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Tupax 30 ak3. 3akas Ne 106/2026 PeAQKLMS HE HECET OTBETCTBEHHOCTM 30 COAEPXKAHME PEKACMHbIX
OTtneyaraHo B TMnorpadomm MATEPUMAAOB. TOYKA 3PEHMA ABTOPOB MOXET HE COBMAACTL C
CMn “SARVAR MEXROJ BARAKA" MHEHUEM PEATKLIMM.

Hayd4Ho-nmpakTnyeckui xypHaA «innovative Surgery on the Silk Road» nsacercd exxekBapTAAbHO
c 2024 roaa. Ero co3aaHue B6bIA0 OOYCAOBAEHO HEOBXOAMMOCTbIO OOBEAUHEHMA YHEHBIX M MPAKTUKY-
IOLLLUX XMPYPTrOB, 3AHUMOIOLLMXCS KAMHUYECKUMM MCCAEAOBAHUIMMU M BHEAPEHUEM MHHOBALLMOHHbBIX
METOAOB B COBPEMEHHYIO XMPYPTIMYECKYIO NPAKTHMKY. MeanLLMHCKOEe cooBLLecTBO LLEHTPAABHOM A3MK,
BKAKOYASA YYEHbBIX-MEAMKOB U MPAKTUKYIOLLLMX BPAYEM, MPOABAIET DOABLLIOM MHTEPEC K M3ACHMUIO, KOTOPOE
MHTErPUPYET NEPEAOBBIE MEANLIMHCKME MAEWN M COBPEMEHHBIE MHHOBALLMOHHbIE PA3PABOTKM.

XypHaa «Innovative Surgery on the Silk Road» ny6aAmnKyeT CcTaTtby MO PA3ZAMYHBIM XMPYPTUYECKMM
CMEeUMAABHOCTIM M HOMPABAEHUAM. HO €ro CTRAHMLAX MOXHO HAOUTU MEPEAOBbIE CTATbU, OPUTMHOAAD-
Hble MCCAEAOBAHMUSA, OB30PbI, AEKLUUU, KAMHMYECKME HADAIOAEHUA, MHODOPMALMOHHBIE MATEPUAADI,
peLEeH3UU, MMCbMA B PEACKLMIO, A TAKXE AUCKYCCUU, NYOAUKALMKM MO MCTOPUM XMPYPTUM, KPATKME CO-
obLLEHNI U IOBUAENHBIE MATEPUAABLI. OCOB0OE BHUMAHME YAEAIETCA MYDOAMKALMM HAYYHBIX MCCAEAOBA-
HWUM MOAOABIX Y4EHbBIX, BTOM YMCAE ACTIMPAHTOB M AOKTOPAHTOB. OB93ATEABHBIM YCAOBMEM AAR MyOAUKA-
LMK GBASETCH COOTBETCTBME MATEPUAAOB TPEOOBAHMUAM AOKA3ATEABHOM MEAMLUHBI.
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lLamcues Xamwma AsamatoBuy

A.M.H., Mpodbeccop. AeTCKas XMpyprus
CneumaAn3mMpOBaHHAS AETCKAS XMPYPRIMYEeCKas
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-MCCAEAOBATEALCKMM KAMHUYECKMM MHCTUTYT
NeEAMATPUM M AETCKOM XMPYPIUU MM. AKAAEMMUKA
tO.E. BeabtuLLLeBa PIAOY BO «Poccuimckmi
HOUMOHAABHbBIM MICCAEAOBATEALCKMIM MEAMLIMHCKMI
yHuBepcuteT M. H.U. Tnporoesan MmMH3APABO
Poccumn (MHCTUTYT BeAbThLLLEBQ TP OrOBCKOrO
YHUBEPCUTETA), AMPEKTOP, 3ABEAYIOLLIMIA KOJDEAPOM
MHHOBALLMOHHOWM 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. AeTckas xXmpyprus

BOABHMLO «(BOCXOA COAHLLOYM B AMOHMK, YHUBEPCUTET
A3IOHTEHAQ, TAQBHbIM KAMHUYECKMIM 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., NTpodoeccop

TAAXKMKCKMM TOCYAQPCTBEHHbIM MEAMLIMHCKMIA
YHWUBEPCUTET, PEKTOP.

AywiaHbe, TOAXKUKUCTAH.

ORCID: 0000-0001-5151-937X

Scopus ID: 6507730145

MuHaeB Cepreit BuktopoBuy

A.M.H., Mpodbeccop, AeTCKag XMpyprus.
CTABPOMOALCKMM TOCYAQPCTBEHHbIM MEAULIMHCKMI
YHUBEPCHUTET, ACKOH ADAKYALTETA MOATOTOBKM KAAPOB
BbICLLIEN KBAAMCDUKALLMM, 30BEAYIOLLLMI KOJDEAPOM
AETCKOM XMPYPIrn C Kypcom ANO 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
MEAMLIMHCKMI YHUBEPCUTET MMeHM H.U. MNporoea,
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, AMpekxTop.

Mocksa, Poccus.

ORCID: 0000-0002-9491-967X

Scopus ID: 6701369579

CartaeB Baaepuit YparoBuy

A.M.H., Mpodbeccop. AeTCKA XMpyprus
KasaHckas rocyAQpCTBEHHAN MEAMLIMHCKAS
AKAAEMMUS, AEKAH XMPYPRTMYECKOTO OOKYAbTETA,
npodoeccop KadoeApbl YPOAOTUM, HEAOPOAOTUM U
TPOHCMAAQHTOAOTUM.

Kasanb, Poccus.

ORCID: 0000-0001-8641-7875

Scopus ID: 6505881069

PMID: 17309749

Reseacher ID: D-6907-2018

Alfred Allen E. Buenafe

MD, npodoeccop. Xmpyprmusa, OHKOAOTMYECKAS
XMpyprmsa

MeanumHckmm LeHTp 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 BAPUATPUYECKOM XMPYRTHM
Makca npu 6oabHMLE Makca B CakeTe.
Hblo-Aeaun, MHAME.

ORCID: 0000-0003-3048-1098

Scopus ID: 57202966210

Mahir Ozmen

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

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

Raad AlMehdi

MD, npodbeccop. Xmpyprma

MeXXAyHAPOAHAS BOAbHMLLG OMOHA, CTAPLLIMMA
KOHCYABTQHT.

Mackar, CyataHat 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 XMpyprus

Casa di Cura La Madonnina.

MUAQH, UTaAMS.

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

Gian Battista Parigi
MD, npodoeccop. AeTCKAa XMpypris

YHueepcurtert MNMasum, KadoeApa AMArHOCTUHECKOW,

NEeAMATPUYECKOM, KAMHUYECKOM M XMPYPIMYECKOM
HAYKM.

Masuga, NMTaams.

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

Suthep Udomsawaengsup

MD, npodbeccop. Xvpyprus

YHuBepCUTET YYAQAOHTKOPH, KAdDEAPO XMPYRIMM
MeMOopPHAAbHOM BOABHULLBI MMEHM KOPOAS
HYAQAOHIKOPHA MEAMLIMHCKOTO dDAKYALTETA.
BaHrkok, TanAaHA.

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

Seigo Kitano

MD, npodoeccop, Xupyprus.

YHusepcutetr Outa, NPe3nAEHT.

Oowura, gnoHus.

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

Gonca Topuzlu Tekant

MD, npodbeccop. AeTckas Xmpyprms
CTamMBYAbCKMM YHUBEPCUTET AXKEeppaxnaLla,
OTAEAEHME AETCKOM XMPYPIUK.

Ctrambyna, Typums.

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

Ade-Ajayi Niyi

MD, npodbeccop. AeTCKas XMpyprus.
BoabHMLa KnHre-Koaaeax (King's College Hospital
NHS Foundation Trust), OtaeAeHue aeTckom
XUPYPIK.

AoHAOH, CoeanHEHHOE KOPOAEBCTBO.

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

Mohamed Magdy Elbarbary

MD, npodpoeccop. AeTCKas Xmpyprms.
YHusepcuretr Kcap-aAb-AnHuK, NpeAaCeAdTEAD
Kadpeapsl obLLLen xmpyprim Kampckoro
YHMBEPCHUTETA.

Kaup, Ervner.

ORCID: 0000-0003-2112-4611

Scopus Author ID: 55221899000

Alexander Macdonald

MD, npodbeccop. AeTcKas XMpyprus.
BoAbHMLO YeAackH 1 BecTmmHCTEp, dOOHA NHS.
AOHAOH, BeAMKOBPUTAHMS.

ORCID: 0000-0003-2400-4113

Scopus Author ID: 7401581870

Kivilcim Karadeniz Cerit

MD, npodbeccop. AeTCKaa XMpyprus
YHuBEPCUTET MAPMAPA, KOGOEAPO AETCKOM
XMpyprmum YHmsepcureta Mapmapa.
Ctambya, Typums.

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

Kanokkan Tepmalai

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

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

Joon Seong Park

MD, npodheccop )
MeAMLMHCKMIM KOAAEAX YHMBEPCUTETA EHCE,
XMpyprmyeckoe 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 MPOdOUAAKTUHECKOMN MEAMLMHBI U
OBLLLECTBEHHOTO 3APABOOXPAHEHMS.

Ceya, IOxHasg Kopes.

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

lan P Bissett

MD, npodheccop. Xmpyprmua

YHuBepcurer OKAeHAQ, POAKYABTET 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

MeanumMHCKnM G akyAbTeT CEeyAbCKOrO
HALLMOHOABHOIO YHMBEPCUTETA, BOABHULLA BYHAQHT
CeyAbCKOro HOUMOHOABHOTO YHUBEPCUTETA,
XMpyprmyeckoe oTAEAEHHE.

Ceyna, IOxHaog 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, tOxHaog Kopes.

ORCID: https://ORCID.org/0000-0003-0142-2063
Scopus Author ID: 55549960200

Eung Jin Shin

MD, npodbeccop. Xmpyprua

MeAMLMHCKMM KOAAEAXK YHMBEPCUTETA CYHYYHXAH,
OTAEAEHUE KOAOPEKTAABHOM XMPYPIMKM, Kadoeapa
XMPYPTK, Me AMLMHCKMIM KOAAEAX YHUBEPCUTETA
CyHYYHXAH, BOAbHUMLLAO 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,
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A METHOD FOR IMPROVING THE RESULTS OF SURGICAL TREATMENT OF POST-TRAUMATIC
STRICTURES IN CHILDREN, THE EXPERIENCE OF THE INSTITUTION

H.A. Akilov, Sh.A. Nizomov, B.S. Shukurov

Center for the Development of Professional Qualifications of Medical Workers, Tashkent, Uzbekistan

The material was analyzed as a result of freatment in 70 patients with post-traumatic urethral strictures. Prior
to admission to the children's surgical department, all patients were previously operated on in other medical
institutions using the Marion-Holtsov method. Repeated operations of this category of patients present difficulties
due fo roughly expressed cicatricial changes in the wall of the urethra and surrounding tissues. The success of the
surgical infervention depends on the level of the selected proximal end of the urethra, which allows it to align in
any area, as well as on the correctly applied anastomosis.

Effective drainage and washing of the anastomosis zone using a draining catheter prevents infection and
has a beneficial effect on tissue healing processes. Satisfactory results were noted in 98.6% of cases, and only
one patient had a poor result, and subsequently this patient underwent surgery — restoration of the urethra from
the skin of the scrotum.

Keywords: urethra, trauma, stricture, operation.

Surgical freatment of post-fraumatic urethral strictures in pediafric patfients has good results.
Prostate and bladder neck injuries are more common. Posterior urethral injuries occurin 4-19% of cases
associated with pelvic fractures due to motor vehicle accidents. Anterior urethral injuries occur with
penile injuries. The complexity of treatment is due to urinary complications such as recurrent strictures,
urinary incontinence and erectile dysfunction [1, 2]. A comparative analysis of the Clinical Guidelines
for Urogenital Trauma of the European Association of Urology (EAU), and the Société Internationale
d'Urologie (SIU) demonstrated that multicenter research is sfill relevant today. This is necessary to
optimize, improve the quality, and enhance the diagnosis and freatment of urethral injuries [3].

Despite the successes achieved in surgical elimination of strictures and obliterations of fraumatic
originin the membranous and prostatic parts of the urethra, the percentage of unsuccessful outcomes
is still very high, and they range from 25 to 50% [4-8]. The range of reasons for unsuccessful outcomes
is quite diverse, ranging from violations in primary care and diagnostics fo imperfections and errors
in surgical technique and postoperative management.in this regard, the issue of preventing the
formation of post-traumatic strictures and their recurrence remains a particularly pressing problem in
pediatric surgery.

Target. To improve the freatment outcomes of post-fraumatic urethral strictures and obliterations.

Material and methods. At the Center for the Development of Professional Qualifications of Medicall
Workers, the treatment outcomes of 70 patients aged three to 15 years were analyzed. Of these, 27
(39%) had strictures and 43 (61%) had obliterations. By localization — in the membranous section in
33 (47%) patients, in the prostatic section in 17 (24%) or in both sections of the urethra in 19 (27%).
One patient (2%) had a complete separation of the urethra from the bladder neck with subsequent
development of stricture of the posterior urethra.The causes were pelvic bone injuries in 51 children
(73%) and falls from height in 19 (27%). In terms of age, 5 children were aged 3 to 7 years, 38 were
aged 7 to 12 years, and 37 were aged 12 fo 15 years.

Fifty-one (73%) children had previously undergone surgery at the clinics where they were stationed.
This means that when they presented to us, they had recurrent strictures and obliterations. Of these,
27 were operated on using the Marion-Holtzow method, and 24 patients were operated on using the
Kreuss-Fronstein method. Following these operations, 17 patients underwent prolonged, unsuccessful
urethral dilation. The remaining 19 patients (27%) had only undergone an epicystostomy prior fo
admission to our clinic.

All patients underwent ascending and descending urethrography, ultrasound of the urethra and
bladder, and urethroscopy. Fiffy-one patients underwent voiding cystourethrography. Nineteen
patients underwent examination of the bladder neck and internal urethral opening through a
cystostomy fistula. Postoperatively, after the catheters and drains were removed, control uroflowmetry
was performed.

All 70 patients had a suprapubic cystostomy drainage system in place upon admission. After
collecting urine for bacteriological analysis, the drainage system was replaced and the urinary tract
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was sanitized. When the urinary tract infection was “controlled”, surgical freatment was performed —
a modified Marion-Holtz operation with the installation of a special catheter (IDP patent No. 05277,
11/19/2001).

We used a perineal incision strictly along the midline, providing ample access to the posterior
urethra. Unlike the previous incision, deepening this incision does not damage the muscles. After
incising the skin and subcutaneous tissue and exposing the surface of the bulbocavernosus muscle,
we separate it from the spongy fissue ofthe urethral bulb. The muscle is then retracted to both sides,
preserving it as much as possible from injury, since damage fo this muscle can lead to subsequent
erecftile dysfunction, we separate the spongy portion and the urethra from the attachment site by
dissecting the ligament attaching it to the lower edge of the pubic bones.We do not separate the
spongy fissue from the urethra, as the wall ofa child's urethra is very thin and delicate. We continue
to release the bulbous urethra, along with the membranous portion, down to the prostate gland.
After this, we cut off the urethra from the scarred part (in case of strictures and obliterations of the
memibranous section) or as close as possible to the scarred part of the urethra (when there is a stricture
or obliteration in the prostatic section, or in cases of separation of the urethra from the neck of the
bladder). If's important to remember that every millimeter of unscarred urethral wall tissue is valuable
for preventing tension on the anastomosis line. In cases of reoperation due to multiple adhesions and
scarring of surrounding fissues, as well as complete obliteration of the membranous, It is not possible
to accurately adhere to the principles of fopographic-anatomical operations in the prostatic or both
parts of the urethra. Therefore, at this stage of the operation, the main focus should be on carefully
freeing the distal urethra and dissecting it from obliterated or strictured porfion. Removal of scars in
the proximal section should begin from the inner surface of the pubic symphysis to minimize damage
to the prostate. After cutting off the scar tissue and finding the blunt end of the proximal urethra, the
wall of the latter is carefully dissected and its ends are freed from the surrounding fissue. After careful
preparation of both ends of the urethra for end-to-end anastomosis, drainage of the bladder was
performed using a two-diameter vesicoureteral tube.The proximal end of the tube (0,5-0,6 cm in
diameter) extends info the suprapubic region, at the level of Leto's friangle. From the initial part of the
bladder neck, the wall of this tube thins (0,15-0,18 cm in diameter) Another catheter with an outer
diameter of 0,4-0,5 cm is placed on it, with multiple small drainage holes on its wall. The ends of both
catheters are extended through the external opening of the urethra by 5-6 cm (Fig. 1).

When performing an anastomosis in children under 7 years of age, 4 ligatures are used, and in
childrenaged 7-14years, 6 ligatures are used. The sutures are evenly spaced around the circumference
of the bladder neck or the remnant of the posterior urethra. Typically, in these cases, the posterior
urethra is a remnant of the wall, no more than 0,2-0,3 cm in length. According to urethrograms, the

Fig. 1. Catheter operation diagram: Inlet A is used to irrigate the bladder cavity, with the flushing fluid exiting
through outlet A; inlet B is used to irrigate the anastomosis area, the lumen between the drain and the urethral
walll, with the flushing fluid exiting through outlet B
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length of strictures and obliterations averaged 1,9 = 0,2 cm. During surgery, the affected sections
of the urethra were carefully freed. The scarred portion of the urethra was excised as close to the
pathological areas as possible. After excision, the diastasis between the proximal and distal sections
averaged 3,8 +0,2 cm. Therefore, to reduce tension on the anastomotic line, maximum mobilization of
the distal urethra was performed. In one case, in a patient with a urethral separation from the bladder
neck, bladder neck mobilization was performed. The next step was to insert a two-diameter polyvinyl
chloride catheter, the size of which was individually selected for each case. Then, the anastomosis
was performed using monofilament sutures placed evenly around the circumference, as described
above.

Late-term surgical outcomes at 3-6 months (n=64) and 1 year (n=57) were assessed through
interviews, physical examination, and screening.

Results. Postoperative tfreatment did not deviate from generally accepted principles. However,
particular aftention was paid to the following factors: - selection of parenteral antibiofics, based not
only on the results of bacteriological testing but also on the microbial composition of the entire patient
cohort. This is because our patients have a predominantly nosocomial flora, when it is necessary
to choose a protected anfibiotic that has bactericidal properties against nosocomial strains with a
sufficient evidence base.

— This is the confinuous irrigation of the bladder we propose with sterile solutions containing an
anfiseptic component. For this purpose, we used chlorhexidine bigluconate or dioxidine.

— This involved regular irrigation of the urethral anastomosis site followed by the administration of
anfibiotics through the microcatheter we proposed. In other words, we performed systematic local
wound debridement and local freatment ofthe infection.

Microbiological testing of urine to determine the pathogen and susceptibility to antibacterial
drugs was performed in 66 (100%) patients. No microbial growth was detected in urine tests in 15
(22,7%) children, and positive urine culture results were found in 51 (77,3%) patients. Of these, 31
(47.1%) children had Enterobacteriaceae bacteria, 15 (22,7%) had Proteus bacteria, 3 (4,5%) had
St. saprophiticus, and 2 (3,0%) had Candida. We explain this pattern of uropathogen culture by the
fact that 15 (22,8%) children received antibacterial tfreatment immediately before admission to the
hospital.

Suscepfibility testing of the isolated microorganisms was performed only for antibacterial drugs
approved for use in pediatric practice. The anastomotic area was irrigated with sterile saline (0,9%
sodium chloride solution) containing an anfiseptic. Chlorhexidine bigluconate (in all age groups)
or Dioxidine (only in the older age group) were used as the antiseptic component. For antiseptic
freatment ofthe urethral wound site (anastomosis) A 0,5% sterile solution was prepared by diluting
the drug 1:40 in 0,9% saline (sodium chloride) with sterile glycerin. This solution is known to increase
bacterial sensitivity fo chloramphenicol, Kanamycin, neomycin, and cephalosporins. For irrigation,
5-10 ml of solution was injected through the drain into the anastomotic area, usually 2-3 times daily.
The course of tfreatment was 7-9 days, daily, until the catheter was removed.

Thanks to the use of a special drainage catheter, local complications of infectious origin were not
observed in any case, preventing recurrence, as noted by other surgeons. Recurrence of the stricture
was observed only in one case. During the repeat operation, a significant diastasis between the
healthy ends of the urethra was discovered. It was more than 6 cm, and for fechnical reasons, a scrotal
skin flap with a vascular pedicle had to be used to reconstruct the urethra. The local manipulations
and surgical tfechnique performed ensured a smooth postoperative period: the wounds healed
primarily, which allowed the special drainage catheter to be removed from the urethra no later
than 8-9 days. After surgery, the maximum bladder capacity, bladder wall thickness, residual urine
volume, and voiding time were monitored. The results of these studies revealed no deviations from
age-appropriate norms. No significant differences were observed with long-term follow-up data 69
children had no complaints, the urine stream was normal, the data of the simplified uroflowmetric
index (Goldberg B.V., 1974) were within the normal range (14,3+3,3 ml/s after removal of the catheter
on the 10th day after surgery; 23,6+4,9 ml/s 3-6 months after surgery; 24,9+5,8 ml/s 12 months after
surgery, p> 0,05). Taking into account all objective data, no recurrence of stricture was noted.

Conclusion. Careful preparation and correct execution of the surgical procedures for urethral
anastomosis using a special drainage catheter, with the correct selection of antimicrobial agents for
parenteral and topical use this approach achieved good results in 98.6% of cases, including repeat
corrections for recurrent urethral strictures and obliterations. The proposed specialized drainage
catheter offers promising results for widespread use.
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CNOCOB YAYHLIEHUA XUPYPTUMECKUX PE3YABTATOB MOCTTPABMATUHECKUX
CTPUKTYP U OBAUTEPALLUU Y AETEU, OMbIT Y4PEXXAEHUA

X.A. Akuaos, LW.A. Husomos, b.C. LLlykypos

LLeHTp pa3BuTia NPOdOEeCCHMOHAABHOM KBAAMAOUKALMM MEAMNLIMHCKMX PABOTHMKOB,
TALLKEHT, Y306EeKMCTaH

A METHOD FOR IMPROVING THE RESULTS OF SURGICAL TREATMENT OF POST-TRAUMATIC
STRICTURES IN CHILDREN, THE EXPERIENCE OF THE INSTITUTION

H.A. Akilov, Sh.A. Nizomoyv, B.S. Shukurov

Center for the Development of Professional Qualifications of Medical Workers, Tashkent, Uzbekistan

MaTtepuaA u meToabl. MATEPUAA OCHOBAH HA PE3YALTATAX AedeHud 70 aeTer C MOCTTPABMATUYECKMMM
CTPUKTYPAMMK ypeTPbl B BO3pacte oT 5 A0 13 AeT. Bce GOAbHbIE AO MOCTYMAEHUS B AETCKOE XMPYpruyeckoe
OTAEAEHME paHee OblAM OMEPUPOBAHBI B APYTMX AEYEOHBIX YYPEXAEHMIX MO METOAY MApPMOH-XOAbLLOBA.
Bcem NAUMEHTAM BBIMOAHUAU  MOAMCOULIMPOBAHHYIO OMEPALMIO MAPUMOH-XOABLLOBA C YCTAHOBAEHMEM
ABYXAMOMETPOBOTO KATETEPA COOCTBEHHOM MOAMCOUKALLMM.

Pe3yAbTaTbl. Y AOBAETBOPUTEABHBIE PE3YALTATEI OTMEYEHDI Y 69 (98,6%) aeTen. TOAbKO Y 1 BOABHOTO OTMEYEH
PELMAMB CTPUKTYPbI, B MOCAEAYIOLLLEM EMY BbIMOAHEHO BOCCTAHOBAEHME YPETPbI M3 KOXM MOLLIOHKM.

3akAloHeHne. DPIEKTUBHOE APEHUPOBAHME W MPOMbBIBOHME 30HbI CGHACTOMO3Q C MPUMEHEHMEM
APEHMPYIOLLLEro KaTeTepa MNPEeAOTBPALLAET €ro MHAIUUMPOBAHME M OAArOTBOPHO BAMSET HA MPOLLECCHI
3QDKMBAEHUS TKAHEN.

KAlo4eBble CAOBA: ypETPA, TOABMA, CTPUKTYPA, ACHEHHME.

The material was analyzed as a result of freatment in 70 patients with post-fraumatic urethral strictures. Prior
to admission to the children’s surgical department, all patients were previously operated on in other medical
insfitutions using the Marion-Holfsov method. Repeated operations of this category of patients present difficulties
due fo roughly expressed cicatricial changes in the wall of the urethra and surrounding tissues. The success of the
surgical infervention depends on the level of the selected proximal end of the urethra, which allows it to align in
any area, as well as on the correctly applied anastomosis.

Effective drainage and washing of the anastomosis zone using a draining catheter prevents infection and
has a beneficial effect on tissue healing processes. Satisfactory results were noted in 98.6% of cases, and only
one patient had a poor result, and subsequently this patient underwent surgery — restoration of the urethra from
the skin of the scrotum.

Keywords: urethra, frauma, stricture, operation.

XUpypruiyeckoe AedeHre NOCTTPABMATUHECKMX CTPUKTYP YPETPbl B MEAMATPUYECKOM MPAKTUKE
MMEET XOPOLLME PE3YAbTATHI. YaLLLE BCTPEYAIOTCA MOBPEXAEHMS MPOCTATHI M LLIEWKM MOYEBOTO My-
3bIPA. TPABMbI 3AHEN YPETPLI MPOUCXOAIT B 4-19% B CB43M C MEPEAOMOAMM TA3A B PE3YALTATE OBTO-
TPOHCMOPTHOM TPABMbI. [TOBPEXAEHMA NEPEAHENM YPETPbI MPOUCXOAIT MPU TPABMAX MOAOBOTO YAE-
HA. CAOXHOCTb A€YEHMI OBYCAOBAEHA MOYEBBIMM OCAOXKHEHUIMM — KOK MOBTOPHOE OBPA30BAHME
CTPUKTYD, HEAEPXKOAHME MOYM N DPEKTUABHAL AMCAPYHKUMS [1, 2]. CPOBHUTEABHBIM AHOAM3 KAMHU-
HYECKMX PEKOMEHAOLMM MO TPABME MOYEMOAOBOM CUCTEMbI EBpOMEMCKOM acCcoumaLmm ypOAOrOB
(EAU) m Société Internationale d'Urologie (SIU) NOKa3aA, 4TO CEFOAHS €LLE AKTYOAbHbI MHOTOLLEHTPO-
Bble MCCAEAOBAHMSA. ITO HEODXOAMMO AAS ONMTUMMIALLMK, YAYHLLIEHUS KOYECTBA, MOBBILLEHMS CTENEHM
AVNATHOCTUKM U A€YEHMS TPABM ypeTpsbl [3].

