbI
(0<0,01), 4TO CBMAETEABCTBOBAAO O MMMEPKAMHUM. AQKTAT KPOBU ObIA TAKXKE BbILLE, YEM B KOHTPOAE
(1,8+0,6 npotme 1,2+0,1 MMOAb/A; P<0,001), YKQ3bIBAS HO YCUAEHME AHAIPOOHOIO TAMKOAM3A BCAEA-
CTBME TKAHEBOM MMMOKCUU. Y AETEM C AMHO3 OTMEYAAU U HAPYLLEHMS DAEKTPOAMUTHOTO OAAQHCA: HO-
TPWM CbIBOPOTKM B OCHOBHOM rpynne COCTABAAA 135,6+1,7 MMOAB/A, O KGAMK — 3,4710,18 MMOAB/A,
4TO ObIAO HMXKE KOHTPOABHBIX 3HOYEHMM (B 0BOMX CAyHaax p<0,001). ¥ 4OCTM NAUMEHTOB BbISBAIAM OT-
HOCUTEABHYIO TMMOTAMKEMMIO BCAEACTBME YCUMAEHHOIO PACXOAOBAHMUS TAKOKO3bl MPWM TMMOKCUK. TO-
KM OBPA30M, B MEPBbLIE AHM XKM3HM Y HEAOHOLLIEHHbBIX OCHOBHOM FPYMMbl MMEAMCH OHEMMS, ALMAOS,
OAEKTPOAUTHBIE HAPYLLEHMS M OKTUBALLMSA BPOXKAEHHOTO BOCMAAEHUS. DTH M3MEHEHMS MOATBEPXKACQIOT
CBS3b CUHAPOMA AMHO3 C BbIPAXKEHHbBIM HEOHATAABHBIM M MEPUHATAABHBIM CTPECCOM.

KamHunyeckme HabaoaeHUs. TTOCAE BBEAEHUI LMTPATA KODEMHO OTMEYEHA 3HAYMTEABHAS MOAO-
>KUTEABHAS AMHOMMKA HACTOTbI U MPOAOAXKUTEABHOCTM 3MU30A0B AMHO3. Ha 3-5-e cyTkm Tepanum y
70% (56 aeTen) NpUCTynbl MOAHOCTBIO MPEKPATUAMCH, TO ECTb HOBbBIE 3MM30AbI HE PEMMCTPUPOBAAMUCS.
Y ocTtanbHbix 30% (24 peBGEHKA) YUCAO IMU30OAO0B YMEHBLLMAOCH B CPEAHEM AO 1-2 B CYTKM (AO Ae-
YEHMS OHM BO3HMKOAM AO 5—6 pPA3 B CYTKM). [TOCKOABKY K KOHLLY 5-X CYTOK Yy 3TWX 24 MALMEHTOB eLLE
COXPOHAAUCH EAMHMYHBIE DMM30AbI (1-2 B CYTKM), MX HE OTHOCKMAM K KOTETOPUM KMOAHOE BbI3AOPOBAE-
Humey. TakKe COKPATUACCH YHOCTOTA OPAAMAMNHOS (ANMHOS C Bpaakkapamen): y 45 13 80 aeten (56,3%)
4ACTOTA CEPAEYHbBIX COKPALLEHMM BO BPEMS IMM3OAOB AMHOS MOBLICMAACH AO 3HAYEHMM Boaee 100
YA/MMH, 4TO O3HAYAAO MCHE3HOBEHME COMPOBOXACGBLLEM MPUCTYMbl OPAAMKAPAMUK. B pesyabTaTe 00-
LLLe€e COCTOSIHME HEAOHOLLIEHHbIX, MOAYHOBLUMX LIMTPAT KOJDEMHA, CTAAO 3HAYUTEABHO CTABMABHEE.

BAQroaaps KAMHUMYECKOMY YAYHLLEHMIO AbIXOTEABHAS COYHKUMS A€TEM ObICTPO BOCCTOHOBAMBA-
AQCb. Y 68 13 80 HOBOPOXAEHHBIX (85%) CAMOCTOATEABHOE AbIXOHWME BOCCTAHOBMAOCH B Te4eHMe 5-8
CYTOK OT HQYOAQ AEYEHUS, 1 OHUM DOAbLLIE HE HY>KAQAMCH B AOMOAHUTEABHOM PECMMPATOPHOM MOA-
Aepxke. Y 50 aetent (62,5%) notpebHoCTs B CPAP MOAHOCTBIO MCYE3AQ B TEYEHME 3-5 CYTOK OT HOYAAC
TEPANMU KOPEMHOM, U ACHHYIO MOAAEPXKKY OTMEHUAM. Y HYOCTM OCTAAbHbIX AeTer CPAP mpoAOA-
>KAAM, XOTS MPUCTYMbl AMHOS CTaAM pexe. Kpome Toro, cpean 30 HOBOPOXAEHHBIX (37,5%), paHee
HY>KAQBLLIMXCS B MHBA3MBHOM UBA, yepes 2-3 CyTOK OT HOYAAQ TEPAMMM 3HOYUTEABHO YMEHBLLIMAOCH
NOTPEDBHOCTb B BEHTUAILLMOHHOM MOAAEPXKKE; B HEKOTOPbLIX CAYHASIX CTOAO BO3MOXHbBIM CHU3WTbL MO-
PAMETPbI BEHTUAILMM MAM KPATKOBPEMEHHO MPUOCTAHOBUTL MBA. DTM PE3YALTATHI CBUMAETEABCTBYIOT
O MOAOXMUTEABHOM BAMAHUM LUTPATA KOGOEMHA HO PAHHEE OTAYYEHME HEAOHOLLEHHBIX OT PECIMPA-
TOPHOM ANMNAPATYPbl M SKCTYOAUMIO.

AabopaTopHbie Pe3yAbTAThl. [TOCAE NFTU CYTOK TEPAMUM LIMTPATOM KOJDEMHA Y HEAOHOLLIEHHbIX
3HOYUTEABHO YAYYLLIMAMCb FA30BbIM COCTCAB KPOBM M METABOAMYECKME MOKA3ATEAM (TABA. 1). 3a n4gTb
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Tabamua 1. [1OKA3aTEAM TA30BOrO COCTABA KPOBM M METABOAM3IMA AO AEYEHMSA M HO 5-€ CYTKM Tepanum y
HEAOHOLLIEHHBIX HOBOPOXAEHHBIX C AnHO3 (M+m, n=80)

MNokasaTeAs Ao AeveHus NocAe AeyeHus o]
APTEPUAAbHBIM PH 7,10£0,05 7,32 +£0,04 <0,001
POz, MM PT. CT. 34,85+0,62 36,15+0,48 0,002
PCO2, MM PT. CT. 43,12+ 1,84 40,21 £ 1,35 <0,001
AQKTAT, MMOAB/A 1,45+0,59 0,98 +0,34 <0,001
Na*, MMOAB/A 135,65+ 1,66 138,42 £ 1,51 <0,001
K*, MMOAB/A 3,47 10,18 4,02+0,21 <0,001

MpumeyaHue: p — CTATUCTUYECKAS 3HAYMAMOCTb PAAMYMIA MEXKAY MOKA3ATEAIMM AO M MOCAE ASHEHMA.

CYTOK CPEAHUIM apTepUaAbHbik pH nosbicuacd ¢ 7,10 Ao 7,32 (<0,001), 41O yKQa3bIBAET HO YACTMY-
HYlO Koppekumio aumaosd. OaHoBpemeHHO PCO. cHM3MAOCH C 43,1 A0 40,2 mm pT. CT. (p<0,001),
4TO CBMAETEALCTBYET OO YCTPOHEHUM M3OBITOYHOTO HOKOMAEHMS YTAEKMCAOTO rasd. pO: HECKOABKO
YBEAMYMAOCH — C 34,9£0,6 A0 36,2+0,5 mm pT. CT. (p=0,002), OTPaKAS YMEHbLLEHUE ABIXATEABHOM HE-
AOCTATOYHOCTU. COAEPXKAHME AQKTATA CHU3MAOCH C 1,45%0,59 A0 0,9810,34 mmoAb/A (p<0,001), 41O
CBUAETEABCTBYET O 3HAYUTEABHOM YAYYLLIEHMM MOKA3ATEAR TKOHEBOM MMMOKCHMKM M AHASPOBHOrO 06-
MeHA. KOHLLEHTPALMM HATPMS U KOAMS MOBLICUAMCE AO HOPMAABHOTO AMANA3oHa: Na* — ¢ 135,7 A0
138,4 mmoAb/A (p<0,001), K = c 3,47 A0 4,02 MMOABL/A (<0,001). Taknm 0BPA30OM, MOCAE TEPAMUM
LLUTPATOM KOOEMHA FTA3000MEH M KUCAOTHO-OCHOBHOE COCTOSHUE KPOBM AOCTOBEPHO HOPMOAM3O-
BAAMCb, YTO YKA3bIBAET HAO YCTPAHEHME ABIXATEABHOM HEAOCTATOYHOCTU M METABOAMYECKOTO ALMAO-
30, PO3BMBLLIMXCH HO JOOHE AMHO3. CTUMYAALLMA LLEHTPAABHOM PETYAILLMM ABIXAHWA B COYETAHMM C Ne-
PEBOAOM AETEN HA MOAHOLLEHHOE 3HTEPAUABHOE MUTAHME CMOCODOCTBOBAAO YAYHLLUEHMIO OOMEHHBIX
NPOLECCOB. AOMOAHUTEABHO MPOBOAMAU MOAAEPXKAHME CTADUMABHOM TEMOAMHAMMKM, KOPPEKLLMIO
AEOULMTA DAEKTPOAMTOB M FTAOKO3bI, A MPU HEOBXOAMMOCTM BBOAMAM PACTBOP MMAPOKAPOOHATA HA-
TPUS, YTO TAKXKE YAYHLLIOAO PE3YALTATHI ACYEHMS.

Kpome toro, rTepanms LUTPATOM KOGOENHA BAMSAQ HA OKTMBHOCTb BOCMOAUTEABHbBIX NPOLLECCOB.
AHOAM3 KPOBU AO U MOCAE AEHYEHMUS BbISBUA BbIDOXKEHHOE CHMXKEHME KOHLLEHTPALMM MOPKEPOB BOC-
NOAEHUS (LLUTOKMHOB; TABA. 2). CPEAHIS KOHLLEHTPALMSA MPOBOCTOANUTEABHOTO MHTEPAEMKMHA-T (IL-1)
yMeHbLLUMAACH C 3,82+0,53 Ao 2,91£0,41 nr/mr (p<0,001). AHOAOTMYHO YPOBEHb CDAKTOPA HEKPO3A
ONyXoAM aAbdpa (PHO-a) cHM3MACA C 14,51+£2,42 A0 9,67%1,89 nr/mr (p<0,001). C-peaKkTmBHbIM BEAOK
yMEHbLLUMACS C 3,68+1,59 A0 2,43+1,32 mr/A (p=0,003). CTATUCTUYECKM 3HAYMMbIE MIMEHEHMS CBUAE-
TEABCTBYIOT 06 OCAQBAEHMM BOCMAAMTEABHBIX MPOLLECCOB B TEYEHME NIATM CYTOK TEPAnMM.

Ymenbluerue IL-1 m PHO-a — KAIOHYEBLIX MOKA3ATEAEM BOCMAAEHM — MO3BOAIET MPEANOAOXKMTL
OCAODBAEHME BOCMAAUTEABHOM PEAKLMM. M3BECTHO, YTO MPEXAEBPEMEHHbBIE POAbBI U MOCAEAYIOLLLOS
MHTEHCMBHAS TEPAMUSA MOTYT COMPOBOXAOTLCS MOBbILLEHUEM COAEPKAHUI MEAMATOPOB BOCMAAEHMS
M YBEAMHEHMEM PUCKA CEMNCUCA, PECTMPATOPRHBIX MHAOEKLLUM U APRYTMX OCAOXHEHMM. [TOAYYEHHbIE
PE3YAbTATbI YKA3BIBAIOT HA TO, 4TO MPUMEHEHUE LUTPATA KOGDEMHA MOXKET CMOCOBCTBOBATL CHUXKE-
HUIO 3TOTO PUCKA. B MeproA A€YEHUI KAMHMYECKMX MPU3HOKOB MHADEKLLMKM Y A€TEN HE HABAIOAOAM, O
CHxeHne CPBb MO3BOASET MPEAMOAOXKUTb MPEAYNPEXAEHME MOTEHLMAABHBIX MHAOEKLLMOHHBIX MPO-
LLeccoB. TOKMM OBPA3OM, LUTPAT KOGOENHA, MO-BUAMMOMY, MOAOXKMUTEABHO BAMAET HE TOABKO HA Abl-
XATEAbHbIM LLEHTP, HO M KOCBEHHO HO MMMYHHYIO CUCTEMY, MOMOTAS MPEAYMPEXAATh MHADEKLLMOHHO-
BOCMOAUTEAbHbIE MPOLLECChI Y HEAOHOLLEHHbIX.

MHCTPYMEHTAABHbIE PE3YALTATHI. MHCTPYMEHTAABHBIE MCCAEAOBAHUS AO U MOCAE A€YEHMS TAKXE
NPOAEMOHCTPUPOBAAM MOAOXKMUTEABHBIE DADADEKTBI TEPAMMM KOGPEMHOM. O AQHHBIM Y 3N AErKMX
Y HEAOHOLLEHHbIX OTMEYOAM YAYYLLIEHWE YABTPO3BYKOBBIX MPM3HOKOB MOBPEXAEHMA AETOYHOM TKA-

Tabanua 2. COAEPXAHNE LLUTOKMHOB KPOBU AO M MOCAE AEYEHUS Y HEAOHOLLIEHHBIX HOBOPOXXAEHHbBIX C
anHo3 (Mxm, n=80)

MokasaTeAb AO AeYeHus MocAe AeyeHus ]
MHTepaenkmH-1 (IL-1), nr/mr 3,82+0,53 2,91+£0,41 <0,001
PHO-a, nr/mr 14,51 £2,42 9,67 +1,89 <0,001
C-peaKTMBHbIN BEAOK, MI/A 3,68 +1,59 2,43 +1,32 0,003
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HW. B HOYOAE AedeHMs Y DOABLLIMHCTBA AETEM HOBAKAOAM MPUIHAKM MHTEPCTULMAABHOTO CUHAPOMA
(CKOMAEHUS XXMAKOCTU B MHTEPCTULLMM AETKMX) M AETOYHOM KOHCOAMAQLMM. K KOHLLY 5-X CYTOK BbIPO-
>)KEHHOCTb 3TUX MPMU3HAKOB CHMU3MAACH NPUOAMIMTEABHO BABOE, YTO YKA3bIBAAO HA YAYHLLEHWE COCTO-
AHUA AETOYHOM TKAHM M MOBLILLIEHME €€ AdPALLMU. DTO CBUAETEABCTBYET OO YAYHLLEHUM ABIXOTEABHOM
AOYHKLMM MU CHMKEHUM PUCKA XPOHUMYECKMX 3AOOAEBAHUIM AETKMX HO GOOHE TEPAMMU KOJDEMHOM.
MOAOXKMTEABHAS AMHAMMKQ BbISBAEHA M MPU HEMPOCOHOIPAMKMU: MOCAE AEYEHMI YACTOTA M BbIPO-
>)KEHHOCTb BHYTPMXKEAYAOHYKOBBIX KPOBOM3AMAHMI (BXKK) ymeHbLUMAMCE mpumepHO Ha 60%. ECAam A0
AEYEHMA Y PAAC AETEMN BbISBAIAMCH BXK [l cTenern, TO K KOHLLY NaTbIX CYTOK B OOAbLLMHCTBE CAYHOEB
HOBBIX KDOBOM3AMAHUI HE OTMEYAAM, A PAHEE BO3HMKLLIME HOXOAMAMCH B CTAAMM pe3opbummn. CAeao-
BATEABHO, LMTPAT KOGOEMHA MOT CMOCOBCTBOBATL CTABUAM3ALMM LEPEDBPAABHOM FEMOAMHAMMKM Y
3TUX MALMEHTOB.

B COBOKYMHOCTM PE3YABTATHI YKA3BIBAKT HA 3HAYUTEABHYIO MOAb3Y TEPAMUKM LIUTPATOM KODEMHA
AAF HEAOHOLLIEHHBIX C CUHAPOMOM AMHO3. B KOPOTKME CPOKM YAOAOCH MPEKPATUTL MPUCTYMbI AMNHO3
M BOCCTOHOBMUTb ABIXATEABHYIO GKTMBHOCTb, YAYHLLMTE METABOAMYECKMIM BAAAHC M APYTME BAXKHBIE MO-
KA3ATEAM TOMEOCTA3A. B pe3yAbTaTe YMEHBLUMAACH 30BUCUMOCTb HEAOHOLLIEHHbBIX OT MHTEHCUBHOM
TEPAnMU U MOBBICMAACH CMOCOBOHOCTb CAMOCTOITEABHO MOAAEPXXMBATL XXMIHEHHO BOXKHbIE OYHKLLMM.

O6cyxaeHue. PP EKTMBHOE ACHEHME CUHAPOMA AMHO3 HEAOHOLLIEHHBIX — YPE3BLIYAMHO BOXK-
HOS 30AQ4Q HEOHATOAOTMKM. PE3yAbTATbI HALLETO MCCAEAOBAHMS MOKA3bIBAKOT, YTO AODGBAEHME LM-
TPATA KOPEMHA K KOMMAAEKCHOM TEPAMUKM CMOCOBCTBYET ObICTPOMY M YCMELUHOMY NPEKPALLEHMIO
MPUCTYMOB. B T€4EHME NATM CYTOK AMHO3 MOAHOCTBIO MCHE3AO Y 70% MALMEHTOB, O Y OCTAAbHbIX €O
4OCTOTA PE3KO YMEHBLLUMAACH. TAKAS KAMHUYECKAN SADIPEKTMBHOCTb COOTBETCTBYET AQHHBIM APYTMX
QBTOPOB: HaNpumep, Moschino 1 coasTt. (2020) COOBLLMAM, HTO KOGOEUH CYLLLECTBEHHO YMEHbLLIAET
KOAMHYECTBO 3MM30A0B OCTAHOBKM AbIXAHMA Y HEAOHOLLEHHbIX M MPEAYMNPEXAAET CBAZAHHbIE C AMHO3
BOPAAMKAPAMIO 1 TUMOKCEMMIO. CTUMYAMPYST AbIXOTEABHbIM LLEHTP, KOJDEWMH YCUAMBAET AbIXOTEABHbIM
APOMB PEOBEHKA U YAYHLLAET PUTMUYHOCTb AbIXOTEABHBIX ABVMIXKEHMUI, BCAEACTBME YETO PEIKO YMEHD-
LLIQKOTC YUCAO U MPOAOAKUTEABHOCTb MOBTOPHbLIX 3MM30AO0B AMHOD. [0 HAWMM HABAIOAEHUIM, Y
OOAbLLIMHCTBA AETEM, MOAYYABLUMX KOJDEMH, AbIXOHME B TEYEHME 3—4 CYTOK CTABMAMIUPOBAAOCH HO-
CTOAbBKO, 4TO MOCTOSIHHAS NOAAEPXKKA CPAP MAM MHTYOALMA BOAbLLE HE TPEDBOBAAUCH. B AMTEPATYPE
TAKXKE OTMEYEHO, YTO PAHHEE HA3HAYEHME LMTPATA KOJDEMHA YCKOPIET SKCTYOALMIO M COKPALLLAET
MPOAOAXKMTEABHOCTb MHBA3MBHOM BEHTUAALLMU. COOBLLLAETCH TAKXKE, YTO PAHHEE HAOYOAO AEYEHMA MO-
>KET CHU3UTb PUCK TIKEAOTO XPOHMYECKOTO OCAOXKHEHMA — BPOHXOAETOYHOM AMCiAa3mm (BAA). Pe-
3yAbTAThI Y 3U AETKMX B HOLLEW PABOTE COrAACYIOTCH C 3TUM MPEANOAOXKEHMEM: YMEHBLLIEHME MPU-
3HOKOB MHTEPCTULLMAABHOTO MOBPEXKAEHUSA MPU TEPAMMM KOCDEMHOM MOXKET OblTb MOAOXKMTEABHBIM
OAKTOPOM MPOPUACKTMKM BAA B ByAyLLLIEM.

Ocoboro BHMMAHMA 3ACAYXKMBAET BAUAHUE LIMTPATA KOJDEMHA HA METADOAMYECKME MOKA3ATE-
AM. TTIOAOXKUTEABHbBIE M3MEHEHMS TA30BOTO COCTABA APTEPUAABHOM KPOBU (PH, pCO2, pO2) 1 KOHLLEH-
TPALMM AOKTATA MOKA3bIBAIOT, YTO B XOAE MCCAEAOBAHUSI YAOAOCH CKOPPEKTUPOBATH PECTMPATOPHbIN
AUMAO3 Y HEAOHOLLIEHHBIX C MOMOLLLBIO KOpEMHA. CTUMYAILMA AbIXOTEABHOTO LLEHTPA YMEHbLLIAET
OABBEOAAPHYIO TMMOBEHTUAILMIO U YAYYLLAET BEHTUAILMOHHO-NEPAYIMOHHOE COOTHOLLEHME B AET-
KMX, CMOCOBCTBYS YAQAEHUIO M30bITKA CO2 M3 KPOBU U YCUAEHUIO OKCUTEHAUMU. B pe3yAbTATE CHMK-
XaeTca 0OpAa30BAHME ACKTATA, CMOCOOCTBYIOLLEIO METABOAMYECKOMY ALIMAO3Y, YTO OTHETAMBO HA-
OAIAOAOCH Y HOLLUMX MAUMEHTOB. CAEAYET OTMETUTD, HYTO KOCDEMH OKA3bIBAET M HEMOCPEACTBEHHOE
METABOAMYECKOE AEMUCTBME: OH MOXKET MOBBILLATH BHYTPUKAETOYHOE COAEPXKAHME LAMP 1 OKTUBM-
POBATb oEePMEHTbI MEYEHN. OAHAKO Y HEAOHOLLIEHHBIX METADOAMHECKOE COCTOIHME HOPMAAMIYETCH
MPEXAE BCETO ONOCPEAOBAHHO — BCAEACTBME YAYHLLEHMI AbIXOHMA. HALLIM AQHHBIE B COYETAHUM C
PE3YABTATAMM APYIUX MCCAEAOBATEAEM MOATBEPXKACQIOT LLEHHOCTb LIMTPATA KOGOEMHA KAK CPEACTBA
CTABUAM3ALLMM OBLLLETO TOMEOCTA3A Y HEAOHOLLIEHHDIX.

ELLLE OAHMM BODKHBIM ACMEKTOM TEPAMMM KODEMHOM MOXKET ObITb €0 MPOTUBOBOCTAAUTEABHOE
AEWNCTBME. B HOLLEM MCCAEAOBAHUM Y AETEM, MOAYHABLLMX KOGOEUH, HOBAKAOAM 3HOYUTEABHOE CHM-
xeHue IL-1, PHO-a n C-peakTMBHOIO BEAKQA, YTO YKA3bIBAAO HO OCAQADAEHME BOCMAAMTEABHOTO MPO-
Lecca. PaHee yCTOHOBAEHO, YTO 3MM30AbI AMHO3 M TMIOKCUMYECKME COCTOAHMI CMOCODHbI YCUAMBATH
MHODEKLLMOHHO-BOCTIAAMUTEABHBIE PEAKLMM Y HEAOHOLLEHHbIX. [TOBTOPHAA TMMOKCEMMS, CBA3ZAHHAOS
C AMHO3, CTUMYAMPYET BbICBODOXAEHME LIMTOKMHOB M BbI3bIBAET TKAHEBOE MOBPEXAEHME. 3A CHET
CTABUAM3ALMU ABIXAHUS M YCTPAHEHMUS TMMOKCHMU KOJDEMH MOT NPEAOTBPALLLATE MOAOOHBIE MATOAO-
rmyeckme npoueccol. Kpome Toro, aKCNEPUMEHTOAbHBIE AQHHBIE CBMAETEABCTBYIOT O HOAMYMM Y KO-
dOEMHA MPAMbIX HEMPOMPOTEKTUBHBIX M MPOTMBOBOCMAAUTEABHBIX CBOMCTB. TaK, YaNg 1 coasT. (2021)
COOBLLMAM, HTO B MOAEAM ULLIEMMYECKOTO MOBPEXAEHMA TOAOBHOTO MO3rA Y HEAOHOLLIEHHbIX KOdbe-
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MH NMPOSBASET HEMPOMPOTEKTMBHOE AEMCTBME U MOCPEACTBOM AAEHO3MHOBLIX PELLENTOPOB HEPBHOM
CUCTEMbI CHMXXAET BbICBODOXAEHME BOCMAAMTEAbHBIX MEAMATOPOB. HOBAIOAQBLLEECS HOMM YMEHD-
LweHue BXK ot4acTi MOXKET ObiTb CBI3AHO C BAArONPUSITHbIM BAUSHUEM KOGOEWMHA HO MO3rTOBOE KPO-
BOOOPALLEHME U IO HEMPOMPOTEKTUBHBIMM CBOMCTBAMM. B S3TOM KOHTEKCTE 3ACAY>KMBAET BHUMAHMS
BEPOSTHOCTb AOATOCPOYHbIX MOEUMMYLLIECTB LIMTRATA KOCOEMHA, BbIXOAALLMX 30 PAMKM HEMOCPEA-
CTBEHHOTO AEYEHMS AMHO3.

MW HA3HAYEHUM LMTPATA KODEMHA HEAOHOLLIEHHBIM BAXHbI AO3A M CPOKKM HOYOAQ TepAnuu. B
MCCAEAOBOHMM MPUMEHIAM CTAHAQPRTHYIO CXEMY — HArPY304HAR A03A 20 MI/KT 1M MOAAEPKMBAIOLLLOS
5 MI/Kr exxeAHEBHO. Takas AO3MPOBKA OblAQ BbIOPAHA HO OCHOBOHMM PAHEE MOAYYEHHbIX ACHHbIX O
©e30MacHOCTM M 2APAEKTUBHOCTM MPENAPATA. HEKOTOPbIE ABTORbLI OBCYXXAQKOT BO3MOXHOCTb MPU-
MEHEHMS BOAEE BbICOKMX CYTOYHbIX AO3 Y TAYOOKO HEAOHOLLIEHHbBIX MAM KOPPEKLLMM AO3bl C YHETOM re-
CTAUMOHHOIO BO3PACTA. B yacTtHOCTH, Saroha m Patel (2020) oTmedaam, 4TO MOBbILLEHWE AO3bl MOXKET
YAYHLUMTb KOHTPOAb GMHO3, OAHAOKO HEODXOAMMO YYUTBIBATb BO3MOXXHbBIE MOBOYHbIE 3G0dpeKTbI. o
HOLLMAM AQHHBIM, CTOHAQPTHOM AO3bl ObIAO AOCTOTOYHO B OOABLLUMHCTBE CAYYOEB; MPWM3HOKOB MHTOK-
CUKALMM KOCDEMHOM (HAMPUMEP, YHOCTOTbl CEPAEYHBIX COKPALLLEHMM Boaee 180 yA/MUMH, HEKOHTPO-
AMPYEMOTO TREMOPA, PEIKOTO YBEAMYEHUT AMYPE3A U T. M.) HE HOBAKOAOAM HM Y OAHOTO peBEéHka. Ta-
KMM OBPA30M, OBLLLEMPUHATAS CXEMA MOXKET CHUTATLCH BE30MACHOM. TEM HE MEHEE B AOABHEMLLIEM
MOTYT NMOTPEBOBATLCH MCCAEAOBAHUS MHAMBUAYOABHOM KOPPEKLIMU AO3MPOBKM B OTAEAbHbIX TKEABIX
CAYHOSIX MAU NPU M3MEHEHHbBIX DAPMOKOKMHETUYECKMX XARAKTEPUCTUKAX, HANPUMEP Y NALMEHTOB
C CEMCUCOM.

B LLEAOM MOAYHEHHBIE PE3YABTATbI MOATBEPXKAQIOT LUMPOKMIM CMEKTP MOAOXKMTEABbHbIX 2CDADEKTOB LIy~
TPATA KOPEMHA Y HEAOHOLLIEHHBIX C CMHAPOMOM AMHOS. Hawa paboTa MOKA3AAQ, YTO HA3HAYEHME
KOJDEMHA HE TOABKO MPEKPALLLAET 3MM30AbI AMHOS, HO M BAArOMPUITHO CKA3bIBAETCA HA OOLLLEM CO-
CTOSIHUM AETEM U WX ACAbHEMLLIEM PA3BUTUM. PE3YALTATbI COTAQCYIOTCS C ACHHBIMM MEXKAYHAPOAHbIX
KAMHUYECKMX MICCAEAOBAHMM M MOATBEPXKAQIKOT MX B MECTHBIX YCAOBUAX. CNELMAAMCTbI TAKXKE MPU3HALOT,
4TO ACPKE B CTPAHAX C ONPAHUYEHHBIMM PECYPCAMM (CTPAHAX C HU3KMM M CPEAHMM YPOBHEM AOXOAQ)
KODENMH CAEAYET LLUMPOKO MOUMEHATb KOK HEAOPOTOE 1 DADAPEKTMBHOE CPEACTBO. B NpakTike oTteve-
CTBEHHOM HEOHATOAOIMU PEKOMEHAYETCS BKAIOYATL LIMTPAT KOJOEMHA B CTAHACQPRTHOE BEAEHME HEAO-
HOLUEHHbIX B OTAEAEHMIX MHTEHCUMBHOM TEPAMMM HOBOPOXAEHHbBIX. POHHEE MPUMEHEHME MPENAPATA
MOMOXKET MHOTMM HEAOHOLLIEHHBIM AETAM BOCCTAHOBUTLCS M MPEAOTBRATUT OCAOXKHEHMS.

3akAtoHeHne. KAMHMYeCckas 3gpgpeKTMBHOCTb. [TPUMEHEHME LMTPATA KOGOEMHA Y HEAOHOLLIEHHBIX
C CMHAPOMOM QMHO3 MPUBOAMAO K CTABUMAM3IALMM AbIXOHMS B KOPOTKME CPOKM. Hepes niaTb CyTOK Ae-
yeHmsa y 70% NAUMEHTOB 3MM30AbI AMHOS MOAHOCTbLIO MPEKPATUAMCH, A Y OCTAAbHbIX 30%, HECMOTPS HA
COXPAHEHWE OTAEAbBHBIX MOUCTYMOB, MX YOCTOTA U AAUTEABHOCTb PE3KO YMEHBLLMAMCH. B xoA€e TEPO-
MUK Yy BOABLLUMHCTBA HOBOPOXKAEHHbBIX BOCCTAHOBUMAOCH COMOCTOITEABHOE AbIXOHME, O 3ABUCHMMOCTb
OT MCKYCCTBEHHOM BEHTUAILMM CHU3MAQCH.

YMeHbLLUEHNE ABIXATEABHOM HEAOCTATOYHOCTH. CTUMYAMPYS AbIXOTEAbHbIM LLEHTP, LMTPAT KOodoe-
MHA 3D EKTMBHO YMEHbLLIAA BbIDAXXEHHOCTb ABIXATEABHOM HEAOCTATOYHOCTU. [MoTpebHOoCTsL B CPAP
ObICTPO McYe3aaa (y 62,5% aeTer MOAAEPXKKY OTMEHIAM K 3—5-M CYTKOM), O HEOBXOAMMOCTb MHBA-
31BHOM MBA 3HOYMTEABHO CHMXKXAAQCH (B 37,5% CAyHOEB). DTO CBMAETEABCTBYET O BO3MOXKXHOCTM BoAee
POHHEro OTAYYEHMS HEAOHOLLIEHHbIX OT PECTMPATOPHOIO OOOPYAOBAHMS.

YaydeHne metaboAnM4ecKkoro cocrogHms. Tepanms KOPEMHOM CMOCOOCTBOBAAO HOPMAAM3AO-
LM TA30BOrO COCTABA KPOBM M METADOAMYECKMX MOKA3ATEAEN: APTEPMAAbHBIM PH NOBbLILLAACS, PCO:
CHMXKOAOCH, COAEPXKAHME AQKTATA YMEHbBLLAAOCH, SAEKTPOAMTHBIM OAAQHC BOCCTAOHABAMBAACS. DTO
MOATBEPXAQET 3 EKTMBHYIO KOPPEKLMIO METADOAMYECKOTO AUMAO3A U TMMNOKCUM, BO3HUKLLIMX
BCAEACTBME AMHOD.

CHUXEeHMEe BOCMAAUMTEABHOM QKTMBHOCTM. B TeyeHue Tepanum y HEAOHOLLEHHbIX 3HOYMTEABHO
YMEHBLLAAOCH coaepxaHue IL-1, PHO-a u C-peakTmMBHOro BEAKA. B pe3yAbTate CHMXAAQCH AKTMB-
HOCTb BOCMAAMTEAbHbIX MPOLLECCOB U PUCK BO3MOXKHbIX MHADEKLMOHHBIX OCAOXHEHMM. TAKOE KOCBEH-
HOE MPOTUBOBOCTAAUTEABHOE AEUCTBME LMTPATA KOGOEMHA MOAOXKMTEABHO BAMSET HO MAMAMYHOAOTU-
4YECKYI CTABUABHOCTb HEAOHOLLIEHHbIX.

Bo3moxxkHOe HeMponpoOTEKTMBHOE AencCTBmE . Ha doOoHE TEPAnmMM KOOEMHOM HOCTOTA M BbIPOXKEH-
HOCTb BHYTPMIKEAYAOHYKOBBIX KPOBOM3AMAHUM Y HEAOHOLLEHHbBIX YMEHBLLUMAMCE MPUOAMIUTEABHO HA
60%. 2TO NO3BOASET MPEAMOAOXMTb, YTO MPENAPAT CNOCOOCTBYET CTAOMAM3ALMM MO3TOBOTO KPOBOO-
OpPALLEHMS M 3ALUMTE TKAHM MO3TA OT TMMOKCUYECKMX U MEPADY3IMOHHBIX MOBPEXAEHMN. CAEAOBATEAb-
HO, MPUMEHEHME LMTPATA KOGPEUHA MOTEHLIMAABHO MOXET CHMXKATb PUCK OTAOAEHHBIX HEBPOAOTU-
4ECKMX OCAOXKHEHMM.

95



MpakTnyeckne pekomeHAALUU

LLinpokoe npumeHeHne. PEKOMEHAYETCS CKTMBHO BHEAPSTb LMTOAT KOGDEMHA B KAMHUYECKYIO
MPOKTUKY AEYEHUT HEAOHOLLIEHHBIX C 3MM30ACMM AMHOD, B TOM YUCAE B YCAOBMAX OFPAHMYEHHbBIX pE-
CYPCOB, KOK HEAOPOroe U 3PP EKTMBHOE CPEACTBO.

PaHHee Ha3HavYeHMe. AAS MPOCOUACKTUKM AMHOD PEKOMEHAYETCS HAYUMHATL TEPAMUIO LIUTPATOM
KOOEMHA KOK MOXHO PAHbLLE MOCAE POXAEHMS (B MEPBblE 1-2 CYTOK), MOCKOAbKY BoAee paHHee
NPUMEHEHME 0BECTIEYUBAET AYHLLIYIO CTAOUAMIALMIO ABIXOHUS M YMEHbLLEHUE OCAOXKHEHMI.

CraHaapTtHoe A03MpoBaHMe. COBAIOAEHME CTAHAOPTHOM CXEMBbI (HATPY304HAS A03a 20 Mr/KT, 30-
TEM 5 MI/KT B CYTKM) AOCTATOYHO M BE30MACHO AAS OOABLLUMHCTBA HEAOHOLLEHHbIX. [OBbILLEHWME AO-
3MPOBKM AOMYCTUMO PACCMATPUBATD AMLLIb B OTAEABHBIX TIKEABIX CUTYALLMAX MAM MPU HEAOCTATOYHOM
3P EKTUBHOCTM MOA KOHTPOAEM CMELIMAAMCTA.

MoHUTOPUHI Tepanuu. Bo Bpems AedeHUs KODEMHOM HEODXOAMMO KOHTPOAMPOBATH YACTOTY
CEePAEYHBIX COKPALLLEHMM, APTEPUAABHOE ACBAEHME K COYHKLMIO XKEAYAOHHO-KMLLIEYHOTO TPAKTA, NO-
CKOAbKY BO3MOXHbI peakme noboyHble 3d0dOEKTbI, HAMPUMER TAXMKAPAMS UAM CPbITMBAHMUS.

Tepanus NepPBOX AMHUM. B LEAOM LMTPAT KOCDEMHA IBAIETCH BE3OMACHBIM M BbICOKOIAD IO EKTMB-
HbIM NPENAPATOM NEPBOTO BbIOOPA NPU CUHAPOME AMHOS HEAOHOLLIEHHDIX.
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ODONTOGENIC PURULENT-INFLAMMATORY DISEASES OF THE MAXILLOFACIAL REGION IN
CHILDREN
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Abstract

Background. Odontogenic purulent-inflammatory diseases of the maxillofacial region in childhood represent
a significant problem in pediatrics and maxillofacial surgery. Despite the development of modern diagnostic and
freatment methods, the frequency of this pathology has no fendency to decrease, and the course of inflamma-
tory processes is offen characterized by aggressiveness, rapid spread of infection, development of complica-
tions, and the need for emergency surgical interventions. Features of the anatomical and physiological structure
of the maxillofacial region in children, specifics of immunological status, changes in the etiological structure of
pathogens, and increasing antibiofic resistance necessitate a differenfiated approach fo the diagnosis and
treatment of this pathology.

Objective. To develop and implement a differentiated approach to the diagnosis and comprehensive treat-
ment of odontogenic purulent-inflammatory diseases of the maxillofacial region in children, considering age-re-
lated features, etiological factors, and the nature of the inflammatory process to optimize treatment outcomes,
reduce hospitalization duration, and prevent complications.

Materials and Methods: Results of examination and treatment of 173 patients aged 1 to 17 years with odon-
togenic purulent-inflammatory diseases of the maxillofacial region who were hospitalized from 2017 to 2025 were
analyzed. The diagnostic algorithm included clinical examination, laboratory tests (complete blood count, bio-
chemical parameters, microbiological monitoring, immunological tests), ultrasound examination of soft tissues,
X-ray diagnostics, and computed tomography when indicated. By nosological forms, patients were distributed
as follows: periostitis of the jaw — 87 (50.3%) children, odontogenic abscess — 43 (24.9%), odontogenic phleg-
mon - 32 (18.5%), odontogenic osteomyelitis — 11 (6.3%).

Results. In the treatment of odontogenic purulent-inflammatory diseases of the maxillofacial region in chil-
dren, a comprehensive approach was applied, including surgical tfreatment, antibiotic therapy, immunocor-
rection, detoxification, physiotherapeutic methods, and oral cavity sanitation. Microbiological examination of
purulent foci contents revealed the prevalence of associations of aerobic and anaerobic microflora (57.2%)
over monocultures (42.8%). The dominant pathogens were Streptococcus spp. (38.5%), Staphylococcus aure-
us (26.7%), anaerobic bacteria Prevotella, Peptostreptococcus (23.1%), and Enterobacteriaceae (11.7%). The
choice of antibiotic therapy was made differentially depending on the child’s age, nosological form, process
severity, presence of comorbidities, and presumed etiological structure of pathogens. The effectiveness of initial
antibiotic therapy was 78.6%; in other cases, correction based on microbiological data was required. In severe
forms of phlegmon and odontogenic osteomyelitis, detoxification therapy, immunocorrection, and nutritional
support were applied. A differenfiated approach to selecting surgical tactics depending on the localization and
extent of the process allowed optimizing treatment results, reducing the average hospitalization duration from
9.4%+2.1 to 6.8+1.5 days, and decreasing the complication rate from 15.3% to 6.7%.

Conclusion. The developed differentiated approach to the diagnosis and comprehensive freatment of
odontogenic purulent-inflammatory diseases of the maxillofacial region in children allows individualizing thera-
peutic tactics and optimizing treatment results. Key components of effective therapy are timely and adequate
surgical intervention, rafional etiotropic anfibiotic therapy considering age-related features and the presumed
spectrum of pathogens, pathogenetic therapy, and active measures for oral cavity sanitation. The application
of developed diagnostic and treatment algorithms contributes to accelerating recovery, reducing hospitaliza-
tion duration, and decreasing complication rates.

Keywords: odontogenic inflammatory diseases, maxillofacial region, children, periostitis, odontogenic ab-
scess, odontogenic phlegmon, odontogenic osteomyelitis, antibiotic therapy, surgical freatment, differentiated
approach.

Relevance. Odontogenic purulent-inflammatory diseases of the maxillofacial region constitute a
major component of surgical pathologies in the maxillofacial area among children and represent a
serious medical challenge due to their high prevalence and the tendency for rapid infection spread
and complication development [1]. According to World Health Organization data, odontogenic
inflammatory diseases of the maxillofacial region account for 30-45% of all dental conditions requiring
surgical infervention in children [2]. Acute odonfogenic inflammatory processes are the reason for
hospitalization in specialized facilities in 65-70% of all cases involving maxillofacial region diseases [3].
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A distinctive feature of odontogenic purulent-inflammatory diseases in children is the rapid
spread of the infectious process, driven by the anatomical and physiological characteristics of
the pediatfric maxillofacial region: rich vascularization, immature connective ftissue barriers, an
incompletely developed immune system, and the specific structural properties of the bone tissue
and jaw ligamentous apparatus [4]. These factors facilitate the swift progression of inflammation from
localized forms (periostitis, abscess) to diffuse forms (phlegmon, osteomyelitis) and increase the risk of
severe complications—such as mediastinitis, sepsis, and cavernous sinus thrombosis—that can pose a
threat to the child’s life [5].

Over the past decade, a shift has been observed in the etfiological profile of pathogens
causing odontogenic inflammatory diseases, characterized by an increasing role of opportunistic
microorganisms and mixed aerobic-anaerobic bacterial infections, alongside a significant rise in
antibiofic resistance; these factors substantially complicate the selection of effective antibacterial
therapy [6]. Multicenter studies indicate that the isolation rate of multidrug-resistant pathogen strains
in pediatric odonfogenic inflammatory diseases reaches 35-40%, necessitating a differentiated
approach to the selection of antimicrobial agents [7].

Diagnosing odontogenic purulent-inflammatory diseases in children presents certain challenges
due to the specific nature of the clinical course, the difficulty of conducting an objective examination
caused by the child’'s psycho-emotional reactions, and the atypical presentation of symptoms in
younger children [8]. Modern diagnostic imaging techniques-including ultrasound, computed
tomography, and magnetic resonance imaging-significantly expand diagnostic capabilities,
enabling the precise localization and extent of the inflammatory process to be determined and an
optimal surgical strategy to be planned [?].

The tfreatment of odontogenic purulent-inflammatory diseasesin childrenrequires a comprehensive
approach that takes into account age-related characteristics, the etiology and pathogenesis
of the disease, the extent of the inflammatory process, and the presence of comorbidities [10].
Issues regarding the optimization of surgical approaches for draining purulent foci, the selection of
appropriate antibiotic therapy regimens, and methods of drainage, detoxification, and rehabilitation
remain highly relevant [11].

Despite significant advancesin the diagnosis and tfreatment of odontogenic purulent-inflammatory
diseases of the maxillofacial region in children, there is no unified, differentiated approach that takes
into account age-related characteristics, etiology, pathogenesis, and clinical manifestations; this
necessitates the development of optimal diagnostic and tfreatment algorithms to improve outcomes
and prevent complications.

Research objective. To develop and implement a differentiated approach to the diagnosis and
comprehensive freatment of odontogenic purulent-inflammatory diseases of the maxillofacial region
in children-cking into account age-related characteristics, etiological factors, and the nature of the
inflammatory process—in order to optimize freatment outcomes, reduce the duration of hospitalization,
and prevent complications.

Materials and methods. An analysis was conducted of the examination and tfreatment results for
173 patients aged 1 to 17 years with odontogenic purulent-inflammatory diseases of the maxillofacial
region whoreceived inpatient care between 2017 and 2025. The study was carried outin accordance
with the ethical principles of the Declaration of Helsinki and following the receipt of informed consent
from the patients’ parents or legal representatives.

The age distribution of patients was as follows: 1-3 years — 24 (13.9%), 4-7 years — 62 (35.8%), 8-12
years — 58 (33.5%), and 13-17 years — 29 (16.8%). Boys predominated among the examined children,
accounting for 98 (56.6%) patients. The distribution of patients by nosological form was as follows: peri-
ostitis of the jaw — 87 (50.3%) children, odontogenic abscess — 43 (24.9%), odontogenic phlegmon — 32
(18.5%), and odontogenic osteomyelitis — 11 (6.3%).

The diagnostic algorithm included:

1. Clinical examination involving assessment of the child's general condition and local
manifestations of the inflammatory process, as well as determination of the localization and extent of
the inflammation.

2. Laboratory tests: complete blood count with leukocyte differential, biochemical blood
parameters (C-reactive protfein, fibrinogen, total protein, albumin, creatinine, urea, ALT, AST),
coagulogram (in severe cases), microbiological analysis of purulent focus contents with antibiotic
sensitivity testing, and immunological testing (in recurrent or severe forms of the disease).
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3. Instrumental methods: ultfrasound of maxillofacial soft fissues, jaw radiography, orthopanto-
mography, and computed tomography (if osteomyelitis or spread of the process info deep tissue
spaces is suspected).

Depending on the localization of the inflammatory process, the patients were distributed as fol-
lows: submandibular region — 57 (32.9%), submental region — 31 (17.9%), buccal region — 29 (16.8%),
parotid-masseteric region — 21 (12.1%), infraorbital and zygomatic regions — 16 (2.2%), infratemporal
and pterygopalatine fossae — 12 (6.9%), and multiple localizations — 7 (4.0%).

The primary sources of odontogenic infection were: deciduous molars — 83 (48.0%), first permanent
molars — 41 (23.7%), second deciduous molars — 26 (15.0%), permanent premolars — 14 (8.1%), and
incisors and canines — 9 (5.2%).

Results. A comprehensive approach was employed in the treatment of odontogenic purulent-
inflammatory diseases of the maxillofacial region in children, comprising four main components:
surgical treatment, antfibacterial therapy, pathogenetic tfreatment (detoxification, immunocorrection,
and anti-inflammatory therapy), and oral cavity sanitation.

Microbiological analysis of the contents of purulent foci revealed a predominance of mixed
aerobic and anaerobic microflora (57.2%) over monocultures (42.8%). The predominant pathogens
were *Streptococcus* spp. (38.5%), *Staphylococcus aureus* (26.7%), anaerobic bacteria such
as *Prevotella* and *Peptostreptococcus* (23.1%), and *Enterobacteriaceae* (11.7%). Antibiotic
suscepftibility testing of the isolated microorganisms demonstrated high efficacy for protected
aminopenicillins (86.3%), third-generation cephalosporins (82.1%), and lincosamides (76.4%), whereas
resistance to penicillins and macrolides was 42.8% and 38.2%, respectively.

Surgical freatment was administered to all patients, tailored to the locatfion and extent of the
pathological process. In cases of periostitis, a periosteotomy was performed, accompanied by the
mandatory extraction of the causative tooth, or-if tooth preservation was feasible—the pulp chamber
was opened and drained. For abscesses and phlegmons, the purulent focus was incised and drained
with regard to fopographic-anatomical landmarks; active drainage methods were employed (such
as perforated drains or continuous flow-through irrigation drainage for deep phlegmons). In cases of
odontogenic osteomyelitis, in addition fo the incision and drainage of perimaxillary abscesses and
phlegmons, sequestrectomy was performed at a later stage, following the formation of sequestra.