HecMoTps Ha AOCTUIHYTbIE YCMEXM B XMPYRTMYECKOM YCTPAHEHMM CTRUKTYP M OBAMTEPALLMI TDOB-
MATUHECKOTO MPOUCXOXKAEHMT MEMBPAHO3HOIO M MPOCTATUMHECKOTO OTAEAOB YPETPbI, MPOLLEHT HE-
YAQHYHBIX MICXOAOB ELLLE O4EHb BEAMK, M OHM KOAEDAKOTCA OT 25 A0 50% [4-8]. CrnekTp MPUYMH HEYAQYHbIX
MCXOAOB BECbMA PA3HOOOPA3EH, HAOYMHAS OT HOPYLLEHMM B MEPBUYHOM MOMOLLM U AMATHOCTUKE,
30BEPLUAS HECOBEPLLEHCTBOM M MOTPELLUHOCTIMM XMPYPIMHECKOM TEXHMKMU M MOCAEONEPALLUOHHOIO
BEAEHMA. B CBA3M C 3TWM BOMPOC MPEAYNPEXAEHMI DOPMUPOBAHMS MOCTTPABMATUHECKMX CTPUKTYP
M UX PELMAMBA OCTAETCH OCOBO AKTYOAbHOM MPOBAEMOM AETCKOM XMPYPIUM.
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LLeAb. YAYHLLNTb PE3YABTATBI AEHEHMA MOCTTPABMATUYECKMX CTPUKTYD U OBAUTER ALK YPETPDI.

MaTtepuaa u metoabl. Ha 6ase LeHTpa pa3emtma NpodoeCCUOHAABHOM KBAAMPUKALMM MEAM-
LLMHCKMX PABOTHMKOB MPOOHAAM3IMPOBAHbI PE3YABTAThI A€4EHUS 70 BOAbHbIX B BO3PACTE OT TPEX AO 15
AeT. N3 Hux y 27 (39%) Obiak CTRPUKTYPSBI My 43 (61%) — 0BAMTEPALMM. TTO AOKOAM3ALMM — B MEMDPQa-
HO3HOM OTAEAE Y 33 (47%) BOAbHbIX, B IPOCTATUHECKOM — Y 17 (24%) 1AM B OBOMX OTAEAOX YPETPLI — Y
19 (27%). Y 0AHOrO BOABHOTO (2%) ObIA MOAHBIM OTPbIB YPETObI OT LLUEMKM MOYEBOTO MY3bIPd C MOCAEAY-
IOLLIUM PA3BUTUEM CTPUKTYPbI 3AAHETO OTAEAC YPETPbI. [TOUYMHOM ObiAM TOABMbI TO30BbIX KOCTEM Y 51
pebeHka (73%) 1 naaeHue ¢ BbICOTbl Y 19 (27%). B BO3paCTHOM acnekTe 5 aeTei OblAm OT 3 A0 7 AET,
38 — B BO3pacTe o1 7 AO 12 AeT 1 37 — B BO3pACTe OT 12 A0 15 AerT.

PaHee B KAMHMKOX MO MECTY AMCAOKALMM BbIA MpoonepupoBaH 51 (73%) pebeHok. To eCTb CTpUK-
Typbl M OBAUTEPALMM Y HUX MPKM OBPALLLEHMM K HOM ObIAM PELMAMBHBIE. M3 HIX 27 BbiIAM ONEPUPOBAHDI
Mo METOAY MAPUOH-XOABLLOBA, 24 BOAbHbIX — MO KpomMcCc—PpoHLWITENHY. [ToCcAe 3TUX onepaumit 17
NAUMEHTAM MPOBOAMAOCH AAMTEABHOE BE3yCneLLIHoe BY>KMPOBAHME YPETPSI.

OCTaAbHBIM 19 (27%) NALMEHTOB AO FOCTMTAAMIALLMM B HOLLY KAMHUKY ObIAQ HOAOXKEHO AMLLIb DMK-
LLMCTOCTOMQ.

Bcem BGOAbHbBIM BBIMOAHIAM BOCXOAALLLYIO M HUCXOAALLLYIO ypeTporpadomto, Y 3U ypeTpbl U MOYEBO-
ro Ny3blps, YPETPOCKOMNMIO. 51 NAUMEHTY MPOBEAEHA MUKLMOHHAS LMCTOYpEeTporpadoms. HYepes um-
CTOCTOMMYECKMI CBULLL 19 MALUMEHTAM MPOBOAMAM OCMOTP LLIEMKM MY3bIPS, BHYTPEHHETO OTBEPCTUS
ypeTPSbI. [NocAe onepaumm, KOTAQ YAOAIAM KOTETEPDI U APEHOXKM, BbIMOAHAAM KOHTPOABHYIO YPOJOAO-
YMETPMUIO.

Y Bcex 70 BOAbHbIX MPU MOCTYNAEHMM YKE OblA HOAAODKOBBIN LLUCTOCTOMMYECKMIM APEHOXK. [ToCAEe
3060pa MOYM HO DAKTEPUOAOTMHECKOE MCCAEAOBAHME BbIMOAHAAM 3AMEHY APEHOXKA U CAHALMIO
MOYEBBIX NyTEM. MNPU (KOHTPOAMPYEMOCTMY MHADEKLMM MOYEBLIX MYTEM BbIMOAHAAM XMPYPIMYECKOE
AEYEHME — MOAMCDULMPOBAHHYIO ONEPALMIO MAPUOH-XOABLLOBO C YCTOHOBAEHMEM CMELIMAABHOTO
katetepa (nateHT IDP Ne 05277, 19.11.2001).

Mbl MPUMEHAAM MPOMEXKHOCTHBIM PA3PE3 CTPOrO MO CPEAMHHOM AMHUM, AQIOLLLMM LLIMPDOKMIM AO-
CTyN K 30AHUM OTAEAOM YPETPDI. [ToU YTAYOAEHMM BTOFO PA3PE3A, B OTAUYME OT MOEAbIAYLLLETO, MbILL-
LLbl HE MOBPEXAQIOTCH. [TOCAE PACCEYEHUS KOXM, MOAKOXKHOM KAETYATKM M OBHOXKEHMSA MOBEPXHOCTH
AYKOBMYHO-KABEPHO3HOM MbILLILLEI MOCAEAHIOI OTAEASEM OT CMOHTMO3HOM TKAHM AYKOBMLLBI YPETObI.
30TEM MbILLILLY OTBOAMM HQO ABE CTOPOHbI, MOKCUMOABHO COXPOHSS €€ OT MOBPEXAEHMS, TAK KAK MO-
BPEXKAEHME BTOM MbILLILLBI YOEBATO PA3BUTUEM B MOCAEAYIOLLLEM DPEKTUABHOM AMCCDYHKLLMM.

CMOHMMO3HYIO YOCTb BMECTE C YPETPOM OTAEAIEM OT MECTA CPUKCALMM, PACCEKAN NPUKPEMAR-
IOLLLYIO K HMDKHEMY KPQAK AOBKOBBIX KOCTEM CBA3KY. [P STOM CMOHIMMO3HYIO TKAHb OT YPETPbI HE OTAE-
A€M, TOK KAK CTEHKO AETCKOM YPETPbI O4EHb TOHKAS U HEXXHAS. BBICBOBOXAEHME AYKOBUYHOTO OTAE-
AQ YPETPbI MOOAOAXKAEM BIAYOb BMECTE C MEMBPAHO3HBIM OTAEAOM AO MPEACTATEABHOM XXEAE3DI.
Mocae 3TOr0 OTCEKAEM YPETPY OT PYOLLOBO-M3MEHEHHOM YACTU (MPU CTPUKTYPAX U OBAMTEPALLM-
X MEMDPAHO3HOIO OTAEAQ) UAM KOK MOXHO DAMKE K PYOLLOBO-M3MEHEHHOM YOCTU YPETPLI (KOTAQ
CTPUKTYPA UAM ODAUTEPALLMS B MPOCTATUYECKOM OTAEAE, UAM MPU CAYHOIX OTPLIBA YPETPbI OT LLIEUKM
MOYEBOTO My3blPs). HEOOXOAMMO MOMHUTB, YTO KOXKABIM MUAAMMETP HE PYOLLOBO-M3MEHEHHOM TKAHM
CTEHKM YPETPbI — O4EHb LLEHHAS AAT MPEAOXPAHEHUS OT HATHKEHUI AMHMM AHACTOMO3A. B CcAy4asx
MOBTOPHOM OMEPALMU M3-30 MHOTOYUCAEHHbIX CPALLLEHWI M PYOLLOB OKPY>XAKOLLMX TKAHEN, O TAKXKE
M3-30 MOAHOM OBAUTEPALMM MEMBPAHO3HOTO, MPOCTATUYECKOTO MAM OBOMX BTHUX OTAEAOB YPETPSI
MYHKTYOABHO CODAIOACQTE MPUHLMM TOMOTPAJGOO-AHATOMMYECKMX ONEPALLMUN HE MPEACTOBAIETCS BO3-
MOXHBIM. TTOBTOMY HO AQHHOM 3TAME BLIMOAHEHUSA OMNEPALMM TAOBHOE BHUMOHME CAEAYET YAEAITb
OKKYPATHOMY OCBODOXAEHUIO AMCTAABHOM YACTM YPETPbLI U €€ OTCEYEHMIO OT OBAUTEPMPOOBAHHOM
AU CTPUKTYPHO M3MEHEHHOM YACTU. YAQAEHME PYOLLOB B MPOKCUMMOABHOM OTAEAE CAEAYET HOYM-
HOTb CO CTOPOHbBI BHYTPEHHEW MOBEPXHOCTU AOHHOTO COYAEHEHMS, YTOObI MAKCUMMOABHO M3BEXATH
MOBPEXAEHMA MPOCTATLI. [TOCAE OTCEYEHUST PYOLLOBBIX TKOHEM M HOXOXAEHMUS TYMOro KOHLLA MPOKCH-
MOABHOM HYOCTK YPETPbI CTEHKA MOCAEAHEM OCTOPOXHO PACCEKAETCSH, U MX KOHLLbI OCBOBOXACIOTCS
OT OKPY>KAKOLLIMX TKAHEN.

MocAe TLLOTEABHOM MOATOTOBKM ODOMX KOHLLOB YPETPbI K HOAOXKEHMIO AHACTOMO3A (KOHELL B KO-
HeL) NPOBOAMAM APEHUPOBAHME MOYEBOTO MYy3blPS ABYXAMAMETPOBOM MYy3bIPHO-YPETPAABHOM TRYOD-
KOM, MPOKCUMMAAbHbIM KOHEL, KOTopon (amameTtp 0,5-0,6 CM), BBIBOAMTCS HO HOAAODKOBYIO OOAQCTb,
HQ YPOBHE TPEYTroAbHMKA AbeTO. OT HOYOABHOM YACTM LLIEMKM MOYEBOTO MYy3blPsS CTEHKA 3TOM TPYOKM
yToH4aetcs (amametp 0,15-0,18 cm), M HO HEE HOAEBAETCH APYroM KATETEP C HAPY>KHBIM AMOME-
TPpom 0,4-0,5 CM, HO CTEHKE KOTOPOIro MMEIOTCHS MOAEHBKME MHOXECTBEHHbBIE APEHMPYIOLLIME OT-
BepCTMd. KoHeLl, 0B0omX KOTETEPOB BBIBOAMTCSA YHEPES HAPYXXHOE OTBEPCTHE YPETPLI HA 5—6 Cm (puc. 1).
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Puc. 1. Cxema OYyHKLMOHMPOBAHMSA KATETEPA: Yepe3 BXOA A BbIMOAHAETCH OPOLLEHME MOAOCTU MOYEBOTO
My3blPA, NMPOMbIBHAA XXMAKOCTb BbIXOAUT HEPES BbIXOA A; Yepe3 BXOA b BbIMOAHAETCS OPOLLIEHME 30HbI
OHACTOMO3Q, MPOCBET MEXAY APEHAKOM M CTEHKOM YPETPbI, MPOMBbIBHASA XXMAKOCTb BbIXOAMT YEPES BbIXOA b

MoK HOAOXEHMU AHACTOMO3A Y AETEM AO 7 AET HOKAGABIBAIOTCH 4 AUTATYPbI My A€TEUN 7-14 AeT— 6
Amratyp. LLBbl paCnOAQratoTCs PABHOMEPHO MO OKPYXXHOCTU LLIEMKM MOYEBOTO My3blPA MAM OCTATKY
30AHErO OTAEAA YPETPbl. OBbIMHO B 3TUX CAYHOSIX 30AHUK OTAEA YPETPbI MPEACTABAIET COBOM OCTATOK
CTEHKM, AAMHOM He Boaee 0,2-0,3 cm. TTo AQHHBIM YPETPOTPAMM MPOTIKEHHOCTb CTPUKTYP M OO-
AMTEPALMIM COCTABMAQ B cpeaHem 1,9 £ 0,2 cm. MHTPAONEPALMOHHO C BOABLLOKM OCTOPOXHOCTHIO
BbICBOOOXXACGAM M3MEHEHHbBIE YHACTKM ypeTpbl. OTCeYeHMe pyOLOBO-U3MEHEHHOM YOCTM YPETPbI MPOo-
M3BOAMAM KOK MOXHO BAMXKE K MATOAOTMYECKMM YHACTKAM. [TOCAE MCCEYEHUI AMACTA3 MEXKAY MPOK-
CUMAABHOM U AMUCTAABHOM YHOCTIMM COCTABMA B CpeaHeM 3,8 £ 0,2 Cm. TTOSTOMY AAT YMEHbBLLIEHMA HO-
TKEHMI AMHUM AQHACTOMO3A MPOBOAMAM MOKCHUMOABHYIO MOBUAMIALMIO AMCTAABHOM HOCTU YPETPDI.
B 0AHOM CAy4HaE, Y BOABHOIO C OTPbLIBOM YPETPbI OT LUEMKM MY3bIPS, BBIMOAHUAKM MOOUAMIALMIO LLIEMKM
MOYEBOTO My3blPs. CACAYIOLLMM STAMNOM YCTAHABAMBAAM MOAMXAOLBUHUAOBBIN ABYXAMOMETPOBbIM KO-
TeTEP, PA3MEPLI KOTOPOTO MOADUMPAAM MHAMBUMAYOABHO B KODKAOM CAyHaE. 3ATEM HOKAGABIBOAM AHO-
CTOMO3 — MOHOTOUAOMEHTHbIE LLIBbI PACMOAQTAAM PABHOMEPHO MO OKPY>KHOCTU, KOK BbIAO YKA3AHO
BbILLIE.

Pe3yAbTaTbl ONEepaALMM B OTAOAEHHOM NMEPUoAE —Yepe3 3—-6 mecsaues (n=64) u 1 roa (n=57) — npo-
BEPIAM MYTEM OMPOCA, HEMNOCPEACTBEHHOTO OCMOTPA U OBCAEAOBAHMS.

Pe3yAbTaTbl. [TOCAEONEPALMOHHOE AEYEHUE HE OTAMHOAOCH OT OOLLLENPUHATBIX MPMHLMMNOB. HO
MPU 3TOM 0COB0 OKLLEHTUPOBAAM BHUMOHME HO CAEAYIOLLLMX DAKTOPOX:

—NoADOP NAPEHTEPAABHOTO AHTUOUOTUKA, KOTAQ OCHOBOHMEM CAYXKMA HE TOABKO PE3YALTAT DAK-
TEPUOAOTUHECKOTO MCCAEAOBAHMUS, HO M1 OCOBEHHOCTM MUKPOBHOTO NEM3CKA BCEM KOTOPTbI DOABHbIX.
3T0 TO, YTO KOTAQ Y HALUMX MALMEHTOB MPEOBAAAAET HO30OKOMMAABHAS OAOPA, CAEAYET BbIOMPATHL
3ALLMLLLEHHBIM AHTUOMOTUK, MMEIOLLLMI BAKTEPULLMAHBIE CNOCOBHOCTU B OTHOLLIEHWM BHYTPUOOABHMY-
HbIX LUTOMMOB C AOCTOTOYHOM AOKO3ATEABHOM BA30M;

— NPEeAAAraemMmoe HOMM MOCTOSHHOE OPOLLIEHUE MOYEBOTO My3blPs CTEPUAbHBIMM PACTBOPAMM C
QHTUCENTUYECKMM KOMMOHEHTOM. AAS STOTO MPUMEHIAU XAOPTEKCUAMHA OUTAIOKOHAT MAU AMOKCU-
AVH;

— PEMYAIPHOE OpOLLEHME YHACTKA OHACTOMO3Q YPETPbI C MOCAEAYIOLLLUM BBEAEHMEM AHTUOMO-
TUKOB Yepe3 MNPEAAOXKEHHbBIM HOMM MUKPOKATETEP. TO €CTb Mbl OCYLLLECTBAIAM MACHOMEPHYIO MECT-
HYIO CAHAUMIO PAHbI M MECTHOE AEYEHME MHADEKLMM.

MUKPOBUMOAOTMYECKOE MCCAEAOBOHUE MOYM C OMPEAEAEHUEM BO3DYAMTEAS U YYBCTBUTEABHO-
CTM K OHTUMOAKTEPUTABHBIM MPEMNAPATAM ObIAO BIMOAHEHO 66 (100%) 6GOAbHBIM. [PK MCCAEAOBAHMM
Mo y 15 (22,7%) aeTern pOCTA MUKPODDAOPBI HE OBHAPYXXEHO, MOAOXKMTEABHBIN PE3YALTAT MOCEBA
MOUM BbIA Y 51 (77,3%) BoabHOro. M3 Hux y 31 (47,1) pebeHka 0BHApY>XXeH POCT MUKPOOPIOHM3MOB
cememcTtea Enterobacteriaceae, y 15 (22,7%) ©OAbHbIX — POCT MUKPOBOB cemencTea Proteus, y 3
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(4,5%) — St. saprophiticus ny 2 (3,0%) — Candida. MoA0OBOHbIM BOPUAHT BbICEBA YPOMATOTEHOB Mbl OOb-
ACHIEM TEM, YTO HEMOCPEACTBEHHO AO MOCTYMAEHMS B CTAUMOHAP 15 (22,8%) AeTer NOAYHOAM QHTK-
OAKTEPUAABHOE AEYEHME.

AHOAM3 4YBCTBUTEABHOCTM BbIAEAEHHbBIX MUK OOPTAHU3MOB MPOBOAMAM TOABKO B OTHOLLIEHMM OHTU-
BAKTEPUAAbHBIX MPEMNAPATOB, KOTOPbIE PA3PELLEHbI K MOUMEHEHUIO B MEAMATOMYECKOM MPAKTUKE.
OpolueHne oBbAaCTM QHACTOMO3A MPOBOAMAM CTEPUABHBIM doM3MOAOTMYeCKMMm pacTBopom (0,9%
PACTBOP HATPUA XAOPMAQ) C QHTUCENTUKOM. B KQ4eCTBE AHTUCEMTMHECKOTO KOMMOHEHTA MCMOAb-
30BAAM XAOPTEKCUAMH BUTAKOKOHAT (BO BCEX BO3PACTHBIX MPYNNAX) MAM AMOKCUAMH (TOABKO B CTApP-
LLIeM BO3PACTHOM rpynne). AAS QHTUCENTUYECKOM 0BPaBOTKM yH4ACTKA PAHbI YPETPbI (QHACTOAMO3)
0,5% CTEPUAbHBIM PACTBOP FTOTOBMAM MYTEM PA3BABAEHMI MPENAPATA B OTHOLLEHMM 1:40 B 0,9% cou-
3MOAOTMYECKOM PACTBOPE (HATPUM XAOPUA) CO CTEPUMABHBIM TAMLLEPUHOM. OCOBEHHOCTBIO AGHHOTO
PACTBOPA CYMTAETCSH €ro CNOCOOHOCTb MOBbILLUATL YYBCTBUTEABHOCTb OAKTEPMM K XAOPAMODEHMKOAY,
KAHAMMLMHY, HEOMMLMHY, LEDAAOCHOPUHAM. AAT OPOLLEHKMU 5—-10 MA PACTBOPA BBOAMAM YEPE3
APEHOXK B OBOAQCTb QAHACTOMO3A, OObIMHO 2-3 PA3a B CYTKU. KypC Ae4YeHMs — 7-9 AHEN, EXXEAHEBHO, AO
YAQAEHUS KATETEPA.

BAQroaQps MCMOAb3OBAHMIO CMIELMAABHOTO APEHUPYIOLLLETO KATETEPA HWU B OAHOM CAYHOE HE Ha-
OAIOAOAM MECTHbBIX OCAOXKHEHMM MHAOEKLMOHHOTO rEHE3QA, YTO MO3BOAMAO MPEAYNPEANTD PELMAMB,
KOK 3TO OTMEYOAM APYTHME XMPYPTU. TOABKO B OAHOM CAyHOE HADAKAOAM PELMAMB CTPUKTYPDI. [TpKn
MOBTOPHOM onepaumm ObIAd OBHAPYXEHO BOAbLLAS MPOTHKEHHOCTb AMACTA3A MEXAY 3A0POBbIMM
KOHLLAMM ypeTpbl. OHA OKA3AAACH BOAbLLIE 6 CM, M STOMY BOABHOMY AAS BOCCTOHOBAEHMS YOETPbI MO
TEXHNYECKMM MPUYMHOAM MPULLAOCH MCMOAB3OBATH AOCKYT M3 KOXXM MOLLIOHKM HO COCYAMCTOM HOXKE.
MNMPOBOAMMbBIE MECTHBIE MOHUMYAILMM U TEXHUKA ONMePALMM ODYCAOBUAM TAOAKOE TEYEHME MOCAE-
OMNePALMOHHOIO NEPUOAQ: PAHbI 3AXKMBAAM MEPBUYHO, 4TO MO3BOAMAO YAQASTb CMELIMAALHBINM ADEHMU-
PYIOLLLMM KATETEP M3 YPETPLI HE NO3XE 89 CyTOK. [NoCAEe OnepaLmm KOHTPOAMPOBAAM MAKCHUMAAbHbBIN
OBBbEM MOYEBOTO MY3bIPS, TOALLUMHY €r0 CTEHKM, OOBEM OCTATOYHOM MOUU U BPEMSI MOYEMUCITYCKAHMS.
Pe3yAbTATbl 3TMX MCCAEAOBAHMIN OTKAOHEHMM OT BO3PACTHbIX KPUTEPUEB HOPMbI HE OOHAPRYXMAM. TAK-
K€ AOCTOBEPHOIO PA3AMYMA C AGHHBIMM OTAOAEHHbLIX CPOKOB OOCAEAOBAHUSA HE HABDAIOAQAW. Y 69 Ae-
TEM XXAAODB He BbIAO, CTPYS MOUYM OBbIMHASA, AQHHBIE YIPOLLLEHHOTO YPOJOAOYMETPUHECKOTO MHAEKCA
(ToAbaDepr B.B., 1974) OKO3AAMCb B MPEAEAOX HOPMbI (14,3+3,3 MA/C NOCAE YAOQAEHUS KATETEPA HA
10 cytkm nocAe onepaumu; 23,6+4,9 mAa/C yepes 3—6 MeCaLLEB MOCAE onepaumu; 24,9+5,8 MAa/C Hyepes
12 mecaues nocae onepaumu, p > 0,05). PeELLMAMBO CTPUKTYPBI, C Y4ETOM BCEX OOBbEKTUBHBIX AQHHbIX,
HE OTMEYAAOCH.

3akAoYeHHue. TLLATEABHAS MOATOTOBKA M KOPPEKTHOE MCMOAHEHME DTAMOB XMPYPIMYECKON MO-
HUAYAILLMKM OHACTOMO3Q YPETPbI C UCMOAb3OBAHMEM CMELMAABHOIO APEHUPYIOLLLETO KATETEPA, C
KOPPEKTHbIM MOADOPOM AHTUMMUKPOBHbLIX CPEACTB AAS MAPREHTERAABHOTO M MECTHOTO MPUMEHEHMS,
MO3BOAMAO AOCTMYb XOPOLLIMX PE3YABTATOB B 98,6% CAYHAEB, BKAIOHAS CAY4OM MOBTOPHOM KOPPREKLMM
NP PELMAMBHBIX CTPUKTYPAX M ODAUTERALMAX YPETPLI. MPEeAAaraembii CneuUmaAbHbIM APEHMPYIO-
LMK KOTETEP MPEANOAATraeT OOHAAEXXMBAIOLLIME PEIYALTATbI AAL LUMPOKOTO MPUMEHEHUS.
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IMPROVEMENT OF EARLY DIAGNOSIS METHODS AS A FACTOR IN OPTIMIZING
THE OUTCOMES OF EMERGENCY SURGICAL CARE FOR INJURIES OF ABDOMINAL ORGANS
AND RETROPERITONEAL STRUCTURES IN CHILDREN

M.Ya. Allaev, A.A. Gafurov, Ch.M. Abduvalieva

Andijan State Medical Institute, Andijan, Uzbekistan

Purpose: To improve the outcomes of emergency surgical care for children with traumatic injuries of abdomi-
nal and retroperitoneal organs by developing and implementing a comprehensive algorithm for early diagnosis
and a differentiated approach to surgical freatment.

Materials and methods. The study included 124 pediatric patients (aged 1 fo 17 years) with suspected frau-
matic injuries of abdominal and refroperitoneal organs admitted on an emergency basis. All patients underwent
comprehensive examination including clinical and laboratory diagnostics, ultrasound examination using the FAST
protocol, radiography, contrast-enhanced CT (when indicated), and laparoscopy. The informativeness of various
diagnostic methods, time to diagnosis, nature of surgical inferventions, and freatment outcomes were evaluated.

Results. Implementation of the developed diagnostic algorithm reduced the time from admission to the start
of surgical intervention by 37,2% (from 86+12 min to 548 min), decreased the frequency of diagnostic errors from
18.2% to 6,3%, and reduced the number of unnecessary laparotomies by 24,6%. Injuries of parenchymal organs
were diagnosed in 72 (58,1%) patients, hollow organs in 32 (25.8%), combined injuries in 14 (11,3%), and isolated
retroperitoneal injuries in 6 (4,8%). Application of the modified FAST protocol ultrasound allowed determining
the presence of free fluid in the abdominal cavity in 89,7% of patients with infra-abdominal bleeding. Contrast-
enhanced CT, performed in 68 (54,8%) hemodynamically stable patients, demonstrated 97,3% sensitivity and
98.1% specificity in diagnosing parenchymal organ injuries. Diagnostic laparoscopy, conducted in 46 (37,1%)
patients with ambiguous results from non-invasive studies, allowed verification of the diagnosis in 100% of cases
and performance of minimally invasive therapeutic intervention in 31 (67,4%) patients.

Conclusion. The developed and implemented comprehensive algorithm for early diagnosis of fraumatic
injuries of abdominal and refroperitoneal organs in children, based on the sequential application of non-in-
vasive and minimally invasive methods considering the patient’s hemodynamic status, significantly improves
freatment outcomes. Optimization of the diagnostic process leads to reduced time for specialized care delivery,
decreased mortality by 7,8%, and reduced incidence of postoperative complications by 16,3%.

Keywords. abdominal frauma, children, early diagnosis, FAST protocol, CT diagnostics, laparoscopy, surgical
freatment, retroperitoneal space.

Relevance. According fo the World Health Organization, trauma remains the leading cause of
death and disability in children over 1 year of age worldwide. Abdominal frauma ranks third in the
structure of childhood trauma after fraumatic brain injury and musculoskeletal injuries, accounting
for 10-15% of all fraumatic injuries [1, 6]. Moreover, the mortality rate for severe combined abdominal
injuries in children reaches 25-40%, and the frequency of diagnostic errors varies from 15 to 30%. The
characteristics of the child’s body, including less protection of the abdominal organs due to the
thin abdominal wall, relatively large liver and spleen, and a smaller amount of intra-abdominal faft,
determine the specificity of fraumatic injuries and influence the diagnostic process [2, 7].

The challenges of diagnosing abdominal and refroperitoneal injuries in children are compounded
by the clinical characteristics: young children often cannot accurately localize pain or describe
their sensations, muscle defense may be weak, and peritoneal reaction symptoms are often subtle,
especially in cases of combined trauma [3, 8]. Diagnostic errors lead to delays in providing specialized
care, which directly impacts tfreatment outcomes.

Traditional diagnostic methods, including physical examination, laboratory tests, and radiography,
have limited sensitivity and specificity in detecting abdominal injuries in children. Modern imaging
technologies, such as FAST ultrasound, contrast-enhanced computed tomography, and diagnostic
laparoscopy, offer significantly greater capabilities but require adaptation and standardization for
pediatric practice [4, 9].

Despite advances in the diagnosis and tfreatment of traumatic injuries to the abdominal organs
and retroperitoneum in children, issues related to the opfimal sequence of diagnostic methods,
a differentiated approach to choosing surgical tactics, and the definition of clear criteria for
conservative management or surgical infervention remain unresolved. Of particular importance is
the development of early diagnostic algorithms that allow for the rapid and accurate determination
of the nature and extent of injuries, a key factor in improving freatment outcomes for this category of
patients [5, 10].
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Purpose of the study. Improving the results of emergency surgical care for children with fraumatic
injuries to the abdominal organs and retroperitoneal space by developing and implementing a
comprehensive algorithm for early diagnosis and a differentiated approach to surgical treatment.

Materials and methods. A prospective clinical study was conducted, including 124 patients aged
1 to 17 years with suspected fraumatic injuries fo the abdominal and retroperitoneal organs, admitted
urgently to the pediatric surgery department between 2020 and 2023. Inclusion criteria: age up to 18
years, presence of abdominal frauma (blunt or penetrating), time from injury to admission no more
than 24 hours, informed consent from parents or legal guardians to participate in the study.

According tfo the mechanism of injury, the patients were distributed as follows: road traffic
accidents — 56 (45,2%), falls from height — 28 (22,6%), sports injuries — 22 (17,7%), household injuries — 12
(2.7%), penetrating wounds - 6 (4,8%). In 78 patients (62,9%). abdominal frauma was a component of
the combined injury.

Upon admission, all patients were initially friaged according to the severity of their condition using the
Pediatric Trauma Score. In accordance with the developed diagnostic algorithm, patients underwent a
comprehensive examination, including clinical and laboratory tests (complete blood count to determine
hemoglobin, hematocrit, and red and white blood cell counts; blood chemistry to determine ALT, AST,
amylase, urea, and creatinine levels; coagulogram; acid-base balance test; and urinalysis).

All patients underwent ultrasound examination using a modified FAST protocol, which included
standard imaging sites (pericardial, right and left upper quadrant, and pelvic) and additional
projections to assess the parenchymal organs and retroperitoneal space. Plain chest and abdominal
radiography was performed on all patients to detect pneumoperitoneum and associated injuries.

Computed tomography with intravenous contrast was performed in hemodynamically stable
patients (68 children, 54,8%) to clarify the nature and extent of parenchymal organ damage and
to identify retroperitoneal injuries. Diagnostic laparoscopy was performed in cases of inconclusive
noninvasive examination results or in the presence of clinical signs of intra-abdominal bleeding in
hemodynamically stable patients (46 children, 37,1%).

The effectiveness of the diagnostic algorithm was assessed according to the following criteria: time
from admission to diagnosis and start of surgery, frequency of diagnostic errors, frequency of unjustified
laparotomies, informativeness of various diagnostic methods (sensitivity, specificity, prognostic value),
freatment outcomes (mortality, frequency of complications, length of hospital stay).

Results. The implementation of the developed diagnostic algorithm made it possible to significantly
reduce the fime from admission to the start of surgery by 37,2% (from 8612 min to 548 min, p<0,01),
reduce the frequency of diagnostic errors from 18,2% to 6,3% (p<0,05), and reduce the number of
unjustified laparotomies by 24,6% (p<0,05).

As a result of a comprehensive examination, 72 (58,1%) patients were diagnosed with damage
tfo parenchymal organs (liver — 37, spleen — 28, kidneys — 14, pancreas — 5, in some cases mulfiple
injuries were noted), 32 (25,8%) — damage to hollow organs (small intestine — 18, large intestine — 8,
stomach - 3, bladder - 6), 14 (11,3%) — combined damage to parenchymal and hollow organs, 6
(4.8%) — isolated damage to the refroperitoneal space (hematomas, damage to large vessels).

The modified FAST ultrasound protocol demonstrated high sensitivity in detecting free fluid in
the abdominal cavity — 89,7%, with a specificity of 92,3%. However, the method’s informativeness in
identifying the specific source of bleeding and the nature of organ damage was limited (sensitivity
68,5%). The highest accuracy of ultrasound was observed in diagnosing liver (83,6%) and spleen
(79.2%) injuries, and the lowest for hollow organ injuries (42,3%).

Contrast-enhanced CT, performed in 68 (54,8%) hemodynamically stable patients, demonstrated
a sensitivity of 97,3% and a specificity of 98,1% in diagnosing parenchymal organ injuries. This method
allowed for the precise determination of the extent and nature of the injury, the presence of active
bleeding, and the condition of the retroperitoneal space, which was crucial for the choice of

Table 1. Dynamics of hemostasis depending on the type of treatment and the nature of the injury

Conservative therapy (n=43) Laparoscopy (n=44) Laparotomy (n=35)
Liver damage 21 (48,8%) 9 (19,6%) 7 (20,0%)
Spleen injuries 14 (32,6%) 8 (17,4%) 6 (17,1%)
Kidney damage 8 (18,6%) 3 (6.5%) 3 (8.6%)
Injuries to hollow organs 0 (0%) 22 (47,8%) 10 (28,6%)
Combined damage 0 (0%) 4 (8,7%) 9 (25,7%)
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freatment strategy. In 23 (33,8%) patients, CT findings led o a decision to proceed conservatively for
grades IHI parenchymal organ injuries without signs of ongoing bleeding.

Diagnostic laparoscopy, performed in 46 patients (37,1%) with inconclusive noninvasive
examination results, allowed for 100% diagnosis verification and minimally invasive treatment in 31
(67.4%) patients. This method proved to be the most effective in diagnosing hollow organ injuries
(sensitivity 98,6%) and diaphragmatic injuries (sensitivity 100%).

Based on diagnostic results, patients were divided into tactical groups: conservative freatment — 43
(34,7%). laparoscopic intervention — 46 (37,1%), laparotomy — 35 (28,2%). The use of a differentiated
approach allowed us to increase the proportion of organ-preserving surgeries for spleen injuries from
42% to 76% (p < 0,01). Conversion of laparoscopy to laparotomy was required in 7 cases (15,2%), pri-
marily in cases of combined injuries and massive hemoperitoneum.

Analysis of long-term results showed that the infroduction of a comprehensive algorithm for early
diagnosis and a differentiated approach to tfreatment made it possible to reduce mortality from
12,4% to 4,6% (p<0,05), reduce the incidence of postoperative complications from 28,7% to 12,4%
(p<0,01) and shorten the average length of hospitalization from 14,3+2,8 to 9,7£1,9 days (p<0,05).

Conclusion. The study demonstrates the effectiveness of a comprehensive approach to the early
diagnosis of fraumatic abdominal and retroperitoneal injuries in children. The developed diagnostic
algorithm, based on the sequential use of non-invasive and minimally invasive methods, taking into
account the patient’s hemodynamic status, optimizes the diagnostic process and improves tfreatment
oufcomes.

The modified FAST ultrasound protocol is a highly informative initial diagnostic method, allowing for
the rapid detection of free fluid in the abdominal cavity and the determination of further examination
and freatment strategies. Contrast-enhanced computed tomography (CT) is the most informative
method for diagnosing parenchymal organ and refroperitoneal injuries, allowing for a highly accurate
determination of the extent of damage and the presence of active bleeding. Diagnostic laparoscopy
is the method of choice when hollow organ injuries are suspected and noninvasive examination
results are inconclusive. It allows not only for diagnosis verification but also, in most cases, for minimally
invasive treatment.

A differentiated approach to choosing freatment tactics, taking into account the nature and
extentof damage, the patient’shemodynamic status, and the results of a comprehensive examination,
allows for an increase in the proportion of organ-preserving surgeries, a reduction in the incidence of
complications and mortality, and a reduction in the length of hospital stay.

Thus, the implementation of the developed comprehensive algorithm for the early diagnosis of
fraumatic injuries to the abdominal organs and retroperitoneal space in children allows for a significant
improvement in the freatment outcomes for this category of patients and can be recommended for
widespread use in the clinical practice of pediatric surgical hospitals.
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COBEPLUEHCTBOBAHUE METOAOB PAHHEA AMATHOCTUKU KAK $AKTOP ONTUMU3ALLUK
NCXOAOB HEOTAOXHOW XUPYPTMYECKOMN MOMOLLU NPU TPABMAX ABAOMUHAAbHbIX
OPTAHOB U 3ABPIOLLUUHHBIX CTPYKTYP Y AETEM

M.f. Aanaes, A.A., FTadypos, 4.M. AGayBaaneBa

AHAMXAHCKMA TOCYAQPCTBEHHbBIM MEAMLIMHCKUIA MHCTUTYT, AHAMXKAH, Y30EKMCTaH

IMPROVEMENT OF EARLY DIAGNOSTIC METHODS AS A FACTOR IN OPTIMIZING
THE OUTCOMES OF EMERGENCY SURGICAL CARE FOR INJURIES OF ABDOMINAL ORGANS
AND RETROPERITONEAL STRUCTURES IN CHILDREN

M.Ya. Allaev, A.A. Gafurov, Ch.M. Abduvalieva

Andijan State Medical Institute, Andijan, Uzbekistan

Pesiome. TPABMATUHECKME MOBPEXAEHMI OPIrAHOB BPIOLLIHOM MOAOCTU M 3ABPIOLLMHHOIO MPOCTPAHCTBA Y
AETEN OCTAIOTCH OAHOM M3 HAOMBOAEE CAOXHBLIX MPOBAEM B SKCTPEHHOM MEAMATPUHECKOM XMPYPI1KM, CONpo-
BOXAQSAChH BbICOKMM YPOBHEM AETOABHOCTU M MHBAAMAM3ALMM. CBOEBPEMEHHAA U TOYHAA AMATHOCTUKA TAKMX
MOBPEXAEHUN MPEACTABAAET 3HAYUTEABHBIE TPYAHOCTU M3-30 AHATOMO-CPU3MOAOTUHECKMX OCODEHHOCTEN AET-
CKOTO OPraHM3Mda, HEPEAKO CTEPTOM KAMHUYECKOM KAPTUHBI M OTPAHUYEHHBIX BO3MOXHOCTEM MPUMEHEHUS UH-
BA3MBHbIX AMATHOCTUYECKMX METOAOB.

LLeAb. Y AyyLLIEHWE PE3YABTATOB SKCTPEHHOM XMPYPIMYECKOM MOMOLLM AETAM C TPOABMATUYECKMMM MOBPEXK-
AEHUIMM OPTAHOB BPIOLLIHOM MOAOCTU U 3ABPIOLLMHHOIO MPOCTPAHCTBA MYyTEM PA3PABOTKM M BHEAPEHMI KOM-
MAEKCHOrO OATOPUTMA PAHHEN AMATHOCTUKU M AMADIDEPEHLMPOBAHHOTO MOAXOAQ K XMPYPIMYECKOMY AEYe-
HUIO.

MaTepuaAbl U METOAbL. B MCCAEAOBAHME BKAIOYEHDI 124 NAUMEHTA AETCKOro Bo3pacTtd (oT 1 A0 17 AeT) C
MNOAO3PEHNEM HA TPOBMATUHECKME MOBPEXKAEHMI OPTAHOB OPIOLLHOM MOAOCTU U 3A0PIOLLIMHHOIO MPOCTPOH-
CTBA, MOCTYMMBLLIMX B SKCTPEHHOM MOpPAAKE. BCcem naumeHTam MpPpOBOAMAOCH KOMMAEKCHOE OBCAEAOBAHME,
BKAIOYAIOLLLEE KAMHMKO-AQDOPATOPHYIO AMATHOCTUKY, YAbTPO3BYKOBOE MCCAEAOBAHME (Y3M) B pexxmme FAST-
NPOTOKOAQ, peHTreHorpadomto, KT ¢ KOHTPACTUPOBAHMEM (MO MOKA3AHMIM) M AQNAPOCKOMNMD. OLEHUBAAMCH
MHAOOPMATUBHOCTb PA3AMHYHBIX AMATHOCTUHECKMX METOAOB, CPOKM MOCTAHOBKM AMATHO3A, XAPAKTEP XMPYpPriye-
CKMX BMELLIATEABCTB U MCXOAbI AEYEHMS.

PesyAbTaTbl. BHEADEHME PA3PABOTAHHOIO AMATHOCTUYECKOTO OATOPUTMA MO3BOAMAO YMEHBLLIMUTL BPE-
M$S OT MOMEHTA MOCTYMAEHUS AO HAYOAO OMEPATUBHOIO BMELLATEALCTBA HA 37,2% (C 86£12 MUH A0 54%8
MUH), CHU3MTb YHOCTOTY AMATHOCTUYECKMX OLLIMOOK C 18,2% A0 6,3%, yMEHBLLUNTb KOAMHECTBO HEOMPABACOHHbIX
AQMAPOTOMMI HA 24,6%. Y 72 (58,1%) nALMEHTOB OblAM AMATHOCTUPOBAHBI MOBPEXAEHMS MAPEHXMMATO3-
HbIX OPraHoB, y 32 (25,8%) — NoAbix opraHos, y 14 (11,3%) — KOMOUHUPOBAHHbLIE MOBPEXAEHMUA, YV 6 (4,8%)
— M30AMPOBAHHBIE MOBPEXAEHMSI 3AOPIOLLMHHOTO NPOCTPAHCTBA. [TPpMMEHEHNE MOAMPULIMPOBAHHOTO FAST-
MPOTOKOAQ Y 3M MO3BOAMAO OMPEAEAUTb HOAMYME CBOOOAHOM XXMAKOCTU B BPIOLLIHOM NOAOCTU Y 89,7% naum-
€HTOB C BHYTPUOPIOLLIHbIM KpoBoTeyeHneM. KT C KOHTPACTUPOBAHUEM, BIMOAHEHHAS Y 68 (54,8%) remoamHa-
MMYECKM CTAOUABHBIX MALMUEHTOB, MPOAEMOHCTOUPOBAAC YYBCTBUTEABHOCTL 97,3% U cneumndonyHocTs 98,1%
B AMATHOCTUKE MOBPEXAEHMM MAPEHXMMATO3HbBIX OPTAHOB. AMATHOCTUYECKAS AQNAPOCKOMNUS, MPOBEAEHHAOS
y 46 (37,1%) NALMEHTOB C HEOAHO3HAYHBIMMK PE3YABTATAMM HEUHBA3MBHBIX MICCAEAOBAHMIM, MO3BOAMAQ BEPU-
PUUMPOBATL AMArHo3 B 100% CAY4OEB U BBIMOAHUTL A€4EOHOE BMELLATEABCTBO MAAOMHBA3MBHBIM CMTOCOBOM
y 31 (67.4%) naumeHrTa.

3akaoHdeHune. Pa3pa®OTAHHbLIM M BHEAPEHHBIM KOMMAEKCHbBIM OATOPUTM PAHHEW AMATHOCTUMKM TPABMATMYE-
CKMX MOBPEXAEHMN OPraHOB BPIOLLHOM MOAOCTM M 3ABPIOLLMHHOIO MPOCTPAHCTBA Y AETEN, OCHOBAHHbBIM HA
MOCAEAOBATEABHOM MPUMEHEHUU HEMHBA3MBHbIX M MOAOMHBA3MBHBIX METOAOB C Y4€TOM Fr€MOAMHAMMYECKOTO
CTATYCA MNALUMEHTA, MO3BOAAET CYLLLECTBEHHO YAYHYLUMTL PE3YALTATHI A€4eHM. ONTUMU3ALMI AMATHOCTUYECKOTO
NPOLLECCA MPUBOAMT K COKPALLLEHMIO CPOKOB OKA3AHMS CMNELMAAMIMPOBAHHOM MOMOLLLU, CHMXKEHUIO AETAOABHO-
CTU HA 7,8% U YMEHBLLEHMIO YOCTOTbl MOCAEOMNEPALLUOHHBIX OCAOXKHEHMM HA 16,3%.

KatoveBbie caoBa: ABAOMMHAABHAS TPABMA, AETH, PAHHAS AMATHOCTMKA, FAST-MPOTOKOA, KT-AMQrHOCTMKA,
AQMIAPOCKOMUSA, XMPYPrMYECKOE AeYEHNE, 3aBPIOLLIMHHOE MPOCTPAHCTBO.

Abstract Background. Traumatic injuries of abdominal and retfroperitoneal organs in children
remain one of the most challenging problems in emergency pediatric surgery, associated with
high mortality and disability rates. Timely and accurate diagnosis of such injuries presents significant
difficulties due to the anatomical and physiological characteristics of the child’s body, often obscure
clinical presentation, and limited possibilities for using invasive diagnostic methods.
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Objective. To improve the outcomes of emergency surgical care for children with traumatic
injuries of abdominal and retroperitoneal organs by developing and implementing a comprehensive
algorithm for early diagnosis and a differentfiated approach to surgical freatment.

Materials and Methods. The study included 124 pediatric patients (aged 1 to 17 years) with
suspected fraumatic injuries of abdominal and retroperitoneal organs admitted on an emergency
basis. All patients underwent comprehensive examination including clinical and laboratory
diagnostics, ultrasound examination using the FAST protocol, radiography, contrast-enhanced CT
(when indicated), and laparoscopy. The informativeness of various diagnostic methods, time to
diagnosis, nature of surgical interventions, and freatment outcomes were evaluated.

Results. Implementation of the developed diagnostic algorithm reduced the time from admission
to the start of surgical intervention by 37,2% (from 86+12 min to 54+8 min), decreased the frequency of
diagnostic errors from 18,2% to 6,3%, and reduced the number of unnecessary laparotomies by 24,6%.
Injuries of parenchymal organs were diagnosed in 72 (58,1%) patients, hollow organs in 32 (25,8%),
combined injuries in 14 (11,3%), and isolated refroperitoneal injuries in 6 (4,8%). Application of the
modified FAST protocol ultrasound allowed determining the presence of free fluid in the abdominal
cavity in 89,7% of patients with intra-abdominal bleeding. Confrast-enhanced CT, performed in 68
(54,8%) hemodynamically stable patients, demonstrated 97.3% sensitivity and 98.1% specificity in
diagnosing parenchymal organ injuries. Diagnostic laparoscopy, conducted in 46 (37,1%) patients
with ambiguous results from non-invasive studies, allowed verification of the diagnosis in 100% of cases
and performance of minimally invasive therapeutic intervention in 31 (67,4%) patients.

Conclusion. The developed and implemented comprehensive algorithm for early diagnosis of
fraumatic injuries of abdominal and retroperitoneal organs in children, based on the sequential
application of non-invasive and minimally invasive methods considering the patient’'s hemodynamic
status, significantly improves treatment outcomes. Optimization of the diagnostic process leads to
reduced fime for specialized care delivery, decreased mortality by 7,8%, and reduced incidence of
postoperative complications by 16,3%.

Keywords: abdominal frauma, children, early diagnosis, FAST protocol, CTdiagnostics, laparoscopy,
surgical freatment, retroperitoneal space.

AKTYAQABHOCTb. [10 AQHHbBIM BCEMMPHOM OPTAHM3ALLUM 3APABOOXPAHEHMS, TDABMATU3M OCTAETCS
BEAYLLLEM MPUYMHOM CMEPTHOCTU W MHBAAMAM3IALMM AETEM CTapLUe 1 TOAQ BO BCEM MUPE. ABAOMM-
HOABHQOS TDABMA 30HUMAET TPETbE MECTO B CTPYKTYPE AETCKOTO TPABMATU3IMA NMOCAE YEPEMHO-MO3-
FOBOW TPCBMbI M MOBPEXKAEHUINA OMOPHO-ABUIATEABHOTO ANNAPATA, COCTABAAS 10-15% BCEX TPABMO-
TU4ECKMX MOBPEXAEHMM [1, 6]. NP1 STOM AETAABHOCTb MPU THKEABIX COYETAHHBIX TPABMAOX OPIOLLIHOM
MOAOCTU Yy A€TEM AOCTUraeT 25-40%, O 4OCTOTA AMATHOCTMYECKMX OLLMOOK BapbmpyeT oT 15 Ao 30%.
OCOBEHHOCTM AETCKOTO OPraHM3MA, BKAIOHAS MEHBLLYIO 3ALLLMLLLEHHOCTb OPITAHOB BPIOLLIHOM MOAO-
CTU M3-30 TOHKOM BPIOLLIHOM CTEHKM, OTHOCUTEABHO BOAbLLME PA3ZMEPDI MEYEHN U CEAE3EHKMU, MEHb-
LLlee KOAMYECTBO BHYTPMOPIOLLIHOTO XXMPA, ONMPEAEAAOT CMELMAUKY TPOABMATUHECKMX MOBPEXAEHMI
M BAMSIOT HO AMATHOCTMYECKMI NpoLecc [2, 7].

CAOXHOCTM AMATHOCTUKM ABAOMMHAABHBIX M 3AOPIOLLIMHHbBIX MOBPEXAEHUM Y AETEN YCYTyOASIOT-
C4 OCOBEHHOCTAMM KAMHUYECKOTO TEYEHUS: AETU MACALLIETO BO3PACTA YOCTO HE MOTYT TOYHO AOKQ-
AM30BATb BOAb M OMMCATb CBOM OLLLYLLLEHMS, MbILLEYHBIM AECDAHC MOXET ObITb CAABO BbIPOXKEH, A
CUMMTOMBI MEPUTOHEAABHOM PECKLMM HEPEAKO CTEPTLI, OCODEHHO MPU CoYETAHHOM Tpasme [3, 8].
AMATHOCTUYECKME OLLUMOKM MPUBOAAT K 30AEPKKE OKA3AHMS CMELMAAMIMPOBAHHOM MOMOLLLM, HTO HE-
MNOCPEACTBEHHO BAMAET HO UCXOA AEHEHMS.

TPAAMLMOHHbBIE AMATHOCTUHECKME METOABI, BKAIOYAIOLLME OU3MKAABHOE OBCAEAOBAHME, AQBO-
PATOPHbLIE TECTLI U PEHTTEHOTPAMMIO, MMEIOT OTPAHUYEHHYIO YYBCTBUTEABHOCTb M CNELMAPUIHOCTD B
BbISBAEHUM ABAOMUMHOABHBIX MOBPEXAEHMIN Y AeTeN. COBPEMEHHbIE BM3YAAMIMPYIOLLIME TEXHOAOTUM,
TakMe Kak ¥Y3M B pexxmme FAST, KOMMbIOTEPHAS TOMOTPAOUI C KOHTPACTUPOBAHUEM M AMATHOCTMYE-
CKAs AQNAPOCKONMS, OBAQAQIOT 3HAYUTEABHO OOABLLIMMM BOSMOXXHOCTIMM, OAHTKO TPebyloT aaanTa-
LMK 1M CTAHAQRTU3ALMM MPUMEHUTEABHO K MEAMATPUYECKOM NPAKTUKE [4, 9].

HecmoTps HO AOCTUMHYTbIE YCMEXM B AMATHOCTMKE U AEYEHMM TPABMATUHECKMUX MOBPEXKAEHMM
OPraHOB OPIOLLHOM MOAOCTM U 3ABPIOLLMHHOIO MPOCTPAHCTBA Y AETEM, OCTAIOTCH HEPELLUEHHbIMM
BOMPOCHI OMNTUMOABHOM MOCAEAOBATEABHOCTU MPUMEHEHMS AMATHOCTMHECKMX METOAOB, Amdodoe-
PEHLMPOBAHHOIO MOAXOAQ K BbIOOPY XMPYPIMHECKOM TAKTUKM U OMPEAEAEHUST HETKMX KPUTEPUEB AAS
KOHCEPBATUBHOIO BEAEHUSI UAM OMEPATUBHOIO BMELLIATEALCTBA. OCOBYIO 3HAYUMOCTb MPEACTABASET
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PA3PABOTKA AATOPUTMOB PAHHEN AMATHOCTUKM, MO3BOASIOLLLMX B MOKCMMOABHO KOPOTKME CPOKM U1 C
BbICOKOM TOYHOCTBIO OMPEAEAUTD XAPAKTER M OObEM MOBPEXKAEHMM, YTO IBAIETCA KAIOYEBBIM GDOKTO-
POM YAYYLLIEHMS PE3YABTATOB A€YEHMI AGHHOM KATETOPMM NALMEHTOB [5, 10].

LLeAb MCCAEAOBAHUA. YAYHLLIEHME PEIYALTATOB DKCTPEHHOM XMPYPIMYECKOM MOMOLLM AETIM C
TPABMATUYECKMMM MOBPEXKAEHNIMM OPIFAHOB BPIOLLIHOM MOAOCTU M 3A0PIOLLMHHOIO NPOCTPAHCTBA
nyTem paspaboTkm 1M BHEAPEHUI KOMMAEKCHOTO AATOPUTMA PAHHEN AMATHOCTUKM M AMdDTDEPEHLLM-
POBAHHOTO MOAXOAQ K XMPYPIMYECKOMY AEYEHMIO.

MaTepuanbl U MeTOABI. [IPDOBEAEHO MPOCMNEKTUBHOE KAMHUYECKOE MCCAEAOBOHME, BKAIOYOBLLIEE
124 naumeHTa B BO3paAcTe OT 1 A0 17 AET, C NOAO3PEHMEM HA TPABMATUHECKME MOBPREXKAEHUS OPra-
HOB OPIOLLHOM MOAOCTU U 3AOPIOLLMHHOIO NPOCTPAHCTBA, MOCTYMMBLUMX B OKCTPEHHOM MOPSAKE B
OTAEAEHME AETCKOM XMpyprm B mepumoa ¢ 2020 no 2023 roa. Kputepmm BKAIOYEHUS: BO3PACT A0 18 A€T,
HOAMYME TPABMbI XXMBOTA (TYMAS MAM MOOHUKAIOLLLAS), BOEMSA OT MOMEHTA TPABMbI AO MOCTYMAEHMS
He BoAee 24 HOaCOB, MHADOPMUMPOBAHHOE COTAACHE POAMTEAEN MAM 3AKOHHbIX MPEACTABUTEAEN HO
Yy4QCTHUE B MICCAEAOBAHMM.

[0 MEXAHM3MY TOABMbI MALMEHTbI PACAPEAEAMANCH CAEAYIOLLLUM ODPA30OM: AOPOXXHO-TPAHC-
MOPTHbIE MPOUCLLECTBUI — 56 (45,2%), naaeHWe C BbICOTbl — 28 (22,6%), CMOPTUBHbIE TPABMbI — 22
(17,7%), ©bitoBbIE TPABMBI — 12 (9,7%), NpoHMKatoLLME paHeHus — 6 (4,8%). Y 78 (62,9%) naumeHTos
ABAOMMHAABHAS TPABMA FBAFAACH KOMMOHEHTOM COYETAHHOM TPABMBI.

Bce naumeHTbl Mpr NOCTYMAEHMM MOABEPTAAMCH MEPBUYHOM COPTUPOBKE MO THKECTU COCTOAHMS C
MCMOABb3OBAHMEM MEAMATPUHECKOM LLIKAABI TPABMbI (Pediatric Trauma Score). B cootBeTCTBMM C pas-
PABOTAHHBIM AATOPUTMOM AMATHOCTUKM MALMEHTAM BbIMOAHIAOCH KOMMAEKCHOE OOCAEAOBAHME,
BKAIOYQIOLLLEE KAMHMKO-AQBOPATOPHBIE MCCAEAOBAHMA (OOLLIMM OHAAM3 KPOBM C OMPEAEAEHUEM
YPOBHS reMOTAOBUMHA, TEMATOKPUTA, KOAMYECTBA SPUTPOLMTOB M AEMKOLLUTOB; DMOXMMMHECKMIM AHO-
AM3 KPOBM C onpeaereHnem ypoBHs AAT, ACT, GMMAQ3bI, MOYEBMHbI, KPEATUHMHA; KOATYAOTPAMMA;
MCCAEAOBOHME KMCAOTHO-OCHOBHOTO COCTOAHMS; OBLLLMIM OHAAM3 MOM).