Based on the data obtained, we developed a differentiated approach to the selection of
anfibacterial therapy, taking info account the child’s age, the clinical form of the disease, the
severity of the condifion, the presence of comorbidities, and the presumed etiological spectrum of
the pathogens:

e Forperiostitis of the jaw in children under 7 years of age, protected aminopenicillins (amoxicillin/
clavulanate) were prescribed at age-appropriate dosages; for children over 7, lincosamides
(clindamycin) were used, provided there was no history of allergy.

e For odontogenic abscesses in younger children, a combinatfion of third-generation
cephalosporins (ceftriaxone) and metronidazole wasused; inolder children, protected aminopenicillins
or lincosamides were employed.

e For odontogenic phlegmon, combination therapy was applied: third-generatfion
cephalosporins with metronidazole, or protected aminopenicillins with lincosamides for severe cases.

e For odonfogenic osteomyelitis, combination therapy was prescribed based on the antibiofics’
ability to penetrate bone fissue: lincosamides combined with third-generation cephalosporins for
children under 12, and fluoroquinolones with lincosamides for children over 12 in severe cases or
when prior therapy had been ineffective.

Table 1. Efficacy of a differentfiated approach to the treatment of odontogenic purulent-inflammatory
diseases in children

Indicator Traditional approach (n=82) D|fferenh¢(:r::g1<;pproach P

Mean duration of fever (days) 3,610,8 2,1£0,6 <0,05
Time frame for normalization of 4,8+1,1 3,2+0,9 <0,05
leukocytosis (days)

Wound cleansing fimeframes (days) 5,3%1.,4 3,8%1,0 <0,05
Average length of hospital stay (days) 9,4%2,1 6,8%1,5 <0,05
Complication rate (%) 15,3 6,7 <0,05
Recurrence rate (%) 8,5 3,3 <0,05
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The efficacy of initial antibiotic therapy was 78.6%; in the remaining cases, adjustments based on
microbiological data were required. The mean duration of anfibiotic therapy was 5.2 + 1.1 days for
periostitis, 7.4 + 1.3 days for abscess, 9.6 + 1.8 days for phlegmon, and 16.3 + 3.2 days for osteomyelifis.

In severe cases of phlegmon and odontogenic osteomyelitis, freatment included detoxification
therapy (infusion of crystalloid solutions, enterosorbents), immunocorrection (immunoglobulins and
immunomodulators in cases of identified immunological abnormalities), and nutritional support.
Physiotherapeutic modalities (UHF therapy, laser therapy, magnetotherapy) were employed during
the phase of subsiding acute inflammation.

An analysis of the efficacy of the developed differentiated approach fo treating odontogenic
purulent-inflammatory diseases in children demonstrated a statistically significant reduction in the
mean duration of fever, the time required for the normalization of laboratory parameters and wound
cleansing, and the mean length of hospital stay (from 9.4+ 2.1 to 6.8 = 1.5 days; p <0.05), as well as a
decrease in the complication rate (from 15.3% to 6.7%; p < 0.05).

Conclusion. The developed differentiated approach to the diagnosis and comprehensive
freatment of odontogenic purulent-inflammatory diseases of the maxillofacial region in children
enables the individualization of therapeutic strategies and the optimization of freatment outcomes.
Key components of effective therapy include fimely and appropriate surgical intervention, rational
etiofropic antibacterial therapy tailored to age-related characteristics and the suspected spectrum
of pathogens, pathogenetic therapy, and active measures for oral cavity sanitation.

Microbiological monitoring makes it possible to identify changes in the etiological profile of
pathogens and their antibiotic resistance patterns, providing a basis for the rational selection of
anfimicrobial agents. Adopting a differentiated approach to selecting antibacterial therapy—taking
info account the child's age, the specific clinical condition, the severity of the disease, and the
suspected etiology-ensures high efficacy of initial freatment and reduces the need for subsequent
adjustments.

Sanitation of the oral cavity and elimination of the odontogenic source of infection are of
particularimportance, serving as a prerequisite for successful freatment and the prevention of disease
recurrence. A comprehensive approach incorporating physiotherapeutic methods during the phase
of subsiding acute inflammation accelerates reparative processes and shortens rehabilitation fime.

The implementation of the developed algorithm for the diagnosis and freatment of odontogenic
purulent-inflammatory diseases of the maxillofacial region in children made it possible to reduce the
duration of hospitalization and the incidence of complications and recurrences, demonstrating the
high clinical efficacy of the proposed differentiated approach.
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AM¢¢EPEHLI.VIPOBAHI1I>IF1 NOAXOA K AUATHOCTUKE U KOMI:IAEKCHOMV AE‘-IEHM}O_
OAOHTOTEHHbIX THOUMHO-BOCNAAUTEAbHbIX 3ABUOAEBAHMM YEAKOCTHO-AULLEBOMU
OBAACTU Y AETEU
M.U. Kamanaosa, X.A. Pusaes, A.C. Ky6aes

CaMAPKAHACKMM TOCYAQPCTBEHHbIN MEAMUMHCKMIM YHUBEPCUTET, CAOMAPKAHA, Y306EKMCTAH

Pe3tome. OAOHTOreHHbIE THOMHO-BOCMAAMTEABHBIE 300O0AEBAHMSI YEAKOCTHO-AULLEBOW OBAQCTM B AETCKOM BO3-
pacCTe MPEACTABAIOT COOOM AKTYAAbHYIO MPOBAEMY MEAUATPUM U YEAKOCTHO-AULLEBOM XMPYPIMK. HECMOTPS HA
PA3BUTUE COBPEMEHHBIX METOAOB AMATHOCTMKM M AEYEHMSA, YOCTOTA AQHHOM MATOAOTUM HE UMEET TEHAEHLIMMU
K CHMXKEHMUIO, O TEYEHME BOCMAAUTEABHBIX MPOLLECCOB HEPEAKO XAPAKTEPUIYETCH ArPECCUBHOCTLIO, ObICTPbLIM
PACMPOCTPAHEHNEM MHADEKLLMM, PA3BUTUEM OCAOXKHEHUIM U HEOBXOAMMOCTBIO MPOBEAEHUA DKCTPEHHbBIX XM-
PYPrMiecKmx BMeLLATEALCTB. OCOBEHHOCTM AHATOMO-CPUIMOAOTMYECKOTO CTPOEHUSI YEAKOCTHO-AMLLEBOM OBAQ-
CTU Y AETEM, CNELMTUKA MMMYHOAOTMHECKOTO CTATYCA, M3MEHEHME STUOAOTUYECKOM CTPYKTYPbl BO3BYAUTEAEN
M POCT AHTUOMOTUKOPEINUCTEHTHOCTU OOYCAOBAMBAIOT HEOBXOAMMOCTb AMADIDEPEHLIMPOBAHHOIO MOAXOAQ K
AMATHOCTUKE M AEYEHMIO AQHHOM MATOAOTMM.

UeAb. Pa3paboTaTth 1 BHEAPUTE AMADADEPEHUMPOBAHHBIM MOAXOA K AMATHOCTUKE M KOMMIAEKCHOMY AEHEHMIO
OAOHTOTE€HHbIX THOMHO-BOCMAAUTEABHbIX 3AOOAEBAHMIM YEAIOCTHO-AULLEBOM OBAQCTU Y AETEN C Y4ETOM BO3PACT-
HbIX OCODEHHOCTEMN, STMOAOTUHECKMX JDAKTOPOB M XAPAKTEPA BOCTOAAUTEABHOTO MPOLLECCA AAS OMTUMM3ALMM
PE3YALTATOB A€YEHMS, COKPALLLEHMI CPOKOB FOCMMTAAMIALMM M MPOTOUATKTUKM OCAOXKHEHUM.

MaTtepuaAbl U MeTOABI. [IDOBEAEH OHOAM3 PE3YALTATOB OOCAEAOBAHMUA U A€4eHMS 173 MALMEHTOB B BO3pACTE
oT 1 roAQ AO 17 AET C OAOHTOTE€HHbBIMM THOMHO-BOCMIAAMTEAbHBIMM 3000AEBAHMUIMM HEAIOCTHO-AMLLEBOM OBAQCTH,
HOXOAMBLUMXCS HO CTALIMOHAPHOM AedeHMM B nepuroa C 2017 no 2025 roa. AMArHOCTUHECKUIA AATOPUTM BKAKOHOA
KAMHWYeCKOoe 0BCAEAOBOHME, AOBOPATOPHbIE MCCAEAOBOHMA (OBLLLMIM QHAAM3 KPOBM, BUOXMMMIECKME MOKA3O-
TEAU, MUKPOBHMOAOTUYECKMIM MOHUTOPUHT, MMMYHOAOTMYECKME TECTBI), YABTPA3BYKOBOE MCCAEAOBAHME MSATKMX
TKOHEN, PEHTTEHOAMATHOCTMKY, KOMMbIOTEPHYIO TOMOrPACOUIO MPU HAAMYUKM MOKA3AHMMK. 10 HO30AOTUYECKMM
OPMAM NALMEHTbI PACMIPEAEAMAUCE CAEAYIOLLMM OBPA30M: MEPUOCTUT HeAoCTH — 87 (50,3%) aeTer, OAOHTO-
reHHbin abcuecc — 43 (24,9%), oaoHTOreHHas doaermoHa — 32 (18,5%), oAoHTOreHHbIM octTeommeAmT — 11 (6,3%).

Pe3yAbTaTbl. B A€YEHMM OAOHTOTEHHbIX THOMHO-BOCTMOAMTEABHBIX 3AO0OAEBAHUIN HYEAIOCTHO-AMLLEBOM OOAC-
CTU Y AETEM MPUMEHIACH KOMMAEKCHbIM MOAXOA, BKAIOYCIOLLMIA XMPYPIMYECKOE AeYEHUE, OHTUOAKTEPUAABHYIO
TEPANMUIO, MMMYHOKOPPEKLMIO, AETOKCUKALMIO, OU3MOTEPANEBTUHECKME METOABI M CAHALMIO MOAOCTU PTA.
MUKpOBUOAOTMHECKOE MCCAEAOBAHUE COAEPKMAMOTO THOMHBIX O4ArOB BbISBUAO MPEBAAMPOBAHME ACCOLMALMM
A3POBHOM M AHAIPOBHOM MUKPOADAOPSI (57,2%) HOA MOHOKYALTYPAMM (42,8%). AOMUHUPYIOLLLMAMIK BO3BYAUTE-
AIMU 9BASAMCD Streptococcus spp. (38.5%), Staphylococcus aureus (26,7%), aHaspobHblie 6aktepun Prevotella,
Peptostreptococcus (23,1%), Enterobacteriaceae (11,7%). Bbibop aHTMOAKTEPUAABHOM TEPAMMKM OCYLLLECTBAIA-
s AMDOPEPEHLMPOBAHHO, B 3ABMCUMOCTH OT BO3PACTA peBEeHKA, HO30AOTMYECKOM GOOPMBbI, THKECTM NpoLLec-
CA, HOAMYMA COMYTCTBYIOLLLEM MATOAOTMM U MPEANOAArAEMOM STMOAOTMHECKOM CTPYKTYPbl BO3OyAMUTEAEN. D-
ADOEKTMBHOCTb CTAPTOBOM AHTUOAKTEPUAABHOM TEPAMMM COCTABMAQ 78,6%, B OCTAAbHBIX CAYHASX NOTPEOOBAAACH
KOPPEKLMI HO OCHOBAHMM MUKPOBMOAOTUHECKMX AQHHBIX. [ToU THKEABIX DOPMAX FOAETMOH M OAOHTOTEHHOTO
OCTEOMMEAMTA MPUMEHIAACH A€3MHTOKCUKALMOHHAS TEPANMS, MMMYHOKOPPEKLMS M HYTPUTUBHAS MOAAEPXKKA.
AMdodpepeHLMPOBAHHbIM MOAXOA K BbIOOPY XMPYRIMYECKOM TAKTUKM B 30BUCUMOCTHU OT AOKAAM3ALMM M PACTPO-
CTPOHEHHOCTM MPOLLECCA MO3BOAMA OMTUMM3MPOBATH PE3YABTATHI AEYEHMS, COKPATUTD CPEAHIOK MPOAOAXM-
TEABHOCTb FOCMUTAAM3ALMU C 9,4£2,1 A0 6,8%1,5 AHS M CHU3UTL HOCTOTY OCAOXKHEHMM C 15,3% A0 6,7%.

3akAoyeHue. Pa3paboTaHHbIN AMGOADEPEHLIMPOBAHHbBIN MOAXOA K AMATHOCTUKE M KOMIMAEKCHOMY AEYEHMUIO
OAOHTOIFE€HHbIX THOMHO-BOCMAAMTEABHBIX 3000AEBAHUIN YEAIOCTHO-AULLEBOM OBAQCTU Y AETEM MO3BOAIET MHAMBU-
AYOAM3UPOBATL TEPAMNEBTUHECKYIO TAKTUKY M ONMTUMM3IMPOBATL PE3YALTATHI A€HEHMS. KAIOYEBBIMIM KOMMOHEHTAMM
3PIEKTUBHOM TEPAMUU IBASIOTC CBOEBPEMEHHOE U OAEKBATHOE XMPYPIMYECKOE BMELLIATEALCTBO, PALMO-
HOAbHQAS STMOTPOMHAS AHTMOAKTEPUAABHAR TEPAMUS C YH4ETOM BO3PACTHBIX OCODEHHOCTEN M MPEANOAAraEMOro
CnekTpa BO30YyAMUTEAEM, MATOrEHETUYECKAS TEPAMNMI MU OKTUBHBIE MEPOMPUATHUA MO CAHALMM MOAOCTM PTA. Mpu-
MEHeEHUE PA3PABOTAHHbBIX AATOPUTAMOB AMCTHOCTUKM M A€YEHMS COCOBCTBYET YCKOPEHMIO BbIBAOPOBAEHMS, CO-
KPALLLEHUIO CPOKOB FOCMAUTAAM3ALLUM U CHUXKEHUIO YOCTOTbI OCAOXKHEHMM.

KAlo4eBbie cAOBQ: OAOHTOreHHbIE BOCIAAUTEAbHbBIE 3AO0AEBAHMS, YEAKOCTHO-AMLIEBAS OOAQCTb, AETU, NEPU-
OCTUT, OAOHTOreHHbIM abCLECC, OAOHTOreHHAs gOAEIMOHQA, OAOHTOTEHHbIN OCTEOMMUEAMT, AQHTMOAKTEPUAALHAS
TEPANUS, XMPYPMYeCcKoe AeveHne, AMcbapepPeHLMPOBAHHbIM MOAXOA.

AKTYAAbHOCTb. OAOHTOr€HHbIE THOMHO-BOCMOAMUTEAbHbBIE 3000AEBAHMA HEAKOCTHO-AMLLEBOM OOAQ-
CTM 30HMMALIOT BEAYLLLEE MECTO B CTPYKTYPE XMPYRIMYECKOM MATOAOTMU HEAKOCTHO-AMLLEBOM OBOACCTM
Yy AETEMU N MPEACTABAIIOT CEPLE3HYIO MEAMLIMHCKYIO MPOBAEMY, OOYCAOBAEHHYIO BBICOKOM YOCTOTOM
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BCTPEYOAEMOCTH, TEHAEHUMEN K OBICTPOMY PACMIPOCTPAHEHUIO MHADEKLLMM M PA3BUTUIO OCAOXKHEHMM
[1]. O ACGHHBIM BCEMUPHOM OPraHM3ALLMU 3APABOOXPAHEHMS, PACTPOCTPOHEHHOCTb OAOHTOTEHHbIX
BOCMOAUTEAbHbIX 3000AEBAHUIN HEAIOCTHO-AUMLLEBOM OBAQCTH Y AeTen cocTasafeT 30-45% OT BCeX CTO-
MATOAOTUHECKMX 3AOOAEBAHUM, TPEDYIOLLMX XMPYPIMYECKOTO AeYeHMa [2]. OCTpble OAOHTOrEHHbIE
BOCMAAMUTEABHBIE MPOLLECCHI Y AETEM ABAIOTCA MPUYMHOM FTOCTIUTAAM3IALMKM B CNELMUAAMIUMPOBAHHbLIE
CTAUMOHAPLI B 65-70% CAYyHOEB OT OOLLLETO YUCAD TOCMUTAAMIALMIM MO NMOBOAY 30O0AEBAHMI YEAIOCT-
HO-AMLLEBOWM OBAQCTM [3].

OCOBEHHOCTBIO OAOHTOTEHHbIX THOMHO-BOCMAAUTEABHBIX 3000AEBAHMMN B ASGTCKOM BO3PACTE 4BAR-
€TCH BbICOKAS CKOPOCTb PACAPOCTRAHEHMS MHADEKLLMOHHOIO MPOLLECCA, 4TO OOYCAOBAEHO QHATO-
MO-PUMOAOTUHECKMMM OCODEHHOCTAMM HEAKOCTHO-AMLLEBOM OBAACTU Y AeTEM: BOraTOM BACKYAIPU-
3auUmMen, HE3PEAOCTbIO COEANHUTEABHOTKOHHBIX OAPbEPOB, HE3ABEPLLEHHOCTBIO ADOPMMPOBAHUS MM-
MYHHOM CUCTEMbI, OCOBEHHOCTAMM CTPOEHUI KOCTHOM TKAHM M CBA3OYHOrO ANNApPATA YEAOCTEM [4].
211 PAKTOPbLI CMOCOBOCTBYIOT ObICTOOMY MEPEXOAY BOCMAAEHMA M3 OFPAHUYEHHBIX DOPM (MEPUO-
CTUT, ABCLLECC) B PACMPOCTPAHEHHbIE (JOAETMOHA, OCTEOMMEAMT), A TAKXKE MOBLILLEHHOMY PUCKY
PA3BUTUA TIKEABIX OCAOXKHEHMM, BKAIOYAS MEAMACTUHUT, CEMNCUC, TPOMBO3 KABEPHO3HOTO CUHYCQA,
4TO MOXET MPEACTABASITb YIPO3Y AAS XXM3HU peberka [5].

B mocAeaHEE AECIATMAETME OTMEHAETCH M3IMEHEHME DTUOAOTMHECKOM CTPYKTYPbl BO3OYAUTEAEM
OAOHTOTEHHbIX BOCMAAUTEAbHBIX 3000OAEBAHMM C YBEAMHEHUEM POAU YCAOBHO-MATOTEHHbBIX MUMKPO-
OPraHM3MOB, ACCOLMALMN ASPOBHBIX M AHAIPOBOHbBIX BAKTEPUM, A TAKXKE 3HAYUTEABHBIM POCT AHTU-
OUOTHUKOPEINCTEHTHOCTH, HTO CYLLLECTBEHHO 3ATPYAHSAET BbIOOPD 3AFOEKTUBHOM AHTUOAKTEPUAABHOM
Tepanun [6]. Mo AGHHBIM MHOTOLLEHTPOBbBIX MCCAEAOBAHMM, YOCTOTA BBIAEAEHMA MOAMPEIUCTEHTHBIX
LUTOMMOB BO3OYyAMUTEAEM MPU OAOHTOTEHHbIX BOCMAAMTEABHbIX 3000AEBAHMIX Y AETEM AOCTUIAET 35—
40%, 41O TPEDBYET AN EPEHLMPOBAHHOIO MOAXOAC K BbIOOPY AHTUMUMKPOBHbIX NPenapaTos [7].

ANATHOCTMKA OAOHTOrEHHbIX THOMHO-BOCMAAMUTEABHBIX 3COOAEBAHMM B AETCKOM BO3PACTE CO-
MPKEHA C ONPEAEAEHHBIMM TPYAHOCTAMM, CBAZAHHBIMMU C OCOBEHHOCTAMM KAMHUYECKOTO TEYEHMS,
CAOXHOCTbIO OOBEKTUBHOIO OBCAEAOBAHMS M3-30 MCUXOIMOLMOHAABHBIX PEAKUMM pebeHKa, aTh-
MUYHOCTBIO CUMMNTOMATUKM Y AETEM MACALLEro Bo3pacTa [8]. COBpeMEHHbIE METOAbI AYHEBOM AMO-
THOCTMKM, BKAKOHOS YAbTPA3BYKOBOE MCCAEAOBAHME, KOMMBIOTEPHYIO TOMOIPAOUIO, MATHUTHO-PE-
30HOHCHYKO TOMOrpPaOumio, CYLLLECTBEHHO PACLUMPAOT AMArHOCTUYECKME BO3MOXKHOCTM, MO3BOASS
OMPEAEAUTb TOYHYIO AOKOAM3ALMIO, PACMPOCTPAHEHHOCTb BOCMAAUTEABHOIO MPOLLECCA M CMAQHMU-
POBATb OMNTUMOAABHYIO TOKTUKY XMPYPIMYECKOTO BMELLIATEABCTBA [7].

Ae4YeHne OAOHTOrEHHbIX THOMHO-BOCMAAMTEAbHbBIX 3A00AEBAHMM Y AeTEU TPEBYET KOMMAEKCHO-
rO MOAXOAQ C YYETOM BO3PACTHbIX OCODEHHOCTEN, STMOAOTMM M NATOrEHE3A 30DOAEBAHUS, CTEMEHM
PACMNPOCTPAHEHHOCTM BOCMAAMUTEABHOIO MPOLLECCA, HAOAMYMS COMYTCTBYIOLLLEM NATOAOTMM [10]. AKTY-
OAbHBIMM OCTAIOTCS BOMPOCHI ONTUMMIALLMM XMPYPRTMHECKMX AOCTYMNOB MPU BCKPBITUM THOMHbBIX O4ArOB,
BbIOOP O AAEKBATHOM CXEMbI AHTUOAKTEPUAABHOM TEPAMMU, METOAOB APEHMPOBAHMS, AETOKCHUKALLMM
m peaduamtaumm [11].

HecmoTps HO 3HOYUTEABHBIE YCMEXM B AMATHOCTUKE M AEYEHUM OAOHTOTEHHbIX THOMHO-BOCMOAM-
TE€AbHbIX 30DO0AEBAHMI HEAIOCTHO-AMLLEBOM OBAQCTM Y AETEM, OTCYTCTBYET E€AMHbIN AMJDPAPEPEHLMPO-
BAHHbIN MOAXOA, YYUTBIBAIOLLMIA BO3PACTHbIE OCOBEHHOCTU, STUOAOTUIO, MATOrEHE3 U KAMHUYECKME
MPOABAEHUI 3000AEBAHMS, YTO OOYCAOBAMBAET HEOOXOAMMOCTb PA3PABOTKM OMTUMOABHbBIX QATOPUT-
MOB AMATHOCTUKM U AEHEHMA ACQHHOM MATOAOTUM AAS YAYHLLIEHUS PE3YALTATOB A€YEHMA U MPOOTOUACK-
TUKM OCAOXKHEHMI.

LLeAb uccAaeA0BAHUSA. PA3paboTaTh U BHEAPUTD AMADADEPEHLIMPOBAHHbBIM MOAXOA K AMATHOCTUKE U
KOMMAEKCHOMY AEYEHMIO OAOHTOTEHHBIX THOMHO-BOCTIAAMTEABHBIX 3AOOAEBAHMI YEAIOCTHO-AMLLEBOM
OBAQCTU y AETEM C Y4ETOM BO3PACTHbIX OCODBEHHOCTEN, BTMOAOTMYECKMX GOAKTOPOB M XAPAKTEPA
BOCMAAMUTEABHOTO MPOLLECCA AAS OMTMMMIALLUM PEIYABTATOB AEYEHMA, COKPALLLEHMS CPOKOB rOCMM-
TAAM3ALMM U TPOCOUAAKTUKM OCAOXKHEHMM.

MaTepuanbl U MeToAbl. [IPDOBEAEH AHOAM3 PE3YALTATOB ODCAEAOBAHMA M A€4YEHMT 173 NnAUMEH-
TOB B BO3pAcCTe OT 1 road AO 17 AET C OAOHTOTE€HHbIMM THOMHO-BOCTIAAUTEABHBIMM 3AOOAEBAHUIMM
HYEAIOCTHO-AMLLEBOM OBAQCTM, HOXOAMBLUMXCS HA CTALMOHAPHOM A€YEHMM B mepmoa ¢ 2017 no 2025
roa. MccaeaoBaHME NPOBOAMAOCH C CODAIOAEHUEM DTUYECKMX MPUHLMMNOB XEABCHMHKCKOM AEKAQPO-
LMK 1 MTOCAE MOAYHEHMI MHADOPMUPOBAHHOTO COTAQCUSI POAMTEAEN MAM 3OKOHHBIX MPEACTABUTEAEN
NALUMEHTOB.

PacnpeaeAeHe NAUMEHTOB MO BO3PACTY: OT 1 A0 3 AeT—24 (13,9%), o1 4 A0 7 AeT - 62 (35,8%), oT
8 A0 12 neT - 58 (33,5%), o1 13 A0 17 AeT - 29 (16,8%). Cpeant 0OOCAEAOBAHHBIX AETEN MPEOBAAAAAMU
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MOAbYMKKM — 98 (56,6%) NALMEHTOB. [TO HO30AOTMHECKMM CPOPMAM BOAbHBIE PACTPEAEAMAMCH CAE-
AYIOLLIMM OBPA30OM: NEPUOCTUT HeatoCTh — 87 (50,3%) aeTer, OAOHTOreHHbIM abcuecc — 43 (24,9%),
OAOHTOreHHas doaermoHa — 32 (18,5%), oAoHTOreHHbIM octeommenmt — 11 (6,3%).

ANATHOCTUYECKMIM OATOPUTM BKAKOHAA:

1. KamHmyeckoe o6CAEAOBAHME C OLLEHKOM OBLLLETO COCTOAHMA PEBEHKA, MECTHBIX MPOABAEHMM
BOCMAAMUTEABHOTO MPOLLECCA, ONMPEAEAEHNEM AOKAAMIALMM U PACAPOCTOAHEHHOCTU BOCMAAEHMS.

2. AaBOPATOPHbIE MCCAEAOBAHMSA: OBLLLMIM AHAAM3 KPOBUM C AEUKOLLUTAPHOM GOOPMYAOH, BHUOXM-
MMYECKME MOKA3ATEAM KPOBU (C-peaKkTUBHbIM BEAOK, OUOPUHOrEH, OBOLLLMM BEAOK, AABOYMMH, Kpe-
QTUHUMH, modeBmHa, AAT, ACT), KOQryAOrpaMMA MPU THKEABIX DOPMAX, MUKPOBMOAOTMYECKOE MC-
CAEAOBOHME COAEPXKMMOTO THOMHOIO O4Ara C OMPEAEAEHMEM YYBCTBUTEABHOCTM K QHTMOMOTUKAM,
MMMYHOAOTMHECKOE MCCAEAOBOHWE MPU PELMAMBUPYIOLLLMX U THKEABIX DOPMAX 3000AEBAHMS.

3. MHCTPYMEHTOAbHbIE METOAbI: YABTPO3BYKOBOE MCCAEAOBAHUE MATKMX TKAHEM YHEAKOCTHO-AMLLE-
BOM OOAQCTU, PEHTTEHOTPAMOUSI HEAIOCTEM, OPTOMAHTOMOTPAOUSI, KOMMBIOTEPHAN TOMOTrPAdOUS NPU
MOAO3PEHUM HO OCTEOMMUEAUT UAM PACAPOCTPAHEHME MPOLLECCA B FTAYOOKME MPOCTPAHCTBA.

B 3QBMCUMMOCTM OT AOKOAM3ALMKM BOCMOAMTEABHOIO MPOLLECCA MAUMEHTb PACMPEAEAMAMCH
CAEAYIOLLIMM OBPA30M: MOAHMXKHEYEAIOCTHAS OBAACTb — 57 (32,9%), cyOMmeHTAAbHAsS oBAaCTb — 31
(17.9%), wedHas obaactb — 29 (16,8%), OKOAOYLLHO-XEBATEABHAS OOAQCTb — 21 (12,1%), MOATAQ3HMY-
HOS 1M CKYAOBQS oBAaacTm — 16 (9,2%), MOABUCOYHAS 1 KPBIAOHEBHAS dMKM — 12 (6,9%), MHOTOYUCAEH-
Hble AoKaAM3aumm — 7 (4,0%).

MepBUYHBIMM MCTOYHUKAMM OAOHTOTEHHOM MHADEKLMM SBASAMCH: BDEMEHHbIE MOASPLI— 83 (48,0%),
MepBble MOCTOAHHbIE MOAAPLI— 41 (23,7%), BTOPbIE BPEMEHHbIE MOAIPBI — 26 (15,0%), NOCTOAHHbIE NpeE-
MOASPDLI — 14 (8,1%), pe3ubl 1 Kabikk — 9 (5,2%).

Pe3yAbTaTbl. B A€4EHMM OAOHTOrE€HHbIX THOMHO-BOCTOAMTEABHBIX 30O0AEBAHMIM YHEAKOCTHO-AULLEBOM
OBAQCTU Y AETEM MPUMEHIACT KOMMAEKCHbIN MOAXOA, BKAIOYAIOLLMIM YETbIPE OCHOBHbIX HOMPOBAEHMS:
XMPYPIMHECKOE AEYEHME, AHTUOAKTEPUAABHYIO TEPANMIO, MATOTEHETUHECKOE AEYEHME (AETOKCHKQO-
LS, MMMYHOKOPRPEKLLMS, MOOTUBOBOCMNAAMTEABHAS TEPANMS) M CAHALLMIO MOAOCTM PTA.

MMKPOBUOAOTMHECKOE MCCAEAOBAHME COAEPXKMMOTO THOMHBIX O4ATOB BbIBUAO MPEBAAMPOBAHME
ACCOUMALLMM A3POBHOM U AHAIPOBHOM MUKPOTDAOPSI (57,2%) HOA MOHOKYALTYPAMM (42,8%). AOMMU-
HUPYIOLLLUMM BO3BYAUTEAIMM GBAIAMCH Streptococcus spp. (38,5%), Staphylococcus aureus (26,7%),
aHa3pobHble 6akTepumn Prevotella, Peptostreptococcus (23,1%), Enterobacteriaceae (11,7%). AHa-
AM3 AHTUOMOTUKOYYBCTBUTEABHOCTU BbIAEAEHHbBIX MUKPOOPIAHM3MOB MOKA3CAA BbICOKYIO 3X0d0EKTMB-
HOCTb 3ALLLULLLEHHBIX OMUHOMNEHNLMAAMHOB (86,3%), LedparocnoprHos Il nokoAeHms (82,1%), AMHKO-
30MUAOB (76,4%), B TO BDEMS KOK PE3ZUCTEHTHOCTb K MEHULLUAAMHOM M MOKPDOAMAOM COCTOBMAQ 42,8%
n 38,2% COOTBETCTBEHHO.

XMpYprmieckoe Ae4eHme NpOBOAMAOCH BCEM MALMEHTAM C Y4ETOM AOKOAMU3ALMK 1 PACTIPOCTPA-
HEHHOCTK Npoueccda. [Mpu NEPUOCTUTE BbINMOAHIAMCH MEPUOCTOTOMMSI C OOAIATEABHBIM YACAEHUEM
MNPUYMHHOTO 3y0A MAM BCKPbLITME U ADEHMPOBAHME MOAOCTH 3y0A MPU BO3ZMOXHOCTM €0 COXPaHe-
HUA. Mpm abcLeccax M PPAETMOHAX OCYLLLECTBAIAOCH BCKPbITUE U APEHUPOBAHME THOMHOMO O4ara C
y4eTOM TOMOrpadpO-AHATOMMYECKMX OPUEHTUPOB, MPUMEHIAUCH OKTMBHBIE METOAbLI APEHMPOBAHMUS
(NepdOPUPOBAHHBIE APEHOXM, MPOTOYHO-MPOMBIBHOE APEHWMPOBAHME MPU TAYOOKMX JOAETMOHAX).
M1 OAOHTOTEHHOM OCTEOMUEAUTE, MOMMMO BCKPbITUS U APEHUPOBAHMS OKOAOYEAIOCTHBIX abCLiec-
COB M ADAETMOH, MPOBOAMACACH CEKBECTPIKTOMMS B OTCPOHEHHOM MOPSAKE MOCAE DOPMUPOBAHMS
CEeKBECTPOB.

Ha OCHOBAHMUM MOAYHEHHBIX AQHHBIX HOMMK BOblA PA3PABOTAH AMADIEPEHLMPOOBAHHBIM MOAXOA K
BbIOOPY AHTMOAKTEPUAABHOM TEPAMUM B 3ABUCUMOCTM OT BO3PACTA pebEHKA, HO30AOTMYECKOM JPOp-
Mbl, TRXKECTM NPOLECCA, HOAMYMSA COMYTCTBYIOLLLEM MATOAOTMM U MPEANOAArAEMOM STUOAOTHUHECKOM
CTPYKTYPbl BO3OYyAUTEAEN:

*  [IpM1 NEPUOCTUTE YEAIOCTU Y AETEM AO 7 AET HA3HAYAAMCH 3ALLUMLLLEHHBIE AMUHOMEHULMAAN-
Hbl (OMOKCUUMAAMH/KACBYACHAT) B BO3PACTHbBIX AO3MPOBKAX, Y AETEM CTAPLUE 7 AET — AMHKO3OMMADI
(KAMHAQMMLMH) NPK OTCYTCTBUM OAAEPTOOHOMHESA.

*  [1pW OAOHTOTrEHHbIX ABCLLECCOX Y AETEN MACALLIETO BO3PACTA MCMOAB3OBOAQCH KOMOMHALLMS
LedoaAoCnopmHOB lIl MOKOAEHMS (LEedPTPUMAKCOH) C METPOHMAQ30AOM, Y AETEN CTAPLLIErO BO3PAC-
TQ — 3ALLMLLLEHHbBIE AMMHOMNEHULMAAMHBI MAKM AMHKO3OMMABI.

e [Ipn OAOHTOrEHHbIX JOAETMOHOX MPUMEHAIAACH KOMBOMHMOOBAHHAS TEPAMMA: LLedOAAOCNOPU-
Hbl Il NOKOAEHMA C METPOHUAC3OAOM MAM 3ALLMLLLEHHBIE OMUHOMEHULIMAAMHBI C AMHKO3AMUMAOMM
MPU THKEABIX JDOPMAX.
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Ta6anua 1. SPPEKTUBHOCTb AMAPIAEPEHLMPOBAHHOTO MOAXOAQ K AEYEHMIO OAOHTOTEHHbIX THOMHO-
BOCMAAUTEAbHbIX 30O0AEBAHUIM Y AETEM

MoKa3aTEAb TpaAuu.uE)nH:sbzl;i MOAXOA, AMd)d)epeHLl.Zi::?B]c)lHHbIM MOAXOA, p
CpeaHs I NPOAOAXKMTEABHOCTb 3,6%0,8 2,1+0,6 <0,05
AUXOPTAKM (AHM)
CpOKM HOPMAOAM3ALLMM 4,8+1,1 3,2+0,9 <0,05
AEMKOLMTO3A (AHM)
CpOKM OYULLLEHMS PAHbBI (AHM) 5,3+1,4 3.8£1,0 <0,05
CpeaHs9 NPOAOAXKUTEABHOCTb 9,4+2,1 6,8+1,5 <0,05
rOCAUTAAM3ALLMM (AHM)
HacTtoTa OCAOXHEHMM (%) 15,3 6,7 <0,05
Hactota peumamBos (%) 8,5 3.3 <0,05

*  [lpK OAOHTOTEHHOM OCTEOMMEAUTE HAZHAYAAACH KOMBOUMHMPOBAHHASA TEPANMA C YHETOM CMO-
COBHOCTM AHTUOMOTUKOB MPOHMUKATb B KOCTHYIO TKOHb: AMHKO3OMMAbI B COYETAHMM C LLEJDAAOCTIOPU-
HaMM Il MOKOAEHUS Y AeTEM AO 12 AET, PTOPXMHOAOHBI C AMHKO3OMMAOMM Y AETEM CTapLLE 12 AeT
MPM THKEABIX FOOPMAX M OTCYTCTBMM DO EKTA OT MPEALLECTBYIOLLEM TEPAMMM.

D P EKTUBHOCTb CTAPTOBOM AHTUOAKTEPUAABHOM TEPAMMU COCTABUAC 78,6%, B OCTAAbHBIX CAY-
4aaX NOTPEBOBAAACH KOPPREKLMA HO OCHOBAHMU MMUKPOBMOAOTMHECKMX AQHHBIX. CPEeAHAT MPOAOA-
KUTEABHOCTb AHTUOAKTEPMAABHOM TEPAMNKMU COCTABMAQ NPU NepuocTute 5,2+1,1 aHg, npum abcuec-
ce —7,4%1,3 AH4, Npu OAETMOHE — 9,6%1,8 AHg, Moy ocTeommeamTe — 16,3+3,2 AH4.

My THKEABIX DOPMAX FOAETMOH U OAOHTOTEHHOTO OCTEOMMEAUTA MPUMEHIAOCH AE3MHTOKCU-
KAUMOHHAY Tepanus (MHADY3MS KPUCTOAAOUMAHBIX PACTBOPOB, IHTEPOCOPOEHTHI), MMMYHOKOPPEK-
LM (MMMYHOTAOBDYAMHBI, UMMYHOMOAYAATOPDI MPU BbISBAEHHBIX MMMYHOAOTUYECKMX HOPYLLEHMSIX) M
HYTPUTUBHAS MOAAEPXKKA. PUIMOTELANEBTUHECKME METOABI A€YEHMA (YBY-Tepanug, aaszepoTtepanms,
MATHUTOTEPANMUS) MPUMEHIAMUCH B d0A3€ CTUXAHMSA OCTPOrO BOCMAAEHMS.

AHOAM3 D3PI EKTUBHOCTU PA3PABOTAHHOTO AMADIEPEHLMPOBAHHOTO MOAXOAC K AEYEHUIO OAOH-
TOT€HHbIX THOMHO-BOCTAAMTEABHBIX 3000AEBAHMM Y AETEM MOKA3AA CTATUCTUHECKM 3HOYMMOE CHIXKE-
HME CPEAHEN MPOAOAKMTEABHOCTU AMXOPCAAKM, CPOKOB HOPMAAM3ALMKM AQDOPATOPHBIX NOKA3ATE-
AEM, OYMLLLEHMS PAHbI, COKPALLLEHME CPEAHEN MPOAOAKUTEABHOCTM FTOCIUTAAM3ALMM C 9,412,1 AO
6,8%1,5 AH4 (p<0,05) 1 CcHMXEHME HaCTOTbl OCAOXHEHMM C 15,3% A0 6,7% (p<0,05).

3akAaoyeHue. PaspaboTaHHbIM AMADGEPEHLMPOBAHHBIM MOAXOA K AMOTHOCTUKE U KOMMAAEKCHO-
MY AEYEHMIO OAOHTOrEHHbIX THOMHO-BOCMOAMTEABHbBIX 3000AEBAHMM YEAIOCTHO-AMLLEBOM ODAQCTU Y
AETEN MO3BOAIET MHAMBUAYOAM3IUPOBATE TEPAMNEBTUMECKYIO TAKTUKY M OMTUMM3IMPOBATL PE3YABTATHI
AeYEHUA. KAIOYEBBIMM KOMMOHEHTAMM 3D ADEKTUBHOM TEPAMMUM ABAOTCS CBOEBPEMEHHOE M OAEKBAT-
HOE XMPYPIMYECKOE BMELLIATEABCTBO, PALMOHOABHASN STMOTPOMHAN AHTUOAKTEPMAABHAS TEPAMUS C
Y4ETOM BO3PACTHBIX OCOOEHHOCTEN M NPEANOAATAEMOrO CNEKTPA BO3OYyAUTEAEN, MATOTEHETUYECKAS
TEPAMNUS K AKTUBHbIE MEPOMPUSITUS MO CAHALMM MOAOCTHM PTA.

MUKPOBUOAOTUYECKMIM MOHUTOPUHT MO3BOAJET BbIIBUTb M3MEHEHUS B STMOAOTMYECKOM CTPYKTYpE
BO3OYyAUTEAEM U UX AHTUBUOTUKOPEIUCTEHTHOCTH, HTO IBAFETCH OCHOBOM AAS PALIMOHAABHOIO BbIBOPC
AHTUMUMKPOOBHBIX NPENAPATOB. MNPpUMEHEHME AMADEPEHLMPOBAHHOTO MOAXOAQ K BbIOOPY AHTMOOK-
TEPUAABHOM TEPAMUKM C YHETOM BO3PACTA PEBEHKA, HO30AOTMHECKOM GOOPMBI, TIKECTM NPOLLECCA U
NPEANOAArAEMOM STUOAOTHM ODECMNEYMBAET BICOKYIO 3GOXDEKTMBHOCTD CTAPTOBOM TEPAMNMM U CHU-
>XKAET HEOOXOAMMOCTb B €€ KOPPEKLLMM.

Ocoboe 3HaYEHME MMEET CAHALMSA MOAOCTH PTA U YAOAEHNE OAOHTOTEHHOTO O4Ara MHADEKLLMM,
4TO ABASETCH HEMPEMEHHBIM YCAOBUEM YCMELLHOIO A€YEHMS U MPOOUAAKTHKM PELLMAMBOB 3000AE-
BAHMA. KOMMAEKCHbIM MOAXOA C BKAIOYEHMEM OUIMOTEPAMNEBTUHECKMX METOAOB B d0A3E CTUXAHMS
OCTPOro BOCNAAEHUS CMTOCOBCTBYET YCKOPEHMUIO PENAPATUBHBIX MPOLLECCOB M COKPALLLEHUIO CPOKOB
peabunAUTALLMN.

BHeapeHue pa3pabOTAHHOTO AATOPUTMA AMATHOCTUKM U AEYEHUI OAOHTOTEHHBIX THOMHO-BOCMA-
AMTEABHbIX 30D0AEBAHMM HEAKOCTHO-AMLLEBOM OBAQCTM Y AETEM MO3BOAMAO COKPATUTb CPOKM FOCMMTA-
AM3ALMU, CHU3UTb YHOCTOTY OCAOXHEHMIN U PELLMAMBOB, YTO CBMAETEABCTBYET O BbICOKOM KAMHUYECKOM
3P IPEKTUBHOCTN MPEAAOXKEHHOTO AMAFEPEHLMPOBAHHOTO MOAXOAQ.
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CHEMICAL BURNS OF THE ESOPHAGUS IN CHILDREN: TREATMENT TACTICS FOR CICIAR
STENOSIS DEPENDING ON THE TIME OF APPLICATION.

V.V. Sarsenova, B.N. Bisaliev, B.K. Dzhenalaev, S.P. Dosmagambetov,
A.B. Tusupkaliev, Zh.T. Baubekov

West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan Department of Pediatric Surgery

Annotation. Aim. To assess the impact of the timing of seeking medical care after a chemical burn of the
esophagus on the frequency and severity of cicatricial stenosis in children.

Materials and methods. A retfrospective analysis of 34 cases of post-burn esophageal strictures in children
freated at a children’s hospital in the western region of Kazakhstan from 2016 to 2024 was conducted. All cases
were associated with the ingestion of caustic substances. Patients were divided into two groups based on the
length of hospitalization. Diagnostics included endoscopic and radiocontrast studies. For decompensated ste-
nosis, gastrostomy with thread bougienage was used, while for subcompensated stenosis, bougienage under
endoscopic or radiographic guidance was used.

Results. Patients admitted 35-48 days after injury required a greater number of bougienage procedures and
had a higher incidence of complications (restenosis, esophagitis, perforation); one death due to mediastinitis
was recorded. Patients admitted earlier (20-25 days) had less severe strictures, did not require gastrostomy, and
required minimal bougienage procedures. The technique of bougienage through a gastrostomy with thread
insertion proved effective for severe stenosis.

Conclusion. Early referral of patients to specialized surgical hospitals significantly reduces the severity of
esophageal cicatricial changes and improves freatment outcomes.

Keywords: chemical burn of the esophagus, stenosis, bougienage, gasfrostomy, children, complications,
esophagitis, perforation.

Introduction. Chemical burns of the esophagus in children are among the most severe types of
household injuries, occurring primarily through accidental ingestion of aggressive chemicals such as
vinegar, alkalis, household cleaning products, etc. [1,2]. In the early stages, clinical assessment of
the depth of damage to the esophageal mucosa and submucosa is generally difficult and rarely
objective [3].

One of the most common and severe consequences of a chemical burn is the development of
cicatricial esophageal stenosis. According to literature, this complication develops primarily 3—-4 weeks
afterinjury (days 21-25), during the tissue organization and remodeling phase [4]. Late hospitalization,
inadequate initial management, and the lack of uniform protocols significantly increase the risk of
severe stenosis that is resistant to conservative therapy [5].

Currently, there are no clearly defined guidelines defining the optimal timing, frequency, and
methodology for bougienage in children with post-burn esophageal strictures. This significantly
complicates the standardization of freatment measures and highlights the need for further study of
this issue.

This study is based on many years of experience at aregional specialized hospital and is devoted to
evaluating the effectiveness of the current treatment strategy for patients with post-burn esophageal
strictures.

Purpose of the study. To analyze the dependence of the frequency and severity of cicatricial
stenosis of the esophagus in children on the timing of seeking medical help after a chemical burn.

Materials and methods. The study included data from 34 children with post-burn cicatricial
esophageal stenosis treated at the Aktobe Regional Children’s Hospital between 2016 and 2024.
The average age was 3.1 years (range, 1 to 9 years); boys predominated (73.5%). The primary cause
of burns in 24 cases (70.6%) was the ingestion of alkaline substances, and in 10 cases (29.4%), it was
acids, primarily acetic acid.

All patients were admitted with signs of decompensated or subcompensated esophageal
stenosis, the severity of which depended on the time of presentation. For diagnostic purposes, all
children underwent fiboroesophagoscopy (FES) to assess the severity of the stenosis and its centfricity.
The extent of the lesion was determined using X-ray esophagoscopy with water-soluble contrast.
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Table 1. Comparative characteristics of two groups of patients depending on the fime of admission to

hospital
Indicator Group | (Ia_te treatment | Group Il (hn:ely treatment

n=23) n=11)

Average time of admission (days) 41,2 22,7

Cause of burn:

alkali/acid 1875 /5

History of chemical burn of the esophagus (according oIl A oIl A

to Zargar)

Stage of stenosis at admission Decompensation Subcompensation

Kader gastrostomy (%) 100% 0%

Twenty-three patients hospitalized 35-48 days after injury were diagnosed with decompensated
forms of stenosis with severe narrowing in the upper or middle third of the esophagus, with no visible
lumen beyond the narrowing zone. These patients primarily resided in the surrounding regions of
Western Kazakhstan. There was no history of hormonal therapy, and feedings were initiated on the first
or second day without prior assessment of burn depth. All children in this group underwent a Kader
gastrostomy—»both for nutrition and for thread insertion with subsequent esophageal bougienage.

Calibration bougienage was performed on the 10th day after gastrostomy to determine
esophageal patency and diameter, affer which dilation was performed using increasingly larger
bougies. Each procedure was accompanied by endoscopic monitoring before and after the
procedure. After reaching the age-appropriate diameter, the patient was fransferred to outpatient
tfreatment.

The remaining 11 children were hospitalized 20-25 days after injury with clinical signs of
subcompensated stenosis. In five cases, the burn was caused by vinegar essence, and in six cases, by
alkaline cleaning agents. Most (8 patients) were referred to our clinic early. According to endoscopy
data, the stenosis in this group was less severe, allowing for bougienage under endoscopic or
radiographic guidance without the need for a preliminary gastrostomy. Bougies of an age-appropriate
diameter or 2-4 Fr smaller were used, taking into account the lower wall rigidity and a narrowing of
the lumen of no more than one-third.