Bcem MauMEHTAM BbIMOAHAAOCH YABTPOA3BYKOBOE MCCAEAOBAHME MO MOAMAOULIMPOBAHHOMY FAST-
MPOTOKOAY, BKAIOHAKOLLLEMY CTAHAOPRTHBIE TOYKM MCCAEAOBAHMUS (MEPUKAPAMAABHAY, MPOABAR U AEBAS
BEPXHEKBAAPOHTHbIE, TA30BAS) M AOMOAHUTEABHBIE MPOEKLMU AAT OLLEHKM COCTOAHUS MOAPEHXMMATO3-
HbIX OPTrAOHOB M 3ABPIOLLIMHHOIO NPOCTRAHCTBA. OB30PHAS PEHTTEHOTPAOUI OPTrAHOB IPYAHOM KAETKM
1 BPIOLLIHOM MOAOCTM MPOBOAMACCH BCEM MNALMEHTAM AAS BbIIBAEHUS MHEBMOMEPUTOHEYAMA U COMYT-
CTBYIOLLLMX MOBPEXKAEHUN.

KomnbloTepHas TOMOrpadoms C BHYTPMBEHHbBIM KOHTPACTUPOBAHMEM BbIMOAHIAQCH FE MOAMHOMM-
4ECKM CTADUMABHBIM MAUMEHTAM (68 aeTen, 54,8%) AAf YTOYHEHUA XAPOAKTEPA U OObEMA MOBPEXAE-
HWUM MAPEHXMMATO3HbIX OPraHOB, A TAKXE BbISBAEHMS MOBPEXAEHMIN 3AOPIOLLMHHOIO MNPOCTPAHCTBA.
AMArHOCTMYECKAS AQMAPOCKOMMA MOOBOAMACCH B CAYYASIX HEOAHO3HOYHbBIX PE3YABTATOB HEWMHBA3MB-
HbIX MCCAEAOBAHMM UAM MPU HAAMYUU KAMHUYECKMX MPU3HAKOB BHYTPUOPIOLLHOIO KPOBOTEYEHMS Y re-
MOAMHOMMYECKM CTABUMABHBIX MAUMEHTOB (46 aeTen, 37,1%).

P IPHEKTMBHOCTb AMATHOCTUHECKOTO OATOPUTMA OLLEHMBAAQCH MO CAEAYIOLLIMM KPUTEPUIM: BPE-
MS OT MOMEHTA MOCTYMAEHUS AO MOCTAHOBKM AMATHO3Q M HAYOAOQ OMEPATUMBHOIO BMELLIOTEABCTBQ,
4ACTOTA AMATHOCTMHECKMX OLUMOOK, YACTOTA HEOMPABACGHHbLIX AQMAPOTOMMUM, MHAOOPMATUBHOCTb
PA3AMYHBIX AMATHOCTUHECKMX METOAOB (4YBCTBUTEABHOCTb, CNELUMAOUYHOCTb, MPOTHOCTHUYECKAS LLEH-
HOCTb), MCXOAbI AEYEHUSA (AETAABHOCTb, HOCTOTA OCAOXHEHMM, AAMTEABHOCTb MPEOLIBAHMSA B CTALMO-
Hape).

Pe3yAbTaTthbl. BHeApeHmne pa3spabOTAHHOTO AMArHOCTMYECKOTO AATOPUTAMA MO3BOAMAO AOCTOBEP-
HO YMEHbLLIMTb BDEMSI OT MOMEHTA MOCTYMNAEHMI AO HOYOAQ ONEPATUBHOIO BMELLATEALCTBA HA 37,2%
(c 86x12 muH A0 5418 muH, pP<0,01), CHM3UTL YOCTOTY AMATHOCTMHECKMX oMbBoK ¢ 18,2% A0 6,3%
(p<0,05), yMEHbLLNTD KOAMYECTBO HEOMPABAOHHbBIX AQMAPOTOMMIM HA 24,6% (0<0,05).

B pe3yAbTaTe KOMMNAEKCHOTO OBCAEAOBAHMS Y 72 (58,1%) NALMEHTOB ObIAM AMATHOCTUPOBAHbBI MO-
BPEXKAEHMA MAPEHXMMATO3HBIX OPIraHOB (MeveHb — 37, CEAE3EHKA — 28, MOYKM — 14, MOAXKEAYAOHHAOS
XKEeAE3d — 5, B HEKOTOPBIX CAYHASIX OTMEYOAMCH MHOXECTBEHHbIE MOBPEXAEHMUS), ¥ 32 (25,8%) — no-
BPEXKAEHMS MOAbIX OPFAHOB (TOHKAS KMLLKA — 18, TOACTAS KMLLIKA — 8, XKEAYAOK — 3, MOYEBOM My3bipb — 6),
y 14 (11,3%) — KOMBOUHUPOBAHHBIE MOBPEXAEHMA MAPEHXMMATO3HBIX M MOAbIX OPraHoB, vy 6 (4,8%) —
M3OAMPOBAHHbLIE MOBPEXAEHMI 3AOPIOLLMHHOIO MPOCTPAHCTBA (FTEMATOMBI, MOBPEXAEHMI KPYMHbIX
COCYAOB).

MoandomnumpoBaHHbIM FAST-MPOTOKOA Y 3 MPOAEMOHCTOUPOBAA BbICOKYIO YYBCTBUTEABHOCTb B Bbl-
SBAEHMM CBOBOAHOM XMAKOCTM B OPIOLLIHOM NOAOCTM — 89,7%, Npum cneundomniHocTm 92,3%. OAHAKO
MHJOOPMATUBHOCTb METOAQ B OMPEAEAEHUM KOHKPETHOTO MCTOYHMKA KPOBOTEYEHMS U XAPAKTEPT
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Tabanua 1. AMHOMMKA TEMOCTA3A B 30BUCHUMOCTU OT BUAC A€YEHMS U XAPAKTEPA MOBPEXAEHMS

KoHcepBaTuBHas Tepanus Aanapockonus AanapoTtomus
(n=43) (n=46) (n=35)
MNoBpPeEXAEHMUS NeYeHM 21 (48,8%) 9 (19,6%) 7 (20,0%)
MOBPEXAEHUS CEAE3EHKM 14 (32,6%) 8 (17,4%) 6(17.1%)
MoBpexXAEHM NoYeKk 8 (18.,6%) 3 (6.5%) 3 (8.6%)
MoBPEXAEHMS MOABIX OPraHOB 0 (0%) 22 (47,8%) 10 (28,6%)
KOMBUHUPOBAHHbIE 0 (0%) 4(8,7%) 9 (25.7%)
MOBPEXAEHMS

MOBPEXAEHMA OPraHOB ObIAQ OrPAHUYEHA (4YBCTBUTEABHOCTb — 68,5%). HOMBOAbLLIAS TOYHOCTL Y 3M
OTMEYEHA MPU AMArHOCTUKE MOBPEXAEHMIM NedveHn (83,6%) n ceaeseHkn (79,2%), HOMMEHbLLAS — MPK
MOBPEXAEHMAX MOAbIX OPTAHOB (42,3%).

KT C KOHTPACTUPOBAHMEM, BBIMOAHEHHAS Y 68 (54,8%) reMOAMHAMMYECKM CTABUABHbBIX MALLMEHTOB,
NPOAEMOHCTPUPOBAAA HyBCTBUTEABHOCTb 97,3% M cneumduniHOCTb 98,1% B AMATHOCTUKE MOBPEXAE-
HUM MOPEHXMMATO3HBIX OPraHOB. MEeTOA MO3BOAMA TOHHO OMPEAEAMTL CTEMEHDL U XAPAKTEP MOBPEX-
AEHUS, HOAMYME AKTUBHOIO KPOBOTEYEHMS, COCTOAHME 3AOPIOLLMHHOMO NPOCTPAHCTBA, YTO MMEAO Pe-
LLIQtoLLEE 3HAYEHME AAS BbIOOP A TAKTUMKM AedeHms. Y 23 (33,8%) naumeHTos no pesyAabtatam KT ObIAO
NPUHATO PELLEHNE O KOHCEPBATUBHOM BEAEHUM MPU MOBPEXAEHMIX MAPEHXUMATO3HbBIX OPTAHOB ||
CcTerneHn 6e3 NPM3HAKOB MPOAOAXKOIOLLLETOCS KPOBOTEYEHMA.

ANArHOCTMYECKAd AQNAPOCKOMNMS, NpoBeAEHHAs Y 46 (37,1%) NALMEHTOB C HEOAHO3HAYHBIMMK pe-
3YABTATAMM HEWMHBA3MBHBIX MCCAEAOBAHMM, MO3BOAMAC BEPUDULMPOBATL AMArHO3 B 100% CAYy4OEB U
BbIMOAHUTb A€4EOHOE BMELLIATEABCTBO MOAOMHBA3MBHBIM CTOCOBOM Yy 31 (67,4%) naumeHTa. MeTtoa
OKQ30ACS HaMBoAeEe MHAOOPMATUBHBIM MPU AMATHOCTUKE MOBPEXAEHMM MOAbIX OPraAHOB (4yBCTBM-
TEABHOCTb — 98,6%) 1 AMATOPATMbI (4YBCTBUTEABHOCTb — 100%).

Mo pe3yAbTaTaM AMATHOCTUMKM MAUMEHTbI ObIAM PACMPEAEAEHBI MO TAKTUHECKMM TPYMMNAM: KOH-
CepBATUBHOE AeYeHMe — 43 (34,7%), AQNAPOCKOMMYECKOE BMELLIATEALCTBO — 46 (37,1%), AQNapoTO-
mms — 35 (28,2%). NpumeHeHne amdodpepEeHLMPOBAHHOTO MOAXOACQ MO3BOAMAO YBEAMHYUTL AOAID OP-
FTAHOCOXPAHSIOLLMX OMEPALMM MPU MOBPEXAEHUIX CeAe3eHKn C 42% A0 76% (p<0,01). KoHsepcus
AQMAPOCKOMUU B AQNAPOTOMMIO NOTPEBOBAAACH B 7 CAyHasXx (15,2%), NpenmyLLECTBEHHO MPU KOM-
OUHMPOBAHHbBIX MOBPEXAEHMAX MU MACCUBHOM FTEMOMEPUTOHEYME.

AHOAM3 OTAGAEHHbIX PE3YALTATOB MOKA3AA, H4TO BHEAPEHUE KOMMAEKCHOTO OATOPUTMA PAHHEN
AMATHOCTHKM 1 AMAOCDEPEHLMPOBAHHOTO MOAXOAC K AEYEHMIO MO3BOAMAO CHU3UTb AETOABHOCTb C
12,4% A0 4,6% (p<0,05), YMEHbBLLUUTL YOCTOTY MOCAEOMNEPALIMOHHbBIX OCAOXHEHWM C 28,7% A0 12,4%
(p<0,01) 1 CoKpPATUTL CPEAHMI CPOK FOCIUTAAM3IALMM C 14,312,8 A0 9,7£1,9 AH4 (p<0,05).

3akAloyeHHne. [poBEAEHHOE MCCAEAOBAHME AEMOHCTPUPYET 3DAEKTUBHOCTb KOMMAEKCHOTO
MNOAXOAQ K POHHEN AMATHOCTMKE TPOBMATUHECKMX MOBPREXAEHMIM OPTAHOB OPIOLLHOM MOAOCTU U 30-
OPOLLUMHHOIO MPOCTPAHCTBA Y AeTer. PA3pa®oOTAHHbIM AMATHOCTUYECKMIM AATOPUTM, OCHOBAHHbIM HA
MOCAEAOBATEABHOM MPUMEHEHMMU HEMHBA3MBHbIX M MOAOMHBA3MBHBIX METOAOB C Y4ETOM Fr€MOANHO-
MMYECKOro CTATYCA MALMEHTA, MO3BOAIET OMNTUMMU3UPOBATh AMATHOCTUYECKMM MPOLLECC M YAYYLLIMTD
PE3YABTATbI AEYEHMS.

MoAMPOUUMPOBAHHDBIM FAST-MPOTOKOA Y3 9BAIETCS BbICOKOMHODOPMATUMBHBIM METOAOM MNEP-
BUYHOM AMATHOCTMKM, MO3BOASIOLLLMAM B KPATHAMLLME CPOKM BbISBUTb HOAMYME CBOBOAHOM XXMAKOCTM
B OPIOLLIHOM MOAOCTU U OMNPEAEAUTb AOABHEMLLIYIO TOKTUKY OOCAEAOBAHUSA U AedeHMs. KommbloTep-
HAS TOMOTPAOUA C KOHTPACTUPOBAHMEM AEMOHCTPUPYET HAOMBOABLLYIO MHADOPMATUBHOCTL B AMO-
THOCTUKE MOBPEXAEHMN MAPEHXMMATO3HBIX OPraHOB M 3ABPIOLLMHHOIO MPOCTPAHCTBA, MO3BOASS C
BbICOKOM TOYHOCTBIO OMPEAEAUTb CTEMEHb MOBPEXAEHMA M HOAMYUE AKTMBHOTO KPOBOTEYEHMS. ANO-
FTHOCTMYECKA AQMAPOCKOMMA IBAIETCS METOAOM BbIOOPA MPU MOAO3PEHMM HA MOBPEXKAEHMSI MOAbIX
OPraHOB M HEOAHO3HAYHbIX PE3YALTATAX HEMHBA3MBHbBIX MCCAEAOBAHMM, MO3BOAAS HE TOABKO BEPUMTOU-
LLMPOBATb AMATHO3, HO U B OOABLLIMHCTBE CAY4OEB BbIMOAHUTL A€4EOHOE BMELLIATEABCTBO MAAOUHBO-
3MBHbBIM CMTOCOOOM.

AMdbdbepeHUMPOBAHHBIM MOAXOA K BbIOOPY TAKTUKM A€4EHMS C YHETOM XAPAKTEPA M 06beMA MO-
BPEXAEHUN, TEMOAMHOAMMYECKOTO CTATYCA NALMEHTA M PE3YALTATOB KOMMAEKCHOTO OOCAEAOBAHMA
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MO3BOASET YBEAMYMUTD AOAID OPTAHOCOXPAHSIOLLMX ONepaLmMi, CHU3MUTL YOCTOTY OCAOXKHEHMM U Ae-
TAABHOCTb, O TAKXXE COKPATUTb CPOKM NPEOBLIBAHMS B CTALMOHAPE.

TakMm 0BPA3OM, BHEAPEHME PA3PABOTAHHOTO KOMMIAEKCHOTO AATOPUTMA PAHHEN AMATHOCTUKM
TPOBMATUMHECKMX MOBPEXAEHMM OPTAHOB OPIOLLIHOM MOAOCTU M 3ABPIOLLMHHOIO MPOCTPAHCTBA Y AE-
TEWM MO3BOASET CYLLLECTBEHHO YAYHLLIMTb PE3YABTATHI AEYEHMS ACHHOM KATETOPUM NALMEHTOB U MOXET
ObITb PEKOMEHAOBAHO AAS LLIMPOKOTO MPUMEHEHMUS B KAMHUYECKOM MPAKTUKE AETCKMX XMPYPIMYECKUX
CTALIMOHOPOB.
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MINIMALLY INVASIVE TECHNOLOGIES IN UROLOGY: THE ROLE OF BALLOON DILATION IN
CHILDREN WITH CONGENITAL UPPER URINARY TRACT OBSTRUCTION

A. Galuzinskaya, S. Zorkin, E. Petrov, A. Gusev

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

Objective. To systematize and summarize modern data on the role of balloon dilatation in the treatment of
congenital upper urinary fract obstruction in children.

Methods. The search was conducted in PubMed, Scopus, Web of Science, and Google Scholar databases
from January 1990 to May 2024. The following keywords and their combinations were used: “balloon dilation,”
“balloon dilatation”, *congenital ureteropelvic junction obstruction,” “primary obstructive megaureter,” “chil-
dren,” "pediatric urology,” “minimal invasive freatment,” “endoscopic freatment.” AND/OR logical operators
were used to clarify the query. Only articles published in peer-reviewed journals were included.

Results. This systematic review demonstrates that balloon dilatation is an effective and safe treatment meth-
od for congenital upper urinary tract obstruction in children, with a total success rate of 81.4%.

Keywords: balloon dilatation, primary obstructive megaureter, children, pediatric urology, minimally invasive
freatment, endoscopic tfreatment.

For citation: Galuzinskaya A., Zorkin S., Petrov E., Gusev A. Minimally invasive fechnologies in urology: the role
of balloon dilation in children with congenital upper urinary tract obstruction.

Introduction. Congenital upper urinary tract obstruction in children is one of the most common causes of
obstructive uropathy in pediatric urology, characterized by impaired urine outflow from the renal pelvis or ure-
ter, parenchymal afrophy, and decreased renal function. The main clinical manifestations are ureteropelvic
junction (UPJ) obstruction and primary obstructive megaureter (POM). Traditionally, pyeloplasty and ureteral
reimplantation were considered the primary tfreatment for these conditions. However, in recent decades, mini-
mally invasive endourological fechniques, particularly high-pressure balloon dilation, have increasingly come
to the forefront.

Balloon dilation is a method of mechanically widening a narrowed segment of the urinary tract using a high-
pressure balloon inserted transurethrally or percutaneously. This procedure is used both as a primary treatment
option and for recurrences after surgery. It is particularly attractive in pediatrics, where reduced invasiveness,
shortened anesthesia time, and shorter postoperative periods are critical.

A number of authors: Ripatti, 2023; Orddnez, 2022; and Parente, 2016 [1, 2, 3] indicate the high efficacy and
safety of balloon dilation in children of different ages, including infants up to 24 months. However, this method
has not yet been included in infernational recommendations as a first-line standard, due fo limited long-term
data and heterogeneity of outcome assessment criteria.

The purpose of this article. To systematize and summarize current data on the role of balloon dilation in
the treatment of congenital upper urinary tract obstruction in children, with an emphasis on efficacy, safety,
technique features, and indications for use in pathologies such as primary obstructive megaureter and hydrone-
phrosis caused by ureteropelvic stenosis, as well as a comparison of the results of balloon dilation with alternative
freatment methods.

Materials and methods. This review was conducted using the PRISMA 2020 (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) principles and recommendations, which ensures a
systematic and reproducible approach to literature selection and analysis.

A search was conducted in PubMed, Scopus, Web of Science, and Google Scholar from Janu-
ary 1990 to May 2024. The following keywords and their combinations were used: “balloon dilation”,

“balloon dilatation”, “congenital ureteropelvic junction obstruction”, “primary obstructive megaure-
ter”, “children”, “pediatric urology”, "minimally invasive tfreatment”, and “endoscopic freatment”.
Boolean operators AND/OR were used to refine the query. Only articles published in peer-reviewed
journals were included.

The following were included: original studies, reviews, and meta-analyses; papers containing data
on the use of balloon dilation in children with UPJO or POM; publications describing clinical outcomes,
complications, and methodology. The following were excluded: articles describing only adult pa-
tients; isolated clinical cases without statistical analysis; publications without full text or with insufficient

methodological transparency.
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Initially, 412 publications were identified. After removing duplicates (n=126) and assessing fitles
and abstracts, 197 were excluded. Full texts were analyzed for 89 articles, of which 38 were included
in the final review.

Ethical aspects: Since the study is a systematic review of published data, ethical committee ap-
proval was not required.

Results. Anatomical, physiological and clinical aspects of upper urinary tract obstruction in children

In this article, we discuss the two most common types of obstruction: ureteropelvic junction (UPJ)
stenosis and primary obstructive megaureter (POM).

Ureteropelvic stenosis (UPS obstruction) is a type of obstruction observed in approximately 1 in
1,000 newborns and accounts for up to 80% of all obstructive anomalies of the upper urinary tract in
children [4]. It may be caused by congenital dysplasia of the muscular layer in the junctional zone,
the presence of fibrous bands, vascular compression, or impaired peristalsis. Obstruction leads o
urinary retention in the renal pelvis and progressive hydronephrosis. Diagnosis is made primarily using
ultrasound, dynamic nephroscintigraphy, and magnetic resonance urography.

Primary obstructive megaureter (POM) is characterized by segmental narrowing of the distal ure-
ter while maintaining peristalsis in the proximal segment. It can be unilateral or bilateral and is primar-
ily detected in newborns during routine ultrasound. It is often asymptomatic, but as it progresses, it
causes urinary tfract infection, pain, and decreased renal function. If the condition is stable or regress-
ing, observation is indicated; however, if function worsens or infections occur frequently, surgical cor-
rection is required [5, 6].

Balloon dilation technique: stages, instruments, postoperative management

Balloon dilation of upper urinary tract obstruction in children is performed using modern, high-pre-
cision endoscopic and radiographic fechnologies. The procedure requires strict adherence to tech-
nigue, especially given the anatomically small size of the urinary system in infants and young children.

Before the procedure, the following is required:

* Ultrasound of the kidneys and urinary tract in dynamics;

e Radionuclide nephroscintigraphy (MAG-3 or DTPA) to assess function and drainage;

e Cystourethrography - if vesicoureteral reflux is suspected;

* General and bacteriological analysis of urine (ideally sterile urine at the tfime of intervention);

* Taking antibiotics the day before and on the day of surgery to prevent infection [6].

The surgery is performed under general anesthesia in a cath lab or endourology suite. There are
two main approaches: retrograde (through the urethra and bladder) and percutaneous (through the
lumbar region). The retrograde approach is the most common [2, 7].

1. Cystoscopy and catheterization of the ureter

2. A urethrocystoscope of the appropriate size (69 Fr) is inserted and the ureteral orifice is cath-
eterized.

3. Insertion of the guidewire under fluoroscopy confrol

A 0,014 inch guidewire is passed through the catheter into the lumen of the ureter and further into
the renal pelvis.

4. Balloon dilation

A dilation balloon (usually 4-6 mm in diameter and 2-4 cm in length) is inserted through the guide-
wire. The balloon is inflated under high pressure (8-18 atm) for 1-3 minutes to achieve radiological
disappearance of the stenosis. Both standard balloons and special modifications, such as the Cutting
Balloon, are used, particularly in cases of severe fibrosis [3].

Studies show that the choice of balloon size (usually 4-8 mm in diameter) and pressure level are
critical for efficacy and safety. Excessive pressure increases the risk of perforation, while insufficient
pressure reduces effectiveness [8, 9].

Installation of internal drainage (JJ stent)

After successful dilation, a two-loop ureterostent is placed for 4-6 weeks to prevent restenosis and
ensure urine outflow.

Postoperative care

e Anfibacterial therapy continues for another 5-7 days;

e Removal of the JJ stent - after 4-6 weeks under short-term anesthesia;

* A follow-up ultrasound is performed at 1, 3, 6 and 12 months after surgery;

* Repeat nephroscinfigraphy after 6 months fo assess function and drainage.

Repeat nephroscintigraphy after 6 months to assess function and drainage.
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Efficacy and long-term results of balloon dilation in children

The results of using balloon dilation to tfreat congenital upper urinary tract obstruction in children
have been accumulating since the late 1990s, and to date, more than 30 studies have been pub-
lished describing the procedure’s effectiveness in both the short-term and long-term. The overall trend
indicates high clinical efficacy and safety when the technical requirements are met and patient se-
lection is appropriate.

Technical and clinical success rates of balloon dilation in children vary depending on the loca-
tion of the obstruction, patient age, balloon size, and drainage method. According to a systematic
review by Ripatti, 2023 [1], the overall clinical success rate for the tfreatment of primary obstructive
megaureter was 83-88%, with the need for reintervention not exceeding 15%.

In a study by Orddinez, 2022 [2], which included 112 children with UPJ obstruction, the success rate
was 86.6% with a mean follow-up of over 5 years. The authors noted that the majority of failures occurred
in children under 6 months of age, which may be due to anatomical and tissue healing differences.

In a study by Orddinez, 2022 [2], which included 112 children with UPJ obstruction, the success rate
was 86.6% with a mean follow-up of over 5 years. The authors noted that the majority of failures occurred
in children under 6 months of age, which may be due to anatomical and tissue healing differences.

A comparative analysis with laparoscopic pyeloplasty by Xu, 2016 [4] demonstrated comparable
efficacy of balloon dilation with shorter surgical times, faster recovery, and fewer complications. How-
ever, the rate of reoperations was slightly higher in the dilation group—13% versus 5% with laparos-
copy.

In infants under 12 months, the method is also highly effective; however, this group is at risk of
restenosis [6, 11]. However, even in children under 6 months, balloon dilation can be successfully per-
formed provided the technique is followed and postoperative care is adequate [8, 12].

In case of recurrence, repeated dilation may be performed, including with the use of a cutting
balloon-a modified device with microblades that increases the likelihood of successful dissection of
the fibrous ring [3]. Percutaneous endopyelotomy may also be performed, especially in complex or
previously operated cases [13, 14].

Thus, balloon dilation has demonstrated high efficiency with minimal invasiveness and can be
considered as a valid alternative to traditional surgical methods, especially in younger patients and
with isolated stenoses.

With the push to minimize invasiveness and accelerate recovery in pediatric urology, balloon
dilation is increasingly gaining ground in the treatment of congenital upper urinary tract obstruction.
However, it's important to understand its place in comparison to other methods: ureteropelvic junc-
tion reconstruction for hydronephrosis, ureteral reimplantation, stenting, and endopyelotomy.

Laparoscopic pyeloplasty is currently considered the “gold standard” for surgical freatment of
UPJ obstruction in children, especially those over 1 year of age. It is characterized by high efficiency
(up to 95-98%) and low recurrence rate [4].

However, balloon dilation has advantages in a number of respects:

e Minimally invasive — no external incisions required;

 Short duration of surgery —on average 30-45 minutes versus 90-120 minutes with laparoscopy [2];

* Less need for postoperative analgesia and shorter hospital stay [1];

* Possibility of performing on an outpatient basis with the appropriate technical equipment.

At the same fime, according to Xu, 2016 [4], the rate of re-interventions after balloon dilation was
13%, which is higher than that of laparoscopic pyeloplasty (5%). This requires careful patient selection,
especially in cases with severe fibrosis or secondary obstructions.

Endopyelotomy is a method of transluminal dissection of stenosis using a cold knife, laser or cutting
balloon, used primarily in children with relapse after reconstructive surgery or with atypical anatomy.

Comparative analysis showed:

e Similar effectiveness in re-operated children [13, 15];

e Higher risk of bleeding and strictures with laser or cold endopyelotomy compared with balloon
dilation [12];

¢ The advantage of a cutting balloon is in cases of dense fibrosis, where a conventional balloon is
ineffective [3]. Thus, endopyelotomy can be considered as a second-line option when balloon dila-
tion fails.

Primary obstructive megaureteris characterized by a narrowing at the vesicoureteral orifice, lead-
ing to severe dilation of the ureter and obstruction of urine outflow [1]. Balloon dilation in this situation
is aimed at widening the stenosis and restoring adequate ureteral lumen.
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* In a multicenter study by Sczwarc, 2018 [5], the success rate of the procedure was approxi-
mately 75%, with a low complication rate and minimal hospital stay.

* Aparicio, 2018 [10] noted a sustained clinical effect and a significant reduction in the incidence
of hydronephrosis after balloon dilation in infants.

e Gonzalez, 2023 [6] proved the effectiveness of the method in children under 12 months, which
is especially important for the early prevention of renal dysfunction.

This technique is recommended as primary therapy in children with moderate to mild POM, espe-
cially if progressive renal impairment is observed [7].

Isolated stenting without dilation does not resolve the anatomical obstruction but only temporarily
ensures urine flow. It can be used as a treatment option in neonates with an immature distal ureter
and as a temporary measure in neonates with severe obstructive pyelonephritis or in preparation for
the main procedure. However, placement of a JJ stent is mandatory after dilation to prevent reste-
nosis and ensure adequate drainage [6, 7].

Proper patient selection is key to the effectiveness and safety of balloon dilation for congenital
upper urinary tract obstruction. This takes into account not only the anatomical features and func-
fional status of the kidneys, but also the child’s age, the presence of associated anomalies, and the
history of previous interventions.

Current recommendations and clinical research data [1, 7, 16] define the following main indica-
fions for balloon dilation:

* Progressive hydronephrosis (grade lll-IV according to the SFU classification or an increase in the
anteroposterior size of the renal pelvis >10-15 mm according to dynamic ultrasound data);

* A decrease in renal function by more than 10% on dynamic nephroscintigraphy (MAG-3, DTPA),
especially with inifial function less than 40% [2; 171;

* Recurrent urinary tract infections due to obstruction despite antibacterial prophylaxis;

* The presence of pain syndrome associated with the accumulation of urine above the site of
obstruction;

* Ineffectiveness of observational tactics for 6é~12 months in children with borderline changes;

* Relapse after pyeloplasty - as an alternative to reoperation [13, 14].

Absolute contraindications include:

* Active pyelonephritis or systemic infection;

* Blood clotting disorders without the possibility of correction;

* Pronounced fibrous changes in the stenosis area that are not amenable to dilation (confirmed
by ultrasound/CT or previous attemptfs);

* The presence of severe developmental anomalies of the ureter or kidney requiring reconstruc-
five surgery.

Relative contraindications:

* Obstructions associated with multicystic dysplasia or significant scarring of the renal parenchy-
ma;

* Previous urological interventions with complicated course.

Based on systematic reviews and multicenter studies [1, 7, 12], optimal patient characteristics for
primary balloon dilafion have been formulated:

* Age: from 3 months to 2 years (the most favorable period from a technical point of view);

* Function of the affected kidney: 30-45% (at lower values, the risk of loss of function in case of
failure is higher);

* Moderate to severe hydronephrosis without signs of cicatricial deformation according to ultra-
sound/MRI;

* Absence of gross anomalies of the urinary tract and associated neurological dysfunctions.

A number of clinics also use preoperative assessment algorithms using visualization scales, includ-
ing MCDU (Magnetic Compression Dilation Utility), which allow predicting the outcome of dilation [3,
8]. In our practice, we developed a treatment protocol for children with primary obstructive megao-
ureter, where the quantitative indicators ensuring high efficiency of balloon dilation technology were:
the length of the stenotic section of the distal ureter is less than 1.7 mm, the lumen diameter of the
ureter is more than 0.4 mm, and the stenosis area is less than 96.8% [18].

Performance indicators

According to a systematic review by Ripatti et al. [1], the overall clinical success rate (removal of obstruction,
normalization of drainage, stabilization or improvement of renal function, absence of symptoms and recurrent
infections) is 72-88% after a single procedure.
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In particular:

» Orddnez, 2022 [2] in a study of 112 children showed 82,1% success after 5 years of follow-up;

* Parente, 2013 [11] reported 78% efficacy in children under 18 months;

» Gonzalez, 2023 [6] recorded successful elimination of obstruction in 87% of patients after the first dilation
session, and in 95% after a repeat intervention.

In most cases, kidney function is maintained or even improved; 63% of patients showed an increase in the
function of the operated kidney by more than 5% within a year after the intervention [7].

Recurrence of obstruction after primary dilation varies between 8-25% depending on age, stenosis morphol-
ogy, and adherence to postoperative follow-up recommendations [8, 19]. Risk factors for recurrence include:

* Age <6 months at fime of surgery;

* Extended areas of stenosis (>2 cm);

* Failure to comply with the deadlines for removal of the JJ stent;

* Primary low renal function (<20%).

Moreover, the effectiveness of repeated dilation is about 60-75%, especially when using modified balloons [12, 13].

Complications

Balloon dilation is considered a safe procedure. According to various studies, the overall complication rate
ranges from 5-15%, with severe complications occurring in less than 5% [2, 7].

The most common complications:

* Transient macrohematuria (10-12%) does not require special freatment;

* Urinary fract infections after stent removal are about 5-7%;

* Restenosis/incomplete relief of obstruction — 10-25%;

* Migration or obstruction of the JJ stent — up to 3%;

o Ureteral or renal pelvic perforation is an extremely rare (<1%) complication and is more common when us-
ing the Cutting Balloon™ in infants [3].

It is important to note that none of the included studies reported cases of kidney loss associated with the bal-
loon dilation procedure, provided fimely postoperative monitoring and management were provided.

Prospects. Modern minimally invasive technologies are rapidly advancing, expanding the capabilities of
balloon dilation and improving clinical outcomes. Let's explore key frends and innovations in this field.

1. Development of specialized cylinder systems

* New generations of high-precision balloons with adjustable pressure and expansion control mini-
mize the risk of fissue trauma [12].

* The use of balloons with a coating that reduces adhesion and inflammation is aimed at reduc-
ing postoperative strictures and accelerating healing [7].

e The infroduction of micro- and nanotechnology to create ulira-thin balloons allows the tech-
nique to be used in infants with minimal frauma [4].

2. Integration of endoscopy with navigation and visualization technologies

* Modern endoscopic systems with 3D visualization and integrated ultrasound allow for more pre-
cise localization of the obstruction area and conftrol of the dilation process [13].

* The use of fluorescent dyes and optical coherence tomography facilitates early detection of micro-tears
and assessment of dilation quality in real time.

3. Combined methods and additional technologies

* Combining balloon dilation with laser ablation of strictures and endoscopic stent support can increase ef-
ficiency and reduce the risk of recurrence [14].

* A promising application is a balloon with cutting elements for endopyelotomy in cases of resistant obstructions.

4, Personalized medicine and individual approach

* The use of preoperative 3D modeling and computer-aided intervention planning allows for optimization of
balloon selection and factics.

* Genetic and biomarker studies in urology help predict outcomes and the likelihood of complications,
which facilitates individualization of therapy.

5. Prospects for robotic and remofte surgery

* Infegrating balloon dilation info robofic platforms may provide greater precision and reduce morbidity in
children.

* Telesurgery and remote monitoring expand access to high-tech methods for patients in remote areas.

Discussion. This systematic review demonstrates that balloon dilation is an effective and safe treatment for
congenital upper urinary fract obstruction in children, with an overall success rate of 81,4%. These data are con-
sistent with the results of previous studies, such as Ripatti, 2023; Orddnez, 2022, but our analysis includes a larger
sample of patients and a longer follow-up period. Of particular note is the observed dependence of efficacy on
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patient age: the best results (85,3% success rate) were achieved in children aged 6-24 months, which may be
related to the optimal ratio of urinary tract and instrument sizes in this age group.

The technical aspects of the procedure require special discussion. Our data confirm that the use of 4-6 mm
diameter balloons with a pressure of 12-15 atm provides an optimal balance between efficacy and safety.
Furthermore, the use of Cutting Balloon™ in fibrous stenoses significantly increases the success rate (from 64% to
82%). which is consistent with the findings of Parente (2016). This fact demonstrates the need for an individualized
approach to equipment selection depending on the nature of the obstruction.

A comparatfive analysis with laparoscopic pyeloplasty revealed interesting dynamics. Despite a
higher recurrence rate after balloon dilation (13,2% vs. 5,1%), the minimally invasive nature of the
method provides significant advantages: a 2,5-fold reduction in surgical time and a 70% reduction
in hospital stay. These data are particularly relevant for pediatric practice, where minimizing surgical
frauma is crifical [6].

The identified predictors of the success of the procedure deserve special attention:

1) Age >6 months (OR 2,34).

2) Stenosis length <1,5cm (OR 3,12).

3) Kidney function >30% (OR 2,89).

These parameters can serve as a basis for developing patient selection algorithms. It is noteworthy that
in children under 6 months, the procedure’s effectiveness is significantly lower (71,2%), and the complica-
tion rate is higher (18,4%), requiring particular caution when deciding on intervention in this age group.

An analysis of complications revealed that the majority (95,7%) were Clavien-Dindo grades |-l
and did not require major interventions. The incidence of severe complications (perforation, massive
bleeding) was less than 0,5%, confirming the high safety profile of the technique [7].

The obtained results allow us to propose the following clinical recommendations:

1. Balloon dilation should be considered as the method of choice in children 6-24 months of age
with focal stenosis (<1,5 cm) and preserved renal function (>30%).

2. For fibrous stenosis, the use of Cutting Balloon™ is preferred.

3. Mandatory postoperative stenting for 4-6 weeks.

4. Special care should be taken when performing interventions on children under 6 months of age.

Prospects for further research include:

1) development of standardized procedure protocols;

2) study of long-term outcomes (>10 years of follow-up);

3) implementation of new technologies (3D navigation, coated stents);

4) conducting randomized comparative studies.

Conclusion. Balloon dilation is an effective and safe minimally invasive treatment for congenital upper uri-
nary tfract obstruction in children, improving renal function and reducing symptoms with minimal frauma. Analysis
of numerous studies confirms its high success rate, particularly for primary obstructive megaureter and uretero-
pelvic junction stenosis in infants and young children.
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MINIMALLY INVASIVE TECHNOLOGIES IN UROLOGY: THE ROLE OF BALLOON DILATION IN
CHILDREN WITH CONGENITAL UPPER URINARY TRACT OBSTRUCTION

A. Galuzinskaya, S. Zorkin, E. Petrov, A. Gusev

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

AHHOTAUMA. B CTOTbE NMPEACTABAEH CUCTEMATUYECKMIM OB30P COBPEMEHHbBIX AQHHBIX O MPUMEHEHMN OAA-
AOHHOWM AMAQTALLMM BBICOKOTO AGBAEHUS Y AETEM C BPOXAEHHOM ODCTPYKLMEN BEPXHMX MOYEBBIX MYTEM, BKAIO-
4O CTEHO3 AOXOHOYHO-MOYETOYHMKOBOTO cermeHTa (AMC) 1 nepBuyHbIM 0OCTPYKTMBHBIM meraypeTtep (MOM).
MeToA pPaCCMATPUBAETCH KAK OAbTEPHATUBA TOAAMLLMOHHBIM XUPYPIMYECKMM BMELLIATEABCTBAM, TAKMM KAK
MUEAONAQCTUKA, BAQroACPS MMHUMOABHOM MHBA3MBHOCTM, COKPALLLEHMIO BDEMEHM ONepaLyMm M MOCAEONEPA-
LLMOHHOTO BOCCTAOHOBAEHMS.

Ha ocHoBe aHaAm3a 38 MCCAEAOBAHMM, B TOM YMCAE CODCTBEHHOIO, MOKA3AHO, YTO OAAAOHHAS AMAATALLMS
AEMOHCTPUPYET BbICOKYIO 3d0dPEKTUBHOCTbL (72-88% ycnexa MoCAe NMePBOM MPOLEAYPSbI) M ©6€30MNACHOCTb (4a-
CTOTO OCAOXHEHUM — 5-15%, NPEUMYLLLECTBEHHO AETKMX). OCOB0E BHUMAHME YAEAEHO TEXHUYECKMM ACTEKTAM!
BbIOOPY pasmepa BAAAOHA (4—6 MM), OMTUMOABHOMY ACBAEHMIO (12-15 aTM) 1 0BA3ATEABHOMY CTEHTUPOBAHMIO
MOCAE NPoLLeAYpPbl. [TOAYEPKMBAETCA BOXKHOCTb OTOOPA NMALMEHTOB: HOMAYHLLIME PE3YABTATHI AOCTUTHYTHI Y AETEMN
6—24 MecLEeB C AOKOAbHbIMM CTEHO3AMMU (<1,5 CM) U COXPAHEHHOM QOYHKLIMEN NoYkM (>30%).

CpOBHEHME C PEKOHCTPYKTUBHBIMM OMEPALUIMM BBISBUAO MPEUMYLLLECTBA BAAAOHHOM AMAQTALMM: MEHB-
LLIAg TDABMATMYHOCTb, COKPALLLEHME BPEMEHM ONEPALUM U TOCTIMTAAM3ALMM, XOTH YOCTOTA PELLMAMBOB HECKOAb-
ko BbiLle (13% npotue 5%). NepcnekTrebl METOAQ CBI3CHbI C PA3BUTUEM CMELMAAMIMPOBAHHBIX OAAAOHHBIX CU-
ctem, 3D-HABMraLMM M KOMOUHWMPOBAHHBIX TEXHOAOTMM.

BbiBOAbI. FAOAAOHHAS AMAQTALMS — DAOAEKTMBHAS M BE30MACHAS AALTEPHATMBA AAS A€YEHMS OOCTPYKLMM
BEPXHMX MOYEBbIX NyTeM y aAeTei. KpUTMieckm BOXKEH TLLLATEAbHbIM OTOOP MALMEHTOB C Y4€TOM BO3PACTA, MOP-
dOOAOTHM CTEHO3A U APYHKLMM MOYKM. METOA OCOBEHHO AKTYOAEH AAT MAQAEHLLEB M AETEM PAHHETO BO3PACTA,
rA€ MUHUMM3ALLUG MHBA3MBHOCTM SBAIETCS MPUOPUTETOM.

KaroyeBbie caoBa: OAANOHHAS AMAQTALMS, BPOXAEHHAS OBCTRYKLMSA AOXOHOYHO-MOYETOYHMKOBOTO MEPEXO-
AQ, MEPBUYHbIN OBCTPYKTUBHbIN METQYPETED, AETHU, AETCKAS YPOAOMS, MAAOMHBA3MBHOE A€YeHME, DHAOCKOMM-
yeckoe AeyeHume.

Abstract. This article presents a systematic review of current data on the use of high-pressure balloon dilation
in children with congenital upper urinary fract obstruction, including ureteropelvic junction obstruction (UPJO)
and primary obstructive megaureter (POM). The method is considered an alternative to traditional surgical inter-
ventions, such as pyeloplasty, due to its minimal invasiveness, reduced operative time, and shorter postoperative
recovery.

Based on an analysis of 38 studies, including our own, balloon dilation demonstrates high efficacy (72-88%
success rate after the first procedure) and safety (complication rate of 5-15%, predominantly minor). Special
attention is given to technical aspects: balloon size selection (4-6 mm), optimal pressure (12-15 atm), and man-
datory post-procedural stenting. The importance of patient selection is emphasized, with the best outcomes
observed in children aged 6-24 months with localized strictures (<1,5 cm) and preserved renal function (>30%).

A comparison with reconstructive surgeries revealed advantages of balloon dilation: reduced tissue trauma,
shorter operative time, and decreased hospitalization, though recurrence rates were slightly higher (13% vs. 5%).
Future prospects of the method are linked to advancements in specialized balloon systems, 3D navigation, and
combined technologies.

Conclusions. Balloon dilation is an effective and safe alternative for treating upper urinary tract obstruction
in children. Careful patient selection—considering age, stricture morphology, and renal function-is critical. The
method is particularly relevant for infants and young children, where minimizing invasiveness is a priority.

This article is infended for pediatric urologists, surgeons, and specialists in minimally invasive pediatric tech-
nologies.
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BBeaeHue. BpOXXAEHHAS OBCTPYKLMS BEPXHUX MOYEBLIX MYyTEN ¥ AETEM — OAHO M3 HaMBoAee Ha-
CTbIX MPUYMH OBCTPYKTMBHOM YPOMATUM B MEAMATPUHECKOM YPOAOTHM, MPOSBASIOLLLASCS HOPYLLUEHUEM
OTTOKQO MOYM M3 MOYEYHOM AOXAHKM MAM MOYETOYHUKA, ATPOCOUEN MAPEHXMMbI U CHIDKEHMEM CDYHK-
LMK MOYKM. OCHOBHBIMM KAMHMHECKMMM DOPMAMM IBAOTCH OBCTRYKLLMA B OOAACTU AOXAHOYHO-MO-
4ETOYHMKOBOTO cermeHTa (AMC) m nepBumyHbIM OBCTPYKTMBHLIM meraypeTtep (MOM). ToaAMUMOHHO
OCHOBHbIM METOAOM AEYEHUI AOHHbBIX HO3OAOTMIM CYUTAAACH MMEAOMNAQCTUKA M PEUMMAACHTALMSA MO-
H4ETOYHMKA, OAHOKO B MOCAEAHME AECATUAETHA HO MEPBbIM MACQH BCE YALLLE BbIXOAAT MAAOUHBO3MBHbBIE
3HAOYPOAOTMHECKME TEXHOAOTMM, B HOCTHOCTU, OAAAOHHASN AMAQTALLMS BBICOKOTO ACBAEHMS.

BAAAOHHOS AMAQTALLMS MPEACTABAIET CODOM METOA MEXAHMYECKOTO PACLLMPEHMS CY>KEHHOTO
CErMEHTA MOYEBbLIX MYyTEM C MOMOLLLBIO PA3AYBAEMOTO MOA BbICOKMM ACBAEHMEM OOAAOHA, BBOAM-
MOTO TPAHCYPETPAABHO MAM HPECKOXHO. DTA MPOLLEAYPA MPUMEHAETCH KAK B MEPBMYHOM BAPUAHTE
AEYEHMSA, TOK M MPU PELLMAMBOX MOCAE XMPYPIMYECKOTO BMELLATEALCTBA. OCOBEHHO MPUBAEKATEAL-
HOWM OHQ CTAOHOBMTCS B MEAMATPUM, TAE CHMXKEHME MHBA3MBHOCTM, COKPALLLEHME BPEMEHU HAPKO3A M
MNOCAEONEPALUOHHOTO NEPUOATL KPUTUHECKM BAXKHBI.

Psa aBTopos — Ripatti, 2023; Orddénez, 2022 v Parente, 2016 [1, 2, 3] yKA3bIBAIOT HA BbICOKYIO 2d0-
AEKTUBHOCTb M 6E30MACHOCTE OAAAOHHOM AMAQTALMM Y AETEN PA3HOTO BO3PACTA, BKAIOYAS MAOAEH-
LEeB A0 24 mecdues. TemM HE MeHee, METOA A0 CUX MOP HE BKAIOYEH B MEXAYHOPOAHbBIE PEKOMEH-
AQLMM KOK CTOHAQPT MEPBOM AMHUM, 4TO OBOYCAOBAEHO OMPOHUYEHHOCTBIO AOATOCPOYHBIX ACHHbBIX M
reTepOreHHOCTbIO KPUTEPUEB OLLEHKM PE3YALTATOB.

LLeAb HOCTOSLLLEM CTATBM — CUCTEMATU3MPOBATL M OBOBLLIMTE COBPEMEHHBIE AOHHbBIE O POAM BAA-
AOHHOM AMAQTALLMM B AEYEHUM BPOXKAEHHOM OBCTPYKLLMKM BEPXHUX MOYEBBIX MYTEN Y AETEMN, C OKLLEH-
TOM HA 2P EKTUBHOCTb, BE30MACHOCTb, OCODEHHOCTU TEXHUKM U MOKA3AHMA K MPUMEHEHUIO NP
TAKMX MATOAOTUSIX, KAK MEPBUYHBIM OOCTRYKTMBHBIM MEraypeTep 1 rMApPOHEdPO3, MPUYMHA KOTOPO-
rO — CTEHO3 AOXAHOYHO-MOYETOYHMKOBOTO CEMMEHTA, A TAKXKE CPABHEHUE PE3YABTATOB BAAAOHHOM
AMAQTALMU C AABTEPHATUBHBIMM METOACOMMU AEHEHMS.

MaTtepuaabl U MeToAbl. HaCTOALLLMI OB30P BbIMOAHEH C MCMOAb3OBAHMEM MPUHLLMMOB M PEKO-
meHaaumn PRISMA 2020 (Preferred Reporting Items for Systematic Reviews and Meta-Analyses), 4to
obecne4mBaeT CUCTEMATUIMPOBAHHBIM M BOCTIPOM3BOAMMbIM MOAXOA K OTOOPY U AHAAM3Y AUTEPATY-
Pbl.

MNMowmck NpoBOAMACS B Ba3ax AaHHbIX PubMed, Scopus, Web of Science n Google Scholar ¢ gH-
Bapsa 1990 roaa no man 2024 road. MICNOAb3OBAAMCE CAEAYIOLLME KAIOYEBLIE CAOBA M UX KOMOMHO-
umm: «balloon dilationy, «balloon dilatationy, «kcongenital ureteropelvic junction obstructiony, «primary
obstructive megaureten, «childreny, «pediatric urology», «minimally invasive treatmenty, kendoscopic
treatmenty. MpumeHaAncs aormieckmne onepartopbl AND/OR AAS YTOYHEHMS 3ANPOCA. BbIAM BKAIOYEHDI
TOABKO CTATbU, OMYOAMKOBAHHbIE B PELLEH3UPYEMBIX XXYPHAAOKX.

BKAIOYOAMCH: OPUIMHAAbHBIE MCCAEAOBAHMS, OB30PbI M METAAHAAM3bI; PABOTLI, CoaepP>XALLME
ACQHHbIE O MPUMEHEHMM BAAAOHHOM AMAQTALMK Yy AeTer ¢ UPJO mam NOM; ny@AmkaLmm ¢ onmca-
HUEM KAMHUYECKMX MCXOAOB, OCAOXKHEHUIM N METOAMKN. MICKAIOHOAMCH: CTATbK, OMUCHIBAIOLLLME MC-
KAKOYUTEABHO B3POCABIX MALMEHTOB; EAUHUYHBIE KAMHUYECKME CAYHaM Be3 CTATUCTUYECKOro AHAAM3A;
nyOAMKaLMM 6€3 MOAHOIO TEKCTA MAM C HEAOCTATOYHOM METOAOAOTMHECKOM MPO3PAYHOCTLIO.

MNepPBOHAYAABHO BbIAO HOMAEHO 412 NyBAMKAUMIA. [TOCAE YAOAEHUS AYOAMKATOB (N=126) 1 OLLEHKM
MO 3AroOAOBKOM M OHHOTALLUAM MCKAIOHEHO 197. MNOAHBIE TEKCTbI BbIAM MPOAHAAM3MPOBAHBI AAS 89 CTO-
TEN, M3 KOTOPbIX 38 BKAIOYEHbI B MTOrOBbIM 0B30p.

STM4ECKME ACNEKTbI: MOCKOABKY MCCAEAOBAHME MPEACTABASET COBOM CUCTEMATUHECKMM 0B30pP
ONyBAMKOBAHHbIX AQHHbIX, 0AODPEHUNE STUHECKOrO KOMMUTETA HE TPEOOBAAOCS.

Pe3yAbTaTbl. AHOTOMO-PU3IUOAOTMHECKME U KAMHUYECKME ACNEKTbl OBGCTPYKLUU BEPXHUX MO-
4YeBbIX NyTel y AeTen

B AGHHOM CTATbE Mbl PACCMATPUBAEM HAMOOAEE YOCTO BCTPEYAIOLLLMECH ABQ TMMNA OBCTPYKLLUM:
CTEHO3 AOXAHOYHO-MOYETOYHMKOBOTO coeanHeHMs (AMC) 1 nepBuyHbIM OOCTRYKTUBHBIM MeraypeTep
(MOM).

AOXAHOYHO-MOYETOYHMKOBBIM CTEHO3 (0BCTPYKUMA AMC) — 3TOT TN OBCTPYKLLMKM HOBAIOACETCS
npumepHo y 1 13 1000 HOBOPOXKAEHHbIX M COCTABAIET AO 80% BCeEX OBCTPYKTMBHBIX QHOAMOAMM BEPX-
HUX MOYEBbLIX MyTEN Y AeTeM [4]. OH MOXET BblTb OOYCAOBAEH BPOXAEHHOM AUCMNACQ3MEN MbILLEYHOTO
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CAO$ B 30HE MEPEXOAQ, HOAMYMEM CPUOPO3HBIX TIHKEM, COCYAMCTON KOMMAPECCUEN MAM HOPYLLUEHNEM
NePUCTAABTHKM. OBCTPYKLMS MPUBOAMT K 3AAEPXKKE MOUYM B AOXAHKE U MPOrPECCUPYIOLLLEMY TMAPO-
HedOPO3y. AMATHOCTMKA OCYLLLECTBASETCSH MPENMYLLLECTBEHHO C MOMOLLLBIO YABTPA3BYKOBOTO MCCAE-
AOBOHMSA, AMHAMMIECKOM HEADPOCLIMHTUIDAOUM U MATHUTHO-PE3OHAHCHOM Yporpadoum.

[epBuyHbIlt OOCTPYKTHMBHLIM meraypeTtep (MOM) XxapaKTepusyeTCi CETMEHTAPHbBIM CYXXEHMEM
AMCTOABHOTO OTAEAQ MOYETOYHMKA MPU COXPAHEHMU MEPUCTAABTUKM MPOKCHMMAABHOTO CETMEHTA.
OH MOXET BbITb OAHOCTOPOHHUM UAM ABYCTOPOHHMM U BbISBASETCS B OCHOBHOM Y HOBOPOXKAEHHbIX
npu NAQHOBOM Y3UM. HYacTto npoTtekaer 6eCCMMNTOMHO, HO NPUM MPOrPECCUPOBAHMM BbI3bIBAET MH-
doeKLMIO MOYEBLIX MyTEN, BOAM U CHUMXKEHME AOYHKLMM MOYKM. [T CTABUABHOM MAM PEFPECCUPYIO-
LLLEM TEYEHMM MOKA3AHO HABAIOAEHME, OAHAKO MPU YXYALLEHMM AOYHKLMM MAM HOCTBIX MHADEKLLMAX
TpebyeTcsa xmpyprmyeckas kKoppekums [5, 6].

TexHHMKa npoBeAeHNss BAAAOHHOM AMAATALMU: ITAMbI, MHCTPYMEHTAPKUHI, NOCA€ONEepPALUOHHOE

BeAEeHue

BAAAOHHAOS AMACTALME OBCTPYKLMM BEPXHUX MOYEBBIX MYTEN Y AETEMN MOOBOAMTCSA C MCMNOAb3OBA-
HUEM COBPEMEHHbIX BBICOKOTOYHBIX SHAOCKOMUYECKMX M PEHTTEHOAOTMYECKMX TEXHOAOTMI. Onepa-
Lma TpeBbyeT CTPOroro COBAIAEHMSA TEXHMKM, OCOBEHHO B YCAOBMIX OHATOMMYECKOM MUHMATIOPHO-
CTW MOYEBBIAEAUTEABHOM CUCTEMbI Y MACAEHLLEB M AETEN PAHHETO BO3PACTA.

MNepea NPOoLLEAYPOU OBA3ATEAbHDI:

* Y31 NoYeEK M MOYEBLIBOAILLIMX MYTEM B AMHOMMKE;

* DAAMOHYKAMAHAOS HedppOoCUMHTUIPAdMS (MAG-3 mam DTPA) AAS OLLEHKM AOYHKLMK M ADEHOXKA;

* LMCTOYPETPOrpadhms — MPU MOAO3PEHUM HA MY3bIPHO-MOYETOYHMKOBbIM PETDAIOKC;

* OBLLMIM U BAKTEPUOAOTUHECKMM AHOAM3 MOYM (B MAEAAE — CTEPUABHAS MOYA HO MOMEHT BME-
LLIATEAbCTBA);

°* MPUEM AHTUOMOTHUKOB HOKAHYHE M B AEHb ONEPALLMM AAR MPOGOUACKTHKM MHADEKLMM [6].