The patients were divided into two groups based on the fiming of presentation:

Group | (late presentation) — 23 children;

Group Il (timely presentation) — 11 children.

The groups were comparable in age, type of chemical agent, and degree of esophageal
damage according to the Zargar classification.

The study compared freatment outcomes in both groups. The following were outcome measures:
length of hospital stay, incidence of erosive esophagitis during bougienage, incidence of esophageal
restenosis, complications (including microperforations and bleeding), and mortality.

Table 2. Comparative assessment of the effectiveness of treatment of two groups of patients depending on
the time of admission to hospital

. Group | (late Group Il (timel
Indicator 1reatm2nf(n=23) treatrﬁen(t n=1 ly) p-value

Average number of inpatient 24 7 <0,01
bougienage procedures

Duration of hospitalization (bed days) 32-45 15-22 <0,01
Restenosis rate 10 2 0,04
The incidence of esophagitis 6 1 <0,01
The need for further outpatient 20 2 0,18
bougienage

Esophageal perforation 2 0 0,30
Mortality 1 case (4.3%) 0% <0,01

*Statistical significance was calculated using the x? or t-test; differences were considered significant at p <

0.05.
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Results. Hospitalization times in the late-presentation group ranged from 32 to 45 days and
depended on the severity of the stenosis and the presence of complications. The average number of
bougienage procedures in this group was 3.4 tfimes higher than in the second group, where treatment
was initiated promptly.

The most common complications in the first group were esophageal restenosis (in 10 of 23 cases)
and two perforations, one of which was fatal (mortality rate was 4.3%). In the second group, restenosis
was observed in two cases, with no perforations or fatalities.

The need for further outpatient bougienage occurred in 20 of 23 patients in the first group,
compared to only two in the second. Detailed data are presented in Table 2.

Discussion. The length of inpafient freatment in the late-presenting group was determined by the
need for repeated bougienage, beginning with the smallest diameter bougies. Achieving the age-
appropriate esophageal lumen (38-42 Fr) required 18 to 25 days, with bougienage frequency up fo
three times per week under general anesthesia. Once the target diameter was achieved, bougie-
nage continued on an outpatient basis or in the hospital, twice per week.

Esophageal restenosis was observed in 10 children in this group and developed during both inpa-
tient and outpatient periods. Its development was associated with the initial rigidity of scar tissue, poor
nutrition, and failure to comply with the recommended frequency of bougienage.

Esophagitis was also more frequently diagnosed in patients in the late presentation group, occur-
ring in six cases. Clinically, it manifested as persistent hyperthermia (up to 39-40 °C), increased sali-
vation, dysphagia, and retrosternal pain. In many cases, episodes of esophagitis coincided with the
fransition to a larger caliber bougie, suggesting that the inflammation was triggered by microtrauma
fo the mucosa, followed by infection of the deeper layers of the esophagus.

Perforations occurred in two cases, despite the use of a guidewire during bougienage. The causes
were an inappropriately chosen bougienage, forced dilation, and bougienage performed against
the background of developing esophagitis. Both patients underwent emergency surgery with esoph-
ageal dissection, creatfion of a cervical esophagostomy, and distal dissection. One child died of
mediastinitis despite treatment..

In contrast, in the second group, gastrostomy was not required in any case. Moderate lumen nar-
rowing and lesser wall rigidity allowed for safe bougienage under esophagoscopic or fluoroscopic
guidance using a guidewire.

It should be noted that the majority of patients in the first group had decompensated stenoses
with severe narrowing of up to two-thirds of the lumen, inability to visualize the distal sections, and the
presence of pseudodiverticula in the affected area. In such cases, the technique of gastrostomy bou-
gienage with thread insertion significantly improved the safety of the procedure. Direct bougienage
without a guidewire in the presence of severe stenosis was associated with a high risk of perforation.

Thus, an increase in the interval between the onset of stenosis symptoms and the start of bougie-
nage contributes to increased fissue rigidity and the transformation of the mucosa into dense fibrous
connective tissue—a natural outcome of the reparative phase of a burn [5]. These morphofunctional
changes reduce the effectiveness of bougienage and increase the risk of complications.

Conclusion. The fiming of seeking specialized medical care for chemical burns of the esophagus
in children directly affects the severity of cicatricial stenosis and subsequent freatment tactics.

In children with late admission (on the 35th-48th day), decompensated forms of stenosis pre-
dominate, requiring the formation of a gastrostomy and multiple bougienage sessions with a gradual
increase in the diameter of the bougies, which prolongs the hospitalization period and increases the
risk of complications.

The technique of esophageal bougienage through a gastrostomy with the passage of a thread
has proven itself as an effective and technically safe method in cases where endoscopic bougie-
nage cannot be performed due to severe obstruction of the lumen.

In the late-admission group, the complication rate was significantly higher: esophageal restenosis
was observed in 43.5% of patients, esophagitis in 30.4%, perforation in 8.7%, and mortality was 4.3%.
Meanwhile, in children hospitalized within the optimal timeframe (20-25 days), bougienage could
be performed under endoscopic or fluoroscopic guidance without the need for gastrostomy, with a
significantly lower rate of restenosis, complications, and readmissions.

The obtained data emphasize the need for early diagnosis, adherence to the conservative freat-
ment protocolin the acute period of esophageal burns, as well as timely referral of patients to special-
ized surgical hospitals that have the capabilities of both endoscopic and gastrostomy bougienage.
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XUMUYECKUE OXXOTU NULLLEBOAA Y AETEW: TAKTUKA AEYEHUA PYBLLOBbIX CTEHO3OB B
3ABUCUMOCTU OT CPOKOB OBPALLEHUA

B.B. CapceHoBaq, b.H. bucaaues, b.K. AxeHaaaes, C.[l. AocmarambeTos,
A.B. Tycynkaaues, X.T. bay6ekoB

3anaAHO-Ka3axCTAHCKMIM MEAMUMHCKMIM YHUBEPCUTET MMeHM Mapata OcnaHoBa,
Kadbeapa aeTtckom xmpyprum, Aktobe, KazaxctaH

AHHOTAUMS

LLeAb. OLEeHUTb BAMSIHME CPOKOB OBPALLLEHNS 30 MEAMLIMHCKOM MOMOLLLBIO MOCAE XMMMHECKOTO OXOra Mnu-
LLLEBOAQ HA YOCTOTY M BbIPAXKEHHOCTb PYOLLOBbIX CTEHO30B Y AETEN.

MaTtepuaabl U MeToAbl. [TPOBEAEH PETPOCMNEKTUBHBIM AHAAM3 34 CAYHOEB MOCAEOXOTOBbIX CTRUKTYP MULLLE-
BOAQ Y AETEMN, AEUYMBLLIMXCSH B AETCKOM CTALIMOHAPE 3anaaHoro permoHa Kasaxctara 8 2016-2024 rr. Bce cAyvam
OblIAM OOYCAOBAEHBI MPUEMOM KAYCTUHECKMX BELLLECTB. NAUMEHTbl PACMPEAEAEHDBI HO ABE TPYMMbl B 3ABUCUMO-
CTW OT CPOKOB FOCTUTAAM3ALMKM. AMATHOCTUKA BKAKOHOAQ SHAOCKOMMYECKOE U PEHTTEHOKOHTPACTHOE MCCAEAO-
BAHME. [TpU AEKOMMNEHCUPOBAHHbBIX CTEHO3AX MPUMEHAAU TACTPOCTOMMUIO C BY>XMPOBAHMEM 3Q HUTb, NpPK CyD-
KOMMEHCUMPOBAHHbIX — BY>KMPOBAHME MOA SHAOCKOMMUYECKMM UAU PEHTTEHOAOTUYECKUM KOHTPOAEM.

Pe3yAbTATbI. Y MALMEHTOB, MOCTYNMBLUMX HO 35-48-€ CYTKM MOCAE TPABMbI, MOTPEOOBAAOCH OOAbLLIEE YUCAO
npoueayp 6y>XMPOBAHMUS, HYALLLE PA3BMBAAMCH OCAOXKHEHUS (PECTEHO3, 330d0ArmT, NepdOOPALMS); 30PEMCTPU-
POBAH OAMH AETAABHbIM MCXOA HQ POHE MEAMACTUHUTA. Y MALMEHTOB, FTOCMUTAAM3IMPOBAHHBIX B BOAEE PAHHME
CpOokK (20-25-e cyTkM), CTPUKTYPbI ObIAM MEHEE BbIDOXXEHHbBIMM, FTACTPOCTOMMS HE MOTPEOOBAAACH, KOAMYECTBO
npoueayp 6y>XMPOBAHUS ObIAO MUHUMAABHBIM. METOAMKA BYXXMPOBAHUS YEPE3 FTACTPOCTOMY C MPOBEAEHUMEM
HUTM OKA3AAQCH 3G0COEKTUBHOM MPU THKEABIX CTEHO3AX.

3akAloveHne. PaHHee HaNPABAEHWE MALMEHTOB B CMELMOAANIMPOBAHHbLIE XMPYPIMYECKME CTALMOHAPI NO-
3BOASET CYLLLECTBEHHO CHU3UTb THKECTb PYOLLOBbIX M3MEHEHUIM MULLLEBOACQ U YAYHLLIAET PE3YABTATHI AEYEHMSA.

KAto4yeBbie CAOBQ: XMMUMYECKMI OXXOT MULLIEBOAQ, CTEHO3, BY>XXKMPOBAHME, TACTPOCTOMMS, AETU, OCAOKHEHMS,
3300barmT, NepgpopaLms.

BBeAeHHe. XMMMYECKME OXOTM MULLLEBOAQ Y AETEN OTHOCATCA K YUCAY HOMDOAEE THKEABIX BUAOB
ObITOBOM TPOBMbI, BO3HUKAIOLLLEM MPEUMMYLLLECTBEHHO MPU CAYHAMHOM MPOTrAQTbIBAHMM ArpeCCUMBHbIX
XMMMUYECKMX BELLLECTB, TOKMX KAK YKCYCHAS DCCEHLMSA, LLLEAOYM, ObITOBbIE YUCTALLLME CPEACTBA M AD.
[1, 2]. HO pAHHMX 3TANAX KAMHMYECKAS OLLEHKA TAYOMHbBI MOPAXKEHUI CAM3MCTOM M MOACAM3MCTOM OBO-
AOYEK MULLLEBOAQ, KAK MPABMAO, 3A0TRYAHEHA M PEAKO ObIBAET OObEKTMBHOM [3].

OAHUM M3 HaAMBOAEE YACTBIX U TIKEABIX MOCAEACTBMM XMMMYECKOTO OXXOTd ABASETCH GOOPMMUPOBA-
HME PyOLLOBOro CTEHO3A NMLLLEBOACQ. COFAQCHO AMTEPATYPHBIM ACGHHbBIM, AQHHOE OCAOXHEHWE PA3-
BMBAETCS MPEUMMYLLLECTBEHHO HA 3—4 HEAEAE MOCAE TPABMbI (21-25-€ CyTKM), B oa3e OPraHM3aLmm
N PEMOAEAMPOBAHMSA TKAHEM [4]. TTO3AHAS TOCMUTAAMIALMSA, HEAAEKBATHOE MEPBUYHOE BEAEHME U OT-
CYTCTBME €AMHbIX MPOTOKOAOB 3HOYUTEABHO MOBBILLAKOT PUCK PA3BUTUSA BbIPCAXKEHHbIX, PE3UCTEHTHBIX K
KOHCEPBATMBHOM TEPAMMM CTEHO30B [5].

B HacTOsLLLEE BPEMS OTCYTCTBYIOT YETKO PEFAGMEHTUPOBAHHbLIE PEKOMEHAALLMN, OMPEAEAOLLLME
OMTUMOAbHbIE CPOKM HOYAAQ, YACTOTY M METOAMKY MPOBEAEHUS BY>KMPOBAHMS Y AETEM C MOCAEOXO-
FTOBbIMM CTPUKTYPAMMU MULLLEBOAQ. DTO CYLLLECTBEHHO 3ATPYAHIET CTAHAQPTU3IALMIO A€HEBHBIX MEPO-
MPUATUIA U MOAYEPKMBAET HEOOXOAMMOCTb AQABHEMLLIETO U3YYEHUT AQHHOM MPOBAEMBI.

HacTosawas pabota OCHOBAHO HO MHOTOAETHEM OMbITE PEMMOHAABHOTO CMELMAAMIMPOBAHHOTO
CTALUMOHAPA M MOCBALLLEHA OLLEHKE DADTAOEKTUBHOCTU MOUMEHIEMON TAKTUKM AEYEHUS MALMEHTOB C
MOCAEO0XOTOBbIMM CTPUKTYPAMMU MULLLEBOAC.

LLeAb nccAaeAO0BAHUA. [TOOAHAAM3UPOBATL 3ABUCHUMOCTb HOCTOTbI M BbIDCXKEHHOCTU PYOLLOBbIX CTE-
HO30B MULLLEBOAQ Y AETEM OT CPOKOB OBPALLLEHMS 30 MEAMLMHCKOM MOMOLLLBIO MOCAE XMMMHYECKOTO
oXora.

MaTepuanbl U1 METOABIL. B MCCAEAOBAHME BKAKOYEHBI AQHHbIE 34 AETEM C MOCAEOXOTOBbIMMK PYO-
LLOBbIMM CTEHO3AMM MULLLEBOAC, MPOXOAMBLUKMX AedeHMe B MOAD r. AktoBe B mepuoa ¢ 2016 no 2024
roa. CpeaHui BO3PACT COCTABMA 3,1 TOAQ (OT 1 A0 9 AeT); NPEOBAAAOAN MAABIMKK (73,5%). OCHOB-
HOM MPUYUHOM OXOrd B 24 CAydasx (70,6%) CTAAO MPOTrAQTbIBOHME LLLEAOYHBIX BELLLECTB, B 10 CAYy4asaX
(29.4%) — KNCAOT, MPEUMYLLLECTBEHHO YKCYCHOM 3CCEHLMM.
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Ta6anua 1. CPABHUTEABHAS XAPAKTEPUCTUMKA ABYX MPYMM NALMEHTOB B 3ABUCMMOCTH OT CPOKOB
MOCTYMAEHMA B CTALIMOHAP

MoKa3aTeAs pynna | (nosaHee o6pawe- |lFpynna Il (cBoeBpemeHHoe

H1e, n=23) o6pauwieHme, n=11)

CpeAHWin CPOK MOCTYMAEHMS (CYTKM) 41,2 22,7

MPUYMHA OXKora: 18/5 6/5

LLLEAOYL / KUCAOTA

CreneHb XMMMYECKOTO OXKOra NULLLEBOAC B lb-1Il A -1l A

aHamHese (no Zargar)

CT1aAMg CTEHO3A MPU MOCTYNAEHUM AekomneHcaums CybkomneHcaums

racTtpoctomms no Kaaepy (%) 100% 0%

Bce naumeHTbl MOCTYNAAM C MPU3HAKAMM AEKOMMNEHCUPOBAHHOTO MAM CYOKOMMNEHCHMPOBAHHOIO
CTEHO3Q MULLLEBOAQ, CTEMEHb BbIPAXKEHHOCTM KOTOPOrO 30BUMCEAQ OT CpokoB obpalleHms. C ama-
THOCTHUYECKOM LLEABIO BCEM AETIM BbIMOAHAAQCH oMBpoa30doarockonms (POC) AAR OLLEHKM CTENEHM
CYXXEHMA 1 €ro LLEHTPMYHOCTU. NPOTIHKEHHOCTb MOPCXKEHMS YTOYHIAOCH C MOMOLLLBIO PEHTTEHO330-
doarockonmm C BOAOPACTBOPUMbBIM KOHTPACTOM.

Y 23 NAUMEHTOB, TOCMUTAAM3MPOBAHHbBIX HO 35-48-€ CYTKM MOCAE TPABMbI, AMATHOCTUPOBAHbBI AE-
KOMMNEHCUPOBAHHbIE DOPMbI CTEHO3A C BbIPOXXEHHbBIM CY>XXEHUEM B BEPXHEM UMAM CPEAHEN TPETH
MULLLEBOAQ, MPU ITOM MPOCBET 30 30HOM CY>XXEHMS BU3YAAMIUMPOBATb HE YACBOAOCH. DTU MALMEHTHI
NPEUMYLLLECTBEHHO MPOXMBAAM B DAMIAEXKALLLMX PerMoHax 3anaaHoro KasaxctaHa. B aHamHese oT-
CYTCTBOBOAAQ FTOPMOHAABHAS TEPAMNMSA, MUTAHME HAYUMHAAOCH HA 1-2-€ CyTKM 6e3 NpeABAPUTEABHOM
OLLEHKM TAYOMHBI OXXOra. Bcem AeTam AQHHOM rpynnbl ObIAQ BBIMTOAHEHA rAcCTPOCTOMMA Mo Kaaepy
— KOK AAg OBecnedeHms MUTAHKWS, TOK K AAR MPDOBEAEHME HUTU C MOCAEAYIOLLMM BY>KMPOBAHMEM M-
LLLEBOAQ.

KaambpoBoyHoe OyXMPOBAHME MPOBOAMAOCH HA 10-€ CYyTKM MOCAE TACTPOCTOMMM C LLEABIO
ONPEAEAEHMS MPOXOAMMOCTU U AMAMETPA MULLLEBOACD, MOCAE YEro NEPEXOAMAM K PACLLUMPEHMIO C
MCMOAb30BAHMEM OYy>KEWM BO3PACTAIOLLLETO pasmepa. Kaxkaoe BMELLATEALCTBO COMPOBOXAAAOCH
3HAOCKOMUYECKUM KOHTPOAEM AO U MOCAE MPOLLEAYPBI. [TOCAE AOCTUXKEHMA BO3PACTHOTO AMAMETPA
NALMEHTA MEPEBOAMAM HO AMOYAQTOPHOE AEYEHME,

OcrtaBLumecs 11 aeten OblAK FOCAUTAAM3MPOBAHbI HO 20-25-€ CYTKM MOCAE TPABMbI C KAMHUYECKM-
MM MPU3HOKOMM CYOKOMMNEHCHUPOBAHHOIO CTEHO3A. B 5 CAYHASX MPUYMHOM OXXOrA CTAAQ YKCYCHQAS
3CCEHUMS, B 6 — LLLEAOYHbIE YMCTILLLME CPEACTBA. BOABLLUMHCTBO (8 MALMEHTOB) ObIAM HAMPOBAEHDI B
HALLY KAMHUKY HO paHHEM 3Tane. Mo AQHHbIM SHAOCKOMMM, CTEHO3bI B 3TOW rpynne OblAM MeHee
BbIDC>KEHHbBIMM, 4TO MO3BOAMAO BbIMOAHSATb BYXXMPOBAHME MOA DHAOCKOMMHECKMM MAU PEHTTEHOAOTU-
4ECKMM KOHTpOAEM Be3 HEOBXOAMMOCTH MPEABAPUTEABHOM FACTPOCTOMMM. MICMOAB3OBAAMCH OYy>XM
BO3PACTHOIO AMAMETPA MAM HA 2—4 Fr MeHbLUE, YYUTBIBAS MEHBLLYIO PUTMAHOCTb CTEHKM U CYXXEHME
NPoCBETA He BOAEE HEM HO OAHY TPET.

MaumeHTbl BbIAM PA3AEAEHBI HO ABE TPYMMbl B 3ABUCUMMOCTM OT CPOKOB OBPALLLEHMS:

lpynna | (no3aHee obpalleHune) — 23 pebEeHKAa;

lpynna ll (ceoeBpemeHHoe obpalleHmne) — 11 aeten.

loynnbl ©blAM COMOCTABMMbI MO BO3PACTY, TUMY XMMMYECKOTO AreHTa MU CTEMEHM NOPAXKEHUS MK-
LLLEBOAQ MO KAACCHMADMKALLMM Zargar.

B paMKOX MICCAEAOBOHMS ObIAC MPOBEAEHO CPABHUTEABHAS OLLEHKA PE3YALTATOB A€YEHMS B OBEMX
rpynnax. Kpurepmamm 23dodoekTMBHOCTU TEPAMUM CAYXKMAM: AAUTEABHOCTb TOCTIMTAAM3ALLMK, YHOCTOTA
PA3BUTMA SPO3MBHOIO 3300PArMTA B NpoLecce BYy>XMPOBAHMSA, YOCTOTA PECTEHO3UPOBAHUS MULLLEBO-
AQ, HOAMYME OCAOXHEHMM (BKAIOYAS MMKPOMEPADOPALMM, KPOBOTEYEHMSA), O TAKKE AETAAbHbIE MC-
XOAbI.

Pe3yAbTaTbl. CPOKM FOCMUTAAM3ALMM B TPYMNNE NO3AHErT0 0BpPALLLEHMS BAPBUPOBAAM OT 32 A0 45
CYTOK M 30BUCEAM OT BbIPDAXKEHHOCTM CTEHO3A M HOAMYMI OCAOXKHEHUIU. CpeaHee KOAMYECTBO MpoLLe-
AYP OY>XMPOBAHMS B 3TOM rpynne OKA3AAOCh B 3,4 pA3Q BbILLIE, HEAM BO BTOPOM rpymnne — Npu CBOEBPE-
MEHHOM HAYAAE AEHEHUS.

Hanboaee 4aCTbIMMU OCAOXKHEHMAMM B MEPBOM rpynne OblAn PECTEHO3 nNuLLLeBOAA (B 10 13 23 HaO-
OAOAEHMI) U ABE MEePdDOPALMM, OAHA M3 KOTOPbIX 3ABEPLLIMACCE AETAAbHbBIM MCXOAOM (AETAABHOCTb
cocTtasmaa 4,3%). Bo BTOpOM rpynne pecTeHO3bl OTMEYEHDI B 2 CAYHAaX, MePdOOPALMA M AETAAbHbBIX
MCXOAOB HE 3ACPMKCHMPOBAHO.
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MoTpeBHOCTb B AGABHEMLLEM AMBOYAQTOPHOM BY>KMPOBAHMM BO3HUKAA Y 20 13 23 NALMEHTOB Nep-
BOM rPYyMMbl, TOTAQ KAK BO BTOPOM — TOABKO B 2 CAY4OSX. [1OAPOBHbIE AQHHbIE MPEACTABAEHDBI B TADAMLLE 2.
Ta6anua 2. CpaBHUTEABHAS OLLEHKO DADADEKTUBHOCTU AEYEHMA ABYX FPYMM MALLMEHTOB B 3ABUCUMMOCTH OT

CPOKOB MOCTYMNAEHUS B CTALLMOHAPD

MoKA3aTEAD pynna l (nosAliee o6pa- | Ipynnall (caoeape_meHHoe p-3HOuEHHe
w.eHue n=23) o6pauieHme n=11)

CpeaHee YMCAO NPOoLEAYP 24 7 <0,01
CTALMOHAPHOTO BY>XMPOBAHMA

AAUTEABHOCTb TOCMUTAAMIALLMM 32-45 15-22 <0,01
(KOMKO-AHWM)

HacCTOTA PECTEHO3UPOBAHMUS 10 2 0,04
HacToTa PA3BUTMS 23030ArMTA 6 1 <0,01
MNoTpebHOCTb B AQABHEMLLIEM 20 2 0,18
AMBYAQTOPHOM OY>XMPOBAHMM

MNepdhopaums NMLLLEBOAC 2 0 0,30
AETOABHOCTb 1 cAydam (4,3%) 0% <0,01

* CTATMCTMYECKAS 3HAYUMOCTL PACCYMTLIBAAQCH C MCIIOAL3OBAHMEM X2 MAM t-KDUTEPMS, PA3AMYNST CYUTAAUCH
3HAYUMbIMM NPy P < 0,05.

O6cyxaeHHue. [NPOAOAKUTEABHOCTb CTALIMOHAPHOIO AEYEHMS B FPYMMne MO3AHErO OBpPALLEHMS
ObIAC OOYCAOBAEHA HEODBXOAMMOCTBIO MHOTOKPATHOTO BY>XMPOBAHMS, HOYMHABLLETOCS C ByXXen MU-
HUMOABHOTO AMAMETPA. AAS AOCTMIKEHMS BO3PACTHOIO MPOCBETA MULLLEBOAA (38-42 Fr) TpeboBAAOCH
oT 18 A0 25 cyTOK NpU 4aCToTe BY>XKMPOBAHMSA AO TPEX PA3 B HEAEAID MOA OBLLIEM AHECTE3MEN. [TocAe
AOCTMDKEHMS LLEAEBOTO AMAMETPA BY>KMPOBAHME MPOAOAXKAAOCH AMOYAQTOPHO MAM B CTALMOHAPE
C YOCTOTOM 2 PA3A B HEAEAIO.

PecTeHO03 MULLEBOAQ HADAOAGACA Y 10 AeTEN 3TOM rPYMMbl M DOPMUPOBAACH KAK B CTALLMOHAP-
HbIM, TOK M B AMBOYAQTOPHbLIM Mepuoa. Ero passmime acCouMMPOBAAOCH C MCXOAHOM PUTMAHOCTBIO
PYBLOBOM TKAHU, HAORYLLEHMEM PEXMMA MUTAHMI M HECODAIOAEHMEM PEKOMEHAOBAHHOM KPATHO-
CT1 BY>KMPOBAHMS.

230 ArUT TAKXKE YALLLE BbISBAIACS Y MALMEHTOB rRYMMbl MO3AHETO OOpALLEHUT — B 6 CAYyHOaX. KAK-
HUYECKM OH MPOABAIACH CTOMKOM rnneptepmmen (A0 39-40 °C), YCUAEHHbIM CAIOHOTEYEHNEM, AMC-
doarmen 1 3arpyAMHHOM BOAbID. BO MHOIMMUX CAYHQSX 3MM30AbI 33030ArMTA COBMAAOAM C MEPEXOAOM
HQ GOAbLLMM KAAMBP OY>KA, YTO MO3BOAAET MPEAMNOAOXMUTb, YTO BOCMAAEHME MPOBOLIMPOBAAOCH MU-
KPOTPABMAMM CAMIUCTOM C MOCAEAYIOLLLUM MHAPULMPOBAHMEM BOAEE TAYOOKMX CAOEB MULLLEBOAQ.

MNepdoopaumm, HECMOTPS HA MCMOAb3OBAHME HUTU-TMPOBOAHMKA MPU BY>KMPOBAHMM, MPOMU3OLL-
AU B ABYX CAYYQSX. [TOMYMHAMM CTAAM HECOPA3IMEPHbIM MOABOP Byxa, FOOPCHUMPOBAHHOE PACLLM-
PEHME U MPOBEAEHUE BY>XXMPOBAHMA HAO JOOHE Pa3BMBAOLLLErOCA 330paArmTa. OBOMM NALMEHTAM
OblAQ BbIMOAHEHO 3KCTPEHHAS ONepaLMsi C PA30BLLLEHMEM MULLLEBOACQ, FDOPMUPOBAHMEM LLIEMHOM
33030ArOCTOMBI M OTKAIOYEHUEM AMCTAABHOTO OTAEAQ. OAMH PEBEHOK CKOHYOACH OT MEAMACTUHUTQ,
HECMOTPS HA MPOBOAMMOE AEHEHME.

B NP OTMBOMOAOXHOCTL 3TOMY, BO BTOPOM FPYMMNe HU B OAHOM CAY4aE HE NOTPEBOBAACCH FACTPO-
CTOMMUS. YMEPEHHOE CYXXEHME MPOCBETA M MEHBLLIASN PUTMAHOCTb CTEHKM MO3BOAIAM BE30MACHO BblI-
MOAHSTb OY>XMPOBAHME MOA KOHTPOAEM 330G0ArOCKOMUU MAU PEHTTEHOCKOMUKM C UCTOAB3OBOHMEM
CTPYHbI-NPOBOAHMKA.

CAeAyET OTMETUTD, YTO Y BOABLLMHCTBA MALMEHTOB MEPBOM MPYMMbl HOBAKOAOAMCh AEKOMMNEHCH-
POBOHHbIE CTEHO3bl C BbIPDOXKEHHbIM CY>XEHMEM AO 2/3 MPOCBETA, HEBO3IMOXHOCTbIO BM3YAAM3ALMM
AMCTAAbHbIX OTAEAOB U HOAMYMEM MCEBAOAMBEPTUKYAOB B 30HE MOPAXKEHMUSA. B TAKMX CAYHASIX METOAM-
KA BY>XMPOBAHMSA 4HEPES TACTPOCTOMY C MPOBEAEHMEM HUTU CYLLLECTBEHHO MOBbLILLAAC BE30MACHOCTb
BMELLATEALCTBA, MOCKOABKY MPIMmoe BYy>XMPOBAHME BE3 MPOBOAHMKA B YCAOBMAX THKEAOIO CTEHO3A
COMPOBOXKAQAOCH BbICOKMAM PUCKOM NePTDopaLLMM.

Takmm O0BpPa3OM, YBEAMYEHNE MHTEPBOAAO MEXAY MOJBAEHMEM CUMMITOMOB CTEHO3IMPOBAHMA U
HAYOAOM BY>XMPOBAHMA CMOCODCTBYET HOPACTAHMIO PUTMAHOCTU TKAHEM 1 TPAHCHOPMALMM CAU3M-
CTOM B MAOTHYIO OUBPO3HYIO COEAMHUTEABHYIO TKOHb — 3AKOHOMEPHBIN MCXOA PEMAPATUBHOM dOA3bI
oxora [5]. 3TM MOPAOODYHKLMOHAABHBIE M3MEHEHMA CHUXKXAIOT 2FOADEKTUBHOCTh BY>KMPOBAHMS U
YBEAMHYMBAIOT PUCK OCAOXKHEHUMA.

3akaodeHue. Cpokm obpaLLLEHMS 30 CAELMAAMIMPOBAHHON MEAMLIMHCKOM MOMOLLLBIO MPUM XM-
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MMYECKMX OXXOTFaX MULLLEBOAC Y AETEM HAMPAMYIO BAMSIOT HO BbIDOXKEHHOCTb PYDOLLOBbIX CTEHO30B M
MOCAEAYIOLLLYIO TAKTUKY AEYEHUS.

Y A€TEN C MO3AHMM MOCTYNAEHMEM (HO 35-48-e CyTkn) NpeobAaAQioT AEKOMMNEHCUPOBAHHbIE
AdOOPMbI CTEHO3Q, TPEDBYIOLLIME OOPMUMPOBAHMSI TACTPOCTOMbI M MPOBEAEHUA MHOTOKPATHbIX CEQH-
COB BY>XMPOBAHMS C MOCTEMEHHBIM YBEAMYEHNEM AMAMETPA BY>XXEM, YTO YAAMHAET CPOKM FTOCIUTAAM-
30UMK 1 MOBBILLAET PUCK PA3BUTUI OCAOXKHEHMUM.

MeToAMKa BY>KMPOBAHMS MULLLEBOAQ YEPE3S TACTPOCTOMY C MPOBEAEHNEM HUTU 3APEKOMEHAOBO-
AQ Ccebs KOK 20D EKTUBHBIN M TEXHUHYECKM OE30MACHBIN CNOCOB B CAYHOIX HEBO3MOXKHOCTM BbINMOAHE-
HUS DHAOCKOMMUYECKOTO BY>XMPOBAHMS MNPM BbIPOXKEHHOW OBCTPYKLLMM NPOCBETA.

B rpynne no3saHero o0paLLLEHMS YHOCTOTA OCAOXHEHUI BbIAG 3HOYMTEABHO BbILLE: PECTEHO3 M-
LLLEBOAC HOBAIOAQACH ¥ 43,5% naumeHTos, a30darmt — y 30,4%, nepdoopaums — B 8,7%, AETAAbHOCTb
COCTABMAQ 4,3%. B TO Bpems KaK y AETEN, TOCTIUTAAM3MPOBAHHbLIX B OMTUMOAbHbLIE CPOKM (Ha 20-25-e
CYTKM), BY>KMPOBAHME YAOBAAOCH MOOBOAMTE MOA KOHTPOAEM SHAOCKOMMM UAM PEHTTEHOCKOMMUM BE3
HEOBXOAMMOCTU TACTPOCTOMMM, C CYLLECTBEHHO MEHbLLIEN YOCTOTOM PECTEHO30B, OCAOXHEHUI U
MOBTOPHbIX FTOCTUTAAM3ALLMIA.

MOAYYEHHbBIE AQHHbLIE MOAYEPKMBAIOT HEODBXOAMMOCTb PAHHEN AMATHOCTUKKU, COBDAIOAEHMS MPO-
TOKOAQ KOHCEPBATUBHOIO AEYEHMSA B OCTPOM MEPUOAE OXOra MULLLEBOAQ, O TAKXE CBOEBPEMEHHOTO
HOMPABAEHMS MALMEHTOB B CNELMAAMIMPOBAHHBIE XUPYPIMYECKME CTALMOHAPSDI, PACMOAQratoLLLME
BO3MOXXHOCTIMM KOK IHAOCKOMMHYECKOTO, TAK M TACTPOCTOMMYECKOTO BY>XMPOBAHMS.
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ABNORMALITY OF HEMOSTASIS AT NONTRAUMATIC SUBDURAL HEMATOMAS IN CHILDREN
G.T. Sultankulova, J.M.Turlekieva, D.U. Smagulova, K.T. Tursunov, D.J. Kuatbekov
NCJSC «Asfendiyarov Kazakh National Medical Universityn, Department of Pediatric Surgery

Academician K.S. Ormantaev, Almaty, the Republic of Kazakhstan
Clinical site: Children’s Emergency Medical Care Center Kazakhstan, Almaty

Summary. The purpose of the work: to identify the role and changes in the subdural hematoma of the brainin
children, the anficoagulant system of vascular-thrombocytic and hemostasis. In the period from 2014 to 2024, we
studied the state of the hemostasis system of 79 sick children admitted fo our hospital with hemorrhagic stroke.
In order for all the research results fo be consistent, Platelet Adhesion was determined in the process of compar-
ing children taking collagen, ristomycin and adrenaline with children from the control group in several stages.
This indicates that thrombocytopenia or thrombocytopathic syndrome has been detected. Decreased platelet
activity leads to repeated bleeding in children. The result obtained is that it has been proven that blood clotting
depends not only on platelet disorders, but also on blood clotting factors.

Keywords: children, hemostasis, cerebral circulation of biood, stroke for children.

Introduction. 80 percent of brain hemorrhages in children are fatal, including the most significant
vascular cerebropathy [4]. Damage to the blood vessels of the brain can lead to metabolic
imbalances, brain edema, and several other pathophysiological changes. The activity of these
changes determines the course and prognosis of pain.

Blood diseases, including leukemia, coagulopathy, thrombocytopenic purpura, diffuse connective
tissue vasculitis, are the cause of brain hemorrhage in children [5].

The most common cause of acute cerebrovascular diseases is primary and secondary
coagulopathies (scattered blood clotting syndrome). After bacterial and viral infections, the patient
develops: spina bifida, sepsis, acute bacterial endocarditis, and the most common scattered blood
clotting syndrome as a result of the herpes virus [3].

The platelet connects with the vascular wall between the plasma element and serves as the main
component of the hemostasis System [2].

Hemostasis is subject to neurohumoral regulation and, performing the function of auroretfination,
controls bleeding on the one hand, and on the other, controls the process of stopping bleeding, that
is, when bleeding, inhibits the transition of scattered blood to clotting syndrome.

The close Binding of the vascular wall and platelets to each other is intertwined by several authors
with the general mechanism of vascular-thrombocytaric hemostasis. It forms primary hemostasis [2].

The hemostasis system plays a key role in maintaining the uniformity of the intfernal environment
of the body, maintaining the permeability of blood vessels, microcirculation and hematopoiesis. It
should not be assumed that the blood clotting system does not depend on anything in the body, on
the contrary, it is functionally and biochemically closely related to other physiological systems. This
means that a pathological change in the blood clotting process in the body, not only in one, but also
affects the pathology of the activity of other blood clotfting elements [1, 2].

The purpose of the work: to identify the role and changes in the subdural hematoma of the brain
in children, the anticoagulant system of vascular-thrombocytic and hemostasis.

Materials and methods. Complex clinical laboratory, biochemical, paraclinic (craniography,
echoencephalography, computerized tomography of the brain) research methods were carried out
for all children.

This method is used when the child is admitted to the hospital, on the 1st, 3-5, 7-10 days of illness.

When the child was admitted to the hospital, the following indicators were determined:
determination of the duration of bleeding by the DACA or Ivy method, determination of platelet
count, thrombus retraction, Platelet Adhesion using inducers (adrenaline and ristocetin).

1. Prothrombin index according to the Kvik's method.

2. Plasma recalcification time according to the Bergergof's method.

3. Total fibrinogen according to the Rutberg’s method.

4. Fibrinogen B (according to the methods of Kummin G and Lion R).
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5. Ethanol gelation test (according to the method of G.S. Gadal, V.G. Lychev).

6. Protamine sulfate test (according to the method of Lipinskaya V.S. with co-author).

At the same time the special additional research methods were used:

1. Clot-lysis test on the fibrin plate and activity of the plasminogen activator test according to the
Astrup’s method.

2. Auto-coagulative test (ACT) according to the Berkard’'s method, in the modifications of
Barkagan L.Z. and Ivanov E.L.

3. Fibrin/fibrinogen degradation products according to the method of Nanninga et Guest.

4. Protein C (IF A).

5. Antitrombin Il according to the method of Abillgard.

To study the hemostasis system, in the morning on an empty stomach, we take blood from a
peripheral vein into a selicon vessel. To keep the blood smooth, we use 3.8 percent sodium citrate in
a rafio of 9:1 for the purpose of matching the hemotocrit.

1 method - for the platelets count, the microscopical platelets count method in the Goryaev's
chamber was used. The automatized counters are used at the screening programs [64].

2 method-theresearch of the platelets aggregative activity. The platelet aggregationis measured
by comparison of changes in the opftical density of the investigated plasma samples before and after
aggregation in an abundant and poor with platelets plasma. This method has an advantage of more
accuracy and repeatability, and it compares favorably with other photometrical methods during of
which the optical density changes within the platelet aggregation process is not investigated in the
abundant and poor with platelets plasma. Summing aggregation index is calculated according to
the obtained data [7].

3 method - fime duration of hemorrhage according to the Duck’s or Ayvi's method. The rate of
the clotting reaction in the venous blood is determined at 37 °C with the correction for that the blood
mixing in the vial forces the coagulation process. Three-vial test version is used more often [8].

4 method - definition of antfifrombin Il according fo the method of Abillgard. Being studied
platelets poor plasma is subjected to thermal defibrination and mixed with standard quality of the
thrombin. After 3 minutes incubation of this mixture, the residual thrombin activity is determined in if.
The more active antithrombin il in the test plasma, the lower the residual thrombin activity, and the
slower fibrinogen, on which this activity is tested, coagulates [9].

5 method — definition of the fibrin/fibrinogen degradation products. The test is based on the ability
of some S. aureus strains fo interact with two areas of the fibrinogen molecule, fibrin-monomer and
early fibrinogen degradation product (fragment X) on the receptor level. From these components the
soluble fibrin complex and fragment X are left in the serum obtained after plasma coagulation. The
total content of the soluble fibrin complex and fragment X are determined using the agglutination
at the mixing process of different serum dilution with homogenous staphylococcus suspension [10].

6 method - fibrinogen definition. Fibrin formed after plasma coagulation is dried off very fast and
the fibrinogen content in plasma is determined in accordance with its weight [11].

7 method - definifion of the ethanol gelation test. The appearance of the jelly in plasma, when
you add to it 50% of ethanol, demonstrates the presence of the fibrin-monomer complexes with the
filorinogen degradation products in the plasma [12].

8 method - definition of the protamine sulfate test. The appearance of the clot in plasma, when
you add fo it the protamine sulfate, demonstrates the presence of the non-polymerizing fibrin-
monomer complexes in this plasma [13].

? method - definition of the prothrombin index according to the Kvik’'s method. This method
determines the clofting time of the recalcificational citrated plasma at the addition of the
thromboplastin to it. The thromboplastin activity is tested with the normal plasma.

Results and discussion of them. In the period from 2014 to 2024, we studied the hemostasis system
of 79 children who were admitted to the hospital with cerebral circulation disorders in children after
hemarragic bleeding. A comparison was made with the blood system of children from the conftrol
group, who were hospitalized in a planned manner, who were admitted with different cracks in
terms of location. In patients with acute cerebral hemorrhage, the disease is acute, starting from
the extremities. When admitted to the clinic, petechiae on the skin, mucous membranes, blood
transfusions at the sites of Drug Administration, according to which a decrease in hematocrit was
detected - anemia of II-lll degree after bleeding (erythrocytes 2.3 x 1012/L, hematocrit 16%, Hb - 56/1,
color indicator- 0.6, platelets — 115 x109/L), shock of IIHIl degree from bleeding. According fo the
neurological condition of the received children — lack of consciousness (in case of sopor, coma),
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as well as with clinical signs such as non-standing of the pupil or paresis of the eye nerve, lack of
photosensitivity, inhibition of the corneal reflex, contact or divergence of the pupil, the presence of
anisoreflex, lack of symmetry of the nasolabial friangle. Extended membranous symptomatology and
generalized clinic tetanic convulsions have been found out.

Determining the number of platelets in the blood and their size and determining thrombocytopenia
is the most important part. A decrease in the indicator by 30-50 percent indicates the beginning of
blood clotting inside the vessel. Each injury carries a risk of bleeding, so we decided that there was no
need to determine the resistance of the capillaries.

Heparin was not prescribed to 26 childrenin the control group. In addition, children in all subgroups
received background freatment-actovegin, piracetam,vitamins, diurefic drugs, infusion therapy,
depending on the physiological need, are prescribed.

According to the results of the study, the nature of fibrinogen breakdown products in all children
remained reliably high for the entire period of the study (p<0.001). Compared to children in the confrol
group, this figure is very high on the first day, and then gradually began to decline. Thrombin timing in
children in the control group is normal. In the children under study, this indicator reliably decreases to
13.3%£1.0 (p<0.01) on the first day compared to the children in the control group, by the seventh day
it reliably decreases to 12.8+1.8 (p<0.01), and on the 7-10th day the indicator approached normal. In
the comparison with the first day, the discharge of antitrombin Ill, protein C credibly were higher than
in the control group (p<0,01). Excessive reduction of antithrombin Il and protein C reserves leads to
a sudden exacerbation of intravascular sputum clotting syndrome. At the disseminated intravascular
coagulationits activity becomeslower. The normal values of the antitrombin Il are 80-120%, the regular
level decrease to 50-60% and more is registered at the disseminated infravascular coagulation. In 16
pafients, the ethanol test is positive. Positive ethanol test, the presence of fibrin-monomers, fibrin-
oligomers and fibrin breakdown products, indicates the accumulation of fibrin complex soluble in
blood yellow water. For the first day the fibrinogen accounts 1.0+0.2 (p<0.01), for the 3-5™ day it
accounts 1.5+0.3 and 2.1+0.7 - for the 7-10" day. The hypofibrinogenemia can be explained by
the consumption syndrome. Normally, the content of the fibrinogen in plasma range from 2 to 4 g/I.
The results obtained indicate joint disorders of the combined thrombocytfic-blood clotting system.
In the first degree of scattered blood clofting syndrome, kontrical, heparin, antispasmodics and
deagregants were prescribed. The initial amount of heparin is prescribed 70-100 Units / kg of body
weight per day, then fitrated. In the second degree of the disease, freshly frozen blood yellow water
was prescribed in the amount of 15-20 mi/kg. Only after the recovery of antithrombin lll deficiency
were disorganizers prescribed. The main cause of exacerbation of scattered blood clotting syndrome
is diffuse fibrinolysis, which led to coagulopathic bleeding. Treatment of this degree begins with
the infroduction of freshly frozen blood yellow water, protease inhibitors, heparin in large doses. If
scattered blood clofting syndrome succumbed to freatment, heparin was prescribed, monitoring
blood clotting and coagulogram indicators.

The duration of freatment with heparin depends on the severity of the underlying disease.
For the freatment of scaftered blood clofting syndrome and improving microcirculation, trental
(manufacturer — Aventis Pharma LLC, India). Trental normalizes the rheological properties of the blood,
improves the microcirculations and widens the blood vessels. Solution for infusion. The dosage is settled
by doctor in accordance with the patient’s personality frait. Infravenously, by drop infusion, dose
and prescripfion method are determined by the severity of the disturbed circulation. Curantyl (the
manufacturer is “Berlin-Hemi AG/Menarini Group”, Germany). Curantyl widens the coronary vessels
and provokes the considerable increase of the volumetric blood flow, raises the oxygen content in
the venous blood of the coronary sinus and its absorption by the myocardium. Curantyl promotes the
development of the collateral coronary circulation, decrease of the peripheral resistance, improves
the microcirculation, has the vasoprotective effect.

According to the results of the freatment carried out, on the 10-15th day of freatment, hemostasis
begins to recover. Bleeding views, bleeding from injection sites stopped. The hemoglobin and
hematocrit rates were stabilized (Ht — 39-42%, Hb — 140/1).

Conclusion. In the period from 2014 to 2024, the Department of Neurosurgery of the Center for
emergency medical care of children, the clinical base of the Kazakh Natfional Medical University,
conducted an examination of 79 children with acute cerebral circulation disorders.

On the back of the freatment 12 (15,8%) patients died, this fact is connected with the late
health encounter in the moribundity, 67 children (84.2%) were discharged with mend to the next
aftertfreatment. The cerebral hemorrhage in childhood determines the high percentage of fatalities.
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In the catamnesis, all patients which had the cerebral hemorrhage, the psychoneurological
changes in different measure with the precedence of syndrome movements disturbances and
hypertension — hydrocephalic syndrome are noticed in all patients, in the catamnesis, which had
the cerebral hemorrhage. The complex after treatment during the residual period of the cerebral
hemorrhage allows to reach productive regressing course of the disease and full compensation of
the patients.

On the ground of the obtained data, in the hospital the usage of the determination of the
vessel-thrombocytic complex, coagulative hemostasis and physiological plasma blood-clotting
agenfts in the blood plasma. Due to the high information value, proposed methods allow clinicians
to receive full-rate information about state of coagulative-lytic system in whole, about of disorders of
characteristics of this or that factor and what has an important significance for diagnostics of different
forms of disseminated infravascular clotting syndrome. Obtained data allow pathogenetically to
conduct the freatment of disseminated infravascular clotting syndrome based on the principles of
correctional-substitutive therapy with the use of fresh-frozen plasma, realigically active medicines,
fransfusions of those reasonable to combine with heparin infroduction.

In conclusion, according to the results obtained, it was found that children with severe hemorrhagic
stfroke have mixed thrombocytic-coagulation and platelet-coagulation disorders according fo the
hemostasis system.

Properly directed freatment, systematic freatment of patients with neuropsychiatric stroke will help
fo cope with the hemostasis system and hemorrhagic syndrome, stabilize the condition of patients.
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HAPYLUEHUS TEMOCTA3A NMPU HETPABMATUYECKUX CYBAYPAAbHbIX TEMATOMAX Y AETEN
I.T. CyAaTaHkyAoBa, X.M. Typaekuesa, A.Y. Cmaryaosaq, K.T. TypcyHos, A.X. Kyar6ekoB

HAO «Ka3axckuit HOUMOHAAbBHbIM MEAMUMHCKMM YHUBEPCUTET MMEHU C. A. ACGOeHAMIPOBA), Kadbeapd
AETCKOM XMpyprm nmenm akasemmka K.C. OpmaHtaesa, AAmarbl, Pecnybamka KasaxcTa
KAanHmaeckas 6a3a: LLeHTp AETCKOM HEOTAOXKHOM MEAMLIMHCKOM MOMOLLIM, AAMATHI, Pecny®amka Ka3axcTaH

AHHOTauMs. LLeAb uccaeproBaHUA. OMPEAEAUTL POAb M XAPAKTEP U3MEHEHMI COCYANCTO-TPOMOBOUMTAPHOIO
reMOCTA3d U AHTUKOATYASIHTHOM CUCTEMbI MPK CYBAYPAAbHbBIX TEMATOMAOX TOAOBHOTO MO3rd Yy AeTeM. B nepmoa ¢
2014 no 2024 roa 13y4EHO COCTOSHME CUCTEMbI FTEMOCTA3A Y 79 AeTEeM, MOCTYMMBLLIMX B CTALMOHAP C reMoppa-
TM4ECKMM MHCYABTOM. AAS COMOCTABMMOCTU PE3YABTATOB HAO HECKOABKMX STAMAX OMNPEAEAIAM ArPETALLUOHHYIO
OKTMBHOCTb TPDOMOOLMTOB MOA AEMCTBMEM KOAAQrEHA, PUCTOMULMHA U AAPEHAAMHA U CPABHUBAAM MOKA3ATEAM
C KOHTPOABHOM rPYMNMOMN. BbISBAEHHbIE M3MEHEHMS CBUAETEABCTBYIOT O TOOMBOLMTOMEHMM MAM TOOMBOLUTONATH-
4eCKOM cuHAPOME. CHMXKEHME AKTUBHOCTM TPOMBOLMTOB CMOCODOCTBYET MOBTOPHbLIM KPOBOTEYEHMIM Y AETEMN.
MoAy4YEHHbIE PE3YABTATHI MOKA3bIBAKOT, YTO HAPYLLEHUS CBEPTLIBAHMS KPOBKM OOYCAOBAEHbI HE TOABKO U3MEHEHMS-
MU PYHKLMU TPOMBOLMTOB, HO M COCTOSHUEM MAC3MEHHBIX GOOKTOPOB CBEPTHIBAHMS.

KaroyeBble cAoBaA: AeTH, reMOCTA3, MO3IOBOE KPOBOOBPALLLEHME, MHCYABT Y AETEN.

BBeaeHue. 110 AQHHBIM, MPUBEAEHHBIM B AMTEPATYPE, AO 80% KPOBOM3AMAHMIM B TOAOBHOM MO3T Y
AETEM 3AKAHYMBAIOTCSH AETAABHO; OCOB0E 3HAYEHNE MMEET COCYAMCTAS MATOAOTMA TOAOBHOTO AMO3ra
[4]. TToBpexaeHMne LepebPAAbHbBIX COCYAOB MOXET MPUBOAMTL K HOPYLLUEHMAM OOMEHA BELLLECTB, OT-
€KY MO3ra 1 APYTMM MATOGOMIMOAOTUHECKMM MIMEHEHMAM. BBIDOXKEHHOCTb 3TUX HAPYLLEHMM Onpe-
AEAFET TEYEHUE 3A0DOAEBAHMSI U €TI0 MPOTHO3.

MNMPUIUMHAMM KPOBOMBAMAHUIA B TOAOBHOM MO3T Y AETEM MOTYT ObiTb 3000AEBAHMA KPOBM, B TOM YMUC-
AE AEMKO3, KOAryAOmnaTuK, TPOMBOLMTONEHMYECKAS MYPNYPA, O TAKXKE AMAOADY3HbIE BACKYAUTbI MPU
3000AEBAHMAX COEAMHUTEABHOM TKAHM [5].

OAHUMM M3 HaMBOAEE PACMPOCTPAHEHHBIX MPUYMH OCTPbIX HAPYLLUEHMIA MO3rOBOrO KPOBOOOPA-
LLLEHUS IBAKOTCS MEPBUYHbBIE M BTOPUYHBIE KOATYAOMATUM, BKAKOYAS CUHAPOM AMCCEMMUHUPOBAHHOTO
BHYTPMCOCYAMCTOrO CBEPTLIBAHMSA (ABC-crHAPOM). NocAe BAKTEPUAABHBIX M BUPYCHbBIX MHADEKLLMM
MOTYT PA3BMBATLCA CEMCUC, OCTPbIM BAKTEPUAABHBIM SHAOKAPAMT M ABC-CUHAPOM; B UICXOAHOM TEK-
CTe TAKXKE YMTOMMHAIOTCH PACLLLEMNAEHME MO3BOHOYHMKA U reprnecBMpyCHAS MHdoekums [3].

TPOMBOLLUTBI B3BAMMOAENCTBYIOT C COCYAMCTOM CTEHKOM M MAA3MEHHbBIMM KOMMOHEHTAMM KPOBM
M ABAAIOTCS BAXKHEMLLIMM 3BEHOM CUCTEMbI TEMOCTA3A [2].

[EMOCTA3 PETYAMPYETCA HEMPOTYMOPAABHBIMM MEXAHUIMOAMMU M MOCPEACTBOM CAMOPETYAILLM
obecne4mBaeT, C OAHOM CTOPOHbI, MPEAYNPEXAEHME KPOBOTEYEHMS, O C APYroM — €ro OCTAHOBKY,
OrPAHMYMBAS PCA3BUTME HAPYLLIEHMIA BHYTPUCOCYAUCTOTO CBEPThIBAHMS.

TecHOe B3AMMOAENCTBUE COCYAMUCTOM CTEHKMU U TPOMBOOLLIMTOB PACCMATPMBAETCA PIAOM OBTO-
POB KAK €AMHbIM MEXOHM3M COCYAMCTO-TOOMBOLMTAPHOIO reMOCTA3d, OBECNEYMBAIOLLLETO NEPBMY-
HbIM FreMOCTa3 [2].

CHUCTEMA TEMOCTA3A UIPAET KAIOYEBYIO POAb B MOAAEPXKAHUU MOCTOAHCTBA BHYTPEHHEW CPEADI
OPraHMU3MA, COCYAMCTOM MPOHULLAEMOCTU, MUKDOLLMPKYAILMK U KPOBETBOPEHUA. CHUCTEMA CBEP-
TBIBAHMA KPOBM OYHKLMOHAABHO M BUOXMMUMYECKM TECHO CBA3AHA C ARYTMMMU GOUZMOAOTUHECKMMM
cUcTeMamu. No3TOMY NATOAOTMHECKME MIMEHEHMI OAHOTO M3 3BEHBEB FTEMOCTA3A MOTYT COMPOBO-
>KAQTbCS HAPYLLEHMEM COYHKLIMM APYTHX €FO KOMMOHEHTOB [1, 2].

LLeAb uccAeAOBAHUA. BbisBUTb OCOBEHHOCTU M3MEHEHMM COCYAMCTO-TPOMBOLMTAPHOIO remo-
CTA3Q M AHTUKOATYASHTHOM CUCTEMBI MPU CYOAYPAABHBIX TEMATOMOX TOAOBHOTO MO3IA Y AETEN.

MaTepuanbl U1 ME€TOABL. BCEM AETIM MPOBOAMAM KOMMAEKCHOE KAMHUKO-AQBOPATOPHOE U BUO-
XMMMYeckoe 0BCAEAOBAHME, A TAKXE MAPAKAMHUYECKME MCCAEAOBAHMS: KPAHMOIPAMOMIO, DXOIH-
LedoaAOrPAdOUIO M KOMMBIOTEPHYIO TOMOTPACOMIO TOAOBHOTO AO3Id.

MCCAEAOBAHMSA BBIMOAHAAM MPU MOCTYNAEHUM PEBEHKA B CTALMOHAP, B MEPBbIE CYTKM, HA 3-5-€ 1
7-10-e cyTkn 3060AEBAHMS.

MY MOCTYNAEHUM OMPEAEAIAM AAUTEABHOCTL KDOBOTEYEHMS MO METOAY AbIOKA MAM AMBU, KOAM-
4ECTBO TPOMOBOLMTOB, PETPRAKLMIO KPOBAHOIO CryCcTka M Arperaumio TooOMOOLMTOB C MHAYKTOPAMM
(OAPEHAAMHOM U PUCTOLLETUHOM).
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1. MPOTPOMBUMHOBLIM MHAEKC MO MeTOAY KBMKA.

2. Bpems pekaabLMPUKALMKM NAQ3MbI MO MeToAY bepreproda.

3. O6LLMM PUOPUHOTEH MO METOAY PyTOepra.

4, PrbpumHoreH B no metoaam I'. KymmmHa m P. AMoHQ.

5. DTAHOAOBbLIM reaeoBpasytoLLmMi TeCT No meToay .C. FTaaaas 1 B.I'. AbiHeBQ.

6. NMPOTAMMHCYABCDATHBIM TECT MO METOAY B.C. AMMMHCKOM C COQBTOPAMM.

AOMOAHUTEABHO MCMOAB3OBAAM CMELMAABHBIE METOABI MCCAEAOBAHMS:

1. OnpeaAeAeHne AM3MCA CryCTKA HO OUBPUHOBOM MAQCTUHKE M AKTMBHOCTM AKTMBATOPRA MAQ3MMU-
HOreHa No metoay AcCTpyna.

2. AyToKOAryAaLmoHHbii TecT (AKT) no meTtoay bepkapaa B moamdoumkaumm A.3. bapkaraHa m E.A.
MBAHOBA.

3. OnpeAeAeHME NPOAYKTOB AEMPAAALMU PUOPUHA/FPUBPUHOTEHA MO METOAY HAHHMHIA 1 e-
cTa.

4. Onpeaererume npoterHa C METOAOM MMMYHOGDEPMEHTHOTO AHAAM3A (MPA).

5. OnpeaeaeHme aHTUTPOMOBMHA lIl Mo meToAy ABMABATAAPAQ.

AA MCCAEAOBAHMA CUCTEMbI TEMOCTA3A KPOBb BPAAM YTPOM HATOLLAK M3 MepUudpepmieCcKom
BEHbI B CUAMKOHMU3UPOBAHHYIO MPOBUPKY. B KOYeCTBE AHTUKOATYASHTA MCNOAB3OBAAM 3,8%-11 PACTBOP
LUMTPATA HATPMSA B COOTHOLLIEHMM KPOBb : LMTPAT 9:1 C y4ETOM re MATOKPUTA.

MeTtoa 1 — NOACYET TPOMOBOUMTOB. KOAMHECTBO TPDOMBOLLMTOB OMNPEAEAIAM MUKPOCKOMMUYECKMM
METOAOM B Kamepe Mopsesa. B CKPUHUHIOBLIX MCCAEAOBAHMAX MCMOAb3OBAAM ABTOMATHUHECKME AHO-
AM3ATOPSI [6].

MeToa 2 — MCCAEAOBAHME APETALMOHHOM OKTMBHOCTM TPOMOOLLMTOB. ArpPEraumio OLLEHWMBAAM
MO M3MEHEHMIO OMTUYECKOM MAOTHOCTM UCCAEAYEMbIX ODPA3LLOB MAQ3MbI AO U MOCAE Arperaumm,
MCMOAb3Ys MAQ3MY, BOTATYIO M BEAHYIO TOOMBOOLIMTAMM. TTPEMMYLLLIECTBOM METOAQ SBAIETCH BOAEE
BbICOKQAS TOYHOCTb M BOCMPOM3BOAMMOCTb MO CPABHEHUIO C DOTOMETPUHECKMMM METOACMM, MPU
KOTOPBIX M3MEHEHME OMTUYECKOM MAOTHOCTM B MPOLLECCE ArPEraumm HE OLLEHMBAKOT B OBOMX TMMAX
MAQ3MbI. [TO MOAYYEHHBIM AQHHBIM PACCHYUTBIBAAM CYMMAPHbBIM MOKA3ATEAL Arperaumm [7].

MeToa 3 — onpeaeAeHne AAMTEABHOCTM KPOBOTEYEHUSA MO AbIOKY MAM AMBM. CKOPOCTb CBEPTHI-
BAHMS BEHO3HOM KPOBM OMNpeAEAiAM Mpu TemnepaType 37 °C C y4ETOM YCKOPEHMA KOATYAILMM MPU
nepeMELLMBAHUM KPOBM B MOOBUPKE. HaLLLE MPUMEHIAM TREXNPOBUMPOYHBIM BAPUAHT MCCAEAOBAHMUS
[8].

MeTtoa 4 — onpeaeaeHue aHTMTPOMBUMHA [l N0 meToay ABMABATAAPAQ. MICCAeAYEMYIO BEAHYIO
TPOMBOLMTAMM MAA3MY MOABERTOAM TEPMMYECKON AEPUOPUHALMU U CMELLMBAAM CO CTAHAQPT-
HbIM KOAMYECTBOM TPOMOMHA. TTOCAE TPEXMUHYTHOM MHKYOALMM OMPEAEAIAM OCTATOYHYIO AKTMB-
HOCTb TPOMBMHA. YeM BbILLE OKTUMBHOCTb AHTUTPOMBKMHA lll B MICCAEAYEMOM MAQ3ZME, TEM HIMXKE OCTO-
TOYHAS AKTUMBHOCTb TOOMBUHA U TEM MEAAEHHEE MPOMCXOAMT CBEPTLIBAHME CPUOPUMHOrEHA, MCMOAb-
3YEMOTO AAS OLLEHKM 3TOM OKTMBHOCTM [?].

MeToa 5 — onpeaeAeHne MPOAYKTOB AETPAAAUMM PUBPUHA/FUBPUHOrEHA. METOA OCHOBAOH HA
CMOCOBOHOCTU OTAEAbHBIX LLTAOMMOB Staphylococcus aureus B3OMMOAENCTBOBATb HA PELLENTOPHOM
YPOBHE C Y4OCTKAMM MOAEKYAbI PUBPUHOTrEHA, FOUBPUH-MOHOMEPOM U PAHHUM MPOAYKTOM AE-
rpaAaLUMm PrbpUHoreHa (doparmeHTom X). Pactsoprmblie OMOBPUHOBBIE KOMMAEKCHI M AOPATMEHT X
COXPAHAOTCA B CbIBOPOTKE MOCAE CBEPTLIBAHMA MAA3MbI. IX CYMMAPHOE COAEPXKAHME OMPEAEAIAM
Mo PEAKLMM AITAKTUHALMU MPU CMELLMBAHMU MOCAEAOBATEAbHBIX PA3BEAEHMM ChIBOPOTKM C OAHO-
POAHOM CTAOUAOKOKKOBOM cycneHsmen [10].

MeToa 6 — onpeaereHne PUBPUHOTEHA. PUBPUH, OBPA3YIOLLIMMCI MOCAE CBEPTLIBAHMS MAQ3MbI,
ObICTPO BbICYLLUMBAAM; COAEPKAHME PUOPUHOTEHA B MAQ3IME OMPEAEAIAM MO MACCE MOAYYEHHOTO
dombpwumHa [11].

MeToa 7 — STAHOAOBbIM TEAEOBPA3YIOLLLMM TECT. [OIBAEHUE TEAT MPU AOOABAEHMM K MAG3ME 50%-
rO 3TAHOAQ CBMAETEABCTBYET O MPUCYTCTBUM KOMMAEKCOB COUBPUH-MOHOMEPAO C MPOAYKTAMM AE-
rpaaaumm dombpumHoreHa [12].

MeTtoa 8 — NPOTAMMHCYAbCDATHBIM TeCT. OBPA30BAHME CryCTKA MOCAE AOOABAEHMS K MAQ3ME
MPOTAMMHA CYAbADATA CBMAETEABCTBYET O HAAMYMM HEMOAMMEPUIYIOLLIMXCA KOMMAEKCOB OUOPMH-
MOHOMepa [13].

MeTtoa 9 — onpeaeAeHne NPOTPOMBUHOBOTO MHAEKCA MO KBMKY. MeToA OCHOBAH HA OnpeaAe-
AEHUN BPEMEHM CBEPTHIBAHMA PEKAABLIUADULIMPOBAHHOM LMTPRATHOM MACG3MbI MOCAE AODABAEHMS
TPOMBOMNAQCTUHA. AKTMBHOCTb TODOMBOMAACTUHA KOHTPOAMPOBAAM C MCMOAB3OBAHUEM HOPMAABHOM
MAQ3MBbI.
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PesyAbTaTtbl U 06¢cyxaeHue. B 2014-2024 roaax M3y4EHO COCTOHME CUCTEMbI FTEMOCTA3A Y 79 Ae-
TEN, TOCMUTAAMIUPOBAHHBIX C HOPYLUEHMEM MO3FOBOTO KPOBOOOPALLLEHMSA BCAEACTBME TEMOPPATM-
4ECKOroO MHCYAbTA. [TOKA3ATEAM CPABHUMBAAM C AGHHBIMM AETEM KOHTPOABHOM rPYMMbl, MOCTYMMBLLMX B
MAQHOBOM MOPSAKE C MEPEAOMAMM PAZAMYHOM AOKAAM3IALMM. Y BOABHBIX C OCTPbIM LLEPEDPAABHBIAM
KPOBOM3AMAHMEM OTMEYAAOCH THKEAOE HAYOAO 30OOAEBAHMA. TPK MOCTYMAEHMM BbISBASAM METEXMM
HO KOXE M CAM3MUCTbIX OOOAOHYKAX, KDOBOM3AMAHMSA B MECTAX BBEAEHUS AEKAPCTBEHHBIX MPENAPATOB.
OnpeAeAIAMCh CHMDKEHME TEMATOKPUTA, MOCTTEMOPPArMYECKAd aHeMMS I-lIl cTenerun (3pUTpOLMUTLI —
2,3 x 10"2/A, rematokput — 16%, reMOranoOumH — 56 1/A, LBETOBOM Moka3saTteAb — 0,6, Toomboumtbl — 115 x
10°/A), remopparmieckmm Lok -l ctenenn. B HEBPOAOTMYECKOM CTATYCE HOBAKOAOAMCH HAPYLLIEHMUS
CO3HQHMA (COMOP, KOMQA), M3MEHEHMA 3PAYKOBBIX PEAKLMIM, MAPE3 TAO30ABUTATEABHOTO HEPBA, OT-
CYTCTBME PEAKLMM HO CBET, YTHETEHME KOPHEAQABHOTO PEDAEKCA, CXOAALLLEECSH MAM PACXOAILLLEECH
MOAOXKEHME TAQ3, AHU30PEAOAEKCHA M ACUMMETPUIF HOCOTYOHOTO TPEYTOABHMKA. OTMEYAAMCD BbIPO-
>)KEHHAS MEHMHIEAABHAS CUMMTOMATUKA M TEHEPAAMIOBAHHBIE TOHMYECKME CYAOPOTM.

Ocoboe 3HAYEHUE MPUMAABAAM OMPEAEAEHUIO KOAMYECTBA U PA3ZMEPA TPOMBOLMTOB, O TAKXKE
BbIABAEHUMIO TPOMBOUMTONEHMU. CHUXKEHUE KOAMYECTBA TPOMBOUMTOB HA 30-50% pACCMATPUBAAM
KOK MPM3HAK HOYOAQ BHYTPUCOCYAMUCTOTO CBEPTIBAHMS KPOBU. YYMTbIBAS PUCK KPOBOTEYEHMSA MPUM AO-
MNOAHUTEABHOM TOABMATU3ALMM, MICCAEAOBOHNE PEIUCTEHTHOCTU KAMMAAIPOB HE MOOBOAMAM.

fenapuH 26 AETIM KOHTPOABHOM FPYMMbl HE HA3HAYAAM.

Kpome Toro, Aetm BCex MOArpynmn NOAYHOAM OA3MCHYIO TEPAMUIO: AKTOBETMH, MMPALLETAM, BUTAMM-
Hbl, AMYPETUKM U MHADY3MOHHbIE PACTBOPbI B COOTBETCTBMM C OUMOAOTUHECKMMM MOTPEBHOCTIMM.

Mo PE3yAbTATAOM MCCAEAOBOHMS KOHLLEHTPALMA MPOAYKTOB AETPAAQLMN PUOPUHOTEHA y BCEX
AETEN OCTABAAQCH CTATUCTMYECKM 3HOYMMO MOBLILLEHHOM HA MPOTIHKEHMU BCETO NEPMOAQ HADALO-
AeHMa (p < 0,001). TTo CPABHEHUIO C KOHTPOABHOM FPYMMNOM MOKA3ATEAL BblIA OCOOEHHO BbICOKMM B
nepBble CYTKM, 3ATEM MOCTEMNEHHO CHUXKAACSH. B KOHTPOABHOM rpynne TPOMBUMHOBOE BpeEMS OCTOBO-
AOCb B MPEAEAAX HOPMbI. Y OBCAEAOBAHHBIX AETEM B MEPBbLIE CYTKM OHO COKPALLAAOCH A0 13,3+ 1,0
(p <0,01), Kk ceabmbim cyTkKOM — A0 12,8 + 1,8 (p <0,01); K 7-10-M CyTKOM MOKA3ATEAb MPUOBAMKAACH K
HopMeE. M3meHeHUd AHTUTPOMBUHA Il 1 npoTenHa C NO CPABHEHMIO C MOKA3ATEAIMM MEPBLIX CYTOK
M KOHTPOABHOM TPYMMbl ObIAM CTATUCTUHECKM 3HAYMMbBbIMMK (P < 0,01); HOMPABAEHUE ITUX PA3ZAMYMIA
B MICXOAHOM TEKCTE OMUCAHO HEOAHO3HAYHO. 3HOYUTEABHOE UCTOLLLEHME PE3IEPBOB AHTUTPOMOUHA
Il v npotenHa C cnocobcTeyeT yeuaeHuto ABC-cuHapoma. Mpu ABC-CHMHAPOME AKTHMBHOCTb QHTU-
TPOoMBMHa lll cHvkaeTcs: npu Hopme 80-120% oHO MOXET AOCTUIaTb 50-60% 1 Hke. Y 16 NAUMEHTOB
3TAHOAOBbBIM TECT OblA MOAOXKMTEAbHBIM. [TOAOXKUTEABHASN PEAKLLMA CBUAETEABCTBYET O HAAMYMM CoU-
OPUH-MOHOMEP OB, PUOPUH-OAMTOMEPOB U MPOAYKTOB PACNAAC PUBPUHA, TO ECTb O HOKOMAEHMM
PACTBOPUMbIX PUBPUHOBBIX KOMMAEKCOB B MAG3IME KPOBM. KOHLLEHTPALMS OMOPUHOrEHa B MEPBbLIE
cyTkm coctaBagaa 1,0 £ 0,2 (p < 0,01), Ha 3-5-e cytkmn — 1,5 £ 0,3, Ha 7-10-e cytkmn — 2,1 + 0,7. Tuno-
AOUBPUHOreHEMMI MOXKET BbiTb OOYCAOBAEHA KOArYAONATHUEN MOTPEDBAEHMS. B HOpME COAEPXKAHME
APUBPUMHOreHA B MACG3ME COCTABAIET 2—4 1/A. PE3YAbTATHI CBUAETEALCTBYIOT O COYETAHHbIX HOPYLLIEHM-
AX TPOMOOLMTAPHOTO U KOANYAALMOHHOTO 3BEHbEB reMoCTa3a. INMpu | ctenerHn ABC-CUHAPOMA HO3HA-
YOAM KOHTPUKAA, TEMAPUH, CAA3MOAUTUKM M OHTUATPETAHTbI. HOYAABHAS AO03A renapmHA COCTOBAIAC
70-100 EA/Kr MQCChI TEAQ B CYTKM C MOCAEAYIOLLLEM KOppekumen. MNpu Il cTeNeHn HA3HAYAAM CBEXE-
30MOPOXEHHYIO MAQ3MY B OObEME 15-20 MA/KI. AHTUATPETAHTbI MPUMEHSAAM MOCAE BOCMOAHEHMS AE-
APUUMTA AHTUTPOMOBMHA Il OAHOM U3 MPUYMH NPOTPECCUPOBAHME ABC-CHUHAPOMA GBAIACE AMAOAY3-
HbIM OUOPUHOAM3, COMPOBOXKAQIOLLMIMCH KOATYAOMATUYECKMM KPOBOTEYEHMEM. A€YEHME HAYMHAAM
C BBEAEHUI CBEXE3AMOPOXKEHHOM MAA3MbI, MHTMOUTOPOB MPOTEA3 U BbICOKMX AO3 renapumHa. Mpu A0-
CTMXKEHUM KAMHMYECKOTO 3000 EKTA MPOAOAKAAM FENAPUHOTERAMMIO MOA KOHTPOAEM MOKA3ATEAEN
CBEPTBIBAHMA KPOBM M KOATYAOTDAMMBI.

MPOAOAXKUTEABHOCTD TEPAMNUM TEMAPUHOM 3ABUCEAQ OT TIKECTHM OCHOBHOTO 3A6O0AEBAHMS. AAS
koppekumm ABC-CUHAPOMO U YAYHLLEHUS MUKPOUMPKYAILMU NPUMEHIAM TPEHTAA (MPOU3BOAM-
Tenb — Aventis Pharma LLC, MHAKS). TDEHTOA YAYHLLAET PEOAOTMYECKME CBOMCTBA KPOBM M MUKPOLLMP-
KYAALLMIO, OKQO3bIBAET COCYAOPACLUMPAOLLLEE AENCTBME. [TPENAPAT BBOAMAM BHYTPUBEHHO KAMEABHO;
AO3MPOBKY M CNOCOO BBEAEHUST OMPEAEAIA BPAY C YHETOM COCTOAHMSI NALMEHTA U TIHKECTU HAPYLLE-
HUIM KPOBOOOPALLEHMS. TAKXKE MPUMEHAAM KYPAHTUA (MpousBoamTeas — Berlin-Chemie AG/Menarini
Group, Tepmanud). KypaHTUA paCLUMPIET KOPOHAPHbBIE COCYAbI, MOBbILLAET OOBEMHbBIM KPOBOTOK,
YBEAMYMBAET COAEPXKAHME KMCAOPOAQ B BEHO3HOM KPOBM KOPOHAPHOIO CMHYCA M €ro NoTpebAeHne
MMOKAPAOM, CMNOCOBCTBYET PA3BUTMIO KOAAQTEPAABHOIO KOPOHAPHOIO KPOBOOOPALLLEHUS, CHUXKXAET
nepudoepmieckoe COCYAMCTOE COMPOTUMBAEHME, YAYHLLAET MMKPOLMPKYAILMIO M OKA3bIBAET BA3O-
MPOTEKTMBHOE AENCTBME.
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Ha dooHe npoBeAEHHOTO AevyeHMs Ha 10-15-e CyTKM HABAKOAQAM BOCCTAHOBAEHME MOKA3ATEAEM
remocTtasd. MpeKpaLLAAMCb KPOBOTOYMBOCTb M KPOBOTEYEHUSI M3 MECT MHbeKUMM. CTABUAMU3UPOBO-
AMCb MOKA3ATEAU TEMOTAODKMHA 1 remaTtokpmta (H — 39-42%, Hb — 140 r/A).

3akatoueHune. B 2014-2024 roaax B OTAEAEHUU HEMPOXMPYPIMUK LLEHTPA AETCKOM HEOTAOXKHOMU Me-
AMUMHCKOM MOMOLLM — KAMHMYECKOM Ba3bl KA3OXCKOro HAOLUMOHAABHOIO MEAMLIMHCKOTO YHUBEPCUTE-
TA — OOCAEAOBAHbI 79 AETEM C OCTPLIMM HAPRYLLEHMUIMM MO3TOBOTO KPOBOOBPALLLEHMS.

HecMmoTps HO NPOBOAMMOE AEYHEHME, YMEPAM 12 naumeHToB (15,8%), 4TO GBTOPbLI CBA3bIBAIOT C
MO3AHMM OBPALLLEHMEM 30 MEAMLMHCKOM MOMOLLLBIO M MOCTYMAEHMEM B KPAMHE TIHKEAOM COCTOS-
HUKU. C YAYYLLUEHUEM COCTOAHUSA M PEKOMEHACLMAMM MO AQABHEMLLEMY AEYEHUIO BbIMMCAHDBI 67 Ae-
Ten (84,2%). KpOBOM3AMIHMA B TOAOBHOM MO3F B AETCKOM BO3PACTE COMPOBOXAQKOTCS BbICOKOM AE-
TAABHOCTBIO. B KaTaMmHeE3e y nepeHéclumx LepebpAAbHOE KPOBOMIAMAHME OTMEYAAMCH MCUXOHEB-
POAOTMYECKME HAPYLLEHUS PASAMYHOM CTEMEHM BbIDOXKEHHOCTH, MPOEUMYLLLECTBEHHO ABMIATEAbHbIE
PACCTPOMCTBA U TMNEPTEHIMOHHO-TUAPOLLEDAAbHBIM CUHAPOM. KOMMNAEKCHOE BOCCTAHOBUTEABHOE
AEYEHME B PE3IMAYAABHOM MEPUOAE CMOCODCTBYET PETPECCY CUMMTOMOB 3000AEBAHMA M KOMMEH-
CAUMU HOPYLLEHHBIX COYHKLLMM,

MOAYYEHHBIE AQHHbLIE MOATBEPXKAQIT HEODOXOAMMOCTb OLLEHKM COCYAMCTO-TOOMBOUMUTAPHOrO
3BEHA, KOANYAILMOHHOTO reMOCTA3a M OUIMOAOTHUHECKMX OHTUKOANYAIHTOB MACQ3Mbl KDOBM B CTALLM-
OHQOPHBIX YCAOBMAX. BAQroaaps BbICOKOM MHAOOPMATUBHOCTU MPUMEHEHHBIE METOABI MO3BOASIOT MO-
AYYUTb KOMMIAEKCHYIO OLLEHKY COCTOSHMA CBEPTHIBAIOLLEM M GOUOPUHOAUTUHECKOM CUCTEM, BbISBMTb
HOPYLUEHMA OTAEAbHBIX JOAKTOPOB, YTO OCOBEHHO BAXKHO AAS AMATHOCTMKM PA3AMYHBIX doopm ABC-
CUMHAPOMA. Pe3yAbTaTbl OOCAEAOBOHMS MO3BOASIOT MPOBOAMTL MATOrEHETUHECKM OOOCHOBAHHOE AE-
yeHre ABC-CMHAPOMA C MCMOAB3OBAHMEM KOPPEKLMOHHO-3OMECTUTEABHOM TEPAMMM, CBEXKEIAMO-
POXEHHOM MACQ3MbI M MPENAPATOB, BAUSIOLLLMX HO PEOAOTMHECKME CBOMCTBA KPOBM, MPK HEODXOAM-
MOCTH B COYETAHMMU C TEMAPUHOM.

Takmm 0BpPA3OM, Y AETEU C TIKEABIM FEMOPPATMHECKMM MHCYABTOM BbISBAAKOTCH COYETAHHBIE HO-
pyLUEHMS TPOMBOOLMTAPHOTO U KOATYAILLMOHHOTO 3BEHBEB FTEMOCTA3A.

CBOEBPEMEHHASR LLEAEHAMPOBAEHHAOS M KOMMAEKCHAS TEPAMMA MALMEHTOB C TEMOPPATUHECKMM
MHCYABTOM CMOCOBOCTBYET KOPPEKLMM HAPYLLEHUM TEMOCTA3A U FEMOPPATMYECKOTO CUHAPOMA, A
TAKXE CTABUAM3ALMM COCTOAHMA DOABHBIX.
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CONGENITAL PERINEAL GROOVE IN CHILDREN
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'Dagestan State Medical University (Ministry of Health of Russia), Makhachkala
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Infroduction. A congenital perineal groove is a rare developmental anomaly of the perineum,
most commonly observed in female newborns, which may coexist with anorectal malformations (such
as a perineal fistula or anal stenosis). Clinically, it presents as a narrow, linear area of erythema or a
shallow groove extending from the posterior labial commissure to the anal opening. First described
in international literature, this condition is frequently mistaken for fraumatic perineal injuries (such as
fissures or abuse), potentially leading to diagnostic errors and unnecessary interventions [1]. A perineal
groove typically requires no treatment before the age of two, provided there is no associated fistula
or anal stenosis. Exceptions include grooves accompanied by bleeding, profuse mucous discharge,
or recurrent vulvitis.

Descriptions of this pathology in the domestic literature are limited; however, thanks to the work
of E.S. Pimenova and colleagues, interest in this topic within the context of pediatric proctology
has grown. Despite a striking clinical presentation, congenital perineal groove rarely requires active
freatment and carries a favorable prognosis [2].

Objective. To raise physician awareness regarding the diagnosis and management of patients
with this congenital anomaly.

Materials and methods. Between August 2024 and January 2025, three patients (two girls and one
boy) with a congenital perineal groove were observed at the International Medical Center. Their age
at the time of the initial consultation ranged from 4 weeks to 8 months. The diagnosis was established
based on clinical examination, medical history, and the exclusion of other causes of perineal lesions,
including frauma, infection, and signs of abuse.

The study involved the analysis of outpatient medical records and the use of visual examination,
photographic documentation, and longitudinal monitoring. All children underwent a comprehensive
consultation involving a pediatrician, a pediatric surgeon, and a pediatric gynaecologist.

Results. Two children were diagnosed with a partial perineal groove, characterized by a
bright pink, moist surface devoid of signs of inflammation, infiliration, or bleeding. In both cases,
pediatricians had initially diagnosed an anal fissure and administered topical therapy, which
yielded no positive results. One girl presented with a complete form of the groove, causing concern
among her parents and attending physicians. Despite prolonged use of topical medications,
no improvement was observed. By the age of nine months, the groove persisted without signs
of epithelialization; however, it remained asymptomatic, showing no inflammation, bleeding, or
bowel dysfunction.

Throughout the entire observation period, none of the cases required surgical intervention.
According to the literature [1, 2], surgery is indicated only in the presence of inflammation, profuse
mucous secretion, or bleeding. Surgery is not indicated before the age of two due to the high
likelihood of spontaneous epithelialization. After the age of two, surgical excision of the groove may
be performed for aesthetic reasons at the parents’ request. All families were informed of the benign
nature of the condition and provided with recommendations regarding hygiene and ongoing
monitoring. No complications were recorded in any of the patients by the end of the observation
period.

Conclusions. Congenital perineal groove is a rare and often underrecognized developmental
anomaly of the perineum in newborns. Despite an alarming clinical appearance, this condition does
not require surgical tfreatment and typically resolves spontaneously within the first two years of life.

122



2026 Vol 3.1ss 3 1

The physician’s primary task is to ensure timely differential diagnosis and parental counseling, thereby
avoiding unnecessary examinations and interventions.

The management of such patients should be based on the principles of observation, minimization
of inferventions, and the exclusion of traumatic orinfectious causes of perineal lesions. Furtherresearch
and the synthesis of clinical observations are required to establish standardized approaches to the
diagnosis and management of this condition.
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BPOXXAEHHAS MPOMEXHOCTHAS BOPO3AA Y AETEA

I.H. ToAGoeBa'?, $.B. MeaaHoBd', M.K. Kyp6aHoBa’', A.P. MeAXHnAOB 2

1PIBOY BO «AAreCTaHCKMM rOCYAQPCTBEHHbBIM MEAMLIMHCKMM YHUBEPCUTET) MUH3APABA PoccHm, MaxadkaAa
2000 «MexXAYHAPOAHbIM MeAULMHCKMIA LleHTpn

BBeaeHue. BpOXAEHHAS MPOMEXHOCTHAS B0opo3Aa (perineal groove) npeaCTaBaseT cobom
PEAKYIO AHOMOAMIO PA3BUTUS MPOMEXKHOCTM, KOTOPAS YALLLE BCEro HADAIOACETCSH Y HOBOPOXAEH-
HbIX AEBOYEK M MOXKET COYETATLCH C AHOPEKTAAbHBIM MOPOKOM (MPOMEXXHOCTHbIM CBULLL, AHOAbHbIN
CTEHO03). KAMHMYECKM NPOIBAIETCS B BUAE Y3KOU AMHEMHOM 30HbI MOKPACHEHMS UAM HETAYDOKOM BO-
PO3AbI, MAYLLLEM OT 30AHEM CMAMKM MOAOBbIX TYO AO QHOABHOFO OTBEPCTUS. Bnepsble onmMcaHHoE B
3apyOexHOM AMTEPATYPE, 3TO COCTOSHME YACTO MYTAETCS C TPABMATHUHECKMMM MOBPEXKAEHUIMMU
MPOMEXKHOCTU (TPELLMHA, HOCUAME), YTO MOXKET NPUBECTU K AMATHOCTUHECKMM OLLIMOKAM MU U3AMLLI-
HUM BMELLATEABCTBAM [1]. TTPOMEXHOCTHAN BOPO3AA OObIMHO HE TPEBYET ACYEHMSI AO ABYXAETHETO
BO3PACTA, MPU YCAOBMM OTCYTCTBMA CBULLLA MAM CTEHO3A AHYCA. MICKAKOYEHME COCTABASIOT OOPO3AbI,
COMPOBOXACIOLLIMECSH KPOBOTEYEHUEM, ODUABHBIM BLIAEAEHMEM CAM3U, PELIMAMBUPYIOLLIMMM BYAb-
BUTAMM.

B oTeyecTBEHHOM AMTEPATYPE OMMUCAHME 3TOM MATOAOTMM OFPAHMYEHO, OAHAKO BAAQroAdps pa-
6otam MmmeHoson E.C. U1 COABTOPOB HABAIOACQETCS POCT MHTEPECA K ACHHOM TEME B KOHTEKCTE
AETCKOW MPOKTOAOTUM. HECMOTPS HA APKYID KAMHUYECKYIO KAPTUHY, BPOXAEHHASN MOOMEXKHOCTHAS
B0opPO3Aa PEAKO TPEDYET AKTUBHOTO AEYEHMS U MMEET BAArONPUATHbIM MPOrHO3 [2].

LLeAb. [OBbICUTE MHADOPMUPOBAHHOCTL BPAYEM 0O OCOBEHHOCTIX AMATHOCTUKM U BEAEHMS MALM-
€HTOB C AQHHOM BPOXXAEHHOM OHOMOAMEN.

MaTepuanbl U Me€TOAbL. B MeXAYHAPOAHOM MEAMLIMHCKOM LLEHTPE 30 MEPMOA C aBrycta 2024 r.
no aHBapb 2025 r. HABDAIOAGAMCH TPU MALMEHTA (ABE AEBOYKM M OAMH MOABYMK) C BPOXAEHHOMW MPO-
MEXHOCTHOM BOPO3AOM. BO3PACT HO MOMEHT MEPBOro OBPALLLEHMS COCTABAIA OT 4 HEAEAL AO 8
MECSLLEB. AMATHO3 YCTOAHOBAMBAACS HO OCHOBOHMM KAMHUYECKOTO OCMOTPA, AQHHbLIX OHOMHE3A U
MCKAIOHEHMS APYTHX MPUYUH MOPAXKEHMS MPOMEXKHOCTU, BKAIOYAS TRABMbI, MHAOEKLLMM U MPOSBAEHMS
>KECTOKOro o6paLLLeHms.

B pamkax MCCAEAOBAHUS OblAM MPOCAHAAMIMPOBAHBI AMOYAQTOPHbIE KAPTbI, MCMOAb3OBAAMCH
METOAbI BM3YAABHOTO OBCAEAOBAHMSA, FDOTOOUKCALMM U AMHOMMYECKOTO HABAKOAEHMA. BCce aeTu
MPOLUAM KOMIMAEKCHOE KOHCYABTATUBHOE OOCAEAOBAHME Y MEAMATOA, AETCKOTO XMPYPra 1 AETCKOro
TMHEKOAOrQ.

Pe3yAbTaTbl. Y ABYX AETEM ObIAQ AMATHOCTUPOBAHA YACTUHHAS MPOMEXHOCTHAS BOPO3AQ, Xa-
POKTEPMIYIOLLLAICS FOKO-PO30BOM, BAOXKHOM MOBEPXHOCTbIO 6€3 MPU3HAKOB BOCMAAEHMS, MHAOUAD-
TPAUMKM UAM KPOBOTEYEHMA. B OBOMX CAY4HASX MEAMATPAMM MEPBOHAYAALHO CTABMACS AMArHO3
OHOAbHOM TPELLMHbI, HO JODOHE Yero NMPOBOAMACCH MECTHAS TEPANMS, HE ACQBLLIAS MOAOXKMTEABHOTO
PE3YABTATA. ¥ OAHOM AEBOYKM OTMEHYOACQCH MOAHAN GOOPMA BOPO3AbI, BbI3bIBABLLAS 0OECMNOKOEH-
HOCTb Y POAMTEAEM U BPAYEN, HADAIOACBLLUMX PeBEHKA. HECMOTPS HO MPOAOAXKMTEABHOE MPUME-
HEHWE MECTHbIX MPENAPATOB, MOAOXUTEABHOM AMHOMMKMU AOCTUIHYTO HEe BblAC. K AEBATUMECIYHOMY
BO3PACTY BOPO3AQ COXPAHAAACH BE3 NPU3HAKOB SMUTEAM3ALMM, OAHAKO MNP STOM OCTABAAACH Bec-
CUMMNTOMHOM — ©€3 BOCTIAAEHMS, KPOBOTOYMBOCTU MAM HOPYLLIEHMS OKTA A€DEKALMM.

30 BeCb NEPUOA HADAKOAEHUS HU OAMH M3 CAYYOEB HE NOTPEOOBAA OMNEPATUBHOIO BMELLIATEAD-
cTBA. COrAQCHO AQHHBIM AMTEPATYPDI [1, 2] XMPYPIrMYeCKOe BMELLIATEABCTBO LLEAECOOBPA3HO AMLLb
npw NPUCOEAMHEHUM BOCMNIAAEHMS, BBIDCAXKEHHOM CEKPELMM CAM3U MAM KPOBOTEYEHMA. AO AOCTMXKE-
HUA ABYXAETHETO BO3PACTA OMNepaumMs He MOKA3AHA M3-30 BbICOKOM BEPOSTHOCTM CAMOMPOM3BOAb-
HOM 3NUTEAM3ALMM. [TOCAE ABYX AET BO3MOXHO XMPYPIM4eCKoe mcceyeHme 60opo3Aabl MO XKEAQHUIO
POAUTEAEN B SCTETUYECKMX LLEAIX. BCcem cembim BbIAQ MPEAOCTABAEHA MHADOPAMALMS O AODPOKA-
4ECTBEHHOM XAPAKTEPE COCTOAHMS, AQHbI PEKOMEHAALMM MO TMIMEHUYECKOMY YXOAY M AMHOMMYE-
CKOMY HOBAIOAEHUIO. HO MOMEHT 30BEPLLEHUT HADAIOAEHUI HM Y OAHOTO MALMEHTA OCAOXHEHMIA
30DOUKCHUPOBAHO HE BbIAO.

BbIBOAbI. BPOXAEHHAOS MPOMEXKHOCTHAS BOPO3AC — PEAKASN U HOCTO HEAOOLLEHEHHAS AHOMOAMS
PA3BUTUA MPOMEXKHOCTU Y HOBOPOXKAEHHBIX. HECMOTPS HO BHELLIHIOK HACTOPCXKMBAIOLLLYIO KAMHMYE-
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CKYIO KAPTUHY, AQHHOE COCTOfIHME He TpebyeT ONepaTMBHOIO AEYEHMA U, KOK MPABUAO, PA3PELLC-
€TC CAMOCTOATEABHO B TEYEHME MEPBbIX ABYX AET XXM3HU. OCHOBHOM 30ACQHEN BPAYA IBASETCS CBO-
EBPEMEHHAS AMADADEPEHLMAABHAN AMATHOCTUKA M MHODOPMMUPOBAHUE POAMTEAEMN, YTO MO3BOASET
M30eXXATb HEHYXXHbIX OOCAEAOBOHMM M BMELLATEABCTB.

BeAeHWe TAKMX MALMEHTOB AOAXKHO OCHOBbLIBATLCS HA MPUHLMMNAX HOABAIOAEHMS, MUHUMMUIALLM
BMELLIATEABCTB M MCKAIOYEHUS TPABMATUHECKMX MAKM MHADEKLIMOHHbIX MPUYMH MOPRAXKEHMS MOOMEXKHO-
CTU. AQAbHENLLME UCCAEAOBAHMS M OBOBLLIEHUE KAMHUYECKMX HADAIOAEHMM HEODXOAMMbI AAS GDOP-
MMUPOBAHMSA CTAHACPTU3MPOBAHHbIX MOAXOAOB K AMATHOCTUKE UM TAKTUKE BEAEHMSA ACQHHOM MATOAOTMMM.
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CLINICAL AND DIAGNOSTIC ASPECTS AND TACTICS OF TREATMENT OF URETEROCELE IN
CHILDREN

Z. SH. Turakulov, A.A. Gafurov, SH.T. Bozorov

Andijan State Medical Institute, Uzbekistan

Annotation. Ureterocele (UC) is a cyst - like enlargement of the submucosal part of the ureter caused by
congenital stenosis of the mouth, characterized by expansion of its distal part. The infroduction of new technolo-
gies into pediatric practice has led to significant improvements in the diagnosis and treatment of ureterocele
in children. According to various authors, their incidence ranges from 1 to 4% of all urological patients. Accord-
ing to the Cambele data, the prevalence of CC is 1:4000. Ureterocele in 80% of children is detected in children
with a doubled ureter and in 60% it is ectopic [2, 4, 10, 13]. Despite the infroduction of endourological treatment
methods, a number of clinicians point fo complications that occur after they are performed.

The aim of our study was to improve the results of surgical freatment of ureterocele in children.

Keywords: ureterocele, vesicoureteral reflux, geminephrectomy, fransurethral dissection, reimplantation of
the ureter, ulfrasound, children.

Relevance. Ureterocele is a malformation of the ureter, which is a cyst-like protrusion of the mucous
and submucosal layers of the inframural ureter, which is usually caused by obstruction of the mouth
and is accompanied by ureterohydronephrosis [1, 3, 6, 7, 12]. The size of a ureterocele can vary from
small extensions of the submucosa to “giant” cysts filling the entire lumen of the bladder [5, 8, 9, 11].

Treatment of children with ureterocele, especially with doubling of the ureter, is a difficult problem
for pediatric urologists. The indication for surgery is not only the presence of a ureterocele, but also
impaired kidney function, urinary incontinence and urinary disorders caused by obstruction of the
bladder neck.

The purpose of the study — to improve the results of surgical freatment of ureterocele by studying
the clinical course, creating a diagnostic protocol and developing optfimal surgical tactics.

Material and methods. The results of the tfreatment of 67 patients with ureterocele (UC) aged 1 to
18 years, who were freated at the urology department of the Andijan Medical Center for the period
from 2015-2025, were analyzed. Of these, there were 25 boys (37.3%) and 42 girls (62.6%).

Ultrasound examination (ultrasound) is a fairly informative method of diagnosing UTS. Ultrasound
was performed in all patients with ureterocele. Characteristic of ultrasound in patients with UC is the
presence of cystic formation in the lumen of the bladder, the collecting system of the kidneys and
the ureters are dilated.

Ultrasound with Dopplerography allows you to determine the size, number, and diameter of the
walls, where anechoic formation, UTS, and the presence of vesicoureteral reflux are determined.

Excretory urography occupies a leading place among radiopague examination methods, which
makes it possible to determine a defect in the filling of the bladder due to a ureterocele, as well as a
dilated ureter and an enlarged deformed calyx-pelvis system of the affected kidney or its doubled
segment.