Onepaums NPOBOAMUTCS MOA OBLLLEN AHECTE3MEN B YCAOBUAX PEHTTEHOMEPALMOHHOM MAM DHAOY-
pPOAOrMyeckoro 6Aoka. CyLLLECTBYIOT ABO OCHOBHbIX MOAXOAQ: PETPOIPAAHBIN (YepEe3 YPETPY U MOoYe-
BOM My3blPb) M MEPKYTAHHBbIM (YEPE3 MOICHUYHYIO OBAACTL). HanboAee paCnpPOCTPAHEH PETPOIPAA-
HbIM AOCTYN [2, 7].

1. Umnctockonug m KateTepumsaums MOYETOYHUKO

2. BBOAUTCH YPETPOLMCTOCKOMN COOTBETCTBYIOLLLETO pa3mepa (6-9 Fr), karetepusmpyeTtcs yCcibe
MOYETOYHMKA.

3. NpoBeaeHME MPOBOAHMKA MOA KOHTPOAEM GOAKOOPOCKOMMM

HYepes katetep NpoBoadT NpoBoAHKMK 0,014 AIOMMA B MPOCBET MOYETOYHMKA M AGAEE B AOXAHKY.

4. BOAAOHHOS AMAQTOLMS

O NPOBOAHMKY BBOAMTCH AMACTALLMOHHbLIM OAAAOH (OOBIMHO 4—6 MM B AMAMETPE, AAMHA 2—4 CM).
BAAAOH PA3AYBAETCH MOA BBICOKMM AQBAEHMEM (8-18 OTM) B TedEHME 1-3 MUHYT, 4TOOBI AOBUTLCS PO-
AMOAOTMHECKOTO MCHEZHOBEHUSI KOHTYPA CY>XXEHMA. MCMOAB3YIOTCS KAK OBbI4HbIE BAAAOHDI, TAK M Cre-
LMAAbHbIE MOoAMdbmKaumm, Hanpumep Cutting Balloon, ocobeHHO npwm BbipaXXeHHOM dombpose [3].

MCCAEeAOBAHMA MOKA3bIBAIOT, 4TO BLIOOP pasmepa BAAAOHA (OObIMHO 4-8 MM B AMAMETPE) U YPOB-
HS AQBAEHMS UMEET PELLAIOLLLEE 3HAYEHUE AA DADFOEKTUBHOCTM M BE30MACHOCTU. YpE3MEPHOE ACB-
AEHME YBEAMHYMBAET PUCK NEPADOPALMM, O HEAOCTATOYHOE — CHMXKAET PE3YALTATMBHOCTD [8, 9].

YCTAHOBKA BHYTPEHHETO APEHOXA (JJ-CTEHTA)

MNocAe yCneLuHOM AMAQTALMM YCTAOHOBAMBAETCS ABYXMETACBOM YPETEPOCTEHT HA 4—6 HEAEAb AAS
NPEAOTBPALLLEHMNS PECTEHO3A M OBECMEYEHMI OTTOKA MOYM.

[locaeonepAuUMOHHOE BEAEHME

* AHTUOAKTEPUAABHAS TEPAMUI MOOAOAXKAETCH ELLLE 5—7 AHEM.

* YAQAEHME JJ-CTEHTA — Yyepe3 4—6 HEAEAbL MOA KPATKOBPEMEHHOM AHECTE3MEMN.

e KOHTpOAbHOE Y3 NpoBOoAMTCA HA 1, 3, 6 1 12 MecdL, NOCAE onepaLmm.

* [TOBTOPHAS HEPPOCUMHTUIPAMOUS — HEPE3 b MECILLEB AAT OLLEHKM COYHKLLMK M ADEHOXKA.

B cAy4O€e HEAOCTATOYHOTO 3G IDEKTA BO3IMOXKHO MOBTOREHME MPOLEAYPbI YHepe3 3—6 mecaues. o
ACHHbIM Orddiez, 2022 [2], NOBTOPHAA AMAQTALMS ObIAG ycriellHoM Yy 70-80% NAUMEHTOB C YOCTMY-
HbIM 2J0OEKTOM MOCAE NEPBOTO BMELLIATEABCTBA.

3P PEKTUBHOCTb M OTAJAEHHbIE PE3YAbTATbI GAAAOHHON AMAQTALIMMN Y AeTeH

Pe3yAbTaTbl MPUMEHEHMI BAAAOHHOM AMAQTALMM B AEYEHMM BPOXAEHHOM OBCTPYKLLMM BEPXHMX
MOYEBBIX MYTEM Y AETEM HOKAMAMBAKOTCS C KOHLLA 1990-X rOAOB, M HO CETOAHALLUHMIN AE€Hb OMYOAMKO-
BAHO B6oAee 30 MCCAEAOBAHMIM, OMUCHIBAIOLLLMX 3ADAOEKTMBHOCTb MPOLLEAYPbI KOK B KDATKOCPOYHOM,
TAK M B AOATOCPOYHOM nepcnektmpe. OBLLAS TEHAEHLUMI CBUAETEABCTBYET O BbICOKOM KAMHMYECKOM
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PE3YALTATUBHOCTM M BE30MACHOCTU METOAC MPU CODAIOAEHUM TEXHUYECKMX TPEOOBAHUIM U MOABUAb-
HOM OTOOPE MALMEHTOB.

MOKA3ATEAU TEXHUHECKOM M KAMHMYECKOMW YCNELLUHOCTM BAAAOHHOM AUAQTALMK Y AETEN BAPBUPY-
tOT B 30BUCUMMOCTM OT AOKOAM3ALLMM OBCTPYKLMM, BO3PACTA MALMEHTA, PAIMEPOB BAAAOHA U METOAQ
APEHMPOBAHMSA. 10 AQHHBIM CMCTEMATMHECKOTO 0630pa Ripatti, 2023 [1], CYMMAPHAN KAMHMYECKAS
3P PEKTMBHOCTD METOAC MPU AEYEHUU MEPBUYHOTO OBCTPYKTMBHOIO MErayperepa COCTABMAQ 83—
88%, Npun 3TOM 4YACTOTA HEOBXOAMMOCTHM MOBTOPHOIO BMELLIATEALCTBA HE MPEBBLILLAAA 15%.

B nccaeaoBaHum Orddinez, 2022 [2], BkAloumBLLEM 112 aeTer ¢ obceTpykumen AMC, yCrneLlHOCTb
COCTOBMAQ 86,6% NpU CPEAHEM CPOKE HOBAIOAEHMS BOAEE 5 AET. ABTOPbI OTMETUAM, HTO BOABLLIAS
4ACTb HEYAQY HOBAIOACGAQCH Y AETEM MACALLIE 6 MECHLLEB, YTO MOXET BObITb CBA3AHO C OCOBEHHOCTS-
MM AHATOMMU U 3ADKMBAEHMUS TKAHEN.

AOATOCPOYHBbIE HOBAIOAEHMA (A0 10 AET) MOKA3AAM YCTOMHYMBOCTb PE3YABTATA B OOABLLMHCTBE CAY-
4yaes. B cepum HabaoaeHm Aparicio, 2018 [10] 4aCTOTA PELMAMBOB MOCAE MEPBUYHOM BAAAOHHOM
AMACTALMUM COCTOBMAA 12,5% B TedeHune 5-aeTHero neproad. OCHOBHbIMKM MPEAMKTOPAMM HEYACHM
ABASAMUCD:

* MICXOAHBIM AMAMETP YPETEPA >15 MM;

* OYHKUMS NOYKM <30% AO BMELLIATEALCTBQ;

* OBCTPYKLUMSA HO JOOHE BbIPAXKEHHOTO BOCMAAEHMS.

CPOBHUTEAbHbIN OHAAM3 C AQNAPOCKOMMYECKOM MUEAONAACTUKOM XU, 2016 [4] NOKA3OA COMOCTO-
BUMYIO DGO ADEKTUBHOCTb OAAAOHHOM AUAQTALLMM MPU MEHbBLLIEN AAMTEABHOCTM onepaumm, boaee Bbl-
CTPOM BOCCTAHOBAEHUM M MEHbBLLIEM KOAMYECTBE OCAOXHEHMM. NPU STOM 4YACTOTA MOBTOPHBIX BME-
LLIATEABCTB ObIAQ 4yTb BbILLE B rpynne aAMAQTALMM — 13% NpoTre 5% Npum AQNAPOCKOMUM.

Y MAGAEHLLEB MACALLIE 12 MeciaueB 2ADFEKTUBHOCTb METOAQ TAKXKE BbICOKA, OAHAKO Y 3TOM rpyn-
Mbl €CTb PUCK PeCTEHO03A [6, 11]. TEM HE MEHEE, ACXKE Y AETEN AO b MeCaLEB DAAAOHHAS AMAQTALMSA
MOXET ObITb YCMELLHO BbIMOAHEHA MPWM YCAOBMM CODAKOAEHMSA TEXHMKM M AAEKBATHOTO MOCAEOMNEPO-
LLMOHHOTO BEAEHMA [8, 12].

MNpu PeLMAMBOX BOZMOXHO MOBTOPHOE BbIMOAHEHUE AMACTALMKM, B TOM YUCAE C MPUMEHEHUEM
cutting balloon — MOAMGOUULMPOBAHHOTO YCTPOMCTBA C MUKPOAE3BUIMM, KOTOPOE YBEAMHMBAET BE-
POATHOCTb YCMELLUHOMO PACCEYEHMI FOUBPO3HOTO KOAbLA [3]. TOKXKE BO3IMOXHO MPOBEAEHME MEPKY-
TAHHOM SHAOMMUEAOTOMMU, OCOBEHHO MPU CAOXKHbBIX MAM POHEE ONEPUPOBAHHBIX GoopMax [13, 14].

Takmm 0Bpa3om, BAAAOHHASN AMAQTALMA MPOAEMOHCTPMPOBAAA BbICOKYIO 3ADIDEKTMBHOCTD MPU
MMHUMOABHOM MHBA3MBHOCTM M MOXET PACCMATPUBATLCH KAK OBOOCHOBAHHAS AABTEPHATMBA TROAM-
LLMOHHBIM METOAOM XMPYPIUKM, OCOBEHHO Y MALMEHTOB MACALLIETO BO3PACTA M MPU M3OAMPOBAHHbIX
CTEHO30X.

Ha dooHe cTpeMAEHMS K MUHUMM3ALMKM MHBA3IMBHOCTU M YCKOPEHMIO BOCCTAHOBAEHMS B AETCKOM
YPOAOTUM BAAAOHHASN AMACTALLMS 3OHUMAET BCE BOAEE MPOYHBIE MO3MLMKU B A€YEHMM BPOXKAEHHOM
OBCTPYKLMM BEPXHMX MOYEBBIX MyTEM. OAHAKO BAXKHO MOHUMOTb €€ MECTO B CPOBHEHUM C APYTUMM
METOAAMM — MAACTUKOM AOXCAHOYHO-MOYETOYHMKOBOTO CETMEHTA MPU TMAPOHEJOPO03E, PEUMMAAHTAO-
LMEM MOYETOYHMKA, CTEHTUPOBAHMEM M DHAOMMEAOTOMMEMN,

AQNAPOCKOMMYECKAN MMEAOMNAACTUKA B HACTOALLLEE BPEMS CHUTAETCH (30AOTBIM CTAHAOPTOMY
XMPYPIMHECKOTO Ae4eHUsd 06CTpyKumm AMC y aeten, ocobeHHo ctapLue 1 road. OHO XApaKTEPU3Y-
€TCH BbICOKOM DAPAOEKTUBHOCTBIO (A0 95-98%) 1 HU3KOM YOCTOTOM PELIMAMBOB [4].

OAHAKO BAAAOHHAS AMAQTALMS BbIMIPbLIBAET B PIAE ACMEKTOB:

* MMHUMOABHAS MHBA3MBHOCTb — HE TPEOYET BHELLIHMX PA3PE30B;

* KOPOTKAS MPOAOAXKUTEABHOCTb Onepaumm — B cpeaHem 30-45 muHyT NpoTme 90-120 MUHYT nNpm
Aanapockonuu [2];

* MEHbLLIAS MOTPEBHOCTL B MOCAEONEPALMOHHOM AHAALIE3MM 1 BOAEE KOPOTKMIM CTALMOHAPHbIN
nepuoa [1];

® BO3MOXHOCTb BbIMOAHEHUI OMOYAQTOPHO MPU AOAXKHOM TEXHUYECKOM OCHALLLEHMM.

B 1O >xe Bpems, N0 AGHHbIM XU, 2016 [4], 4OCTOTA MOBTOPHbIX BMELLATEALCTB MOCAE BAAAOHHOM AM-
AQTALMKM COCTABUAQ 13%, 4TO BbILLIE, YHEM Y AQMAPOCKOMMYECKOM MMEAONAACTHMKMK (5%). DTO TpebyeT
TLLLOTEABHOTO OTOOPA MALMEHTOB, OCOOEHHO B CAYHASX C BbIPAXKEHHBIM OMBPO30M UAM BTOPMYHBIMM
OBCTPYKLMAMM.

DHAOMUEAOTOMMSA — METOA PACCEYEHMI CTEHO3A TPAHCAIOMMHAABHO, C MOMOLLLBIO XOAOAHOTO
HOXQ, AQ3EPA MAM PEXYLLLETO BAAAOHA, UCMOAB3YETCS MPEUMYLLLECTBEHHO Y AETEM C PELLMAMBOM
MOCAE PEKOHCTPYKTMBHOTO OMEPATUBHOTO AEYEHUS MAM MPU ATUMUYHOM AHATOMMM.

CpPOBHUTEABHbIM AHAAM3 MOKA3AA:
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* CXOAHYIO 3P EKTMBHOCTb Y MOBTOPHO OMNEPMPOBAHHBIX AeTeM [13, 15];

* DOAEE BbICOKMM PUCK KPOBOTEYEHMI U CTPUKTYP MPU AQ3EPHOM MAM XOAOAHOM SHAOMUEAOTO-
MK MO CPABHEHUIO C BAAAOHHOM AMAaTaumMen [12];

* MPEMMYLLLECTBO PEXYLLLEFO BAAAOHA B CAY4ASX MAOTHOIO omMbpP03a, rae OObl4HbIM ODAAAOH He-
adodpekTmBeH [3]. TAKMM OBPA3OM, SHAOMMEAOTOMME MOXKET PACCMATPMBATLCS KAK BTOPAS AMHMS
npu Heyaa4ye BAAAOHHOM AUACTALLMM.

MNepBUyHbIM OBCTPYKTUBHBIM METAYPETED XAPAKTEPUIYETCH CY>KEHMEM B OOAQCTU MY3bIPHO-MO-
YETOYHMKOBOTO YCTbSl, YTO MPMBOAMT K BBIDOXKEHHOM AMAATALLMU MOYETOYHMKA U HAPYLLEHMIO OTTOKA
MouM [1]. BOAAOHHAS AMAQTALMSA B DTOM CUTYALLMM HAOMPOBAEHA HA PACLUMPEHME CTEHO3A M BOCCTO-
HOBAEHME AAEKBATHOTO MPOCBETA MOYETOYHMKA.

* B MHOTOLLEHTPOBOM MCCAEAOBAHMU Sczwarc, 2018 [5] yCnelHOCTb MPOLLEAYPbI COCTABMAQ OKO-
AO 75%, C HU3KOM HOCTOTOM OCAOXKHEHMM M MUHUMOABHBIM CPOKOM MPeBbIBAHUS B CTALMOHAPE.

e Aparicio, 2018 [10] OTMETUAM YCTOMYMBBIN KAMHUYECKMU DADADEKT M 3HAYUTEABHOE CHMDKEHME
YPOBHS TMARPOHEDPO3A MOCAE BAAAOHHOM AMAQTALIMM Y MACAEHLLEB.

e Gonzalez, 2023 [6] AOKA3AAM DADFEKTUBHOCTb METOAC Y AETEM MACALLIE 12 MECHLLEB, 4TO OCO-
BEHHO BAXKHO AAS PAHHEN MPOFOUAAKTMKM MOYEYHOM AUCCDYHKLMM,

ACHHOS METOAMKO PEKOMEHAYETCS KOK MEPBMYHAY Tepanmg y aeten ¢ POM cpeaHen u AErkom
CTEMNEHM BbIPOXKEHHOCTH, OCOBEHHO ECAM HODAIOAQETCS NPOrPECCUPYIOLLEE HAPYLLEHUE COYHKLLMM
noykm [7].

M30AMPOBAHHOE CTEHTUMPOBAHME BE3 AMAQTALMKM HE YCTPOHAET AHATOMMHYECKYIO ODCTPYKLMIO,
a AULLb BPEMEHHO ObBecnedmBaeT OTTOK MOYU. OHO MOXXET MCMOAb3OBATLCH KOK METOA AEYEHMUS Y
HOBOPOXAEHHbIX C HE3PEABIM AMCTAABHBIM OTAEAOM MOYETOYHMKA M KOK BDEMEHHAS MEPA Y HOBO-
POXAEHHbBIX C TIHKEABIM ODCTPYKTUBHBIM MUEAOHECDPUTOM MAM B PAMKOX MOATOTOBKM K OCHOBHOMY
BMELLATEALCTBY. B TO €& Bpems YyCTAHOBKA JJ-CTEHTA ABASETCH OOA3ATEABHBIM KOMMOHEHTOM MOCAE
ANAQTALMM AAT MPEAOTBRALLLEHMS PECTEHO3A M 0BecnevYeHms AAEKBATHOIO APEHUPOBAHMA [6, 7].

MNPABUABHBIM OTOOP MALMEHTOB ABASETCH KAKOYEBBIM YCAOBMEM IAOAEKTMBHOCTM M OE30MACHO-
CTr BAAAOHHOM AMAQTALMM MPU BPOXKAEHHOM OBCTPYKLMM BEPXHUX MOYEBLIX MyTEN. YYUTBIBAKOTCS HE
TOABKO QHATOMMYECKME OCODBEHHOCTM U OYHKLMOHAABHOE COCTOSHME MOYEK, HO U BO3PACT PEBEH-
KA, HOAMYME COMYTCTBYIOLLIMX AHOMOAMM U UCTOPUS MPEABIAYLLIMX BMELLIATEALCTB.

CoBpEeMEHHBIE PEKOMEHAQLMM U ACQHHBIE KAMHUYECKMX MCCAEAOBAHUI [1, 7, 16] onpeaeAdtoT
CAEAYIOLLIME OCHOBHbIE MOKA3AHUSA AASL BBIMOAHEHMS OAAAOHHOM AMAQTALMM:

* mporpeccupytoLLmm rmapoHedpos (lI-IV ctenerHb Mo kaaccudoukaumm SFU mAm yBeAmdeHue
nepeAHe-30AHETO PA3MEPa AOXAHKM >10-15 MM MO AGHHBIM Y 3N B AMHOMMUKE);

* CHMXEHME ADYHKLMM MOoYkM Boaee 4yem Ha 10% npm AMHAMMYECKOM HECPPOCLMHTUIPATOMM
(MAG-3, DTPA), 0COBEHHO NpM MCXOAHOM AOYHKLMKU meHee 40% [2; 17];

* PELMAMBUPYIOLLIME MHADEKLMM MOYEBBIX MyTEM HAO OOHE OBCTPYKLLMM, HECMOTPSI HO AHTMOAK-
TEPUAABHYIO MPOGOUAAKTUKY;

* HaAMYME BOAEBOTO CMHAPOMA, CBA3AHHOTO C HOKOMAEHMEM MOYM BbILLE MECTA OOCTPYKLUM;

* HEOOEKTUBHOCTb HODAKOAQTEABHOM TAOKTUKM B TEYEHME b6—12 MECALLEB Y AETEN C MOTPAHMYHbI-
MU U3BMEHEHUIMM;

* PELMAMB MOCAE MUEAOMAACTMKM — B KOHECTBE OALTEPHATMBbLI MOBTOPHOM onepaumn [13, 14].

ABCOAIOTHbIE MPOTUBOMOKA3AHMS BKAIOYAIOT:

* QKTMBHbIM MMEAOHEMDPUT UAM CUCTEMHYIO MHADEKLLMIO;

* HOPYLLUEHUI CBEPTBIBAEMOCTU KPOBM BE3 BO3MOXXHOCTU KOPPEKLMM;

°* BbIPOXKEHHbIE OUOPO3HLIE M3MEHEHMA B 30HE CTEHO3A, HE MOAACIOLLMECH AMAQTALMM (MOA-
TBEPXKAEHO MO Y3U/KT mAM NMpm MPEAbIAYLLLMX MOMbITKAX);

* HOAMYME BbIPCXKEHHbBIX AHOMOAMI PA3BUTUI MOYETOHYHMUKA MAM MOYKHM, TPEDBYIOLLMX PEKOHCTPYK-
TUBHOM XMPYPIAM.

OTHOCUTEABHbBIE MPOTUBOMOKA3AHMS:

* OBCTPYKLMM, COYETAIOLLIMECH C MYABTUKMCTO3ZHOM AMCIIACQ3MEM MAM 3HOYUTEABHBIM PYOLLEBOHM-
€M MOYEYHOM MAPEHXMMBI;

° MPEALLECTBYIOLLIME YPOAOTUHECKME BMELLIATEABCTBA C OCAOXKHEHHbBIM TEYEHMEM.

HO OCHOBOHUKM CUCTEMATUHECKMX OB30P0OB M MYABTULLEHTPOBBIX MCCAEAOBAHMM [1, 7, 12] cchop-
MYAMPOBAHbI ONTUMOAbHbBIE XOPAKTEPUCTUKM MNALUMEHTA AAS BBIMOAHEHMS NEPBMYHOM BAAAOHHOM AM-
AQTALMM:

* BO3PACT: OT 3 MECALLEB AO 2 AET (HOMBOAEE DAQrONPUATHBIM MEPUMOA C TEXHUYECKOM TOYKM 3pe-
Hus);

42



2026.Tom 3. N1 W

* PYHKUMI NOPAKEHHOM NMOYKM: 30-45% (MPUM MEHBLLMX 3HOYEHUAX — PUCK YTPATBI GOYHKLLMKM NPU
HeyAQ4e BbiLLIE);

* YMEPEHHbIM, AO TIKEAOTO TMAPOHEDPO3 B3 MPU3HAKOB PYDOLLOBOM AEFOPMALMM MO ACHHbBIM
Y3NU/MPT;

* OTCYTCTBME TPYObIX AHOMOAMIM MOYEBBIX MYTEM U COMYTCTBYIOLLIMX HEBPOAOTMYECKMX AMCADYHK-
2170
B paAe KAMHMK TAKXKE NPUMEHSIOTCS NPEAONEPALLMOHHBIE AATOPUTMbI OLLEHKM C MCMOAB3OBOHMEM
LLIKOA BM3YQAM3ALMK, BKAKOYOS MCDU (Magnetic Compression Dilation Utility), no3soastoLme nporHo-
3UPOBATb MCXOA AMAQTAUMM [3, 8]. B HAOLLEN MPAKTMKE OblA PA3PABOTAH MPOTOKOA AEHEHMA AETEM
C MEPBUYHBIM OBCTPYKTMBHBIM METAYPETEPOM, TAE KOAMYECTBEHHBIMM MOKA3ATEAIMM, OBECMEUMU-
BAKOLLMMM BbICOKYIKO PE3YABTATUBHOCTb TEXHOAOTHMU BAAAOHHOM AMAQTALMM, CTAAM: MPOTHKEHHOCTb
CTEHO3MPOBAHHOTO Y4OCTKA AMCTOABHOTO OTAEAQ MOYETOYHMKA meHee 1,7 MM, AMOMETP NPOCBETA
MOYETOYHMKA Boaee 0,4 MM U MAOLLLOAL CTEHO3A meHee 96,8% [18].

MokasaTteamn acbdekTuBHOCTU. COrAQCHO CcuCTemarmieckomy obsopy Ripatti et al. [1], obimm
YPOBEHb KAMHUYECKOTO yCnexa (yCTpaHeHMe O0BCTPYKLMM, HOPMAAM3ALMI APEHAXKA, CTABUAM3ALLAS
AU YAYYLLEHME AOYHKLMM MOYKM, OTCYTCTBME CUMMTOMOB M MOBTOPHbLIX MHADEKLLMIM) COCTABAIET 72—
88% NoCAE OAHOM MPOLLEAYPDI.

B yactHoCTM:

e Orddiez, 2022 [2] B UCCAeAOBAHMM 112 aeTer NOKA3aAM 82,1% ycriexa yepes 5 AeT HaOBAIOAEHMS;

e Parente, 2013 [11] coobLLmAm O 78% 3G EKTUBHOCTM Y AETEM MACALLE 18 MECALLEB;

e Gonzalez, 2023 [6] 30POUKCHMPOBAAM YCNELLHOE YCTPAHEHWE OBCTPYKUMM Y 87% NALMEHTOB MO-
CAE MEePBOro CEAHCA AMAQTALMM, A Y 95% — MOCAE MOBTOPHOIO BMELLIATEALCTBA.

PyYHKLMA MOYEK B OOABLLUMHCTBE CAYHOEB COXPAHAETCH MAM ACKE YAYHLLAETCS, Y 63% MALMEHTOB
OTMEYEHO YBEAMYEHME CDYHKLMM OMEPUPOBAHHOM MOYKM BoAeE Yem HA 5% B TEeYEHME TOAQ MOCAE
BMELLIATEALCTBA [7].

Peumame OOCTPYKLMM MOCAE MEPBUYHOMU AMAATALLMM BAPBUPYET B MPeAEAOX 8-25% B 30BMCUMO-
CTM OT BO3PACTA, MOPADOAOTMM CTEHO3A M CODAIOAEHMI PEKOMEHAALMM MO MOCAEOMEPALMOHHOMY
HOBAOAEHUIO [8, 19]. PAKTOPBI PUCKA PELLMAMBA BKAIOHOIOT:

* BO3PACT <6 MECILLEB HO MOMEHT ONepPALMK;

°* MPOTHKEHHBIE YYACTKM CTEHO3A (>2 CM);

* HECODAIOAEHME CPOKOB YAOQAEHMS JJ-CTEHTQ;

°* MEPBMYHO HM3KYIO GOYHKLMIO MOYKK (<20%).

Mor 3TOM 3D FEKTMBHOCTb MOBTOPHOM AMAQTALLMM COCTABAIET OKOAO 60—75%, OCOBEHHO MpPU MC-
MOAb3OBAHMM MOAMCPULMPOBAHHBIX BAAAOHOB [12, 13].

OCAOXKHEHHNA. BOAAOHHAOS AMAQTALMS CHMTAETCH Be30NACHOM MpoueAypor. COrAQCHO AGHHBIM
PA3AMYHBIX MCCAEAOBAHMIM, OBLLLAS YHOCTOTA OCAOXKHEHMIM KOAEDAETCH B Npeaenax 5—15%, U3 HUX T4-
XEAble — meHee 5% (2, 7].

Hanboaee 4acTble OCAOXKHEHMS:

* nepexoaaLas makporematypms (10-12%) — He TpebyeT CNELMAABHOTO AEYEHMS;

* MHAOEKLMM MOYEBBIBOAALLIMX MyTEM MOCAE YAQAEHUS CTEHTA — OKOAO 5-7%;

* PECTEHO3/HEMOAHOE YCTPAHEHME 0OCTPYKUMM — 10-25%;

* MUrPALMS UAM OBCTPYKUMS JJ-CTeHTa — A0 3%;

° MepdOPALMI MOYETOYHUKA UAM AOXAHKM — KOAMHE peakoe (<1%) OCAOXHEHME, YOLLLE BCTPEYO-
eTCs Npu UCMoAb30oBAHMKM Cutting Balloon™ y maaaeHues [3].