Table 1. Distribution of patients by gender and age

Gender
Age (years) Main group n=38 Control group=29 Total
Boys Girls Boys Girls

up to 1 year 7 11 5 9 32
1-3 years old 4 8 3 5 20
4-7 years old 2 3 2 2 9
8-14 years old 1 1 1 1 4
14—18 years old - 1 — 1 2
Total 14 24 11 18 67
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The algorithm for diagnosing ureterocele in children
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Figure 1. Concomitant pathology in patients with UTS

To determine the informativeness, sensitivity and accuracy of various diagnostic methods in UTS
and to improve the diagnosis, as well as to specify the necessary methods, we have proposed a
diagnostic algorithm.

Laboratory, ultfrasound examination with Dopplerography, as well as X-ray examination were
mandatory for all patients..excretory urography, mycological cystography, computed tomography.

Of the concomitant pathologies, one patient was diagnosed with cerebral palsy, vesicoureteral
reflux (PMR), complete doubling of the kidney, ectopia of the mouth, and urinary fract infection.As
can be seen from the diagram, the main percentage of concomitant pathologies is urinary tract
infection (UTl), a complete doubling of 15%, and PMR on the UC side of 14%.

In the control group, urinary tract infection was detected in 21 (82.7%) patients, and vesicoureteral
reflux on the UC side was detected in 12 (41.3%) patients.

In the main clinical group, transurethral dissection of the anterior ureterocele wall was performed.
After partial filling of the bladder, the ureterocele was clearly identified. When the ureterocele was
obstructed, a vertical incision of its wall was made up to 4-6 mm long. The bladder was drained
with a urethral catheter. The day after the operation, patients underwent an ultrasound examination
fo assess the degree of obstruction elimination. For the prevention and prevention of urinary tract
infection, antibiotic therapy and uroantiseptics were prescribed.

Results and discussion. An analysis was conducted on clinical observation data of two groups of
patients depending on the type of surgery performed. The main clinical group included children who
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Table 2. By localisation of ureterocele
Localization Main group n=38 Confrol group n=29
One-sided 31(81,5%) 23 (79,3%)
Two-way 7 (17,0%) 6 (20,6%)
Intravesical 34 (89.4%) 24 (82,7%)
Exfra — bubble 4 (9.7%) 5(17.2%)

underwent transurethral excision of ureterocele (TURU) — 38 patients. All patients underwent extensive
endoscopic incision of the ureterocele. The endoscopic intervention was considered successful if
there was disappearance of ureteral obstruction, absence of vesicoureteral reflux (VUR), and no
urinary tract infection.

The control group consisted of 29 patients who underwent complete removal of the ureterocele.
Unilateral ureterocele localization was observed in 31 patients in the main group and in 23 patients in
the control group. Intravesical location was found in 34 patients in the main group and in 24 patients
in the control group (see Table 2)

In the patients of the control group, a roller was placed under the pelvis in the supine position. The
bladder was exposed by a fransverse suprapubic incision, and the anterior wall of the bladder was

Control group

45 11 [42%)
0 9 (34,6%)
35
30
75 B [23%)
20
15
10
5
Dissection of the UC with Removal of the UC + The separaed detrusor
antireflux protection Heminephroureterectomy fiberswere sutured at the
according to P. Leadbetter sie of removal of the UC

Figure 3. Types of operation
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opened. The bladder was emptied with an electric pump. A silk holder was applied to the ureterocele,
and the ureferocele was excised.

The parted deftrusor fibers in é patients were sutured at the site of the removed ureterocele.
A submucosal funnel of the required length was formed in the tfransverse direction, 4-5 times the
diameter of the ureters. The ureters were removed through a funnel to the opposite side above the
mouth of the contralateral ureter and an anastomosis was formed with the mucous membrane of the
bladder. The mucous membrane of the bladder was dried at the site of the removed ureterocele.
Next, the ureter was intubated. The inserted Foley catheter info the bladder was removed on days
7-8.

Two patients with bilateral ureterocele underwent simultaneous ureterocele dissection (gemi-
nephrectomy). With unilateral localization of large cysts in é patients after ureterocele dissection
with preserved kidney and ureter function, radical infervention with additional antireflux protection
according to Polytano-Leadbetter was performed in order to prevent postoperative PMR. In 5 patients,
due to the lack of function of the upper segment of the doubled kidney, a year after surgery, a
heminephrectomy was performed.

Follow-up ultrasound examination was performed within 1-5 days after the intervention, which
showed a 100% reduction in the diameter of the ureterocele, an average decrease in the ureter
diameter by 80.1%, and a reduction in the size of the renal pelvis by 45.4%. In the main group, during
the early postoperative period after endoscopic incision, among 15 patients, 7 (46.6%) regained
function in the duplicated segment of the kidney where it was previously absent.

One complication of bleeding from the incision edges occurred in a single case. Affer hemostatic
therapy, the bleeding was successfully stopped. Three patients developed dysuria following
fransurethral resection. These patients experienced episodes of febrile temperature. Cystoscopy
revealed that the anterior wall of the ureterocele, after transurethral resection and bladder filling,
obstructed the urethral lumen, causing obstruction. Endoscopic incision of the ureterocele wall was
performed, resulting in restoration of normal urodynamics.

Our study is based on the evaluation of long-term outcomes of surgical freatment 6 months to 14
years after surgery.

Among the 38 children who underwent TURU, indications for repeated surgery included absent
function of the upper renal segment, vesicoureteral reflux (VUR), recurrent urinary fract infections
(UTls), and voiding dysfunction caused by obstruction from the ureterocele neck at the bladder.

Follow-up examinations included voiding cystourethrography, ultrasound, laboratory tests, and
when indicated, cystoscopy and renal radioisotope studies. A positive outcome was defined by
the following criteria: elimination of ureteral obstruction and vesicoureteral reflux (VUR), absence of
urinary tract infection (UTl), and no voiding disturbances.

In the long-term follow-up of the main group, 4 patients underwent repeat surgery within 6 months.
Heminephroureterectomy was performed in one patient with a non-functioning upper renal pole and
persistent recurrent UTls. Open excision of the ureterocele was performed in one patient with voiding
dysfunction due to obstruction. Three patients were diagnosed with grade IV-V VUR during long-term
follow-up and underwent anfi-reflux surgery according to the Politano-Leadbetter technigue.
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Seven patients with a confirmed diagnosis of asymptomatic VUR were managed conservatively
and remain under dynamic observation. Endoscopic correction with volume-expanding gel DAM+
was performed in 3 patients with grade Il VUR.

In the confrol group, 11 patients underwent repeat surgery. One year after surgery, one
patient underwent nephroureterectomy due to secondary renal scarring associated with VUR.
Heminephroureterectomy was performed in 4 patients with a non-functioning renal segment. Two
patients were diagnosed with grade V-V VUR in the long tferm and underwent anti-reflux surgery using
the Politano-Leadbetter method.

Two patients with asymptomatic VUR received conservative treatment and remain under follow-
up. Endoscopic correction with volume-expanding gel DAM+ was performed in two patients with
grade Il VUR.

Our research demonstrated that in cases of complete ureteral duplication, the frequency of
recurrent UTls in the postoperative period was higher, and repeat surgical inferventions were more
often required. For patients with a non-functioning upper pole, radical heminephroureterectomy is
considered the primary stage freatment.

According to several authors [8,9,11], indications for surgery in VUR include UTls and voiding
dysfunction. Early stages of VUR tend tfo resolve with conservative freatment, which suggests a
cautious approach to repeat surgical interventions. Persistent recurrent UTls, voiding disturbances,
and decreased renal function were indications for repeat surgery.

Conclusion. Compliance with the developed algorithm of diagnosis and endoscopic correction
makes it possible to increase the effectiveness of freatment and reduce the number of complications
in children.

Endoscopic correction of the ureterocele is a highly effective method of decompression and
restoration of normal urodynamics of the upper urinary fract.Given the low risk of injury, fransurethral
resection is the method of choice, regardless of the type, nature and degree of the ureterocele.After
correction of the defect, children are subject fo mandatory dynamic monitoring and a step-by-step
examination in order o fimely diagnose and treat concomitant diseases and possible complications.
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KAUHUKO-ANATHOCTUHECKUE ACMEKTbI U TAKTUKA AEHEHUS
YPETEPOLLEAE Y AETEU

3.lU. Typakyaos, A.A. Tadypos, LL.T. bo3opos

AHAVMKAHCKMM TOCYAQPCTBEHHbIN MEAMLMHCKMUIA MHCTUTYT, AHAMXQOH, Y30eKMCTaH

AHHOTaAuMs. YpeTepoLeae (YL) npeacTtaBader cOBoM KNCTOOBPA3HOE PACLLUMPEHUE MOACAM3MCTOTO OTAEAQ
MOYETOYHMKA, BbI3BBAHHOE BPOXAEHHbBIM CTEHO30M Er0 YCTbsl U XAPAKTEPUIYIOLLLEECS PACLLMPEHMEM AMUCTAAb-
HOro OTAEAQd. BHEAPEHME HOBbIX TEXHOAOTUIM B MEAMATPUYECKYIO MPAKTUKY MPUBEAO K 3HAYUTEABHOMY YAYYLLIE-
HUIO AMATHOCTUKU U AEYEHUST YPETEPOLLEAE Y AETEN. 10 AQHHBIM PA3AMYHBIX ABTOPOB, YOCTOTA BCTREYAEMOCTH
COCTABASET OT 1 A0 4% CpEeAM BCEX YPOAOIMYECKMX MAUMEHTOB. [To AaHHBIM Cambele, pacnpoCTpPAHEHHOCTb
ypetepoueae coctasaseT 1:4000. Y 80% aeTen ypeTEPOLLEAE BbISBAIETCS MPU YABOEHMM MOYETOYHMKA, A B 60%
CAY4OEB ABASETCS DKTOMMYECKUM [2, 4, 10, 13]. HECMOTPS HO BHEAPEHUE SHAOYPOAOTMYECKMX METOAOB AEHEHMS,
PSA KAMHULIMCTOB YKQA3bIBAET HO OCAOXKHEHMUS, BO3HUKAIOLLIME MOCAE UX MPOUMEHEHMS.

LLeAblo HOLLIETO MCCAEAOBAHMS SBASAOCH YAYYLLIEHUE PE3YABTATOB XMPYPIMYECKOIO AEYEHMS YOETEPOLIEAE Y
AETEN.

KAloueBble CAOBQA: ypeTepoueAe, My3blPHO-MOYETOYHMKOBBIM PECDAIOKC, FTEMMHEQDPIKTOMMS, TPAHCYpPE-
TPAABHOE PACCEYEHMNE, PEUMMIAAHTALIMS MOYETOYHMKA, YABTPA3BYKOBOE MCCAEAOBAHME, AETH.

AKTYAABHOCTb. YPETEPOLLEAE — MOPOK PA3IBUTUI MOYETOYHMKA, MPEACTABASIOLLMIN COBOM KUCTOO-
Bpa3HOE BbINFYMBAHME CAMIUCTOTO M MOACAM3MCTOrO CAOEB MHTPAMYPAABHOTO OTAEAO MOYETOYHMKA,
KOTOpOE OObIHHO OOYCAOBAEHO OOCTPYKUMEM YCTb M COMPOBOXACETCS YPETEPOrMAPOHETDPO30M
[1,3, 6,7, 12]. Pazmepsbl ypeTepoLLeAe MOryT BAPbUPOBATb OT HEOOABLLIMX PACLUMPEHUIN MOACAM3M-
CTOrO CAOS AO (TUIFAHTCKMX) KMCT, 3AMOAHSIOLLLMX BECb MPOCBET MOYEBOrO Mny3bips [5, 8, 9, 11].

AeveHue aeTen C ypetepoLeae, OCOOBEHHO NPU YABOEHMU MOYETOYHUKA, MPEACTABASET CAOXKHYIO
NPOBAEMY AAS AETCKMX YPOAOTOB. NMOKA3AHUAMM K ONEPRALMM ABAUOTCH HE TOABKO HOAMYME YPETEPO-
LLeAEe, HO 1 HapYLUEeHME QOYHKLLMKM MOYKM, HEAEPXKAHME MOUM M PACCTPOMCTBA MOYENCIYCKAHMS, Bbl-
3BAHHbIE OOCTPYKUMEN LLIEMKM MOYEBOTO My3blPA.

LLeAb UCCAEAOBAHUA. Y AYHLLIMTL PE3YABTATHI XMPYPIMHECKOTO AEYEHMS YPETEPOLLEAE MYTEM U3YyYeE-
HUA KAMHWMYECKOTO TeYeHUs, CO3ACHMI AMATHOCTMHECKOTO MPOTOKOAQ M PA3PABOTKM ONTUMOABHOM
XUPYPRIMYECKOM TOKTUKM.

MaTtepuraA u meToabl. [IPOAHAAM3IUPOBAHBI PE3YABTATHI A€YEHMS 67 MALMEHTOB C YPETEPOLLEAE
(YLL) B BO3pacTe o7 1 road AO 18 AET, HOXOAMBLLMXCA HO A€YEHMM B YDOAOTUHECKOM OTAEAEHUU AHAM-
>KAHCKOTO MEAMULMHCKOTO LLEHTPA B Nepuroa ¢ 2015 no 2025 roa. M3 HUX MAAbYMKOB BbIAO 25 (37,3%),
AeBoYeK — 42 (62,6%).

YAbTPA3BYKOBOE MCCAEAOBAHME (Y 3U) 9BAIETCH AOCTATOYHO MHADOPMATUBHBIM METOAOM AMATHO-
CTUKM ypeTepoLene. Y3 BbIAO MPOBEAEHO BCEM MALMEHTAM C ypETEPOLLEAE. XAPOAKTEPHbIM YAb-
T O3BYKOBbIM MPU3HAKOM SBASETCH HOAMYME KMCTO3HOTO OOPA30BAHMS B MPOCBETE MOYEBOrO My3bIPS;
NPV 3TOM YALLEYHO-AOXOHOYHAS CUCTEMA MOYEK M MOYETOHHUKM PACLLMPEHDI.

Y3U ¢ aonnaeporpadomer NO3BOAIET ONPEAEAUTb PAMEPDI, KOAMYECTBO OBPA3OBAHMIM M TOALLM-
HY X CTEHOK, BbISBUTb OHOXOTEHHOE OBPA30BAHME — YPETEPOLLEAE, O TAKXKE HOAMYME MY3bIPDHO-MOYE-
TOYHWKOBOTO PedOAIOKCA.

Ta6amua 1. PacnpeaeAeHue NaLMEHTOB MO MOAY M BO3PACTY

OcHoBHas rpyn- KoHTpoAbHas
R OcHoBHas rpyn- X KoHTpoAbHaOS
BospacT na: MAAbYMKH NQ: AEBOYKM rpynna: MAAbYm- FPYNNG: ACBOMKM Bcero
(n=38) ku (n=29)

Ao 1 roaa 7 11 5 9 32
1-3 road 4 8 3 5 20
4-7 net 2 3 2 2 9
8-14 net 1 1 1 1 4
14-18 net — 1 — 1 2

HToro 14 24 11 18 67
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DKCKPETOPHAY ypOorpadoms 30HUMMAOET BEAYLLLEE MECTO CPEAM PEHTTEHOKOHTPACTHBIX METOAOB
OBCAEAOBAHMS, MO3BOASR BbISBUTb A€GOEKT HOMOAHEHMA MOYEBOTO My3blPs, OOYCAOBAEHHbBIN YPETEPO-
LeAe, A TAKKE PACLLUMPEHHbIM MOYETOYHMK M YBEAMHEHHYIO AECDOPMMPOBAHHYIO YALLIEYHO-AOXAHOY-
HYIO CUCTEMY MOPKEHHOM MOYKM UAM €€ YABOEHHOTO CETMEHTA.

AN onpeAeAeHUs MHADOPMATUBHOCTU, YYBCTBUTEABHOCTU M TOYHOCTU PA3AMYHBIX AMATHOCTMYE-
CKMX METOAOB MPU YPETEPOLIEAE, COBEPLLIEHCTBOBAHMS AMATHOCTUKM U YTOYHEHMS HEODXOAMMOTO
OBBbEMA UCCAEAOBAHMM HOMM MPEAAOXKEH AMATHOCTUHECKMIA OATOPUTM.

AATOPUTM AMArHOCTUKMU YpeTepoLLeAe Y AeTeu

| aTON — NepBMyHOE OBCAEAOBAHME
KAMHWKO-AQBOPATOPHOE MCCAEAOBAHME; Y 3U; LMCTOCKONMA; SKCKPETOPHAS YypOorpadoms 1 Lmctorpadous
Il 3TN — YTOYHSAIOLLLON AMATHOCTMKA

MYABTUCIMPAABHAS KOMMBIOTEPHAS TOMOTPAOUS; KOMMBIOTEPHAN TOMOTPACOUS; PAAMOM3IOTONHAS HedppocC-
UMHTUIrpadoms

Puc. 1. AATOPUTM AMATHOCTUKM YPETEPOLLEAE Y AETEM

Bcem naumeHTam B 0B693ATEABHOM MOPIAKE MPOBOAMAM AQBOPATOPHbBIE MCCAEAOBAHMS, Y3U C
Aonnaeporpadoment, a TaKKe PEHTTEHOAOTMYECKME MCCAEAOBAHMA: SKCKPETOPHYIO Yporpadoumto,
MUKLMOHHYIO LIUCTOrPAdOUIO M KOMMABIOTEPHYIO TOMOTPAdOMIO.

ConyTCTByIOLLLAS NATOAOMUA Y NALMEHTOB C ypeTepoueAe. V3 CONyTCTBYIOLLLMX 3000AEBAHMM Y
OAHOTO MAUMEHTA BOblIA AMATHOCTUPOBAH AETCKMM LLEePeBPAAbHbIM MAPAAMY; TAKXKE BbISBAAAMCH M-
3bIPHO-MOHETOYHMKOBBIM PedAIOKC (MTMP), MOAHOE YABOEHME MOYKM, DKTOMMA YCTb MOYETOHHMKA M
MHADEKLMA MOYEBBIBOAALLIMX MyTEM. KOK BUAHO M3 AMATDAMMBI, HOMBOABLLYIO AOAIO COMYTCTBYIOLLIMX
MATOAOTMIM COCTABASIET MHADEKLLM MOYEBBIBOAALLLMX MyTEM (MMT1); MOAHOE YABOEHME OTMeYeHO B 15%
cAydaes, a [TMP Ha cTopoHe ypeTepoleae — B 14% CAy4QaeEB.

ConyTcTByloLLAA NATOAOTUSA OcHoBHasg rpynna (n=38), % KOHTp(c:‘ A=|=2H9c)|la7r;pynna
NMMP HO CTOPOHE ypeTepoLeae 36,8 41,3
OAHOCTOPOHHEE MOAHOE YABOEHME 39.4 27,5
OTcyTCTBME QOYHKLMM BEPXHETO MOAKCA MOYKM 13,1 10,3
DKTOMMUS YCTb MOYETOYHMKA 15,7 13.7
MHOpeKLMA MOYEBBIBOAILLIMX MyTEM 92,1 82,7

Puc. 2. ConyTCTBYIOLLLOS MATOAOMMS B OCHOBHOM M KOHTPOABHOM FPYMMNAX (AQHHBIE MCXOAHOM AMATPOMMBI)

B KOHTPOABHOM rPYyMNNE MHADEKLLMA MOYEBLIBOAIALLIMX MYyTEM BbISBAEHA Y 21 maumeHTa (82,7%), a ny-
3bIPHO-MOYETOYHMKOBbIM PECDAIOKC HO CTOPOHE ypeTtepoueae —y 12 (41,3%) naumeHTos.

B OCHOBHOM KAMHMYECKOM FPYMME BbIMOAHIAM TPAHCYPETPAABHOE PACCEYEHUE NEPEAHEN CTEHKM
ypetepoueAe. [TocAe HACTUYHOTO HAMOAHEHUS MOYEBOTO My3blPs YPETEPOLLEAE YETKO BU3YAAM3IMPO-
BAAOCS. [pu OBCTPYKLMM YPETEPOLLEAE BbIMOAHIAM BEPTUKAABHBIM PA3PE3 €r0 CTEHKM AAMHOM AO 4-6
MM. MOYEBOM MY3bIPb APEHMPOBAAM YOETPAABHBIM KATETEPOM. HO CAEAYIOLLLIMM AEHBb MOCAE ONEPO-
LMK MALMEHTAM MPOBOAMAM Y 3N AA OLLEHKM CTEMEHM YCTPAHEHMS OBCTRYKUMM. AAS MOOTOUATKTHKM
MHJOEKLLMM MOYEBBIBOAALLIMX MYTEM HAZHAYAAM AHTUOUMOTUKOTEPAMMIO MU YPOAHTUCENTUKM.

Pe3yAbTaTbl M 06CYyXAEHME. [TPOBEAEH OHAAM3 AQHHBIX KAMHUYECKOTO HOBAKOAEHMS 30 ABYMS TPYM-
NAMM NALUMEHTOB B 30BUCUMOCTH OT BUAC BBIMOAHEHHOTO OMNEPATUBHOIO BMELLIATEALCTBA. B OCHOBHY!O
KAMHMYECKYIO TPYNMny BOLLUAM 38 AETEM, KOTOPBIM ObIAO BBIMOAHEHO TPAHCYPETPAABHOE UCCEYEHME
ypeTtepoueae (TYPY). Bcem NAUMEHTAM BbIMOAHIAM LLUMPOKOE DHAOCKOMUMYECKOE PACCEYEHUE ypeE-
TepoueAe. DHAOCKOMMYECKOE BMELLIATEALCTBO CYUTAAM YCMELLHbIM MPU YCTPAHEHMUM OBCTPYKLLMM
MOYETOYHMKA, OTCYTCTBUM MY3bIPHO-MOYETOYHMKOBOTO pedoAtokCa (MMP) 1 MHADEKLLMM MOYEBBIBOASR-
LLLMX MyTEN.

KOHTPOABHYIO rpymnny COCTOBUMAM 29 NALMEHTOB, MEPEHECLLIMX MOAHOE YAOAEHME YPETEPOLIEAE.
OAHOCTOPOHHSA AOKOAM3ALLMS YpETEPOLLEAE HODAIOAGAACH Y 31 MALMEHTA OCHOBHOMU rpymnmnbl Uy 23
MALMEHTOB KOHTPOABHOM TPYMMbl. BHYTPUMNY3bIPHOE PACMOAOXEHMUE BbISBAEHO Y 34 NALUMEHTOB OCHOB-
HOM rPYNMbl Uy 24 NALMEHTOB KOHTPOABHOMW rpymmbl (TAOA. 2).
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TabAnLa 2. AOKOAM3ALMA YPETEPOLLEAE

Aokaausauus OcHoBHas rpynna (n=38) KoHTpoAbHas rpynna (n=29)
OAHOCTOPOHHAS 31 (81,5%) 23 (79.3%)

ABYCTOPOHHSs 7 (17,0%) 6 (20,6%)
BHyTpMMYy3bIpHOS 34 (89,4%) 24 (82,7%)

BHeny3blpHOs 4(9,7%) 5(17.2%)

MNMAauUMEHTAM KOHTPOABHOM TPYMMbl B MOAOXKEHMM AEXA HA CMMHE MOAKAQABIBAAM BAAMK MOA TA3.
Mo4eBoM Ny3bipb OBHAXKAAM YEPE3 MOMEPEYHbIM HOAAODKOBbLIM PA3PE3 U BCKPbIBAAM €0 MEPEAHIO
CTEHKY. MOYEBOM MY3blPb OMOPOXHAAM C MOMOLLLBIO DAEKTPOOTCOCA. Ha ypeTepoLeAe HOKAQABIBAAM
LLEAKOBYIO AEPXKAAKY, MOCAE HYETO YPETEPOLLEAE MCCEKAAM.

BuA BMELLATEABCTBA YUCAO NALMEHTOB
PacceveHue ypetepoueae C QHTUPETOAIOKCHOM 11 (42%)
3aLmMTOM No MNMoAnTaHO-AeabeTTepy
YAQAEHUE ypeTepoLeAe + 9 (34,6%)
reMmHedPpPoOypPEeTEPIKTOMMS
YLWMBAHME PA3BEAMHEHHBIX BOAOKOH AETPY30PA B 6 (23%)
MECTE YAOAEHUS YpETEPOLLEAE

Puc. 3. Buabl onepaumit B KOHTPOABHOM rpynne

Y 6 NALMEHTOB PA3BEAMHEHHbBIE BOAOKHO AETPY30PA YLLMBAAM HO MECTE YAOAEHHOIO ypeTepoLLe-
A€. B nonepeyHom HaNpaBAEHUM GOOPMUPOBAAM MOACAMIUCTbIM TYHHEAD HEODXOAMMOM AAMHBI, B 4-5
A3 NPEBBLILLAIOLLLEN AMAMETD MOYETOYHUKOB. MOYETOUYHMKM MPOOBOAMAM HEPES TYHHEAL HA MPOTUBO-
MOAOXHYIO CTOPOHY BbILLE YCTbl KOHTPAAQTEPOABHOIO MOYETOYHMKA M GOOPMUPOBAAM OHACTOMO3
CO CAM3IMCTOM OBOAOHKOM MOYEBOTO My3blPA. CAMIMCTYIO ODOAOYKY MOYEBOTO My3bIPS OCYLLIOAM B ME-
CTE€ YAOAEHHOIO ypeTtepoLeAe. 3aTeM MPOBOAMAM MHTYOALMIO MOYETOYHMKA. Y CTOHOBAEHHbIM B MO-
4EBOM MY3blPb KATETEP POAESN YAQAIAM HA 7—-8-€ CYTKM.

ABYM MALMEHTOM C ABYCTOPOHHMM YPETEPOLLEAE BbIAO BBIMOAHEHO OAHOBPEMEHHOE pacceye-
HUe ypeTepoLeAe (reMmHedPPIKTOMMS). Npr OAHOCTOPOHHEM AOKOAMIALMM KPYMHbIX KUCT Y 6 MALLM-
€HTOB NMOCAE PACCEYEHUS YPETEPOLLEAE MPU COXPAHHOM AOYHKLMM MOYKM M MOYETOYHUKA C LLEABIO
NPOMOUACKTUKM MOCAEONEPALMOHHOTO NMMP BbIAO BBINMOAHEHO PAAMKAABHOE BMELLIATEABCTBO C AO-
MOAHUTEABHOM AHTMPEAOAIOKCHOM 3ALLMTOM MO NMOoAMTOHO-Aeabettepy. Y 5 NAUMEHTOB BCAEACTBME
OTCYTCTBUA AOYHKLMM BEPXHETO CEMMEHTA YABOEHHOM MOYKM HEPES TOA MOCAE ONEPALLMM BLINOAHEHO
reMMHEDPIKTOMMS.

OcAOXHeHue UcxoAHble 3HOYEHUS HO AMArpamme
FeMUHeDPOYPETEPIKTOMMS 1 (4,70%)
HapyLLeHWs MOYEUCIYCKAHMS 2 (0,133)
MHJPEKLMA MOYEBBLIBOAALLIMX MYTEM 2 (0,133); 1 (9.50%)
[y3bIPHO-MOHETOYHMKOBbIM PECDAIOKC 13 (34,20%)

MHdppaBE3MKAABHAS OBCTPYKLMS

2 (0,133); 1 (4,70%)

Puc. 4. [locreonepaumoHHbIE OCAOXKHEHUS (3HOYEHMS, YKA3AHHbIE B MICXOAHOM AMATPAMME)

KoHTpOAbHOE Y 3/ NPOBOAMAM B TEYEHME 1-5 CYTOK MOCAE BMELLATEALCTBA. OHO MOKA3AAO YMEHb-
LueHmne amameTtpa ypetepoueAe B 100% CAYHOEB, YMEHbLLEHME AMAMETPA MOYETOYHMKA B CPEAHEM
Ha 80,1% 1 COKPALLEHME PAIMEPOB MOYEYHOM AOXAHKM HA 45,4%. B OCHOBHOM rpynne B PAHHEM MO-
CAEONEPALMOHHOM NEPUOAE MOCAE DHAOCKOMMYECKOTO pacceyeHmnd y 7 13 15 naumeHToB (46,6%)
BOCCTCOHOBMAQCH POHEE OTCYTCTBOBABLLIAS JOYHKLLMS YABOEHHOIO CETMEHTA MOYKM.

B OAHOM CAy4YOE BO3HWKAO KPOBOTEYEHME M3 KPAEB pa3pesd. [TocAe reMOCTATUYECKOM TEPArnmm
KpOBOTEYEHME ObIAO YCMELLUHO OCTAHOBAEHO. Y TPEX MALMEHTOB MOCAE TPAHCYPETPAABHOM pe3ek-
LMK PA3BUAQCH AM3YPUS. Y DTUX NALMEHTOB OTMEYAAMUCH IMM30AbI DEDPUABHOM TEMMNEPATYPSLI. [Mpm
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LLMCTOCKOMMU BbISBAEHO, YTO MEPEAHIS CTEHKA YPETEPOLLEAE MOCAE TOPAHCYPETPOABHOM PE3EKLLMM U
HAMOAHEHUS MOYEBOTO My3blPA NEPEKPBIBAAC MOOCBET YPETPbI, BbI3bIBAS OOCTPYKLMIO. BBIMOAHEHO 3H-
AOCKOMMYECKOE PACCEYEHMNE CTEHKM YPETEPOLLEAE, B PE3YABTATE YETO BOCCTAHOBMAACH HOPMAAb-
HAS YPOAMHAMMKA.

Halue nccaeAoBaOHME OCHOBAHO HO OLLEHKE OTAGAEHHbBIX PE3YALTATOB XMPYPIMYECKOTO AEYEHMS B
CPOKM OT 6 MECALLEB AO 14 AET MOCAE ONepaLMu.

Cpean 38 aeten, nepeHecLumx TYPY, MOKA3AHMIMM K MOBTOPHOM onepaunm ObIAM OTCYTCTBME
AOYHKLMM BEPXHETO CETMEHTA MOYKM, My3bIPHO-MOYETOYHMKOBBIM peddatokC (MTMP), peumnamBmpyto-
LLME MHAOEKLMM MOYEBBIBOAALLIMX MyTEM (MMIT) 1 pACCTPOMCTBA MOYENCIYCKAHMUS, BbI3BOHHbIE OO-
CTPYKUMEM B OBACCTM LLEMKM MOYEBOTO MY3bIPA YPETEPOLIEAE.

KOHTPOAbHbIE OBCAEAOBAHMSA BKAIOYOAM MUMKLIMOHHYIO LMCTOYypeTporpadomio, ¥Y3M, anabopartop-
Hbl€ MCCAEAOBOHMSA, A MO MOKA3AHUAM — LLUCTOCKOMUIO U POAMOM3IOTOMHBIE MCCAEAOBAHMA MOYEK.
MOAOXKMTEABHBIN PE3YABTAT OMPEAEAIAN MO CAEAYIOLLUM KPUTEPUAM: YCTPAHEHME OOCTPYKLMM MO-
YETOYHMKA M MY3bIPHO-MOYETOYHMKOBOTO pedoatokca (IMMP), oTCyTCTBME MHADEKLLMM MOYEBBIBOAILLIMX
nyten (MMI1) 1 HOPYLLUEHMN MOYEMNCTTYCKAHMS.

B OTAQAEHHOM MEPUOAE HABAIOAEHMS B OCHOBHOM rpynne 4 NAUMEHTAOM B TEYEHME 6 MECHILLEB
OblAM BbIMOAHEHbI MOBTOPHbIE Oonepaumni. OAHOMY NAUMEHTY C HECDYHKLLMOHMPYIOLLLUM BEPXHMM MO-
AMOCOM MOYKM M CTOMKMMU peLMAMBUPYIOLLMMIKM MMIT npoBeaeHa remmnHedopoypeTtepakTtommsd. Oa-
HOMY MALMEHTY C HOPYLUEHMEM MOYEUCTYCKOHUI BCAECACTBME OBCTPYKLLMM BBIMOAHEHO OTKPLITOE
MCCEYEHME YpEeTEPOLIEAE. Y TPEX MALMEHTOB B OTAOAEHHOM NEPUOAE BbISBAEH [TMP V=V cTenenu, B
CB43M C YEM BbIMOAHEHA AHTUMPEMDAKOKCHAS ONepaLMs MO METOAMKE MNoAMTAHO-AeabBeTTepa.

CeMb MNALUMEHTOB C MOATBEPXKAEHHBIM BECCUMMTOMHBIM TTMP MOAYYOAM KOHCEPBATUBHOE AEYE-
HME M OCTAKOTCH MOA AMHOMMYECKMM HOBDAOAEHMEM. Y 3 naumeHToB C [MMP II-lIl cTenerm BBINOAHEHA
3HAOCKOMMYECKASN KOPPEKLMSA C MOUMMEHEHMEM OOBEMOOBPA3YIOLLLETO reas DAM+,

B KOHTPOABHOM rpynne 11 NAUMEHTAM OblAM BBIMOAHEHbLI MOBTOPHbLIE ONepALMm. Hepes roa NoCAe
OonePALMM OAHOMY MALMEHTY MPOBEAEHO HEDPOYPETEPIKTOMMI BCAEACTBME BTOPUYHOTO pybdLLEe-
BAHMS MOYKM, CBI3AHHOTO C NMP. HYeThipéEM NALMEHTAM C HEOYHKLIMOHUMPYIOLLIMAM CETMEHTOM MOYKM
BBIMOAHEHA rEMUMHEDPOYPETEPIKTOMMA. Y ABYX MALMEHTOB B OTAOAEHHOM MEPUOAE BbIIBAEH [TMP
V=V cTeneHu, B CBA3M C YeM ObIAQ BbIMOAHEHO AHTUPEMAIOKCHAS ONepaLLMi MO METOAMKE TTOAUTO-
HO-AeabeTTepa.

ABQO naumeHTa ¢ 6eCCUMNTOMHbBIM [TMP MOAYHOAM KOHCEPBATUBHOE AEYEHME M OCTAIOTCS MOA
HabBAoAEHMEM. ABYM naumeHTam C MNMP [I-lIl cteneHn BbINOAHEHO SHAOCKOMUYECKA KOPPEKLMA C
MPUMEHEHNEM ODBEMOODPa3yoLLLETO reas DAM+,

Halue nccaeA0BaHME MOKA3AAO, H4TO MPU MOAHOM YABOEHMU MOYETOYHMKA YOCTOTA PELMAMBUPY-
IOLLIMX MHADEKLLMM MOYEBBIBOAALLLIMX MYTEM B MOCAEONEPALMOHHOM Neproae OblAQ BbiLLE, A MOBTOP-
HblE XMPYPIMYECKME BMELLIATEABCTBA TPEDBOBAAMCH HALLE. Y MALUMEHTOB C HEDYHKLMOHMPYIOLLMAA
BEPXHUM MOAIOCOM PAAMKAABHAS FE€MUHEMDPOYPETEPIKTOMMI PACCMATPUMBAETCA KAK MEPBOOYE-
PEAHOM 3TAMN AEYEHMS.

O AGHHBIM PAAQ ABTOPOB [8, 2, 11], MOKA3AHUIMM K XMPYPRIMYECKOMY A€YEHUIO MPK TTMP 9BAAIOT-
C9 MHADEKLMM MOYEBBIBOAALLLMX MYTEM M HOPYLUEHMI MOYEMCIYCKAHMA. [TMP HOYAOABHbBIX CTENEHEMN
MMEET TEHAEHLMIO K PA3PELLEHMIO HO DOHE KOHCEPBATUBHOIO AEYEHMS, YTO YKA3bIBAET HO HEODXO-
AMMOCTb OCTOPOXHOTO MOAXOAQ K MOBTOPHbBIM XMPYRIMYECKMM BMELLIATEABCTBAM. [MOKA3AHMAMM K
MOBTOPHOM ONEPALMU CAY>KMAM CTOMKME peumammpyome MMM, HapyLUEHUS MOYEUCIYCKAHMA A
CHWXXEHME CDYHKLLMM MOYEK.

3akaoveHue. CobaoaeHme pa3pabOTAHHOrO AATOPUTMA AMATHOCTUKM M SHAOCKOMMYECKOM KOP-
PEKLLMM MO3BOAFET MOBLICUTh DADIDEKTUBHOCTb AEYEHUST U YMEHDBLLIMTL YUCAO OCAOXKHEHMN Y AETEM.

DHAOCKOMMYECKAS KOPPEKLMSI YPETEPOLLEAE BAJETCS BbICOKOIADIEKTUBHBIM METOAOM AEKOM-
MPECCUM U BOCCTAHOBAEHMS HOPMOAABHOM YPOAMHOMMKM BEPXHUX MOYEBBIBOAALLMX MyTEN. C y4ETOM
HM3KOTO PUCKA TPABMATM3ALMU TPAHCYPETPAABHASN PE3EKLMA FIBATETC METOAOM BbIOOPA HE3ABUCH-
MO OT TUMA, XOPAKTEPA M CTENEHM YpeTEPOLLEAE. [TOCAE KOPPEKLMM MOPOKA AETU MOAAEXAT 0O430-
TEABHOMY AMHAMMYECKOMY HOBAIOAEHMIO U MOSTAMHOMY ODCAEAOBOHMIO AAT CBOEBPEMEHHOM AMQ-
FTHOCTMKM U A€YEHMA COMYTCTBYIOLLLMX 3AOOAEBAHMIM M BO3MOXXHBIX OCAOXKHEHMM.
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SYNCHRONOUS HYBRID LEARNING WITHIN THE FRAMEWORK OF THE IMPLEMENTED DISCIPLINE
“PEDIATRIC ONCOLOGY,” USING THE EXAMPLE OF THE DEPARTMENT OF ONCOLOGY OF THE
FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION IRKUTSK STATE
MEDICAL ACADEMY OF THE MINISTRY OF HEALTH OF THE RUSSIAN FEDERATION

.V. Churakov, E.E. Gorbunova

Department of Oncology, Izhevsk State Medical Academy of the Ministry of Health
of the Russian Federation, Izhevsk, Russian Federation

Abstract: Modern higher medical education over the past five years (from 2019 to 2024) has made a global
evolution of its development and stopped at a qualitatively completely different level. Starting from 2022, the ex-
isting accumulated array of remote digital technologies has systematically infroduced intfo educational activities
almost inseparable from fraditional areas of pedagogical methods, while significantly expanding them, adapt-
ing them for inclusive education and making them more comfortable for students. Since June 2024, synchronous,
hybrid classes have been introduced for the first time af the Department of Oncology, and since September
2024, synchronous, hybrid classes have been used on a regular basis, which have repeatedly reduced the num-
ber of absences of practical classes by students due to temporary disability to isolated cases, without affecting
the average score. The results of the ongoing prospective study clearly demonstrate the success and fimeliness
of the infroduction of advanced, innovative, world, pedagogical methods and technologies in the educational
activities of the Department of Oncology on the example of feaching students of the 5th year of the pediatric
faculty the discipline "Pediatric Oncology,” making the learning process confinuous.

Keywords: Synchronous hybrid learning, pediatric oncology, mixed learning, modern education, digitaliza-
fion.

Introduction: Since 2019, fundamental evolutionary changes have been observed in modern
university pedagogy, largely facilitated by the COVID-19 pandemic, which has predetermined the
widespread adoption of digital distance learning technologies. As a result, fraditional education has
beenreplaced by blended education, which can be roughly divided into four levels, based on which
learning components have been converted to a distance (digital) format and subsequently used
not only during fraditional classes but also in inclusive learning for relevant categories of students
(individuals with disabilities and those with temporary disability) [5, 6, 10].

Currently, the first level of blended education is represented by web-enabled learning, which
involves the extensive use of video recordings of webinars, conferences, and symposia held at
leading federal centers during fraditional classes, allowing for a qualitatively new level of presentation
of certain discipline topics. At the Department of Oncology, the first «kOncology + MOOC Supporty
model was implemented in 2020, when students transitioned from distance learning and restrictions
caused by the COVID-19 pandemic began to ease. However, the department has maintained
an active position in sharing existing video content from conference and webinar recordings.
Unfortunately, due to the intfense focus on the educational process, it is not technically feasible
to regularly display videos on current topics during practical classes. However, we can offer the
option of viewing them during independent study, which some students actively utilize. As of 2025,
the video library of the Department of Oncology contains more than 400 video materials from
conferences and webinars, accumulated through active participation in them from 2019 to 2025,
occupying a volume of 5.0 TB [4].

The second level, called «Discipline + Massive Open Online Course (MOOC),» involves mastering
individual elements of the taught discipline remotely, through individual modules of the online course.
At the Department of Oncology, the second educational model, «Oncology, Radiation Therapy +
MOOC » began to be implemented simultaneously with the first level model in 2020 [1,2].

Using this model, lectures were converted into video format and uploaded to the oncology
department’s YouTube and Moodle channels, which students have constant access to. The student
independent work section features thematic collections of electronic literary sources approved
by department staff, including video materials. These collections are regularly distributed through
incoming group leaders and are used by all students in preparation for practical classes.
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The third level of the hybrid education system is tMOOC + taught course.» This level entails a nearly
complete transition of the course to an online course format, with the instructor acting as a moderator
and tutor, providing technical support to students. At the Department of Oncology, the third blended
learning model has been implemented under conditions of temporary disability for students, with the
consent of both parties (instructor and student). Initially, it was implemented asynchronously (from
2020 to 2024), and then synchronously from September 2024 to the present [9, T1].

The fourth level involves a complete transition to remote learning. In the Department of Oncology,
this fourth level of blended learning has been implemented through the creation of webinarrooms on
the MTS-Link platform, allowing students on long-term electronic sick leave to contfinuously complete
a series of practical classes alongside other students. Beginning in September 2024, through the
implementation of comprehensive digitalization, the creation of webinar rooms in all classrooms, and
the implementation of a «digital teacher twiny system, the Department of Oncology will essentially
become a digital department, ensuring continuity in the educational process and fully aligning with
global educational methods and technologies [3, 7, 8].

Purpose and objectives: The aim of our work is to evaluate the effectiveness of the implementation
of a personalized educational process in the format of synchronous hybrid practical classes, which
allows for the creation of continuous learning for students in the context of their temporary disability.

Material and methods: The technical components of the educational process at the Department
of Oncology at the Irkutsk State Medical Academy of the Ministry of Health of the Russian Federation,
enabling the successful implementation and routine implementation of cutting-edge, global, and
innovative teaching methods and technologies, include the following equipment. Each classroom is
equipped with alaptop, a multimedia projector, additional 27- o 32-inch monitors with a 4K resolution
(3840x2160 ppi), HDMI splitters allowing the image from the laptop display to be mirrored to additional
monitors and displayed on the projector screen, and audio systems with a video bar for conferences,
effectively transforming the classroom into a fully functioning webinar room.

Conducting a practical lesson in a synchronous hybrid format is implemented using the following
proven algorithm. Before the start of a practical lesson in this format, students with temporary disabilities
are identified in the student group and provided with a document containing active links to webinar
rooms corresponding to the department’s classrooms. When a student connects to a webinar room,
their avatar is displayed on the instructor’'s laptop screen, while the connected student sees the
instructor, the whiteboard, and, if using screen sharing mode, presentations or other digital elements
displayed during the lesson. High-definition video fransmission allows attendees to see everything the
instructor is demonstrating online. Students can also ask questions in the webinar room chat or directly
to the instructor.

We are currently conducting a prospective study from 2021 to the present on a general population
of fifth-year pediatric oncology students enrolled in the course «Pediatric Oncology» and completing
a series of practical fraining courses at the Department of Oncology. The study is being conducted as
a cross-sectional, mass, anonymous survey using a developed and regularly updated questionnaire.

The questionnaire used at the Department of Oncology consists of 4 questions:

1) How satisfied are you with the overall course content?

2) How satisfied are you with the teaching style?

3) How would you rate the quality of the teaching materials provided?

4) How satisfied are you with the instructor’'s use of active and interactive teaching methods
(process modeling, case studies, videos, grapho-logical structures, and offine/online connectivity)?2

Since September 2024, question 5 has been included, concerning the conduct of practical
classes in a synchronous hybrid format: *How satisfied were you with the offline-online practical classes
conducted by the department.”

All questions are rated on a scale of 1 fo 10, with 1 being the lowest and 10 being the highest. After
completfing the comprehensive, anonymous survey following the practical sessions, the data was
compiled into a single table, with the average score calculated for the course.

From 2021 to 2025, we obtained the following results:

When answering the question «How satisfied are you with the overall course content2y, the
average score for fifth-year pediatric students over the five years studied was 9.54 (in 2021), 9.72 (in
2022), 9.59 (in 2023), 9.57 (in 2024), and 9.81 out of a possible 10.0. Moreover, in 2025, the indicator
became statistically significant (p < 0.001), which may indicate the relevance of the course taught
among students, especially in the case of the synchronous hybrid component.

When answering the question «How satisfied are you with the teaching style 2y, the following results
were obtained among fifth-year pediatric students. The average course score was 9.74 (in 2021),
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9.77 (in 2022), 9.58 (in 2023), 9.59 (in 2024), and 9.76 (in 2025). No significant change was observed.
However, it is important to note that this criterion was extended to the remote format of practical
classes during the COVID-19 pandemic, where students were physically engaged.

In response fo the question «How do you rate the quality of the proposed methodological
materialsen, the average score among 5th-year students of the Faculty of Pediatfrics was 9.34 (in
2021), 9.64 (in 2022), 9.47 (in 2023), 9.54 (in 2024), and 9.72 (in 2025). This is due to the planned
fransition to video materials from federal and international conferences to prepare students and
the implementation of a synchronous hybrid format for conducting practical classes. A significant
increase in this indicator in 2025 is noted (p < 0.001). It should be noted here that modern students do
not know how to individually use the provided multi-hour array of video data, viewing it in full without
focusing on specific aspects, which may subsequently negatively affect theirimmersion in the system
of continuous medical education.

In response to the question “How satisfied are you with the teacher’s use of active and interactive
teaching methods (process modeling, cases, video materials, graph-logical structures)e” for the
analyzed period, in the 5th year of the pediatric faculty, we obtained the following average values -
9.26 (in2021), 9.41 (in 2022), 9.43 (in 2023) and 9.52 (in 2024) and 9.85 (in 2025) (p <0.001), Consequently,
the widespread use of active, interactive and digital tfechnologies (including synchronous online
connection) in teaching activities began to find its positive reflection in the opinion of students, their
interest in studying the discipline and the growth of the average grade for the course - 4.33 in 2021,
against 4.38 in 2022, against 4.47 in 2023 and against 4.5 in 2024, 4.51 in 2025. However, the decrease
in the indicator that we expected did not occur.

When students in the Class of 2025 answered the question «How satisfied were you with the offline-
online practical classes conducted by the department?2y an average score of 9.92 points out of 10.00
was obtained for the course. This may indicate, on the one hand, that students encountered this
technology for the first time in practical classes, and on the other hand, that this technology really
works and that students on the other side of the monitor (present online) actually see everything
demonstrated in the class and do not drop out of the educational process, which has become
continuous for them.

Thus, it should be noted that during the analyzed period from 2021 to 2025, for 5th-year students
of the pediatric faculty, the taught discipline «Pediatric Oncology» with the use of modern, digital,
global pedagogical technologies is beginning to have an ever-increasing relevance, built on a multi-
component platform that includes not only the work of the feacher in the classroom and his image,
but also the provision by the oncology department of modern preparatory materials and digital
technologies, which greatly facilitate learning and make it confinuous.

Results. Summarizing the preliminary results of a prospective study conducted at the Department
of Oncology of the Federal State Budgetary Educational Institution of Higher Education Irkutsk State
Medical Academy of the Ministry of Health of the Russian Federation, we have found that the regular
use of advanced, global pedagogical methods and technologies in the conditions of a digital
department leads to a reliable (when comparing similar indicators for previous years) (p < 0.001)
increase in the level of relevance of the discipline «Pediatric Oncology» for 5th-year students of the
pediatric faculty, due to an increase in the quality of the offered educational materials, the image of
the faculty and teaching style, due to the use of digital technologies by the latter, which allow for the
implementation of the continuity of the educational process, bringing it closer to the postgraduate
level.

Discussion. It is important fo note that modern, cutting-edge, global teaching methods and
technologies, adapted for medical students, allow for a qualitatively new level of feaching, fraining
students to work with the vast volume of incoming information, and allowing them to remain engaged
in the educational environment, even in cases of femporary disability, using synchronous (offline-
online) and hybrid technologies and methods in practical classes, transforming higher medical
education in the specialty into a confinuous format similar to continuous medical education of the
postgraduate type.
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CUHXPOHHOE r'MBPUAHOE OBYYEHUE B PAMKAX PEAAUIYEMOUN AUCLLUNAUHDBI «AETCKAS
OHKOAOTIUfA», HA MPUMEPE KAPEAPbI OHKOAOTUU $TBOY BO UTMA MUH3APABA
POCCuUu

W.B. Yypakos, E.E. Top6yHoBa

Kadoeapa oHkoAormm PIreOY BO «MKEBCKAS rOCYAQPCTBEHHAN MEAMLIMHCKAS OKAAEMMM MUH3APABA Poccuum,
MxeBck, Poccuinckas Peaepaums

AHHOTauMss. COBPEMEHHOE BbICLLIEE MEAMLIMHCKOE OBPA30BAHME 3a MOCAEAHME NATb AET (C 2019 mo 2024
roA) COBEPLLMAO TAOBAABHYIO 3BOAIOLIMIO CBOETO PA3BUTUA M OCTAHOBMAOCH HO KOYECTBEHHO COBEPLLIEHHO MHOM
ypoBHe. HauynHas ¢ 2022 roAd MMEIOLLIMMCS HOKOMAEHHbBIM MOCCKB AMCTAHLMOHHbIX LLUADPOBbIX TEXHOAOTHMM MAQ-
HOMEPHO BHEAPUACSH B OOPA30BATEABHYIO AEATEABHOCTb M Y>KE MPAKTUYECKM HEOTAEAMM OT TPAAMLMOHHBIX HO-
MPOBAEHMI MEAQTOTMYECKMX METOAMK, MPU DTOM, 3HAYUTEABHO UX PACLLMPMB, AAQMTUPOBAA AAS MHKAKO3MBHOTO
OBPA30BAHMSI M CAEACA BOAEE KOMADOPTHBIMIM AAS OBYHAIOLLLMXCA. HO kadoeApe OHKOAOTMM C MioHs 2024 road
BMEPBbIE BHEAPEHDI, O C CEHTAOPA 2024 roAQ CTAAM HO PETYAIPHOM OCHOBE MPUMEHSTLCA CUHXPOHHbIE, TMOPUA-
HblE 3QHATKA, KOTOPbIE KPATHO COKPATUAM KOAMYECTBO MPOMYCKOB MPAKTUHECKMX 3AHATUM OBY4QIOLLMMMCS MO
MPUYMHE BPEMEHHOM HETPYAOCNOCOOHOCTU A0 EAMHMYHBIX CAYYOEB, HE OKA3AB BAMAHMA HO CPEAHMM BAAA. Pe-
3YABTATbI MPOBOAMMOrO MPOCMEKTMBHOIO MCCAEAOBAHMS HATASAHO AEMOHCTPUPYIOT YCMELLHOCTb M CBOEBPE-
MEHHOCTb BHEAPEHUS MEPEAOBBIX, MHHOBALLMOHHbIX, MMPOBBIX, MEACTOMMYECKMX METOAMK M TEXHOAOTUI B OBPO-
30BATEABHYIO AEATEABHOCTb KAJDEAPBI OHKOAOTUKM HA MPUMepPE 0ByHeHU CTYAEHTOB 5 KypCda NEAMATPUYECKOTO
dOOKYABTETA AMCLMAAMHE (AETCKAS OHKOAOTUA), CAEACB MPOLLECC OBY4YEHUI HEMPEPDIBHBIM.

KaroyeBbie cAoBaA: CMHXPOHHOE MbpuaHOe 0Oy4YeHne, AeTCKAS OHKOAOTMS, CMELLIAHHOE OBy4YeHme, CoBpe-
MEHHOEe 0BPA30BAHME, LIMCDPOBMU3ALIMS.

BeeaeHune. C 2019 roAd B COBPEMEHHOM BY3OBCKOM MEAATOrMKE HOMETUAMCH KAPAMHOABHbBIE 3BO-
AOLLMOHHBIE U3MEHEHMUS, KOTOPbIM BO MHOTOM MOCMOCOBOCTBOBAAG MAHAEMMS, BbI3BAHHAS KOPOHO-
Bupycom COVID-19, NpeAOnpeAEAMBLLIAS MOBCEMECTHOE BHEAPEHME LMADPOBbLIX AMCTAHLMOHHBIX
TEXHOAOTMMN. B pe3yAbTaTe HO MECTO TPAAMLMOHHOTO MPULLIAO CMELLAHHOE OBPAa30BAHME, B KOTO-
POM MOXHO YCAOBHO BbIAEAWMTb HETbIDE YPOBHS, MCXOAS U3 TOTO, KOKME KOMMOHEHTbI OBYYEHMS ObIAK
nepeseAeHbl B AMCTAHLLMOHHBIN (LLMJOPOBOM) OOPMAT C MOCAEAYIOLLLUM MCMOAb3OBOHUEM HE TOABKO
BO BPEMS TPAAMLLMOHHBIX 3OHATUM, HO U B MPOLLECCE MHKAIO3MBHOTO OBYYEHMA AAS COOTBETCTBYIOLLLMX
KATEropmm 0BY4aIOLLIMXCS (AMLA C OFPAHMYEHHbBIMM BO3MOXHOCTIMM 3A0POBbA M C BDEMEHHOMU He-
TpyaocnocobHocTbio) [5, 6, 10].

B HacTodLLEE BpEMS MEPBLIM YPOBEHb CMELLIAHHOIO OBPA30BAHMA MPEACTABAEH OBYYEHMEM C
BEO-MOAAEPXKKOM, KOTOPOE MOAPA3YMEBAET LLIMPOKOE MPUMEHEHME BO BPEMS MPOOBEAEHUS TPAAM-
LLMOHHbIX 3QHITMMN BUAEO3AMNUCEN BEOMHAPOB, KOHADEPEHLMM, CUMMO3MYMOB, MPOBOAMMbIX B BEAY-
LLLMX GOEAEPAABHBIX LLEHTPAX, MO3BOASIOLLLMX MPEMNOAHOCUTH HEKOTOPLIE TEMbI AMCLIMMAKMHBI HO KAYe-
CTBEHHO HOBOM YPOBHE. HO KadoeApe OHKOAOTMM NePBA MOAEAL KOHKOAOTMI+MOOK-NMOAAERXKKON
HA4YAAQ NpUMeHITbCH C 2020 roaq, KOraa oBy4aoLLMECS BbILUAM C AUCTOHLUMOHHOIO OBY4YeHMs 1 HO-
YOAM CHMXKATbCH OFPAHMYEHMS, BbI3BAHHbIE NaHAeMmMeEN COVID-19, HO AKTMBHAS MO3MLUME KAJDEAPSI
B OTHOLLIEHMU AEMOHCTPALUM MMEIOLLLETOCH BUAEOKOHTEHTA 3anMMCen KoHdoepeHLUM M BEOMHAPOB
OCTAAQCH. BO Bpemsd NPOAKTUHECKMX 3AHATUM, K COXOAAEHUIO, HE MPEACTOBAIETCS TEXHMYECKOM BO3-
MOXHOCTM BCAEACTBME YPEIMEPHOM MHTEHCHMAOUKALMM OBPA30BATEABHOIO MPOLLECCA AEMOHCTPU-
POBATb BUAEOPOAUKM MO MPOXOAMMBIM TEMAM HA PETYAIPHOM OCHOBE, HO B TOXXE BPEMS Mbl MOXKXEM
MPEAAOXMTb UX MPOCMOTP BO BRPEMA CAMOCTOATEABHOM PABOTHI, YEM HEKOTOPbLIE OBYYAIOLLIMECH K-
TMBHO MOAB3YIOTCS. Ha 2025 roa BUAEOTEKA KADEAPBI OHKOAOTMM HACHUTbIBAET BoAee 400 BaeOMa-
TEPUAAOB KOHADEPEHLMM 1 BEOMHAPOB, HOKOMAEHHBIX 30 CHET OKTMBHOMO Y4ACTMI HA HMX ¢ 2019 no
2025 roa, 3aHMmas obbem 5,0 T6 [4].

Bropoi ypoBeHb, MMEHYEMbIU (ANCUMMIAMHO+MACCOBbLIM OTKPbITbIM OHAOMH-KypC (MOOK), noa-
PO3YMEBAET OCBOEHME OTAEABHBIX DAEMEHTOB MPEMOACBAEMOM AMCLMMNAMHBI B YAOQAEHHOM GOOP-
MATE, MOCPEACTBOM MPOXOXAEHUS OTAEAbHbIX MOAYAEM OHAOMH-KYPCA. Ha Kadoeape OHKOAOTMM
BTOPAS MOAEAb OBOPA30BATEABHOTO MpoL.ecca «OHKOAOTUA, AydeBas Tepanmi+MOOK» HaYaAa npwm-
MEHATLCH OAHOBPEMEHHO C MOAEABLIO MNepPBOro ypoBsHa ¢ 2020 roaa [1, 2].
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Mo MCMOAB3OBAHMM STOM MOAEAM AEKLIMM MPEMNOACBATEAEN OblIAM MEPEBEAEHDBI B BUACODOP-
MAT U BbIFPY>KEHbI HO KOHAA KOOEAPbI OHKOAOTMKM HO NAQTOOpPMax YouTube n Moodle, K KOTOpbIM
OBYyHAIOLLLMECT MMEIOT MOCTOAHHBIM AOCTYM. PA3AEA CAMOCTOATEABHOM PABOTHI OOYHAIOLLLMXCA MNPEA-
CTABAEH TEMATUHECKMMU NOADOPKAMM IAEKTPOHHbBIX DOPM AUTEPATYPHbIX MCTOYHMKOB, OAODPEH-
HbIX COTPYAHMKOMM KOGOEAPDI, C BKAIOYEHMEM B HUX BUAEOMATEPUAAOB. TOKME NOADOPKM PETYAIPHO
NepeAQioTC Yepe3 CTAPOCT MPMUXOAILLLMX TPYMM M MCMOAB3YIOTCS BCEMM ODYHOIOLLLUMMCA MPM MOA-
FOTOBKE K MPAKTUYECKMM 3AHATUAM.

TPETbUM YPOBHEM B CUCTEME TMOPUAHOTO OBPa30BAHUS gBAFeTCH «MOOK+mpenoaAaBaemas aAmc-
LLMAAMHAOY. DTOT YPOBEHb MOAPA3YMEBAET MPAKTUMYECKM MOAHBIM MEPEBOA OCBOEHMS AUCLMMAMHBI HO
AOPMAT OHAQMH-KYPCA, MPU KOTOPOM MPENOAABATEAb BbICTYNAET B KOYECTBE MOAEPATOPA M ThiO-
TOPa, 06EeCneYMBAIOLLLETO TEXHUYECKYIO MOAAEPXKKY OBYHAIOLLMXCS. HaO KadoeApe OHKOAOTMU TPETHS
MOAEAb CMELLAHHOTO OBYYEHMS PEAAM3OBOHO B YCAOBMAX BPEMEHHOM HETPYAOCMNOCOBHOCTM 06-
YHQIOLLLETOCH, MPW YCAOBMU COTAACUS HO Hee 0BEMX CTOPOH (MPENOACBATEAN U CTYAEHTA) BHAYAAE
B ACMHXPOHHOM dhopmarte (¢ 2020 no 2024 r.), a ¢ ceHTabpsa 2024 road MO HACTOALLLEE BPEMSA — B
CUHXPOHHOM [2,11].

HeTBepThir YPOBEHD MOAPO3YMEBAET MOAHBIM MEPEBOA OBYYEHMI HA YAOAEHHbBIM doopmart. Ha
KadpeApe OHKOAOTMM YETBEPTLIM YPOBEHb CMELLIAHHOTO OBPA30BAHMA PEAAM3IOBAH MOCPEACTBOM
OTKPbITUS BEOMHAPHbBIX KOMHAT HO NAQTGOpME «KMTC-AMHKY M MO3BOAJET CTYAEHTY, HOXOAALLLEMYCS
HQO AAUTEABHOM DAEKTPOHHOM AMCTE BPEMEHHOM HETPYAOCNOCOBOHOCTM B HEMPEPLIBHOM doopmaTe
BMECTE C OCTAAbHbIMKM OBYHAIOLLLUMMCSH MPOXOAMTb LIMKA MPOAKTMHECKMX 3aHATUM. C ceHTa0pa 2024
roAd NOCPEACTBOM BHEAPEHUSA TOTAABHOM LLUADPOBM3ALLMM, CO3AAHMS BO BCEX YHEDHbBIX AYAUTOPUAX
BEOMHAPHBIX KOMHAT U PEAAMIALMM CUCTEMBI KLLMADPOBBIX ABOMHMKOB MPEMNOAABATEAM KAdbeApa
OHKOAOTMM MO CYTU CTAHOBMTCS LMD OBOM KACDEAPOM, PEAAMIYIOLLLEM HEMPEPLIBHOCTL B OBPA30BA-
TEABHOM MpPOLLECCE, MOAHOCTbIO COOTBETCTBYS MMPOBbIM OBPA30BATEABHBIM METOAMKAM M TEXHOAO-
rmam [3, 7, 8].

LLeAb 1 3aAQ4HU. LieAbto HOLLEM PABOTbI IBAIETCS OLLEHKA 3D AOEKTUBHOCTM PEAAM3ALMM MEPCOHA-
AM3UPOBAHHOIO OBPA30BATEABHOIO MPOLLECCA B dPOPMATE CUHXPOHHBIX TMOPUAHBIX MPAKTUYECKMX
3QHATUM, MO3BOASIOLLMX CO3AATh HEMPEPLIBHOE OOy4YeHUE CTYAEHTOB B YCAOBMAX MX BPEMEHHOW HE-
TPYAOCNOCOBHOCTH.

MaTepuaa u MeToAbl. TEXHMYECKAS COCTABAFIOLLLOS OOPA30BATEABHOIO MPOLLECCA HA Kadpbeape
OHKOAOTMK PTEOY BO UTMA MUH3APABA POCCHM AAS YCMIELLIHOTO BHEAPEHMS U PYTUHHOM PEAAM3A-
LMW NEPEAOBBIX, MMPOBbBIX, MHHOBALLMOHHbBIX METOAMK M TEXHOAOTMIM MPENOACBAHMS NPEACTOBAEHAO
CAEAYIOLLIUM ODOPYAOBOHMEM: B KODKAOM HALLIEW Y4EOHOU AYAUTOPUM MMEIOTCH HOYTOYK, MYABTUME-
AMUHBIM MPOEKTOP, AOMOAHUTEABHBIE MOHMUTOPbBI AMATOHAABIO OT 27 AO 32 AIOMMOB C PA3PELLIEHMEM
4K (3840x2160 ppi), hdmi-cnanTTepsl, NO3BOASIOLLME AYOAMPOBATH M3OOPAXKEHME C AMCIAES HOYTOYKA
HO AOMOAHUTEABHBIE MOHUTOPbI M OTOBPCXKATL HO SKPAHE MPOEKTOPRA, M AYAMOCUCTEMbI C BUAEODO-
POM AAS KOHADEPEHLMM, MO3BOATIOLLME GOAKTUHECKM MPEBPATUTL YHEOHYIO AYAMTOPMUIO B MOAHOLLEH-
HO JOYHKLMOHMPYIOLLLYIO BEOMHAPHYIO KOMHATY.

lNpoBeAEHME MPAKTMYECKOTO 3QHATUS B CUMHXPOHHOM TMOPUAHOM CDOpMATE PEAAM3YETCH MO-
CPEACTBOM CAEAYIOLLLErO OTPABOTAHHOIO OAFOPUTMA. MepeA HAYAAOM MPAKTMYECKOro 3AHATMS B
NOAOBHOM CDOPMATE B CTYAEHYECKOM IPYMMNE BbIABAFIOTCH CAYYOM BPEMEHHOM HETPYAOCNOCOBHO-
CTK OBOYHAIOLLLIMXCA, KOTOPbIM NMEPEAAETCH AOKYMEHT C AKTMBHBIMM CChIAKOMM HO BEOMHAPHbIE KOM-
HQTbl, KOTOPbIE COOTBETCTBYIOT Y4E€OHbBIM AYAUTOPUIM KAGOEAPbI. MNPy MOAKAIOYEHMM OBYHAIOLLLETOCS
K BEOMHOPHYIO KOMHATY €ro aBaTap OTOOPAXKAETCH HO AMCMAEE HOYTOYKO MPEMOACBATEAS, O CAM
MOAKAIOHMBLLMMCS BHMAMT MPEMNOACBATEAS, AOCKY M, MPU MCMOAb3OBAHMU PEXMMA KAEMOHCTRALMA
3KPAHQY, NPE3EHTALMU UAM UHBIE LMADPOBBIE DAEMEHTbI, AEMOHCTPUPYEMBIE B MPOLLECCE 3OHATUS.
Mpu 3TOM NepeAaya BUAEO B DOPMATE BbICOKOM YHETKOCTM MO3BOASET MPUCYTCTBYIOLLLMM B popMaTe
OHAQIMH BMAETb BCE, 4TO AEMOHCTPUPYET NPENOACBATEAL. TAKXE MMEETCH BO3MOXXHOCTb 30AQTb BO-
NPOC B 4OT BEOMHAPHOM KOMHATbI MAM CAPOCUTb MPEMNOACBATEAS HAMPIMYIO.

C 2021 roaqa MO HACTOALLLEE BPEMSI HOMMU MPOBOAMTCH MOOCMEKTMBHOE MCCAEAOBAHME HA rEeHe-
PAAbHOM COBOKYMHOCTM, BKAIOYCIOLLLEM OOYYAIOLLMXCS AUCLMIMAMHE (AETCKAS OHKOAOTMSN Ha 5 Kypce
NEAMATPUMYECKOTO ADAKYALTETA, MPOXOAALLMX LLUKA MPOAKTUHECKMX 3AHATHUM HO KAdDEAPE OHKOAOTMUM.
MccAeAOBAHME MPOBOAMTCA B GOOPMATE CKBO3HOTO, MACCOBOIO AHOHMMHOIO QHKETUPOBAHMS MO
PA3PABOTAHHOM U PETYAIPHO AKTYOAMIMPYEMOM AHKETE-OMPOCHMKY.

MNpumeHsemas Ha KadpeApe OHKOAOTMM AHKETA-OMPOCHMK COCTOMUT M3 4 BONPOCOB:

1) HOCKOABKO Bbl yAOBAETBOPEHbBI COAEPXKAHUEM AMCLMMAMHDBI B LLEAOM?
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2) HOCKOABKO Bbl yAOBAETBOPEHBI CTUAEM MPEMOACBAHMAS

3) Kak Bbl oLLeHMBAETE KAYECTBO MPEAAOXKEHHbBIX METOAMYECKMX MATEPUAAOB?

4) HOCKOAbKO Bbl yAOBAETBOPEHBI MCMOAB3OBAHMEM MPEMOACQBATEAEM AKTUBHBIX M MHTEPAKTMB-
HbIX METOAOB OBYHEHMS (MOAEAMPOBAHME MPOLLECCOB, KEMCbI, BUACOMATEPUAADI, TPACDOAOTHUHECKME
CTPYKTYPbl, BO3MOXHOCTb ODAOAAMH-OHACMH MOAKAIOYEHMS) 2

C ceHT6ps 2024 roaa OblA BKAIOYEH 5-M BOMPOC, KACAKLLMICS MPOBEAEHMS MPAKTUHECKMX 3AHS-
TUM B CUHXPOHHOM TMBpPUAHOM doopmarte: «(HACKOABKO Bbl ObiAM YAOBAETBOPEHBI OO AQMH-OHAQMH
MPAKTUYECKMMM 3AHATUAMM, MPOBOAMMbBIMUM KADEADPOM ).

Bce Bonpockl MmetoT BAAABHYKO CUCTEMY OLLEHMBAHMS OT 1 A0 10, rae 1 — COMbIM HM3KMI, a 10 —
COMbIM BbICOKMI BAAA. [TOCAE 3aBEPLUEHUS CKBO3HOTO, CMAOLLIHOIO, OHOHMMHOTO QHKETUPOBAHMS,
MOCAE 30BEPLLUEHMS LIMKAQ MPAKTUYECKMX 3AHATUM MOAYHEHHbIE AQHHbBIE CBOAMAMCH B EAMHYIO TABAM-
LLY C BbIMICAEHUEM CPEAHETO APUADMETHUHECKOTO PE3YABTATA MO KYPCY.

C 2021 no 2025 roa HaMM BbIAM MOAYYEHBI CAEAYIOLLIME PEIYALTATHI:

MNpwu otBeTE HA BOMPOC «HACKOABKO Bbl YAOBAETBOPEHbBI COAEPXKAHNEM AMCLMMIAMHBI B LLEAOM?E)
CpeAHUIM BAAA MO CTYAEHTAM 5 KypCa MeAMATPMYECKOTO OAKYALTETA B TEYEHME U3YHEHHDIX MATU AET
COCTABASA 9,54 (B 2021 roay), 9,72 (B 2022 roay), 9.59 (B 2023 roay), 9.57 (B 2024 roay) v 9,81 13 10,0 BO3-
MOXHbIX. [pm 3TOM B 2025 roay NOKA3ATEAb CTOHOBUTCS CTATUCTUHECKM AOCTOBEPHBbIM (p<0,001), 41O
MOXET CBMAETEALCTBOBATL OO QAKTYOAbHOCTU MPENOACBAEMOM AUCLMMAMHBI CPEAM OBYHAKOLLIMXCS,
OCOBEHHO B CAYHOE MPUMEHEHMUI CUHXPOHHOTO TMOPUMAHOTO KOMMOHEHTA.

MNpw oTBETE HA BOMNPOC «HACKOABKO Bbl YAOBAETBOPEHbLI CTUAEM MPEMOACBAHMAS) ObIAM MOAYHEHDI
CAEAYIOLLIME PE3YABTATHI CPEAM AHKETUPYEMbIX OBYHAIOLLMXCSA 5 KypCa NEAMATPUHECKOTO dOAKYAb-
TeTa: CpeaHuit BAAA MO KypCy COCTABMA 9,74 (B 2021 roay), 9.77 (B 2022 roay), 9,58 (B 2023 roay), 92,59
(B 2024 roay) v 9,76 (B 2025 roay), AOCTOBEPHOCTU M3MEHEHMS MOKA3ATEAN HE OTMEYeHO. Ho BAXKHO
OTMETUTb, YTO AQHHbIN KPUTEPUMM BbILLEA HA YPOBEHb AMCTAHLIMOHHOTO GOOPMATA MPOBEAEHMS MPAK-
TUY4ECKMX 3AHATMIM BO BpeMS MaHAeMIMM COVID-19, rae ¢ 0By4AOLLIMMMC PEAABHO 30HUMOAMCS.

MNpw otBeTE Ha BOMNPOC «KaK Bbl OLLEHMBAETE KAYECTBO MPEAAOXKEHHbBIX METOAMYECKUX MATEPUA-
AOB2» CPEAHMIM BAAA CPEAM 5-TO KypCa NEAMATPUHECKOTO dDAKYABTETA COCTABAAA 9,34 (B 2021 roay),
9.64 (B 2022 roay), 9.47 (B 2023 roay), 9,54 (B 2024 roay) v 9,72 (B 2025 roay), 410 0OYCAOBAEHO MNAC-
HOBbIM MEPEXOAOM HO BUAEOMATEPUAABI DEAEPAABHBIX M MEXAYHAPOAHBIX KOHJDEPEHLMIM C Le-
ABbIO MOATOTOBKM OBOYHAIOLLIMXCS M PEAAMIALMEN CUHXPOHHOTO TMOPUAHOIO OOPMATA MPOBEAEHMS
NPAKTHUYECKOTO 3aHATUS. OTMEHAETCS AOCTOBEPHOCTb POCTA Noka3aTteas B 2025 roay (p<0,001). 3aech
CAEAYET OTMETUTb, YTO COBPEMEHHbBIE OBYHAIOLLIMECSH HE YMEIOT B MIHAMBUAYOABHOM MOPAAKE MCMOAb-
30BATb MPEAOCTABAIEMbIM MHOTO4YACOBOM MACCKB BUAEOACHHBIX, MOOCMATPUBAS UX B MOAHOM OOb-
eme 6e3 aKUEHTUPOBAHMSA BHUAMAHMS HA YOCTHBIX MOMEHTAX, YTO BMOCAEACTBMM MOXET HETATUBHO
OTPA3UTLCSH HA MX MOTPYXXEHME B CUCTEMY HEMPEPLIBHOIO MEAMLIMHCKOTO OBPA30BAHMS.

Mo otBETE HA BOMPOC «HACKOABKO Bbl YAOBAETBOPEHbBI MCMNOAB3OBAHMEM MPEMNOACBATEAEM OK-
TUBHbIX M MHTEPAKTMBHBIX METOAOB OOYYEHUSA (MOAEAMPOBAHME MPOLLECCOB, KEMCbI, BUACOMATEPUO-
Abl, TPAGOOAOTMYECKME CTRYKTYPbI) 2» 30 QHAAMIMPYEMBIM MEPUOA HA 5-M KypCe MeAUAaTpUYECKOro
AOAKYALTETA HOMM ObIAM MOAYHEHbBI CAEAYIOLLIME CPeAHME 3HAYeHMA: 9,26 (B 2021 roay), 9.41 (B 2022
roay), 9,43 (B 2023 roay), 9,52 (8 2024 roay) u 9,85 (B 2025 roay) (p<0,001), CAEAOBATEABHO, LLMPO-
KOE MCMOAb30OBAHME AKTMBHbIX, MHTEPOKTMBHBIX U LIMADPOBbIX TEXHOAOTUIM (B TOM YUCAE CUHXPOHHOTO
OHAQMH-MIOAKAIOYEHMS) B MPEMOACBATEABCKOM AEITEABHOCTM HOYOAO HOXOAMTb CBOE MOAOXKMTEABHOE
OTPOXKEHME B MHEHUM OBYHAIOLLMXCSA, MX 3AUHTEPECOBAHHOCTM B M3YYEHMU AMCLMMAMHBI M POCTE
cpeaHero 6aAAa no kypcy — 4,33 B 2021 roay npoTtme 4,38 B 2022 roay, NpoTtme 4,47 B 2023 roay v Npo-
"B 4,5 8 2024 roay, 4,51 — B 2025. [pr 3TOM MPEAMOAATAEMOTO HAMMU CHMXKEHMS MOKA3ATEASL HE BbIAO.

Mou otBEeTE OBOY4HaOLLMXCS B 2025 roay HA BOMPOC «HACKOABKO Bbl ObIAM YAOBAETBOREHBI OCDAQMH-
OHAQMH MPAKTUYECKMMMU 3AHITUIMM, MPOBOAMMbBIMU KADDEAPOMZ) ObIAO MOAYYEHO YCPEAHEHHOE
3Ha4yeHume 9,92 6aaaa 13 10,00 Mo KypcCy, 4TO MOXKET CBMAETEABCTBOBATh, C OAHOM CTOPOHbI, O TOM, YTO
OBY4AIOLLIMECS BMEPBbLIE CTOAKHYAMCH C MOAOOHOM TEXHOAOTMEM HA MPAKTUYECKMX 3AHATUAX, O C APY-
FOM — 4YTO 3TA TEXHOAOTUA AENCTBUTEABHO PABOTAET, M OBYYAIOLLIMECS MO Ty CTOPOHY MOHMTOPA (NpwU-
CYTCTBYIOLLIME B GOOPMATE OHAQMH) AEMCTBUTEABHO BCE M3 AEMOHCTPUPYEMOTO HA 3AHITUM BUAST U
HE BbINMAAQIOT M3 OOPA30BATEABHOIO MPOLLECCA, KOTOPbIM CTAA AAS HUX HEMPEPbIBHbIM.

TaOKMM OBPA30M, XOHETCH OTMETUTD, HTO 30 AHAAM3MPYEMbIM Nepnoa € 2021 no 2025 roa Ars 00-
YHAKOLLMXCA 5 KypCa MeAMATPUYECKOTO OAKYAbTETA MPEMNOACBAEMAN AMCUMMIAMHA (AETCKAS OHKO-
AOTUM) C MPUMEHEHMEM COBPEMEHHbIX, LLMADPOBBIX, MMPOBbIX MEAQrOMMYECKMX TEXHOAOTMM HAYMHO-
€T MMETb BCE BO3PACTAIOLLLYIO OKTYOAbHOCTb, CTPOSLLLYIOCS HO MHOTOKOMMOHEHTHOM MAQTAOOPME,
BKAIOYQIOLLLEM HE TOABKO PABOTY MPEMNOAABATEAS HA 3AHATUM U €TI0 MMMAXK, HO U MPEAOCTOBAEHME
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KAdoeAPOM OHKOAOTUM COBPEMEHHDBIX MOATOTOBUTEABHBIX MATEPUAAOB U LLUADPOBbLIX TEXHOAOTMM, BO
MHOTOM ODAETYAIOLLMX ODYHEHME U AEAQIOLLLETO €70 HEMPEPDIBHBIM.

PesyabTaTsl. [Py MOABOAEHMM MPEABAPUTEABHBIX MTOTOB MPOBOAMMOTO HA KAGDEAPE OHKOAOTUM
PreOY BO UTMA MUH3APOBA POCCHMM MPOCNEKTMBHOIO MCCAEAOBAHMA HOMM BBISBAEHO, HTO MPOUME-
HEHME HA PETYAIPHOM OCHOBE U1 B YCAOBMIX LIMADPOBOM KADEADBI MEPEAOBBIX, MMPOBLIX MEAQTOrMYe-
CKMX METOAMK M TEXHOAOTUIM MPUBOAMT K AOCTOBEPHOMY (MPU CPABHEHMU AHAAOTUYHBIX MOKA3ATEAEMN
30 npeablayLume roabl) (p<0,001) NOBbILLEHMIO YPOBHS AKTYAABHOCTU AMCLMMNAMHBI (AETCKAS OHKOAO-
sy AAS OBYHAIOLLIMXCA HO 5 KypCe NMeAMATPUHECKOTO dOOKYALTETA, 30 CHET MOBbILLIEHMS KOYECTBA
MPEeAAAraeMbIX OBPA30BATEABHBIX AMATEPUAAOB, MMMAXKA MNPODECCOPCKO-NPENOANBATEABCKOIO
COCTABA U CTUAMCTUKM MPEMNOACBAHMS, BBUMAY MCMOAB3OBAHMA MOCAEAHMX LUADPOBbBIX TEXHOAOIMM,
MO3BOASIOLLLMX PEAAM3IOBATb HEMPEPLIBHOCTh OBOPA3OBATEALHOIO NPOLLECCA, NPUOAM3MB ErO K MOCAE-
AMTAOMHOMY YPOBHIO.

O6cyXaeHHue. BOXXHO OTMETUTb, YTO COBPEMEHHBIE, MEPEAOBLIE, MUPOBbBIE MEAATOrMYecKme
METOAMKM U TEXHOAOTHM, QAQMTUPOBAHHLIE MOA CTYAEHTOB MEAMLIMHCKOIO BY3d, MO3BOASIOT MPENO-
AQBATb AUCLIMAAMHY HAO KQYECTBEHHO HOBOM YPOBHE, OOY4QTb YHALLMXCS pABOTE C MOCTYNMAEMbIM
M3BHE OIPOMHBIM OBBEMOM MHAOOPMALMOHHBIX AQHHbBIX M MO3BOASIOT HE BbIMAAOTb MOCAEAHUM U3
OBPA30OBATEABHOM CPEAbI, ACXKE B CAYHOIX BDEMEHHOM HETPYAOCNOCOOHOCTH, NPU MCMOAb3OBAHMM
HO NP AKTUYECKMX 3AHATUIX CUHXPOHHBIX (OTDAQMH-OHAQMH), TMOPUAHBIX TEXHOAOTMIM M METOAMK, NEPE-
BOAS BbICLLEE MEAMUMHCKOE ODBPA3OBAHME HO CMELMAAUTETE B HEMPEPbIBHbIM DOPMAT, CXOXMIA C
HEMPEPbIBHLIM MEAMLIMHCKMM OBPA30BAHMEM MOCAEAMIAOMHOIO OBPA3LA.
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A MODERN APPROACH TO THE DIAGNOSIS AND PREVENTION OF RECURRENCE OF
ULCERATIVE COLITIS: ZONULIN AS A PROGNOSTIC MARKER OF INTESTINAL PERMEABILITY

M.M. Shamsutdinov, F.A. Otamurodov, A.Sh. Vahidov, M.l. Shamsutdinova
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Abstract. The aim of the study was to determine the diagnostic role of zonulin in the feces of ulcerative colitis
patients. The results of the study showed a significantly higher level of zonulin in the feces of ulcerative colitis pa-
fients in the acute stage (133.2+72.3 ng/ml) than among patients in remission (92.8+3%.6 ng/ml) (P<0.05). Correla-
fion analysis of zonulin and fecal calprotectin showed a positive correlation in both acute and remission stages.
Fecal zonulin levels can be used to determine intestinal permeability and as an additional diagnostic marker of
the level of inflammation in the intestine of ulcerative colitis patients.

Key words: zonulin, fecal calprotectin, ulcerative colitis, diagnostic marker.

Ulcerative colitis (UC) is an immune-mediated disease characterized by chronic intestinal
inflammation associated with increased morbidity and mortality and significant healthcare costs
[1]. The pathophysioclogy of UC is not fully understood, but genetic, environmental, and host factors
contribute to the development of intestinal inflammation. Alterations in intestinal epithelial barrier
function and, consequently, increased intestinal permeability have been proposed as important
factors in the pathogenesis of various autoimmune diseases, including UC [2, 3].

Theintestinal epithelial barrier ensures separation of the external microenvironment from the deeper
layers of the host mucosa. Thus, the intestinal lumen, located near the apical portion of epithelial
cells and containing a variety of macromolecules, bacterial compounds, and antibodies, remains
isolated from more internal tissues of the body, such as the intestinal lamellar membrane. For normal
functioning, the integrity of the epithelial barrier is essential, which is ensured by cellular adhesion
and a functional complex consisting of tight junctions, adhesive junctions, and desmosomes. These
protein structures have dynamic properties and influence the ability of the intestinal epithelium to
control the passage of substrates through the paracellular pathway, partially responsible for intestinal
permeability [4, 5].

Zonulin (pre-haptoglobin 2) is a protein found in an uncleaved form in human serum [6] and is
highly correlated with bacterial DNAemia [7]. It is a physiological mediator that reversibly regulates
intestinal permeability by regulating intercellular tight junctions [8] and is considered a biomarker of
intestinal barrier dysfunction [6].

There are several pilot studies to determine the role of zonulin in a limited number of patients with
inflammatory bowel diseases, the results of which are controversial and require further study [9-11].

The aim of the study was to determine the diagnostic role of zonulin in feces in patients with UC.

Materials and methods. The study was conducted at the Republican Clinical Hospital No. 1 and
the Tashkent Medical Academy in 2021-2022. Patients with UC in the acute (n=20) and remission
(n=15) stages were examined. The diagnosis of UC was confirmed using standard clinical, endoscopic,
radiographic, and pathological criteria according to the Montreal Classification of Ulcer Disease (UC)
severity. UC categories include proctitis, left-sided colitis, and extensive or pancolitis. Disease activity
was measured using the Mayo Clinic scoring system, which consists of 4 items: stool frequency, rectal
bleeding, flexible proctosigmoidoscopy results, and patient functional assessment. Disease duration
was measured in years from the onset of symptoms.

Zonulin concentration (ng/mL) was determined using an ELISA kit using the Human Zonulin ELISA
Kit (Germany) according to the manufacturer’s instructions. The assay utilized a competitive binding
method. Biotinylated zonulin was added to samples, standards, positive and negative controls as
a competitor for the sample’s own zonulin. Color intensity was inversely proportional to the zonulin
concentration in the sample. Samples were read at 450 nm, and a 4-parameter algorithm was used
to generate a standard curve and calculate data. All assays were performed in duplicate within
24 hours of sample collection using the same lot numbers. According to the manufacturer’'s recom-
mendations, fecal zonulin levels of 83.15, 83.15-110.0, and greater than 110.0 ng/mL were considered
normal, elevated, and very high, respectively.
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Fecal calprotectin analysis was performed using a fluorescent immunoassay kit for calprotectin
at the Gunchamed Clinic (Tashkent, Uzbekistan). Fecal calprotectin levels were quantified in ug/g.
Diagnostic fecal calprotectin levels are: 5-50 pg/g is normal, 50-100 pg/g is weakly positive, and >100
ug/gis positive.

Processing of primary data, correlation analysis and comparison of mean values were carried out
using the IBM SPSS Statistics 23 program.

Results and discussions. The results of the study showed a significantly higher level of zonulin in
the feces of patients with UC in the acute stage (133.2+72.3 ng/ml) than among patients in remission
(92.8+39.6 ng/ml) (P<0.05). The same trend was found for fecal calprotectin among patients with UC
in the acute stage (1349.2+592.0 ug/g) and remission (218.6+£108.0 ug/g) (<0.001). Correlation analysis
of zonulin and fecal calprotectin showed a positive correlation both in the acute stage and in the
remission stage (Table 1).

Table 1. Fecal zonulin and fecal calprotectin levels in patients with UC

. . Pearson correlation
Fecal zonulin level, ng/ml | Fecal calprotectin level, .
Groups (Mfm, max-min) ug/g (Mim, max-min) (zonulin/
- - calprotectin)
patients with UC in the 133,2+72,3 (55,9-300,0) 1349,2+592,0 (554,1- 0,645*
acute stage (n=20) 2019.,0)
patients with UC in 92,8+39,6 218,6+108,0 0,519**
remission (n=15) (34,7-161,1) (97.5-419,2)
T-test (P) <0,05 <0,001 -

*Correlation is significant at the 0.01 level; **Correlation is significant at the 0.05 level.

Our findings indicate an association between the level of inflammation and intestinal permeability
in patients with UC. Similar results were obtained by Lacombe et al. (2022) [?], who found that zonulin
correlated with clinical and laboratory parameters of disease severity and activity among patients
with UC, but not among patients with Crohn’s disease. When comparing zonulin levels among patients
with inflammatory bowel disease and individuals without any health complaints, the authors found no
significant differences.

Itisimportant to emphasize thatintestinal permeability can be assessed using other methods based
on the ingestion of solvents with different absorbent properties and their subsequent measurement in
urine. The main test used in clinical studies is the lactulose/mannitol excretion ratio, which is considered
a non-invasive test but is difficult fo perform due o the need for prolonged fasting and periodic urine
collection [12]. A previous study assessing the lactulose/mannitol excretion ratio among patients with
Crohn’s disease and celiac disease showed that changes in barrier function appear to persist even
among patients with Crohn’s disease in clinical remission [13]. Furthermore, a Finnish study noted
that the lactulose/mannitol ratio was positively correlated with endoscopic disease activity, but the
correlation with the clinical index or C-reactive protein was weak [14]. The advantage of zonulin
assessment is not only that it is non-invasive, but also that it is easier to perform.

Conclusion. Fecal zonulin levels can be used to determine intestinal permeability and as an
additional diagnostic marker for intestinal inflammation in patients with UC. Zonulin determination is a
noninvasive diagnostic method that plays an important role in assessing the severity of inflammatory
bowel disease during pathogenetic therapy.
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COBPEMEHHbIA NOAXOA K AUATHOCTUKE U MPOPUAAKTUKE PELLUAUBOB S3BEHHOTO
KOAUTA: 30OHYAUH KAK MPOTHOCTUYECKUN MAPKEP KULLEYHOU MPOHULLAEMOCTU

M.M. WlamcyTamHos, P.A. OTamypoaos, A.LL. Baxuaos, M.U. LlamcyTauHOBA

Tepme3sCkmi OUAMAA TALLKEHTCKOM MEAMLMHCKOM OKAAEAMMM

AHHOTAUMSA. LLeAblO MCCAEAOBOHMS ObIAO ONPEAEAEHNE AMATHOCTMHECKOM POAM 30HYAMHO B KOAE OOAbHbIX
A3BEHHBIM KOAMTOM. PE3YABTATBI MICCASAOBAHMS MOKA3AAM 3HAYUTEABHO BOAEE BbICOKMI YPOBEHbD 30HYAMHA B KOAE
OOAbHbIX S3BEHHBIM KOAUTOM B OCTPOM CTAAMM (133,2+72,3 HI/MA), 4€M Y BOAbHBIX B CTOAMM pemmnccmnm (92,8+39,6
Hr/MA) (P<0,05). KOppeAILMOHHBIM OHOAM3 30HYAMHA M OEKAABHOTO KAABMPOTEKTUHA MOKA3AA MOAOXKMUTEABHYIO
KOPPEAILMIO KOK B OCTPOM CTOAMM, TOK U B CTAAMM PEMUCCHU. YPOBHM GOEKAABHOTO 30HYAMHO MOTYT ObITb UC-
MOAB3OBOHbI AAS OMPEAEAEHUA KULLIEYHOM MPOHULLOEMOCTM M B KOYECTBE AOMOAHUTEABHOTO AMATHOCTUHECKOTO
MOPKEPT YPOBHS BOCTIOAEHMS B KMLLEYHMKE BOAbHBIX S3BEHHBIM KOAMUTOM.

KAlo4eBbie CAOBA: 30HYAMH, QOEKAAbHbIM KOABMPOTEKTUH, S3BEHHbIN KOAMT, AMArHOCTHUYECKMI MAPKEP.

A3BEHHBIN KOAUT (AK) OTHOCKUTCHS K MMMYHOOMOCPEAOBAHHBIM 3000AEBAHMAM, XAPAKTEPUIYIO-
LLLMMCS XPOHMYECKMM BOCMTAAEHUEM KMLLIEYHMKA, KOTOPOE ACCOUMMPYETCS C MOBbILLEHHOM 3a60-
AEBAEMOCTBIO M CMEPTHOCTHIO M DOABLLIMMM 3ATRATAMM AAS CUCTEMbI 3APABOOXPCAHEHMS [1]. TaTo-
doumsmonorma K A0 KOHLLO HE M3YyHEHA, HO TEHETUYECKME, DKOAOTUHECKME M BHYTPEHHME dDAKTOPSI,
CB$30HHbIE C YEAOBEKOM, CTPAACIOLLLUM DTUM 30O0OAEBAHMEM, CMOCODCTBYIOT PA3BUTUIO BOCTOAEHMUS
KMLLEYHUKA. M3meHeHMs BAapbePHOM ADYHKLMM KMLLIEYHOTO SMUTEAMSI M, KOK CAEACTBME, MOBbILLEHME
KMLLEYHOM MPOHUMLAEMOCTH, ObiAM MPEAAOXKEHBI B KOYECTBE BAXKHbIX DAKTOPOB B MATOreHe3e pas-
AMYHBIX QYTOMMMYHHBIX 3000AEBAHMM, BKAIOYAS 9K [2, 3].

KuLeyHbIn anmuteAmnanbHbiM 6apbep 0beCneymBaeT PA3AEAEHUE BHELLIHEN MUKPOCPEAbI U BoAee
FTAYOOKMX CAOEB CAM3UCTOM ODOAOHKM XO39MHA. TAOKMM OBPA30M, MPOCBET KULLIEYHMKA, PACMOAOXEH-
HbIM BOAM3U AMUKAABHOM YOCTM SMUTEAMAABHbBIX KAETOK M COAEPXKALLMM PA3HOOBPA3HbIE MAKPOMO-
AEKYAbI, OAKTEPUAAbHBIE COEAMHEHUS M AHTUTEAQ, OCTAETCH M3OAMPOBAHHBIM OT BOAEE BHYTPEHHMX
TKAHEW OPTAHM3MA, TAKMX KAK MAQCTUHYATAS OOOAOHKA KMLLIEYHUKA. AAT HOPMAABHOTO GOYHKLMOHM-
POBAHUA HEOBXOAMMBI LLEAOCTHOCTb MMTEAMAABHOTO Bapbepa, KoTopas obecneympaeTca OAQroaa-
P KAETOYHOM AATE3MM, U GOYHKLMOHAABHbIM KOMMAEKC, COCTOALLMIM M3 CTPYKTY TECHbIX M AAFE€3MBHbIX
CTbIKOB, O TAKXE AECMOCOM. DT BEAKOBbIE CTPYKTYPbl OBACAQIOT AMHAMMYECKMMM CBOMCTBAMM M
BAMAIOT HO CMOCOBHOCTb KULLIEYHOTO SMUTEAUI KOHTPOAMPOBATL MPOXOXAEHWME CYOCTPATOB MO NAPA-
LLEAAIOASPHOMY MYTH, HOCTUHHO OTBEYAS 3Q KMLLEYHYIO MPOHULLAEMOCTb [4, 5].

30HYAMH (MPEe-rTanTOrAOBUH-2) IBASETCH BEAKOM, KOTOPbIN OBHAPY>XMBAETCH B HEPACLLEMAEHHOM
doOpME B CbIBOPOTKE KPOBM HEAOBEKA [6] M BLICOKO KOPPEAMPYET C BakTepuaabHom AHKemmen [7].
OH aBASETCH CPUIMOAOTUHECKMM MEAMATOPOM, KOTOPLIM OBPATUMO PETYAMPYET KULLEYHYIO MPOHU-
LAEMOCTb MYTEM PETYAMPOBAHMIE MEXKAETOYHBIX MAOTHBIX COEAMHEHMM [8] 1 cumTaeTCs Bromapke-
POM HAPYLLEHM BAPbEPHOM AOYHKLMM KULLEYHMKA [6].

CyLiecTByeT HECKOABKO MUAOTHBIX MICCAEAOBOHUM MO OMPEAEAEHMIO POAM 30HYAMHA Y OTPAHM-
YEHHOTO YUCAQ BOAbHBIX BOCMOAMUTEABHBIMM 3AOOAEBAHMIMM KMLLIEYHMKA, PE3YABTATHI KOTOPbIX HE-
OAHO3HQOYHbI U TPEBYIOT AQABHEMLLIETO M3yYeHMs [9-11].

LLeAb uccaepoBaHus. OnpeaeAeHne AMArHOCTUYECKOM POAM 30HYAMHA B KOAE Y BOAbHbIX AK.