BAXXHO OTMETUTb, YTO HM B OAHOM M3 BKAIOYEHHBIX MCCAEAOBAHUI HE ObIAO 3QPEMMCTPUPOBAHO
CAYYOEB MOTEPM MOYKM, CBA3ZAHHbLIX C MPOLEAYPOM OAAAOHHOM AMAQTALMM, MPU YCAOBMM CBOEBPE-
MEHHOTO MOCAEONEPALMOHHOTO KOHTPOAS M BEAEHUS.

MepcnekTnBbl. COBPEMEHHBIE MAAOMHBA3MBHBIE TEXHOAOTMM OKTMBHO PA3BMBAKOTCS, PACLUMPAR
BO3MOXXHOCTM BAAAOHHOM AMAQTALMM U YAYHLLIOSR KAMHUYECKME PE3YALTATbI. PACCMOTPUM KAKOYEBbLIE
HOMPABAEHMS 1 MHHOBALMM B STOM OOAQCTH.

1. Pa3paboTka CneumMaAm3mMpPOBAHHBIX OAAAOHHbBIX CUCTEM:

* HOBblE MOKOAEHUS BEICOKOTOYHBIX OAAAOHOB C PETYAMPYEMBIM ACBAEHUEM U KOHTPOAEM PAC-
LLUMPEHUI MUHUMMBMPYIOT PUCK TPABMATU3ALLMM TKAHEM [12].

* ICNOAb30BAHME BAAAOHOB C MOKPBLITMEM, CHVKAIOLLMAM QAFE3MIO U BOCNAAEHME, HAMPOBAEHO
HO YMEHbLUEHME MOCAEOMEPALMOHHBIX CTPUKTYP U YCKOPEHME 3OKMBAEHUS [7].

* BHeapeHne MUKPO- M HOHOTEXHOAOTUIM AAS CO3AQHMS YABTPATOHKMX BAAAOHOB MO3BOAIET NPU-
MEHATb METOAMKY Y MACAEHLLEB C MMHUMOABHOM TDABMATHUYHOCTBIO [6].
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2. IHTerpaums 3HAOCKOMMKM C HOBUTALMOHHBIMM U BU3YAAMIALLMOHHBIMM TEXHOAOTUAMM:

e CoBpEMEHHbIE DHAOCKOMMYECKME CUCTEMbI C 3D-BM3yaAM3ALMEN U BCTPOEHHBIM Y 3M MO3BO-
ASHOT BOAEE TOYHO AOKAAM3OBATb OOAACTh OOCTPYKLMM U KOHTPOAMPOBATL MPOLLECC AMAQTALMM [13].

* MICNOAB3OBAHME DAIOOPECLLEHTHBIX KPACUTEAEN M OMTMYECKOM KOTEPEHTHOM TOMOTPAGOMM
CMOCOBOCTBYET PAHHEMY BbISBAEHUIO MMKPOPA3PbLIBOB M OLLEHKE KAYECTBA AMAQTALIMU B PEAABHOM
BPEMEHM.

3. KOMBUHMPOBAHHBIE METOAMKM 1 AOMOAHUTEABHBIE TEXHOAOTUM:

* CoBmeLleHne BAAAOHHOM AMAQTALMM C AQ3EPHOM ADAILMEN CTPUKTYP U DHAOCKOMMYECKOM
CTEHT-MOAAEPXKKOM MO3BOAIET MOBLICUTb SAPFEKTUBHOCTb M CHU3MUTL PUCK PELIMAMBOB [14].

* [lepcnekTMBHO NpPUMEHEHME BAAAOHA C PEXYLLMMM DAEMEHTAMMU AAT SHAOTTMEAOTOMMUM MPU
PE3MCTEHTHBIX OOCTRYKLLMSX.

4, [NepCOHAAMIMPOBAHHAS MEANLIMHA U MHAMBUAYCOABHbBIM MOAXOA.

* ICMOAB3OBAHME MPEAONEPALMOHHOTO 3D-MOAEAMPOBAHUI U KOMMBIOTEPHOIO MAQHMPOBAHMS
BMELLIATEABCTBA MO3BOAIET ONTUMM3IUPOBATL BbIOOP BAAAOHA M TAKTMKY.

e [eHeTn4eckme 1 BUOMAPKEPHbBIE MCCAEAOBAHMS B YOOAOTMM MOMOTQAIOT MPOrHO3MPOBATH MCXO-
Abl M BEPOSTHOCTb OCAOXHEHMUIM, YTO CMTOCOBCTBYET MHAMBUAYOAMIALLIMM TERAMUM.

5. NepcnekTrBbl POBGOTUIMPOBAHHOM M AUCTAHLIMOHHOM XMPYPIMM:

* NHTerpaums OAAAOHHOM AMAQTALMM B PODOTUIMPOBAHbBIE MAATAOOPMbI MOTYT OBeCneynTs eLLLE
BOAbLLYIO TOYHOCTb M CHU3MTb TPABMATUYHOCTb Y AETEWN.

* Tenexmpyprms  AMCTAOHUMOHHBINA KOHTPOAb PACLUMPAOT AOCTYM K BBICOKOTEXHOAOTMYHBIM METO-
AQM AAS NMALMEHTOB M3 YAQAEHHbIX PETVMOHOB.

O6cyxaeHue. HaCTOALLMM CUCTEMATUHECKMI OB300 AEMOHCTPUPYET, YTO OAAAOHHAS AMAQTA-
LS MPEACTABAIET COBOM DA EKTUBHBIM M BE3OMACHBLIM METOA ACHEHUS BPOXKAEHHOM OBCTRYKLMM
BEPXHMX MOYEBBIX MyTEM Y A€TEN, C OBLLIMM Nokaszateaem ycnexa 81,4%. DT AQHHbIE COrAQCYIOTCS C
PE3YALTATAMM MPEABIAYLLIMX MCCAEAOBAHMM, B HACTHOCTHM, Ripatti, 2023; Orddiez, 2022, HO NpPU ITOM
HALL OHOAM3 BKAIOYAET OOAEE LLUMPOKYIO BbIOOPKY MALMEHTOB M BOAEE AAUTEABHbIM MEPUOA HODAIO-
A€HMA. OCcoBOro BHUMMOHMA 3ACAY>XKMBAET BbIABAEHHAS 3GBUCUMOCTb SADFOEKTUBHOCTU OT BO3PACTA
NALUMEHTA — HAMAYYLLIME pEe3YAbTAThI (85,3% ycnexa) AOCTUIHYTbI B rpynne AeTen 624 MeCHLEB, 4TO
MOXET ObITb CBA3AHO C OMTUMOAbHBIM COOTHOLLIEHMEM PA3MEPOB MOYEBBIX MYTEM U MHCTPYMEHTOB B
3TOM BO3PACTHOM MEPMUOAE.

TexHuyeckme acnekTbl NpoLeAypbl TPEBYIOT 0COB0ro 0BCyXAEHMA. HaLLM AQHHBIE MOATBEPXKAQ-
tOT, 4TO MCMOAb30OBAHME BAAAOHOB AMAMETPOM 4-6 MM C ACBAEHMEM 12-15 atm obecnevmBaeT on-
TUMOABHBIM BAACHC MeXAY 2CG0TOEKTUBHOCTBIO M ©E€30MACHOCTbIO. [pr 3TOM NpumeHenne Cutting
Balloon™ npu domBpPO3HbIX CTEHO3AX 3HAYUTEABHO MOBBLILLAET YCMELHOCTb BMELLATEABCTBA (C 64%
A0 82%), 4TO coraacyeTcs C BblBoAOMM Parente, 2016. 3T0T doaKT CBUAETEABCTBYET O HEOOXOAMMOCTH
MHAMBMAYQABHOIO MOAXOAQ K BbIOOPY OBOPYAOBAHMSA B 3ABUCUAMOCTH OT XAPAKTEPA OBCTPYKLLUM.

CPABHUTEABHBIM AHOAM3 C AQMNAPOCKOMMYECKOM MUEAOMAQCTUKOM BbISBUA MHTEPECHYIO AMHOMM-
Ky. HeCcmoTps HO BoAee BbICOKYKO YHOCTOTY PELIMAMBOB MOCAE OAAAOHHOM AMAQTALMMK (13,2% vs 5,1%),
MUHUMOABHAS MHBA3MBHOCTb METOAQ OBECNEYMBAET CYLLLECTBEHHBIE MPEMMYLLLECTBA: COKPALLLEHME
BPEMEHM onepaumm B 2,5 pa3ad 1M YMEHbLLEHNE MPOAOAKMUTEABHOCTH FTOCAMTAAM3ALMM HA 70%. DK
AQHHbIE OCOBEHHO OKTYQAbHbI AAS MEAMATPUHECKOM MPAKTUKM, TAE€ MMHUMM3ALME ONEPALLMOHHOM
TPABMbI MMEET KPUTUHECKOE 3HAYEHME [6].

OcoB0ro BHUMMAHMS 3ACAY>KMBAIOT BbISBAEHHBIE MPEAMKTOPBI YCMEXA NPOLLEAYPbI:

1) Bo3pacTt >6 mecaues (OR 2,34);

2) aAMHA cTeHo3a <1.5 cm (OR 3,12);

3) doyHkuUms noyvkm >30% (OR 2,89).

OTM NOPAMETPbI MOTYT CAYXMTb OCHOBOM AAS PA3PABOTKM AATOPUTAMOB OTOOPA MALLMEHTOB.
MNMPUMEYATEABHO, YTO Y AETEM MACALLIE 6 MeCaLeB 2AIDEKTUBHOCTb MPOLLEAYPbI 3HAYUTEABHO HMXKE
(71,2%), a 4aCTOTA OCAOXHEHMUIM BbiLLe (18,4%), 4To TPpebyeT 0COBOU OCTOPOXXHOCTU MPU MPUHATUM
PELLEHMI O BMELLIATEALCTBE B 3TOM BO3PACTHOM rpynne.

AHOAM3 OCAOXHEHMM MOKA3AA, YTO OOABLLMHCTBO M3 HuX (95,7%) otHOCATCd K |-l cTeneHu no
Clavien-Dindo 1 He TpebytoT Cepbe3sHbIX BMELLATEALCTB. oM 3TOM YACTOTA TAIKEABIX OCAOXKHEHMIM
(mepdbopaumsg, MACCUBHOE KPOBOTEYEHME) COCTABMAC MeHee 0,5%, YTO MOATBEPXKAOQET BbICOKMIMA
NPOdOUAbL BE30MNACHOCTM METOAQ [7].

[MOAYYEHHbIE PE3YABTATHI MO3BOASIOT MPEAAOXUTb CAEAYIOLLIME KAMHUYECKME PEKOMEHACLLUM:

1. BOAAOHHAS AUACTALLME AOAXKHCO PACCMATPUBATLCS KOK METOA BbIOOPA Yy AETEMN 6—24 MECHILLEB C
AOKOAbHbIMM CTEHO3AMM (<1,5 CM) U COXPAHEHHOM doyHKLMEN Noykm (>30%).

2. Mpr PUBPO3HBIX CTEHO3AX MPEAMOHTUTEABHO MCMOAb30BAHME Cutting Balloon™.
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3. O643aTEeABHOE MOCAEONEPALMOHHOE CTEHTUPOBAHME B TEHEHUE 4—6 HEAEAD.

4. OCcoBEHHOs OCTOPOXHOCTb MPU BMELLIATEALCTBOX Y AETEM MACALLIE 6 MECSLLEB.

MNMepcnekTrBbl AQABHEULLIMX MCCAEAOBOHMIM BKAIOYQIOT:

1) pa3pa®oTKy CTAHACQPTU3IMPOBAHHbLIX MOOTOKOAOB MPOLLEAYPSbI;

2) U3y4eHME OTAQAEHHDBIX PE3YABTATOB (>10 AET HODAIOAEHMS);

3) BHEAPEHME HOBbIX TEXHOAOTUI (3D-HABUIALMS, MOKPbLITbIE CTEHTHI);

4) NpoBEAEHUE PAHAOMMINPOBAHHBIX CPABHUTEABHBIX MCCAEAOBOHMI.

3akAtoHeHne. baOAAOHHAOSR AMAQTALMS ABAGETCA DGOADEKTUMBHOM M BE3OMACHOM MOAAOUMHBA3MBHOM
METOAMKOM AEYEHUST BPOXKAEHHOM OBCTPYKLLMM BEPXHUX MOYEBLIX MYTEN Y AETEM, CMOCODOCTBYIOLLLEM
YAYHLLEHUIO MOYEYHOM COYHKLLMM U CHMXKEHMIO CUMMATOMATUKM MPU MHUHUMOABHOM TPOBMATUYHOCTM.
AHOAM3 MHOXECTBA MCCAEAOBAHMM MOATBEPXKACET €€ BbICOKYIO YCMNELLUHOCTb, OCOBEHHO Npu nep-
BMYHOM OOCTPYKTUBHOM METAYPETEPE M CTEHO3E AOXAHOYHO-MOYETOYHMKOBOTO CETMEHTA Y MAQ-
AEHLEB U AETEW PAHHETO BO3PACTA.
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DIAGNOSIS AND TREATMENT OF RARE URETERAL PATHOLOGY IN CHILDREN
1.2Kh.I. Ibodov, S.K. Asadov?, K.M. Sayyodov?, R.R. Rofiev?, A.R. Davlatov?

'NOU Medical and Social Institute of Tajikistan, Tajikistan
2GOU Institute of Postgraduate Education in Healthcare of the Republic of Taijikistan, Tajikistan

Objective. To improve the diagnosis and freatment of urethral pathology in boys through fransurethral valve
resection.

Materials and methods. The article presents a clinical example of 2 boys with rare forms of the urethral valve
and urethral cyst, which led fo impaired urination and the development of a urinary infection. In one child, the
anterior urethral valve was accompanied by anorectal developmental anomaly. The patient was successfully
operated on — proctoplasty.

Results. The children were observed in the distant period. After 3 months, all clinical manifestations of the dis-
ease completely disappeared, and there were no complaints from parents. Urination normalized, signs of urinary
infection disappeared. No symptoms of urethral stricture were detected.

Conclusion. The variation of the anterior urethral valve, which divides the urethral cavity into two parts, is
extremely rare. An anterior urethral cyst is also a rare urethral pathology that contributes to the development
of infravesical obstruction. Diagnosis and fimely elimination of the valve and cyst prevents the development of
urinary system obstfruction. These clinical observations indicate the need for ultrasound screening of pregnant
women and fimely detection of the pathology and its elimination.

Keywords: urethra, congenital anomalies, urethral valve, urethral stricture, infravesical obstruction.

Introduction. Urethral valves and cysts are congenital malformations of the urethra that subse-
quently lead to bladder outlet obstruction. The most common type is the posterior urethral valve. An-
terior urethral valves and cysts are rarer. Urethral valves and cysts cause significant obstruction, which
can lead to disability in children.

Among all prenatally detected malformations, the proportion of renal and urinary tract mailfor-
mations ranges from 26 to 28%. Among these patients, one of the most severe groups are children
with infravesical obstruction. Posterior urethral valves (PUVs) are a malformation of the urethra and
the most common cause of infravesical obstruction among boys, occurring in one in 8,000 fo 25,000
newborn boys [1, 2]. There are also rarer urethral pathologies in boys, located below the bulbar por-
tion and causing no less suffering during urination in children. These pathologies include urethral cysts
and urethral valves. Late diagnosis of posterior urethral valves (PUVs), anterior urethral valves (AUVs),
and urethral cysts contributes to the development of renal complications, leading to chronic kidney
disease (13-64%) and patient disability, and worsens bladder function. Long-term prognosis is de-
termined by the extent of renal damage and changes in the upper urinary tract, as well as bladder
dysfunction. All children who have had or have had posterior urethral valves, anterior urethral valves,
and urethral cysts removed require follow-up care until adolescence. Several freatment options are
available for these conditions. The treatment of choice is endoscopic destruction of the urethral valve
and cyst under visual control. Complications occur in 5-25% of cases [3, 4, 5].

Purpose of the study. To improve the diagnosis and treatment of urethral pathology in boys by
transurethral resection of the valve and urethral cysts with a holmium laser in children.

Material and research methods. Our material is based on the results of the examination and treat-
ment of two children with anterior urethral valves and postbulbar cysts in 2023-2024. Both boys under-
went standard clinical and laboratory tests preoperatively, including blood biochemistry, glomerular
filtration rate (GFR) and tubular reabsorption to assess renal function, urine cultures, renal ultrasound
with Doppler ultrasonography, bladder ultrasound with residual urine determination, and excretory
urography.

Operation. Transurethral resection (TUR) of the anterior urethral valves and urethral cyst was per-
formed using a laser resectoscope. We used a Holmium Medical Laser SPHL-10 holmium laser with a
7-Ch cystoscope sheath. Following resection of the valve and urethral cyst, an 8-10 Ch Foley catheter
was inserted for 10 days. After removal of the urethral catheter and restoration of normal urination, a
follow-up ultrasound was performed before discharge to determine residual urine volume.

Study results. First observation. Child G. was born full-term in the city maternity hospital on May 16,
2020, weighing 3,400 g and with an Apgar score of 7. He was admitted to the clinic after birth with a
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Fig. 1. Radiograph of nal atresia Fig. 2. Ultrasound examination of the urinary system

diagnosis of anal and rectal atresia. The child’s condition is satisfactory. The cry is loud. The skin is pink
and velvety. Visible mucous membranes are pink and moist. Respirations are 38 times per minute.
Auscultation reveals puerile breathing in the lungs. Pulse is 158 beats per minute. Heart sounds are
rhythmic. The abdomen is not distended and soft to palpation. The liver 1,5 cm beyond the costal
margin. The kidneys are not palpable. Laboratory tests revealed no pathology. On examination, the
child’'s anus is absent, and there is hyperpigmentation of the skin af the site of the presumed anus. An
abdominal X-ray was taken in the prone position with the patient’s head down using a device devel-
oped at the clinic for imaging anorectal malformations. The X-ray shows high rectal atresia, with the
distance between the blind end of the rectum and the presumed anus being 3 cm (fig. 1).

An ultrasound examination of the urinary system was performed, which showed a picture of grade
Il ureterohydronephrosis on the left, due to vesicoureteral reflux (fig. 2).

A bladder catheterization was performed, and after 12 hours, urine containing meconium began
to be excreted. The child was diagnosed with anal and rectal atresia, fistula form, rectovesical fistula,
and grade Il ureterohydronephrosis. For this reason, a double-barrel sigmoidectomy was performed
on May 18, 2020, as an emergency. At 6 months of age that is, on November 20, 2020, a Penia
perineal proctoplasty was performed with elimination of the rectovesical fistula and closure of the
sigmoidectomy. The postoperative period was uneventful, and the child was discharged from the
hospital on the 15th day after the surgery. The child has not been followed up for more than 2 years

Fig. 3. CT excretory urography Fig. 4. Arthroscopic image
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Fig. 5. Holmium laser valve dissection

since the surgery. The child had a weak urinary stream and was hospitalized upon presentation. An
ultrasound was performed, which noted dilation of the ureter and ectasia of the renal pelvis of the
left kidney. A contrast-enhanced CT scan of the kidney and urinary tract was performed. Grade I
ureterohydronephrosis was detected on the left (fig. 3).

In this regard, a cystoscopy was performed, during which a valve of the anterior urethra was
revealed, which was located in the transverse direction and dividing the urethra into two equal
halves (fig. 4)

This figure shows the transverse position of the so-called valve, with two openings visible. Therefore,
the valve was resected with a holmium laser and a catheter was inserted into the urethra for 10 days
(fig. 4).

After dissection of the valve, the urethra (fig. 5) is freely passable, the cavity of the bladder and
the orifices of the ureters are examined, in which a slight expansion on the left is noted (fig. é).

The child was discharged in safisfactory condition. A follow-up ultrasound examination of the
urinary after 6 months revealed no pathology (fig. 7).

Example two. Baby R. was born on January 28, 2025, in the city maternity hospital, weighing
3,500 grams, with an Apgar score of 6-7. An ulfrasound scan during pregnancy revealed grade |l
ureterohydronephrosis on the left. After discharge from the hospital, the child experienced difficulty
urinating, restlessness, and occasional low-grade fever. The child was under the supervision of a
pediatrician. However, the child’s condition began to worsen, and upon a follow-up visit on March
30, 2025, he was hospitalized and examined. In addition to ureterohydronephrosis on the left, the child
was diagnosed with a cyst of the anterior urethra with a diameter of 3,4-3,7 mm (fig. 8). Therefore,
the child was hospitalized for examination and freatment with a diagnosis of infravesical obstruction.
Anterior urethral cyst. Grade Il ureterohydronephrosis on the right. He was examined in the department.

Ultrasound of the urinary system revealed ectasia of the renal pelvis and calyces (fig. 9).

A series of radiographs with contrast showed expansion of the renal pelvis and ureter throughout
its entire length (fig. 10).

For diagnostic purposes, a urethrocystoscopy was performed, which revealed the presence of a
cystic formation in the anterior part of the urethra; therefore, a resection of the brush was performed
with a holmium laser (fig. 11).

Fig. 6. Arthroscopic picture after valve desfruction Fig. 7. Ultrasound image of the kidneys after 6 months
of surgery to destroy the urethral valve
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Fig. 8. Ultrasound image of anterior urethral cyst:

S -

Fig. 10. Infravenous urography: a) dilation of the ureter and ectasia of the renal pelvis, direct projection,
b) dilation of the ureter and ectasia of the renal pelvis, posterior projection

Fig. 11. Anterior urethral cyst
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Fig. 12. Control ultrasound of the kidneys — no pathology

No other bladder abnormalities were detected, and a catheter was inserted through the urethra
intfo the bladder for 10 days. A follow-up ulirasound two months later revealed a renal pelvis-calyceal
system with a renal parenchyma thickness of 9 mm. The right kidney measured 50 x 28 mm, and the
left kidney measured 50 x 26 mm. The child was discharged on the 10th day in satisfactory condition
(fig. 12).

Research results. The children were followed up. After three months, all clinical manifestations
of the disease had completely resolved, and their parents had no complaints. Urination returned to
normal, and the urinary infection resolved. No signs of urethral stricture were detected. Endoscopic
ablation of the anterior urethral valve and cyst is a minimally invasive treatment option. Early diagnosis
and treatment of rare forms of anterior urethral pathology at an early age allows for the restoration
of urinary tract function, normalization of bladder function, and prevention of chronic kidney disease.

Conclusion. A urethral valve that divides the urethral lumen into two parts and is located in the
anterior urethra is extremely rare. An anterior urethral cyst is also a rare urethral pathology that leads
to bladder outlet obstruction. Diagnosis and timely removal of the cyst prevents the development of
urinary tract obstruction. These clinical observations demonstrate the need for ultrasound screening
of pregnant women and prompt defection and freatment of any pathology.
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AUATHOCTUKA U AEYEHUE PEAKUX MATOAOTUN YPETPbl Y AETEN

X.U. UBoaoB', 2, C.K. Acaaos?, K.M. Caiéaon? P.P. Pocoues?, A.P. AaBAaTOB?

'HOY «MeAMKO-COUMAAbHBIN MHCTUTYT TAAXKMKUCTAHO), TAAXKMUKMUCTOH
2TOY (MHCTUTYT MOCAEAMIAOMHOTO OBPA30BAHMS B CAOEPE 3APABOOXPAHEHMA PecnyOAmKN TAAKMKUCTAHY,
TOAXKMKMCTAH

BBeaeHue. KAQMAHbI YPETPLI MU KUCTbl IBAIKOTCS BPOXKAEHHBIMM MOPOKAMM PA3BMUTUA YPETPLI, KOTOPLIE B MO-
CAEAYIOLLLEM MPMUBOAST K MHOPPABE3IMKAABHOM OOCTRYKLMM. HOMBOAEE HOCTO BCTREYAETCH KAQMAH 30AHEN Ype-
Tpbl. KAQMQH 1 KMCTA NepeaHen ypeTpbl 6oaee peakas NaToAormd. KAQNaHbl yPETPbI M KUCTbl MPUBOASIT K 3HAYM-
TEABHOMY OOCTPYKTUBHOMY MPOLLECCY, YTO MOTYT CTATb MPUYMHOM MHBAAMAHOCTM AETEN.

MaTepuaabl U MeTOAbI. B CTATbe NPEACTABAEH KAMHUYECKUI MPUMEP 2 AETEM MYXCKOTO MOAC C PEAKMMM
AOPMAMMU KAQMCTHA YPETPbI U KUCTA YPETPLI, KOTOPLIE CTAAM MPOUYMHOM HAPYLLIEHMS AKTO MOYEUCIYCKAHME U
PA3BUTME MOYEBOM MHADEKLIMM. Y OAHOTO PeBEHKA KAQMNAH NEPEAHEN YPETPbLI COMPOBOXAAACT AHOPEKTAABHOM
OHOMAAMMU PA3BUTUS. BOABHOM YCNELLHO OblIA ONEPUPOBAH — MPOKTONAQCTMKA.

Pe3yAbTaTbl. A€TM HADAIOAQAMCH B OTAQAEHHOM MEPUOAE. Y HMX Yepe3 3 MeCLLA MOAHOCTbIO MCHE3AM BCE
KAMHUYECKME MPOABAEHUS BOAE3HM M OTCYTCTBOBAAM XXOAAOOLI CO CAOB pPOAUTEAEN. HOPMAAM3ZOBAAOCH MOYEU-
CMYyCKAHWE, MCYE3AM MPU3HAKM MOYEBOM MHADEKLMA. CUMMTOMBI CTPUKTYPbI YPETPbI HE BbISBAEHbI.

3akAO4YEeHMe. BAPUMAHT KAQMAHO NEPEAHEN YPETPLI, KOTOPAS PA3AEAIET MPOCBET YPETPLI HA ABE 4ACTH,
BCTPEYAETCS KPAMHE peAKo. KMCTA NepeAHen ypEeTPbI TAKXKE IBASETCS PEAKOM MATOAOTMM YOETPLI, KOTOPAS CMO-
COBCTBYET PA3BUTUIO MHADPABE3IMKAABHOM OOCTRYKLUMMU. AMATHOCTUKA M CBOEBPEMEHHOE YCTPOHEHME KAQMAHA
1 KUCTbl MPEAOTBRALLLAET PA3BUTME ODCTPYKLMM MOYEBLIAEAMTEABHOM CUCTEMbI. ACHHbIE KAMHMYECKME HADAIO-
AEHMUS MOKA3bIBAIOT HEOOXOAMMOCTb MPOBEAEHMUS Y 3N-CKPUHMHIQ BEPEMEHHDBIX XXEHLLIMH M CBOEBPEMEHHOE Bbl-
SBAEHME MATOAOTMM U €€ YCTPAHEHME.

KAlo4eBble CAOBA: YPETPA, BPOXKAEHHbBIE AQHOMAAMM, KAQIMAH YPETPbI, CTOMKTYPA YPETPbI, MHOPPABE3MKAAb-
Has O6CTPYKLMS.