MaTepuabl U MeTOAbI. ICCAEAOBAHME MPOBOAMAOCH HO Ba3e PecnyBAMKAHCKOM KAMHUYECKOM
OOAbHMLBI Ne T 11 TALLKEHTCKOM MEAMLIMHCKOW aKAAEMMM B MEPUOA 2021-2022 rr. Boian OBCAEAOBC-
Hbl ©0AbHbIE 9K B CTOAMM 0BOCTPEHM] (N=20) 1 pemmccum (N=15). AMarHo3 9K OblA MOATBEPXKAEH C
MOMOLLLbIO CTAHAQPTHbIX KAMHUYECKMX, SHAOCKOMMYECKMX, PEHTTEHOTPAOUYECKMX U MATOAOTUHECKMX
KpUTEPWEB B COOTBETCTBMM C MOHPEAABCKOM KAQCCHdpuKaLUmen ctenerun m taxectn K. Kateropmm
AK BKAKOYAIOT MPOKTUT, AEBOCTOPOHHMI M OBLLMPHbBIM KOAUT MAM MAHKOAMT. AKTUBHOCTb 3000AEBAHMS
M3MEPSIAACH C MOMOLLLbIO BAAABHOM crucTeMbl Mayo Clinic, cocTodLLen 13 4 MyHKTOB: YACTOTA CTYAQ,
PEKTAABHOE KPOBOTEYEHME, PE3YALTATLI TMOKOM MPOKTOCUIMOMAOCKOMUM U GOYHKLMOHAABHAS OLLEH-
KA naumeHTd. MpOAOAKMUTEABHOCTb 3000AEBAHUSA M3MEPIATACH B FOACX C MOMEHTA MOABAEHMS MEPBbIX
CUMMINTOMOB.
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Ta6anua 1. YPOBEHb 30HYAMHA B KOAE M DEKAABHOTO KAABMPOTEKTUHA Y BOAbHbIX AK

YpoBeHb 30HyAUHA B YpoBeHb KaAbnpoTekTU- | Koppeaauus MupcoHa (30-
Fpynnbl KaAe, HF/MA (Mim, makc- | Ha B KaAe, MKT/T (Mim, HYAUH/
MMH) MAKC-MMH) KAAMPOTEKTUH)

©oAbHble 9K B CT. 06O- 133,2+72,3 1349,2+592,0
cTpeHns (n=20) (55,9-300,0) (554,1-2019,0) 0,645*
©onabHble 9K B CT. pe- 92,8+39,6 218,6+108,0
mmccun (n=15) (34,7-161,1) (97,5-419,2) 0,519**
T-tecT (P) <0,05 <0,001 -

*Koppeaduma 3SHa4mma Ha yposHe 0,01; **koppeAdums 3Ha4mma Ha yposHe 0,05.

KOHUEHTPAUMIO 30HYAMHA (HI/MA) ONPEAEATAM C MOMOLLLBIO HOBOPA AAT UPA, MCnoAb3ys Human
Zonulin ELISA Kit (TepmaHms) B COOTBETCTBUM C MHCTPYKLMIMM MPOU3IBOAMTEAR. B QHOAM3E MCMOAB3O-
BAACS METOA KOHKYPEHTHOTO CBA3bIBOHMSA. BUOTMHUAMPOBAHHbLIM 30HYAMH AODOBASACH K OBPA3LLAM,
CTAHAQPTAM, MOAOXKMUTEABHBIM M OTPULLATEABHBIM KOHTPOAIM B KAYECTBE KOHKYPEHTO COOCTBEHHO-
MY 30HYAMHY 0Bpa3LLa. MHTEHCHMBHOCTb OKPACKM BbIAQ OBPATHO MPOMNOPLIMOHAABHAO KOHLLEHTPALLMM
30HYAMHA B 06pasue. O6pasLbl CYUTBIBAAMCH NPU 450 HM, 4-MAPAMETPUHECKMIA AATOPUTM MCMOAb-
30BAACH AAS GOOPMUPOBAHMA CTAHAQPTHOM KPUBOM M PACYETA AGHHbLIX. BCe QHOAM3bI MPOBOAMAMCDH
B ABYX DK3EMMAAPAX BCAEMYIO B TEYEHME CYTOK MOCAE OTOOPA NPODB C MCMOAB3OBAHMEM OAHMX U TEX
Xe HOMePOB NAPTUiM. COrAQCHO PEKOMEHACLIMAM MPOU3BOAMTEAS, YPOBEHbL 30HYAMHA B KaAae 83,15,
83.15-110,0 v Bbie 110,0 HI/MA CHUTAACT HOPMOABHBIM, MOBLILLEHHBIM M O4EHb BbICOKMM, COOTBET-
CTBEHHO.

AHOAM3 GOEKAABHOTO KAABMPOTEKTMHA MPOOBOAMACH C MOMOLLLbIO HOBOPA AAT GOAYOPECLLEHTHOTO
MMMYHODEPMEHTHOTO AHAAM3A KAABMPOTEKTUHA B KAMHMKE I'YHYOMEA (TALLKEHT, Y36EKMCTAH). Ypo-
BEHb JOEKAABHOTO KAABMPOTEKTMHA OMPEAEAIACT KOAMYECTBEHHO B MKT/T. AMATHOCTUYECKME YPOBHM
AOEKAABHOTO KAAbMPOTEKTMHA: 5-50 mKr/r — HopMmA, OT 50-100 — cAaBO MOAOXKMTEABHbIM, >100 — Mo-
AOXMTEAbHbIN.

OBpaboTKa NEPBUYHBIX AQHHbIX, KOPPEAILMOHHbIM AHOAM3 M CPOBHEHUME CPREAHUX 3HAYEHMM NPO-
BOAMAMCH C MOMOLLLbIO Mporpammbl IBM SPSS Statistics 23.

Pe3yAbTathl 1 0BCYyXAEHUE. PE3yAbTATbl MCCAEAOBAHMA MOKA3AAM AOCTOBEPHO OOAEE BbICOKMM
YPOBEHb 30HYAMHA B KOAE BOAbHbIX 9K B cTaAMM oBocTpeHmsd (133,2+72,3 HI/MA), YEM CpeAM NALM-
€HTOB B CTAAMM pemmccum (92,8+39,6 Hr/ma) (P<0,05). Takas e TEHAEHUMA BbIAG OBHAPY>KEHA AAS
dOEKAABHOTO KAABMPOTEKTUMHA Cpeam naumeHTos ¢ 9K B mnepuoa obocTtpeHms (1349,2+592,0 mkr/r) m
pemumccmn (218,6+108,0 mkr/r) (<0,001). KoppeAdUMOHHbIM QHOAM3 30HYAMHA U GOEKAABHOTO KAAbMPO-
TEKTMHA MOKA3AA MOAOXKMUTEABHYIO KOPPEAALMIO KOK B CTAAMM OBOCTPEHMS, TAK U B CTAAMM PEMUCCUM
(TaBA. 1).

IMOAYYEHHbBIE HOMM AQHHbIE YKA3bIBAKOT HO HOAMYME ACCOLMALMM MEXKAY YPOBHEM BOCMAAEHMUS
M MPOHMLLAEMOCTU KMLLIEYHMKA Y BOAbHBIX AK. Cxoxue pesyAbTatbl OblAM MOAYyYEHbI Lacombe 1 Ap.
(2022) [?], KOTOpPbLIE OMPEAEAUAMU, HTO 30HYAMH KOPPEAMPYET C KAMHUYECKUMM M AQBOPATOPHBIMM
NAPAMETPAMM THKECTU M AKTUBHOCTM 3000AEBAHMS Cpeam BOAbHbIX 4K, HO HE Cpean BOAbHbIX BOAE3-
Hbto KpoHa. Mpum CPABHEHMM YPOBHSA 30HYAMHA CpeAn BOAbHbIX BOCMOAMTEAbHBIMM 3A6OAEBAHMIMM
KMLLIEYHMKA U AMLLOMM, HE MMEIOLLIMMM KOKMX-AMBO XXAAOB CO CTOPOHbI 3A0P0BbS, ABTOPbI HE BbISBMAM
AOCTOBEPHbIX PA3AUYMM.

BO>KHO MOAYEPKHYTb, YTO OLLEHKA KMLLEYHOM MPOHULAEMOCTHU MOXET ObITb MOOBEAEHA C MOMO-
LLLbIO APYIMX METOAOB HO OCHOBE MPUMEMA PACTBOPUTEAEM C PA3AMYHBIMKM ABCOPOMPYIOLLIMMM CBOM-
CTBAMM U UX MOCAEAYIOLLIMM MIMEPEHMEM B MOYE. OCHOBHbIM TECTOM, MCMOAb3YEMBIM B KAMHMYE-
CKMX MICCAEAOBOHMSAX, ABAAETCH KOO UUMEHT SKCKPELMM ACKTYAO3bI/ MOHHUTOAQ, KOTOPbIM CYUTAET-
C$ HEWMHBA3MBHBIM TECTOM, HO €0 TPYAHO BbIMOAHSTb M3-30 HEOOXOAMMOCTU AAUTEABHOTO TOAOAQHMS
M NEPUOAMYECKOTO COopa moum [12]. MpeablayLLLEE MCCAEAOBAHME, B KOTOPOM OLLEHMBAAOCH CO-
OTHOLLIEHME 3KCKPELMM AQKTYAO3bl M MOHHUTOAQ CPREAM MAUMEHTOB C BOAE3HbIO KpOoHO M ueAma-
KMEeM, MOKA3AAO, YTO M3MEHEHMS B BAPbEPHOM AOYHKLIMM, MO-BUAMMOMY, COXPAHSIOTC ACKE CPEAM
MAUMEHTOB C BOAE3HbIO KPOHAO B CTAAMM KAMHMYECKOM pemmccium [13]. Kpome Toro, B UHCKOM MC-
CAEAOBOHMMU BbIAO OTMEYEHO, YTO COOTHOLLIEHME AQKTYAO3bl M MAHHUTOAQ MOAOXMUTEABHO KOPPEAMU-
POBAAO C SHAOCKOMUYECKOM OKTUMBHOCTBIO 306O0AEBAHUS, HO KOPPEAIUMI C KAMHMYECKMM MHAEKCOM
mAn C-peAKTUBHBIM BEAKOM BbIAG CAQBOM [14]. TTPEMMYLLLECTBO OLLEHKM 30HYAMHA 3AKAIOHAETCY HE
TOABKO B TOM, 4TO OHO HEMHBA3MBHA, HO 1 B TOM, 4TO €€ AETYE MPOBOAMTD.

148



2026 Vol 3.1ss 3 1

3akAO4YEeHHUe. YPOBEHb 30HYAMHA B KOAE MOXET OblTb MCMOAb30OBAH AASl OMPEAEAEHMA KMLLIEYHOM
MPOHNMLAEMOCTHN M KAK A.OI'IO/\HVITe/\beIl;! AMOFHOCTM"IeCKl/Il;I MAPKeEP YPOBHA BOCIMAAEHMA B KMLLIEYHM-
Ke NnauneHToB C gK. OnpeAe/\eHme 30HYAMHA ABAAETCA HEMHBA3MBHLBIM METOAOM AMATHOCTUKU, KOTO-
PbIM UFPAET BOXKHYIO POAb B OLLEHKE THKECTU BOCMAAMTEABHOTO 3000AEBAHMS KMLLIEYHMKA NPM MPO-
BEAEHNN NAaTOreHeTMYeCcKom Tepanmm.
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ISSUES OF DIAGNOSIS, PREVENTION AND TREATMENT OF URGENT CONDITIONS CAUSED BY
FOREIGN BODIES OF THE GASTROINTESTINAL TRACT IN CHILDREN

R.H. Shangareeva'? R.A. Nigametyanov? R.R. Khisamutdinov?, A.K. Alibaev?,
G.R. Gilyazova?, A.l. Mambetova?

! Bashkir State Medical University of the Ministry of Health of the Russian Federation, Ufa
2 GBUZ of the Republic of Bashkortostan City Children’s Clinical Hospital No. 17, Ufa

Foreign bodies of the gastrointestinal tract in children are a serious surgical problem that requires timely
diagnosis and clear freatment tactics. The results of freatment of 230 children with foreign bodies of the gastro-
intestinal fract were analyzed. Foreign bodies were often ingested by children under 3 years of age - 110 (48%);
4-6 years of age — 46 (20%); 7 years and older — 74 (32%). There are 143 boys (62%) and 87 girls (38%). Children
were more likely to swallow coins-115(50%), batteries-33(14.4%), plastic toys — 21 (2.1%), magnetic balls -20(8.7%),
metal objects — 14(6.1%), hydrogel granules and balls -8 (3.5%), decorative stones -7(3%) and others. The main
diagnostic method is X-ray of the thoracic and abdominal organs, performed in the presence of the fact of
ingestion of a foreign body, abdominal pain syndrome of unknown origin or with the development of a clinic
of intestinal obstruction and intraoperative, with the detection of intestinal conglomerate. In 129 (56%) patients,
foreign bodies emerged independently through natural pathways, in 90 (39%) children, 15 batteries and é inter-
locked magnetic balls were removed from the esophagus and stomach. In 7 children, batteries in the esophagus
caused a 1-2 degree burn. Magnetic foreign bodies in 5 children also came out on their own. In order to prevent
the development of obstructive intestinal obstruction, a method developed in the clinic was used to remove
hydrogel granules in 8 patients. Surgical intervention was performed in 11 (5%) patients, 9 of them for multiple
magnets and in combination with a metal self-fapping screw. Resection of the small intestine with multiple per-
forations was performed in 2 children. Foreign bodies that have been in the cecum for a long time in 4 patients
were removed by moving into the appendix and appendectomy. Most foreign bodies leave the gastrointestinal
fract naturally. In cases where foreign bodies are located in the esophagus or stomach, they can be safely re-
moved by esophagoscopy. The presence of abdominal pain, signs of intestinal obstruction and peritonitis are
indications for surgical intervention.

Key words: gastrointestinal fract, foreign bodies, magnets, hydrogel, children.

BBeaeHue. The problem of foreign bodies in the gastrointestinal tract in pediatric practice remains
relevant due to the saturatfion of the consumer market with a variety of products that pose a dan-
ger to children [1, 2]. Foreign bodies (FB) of the gastrointestinal tract are one of the most common
emergency conditions in pediatric surgery [3, 4, 5, 6]. Due to the non-specificity of clinical symptoms,
the difficulty of collecting anamnesis due to the age of the patients, as well as low alertness of both
parents and healthcare professionals due to the sluggish and deceptive nature of the symptoms, di-
agnosis and freatment can be delayed, which can have life-threatening consequences [7, 2, 8]. The
peak incidence of this pathology occurs between the ages of 6 months and 7 years [1, 9].

Popular toys are those made of multiple magnetic spheres, up to 100 or more of which are con-
nected to form various geometric structures with a strong magnetic field. Their separation requires
significant physical force, which is why children often use their teeth and swallow them [10]. In chil-
dren, 80-90% of swallowed foreign bodies can pass spontaneously through the gastrointestinal tract.
However, 10-20% of swallowed foreign bodies require endoscopic removal, and 1% or less ultimately
require surgical intervention [11, 12]. Patients and their families are rarely aware of swallowed foreign
bodies, which can cause complete intestinal obstruction or even intestinal perforation [12].

Hydrogel, a type of foreign body that can be dangerous, comes in the form of multicolored gran-
ules that expand tenfold when absorbing water. They are often used by florists to provide plants with
moisture and as a decorative element, as the beads are very attractive [1]. Parents often buy them
for their children as toys. When swallowed, the hydrogel granules swell and cause intestinal obstruc-
fion [2].

Incidents involving foreign bodies in the gastrointestinal fract are becoming increasingly common
due to the widespread availability of the aforementioned toys and accessories, which are easily ac-
cessible to children. This exacerbates the need to develop clear strategies for the conservative and
surgical treatment of such patients.
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Inrecent years, the incidence of surgical complications associated with foreign bodies in the gas-
trointestinal fract (Gl) in children has increased.

The aim of the study. To examine the structure of surgical complications associated with foreign
bodies in the gastrointestinal fract in children.

Material and methods. An analysis of the examination and freatment results was conducted for
230 children with gastrointestinal fract IT, from 01/01/2021 to 01/04/2025, who were inpatients in the
surgical department of Ufa City Children’s Clinical Hospital No. 17. Foreign bodies were most often
swallowed by children under 3 years old — 110 (48%); 4-6 years old — 46 (20%); 7 years and older — 74
(32%). There were 143 boys (62%), 87 girls (38%). Children most often swallowed coins — 115 cases
(50%), batteries — 33 (14.4%), plastic toys — 21 (9.1%), magnetic balls — 20 (8.7%), metal objects — 14
(6.1%), hydrogel granules and balls — 8 (3.5%), decorative stones — 7 (3%), glass — 6 (2.6%). self-tapping
screw -2 (0.9%), pin =2 (0.9%), ring — 1 (0.4%), hair (trichobezoar) — 1 (0.4%).

A clinical and radiological examination was conducted. The primary examination method was
plain radiography of the neck, chest, and abdomen. Foreign bodies from the gastrointestinal tract
passed spontaneously through the natural passages in 129 (56%) patients, were removed from the
esophagus and stomach in 90 (39%), and were surgically removed in 11 (5%). Surgical freatment was
performed in seven children with multiple magnetic FBs of the gastrointestinal tract, two patients with
a metal object and a magnetic ball, and one case each of a self-tapping screw and frichobezoar.

Results and their discussion. Access to medical care in urban settings allows for the possibility of
removing foreign bodies before surgical complications arise, provided parents and children seek
prompt medical attention. Children with esophagealintussusception (Fl) were admitted to the hospital
emergency department with complaints of dysphagia and hypersalivation. Sixty-one patients had
foreign bodies (coins, batteries, efc.) lodged in physiological stenosis of the esophagus. Batteries
lodged in the esophagus pose a danger, as they can quickly cause esophageal burns due to the
release of alkali and exposure to electric current. According to our data, batteries caused first- and
second-degree esophageal burns in seven children. When batteries enter the stomach, the alkali is
neufralized by gastric hydrochloric acid. According to our data, batteries were removed from the
esophagus in 19 children, from the stomach in six, and the remaining eight passed spontaneously.
The majority (56%) of foreign bodies passed naturally after passing through the pyloric region of the
stomach. To improve the evacuation of foreign bodies, a diet rich in fiber was administered, which
is especially important for the removal of hydrogel granules and balls. Obstructive obstruction is
caused by swelling of hydrogel granules in the gastrointestinal tract [1,13]. Hydrogel balls, if remaining
in the intestine for a long time, can cause perforation of the intestinal wall, with the development of
peritonitis and may be fatal [14]. When parents sought medical attention for swallowing hydrogel
granules, we hospitalized 8 children in the surgical department for conservative therapy aimed at
removing them from the gastrointestinal fract before obstructive intestinal obstruction developed. The
technique includes: exclusion of enteral fluid intake; infusion therapy in the amount of physiological
needs; oral administration of olive oil 1 tbsp every hour; foods with a high fiber content (porridge,
apples, bananas); oil enemas 2 times a day.

The feasibility of this tactic is supported by an in vitro experiment we conducted after the first
case of a child presenting with this pathology [15]. For the experiment, hydrogel beads, each 2-3 mm
in size, were placed in three containers. Vegetable oil was added to the first container containing
the hydrogel beads. Warm water was added to the second and third containers. After an hour, the
beads in the vegetable oil remained unchanged in shape and size, while those in the second and
third containers with warm water had swollen to 1 cm. Vegetable oil was then added to the second
container, containing the now-swollen hydrogel beads. After 3 hours, the growth of the beads in
the second container slowed sharply, while in the third container, the beads continued to grow.
Throughout the experiment, the beads in the first container remained unchanged. The positive effect
of our proposed therapy is due to the fact that eliminating enteral fluid intake helps slow the growth
rate of the hydrogel beads, while the body’s physiological need for fluid is replenished parenterally.
As the experiment showed, vegetable oil coats the granules, thereby reducing the rate of swelling.
Furthermore, oral administration of oil and therapeutic oil enemas promote increased peristalsis.
A high-fiber diet increases the amount of chyme, which will carry foreign bodies, and reduces the
likelihood of conglomerate formation. We received patent No. 2681653, “Method for the Prevention
of Intestinal Obstruction Caused by Hydrogel Beads in Children,” dated March 12, 2019.

In recent years, the number of hospitalizations of children with magnetic foreign bodies has
increased significantly. Most authors note that single magnets pass freely through the gastrointestinal
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Fig. 1. General X-ray of the abdominal cavity and Fig. 2. Plain abdominal radiography. Foreign body ‘
pelvic organs of child G shadows are visible in the pelvis

fract and exit on their own [5, ?]. Two or more magnefts, swallowed over a period of fime and
located in different parts of the gastrointestinal tract and connected to each other, cause intestinal
obstruction, perforation, or intestinal fistulas [3, 5, 8, 12]. Taking info account the above, all 20 children
with multiple magnetic foreign bodies were examined in a hospital sefting, and treatment tactics
were defermined during dynamic observation. Foreign magnets swallowed within a short period of
fime and connected to each other in the esophagus or stomach also exit the gastrointestinal fract
on their own. However, it should be borne in mind that magnets in the stomach can penetrate the
mucosa and cause strangulation [10].

The absence of pain syndrome and clinical signs of surgical complications in the presence of two
or more magnets was an indication for dynamic observation.

Clinical example No. 1. Boy G., 2 years old, was admitted to the pediatric surgical department as
an emergency 20 minutes after sustaining an injury. His mother witnessed him swallow two magnetic
balls.

Objectively: the patient’s condition is satisfactory, with no complaints. The abdomen is normal,
soft, and painless, and is fully functional. A plain abdominal X-ray was performed (Fig. 1).

The radiograph shows three rounded foreign body shadows at the L3 level on the left, up to 5 mm
in diameter. Two of them are interlocked, and the third is 3 mm away. There are no signs of intestinal
obstruction or free gas in the abdominal cavity. There are unevenly distended intestinal loops and a
gas bubble in the stomach.

The distance between the two inferlocked and single magnetic foreign bodies (MFB) raised
concerns about their location in different parts of the gastrointestinal tract. The child was observed
for a period of active illness and had no complaints. The abdomen remained soft and painless,
and infestinal peristalsis was normal. Ten hours after admission, an abdominal X-ray was performed,
revealing three rounded foreign body shadows in the left pelvis (Fig. 2).

Thirty-five hours afteringestion, the magnetic foreign bodies passed spontaneously. Thus, during the
observation period, the free passage of three interlocked magnetic balls through the gastrointestinal
fract was confirmed. A.N. Shapkina and co-authors note that a wait-and-see approach to monitoring
the passage of swallowed magnetic balls through the gastrointestinal fract is not justified. This clinical
example demonstrates the justification for follow-up with radiographic monitoring in the absence of
abdominal pain and signs of surgical complications. However, if pain occurs over the interlocked
foreign bodies, surgical intervention is advisable, as presented in the following clinical case.

Clinical example No. 2. A 3-year-old boy, M., was admitted to the emergency department 5 hours
after swallowing a metal screw. His parents confirmed that the child had a magnetic construction seft.
An abdominal X-ray was performed, which revealed the shadow of the screw and a round foreign
body (Fig. 3a). Because 5 hours had passed since the foreign body was swallowed, and the boy had
recently eaten, an EGD was deferred.

The child was hospitalized for observation. During this period, his condition remained satisfactory.
The abdomen was regular, not distended, and was soft and responsive to breathing. Eighteen hours
after ingestion of the screw, moderate tenderness in the right iliac region was noted upon abdominal
palpation. Symptoms of peritoneal irritation were negative.
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Fig. 3. a) Plain abdominal radiography. The shadow of a self-tapping screw and a round foreign body are
visualized in different parts of the infestine. b) Interlocking foreign bodies in the right iliac region.

On a conftrol abdominal radiograph, the shadow of the interlocked foreign bodies is visualized in
the right iliac fossa (Fig. 3b).

The presence of tenderness over the location of the foreign bodies was interpreted as difficulty
in passing the interlocked screw and magnet through the Baugin valve. This was an indication for
surgical intervention. Under general anesthesia, a laparotomy was performed using the Volkovich-
Dyakonov approach. The dome of the cecum with the vermiform appendix was brought out into the
wound. The foreign bodies were palpated in the cecum. The vermiform appendix was 8.0 cm long,
rigid, edematous, thickened, and injected with vessels along its entire length, indicating macroscopic
secondary phlegmonous changes. The foreign bodies were removed one by one from the dome
of the cecum to the appendix. An antegrade appendectomy was performed. The histological
conclusion was acute phlegmonous appendicitis. The patient was discharged home after 7 days.

Long-term presence of adherent foreign bodies in the right iliac region in 4 children was also
associated with difficulty in their passage through the Bauhinia valve, which was an indication for
surgical intervention.

Clinical example No. 3. The parents of a 2-year-old girl, G., sought medical attention after finding
missing magnetic balls from her older brother’s construction set. The child’s condition is satisfactory. The
abdomen is regular, non-distended, and respirable, soft, and painless throughout. A plain abdominal
X-ray was performed: the shadow of interlocking magnetic balls is visible in the right iliac fossa (Fig. 4 a).

During follow-up, the girl’'s condition was satisfactory; she was able to digest food. The abdomen
was soft and painless. Stool was spontaneous. Since the foreign body was not passed despite stool,
a confrol X-ray was taken. It showed magnetic beads linked in a ring-shaped formation, located in
the right iliac region (Fig. 4b). The absence of foreign body movement through the gastrointestinal
tract for 4 days was an indication for surgical removal. A 4.0 cm long abdominal incision was made
using the Volkovich-Dyakonov approach in the right iliac region. Ring-shaped foreign bodies were
detected in the dome of the cecum upon palpation. Eight magnetic beads were displaced into the
lumen of the appendix. An appendectomy was performed (Fig. 5a, b).

Four patients underwent removal of foreign bodies using a similar method, including displacement
intfo the appendix and appendectomy.

The management strategy for patients with multiple magnetic foreign bodies in the absence of
signs of an acute abdomen was determined during follow-up.

Clinical case No. 3. Boy Z., 3 years old. History: According to his mother, the child swallowed
magnetic balls 40 minutes prior to admission. No active complaints were present.
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Fig. 4. a) Abdominal plain radiography. A linear shadow of a foreign body is visible in the right iliac fossa. b)
Abdominal plain radiography 4 days after foreign body ingestion. A ring-shaped shadow of a foreign body is
visible in the right iliac fossa

The abdomen is of normal shape, soft, painless, and participates in the act of breathing.

In the emergency room, a general radiography of the abdominal organs was performed (Fig. 6.a),
foreign bodies were found - 17 magnets; 5 magnets were located in the projection of the stomach,
the remaining 12 - in the projection of the right iliac region.

Under general anesthesia, a rigid esophagoscopy was performed, and 5 magnetic balls were
removed from the stomach.

Considering the absence of clinical signs of infestinal obstruction and peritonitis and the position of
the remaining magnets on the radiograph in the coupling, the surgeons on duty decided to monitor
the child dynamically.

Twenty hours after presentation, the child developed anxiety and abdominal pain. A repeat
abdominal X-ray was performed (Fig. é b). The MIT chain showed no signs of moving through the
intestines; it remained in the right iliac fossa with a slightly altered shape, indicating the presence of
magnetic beads in various parts of the intestines.

A midline laparotomy was performed. Four perforations were identified in the ileum 40 cm from
the ileocecal angle, extending for 8 cm. Eleven magnets were removed. This section of intestine was
resected, and an end-to-end anastomosis was performed. One perforation was idenftified 60 cm from
the ligament of Treitz. One magnet was removed from the jejunum. The perforation was sutured. The
postoperative period was uneventful. The outcome was favorable.

Fig. 5. a) Foreign bodies moving into the appendix; b) Removal of the appendix with foreign bodies
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Fig. 6. a) General radiograph of the abdominal organs, in the projection of the stomach and in the right iliac
region there are multiple foreign bodies; b) Foreign bodies remained in the right iliac region

In 9 of 20 patients with magnetic foreign bodies in the gastrointestinal fract, only 9 had a history of
swallowing magnetic beads, which was an indication for radiographic examination as in the clinical

examples given.

As practice shows, magnetic foreign bodies occur at any age, but most often in children under 3
years of age [1, 9, 16], and it is believed that they are extremely rare in children during adolescence

[17].

Clinical case No. 4. A 14-year-old girl presented to the emergency department complaining of
abdominal pain that had begun three days earlier and repeated vomiting. Physical examination
revealed peritonitis: the abdomen was distended, weakly involved in respiration, tense to palpation,
and tenderin all areas, primarily the left lateral region. Symptoms of peritoneal irritation were positive,
and intestinal peristalsis was decreased on auscultation. Given that the clinical picture was not typical

of appendiceal peritonitis, an abdominal X-ray was
performed (Fig. 7).

The girl admitted that, on a dare from her
classmates, she swallowed magnets (three in total)
for several days in a row. She swallowed the first one
eight days before presenting.

Following preoperative preparation, a midline
laparotomy was performed. Intestinal and purulent
contents were present in all sections of the
abdominal cavity. A perforation was identified 10
cm from the ligament of Treitz. Two foreign bodies
(interlocked magnets) were found in the lumen of the
jejunum. The perforation was sutured. A third foreign
body was palpated in the stomach and removed
endoscopically. A thorough abdominal debridement
was performed. Intensive care was contfinued
postoperatively. The patient was discharged from
the hospital in satisfactory condition after spending
10 days in hospital.

When collecting a medical history, patients
often reveal a history of foreign body ingestion. The
onset of abdominal pain is a reason to seek medical

Fig. 7. Plain radiography of the albdominal organs.
A foreign body shadow consisting of three small
spheres is present in the left abdominal cavity
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Fig. 9. Plain abdominal radiograph of a 5-year-old child.
Kloiber's cups are present in the upper abdominal cavity, while
Fig. 8. Infraoperative photo of abdominal a chain of 5 magnetic balls is visible against a homogeneous

organs with magnetic foreign bodies background of darkening in the lower sections

attention. Children are admitted to the emergency department with a diagnosis of acute abdomen
and undergo surgery with a suspected diagnosis of acute appendicitis due to persistent pain at the
appendix site during follow-up.

Clinical example No. 5. A 7-year-old boy, P., was admitted to the surgical department with com-
plaints of abdominal pain and a single episode of vomiting. A diagnostic laparoscopy was performed
with a preliminary diagnosis of acute subhepatic appendicitis. The appendix was unchanged and
located in a typical location. Further abdominal examination revealed a conglomerate consisting of
loops of the ileum and transverse colon in the subhepatic region. Using endoscopic clamps, the in-
testinal loops were separated, revealing preperforation areas on the wall of the ileum and transverse
colon measuring 4 x 4 mm with a fibrinous coating. There was significant edema along the edges of
these areas. An infraoperative abdominal radiograph was performed (Fig. 8).

Conversion to midline laparotomy: two interlocking magnetic balls were palpated in the ileum.
A third magnetic ball located in the transverse colon was moved into the ileum. An enterotomy of
10 mm was performed at the preperforation site of the ileum, and the foreign bodies were removed.
The intestinal wall was sutured, and sero-serous sutures were placed at the preperforation site on the
fransverse colon. The postoperative period was uneventful, and the patient was discharged from the
hospital on the 10th day.

Thus, intraoperative abdominal radiography performed during diagnostic laparoscopy or
laparotomy can detect the presence of magnetic foreign bodies in the intestine.

Two children were admitted with intestinal obstruction. Radiographic examination revealed that
the cause was foreign bodies (Fig. 9).

Clinical example No. 6. Five-year-old boy K. was hospitalized with complaints of abdominal pain
and repeated vomiting. According to his mother, the child became ill three days ago, when he de-
veloped intermittent abdominal pain and vomiting. Over the past 24 hours, his temperature has risen
to febrile levels and he is vomiting green, stagnant fluid.

Objectively: The patient’s condition is severe, due to intoxication and dehydration syndrome. The
abdomen is moderately distended, with tension in the anterior abdominal wall muscles and positive
signs of peritoneal irritation. Intestinal peristalsis is decreased.

Following preoperative preparation under endofracheal anesthesia, a midline laparotomy was
performed. Small intestinal loops were dilated, and pus was present throughout the abdominal cav-
ity. Five perforations were identified along a 12-cm stretch of the ileum at a distance of 140 cm from
the ileocecal angle. Foreign bodies (five magnets) were found between the intestinal loops. A 15-cm
section of the intestine containing the perforations was resected, and an end-to-end anastomosis
was performed. The abdominal cavity was debrided.
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Diagnosis: Magnetic foreign bodies in the abdominal cavity, multiple perforations of the ileum.
Complication: diffuse fecal peritonitis.

Postoperatively, syndromic intensive care was administered. The patient was discharged in satis-
factory condition on the 14th day.

We analyzed the treatment outcomes of 230 children with foreign bodies in the gastrointestinal
fract. Foreign bodies were most frequently swallowed by children under 3 years of age-110 (48%).
In 129 patients (56%). the foreign bodies were expelled spontaneously, including all 8 children with
hydrogel foreign bodies and 5 with magnetic foreign bodies, including 3 with multiple interlocking for-
eign bodies. According to our data, foreign bodies were removed from the esophagus and stomach
in 90 children (39%), including 15 batteries and é interlocking magnetic beads. In 7 children, batteries
in the esophagus caused first- or second-degree burns; conservative treatment was administered.
Magnetic beads, swallowed immediately or after a short period of time and adhered to each other,
passed spontaneously in 5 children. Surgical intervention was performed in 11 (5%) patients, a higher
rate than reported in the literature [11, 12]. Small bowel resection with multiple perforations was per-
formed in 2 children. Foreign bodies that had been lodged in the cecum for a long fime were re-
moved in 4 patients by repositioning them in the appendix and performing appendectomy.

Conclusion. Foreign bodies in the gastrointestinal tract in children represent a serious surgical
problem requiring prompt diagnosis and a clear freatment strategy. The primary diagnostic method
is chest and abdominal radiography, performed in cases of foreign body ingestion, unexplained ab-
dominal pain, or the development of intestinal obstruction. Furthermore, intraoperative radiography,
performed when conglomerates are detected during diagnostic laparoscopy and laparotomy, fa-
cilitates the detection of magnets. Most foreign bodies from the gastrointestinal fract are excreted
naturally. Adequate fiber-rich dietary intake facilitates the safe elimination of many foreign bodies,
including hydrogel granules and beads, and several magnets swallowed in a short period of time.
To remove hydrogel granules and beads, oral fluid infake should be temporarily discontinued and
oil should be administered to slow their swelling. Foreign bodies in the esophagus or stomach can
be safely removed using esophagoscopy. Abdominal pain, signs of intestinal obstruction, and peri-
tonitis are indications for surgical intervention and bowel resection in cases of multiple perforations.
Prolonged presence of a foreign body in the right iliac fossa is an indication for surgery. Removal of
foreign bodies from the cecum can be achieved by repositioning them in the appendix and perform-
ing an appendectomy.
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BOMNPOCHI AMATHOCTUKU, MPOPUAAKTUKN U AEHEHUSA HEOTAOXHbIX COCTOﬂHMﬁ,_’
OBYCAOBAEHHbIX UHOPOAHBIMU TEAAMU XEAYAOYHO-KULLEYHOTO TPAKTA Y AETEU

P.X. WaHrapeesa'? P.A. HurameTbsiHoB?, P.P. XucamytaunHos?, A.K. Aanmbaes?,
I.P. Tnaasosa?, A.U. MambGeToBa?

1PIBY BO BALLKMPCKMIA TOCYAQPCTBEHHbBIM MEAMLIMHCKMM YHMBEPCUTET M3 Ydba, PP
2IbY3 Pecnybamka ballkopToCTaH, FOpOACKaS AETCKAS KAMHMYEeCKas 6OAbHMLLA Ne 17, Ydoa

MHOPOAHBIE TEAQ XXEAYAOYHO-KMLLIEYHOTO TPOKTA Y AETEN MPEACTABASIOT COOOM CEPLE3HYIO XMPYPIMYECKYIO
npobAemy, TPEBYIOLLLYIO CBOEBPEMEHHOM AMATHOCTUKM M YETKOM TAKTUKM AeYeHMS. [POAHAAM3MPOBAHBI pe-
3YAbTATHI A€4eHMS 230 A€TEM C MHOPOAHBIMM TEAQMU XKEAYAOHHO-KMLLIEYHOTO TPAKTA. YOCTO MHOPOAHbBIE TEAQ
TAOTAAM A€TU AO 3 AeT =110 (48%); 4-6 AeT — 46 (20%); 7 aeT 1 cTapLue — 74 (32%). MAAb4MKOB ObIAO 143 (62%),
sesoyek — 87 (38%). Aetn yaLue rAoTaam moHeTbl =115 (50 %), 6atapeinkn — 33 (14,4%), NAQCTUKOBbIE UIPYLLIKM — 21
(2.1%), marnutHble wapukn — 20 (8,7%), meTaAaamdeckme npeameTsl — 14 (6,1%), rmaporeAesbie rpaHyAbl 1 LLAPK-
kn — 8 (3,5%), aekopatmBHble KOMHU — 7 (3%) 1 apyrme. OCHOBHbBIM METOAOM AMATHOCTUKM ABASETCS PEHTTEHO-
rpadoms OPraHoOB rPYAHOM 1 BPRIOLLIHOM MOAOCTH, BBIMOAHEHHAS MPW HAOAMYUKM GOAKTA MPOTAQTBIBAHMS MHOPOAHOTO
TEAQ, ABAOMUMHAABHOTO BOAEBOTO CMHAPOMA HEICHOTO FEHE3A UAM MPU PA3BUTHUU KAMHUKM HEMPOXOAMMOCTU
KMLLIEYHMKA M MHTPAOMNEPALLMOHHAOS, MPU BbISBAEHUM KOHTAOMEPATA KMLLEYHUKA. Y 129 (56%) NAUMEHTOB MHO-
POAHbIE TEAQ BbILLIAM CAMOCTOSTEABHO YepPE3 eCTEeCTBEHHbIE NYyTH, Y 90 (39%) A€TEM YAQAEHBI M3 MULLLEBOAQ U
XKEAYAKQ, B TOM YMcAe 15 6aTtapeek 1 6 CLLEMAEHHbBIX MATHUTHBIX LLAPUKOB. Y 7 AeTer BATAPENKU B MULLLEBOAE
BbI3BAAM OXOT |-l cTeneHn. MArHUTHbIE MHOPOAHBIE TEAQ Y 5 AETEM TAKXKE BbILLIAM CAMOCTOATEALHO. C LLEAbIO
MPOMOUAAKTHKM PA3BUTUE OOTYPALMOHHOM KMLLEYHOM HEMPOXOAMMOCTU, AAS BBIBEAEHUA TMAPOTEAEBLIX FPAHYA
y 8 NAUMEHTOB MPUMEHSIACS METOA, PA3PABOTAHHbIN B KAMHUKE. XMPYPIMYECKOE BMELLIATEABCTBO BbINMOAHEHO Y
11 (5%) NAUMEHTOB, M3 HUX Y 9 — MO MOBOAY MHOXECTBEHHbIX MATHUTOB M B COYETAHMU C METAAAMHECKMM CAMO-
pe30M. Pe3eKkLmsg TOHKOM KULLIKM C MHOXECTBEHHbBIMKM NEPCOOPALLUIMM MPOBEAEHA Y 2 A€TEN. MHOPOAHBIE TEAQ,
AAMTEABHO HOXOAILLLMECS B CAEMOM KMLLKE, Y 4 MALMEHTOB YACQAEHDBI MyTEM NEPEMELLLEHUS B 4€PBEOOPA3HbIN OT-
POCTOK M ANMNEHAIKTOMMIO. BOABLLIMHCTBO MHOPOAHbIX TEA M3 KEAYAOYHO-KULLIEYHOTO TPOKTA BbIXOAAT ECTECTBEH-
HbIM MyTEM. B CAYHQSX, KOTAQ MHOPOAHBIE TEAQ HOXOASTCS B MULLLEBOAE MAM XKEAYAKE, MX MOXHO ©€30MaCHO
BbIBECTM C MOMOLLLBIO 330DAroCKonmu. Haamime abAOMMHAABHOTO BOAEBOrO CMHAPOMA, MPU3HOKM HEMPOXO-
AMMOCTU KULLIEYHMKO U MEPUTOHUTA FBAIKOTCSH MOKAIAHUEM AAT XMPYPTMHECKOTO BMELLIATEABCTBA.

KAlo4eBble CAOBA: XXEAYAOYHO-KMLLIEYHbIN TPAKT, MHOPOAHbIE TEAQ, MATHUTBI, TMAPOTEAb, AETH.

BBeaeHHe. [oOBAEMA MHOPOAHbIX TEA XXEAYAOYHO-KMLLIEYHOTO TPAKTA B MEAMATPUYECKOM MPAKTU-
KE COXPAHAET AKTYAABHOCTb B CBA3M C HAMOAHEHMEM MOTPEBUTEABCKOIO PbIHKA PA3HOOBPA3HBIMM TO-
BAPAMM, MPEACTABASIOLLLMMM OMACHOCTb AA AeTeM [1, 2]. MHOpoAHbIE TeAQ (UT) XXEAYAOHHO-KMLLIEY-
HOro TPAKTA — OAHO M3 HaMBOAEE PACMPOCTPAHEHHbIX HEOTAOXKHbBIX COCTOSHMM B AETCKOM XMPYPIm
[3, 4, 5, 6]. AMArHOCTUKA U AEYEHUE M3-30 HECNELMADUIHOCTU KAMHUYECKMX CUMMTOMOB, CAOXKHOCTH
cB6opa AHOMHE3A B CHMAY BO3PACTA MALMEHTOB, O TAKXKE HM3KOM HOCTOPOXEHHOCTM KAK POAUTEAEN,
TAK M MEAMULMHCKMX PABOTHUKOB M3-30 BAAOTEKYLLLETO M OBOMAHYMBOTO XAPAKTEPA CUMMATOMOB, MOTYT
ObITb OTAOXEHbI, 4TO MOXET UMETb OMACHbIE AAS XXM3HU MOCAEACTBMS [7, 2, 8]. TTMK 3a60AEBAEMOCTH
MpPUY AQHHOM MATOAOTMEN MPUXOAMUTCS HA BO3PACT OT 6 MecC. A0 7 AeT [1, 9].

MOMYASPHBIMM FBAAMOTCH UIPYLLKM M3 HECKOABKMX MATHUTHBIX CAOEP, COEAMHEHHBIX MEXAY CODBOM
A0 100 1 Boaee LUTYK B PA3AMYHBIE TEOMETPUYECKME CTRYKTYPbl C MOLLLHBIM MOTHUTHBIAM MOAEM, AAS
X PA3bEAMHEHUS TPEDYETCH NPUAOKEHUE 3HAYMTEABHOM CPU3MYECKOM CUABI, B CBA3M C YEM AETH HO-
CTO MCMNOAB3YIOT 3yObl 1 MPOrAQThIBAOT MX [10]. Y aAeten 80-90% NPOrACHEHHbIX MHOPOAHBIX TEA MOTYT
COMOMPOM3BOABHO MPOXOAUTh YEPE3 XKEAYAOUYHO-KMLLEYHbIM TOAKT. OAHAKO 10-20% MPOrAOYEHHbIX
MHOPOAHBIX TEA TPEBYIOT IHAOCKOMMYECKOTO YAQAEHMS, A 1% MAM MEHEE B KOHEYHOM UTOTE TpebyeT
XMPyprmieckoro smelateabctsa [11, 12]. MAUMEHTbI M UX CEMbU PEAKO 3HAKOT O MPOFAOYEHHbIX MHO-
POAHbIX TEAQX, KOTOPbIE AMOTYT BbI3BATb MOAHYIKO KULLEYHYIO HEMPOXOAMMOCTb UAM ACKE MEePdOOopPa-
LUMIO KMLLEYHUMKA [ ].

K onacHbIM MHOPOAHBIM TEAOM OTHOCMUTCS TMAPOrEAb, KOTOPbIM BbIMYCKAETCS B BUAE PA3HOLL-
BETHbIX PAHYA, KOTOPbIE, BCACHIBAS BOAY, YBEAMYMBAKOTCA B AECATKM Pa3. OHM 4YACTO MCMOAb3YKOTCS
OAOPUCTAMMU AAG OBecneYeHMs PACTEHMS BAOTOM M B KOYECTBE AEKOPATUBHOIO CPEACTBA, TAK KAK
BHELLHMM BMA LLIGPUKOB OYEHb MPUMBAEKATEAbHBIM [ ]. HEPEAKO POAUTEAM MOKYMNAIOT €r0 AETAM B KO-
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4ECTBE UrPYLUKM. [ToK NPOFAQTBIBAHMM TDAHYA TMAPOTEAS OHUM HABYXAIOT M BbI3bIBAIOT OOTYPALLMOHHYIO
KMLLIEYHYIO HEMPOXOAMMOCTD [2].

MHUMAEHTBI, CBA3AHHbBIE C MHOPOAHBIMU TEAQMM XKEAYAOHYHO-KMLLIEYHOTO TPAKTA, CTAHOBATCS BCE
BOAEE YACTbIMM M3-3A LLIMPOKOTO PACAPOCTOAHEHMS BbILLENEPEYUCAEHHBIX UIPYLLEK M AKCECCYQa-
POB, KOTOPbLIE AETKO AOCTYMHbI AETAM. DTO0 OBOCTPAET HEOOXOAMMOCTbL B PA3PABOOTKE YETKMX TAKTMK
KOHCEPBATUBHOTO U1 XMPYPTMYECKOTO AEYEHUI TAKMX MALMEHTOB.

30 NMOCAEAHUE TOAbI YBEAMYMAOCH HOCTOTA XMPYPITMYECKMX OCAOXKHEHMM MPU MHOPOAHBIX TEAQX
>KEAYAOYHO-KMLLEYHOro TpakTa (XKKT) y aeten.

LLeAb CCAEAOBAHMUA. V13YyHiTb CTRYKTYRY XMPYRIMHECKMX OCAOXKHEHMM MPU MHOPOAHBIX TEAQX Xe-
AYAOYHO-KMLLIEYHOTO TRAKTA Y AETEN.

MaTepuaA U MeToAbl. [TPOBEAEH AHAAM3 PE3YABTATOB OOCAEAOBAHUS M AedeHMa 230 aeTten ¢ UT
XKEAYAOYHO-KMLLEYHOrO TpakTa 3a nepmoa ¢ 01.01.2021 no 01.04.2025 r., HOXOAMBLUMXCS HA CTALM-
OHAPHOM AEYEHMU B XMPYPRIMYeCKOM oTaeaeHmn TAKB Ne 17 r. Ydobl. Hamboaee HaCcTo MHOPOAHbBIE
TEAQ TAOTOAM AETU AO 3 AeT — 110 (48%); 4-6 aeT — 46 (20%); 7 aeT u cTaplue — 74 (32%). MaAbYMKOB
ObIAO 143 (62%), aeBodek — 87 (38%). AeTm YaLLLe TAOTAAM MOHETbI — 115 caydaes (50%), 6atapeikm — 33
(14,4%), naacTmkosble urpykm — 21 (2,1%), marHutHble wapukm — 20 (8,7%), METAAAMHECKME NPEAME-
Tl — 14 (6,1%), TMAPOTrEAEBbBIE TPAHYAbI 1 LLAPKKK — 8 (3,5%), AEKOPATUBHbIE KOMHM — 7 (3%), CTEKAQ — 6
(2,6%), camopesbl — 2 (0,9%), 6yaaskm — 2 (0,9%), koaba — 1 (0,4%), Boaocs! (Tpmxobesoap) — 1 (0,4%).

MPOBOAMAOCH KAMHUKO-PEHTTEHOAOTMYECKOE 0BCAeAOBAHME. OCHOBHBIM METOAOM OBCAEAOBO-
HUS IBAAAQCH OB30PHAS PEHTTEHONPAMDMS LLIEN, OPTAHOB IPYAHOM KAETKM M BPRIOLLIHOM MOAOCTM. MHO-
POAHBIE TEAQ M3 XKEAYAOYHO-KMLLEYHOTO TPAKTA BbILLUAM COMOCTOITEABHO YEPE3 ECTECTBEHHbLIE MYTH
y 129 (56%) naumenTtos, y 90 (39%) YAQAEHbBI M3 MULLLEBOAQ M XEAYAKQ, Y 11 (5%) YAOQAEHbI XMpypruye-
CKiM cnocobom. ONepaTMBHOE A€HEHME MPOBEAEHO Y 7 AETEN NPU MHOXECTBEHHbBIX MATHUTHbBIX MT
YKEAYAOYHO-KMLLIEYHOTO TPAKTA, Y ABYX MALMEHTOB MPU HAAMHYMM METAAAMYECKOTO NPEAMETA U MAT-
HUTHOTO LLAPUWKA M MO OAHOMY CAYHAKO — COMOPE3A 1 TPUXOoBe30apa.

Pe3yAbTAT M ux o6cyxAaeHHne. [Mpr AOCTYNMHOCTU MEAMULIMHCKOM MOMOLLIM B YCAOBMSX TOPOACKOrO
MOCEAEHUI M CBOEBPEMEHHOM ODPALLLEHNM POAUTEAEM C AETbMM ECTb BO3MOXHOCTb YAGAEHMS UT
AO XMPYPTIMYECKMX OCAOXHEHUIN. B MprnemHoe otaeaeHne B0AbHULBI AeTU C T NMLLLEBOAC AOCTOB-
AIAUCH C XXAAODAMM HO AMCCAPATUIO, TMNEPCAAMBALMIO. Y 61 MALMEHTA MHOPOAHBIE TEAQ (MOHETD,
OATAPENKM U AP.) HOXOAMAMCH B JOUMOAOTMHECKMX CYXXEHUAX MULLLEBOAA. ONACHOCTb MPEACTOBAIIOT
OATAPENKM, HOXOAILLLOACS B MULLLEBOAE, KOTOPbIE 30 KOPOTKMM MEPUMOA BbI3bIBAIOT OXKOI MULLLEBOAC
BCAEACTBME BbIAEAEHMUS LLLEAOYM M BO3AEMCTBUA DAEKTPUMHECKOTO TOKA. 1O AQHHBIM HALLETO mare-
PUAAQ, Y 7 AETEN BATAPEMKM BbI3BBAAM OXOT MULLLEBOAA |-l cTeneHun. Mpum NpoBAAMBAHUKM BaTapeek
B )KEAYAOK MPOUCXOAMUT HEUTPOAAMIALMS LLLEAOYM COAFHOM KMCAOTOM XXEAYAKA. 10 HALLIMM AQHHbIM,
y 19 aeten 6aTtapenkn YAGAEHbI M3 MULLLEBOAQ, Y 6 — U3 XKEAYAKQA, Y OCTAAbHbIX 8 BbILLAM CAMOCTOS-
TEABHO. BOABLLMHCTBO (56%) MHOPOAHBIX TEA MOCAE MPOXOXAEHUI MUAOPUYECKOTO OTAEAQ XXEAYAKO
M3 XKEAYAOYHO-KMLLIEYHOTO TPAKTC BbILLAO €CTECTBEHHBIM MYTEM. AAS YAYYLLIEHWMS 3BAKYALMM MHOPOA-
HbIX TEA MPOBOAMAOCH MUTAHKE, BOraTOE KAETYATKOM, KOTOPOE OCODEHHO BAKHOE 3HAYEHME MMEET
AAS BBIBEAEHMS TMAPOTEAEBBIX IOAHYA M LLAPUKOB. K 0BTYPALMOHHOM HEMPOXOAMMOCTU MPUBOAMT HO-
OYXAHUE TMAPOTEAEBBIX TODAHYA B XXEAYAOYHO-KMLLEYHOM TPaKTE [1, 13]. TMAPOreAesble WAPUKKL Npum
AAMTEABHOM HOXOXAEHMM B KULLIEYHUKE MOTYT BbI3BATb MEPADOPALMIO CTEHKM KMLLIKM C PA3BUTUEM MNe-
PUTOHUTA U CTATb MPUYUHOM AETAABHOTO MCXOAQ [14]. MNMpu oBpaLlLeHUn poanTEAEN C GOAKTOM MPO-
FAQTbIBAHMS TMAPOrEAEBbIX IPCAHYA Mbl TOCMUTAAM3UPOBAAM 8 AETEM B XMPYPIMYECKOE OTAEAEHUE AAS
NMPOBEAEHMA KOHCEPBATUBHOM TEPAMUM, HAMPABAEHHOWM HA BBIBEAEHUE KX U3 XKEAYAOYHO-KMLLIEYHOTO
TPAKTA AO PA3BUTUA OBTYPALMOHHOM KMLLEYHOM HEMPOXOAMMOCTM. METOAMKA BKAIOYOET B Ce04: UC-
KAIOYEHME DSHTEPAABHOIO MPUEMA XKMAKOCTU; MHADY3MOHHYIO TEPAMNUIO B OObEME JOUIMOAOTMHECKOM
MoTPEBHOCTH; NPUEM OAMBKOBOTO MACAQ Per 0s Mo 1 CT/A Yepe3 KAXKAbIM 4AC; MULLLY C BbICOKMM CO-
AEPXKAHMEM KAETHATKM (KALUM, SOAOKM, OAHOHDI); MACASHBIE KAM3MbI 2 PA3CA B CYTKM.

LleAecooBpa3HOCTb AGHHOM TAKTHUKM OBOCHOBAHA SKCMEPUMEHTOM iN Vitro, MPOBEAEHHBIM HOMM
MOCAE MEPBOro CAyHas obpaLLeHMs pebeHKA C AOHHOM NAToAorMen [15]. B paMKOX 3KCNEPUMEHTC
B TPM €MKOCTM MOMECTUAM TPAHYAbI TMAPOTEAR, PA3MEPBI KOTOPBIX OCTABAIAM 2—-3 MM. B mepseyto no-
CYAY C TPAHYAOMMU TUAPOTEAL HOAMAM PACTUTEABHOE MACAO. BO BTOPYIO U TPETHIO MOCYAY HOAMAM TE-
MAYIO BOAY. Hepes 4aC rPAHYAbI, HOXOAILLMECSH B PACTUTEABHOM MACAE, HE U3MEHUAM CBOIO DOPMY
M PA3MEPBDI, B TO BPEMS KOK BO BTOPOM U TRETbEN MOCYAE C TEMAOM BOAOM HAODYXAM A0 1 CM. 3ATEM BO
BTOPYIO MOCYAY, C Y>KE HABYXLLMMM TMAPOTEAEBBIMM LLAPUKAMM, HOAMAM PACTUTEABHOE MACAO. Ye-
pe3 3 4aca BO BTOPOM MOCYAE POCT LLUAPUKOB PE3KO 3AMEAAMACH, A B TPETbEM MOCYAE MPAHYAbI MPO-
AONKMAM CBOM POCT. HO BCEM MPOTIKEHMM DKCMNEPUMEHTA B MEPBOM MOCYAE MPAHYAbI HE M3MEHM-
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AMCb. [TOAOXKMTEABbHbBIM 3ATEKT OT MPEAAATAEMOM HOMM TEPAMMM ODYCAOBAEH TEM, YTO MCKAIOHEHME
SHTEPAABHOTO MPUEMA XXMAKOCTU COCOOCTBYET CHMXKEHMUIO TEMMNA POCTA TMAPOTEAEBBIX LLIAPUKOB,
MPU 3TOM OUMOAOTMHECKAS MOTPEBHOCTh OPIAHM3IMA B XMAKOCTM BOCMOAHAETCS MAPEHTEPAABHO.
KOk MOKA3aA DKCANEPUMEHT, PACTUTEABHOE MACAO OOBOAGKMBAET IOAHYAbI U TEM CAMBIM CHUXKAET
TEMN HAOYXAHUS TPAHYA. KpOme TOro, Mprem MACAQ HYEPE3 POT U BBIMOAHEHME MACAIHBIX AE4ED-
HbIX KAM3M CMNOCOBCTBYET YCUAEHMIO MEPUCTAALTUKMA. [TUTAHME C BBICOKMM COAEPKAHMEM KAETYATKM
YBEAMHYMBAET KOAMYECTBO XMMYCQA, B COCTABE KOTOPOTrO OYAYT MPOABUIATLCH MHOPOAHbBIE TEAQ U CHU-
XKAETCA BEPOITHOCTb CO3AAHMS KOHIAOMEPATA. Hamm BbiA MOAyHeH NaTeHT Ne 2681653 «Cnocob npo-
AOUACKTHKM OBTYPALMOHHOM HEMPOXOAMMOCTU KULLEYHUKA, BbIBBAHHOM MTMAPOrEAEBbIMM LLIAPUKAMM
y aetem o1 12 mapTta 2019 .

30 MOCAEAHME TOAbl 3HAYUTEABHO YBEAMYUAOCH KOAMYECTBO CAYHOEB FOCMUTAAM3ALMU AETEM
C MOATHUTHBIMM MHOPOAHBIMM TEAQMMU. BOABLLIMHCTBO GBTOPOB OTMEHAIOT, YTO OAMHOYHbLIE MATrHUTHI
CBOBOAHO MPOXOAAT MO XKEAYAOYHO-KMLLIEYHOMY TPAKTY M CAMOCTOATEABHO BbIXOAAT [5, 9]. ABG U He-
CKOABKO MQTHMUTOB, MPOTAOYEHHbBIX YEPE3 HEKOTOPLIM MPOMEXKXYTOK BDEMEHU M PACMOAQTAIOLLLMXCS
B PA3HbIX OTAEAOX XKEAYAOYHO-KMLLIEYHOTO TPAKTA, COEAMHEHHbBIX MEXAY COOOM, CTAHOBATCA MPUYM-
HOM HEMPOXOAMMOCTU KMLLEYHMKA, NEPAOPALUM UAM KMLLEYHBIX CBMLLLEM [3, 5, 8, 12]. Y4MTbIBAS BbI-
LLUEU3AOXKEHHOE, BCe 20 AETEM C MHOXECTBEHHbBIMM MATHUTHBIMM MHOPOAHbBIMM TEACGMM MOAAEXKTAM
OBCAEAOBOHMIO B YCAOBMAX CTALMOHAPA, A€H4EOHAS TAOKTUKA OMNPEAEAIAACH B XOAE AMHAMMYECKOTO
HABAKAEHMS. TTOOTAOYEHHBIE 30 KOPOTKMM MHTEPBAA BRDEMEHM M CLLEMAEHHBIE MEXAY COOOM B MULLLE-
BOAE UAM XKEAYAKE, TAKKE CAMOCTOATEABHO BbIXOAIT M3 XKEAYAOYHO-KMLLIEYHOTO TPAKTA. OAHAKO HOAO
MMETb B BUAY, YTO MATHUTBI B XKEAYAKE MOTYT BHEAPUTLCSH B CAM3UCTYIO M yLLLEMMTL €€ [10].

Ot1cyTtctBMe BOAEBOrO CUMHAPOMA, KAMHMUKM XMPYPTMYECKMX OCAOXKHEHMM MPU HAAMHYMM ABYX U HE-
CKOABKMX MATHUTOB SBASAOCH MOKA3AHUMEM AAT AMHAMMHECKOTO HOBAIOAEHUS.

KamHnvdeckuii npumep Ne 1. MaAb4MK ., BO3PACT 2 TOAQ, MOCTYMNMA B AETCKOE XMPYPRIMyeckoe oT-
AEAEHUNE B DKCTPEHHOM mopsake Yyepes 20 MUHYT OT MOMEHTA MOAYHYEHMA TOABMbI. MAMA YBHMAEAQ
MPOrAQTBIBAHME PEBEHKOM 2 MATHUTHBIX LLIAPMKOB.

OBbEKTMBHO: COCTOIHME MALUMEHTA YAOBAETBOPUTEABHOE, XXAAOD HET. XMBOT OOLIMHOM CDOPMbI,
MITKMA, 6€300AE3HEHHDIN, YYACTBYET B OKTE AbIXOHMS. BBINOAHEHO OB30PHASN PEHTTEHOrPAdOMI OPra-
HOB OPIOLLIHOM MOAOCTH (purcC. 1).

Ha peHTreHOrpamme BU3yAAM3UPYIOTCS TPW OKPYTAbIE TEHM MHOPOAHbLIX TEA HO YPOBHE L3 CAEBQ,
AMOMETPOM A0 5 MM, ABA M3 HUX CLLEMAEHHbBIE, TPETUM HOXOAMTCS OT HUX HO PACCTOAHMM 3 MM. [Tpur-
3HOKOB KMLLIEYHOM HEMPOXOAMMOCTH, CBODOAHOTO ra3a B OPIOLLHOM MOAOCTM HET. MMEIOTCH HEPOBHO-
MEPHO PA3AYTbIE FTA30M METAM KMLLIEYHUKA, TA30BbIM MY3blOb B XXEAYAKE.

HaAmdme pacCTOAHUI MEXAY ABYMA CLLEMNAEHHBIMM M EAMHUYHBIM MATHUTHBIM MHOPOAHBIM TEAOM
(MUT) BbI3bIBOAO OMACEHUE HOXOXAEHMSI UX B PA3HBIX OTAEAOX XXEAYAOYHO-KMLLIEYHOTO TPAKTA. MNpo-
BOAMAOCH AMHAMMYECKOE HABAIOAEHUE, 3Q MEPUMOA KOTOPOro PeBbEHOK BblA AKTMBHbBIM, XXOAOD He
MPEeAbIBAIA. XKMBOT OCTABAACH MATKMM, BE3BOAEIHEHHBIM, MEPUCTAABTHUKA KULLEYHMKO HE HOPYLUE-
Ha. Yepes 10 Y4aCOoB MOCAE MOCTYMAEHMS BbIMOAHEHO OB30PHAS PEHTTEHOTPAGOU OPIOLLHOM MOAOCTH,
HO KOTOPOM TPU OKPYTAbIE TEHW MHOPOAHBIX TEA BU3YAAM3MPYIOTCS B MOAOM TA3Y CAEBA (pUC. 2).

_— N {‘ an n 20
Puc. 1. OB30pHbIM PEHTTEHOBCKMI CHUMOK OPIOLLIHOM  Puc. 2. O630pHAs peHTTeHorpPadoms BPIOLLIHOM MOAOCTM.
MOAOCTM M OPFaHOB MOAOTO TO3Q pebeHKa I. TeHU MHOPOAHbIX TEA BU3YTAM3UPYIOTC B MOAOM TO3Y
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Puc. 3. a) O630pHas peHTreHorpadoms OPIOLLIHOM MOAOCTU. BU3YyAAM3UPYETCS TEHb CAMOPE3A U MHOPOAHOTO
TEAQ OKPYFAOM CDOPMbI B PA3HBIX OTAEAOX KMULLIEYHMKA. ©6) CLUENAEHHbIE MHOPOAHbIE TEAQ B MPABOM
MOAB3AOLLIHOM OBAQCTH

Hepes 35 4OCOB C MOMEHTA MPOTrAQTBIBAHUS MOTHUTHBIE MHOPOAHBIE TEAQ CAMOCTOATEABHO Bbl-
LUAM. TAKMM OBPA30M, 30 MEPUOA AMHOMMYECKOTO HOBAIOAEHM YOEAMAMCH O CBOGOAHOM MPOABU-
SKEHMM MO XXEAYAOYHO- KMLLEYHOMY TPAKTY CLIEMAEHHbIX MEXAY COOOM TPEX MATHUTHbLIX LLUAPUKOB.
LankmHa A.H. C COGBTOPAMM OTMEYAIOT, YTO BEDKMAATEABHAS TAKTHMKA AMHOMMYECKOTO HOBAIOAEHMS
30 MACCOXKEM MPOTAOYEHHBIX MATHUTHBIX LLUAPUKOB MO XXEAYAOYHO-KMULLIEYHOMY TPAKTY HE OMPABAQ-
HA. AQHHbBIM KAMHUYECKMM MPUMER AEMOHCTPUPYET ONMPABAOHHOCTD AMHAMMYECKOTO HABAIOAEHMS
C MPOBEAEHMEM PEHTTEHOAOTMHECKOrO KOHTPOAS MPUM OTCYTCTBUM ABAOMMHAABHOTO BOAEBOTO CUH-
APOMQ M MPU3HAKOB XMPYPTMYECKMX OCAOXKHEHMM. HO Mpun NOSBAEHMM BOAE3HEHHOCTM HOA CLLEMAEH-
HbIMWM MHOPOAHBIMM TEACMM LLEAECOOBPA3HO MPOBEAEHME XMPYPIMYECKOTO BMELLIATEABCTBA, YTO
NMPEACTABAEHO B CAEAYIOLLLEM KAMHUYECKOM CAYYaE.

Kanumndeckunm npumep Ne 2. MaAabimk M., 3 road, NMOCTyNnaeT B 3KCTPEHHOM MOpsAKe Yepes 5 4a-
COB C MOMEHTA MPOTrAQTBIBAHUS METAAAMYECKOrO CAMOPE3a. POAUTEAM MOATBEPAMAM, HTO Y pebeHKa
€CTb MATHUTHBIM KOHCTPYKTOP. BbINOAHEHO 0B30PHAS PEHTFEHOrPAdOUS OPTAHOB BPIOLLIHOM MOAOCTH,
rA€ BU3YQAM3MPOBAAACH TEHb CAMOPE3A M MHOPOAHOE TEAO OKPYFAOM APOPMBI (PHC. 3 a). B cBasm ¢
TEM, 4TO C MOMEHTA MPOTAQTHIBAHMUS MHOPOAHOIO TEAQ MPOLLAO 5 YOCOB M HE3AAOATO AO 3TOFO MOAb-
YUK MPUHUMAOA TULLY, OT PTAC peLLMAM BO3AEPXKATHCS.

Pe®eHOK roCrUTAAM3IMPOBAH AAS AMHOMMHYECKOTO HOBAIOAEHMS. 30 STOT MEPUMOA COCTOIHME OCTA-
BAAOCH YAOBAETBOPUTEABHBIM, XXMBOT MPOBUABHOM ADOPMbI, HE B3AYT, YHOCTBYET B OKTE AbIXOHMA, MAr-
Kun. Hepes 18 HaCOB C MOMEHTA MPOrAATLIBAHMA CAMOPE3A MPU MAABMALMM XXMBOTA OTMEYAAACH
yMEPEHHA BOAE3HEHHOCTb B MPOBOM MOAB3AOLLHOM OBAQCTU, CUMMTOMBI PA3APCKEHMS BPIOLLIMHBI
OTPULLATEABHbIE.

HQ KOHTPOABHOM PEHTFEHOTPAMME BPIOLLIHOM MOAOCTU TE€Hb CLLEMAEHHbIX MHOPOAHBIX TEA BU3YQ-
AM3UPYETCS B MPABOM MOAB3AOLLHOM OBAQCTH (pucC. 3 B).

HaAn4yme BoOAE3HEHHOCTU HOA MECTOM PACMOAOXKEHUA MHOPOAHBIX TEA PACLLEHEHO KOK 3ATPYAHE-
HWE MPOXOXAEHMS Hepe3 OAYTMHUEBYIO 3ACAOHKY CLLEMAEHHbIX MEXAY COBOM CAMOPE3T M MATHUTA.
3T0 IBUAOCH MOKA3ZAHMEM AAR XMPYPIMHECKOTO BMELLIATEABCTBA. [10A OBLLMM 0BE3060AMBAHMEM NPO-
BEAEHO AQMAPOTOMMSI AOCTYNOM MO BOAKOBMHY—-AbIKOHOBY. KynmOA CAEMOM KULLIKM C HePBEOOPA3HbBIM
OTPOCTKOM BblBEAEH B PAHY. MHOPOAHbBIE TEAQ MAABMUPOBAAUCH B CAEMOM KMLLIKE. HepBEOOPA3HbIM
OTPOCTOK AAMHOM 8,0 CM, PUTUAHDBIM, OTEYEH, YTOALLEH, MHBELMPOBAH COCYAOMM HA BCEM MPOTH-
XKEHUM, T. €. MAKPOCKOMMYECKM BTOPUHHO GOAETMOHO3HO M3MEHEH. MHOPOAHbBIE TEAQ MOOYEPEAHO
nepemMeLLLEHbI C KYNMOAQ CAEMOM KULLIKM B 4EPBEOBPA3HbIM OTPOCTOK. BbIMOAHEHO QHTErPAAHAS An-
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Puc. 4. a) O630pHAg peHTreHorpadoms OPIOLLIHOM MOAOCTM. B MPABOM MOAB3AOLLIHOM ODAQCTH BU3YAAMU3MPYETCA
AMHENHAS TEHb MHOPOAHOTO TeAq; 6) OB30pHAs PEHTTEHOrPAdOMI BPIOLLIHOM MOAOCTHM Yepe3 4 CYTOK C
MOMEHTA MNPOTrAATLIBAHMI MHOPOAHbIX TEA. B MPaBOM MOAB3AOLLHOM OBAACTU BU3YAAMIMPYETCH KOAbLLEOBPA3HAS
TEHb MHOPOAHOTO TEAQ

MEHASKTOMMS. TMCTOAOTMYECKOE 3aKAIOHEHUE: OCTPbIM JOAETMOHO3HbIM AMMEHAMLMT. [TAUMEHT Yepes
7 CYTOK BbINMMCOH AOMOM.

AATEABHOE HAXOXAEHME CLLEMNAEHHBIX MHOPOAHBIX TEA B MOABOW MOAB3AOLLHOM OBAQCTU Y 4 Ae-
TEN TAKXKE ObIAO CBA3AHO C 3ATPYAHEHUEM UX MPOXOXKAEHUS YEPE3S OAYTMHMEBYIO 3ACAOHKY, 4TO 9BAS-
AOCb MOKA3QHUEM AAS XMPYPIMYECKOTrO BMELLIATEABCTBA.

Kanuudecknit npumep Ne 3. PoanUTEAM AEBOYKM [., 2 AET, OOPATUAMCH B OOAbHMLLY B CBA3M C TEM,
4TO HE AOCHMTAAMCb MOTHMTHbBIX LLAPMKOB OT KOHCTPYKTOPA cTtapLuero 6para. CoctogHue peber-
KO YAOBAETBOPUTEABHOE. XXMBOT MPABUABHOM GOOPMbI, HE B3AYT, Y4ACTBYET B OKTE AbIXAHMSA, MSATKMM,
6e300AE3HEHHBIM BO BCEX OTAEAQX. BBIMOAHEHO 00G30PHAS PEHTrEHOrPAdOMS BPIOLLHOM MOAOCTH: B
MPQOBOM MOAB3AOLLIHOM OBAQCTU BU3YAAMIMPYETCSH TEHb CLLEMAEHHBIX MEXAY COOOM MATHUTHBIX LLIO-
PUKOB (pUcC. 4 Q).

30 BpeEMi AMHOMMYECKOTO HOBAKAEHMA COCTOAHME AEBOYKM ObIAO YAOBAETBOPUTEABHOE, MULLLY
YCBAMBAAQ. XXMBOT MATKMM, Be300AE3HEHHDbINM. CTYA COMOCTOATEAbHbIN. BBMAY TOrO, 4TO MHOPOAHOE
TEAO MPU HOAMYUM CTYAQ HE BBIXOAMAO, CAEAQH KOHTPOAbHbIM PEHTTEH-CHUMOK, HO KOTOPOM MAT-
HUTHbIE LLUAPUKM CLLEMAEHbI B BUAE KOAEYKA, PACMOAQratOTCS B MPABOM MOAB3AOLLHOM OBAQCTH (pUC.
4 6). OTCYTCTBME MPOABMKEHMA MHOPOAHBIX TEA MO XXEAYAOUHO-KMLLEYHOMY TRAKTY B TEYEHME 4 CYTOK

a 6
Puc. 5. a) NepemeLeHre MHOPOAHBIX TEA B HePBEOOPA3HbIN OTPOCTOK; 6) YAQAEHHbIM ANMNEHAMKC
C MHOPOAHbBIMM TEACMM
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Puc. 6. a) O630pHA PEHTTEHOTPAMMA OPTAHOB OPIOLLIHOM MOAOCTU, B MPOEKLIMU XXEAYAKO M B MPABOM
MOAB3AOLLHOM OBAQCTU MMEIOTCH MHOXKECTBEHHbBIE MHOPOAHbBIE TEAD; ©) MHOPOAHbIE TEAQ OCTAAMUCH B MPOBOM
MOAB3AOLLIHOM OBAQCTM

ABAJAOCH MOKA3AHMEM AAS YAOAEHMA XMPYPIMYECKMM MyTEM. AOCTYNOM MO BOAKOBMYY—AbIKOHOBY,
B MPOBOM MOAB3AOLLIHOM ODBAQCTU, AAMHOM 4,0 CM, BCKPbLITA OPIOLLHAS MOAOCTb. B Kynoae caenom
KMLLKM MPM MAABMALMKM ONPEAEATOTCH MHOPOAHBIE TEAQ B BUAE KOAEYKA. MATHUTHbIE LLUAPUKK Nepe-
MELLLEHbI B MPOCBET 4€PBEOOPA3HOTO OTPOCTKA, B KOAMYECTBE 8 LUTYK. BbINOAHEHA AMMNEHAIKTOMMS

(puc. 5 a, 6).

YAQAEHUE MHOPOAHbIX TEA OHAAOTMYHBIM CMOCOOOM CMELLIEHMS B 4EPBEOOPA3HbIM OTPOCTOK M

AMNNEHASKTOMMIO MPOBEAEHO 4 MALMEHTAM.

TCIKTI/IKy BEAEHMA NAUMEHTOB C MHOXECTBEHHBIMM MATHUTHBIMUN MHOPOAHBIMUN TEAAMU TIOUN OTCYT-
CTBMU MPUM3HAKOB OCTPOTIO XMBOTA OMPEAEAIAN B XOAE AMHAMUMHECKOTO HABAOAEHMS.
KanHumudeckni cayqan Ne 4. Maabymk 3., BO3PACT 3 roAd. AHOMHE3: CO CAOB MAMbI, 30 40 MUHYT

Puc. 7. OB30pHAs pEHTTEHOrPAdOUS OPraHOB
OpPIOLLIHOM MOAOCTU. B A€BOIM MOAOBMHE BPIOLLIHOM
MOAOCTU MMEETCH TEHb MHOPOAHOIO TEAQ,
COCTO4LLLAS M3 3 LUAPMKOB

AO MOMEHTA OBpaLlLeHms pebEHOK NPOrAOTUA MAr-
HUTHbIE LLUAPMKM. oK NOCTYNAEHUU AKTUBHbIX XXAAOD
HeT.

KMBOT OBbIMHOM GOOPMBbI, MArKiii, 6e300AE3HEH-
HbIM, YHOCTBYET B AKTE AbIXOHMS.

B MpreMHOM OTAEAEHUM BbIMOAHEHO OBG30PHAS
PEHTreHOrPadoms OPraHoB OPIOLLIHOM MOAOCTM (PUC.
6 a), BbIBAEHbI MHOPOAHBIE TEAQ — MATHWUTbI B KOAM-
yecTtse 17 LWTyK; 5 MArHUTOB HOXOAMAMCH B MPOEKLLMM
XKEAYAKQ, OCTOAbHbIE 12 — B MPOEKLMM MPABOM MOA-
B3AOLLIHOW OBAQCTM.

Moa obwmm 0Be3OOAMBAHMEM BBIMOAHEHA pPU-
TMAHQOS 33000ArOCKOMUS, U3 XXEAYAKA ObIAM YACQAEHDI
5 MArHUTHBIX LLIQPWKOB.

YUYUTbIBAS OTCYTCTBME KAMHMKM KMULLEYHOM He-
MPOXOAMMOCTU K MEPUTOHUTA, O TAKXKE MOAOXKEHME
OCTOABHbIX MAFHUTOB HO PEHTTEHOINPAMME B CLLEMKE,
AEXYPHBIMU XMPYPIAMM ObIAO MPUHATO peLLeHUe O
HABAKAEHUM 30 PEOEHKOM B AMHAMMKE.

Yepes 20 4aCOB OT MOMEHTA OBPALLLEHM] Y pe-
OEeHKa MORBMAOCH BECMOKOMCTBO, ABOAOMMHAAbHbIN
©OAEBOM CUHAPOM. BbIMOAHEHO MOBTOPHAS PEHTre-
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HOrPAdOUI OPraHOB BOPIOLLHOM MOAOCTH (pUC. é B6). Llenb MUT 6e3 NPpU3HOKOB MPOABMXKEHUS UX MO
KMLLEYHUKY, OHO C HECKOABKO M3MEHEHHOM DOPMOIM OCTABAACACH B MPABOM MOAB3AOLLIHOM OBAQCTH,
4TO CBMAETEABCTBOBAAO O HAXOXAEHMM MATHUTHbBIX LLUAPMKOB B PA3AMYHBIX OTAEAOX KMLLIEYHMKA.

BbIMOAHEHO CPEeAMHHAS AQNAPOTOMMA. Ha paccTogHMm 40 CM OT MAEOLLEKAABHOTO YIAQ B MOA-
B3AOLLIHOM KMLLIKE BbISBAEHO 4 MepdOOPALLMOHHbLIX OTBEPCTUA HA MPOTHKEHUM 8 CM KMLLIKK, B MPOCBETE
11 MArHUTOB YAGAEHbI. BBINOAHEHAO pe3eKLMI AQHHOTO YHACTKA KMLLIKM, HOAOXEH QHACTOMO3 KOHELL B
KOHeL,. Ha paccTogHmm 60 CM OT TPEMUTLLEBOM CBA3KM BbISBAEHO OAHO NEPIOOPALMOHHOE OTBEPCTUE,
B MPOCBETE TOLLLEM KMLLKM T MATHUT YAGAEH. [epdopaTMBHOE OTBEPCTUE YLLIMTO. [TOCAEONEPALMOH-
HbIM MEPUOA MPOTEKAA TAOAKO. MCXOA BAQronpPUATHbIN.

Y 9 13 20 NAUMEHTOB C MATHUTHBIMM MHOPOAHBIMM TEAOMM B XKEAYAOHHO-KMLLIEYHOM TOAKTE TOABKO
y 9 B AHOMHe3€e BblAM AQHHbIE O MPOTAQTBIBAHMM MATHUTHBIX LUAPUKOB, YTO SBAFAMCh MOKA3AHUEM AAR
PEHTTEHOAOIMMHYECKOrO MCCAEAOBAHMUS, KOK B MPUBEAEHHbBIX KAMHUYECKMX MOUMEPOX.

Kak moka3biBOET MPAKTMKA, MATHUTHBIE MHOPOAHBIE TEAQ BCTPEYAIOTCH B AOOOM BO3PACTE, HO
Hamboaee 4acTo — y aetent A0 3 AeT [1, 9, 16], CUUTAETCH, YTO Y AETEM B MOAPOCTKOBOM MEPUOAE —
KpamHe peako [17].

KamHnveckuii cayydai Ne 5. AeBoyka B BO3pacTe 14 AeT 0OPATUAACH B MPUEMHOE OTAEAEHME C
XKAAOOAMM HO BOAM B XXMBOTE, KOTOPbLIE MOIBMAMCH 3 AHS HO3AA, MHOTOKPATHYIO PBOTY. Mpm domsm-
KOABHOM OBCAEAOBAHMM BBISBAEHO KAMHMKO MEPUTOHUTA: XXMBOT B3AYT, CAQOO YYACTBYET B OKTE AbIXQ-
HUA, MPW NAABNALMM HANPKEH, BOAE3HEHHDBIM BO BCEX OTAEACQX, MPEUMYLLLECTBEHHO B A€BOM BOKO-
BOM OOAQCTH, CUMMNTOMBI PAARAXKEHMS OPIOLLIMHBI MTOAOXKMUTEABHbIE, AYCKYABTATMBHO MEPUCTAABTUKA
KMLLEYHUKA CHVXKEHA. YYUTbIBAY, YTO KAMHMYECKAN KAOPTUMHA HE XAPAKTEPHAO AAS ANMEHAMKYAIPHOTO
MEPUTOHMTA, BBINOAHEHA OB30PHAN PEHTTEHOrPACOMA OPraHOB BPIOLLIHOM MOAOCTH (pUC. 7).

AEBOYKA MPU3HAAOACSH, YTO HO CMOP C OAHOKAQCCHUKAOMM HECKOABKO AHEM MOAPAA MPOrAQTLIBAAQ
MQArHUTbI (BCero 3). NepBbii MPOrAOTHMAQ 30 8 AHEM AO MOMEHTA OOPALLLEHMS.

Nocae NpeAonePALMOHHOM MOATOTOBKM MPOBEAEHO CPEAHE-CPEAMHHAA AQMAPOTOMMS. BO BCEX
OTAEAQX BPIOLLIHOM MOAOCTU — KMLLIEYHOE M THOMHOE COAEPXMMOE. Ha paccTodHum 10 Cm OT TpeUT-
LLEBOM CBS3KM BbISBAEHO MEepPdOPALMOHHOE OTBEPCTME. B MpocBeTe TOLLLEM KMLLIKM — 2 MHOPOAHBIX
TEAQ (CLLEMAEHHbIE MATrHKUTLI). MNepdOPALMOHHOE OTBEPCTUE YLLMTO. [TAABNATOPHO TPETbE MHOPOA-
HOE TEAO BbIBAEHO B XKEAYAKE, YAGAEHO DHAOCKOMMYECKM. [POBEAEHA TLLLATEABHAS CAHALMS BPIOLLI-
HOM MOAOCTU. B mOCA€ONEPALMOHHOM NEPHOAE MPOAOAKEHA MHTEHCMBHAS TEPAMMY. BoinMCcaHa 13
CTALMOHAPA B YAOBAETBOPUTEABHOM COCTOAHMM, MPOBEAC 10 KOMKO-AHEN.

Hepeako npu cbope aHOMHE3A NALMEHTbI BCKPBIBAKOT AOOKT MPOTAATHIBAHUS MHOPOAHOTO TEAQ.
MNosBAeHME BOAM B XXMBOTE ABAFETCH MOBOAOM AAT ODPALLLEHMSI 30 MEAMLLMHCKOM MOMOLLLBIO. AETU AO-
CTOBASIOTCS B MPUEMHOE OTAEAEHME C AMATHO30OM KOCTPbLIM XXMBOT) M ONEPUPYIOTCS C MOAO3PEHUEM

Puc. 9. O630pHas peHTreHOorpPadoms OPraHoB OPIOLLIHOM
noaoctn peberka K., 5 AeT. B BepxHeM 3TaKE OPIOLLHOM

Puc. 8. HTpaonepaumoHHoe dpoTo MOAOCTU MMeIOTCH HaLLm Kaombepa, B HHMXKHUX OTAEAAX HA
OPraHOB BPIOLLIHOM MOAOCTU C MATHUTHBIMKM — ADOHE FTOMOTEHHOTO 3ATEMHEHUS BU3YOAMIMPYETCH LLEMOYKA U3
MHOPOAHBIMM TEACMM 5 MOTHUTHBIX LLAPUKOB
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HO OCTPbIM AMMNEHAMUMT M3-30 HOAMYMI MOCTOAHHOM BOAM MPU AMHOMMYECKOM HAOBAKOAEHMM B MECTAX
AOKOAM3ALMM ANMEHAMKCA.

KamHnveckuii npumep Ne 6. MaAbumK 1., 7 AET, TOCMUTAAMIMPOOBAH B XMPYPIMYECKOE OTAEAEHME
C >)KOAOBAMM HO BOAM B XXMBOTE, OAHOKPATHYKO PBOTY. C NPEABAPUTEABHBIM AMATHO3OM (OCTPbIM
AMMNEHAMLMT MOANEYEHOYHOM AOKAAMIALLMMY BBIMOAHEHA AMATHOCTMYECKAS AQMNAPOCKONMY. Yep-
BEOOPA3HbLIM OTPOCTOK HE M3MEHEH, PACMOAOXEH B TUMMYHOM MeECTE. MNpum AOABHEMLLIEN PEBM3UM
OPIOLLIHOM MOAOCTM B MOAMNEYEHOYHOM OOAQCTM OBHAPYXXEH KOHIAOMEPAT, COCTOALLMM M3 NETEAD
MOAB3AOLLHOM M MONEPEYHO-0O0AOHHOM KMLLIKM. C MOMOLLIbKO SHAOCKOMMHYECKMX 3AKMMOB KMLLIEY-
Hbl€ METAM PA3bEAMHEHBI, OOHAPYXKEHBI Y4ACTKM NPeANEPOPALMU HA CTEHKE MOAB3AOLLHOM M MO-
nepeyHO-0B0AOYHOM KULLIKM PASMEPOM 4 X 4 MM C PUOPUHOBBIM HOAETOM, MO KPAAM ITHX YHOCTKOB
MMEETCH BbIPOXKEHHbIM OTEK. [TPOBEAEHA MHTPAOMNEPALMOHHASN PEHTTEHOTPAOUI OPraHOB BPIOLLIHOM
MOAOCTM (pumcC. 8).

KoHBepcCHa HO CpeAHE-CPEAMHHYIO AQMAPOTOMMIO: B MOAB3AOLLIHOM KMLLIKE MOABMATOPHO onpe-
AEASIOTCH ABA CLLEMAEHHBIX LLUAPUKA. TPETUM MATHUTHBIM LLIAPUK, HOXOAALLLMMCS B NonepevyHo-0bo-
AOYHOM KMLLKE, MEPEMELLLEH B MOAB3AOLLIHYIO KMLLIKY. HO ydacTke npeanepdoopaLm NOAB3AOLLIHOM
KMLLIKM BbIMOAHEHO DHTEPOTOMMI A0 10 MM, MHOPOAHBIE TEAQ M3BAEYEHDBI. CTEHKA KMLLIKM YLLUMTA, HA
Y4ACTOK NpeAnepdopaLmM HO NONePEYHO-000A0HHOM KULLIKE HOAOXKEHbBI CEPO-CEPO3HbLIE LLBbI. 1O-
CAEOMNEPALMOHHBIM MEPUOA MPOTEKAA TAQAKO, BBIMMCAH M3 CTALMOHAPA HA 10-e CyTKM.

Takmm 0BPA30M, MHTPAOMNEPALMOHHAS PEHTTEHOIPAOMI OPIraHOB OPIOLLHOM MOAOCTU, MPOBE-
AEHHOS MPU AMATHOCTUHECKOM AQMAPOCKOMUM MAM AQMNAPOTOMMM, MO3BOAFET YCTAHOBUTL HAAMYME
MOATHUTHBIX MHOPOAHbIX TEA B KULLEYHMKE.

ABOE A€TEM MOCTYMUAM C KAMHUMKOM KULLIEYHOM HEMPOXOAMMOCTU. B XOAE PEHTTEHOAOTMYECKOTO
OBCAEAOBAHMSA ObIAO YTOYHEHO, YTO MPUHMHOM ETO PA3BMUTUA FBAIKOTCH MHOPOAHBIE TEAQ (pUC. 9).

Kanumndecknin npumep Ne 7. Manabimk K., 5 A€T, FOCMUTAAM3UPOBAH B CTALMOHAP C )KAAODAMM HO
BOAM B XXMBOTE, MHOTOKPATHYIO PBOTY. CO CAOB MAMBI, PEBEHOK 3000AEA 3 AHS HA3AA, KOTAQ MOSBU-
AMCb MPUCTYNOOBPA3HbIE BOAU B XXMBOTE M PBOTA. 34 MOCAEAHME CYTKM OTMEYAETCH MOABEM TEMIME-
PATYPbI TEAQ A0 GEBPUABHBIX LLUADP, PBOTA 3EAEHBIM 3ACTOMHBIM COAEPXMMBIM.

O6bekTMBHO: COCTOAHME TIHKEAOE, OOYCAOBAEHHOE MHTOKCUKALLMOHHBIM U AETUADPATALLMOHHBIA
CHUHAPOMOM. XMBOT YMEPEHHO B3AYT, MPU MAABMNALMM MMEETCH HAMPIKEHUE MbILLLL NEPEAHEMN
OPIOLLHOM CTEHKM, MOAOXMUTEABHBIE CUMMATOMbI PA3APOXKEHUA OPIOLLIMHBI. NEPUCTAABTUKA KMLLIEYHMU-
KO CHWXEHQ.

lNocAe NpeAonePALMOHHOM MOATOTOBKM MOA SHAOTPOXEAABHBIM HOPKO3OM BbINMOAHEHA CPEAMH-
HA AQNAPOTOMMSA. TTETAM TOHKOM KMLLKM PACLLMPEHbI, BO BCEX OTAEAOX BPIOLLHOM MOAOCTM THOM. Ha
PACCTOAHUM 140 CM OT MIAEOLLEKAABHOTO YTAQ HA MPOTIHKEHMM 12 CM MOAB3AOLLIHOM KMLLIKM BbISBAEHO 5
NepdOOPALMOHHBIX OTBEPCTUM. MIHOPOAHbIE TEAQ (5 MATHUTOB) OBHAPY>XXEHbBI MEXAY METAIMM KMLLIEY-
HUKA. [MpoBeAeHa pe3eKkumd 15 CM y4ACTKA KULLIKM C MEPAOOPALMOHHBIMM OTBEPCTUIAMM, HOAOXKEH
OHACTOMO3 KOHELL-B KOHELL. [TpOBEAEHO CAHALMA OPIOLLIHOM MOAOCTM.

AMArHO3: MArHUTHLIE MHOPOAHBIE TEAQ BPIOLLIHOM MOAOCTU, MHOXECTBEHHbIE MEPTOOPALMM MOA-
B3AOLLUHOM KMLLKM. OCAOXHEHUE: PAZAUTOM KAAOBBIM MEPUTOHUT. B MOCACONEPALIMOHHOM MNEPUOAE
MPOBOAMAQCH MOCUHAPOMHAS MHTEHCHMBHAS Tepanmg. Ha 14-e CyTKi NALMEHT BbIMMCAH B YAOBAETBO-
PUTEABHOM COCTOAHUM

TaKkMm 0BPA30M, HOMM MPOAHAAMIMPOBAHbI PE3YALTAThI A€4EHMA 230 AETEN C MHOPOAHBIMM TEAO-
MU XKEAYAOYHO-KMLLIEYHOTO TPAKTA. HamMboaee 4OCTO MHOPOAHbBIE TEAQ TAOTAAM AETU A0 3 AeT — 110
(48%).Y 129 (56%) NALMEHTOB MHOPOAHBIE TEAQ BbILLUAM CAMOCTOATEABHO, YEPE3 ECTECTBEHHbBIE MYTH,
B TOM YUCAE Y BCEX 8 AETEN C TMAPOTEAEBBIMM U Y C 5 MATHUTHBIMM MHOPOAHBIMM TEAOMM, U3 HUX Y
3 — HECKOABKO CLLEMAEHHbIX. [TO AQHHBIM HALLETO MATEPUAAQ, MHOPOAHbIE TeAaa y 90 (39%) aeTemn
YAQAEHbI U3 MULLLEBOAQ M XXEAYAKA, B TOM Y1CAe 15 Batapeek 1 6 CLEMAEHHbIX MATHMUTHbBIX LLIAPUKOB.
Y 7 aeTen 6ATAPEVKM B MULLLEBOAE BbI3BAAKM OXOT |-l CTENEHU, NPOBEAEHO KOHCEPBATUMBHOE AEYEHME.
MarHuTHbIE LLAPKKK, MPOTAOYEHHBIE OAHOMOMEHTHO MAM HEPES KOPOTKMIM MPOMEXKYTOK BPEMEHM U
CLLEMAEHHBIE MEXAY CODOM, Yy 5 AETEN BbILLAM CAMOCTOATEABHO. XMPYPIMYECKOE BMELLIATEABCTBO
BbIMOAHEHO Y 11 (5%) NaumeHToB, BOAbLLE, YEM MO AQHHBIM AMTEPATYPDLI [11, 12]. Pesekums TOHKOM
KMLLKM C MHOXECTBEHHBbIMM NEPTOPALMIMM MPOBEAEHA Y 2 AeTEN. MHOPOAHBIE TEAQ, AAUTEABHO
HOXOAALLLMECSH B CAEMOM KMLLIKE, Y 4 MALMEHTOB YAOAEHBI MyTEM MEPEMELLLEHMS MX B 4EPBEODOPA3HbIN
OTPOCTOK M AMMNEHADKTOMMM.

3akAo4eHHue. VMIHOPOAHbIE TEAQ XKEAYAOYHO-KMLLIEYHOTO TROKTA Y AETEM MPEACTABAIIOT COOOM Ce-
PbE3HYIO XMPYRIMYECKYIO MPOBAEMY, TPEDBYIOLLLYIO CBOEBPEMEHHOM AMATHOCTUKM U YETKOM TAKTUKM
AedeHms. OCHOBHbIM METOAOM AMATHOCTUKM FBAIETCS PEHTTEHOTPAJOUI OPIraHOB FPYAHOM M BPIOLL-
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HOM MOAOCTHM, BbIMOAHEHHAS MPW HAAMHYMM GOAKTA MPOFAQTbIBAHMA MHOPOAHOIO TEAQ, ABAOMMHAABHO-
ro 6GOAEBOro CUHAPOMA HESCHOTO reHEe3A MAM MPU PA3BUTUM KAMHMKM HEMPOXOAMMOCTU KMLLIEYHMKA.
Kpome Toro, MHTPAoNepRALMOHHASN PEHTTEHOIPAOMS, MPOOBEAEHHAS NMPU OBDHAPY>KEHUM KOHTAOME-
PATOB BO BPEMA AMATHOCTUHECKOM AQMAPROCKOMUM U AQMAPOTOMMUKM, CMOCOBCTBYET OBHAPYXXKEHMIO
MOTHUTOB. BOABLLUMHCTBO MHOPOAHbBIX TEA U3 KEAYAOYHO-KMULLIEYHOTO TPAKTA BbIXOAAT €CTECTBEHHbLIM
nyTem. AOCTATOYHbIM MNPUEM MULLM, BOrATOM KAETYATKOM, CNOCOOCTBYET BE30MACHOMY BbIBEAEHMIO
MHOXECTBA MHOPOAHbBIX TEA, B TOM YUCAE TUMAPOFEAEBbLIX TOAHYA M LLUAPUKOB, HECKOABKO MOTHMUTOB,
MPOrAOYEHHBIX 30 KOPOTKMM MPOMEXKYTOK BPEMEHM. AAS BbIBEAEHUS TMAPOIEAEBLIX TOAHYA U LLIAPU-
KOB HEODXOAMMO BPEMEHHO OTMEHUTb IHTEPAAbHBIM MPUEM XMAKOCTM M HO3HAYUTb MACAO, CMO-
COOCTBYIOLLLEE CHMXKEHMIO TEMMNA UX HAOYXAHUA. B CAyHOsaX, KOTAQ MHOPOAHbBIE TEAQ HAXOAATCA B
MALLLEBOAE MAM XXEAYAKE, UX MOXHO OE30MACHO BbIBECTM C MOMOLLIbIO 330dpArockonmm. Haamime
ABAOMMHAABHOTO BOAEBOTO CUMHAPOMA, MPU3HAKM HEMPOXOAMMOCTM KMLLIEYHMKA M MEPUTOHUTA §B-
ASIOTCA MOKA3AHMEM AAL XMPYPTMYECKOTO BMELLIATEALCTBA U PE3EKLMM KMLLKM MPM MHOXECTBEHHbIX
NepdOOPALMOHHBIX OTBEPCTUAX. AAUTEABHOE HOXOXAEHME MHOPOAHOTO TEAQ B MPOBOM MOAB3AOLLIHOM
OBAQCTM IBASETCS MOKAIAHUEM AAS OMEPALMU. Y AQAEHUE MHOPOAHBIX TEA M3 CAEMOM KMLLIKM BO3MOX-
HO X MEPEMELLEHMEM B HEPBEOOPRA3HbINM OTPOCTOK M AMMEHAIKTOMMEM.
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