AKTYdAbHOCTb. CpeAM BCEX OHTEHATAABHO OOHAPY>KMBAEMbIX MOPOKOB PA3BUTUS YAEAbHBIN BEC
MOPOKOB PA3BMTMA NoYek 1 MBC cocTaBaseT ot 26 A0 28%. CpeAm TAKMX BOAbHbIX OAHOM M3 COMBIX T4-
>KEABIX TPYMM ABAFIOTCH AETU C HOAMYMEM MHADPABE3IMKAABHOM OBCTPYKLIMU. KAQMAHbI 30AHEN YPETPSI
(K3Y) —0AMH 13 MOPOKOB PA3BUTUS MOYEUCIYCKATEABHOTO KAHAAQ, ABASIOLLLETOCS HOMOOAEE HOCTOM
MNPUYMHOM MHADPABE3MKAABHOM ODCTPYKLLMM CPEAM MAABYMKOB M OBHAPYXMBAeTCs y 1 Ha 8000-25000
HOBOPOXAEHHBIX MAABYMKOB [1, 2]. BCTpeyatoTca n Boaee peakme NATOAOTMM YPETPbI Y MOABYMKOB,
KOTOPbIE PACMOAOXKEHbI HMXKE BOYABOAPHOM YACTM M BbI3bIBAKOT HE MEHbLLIE CTPAACHUI NPU MOYe-
WMCMYCKAHWM Yy AETEN. DTO TAKME MATOAOTMM, KAK KUCTbI YOETPbI U KAQMAH YPEeTPbI. No3AHAS AUMArHO-
CTUKQO KAQMAHOB 30aHeM ypeTpbl (K3Y), nepeaHen ypeTpbl 1 KUCTbl YPETPbI CMOCOBCTBYET PA3BUTUIO
OCAOXXHEHMIM CO CTOPOHbI MOYEK, MPUBOAALLMX K XPOHMYECKOM BoAe3HM nodek (13-64%), MHBAAMAM-
30K MALMEHTOB U YXYALLEHMIO CDYHKLLMM MOYEBOTO MY3bIP. B AOATOCPOYHOM NEPCNEKTMBE MPOTHO3
OMPEAEAIETCA CTEMEHLIO MOBPEXKAEHMM MOYEK U USMEHEHUI BEPXHEN YACTU MOYEUCTYCKATEABHOM
CUCTEMBI, A TAKXKE AMCAOYHKLIMEN MOYEBOTO MYy3bips. BCe AeTH, Y KOTOPbIX €CTb MAM BbIA YAGAEH KAQ-
MCaH 30AHEW, MEPEAHEN YPETPbI U KMCTbl YPETPDI, TREOYIOT AMCNAHCEPHOTO HABAKAEHMS, BNAOTb AO
NOAPOCTKOBOro BO3paAcTd. CyLLLECTBYET HECKOABKO BAPUAHTOB AEYEHMUSI DTUX MATOAOTMK. METOAOM
BbIOOPA SBASETCS DHAOCKOMMYECKOE PA3PYLLEHUE KAQMAHO U KMCTbl YPETPbI MOA BU3YOAbHBIM KOH-
TpoAem. OCAOXHEHMS BCTpedaeTcd B 5-25% [3, 4, 5].

LLeAb UCCAEAOBAHUA. YAYHLLIMTE AMATHOCTUKY M A€YEHME MATOAOTUM YPETPbI Y MOABYMKOB MyTEM
TPAHCYPETRAABHOM PE3EKLLMM KAQMNAHA M KUCT YPETPbI TOABMMEBBIM AQ3EPOM Y AETEN.

MaTepraA 1 MeToAbl UCCAEAOBOHMUA. HALL MATEPUMAA OCHOBOH HO PE3YALTATAX MCCAEAOBAHMS U
AEYEHMA ABYX AETEM C KAQMAHOMMU MEPEAHEN YPETPLI U KMCTbl MOCTOYABOAPHOM YacTh 3a 2023-2024
roabl. OBOMM MOABYMKAM HO AOOMNEPALLMOHHOM 3TAME BbIMOAHIAMCH OBLLLEMPUHSTHIE KAMHUKO-ACQOO-
PATOPHbIE MCCAEAOBAHMUS, B TOM YUCAE DUOXMMMYECKOE MCCAEAOBOHUE KPOBM, CKOPOCTb KAYOOUKO-
BOM comAbTpAUMM (CKP) 1 KOHAABLLEBOM PeabCopbUMM AAS OLLEHKM CDYHKLMOHOABHOTO COCTOSAHMS
novyek, OOKTEPUOAOTUHECKME MCCAEAOBAHMI MOUM, Y 3W NoYeK + ponaeporpadond, Y 31 mo4eBoro ny-
3bIPY C ONPEAEAEHNEM OCTATOYHOM MOYM 1 DKCKPETOPHAS YPOrpadous.

Onepauumsa. TpaHCYpPEeTPAAbHAS pe3ekums (TYP) KAOQNAHOB NepeAHEM YaCTU YPETPbI M KUCTbI Ype-
TPbl MPOBOAMAACH C MOMOLLLBIO AQ3EPHOIO PE3EKTOCKONA. HAMM MCMNOAB3OBAH FTOABMMEBLIM AQ3EP
dompmbl Holmium medical lazer, moaeab SPHL-10 ¢ Tydycom umctockona Ne 7 Ch. [ocae npoBeAeHUs
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Puc. 2. Y AbTPO3BYKOBOE MCCAEAOBAHME OPraHOB
Puc. 1. PeHTreHOroamma arpesmm aHyca MOYEBLIAEAUTEABHOM CHUCTEMbI

pe3eKuMM KAQNAHA U KMCTbl YpeTpbl HO 10 AHEW YCTAHOBAMBAACSH YPETPAAbHbIM KaTeTep Poaed Ne
8-10 Ch. locAe YAQAEHUS YPETPAABHOTO KATETEPA M BOCCTAHOBAEHUS HOPMAABHOTO MOYEMCITYCKA-
HUS NEPEA BbINMMCKOM MPOBEAEHO KOHTPOABHOE Y3U AAS OMpeAeAEeHUs OObEMA OCTATOYHOM MOYM.

Pe3yAbTaTbl MccAeaoBaHus. [lepBoe HabAwAeHue. PebeHoK [., POAMACS B TOPOACKOM PO-
AMABHOM aome 16.05.2020 r. AoHOLLIEHHbIM, € Becom 3400 1, 7 6AAOB MO WKaAe Anrap. MNocTynma
B KAMHUKY MOCAE POXAEHUI C AMATHO3OM «ATPE3MI AHYCA U MPIMOUN KMLLKMY. COoCTogHUE pebeHKa
YAOBAETBOPUTEABHOE. KPUK FPOMKMU. KOXHbIE MOKPOBbLI PO30BOM OKPACKM, BAPXATUCTLIE. BUAMMBIE
CAM3UCTbIE PO30BOTO LIBETA, BAOXKHbIE. AbIXOHME — 38 PA3 B MUHYTY. AYCKYABTATUBHO B AETKMX — My3-
PUABHOE AbIXQHME. TTyAbC — 158 YAQPOB B MUHYTY. TOHbI CEPALLO PUTMUYHBIE. XXMBOT HE B3AYT, MATKMIA
MPM NAAbNALMK. [1eYeHb BbICTYNAET U3-Moa pedepHoM Ayrn HA 1,5 cm. Moukm He naabnmpytotca. Co
CTOPOHbI AQBOPATOPHbBIX AHAAM3OB MATOAOTUM HE BbISBAEHO. oW oCcMmoTpe Yy pebeHKa AHAOAbHOE OT-
BEPCTME OTCYTCTBYET, HO MECTE MPEANOAAraeMOro AHYCA MMMNEPNUIMEHTALLMA KOXM. CAEAQHA PEeHT-
reHorpadoms OPraHOB OPIOLLHOM MOAOCTM B MOAOXKEHUM HA XMBOTE C OMYLLLEHHOM FTOAOBOM BHM3 HA
YCTPOMCTBE AAS PEHTTEHOTPAOUM AHOPEKTAAbHBIX MOPOKOB PA3BUTUS, PA3PABOTAHHOM B KAMHUKE.
Ha peHTreHorpamme MMeEeTCs KOPTUHA BbICOKOM ATPE3UM MPAMOM KMULLIKM, PACCTOSHUE MEXKAY CAE-
MbIM KOHLLOM MPSIMOM KULLIKM M MPEAMOAAraEMOro AQHYCO COCTABAIET 3 CM (pumc. 1).

BbIMOAHEHO Y3 OPraHOB MOYEBBIAEAMTEABHOM CUCTEMBI, HO KOTOPOM OTMEYAAQCH KAPTUHA Ype-
TEPOrMAPOHEPPO3a Il CTEMEHM CAEBA, 30 CHET MY3bIPHO- MOYETOYHMKOBOIO PECDAIOKCA (pUC. 2).

Puc. 3. KT-akcKkpeTopHas yporpadous Puc. 4. YpetpocKkonmieckas KapTMHA

53



Puc. 5. PacceyeHume KAONaHA rOAbMMEBBIM AQ3EPOM

Mpoun3BeAEHO KATETEPUIALLMSE MOYEBOTO MYy3bIPS, M Yepe3 12 YOCOB CTAAC BbIAEAATHCA MOHA C Me-
KOHMEM. PeBeHKy OblA MOCTABAEH AMANHO3: ATPE3MI AHYCA U MPIMOM KULLIKM, CBULLLEBAS CPopMa,
PEKTOBE3MKAABHBIN CBULLL, YPETEPOTMAPOHEMPO3 Il CTENEHM. B CBA3U C 3TMM MO SKCTPEHHBIM MOKO-
3aHMam 18.05.2020 r. BBINOAHEHO ONEPALLUA KABYCTBOABHAS CUTMOCTOMMAM. B 6-meCa4HOM BO3PACTE,
10 ecTb 20.11.20 1., NPOM3BEAEHA ONMEPALUA (MPOMEXHOCTHAA MPOKTOMAACTMKA MO NeHna C AMKBK-
AQUMEN PEKTOBEINKAABHOTO CBULLLA M 3AKPLITUE CUTMOCTOMbI. NOCAECONEPALMOHHBIM MEPUOA NMPO-
TEKAA TAGAKO, M HO 15 A€Hb NOCAE onepaLmm pebeHOK BbIA BbIMMCAH M3 CTAUMOHAPA. PebeHok no-
CA€E OMePALMM B TEYEHME BOoAEE 2 AET HE HODAIOAOACH. Y peBeHKA OTMEYAAACH BAAAS CTPYS MOUM, U
NPW OBPALLLEHMM B MTOKAMHMKY OH ObIA TOCIMTAAMIMPOBAH. BEINOAHEHO Y 31, HO KOTOPOM OTMEYAAOCH
PACLLUMPEHNE MOYETOYHUKA U SKTA3MM AOXCHKM A€BOM MOYKM. MpoBeaeHa KT C KOHTPACTHBIM YCHUAE-
HUEM MOYKM M MOYEBBIBOAILLLEM CUCTEMBI. BbISBAEH YpeTepormapoHedpos Il cteneHn caesa (puc. 3).

B 3TOM CBS3M BbIMOAHEHA LMCTOCKOMMUS, BO BPEMA KOTOPOM BbISBAEH KAQMAH NEPEAHEN YPETPbI,
KOTOPbIM PACMOAQIAOACS B MOMNEPEYHOM HAMPOABAEHMU M PA3AEAIA YPETPY HA ABE POBHbLIE MOAOBMHbI
(puc. 4).

Ha 3ToM prCyHKe NOKA3AHO PACMOAOXEHME TAOK HO3bIBAEMOTO KAQMAHA B MOMNEPEYHOM HAMPAB-
AEHUM, BUAHBI ABA OTBEPCTUA. B CBA3M C 3TUM MPOU3BEAEHA PE3EKLMA KAQMOAHA TOABMMEBLIM AQ3E-
POM, 1 B ypeTpy Ha 10 AHEM BCTABAEH KaTeTep (puc. 4).

MNocAe pacceyeHms KAQNaHa (pUc. 5) cBOBOAHO MPOXOAMM YPETPY, OCMOTPEHA MOAOCTb MOYE-
BOrO My3blPs M YCTbS MOYETOYHMKOB, MPU KOTOPOM OTMEHAAOCH HEZHAYUTEABHOE PACLLMPEHME CAEBA
(puc. 6).

Pe®eHOK BbIMMCAH B YAOBAETBOPUTEABHOM COCTOAHMMU. KOHTPOABHOE Y3 MCCAEAOBAHME MOYEBbI-
AEAUTEABHOWM CUCTEMBI YEPE3 6 MECILLEB, MATOAOTMM HE BbIIBAEHO (PUC. 7).

MNpumep BTOPOU. PebeHok P. poamaca 28.01.2025 road B TOPOACKOM POAMABHOM AOME C BECOM
3500 rpammoB, Mo LLKaAE Anrapa — 6—7 6aAoB. Mpn Y 3N-CKPUHUHTE BO BDEMI BEPEMEHHOCTU Y MAO-
AQ ObIA BbISBAEH YPETEPOTMAPOHEMPO3 Il cTENEeHU CAEBA. [OCAE BbIMUCKM M3 CTALMOHAPA Yy pebeHKa
OTMEYAAOCH 3ATPYAHEHHOE MOYEMUCMYCKAHME, BECMOKOMCTBO U MHOTAQ CYOdOEBPUABHAOS TEMNEPO-
Typa. PEGEHOK HOXOAMACS MOA HOBAIOAEHMEM BPAYA-NEAMATPA. OAHAKO COCTOSHME pebeHKA CTAAO
YXYALLQTHCS, U MPU MOBTOPHOM 00paLLLeHmn 30.03.25 road roCiMTAOAMIMPOBAH M MPOBEAEHO MCCAE-
AOBAHME. Y pebeHKa HaPSAY C YPETEPOTMAPOHERPO30OM CAEBA AMATHOCTUPOBAHA KUCTA NEPEAHEMN

Puc. 6. Ypetpockonmieckas KapTUHA MOCAE Puc. 7. Y AbTPQ3BYKOBAS KOPTHUHA MOYEK MOCAE 6
pPa3pyLLUEeHne KAQNAHA MECAILLEB ONEPALMM PA3PYLLEHUS KAQMAHA yPETPSI
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TuiTh

Puc. 9. KOpTMHAO YAbTPA3BYKOBOTO MCCAEAOBAHMS MOYEK: Q) IKTA3MS YALLEYHO-AOXAHOYHOM CUCTEMbI MPCBOM MOHKM

Puc. 11. Kucta nepeaHen ypeTpsl
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Puc. 12. KoHtpoabHoe ¥Y3M noyek — 6e3 NaToAorm

4OCTU YPETPbI AMAMETPOM 3,4-3,7 MM (PUC. 8), B CBI3U C YHEM TOCTIMTAAMIMPOBAH HO OOCAEAOBAHME
M AEYEHME C AMATHO30OM (MHADPABE3MKAABHON OBCTPYKUMI. KMCTO nmepeaHen ypeTpsbl. YpeTteporu-
APOHEPO3 Il cTeEneHn cnpaBay. B otaeAeHun 06CAEAOBAH.

Ha Y31 opraHoB MOYEBBIAEAMTEABHOM CUCTEMbI MMEAMCh IKTA3MM YALLIEYHO-AOXAHOYHOIO KOM-
nAekca (puc. 9).

Ha cepun peHTTEHOrPAMM C KOHTPACTUPOBAHMEM OTMEYAAOCH PACLUMPEHME HYALLEYHO-AOXA-
HOYHOM CUCTEMbI M MOYETOHHMKA HA BCEM MPOTIKEHMM (pUc. 10).

C LLEeAbIO AMATHOCTUKM BbIMOAHEHO YPETPOLMCTOCKOMNMS, NP KOTOPOM BbIFBAEHO HOAMYME KMCTO3-
HOro OBPA30BAHMS B MEPEAHEM YHACTM YPETPSbI, B CBA3M C DTUM MPOMU3BEAEHA PE3EKLLMA KMCTbl TOABMM-
€BbIM AQ3EPOM (pmc. 11).

B MOYEBOM My3bIPE APYIMX MATOAOTUIA HE BbISBAEHO, U YEPE3 YPETPY B MOYEBOM My3blPOb MOOBEAEH
katetep Ha 10 cyToK. HO KOHTPOABHOM Y 3M Hyepes 2 MeCaLA HALLIEYHO-AOXOHOYHAS CMCTEMA COKPO-
TUAQCH, MAPEHXMMA — TOALLLMHOM 9 MM, PA3MEP MPABOM MOYKM — 50%28 MM, AEBAS MOYKA — 50%26 MM.
PebeHOK ObIA BbIMMCAH HAO 10-M AEHb B YAOBAETBOPUTEABHOM COCTOAHUM (pmcC. 12).

Pe3yAbTATbI MICCAEAOBAHUA. ASTU HODAIOAQAMCH B OTAOAEHHOM MEPUMOAE. Y HMX Yepes 3 mecaLa
MOAHOCTBIO MCHE3AM BCE KAMHUYECKME MPOSBAEHMA BOAE3HM U OTCYTCTBOBOAM XAAODBI CO CTOPOHBI
poaMTerEr. HOPMAAM3ZOBAAOCH MOYEUCTTYCKAHME, YCTPAHUAGCH MOYEBAS MHADEKUMS. [TPM3HAKOB
CTPUKTYPbl YOETPbI HE BbISBAEHO. DHAOCKOMUMYECKAS ABAILMI KAQMOHA U KMCTA NEPEAHEN YPETPSI
ABAIETCH MUHU-MHBA3MBHBIM METOAOM AEYEHMSA. PAHHAS AMATHOCTUKA M AEYEHME PEAKMX FDOPM MATO-
AOTUM MEPEAHEN YPETPDI B PAHHEM BO3PACTE CMOCOOCTBYIOT BOCCTAHOBAEHUIO YPOAMHAMMKM MOYE-
BbIBOAALLLEN CUCTEMBI, HOPMOAM3IALMM BBIAEAUTEABHOM OYHKLMM MOYEBOTO MY3bIPd U M3OABAEHUIO OT
PA3BUTUA XPOHUYECKOM BOAEIHM MOYEK.

3akAOYeHHe. BaOpUAHT KAQMAHA YPETPbI, KOTOPLIM PA3AEAIA MPOCBET YPETPLI HAO ABE YACTU M HO-
XOAMACS B MEPEAHEN YPETPE, BCTREYAETCH KPAMHE PEAKO. KUCTA NepeaHen ypeTpbl TAKXKE SBAIETCH
PEAKOM MATOAOTUEN YPETPLI, KOTOPAS MPUBOAMT K MHADPABE3MKAABHOM OBCTPYKLLMM. AMATHOCTUKA M
CBOEBPEMEHHOE YCTPAHEHME KMCTbl MPEAOTBPALLLOET PA3BUTUE ODCTPYKLMM MOYEBBIAEAMTEABHOM
CUCTEMBI. AQHHBIE KAMHMYECKOTO HOBAKAEHMSA MOKA3bIBAIOT HEOOXOAMMOCTb MPOBEAEHMS Y 3N-CKpU-
HUHIQ BepPEeMEHHbIX XXEHLLIMH, CBOEBPEMEHHOTO BbISBAEHUSA MATOAOTMU U €€ YCTPAHEHMS.

AutepaTtypa/References

1. Katmbos M.M., boraaHoB A.b. BpoXXAEHHbIE QHOMOAMM ypeTpbl. BeCTHUK ypoaormn. 2021;9(1):131-147.
https://doi.org/10.21886/2308-6424-2021-9-1-131-147

2. van Poppel H, Everaerts W, Tosco L, Joniau S. Open and Janjua HS, Lam SK, Gupta V, Krishna S. Congenital
Anomalies of the Kidneys, Collecting System, Bladder, and Urethra. Pediatr Rev. 2019;40(12):619-626. https://doi.
org/10.1542/pir.2018-0242

3. Aobpoceabckuin M.B., HenypHow K., C13oHoB B.B., PEAKMI QHATOMMYECKMIM BOAPUAHT BRDOXAEHHOTO KAQ-
MAHA YPETPbI, OCAOXKHEHHBIN ABYCTOPROHHMM MY3bIPHO-MOYETOYHUKOBBIM PEXDAIOKCOM. AeTCKas Xmpyprug. 2014;
5:41-44,

4. Typckas A.C., MeHoBLLMKOBA A.b., Aesutckag M.B., MokpyLumHa O.T., LymmxuH B.C., Typesuy AU, KOAMHO
E.B. AMATHOCTUKA 1 A€YEHME HOBOPOXKAEHHDBIX M AETEN PAHHETO BO3PACTA C KAAMOHOMM 30AHEN YPETPLI. AHAPO-
AOTUS U TEHUTAAbHAS XMpyprus. 2014; 2:44-47.

5. Bopobbes B.A., benobopoaos B.A., Nonos C.A. ABOMHOM YPETPAAbHbIM KAQMAH. KAMHWYeCKu cay4an. Kpe-
ATUBHASA XMPYPIrKsa M oHKoAorMs. 2018;8(3):231-236. https://doi.org/10.24060/2076-3093-2018-8-3-231-236

56



2026.Tom 3. N1 W

UNDESCENDED TESTES — SINGLE CENTER EXPERIENCE

K. Karavdié *

Clinic for Pediatric Surgery, Clinical Center of the University of Sarajevo, Sarajevo, Bosnia and Herzegovina
*coresponding author

Introduction. Undescended testis (cryptorchidism) is one of the most common congenital anomalies in male
children, with a prevalence of approximately 3-5% in full-term newborns. If not treated, it can lead to infertility,
testicular atrophy, and an increased risk of malignancy. The aim of this study was to analyze the frequency, diag-
nosis, and treatment of undescended testis over a ten-year period (2015-2024), with special attention to surgical
methods, postoperative complications, and hospitalization duration.

Material and Methods. This research was designed as a retrospective, descriptive clinical-epidemiological
study. The data were collected from hospital records of male patients diagnosed with cryptorchidism, reten-
tio testis, and ectopic testis. All data were organized by year and analyzed statistically. Descriptive statistical
methods were applied to determine frequency, mean values, and ranges for key variables, including age at
surgery, type of surgery performed (orchidopexy, orchidectomy, laparoscopy), testicular position (inguinal or
infra-albdominal), and occurrence of complications.

Results. The most common diagnosis was retentio testis, followed by cryptorchidism and ectopic testis. Or-
chidopexy was the most frequently performed procedure, with a predominance of inguinal testis positions. The
average patient age at surgery ranged between 1 and 3 years, with a few exceptions. The average length of
hospital stay was two days, and complications were rare and mostly minor. A significant drop in the number of
cases was recorded in 2020, likely due to reduced surgical activity during the COVID-19 pandemic.

Conclusions. The results indicate an overall alignment with modern guidelines regarding the timing and type
of freatment, with early interventions showing positive clinical outcomes. This study emphasizes the importance
of timely diagnosis and adequate surgical management of undescended testes in preventing long-term repro-
ductive consequences.

Key words: cryptorchidism, orchidopexy, retained testis, ectopic testis, surgical management of undescend-
ed fesftes.

Intfroduction. Undescended testis is one of the most common urological anomalies in the pediatric
population, with a frequency of approximately 3-5% in newborn boys, with the number decreasing o
about 1% at the age of one year due to spontaneous testicular descent [1, 2]. This anomaly occurs
when the testficle does not migrate from the abdominal cavity to the scrotum during fetal develop-
ment, which may be the result of hormonal, mechanical or genetic factors [3, 4]. In most cases, it is
detected in the first year of life, but it can also be diagnosed later, during systematic examinations or
at the onset of the first symptomes.

Three basic forms of this anomaly are distinguished: Kryptorchismus (testis is located on the descent
path; hidden testis), Retentio testis (testis retention along the normal descent path), and Ectopio testis
(testis is located outside the normal anatomical descent path). In addition to a clear anatomical
classification, these forms also differ in their treatment approach and long-term outcomes. The most
common and most effective method of therapy is surgical descent of the testicle into the scrotum -
orchidopexy (lat. orchidopexio), which, according to modern guidelines, is recommended fo be
performed between the 6th and 12th months of life [5] in order to reduce the risk of inferfility and
malignant diseases.

Undescended testicle is of exceptional clinical importance because, if untreated, it can lead to
serious consequences such as testicular atrophy, reduced fertility, increased risk of torsion, frauma, as
well as an increased risk of developing testicular cancer. Timely diagnosis and therapeutic approach
are crucial for preserving reproductive function and preventing complications [6].

Modern recommendations of the American Urological Association (AUA) [7] and the European
Society of Pediatric Urology (ESPU) [8] emphasize the importance of early detection and treatment.
Diagnosis is based on clinical examination, and in the case of non-palpable testicles, ultrasound and
laparoscopy [?] are used as diagnostic and possibly therapeutic methods.

This paper explores ten years of experience with the diagnosis and treatment of undescended
testicles at the clinical level, analyzing the frequency of diagnoses, applied surgical procedures, av-
erage age of patients at surgery, postoperative outcomes and complications. The aim is to provide
insight into treatment frends and assess compliance with modern guidelines.

Undescended testis remains a clinical challenge despite the existence of clear guidelines for di-
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agnosis and treatment, especially in the context of timeliness of intervention and achieving opfimal
reproductive outcomes.

Are the treatments of undescended testicles in the analyzed population consistent with the rec-
ommended guidelines and what are the clinical outcomes in terms of complications, age at inter-
vention and length of hospitalization?

Aim of study. Aim of study was fo analyze the frequency, types of diagnoses, surgical freatments,
complications, and other clinical characteristics in pediatric patients with undescended testicles,
hospitalized in the period from 2015 to 2024.

Specific objectives:

— To determine the frequency of individual diagnoses of undescended tfesticles (cryptorchism,
testicular retention, testicular ectopia) in the specified period.

— To analyze the most commonly used surgical methods (orchidopexy, orchidectomy, laparos-
copy) and their association with the type of diagnosis.

—To determine the average age of patients at the time of surgery, as well as the average length
of hospitalization.

—To examine annual trends in diagnoses, surgeries, and postoperative complications.

— To examine the position of the testicle (inguinal, infra-abdominal) and its association with the
type of surgery and complications.

Materials and methods. This final paper is designed as a systematic literature review (review part)
with the addition of a clinical-epidemiological retrospective descriptive study based on the process-
ing of data from patients with a diagnosis of undescended testicles, treated at the Clinic for Pediatric
Surgery of the Clinical Center of the University of Sarajevo in the period from January 2015 fo Decem-
ber 2024. The data were collected from available medical documentation. The aim of the study was
to analyze the frequency of different forms of undescended testicles, types of surgeries performed,
length of hospitalization, presence of postoperative complications, and the relationship of the age of
patients with the above parameters.

The study included all male patients aged 0 to 17 years who were diagnosed with one of the three
diagnoses in the period from 2015 to 2024: Kryptorchismus (unilateral or bilateral), Retentio testis (uni-
lateral or bilateral), Ectopio testis (unilateral or bilateral), and who underwent surgical intervention:
Orchidopexia (standard Schoemaker, Bohn, Fonklsrud, fransscrotalis, Torek method), Orchidectomia
(for atrophic festicles, most often infra-abdominal localization or Laparascopia (applied for impal-
pable testicles) at KCUS. The total number of subjects is 804, which includes all cases documented in
the institution during a ten-year period. The study included all male patients aged 0 to 17 years, and
cases with incomplete documentation, i.e. those lacking basic data necessary for analysis, and pa-
tients with diagnosed congenital malformations that may affect the course of freatment. Sampling
was complete (total sampling of all patients who met the criteria in the defined period).

In addition to the above types of diagnoses and surgical procedures, the patient’s age at the
fime of surgery, the position of the testicles preoperatively (inguinal or intra-abdominal localization),
the length of hospitalization (expressed in days), and whether complications were present (fever,
infections, allergic reaction, cough) were recorded for each patient.

All collected data were grouped by years of freatment (from 2015 to 2024). After that, all descrip-
five variables were recoded into numerical form, in order to enable stafistical data processing.

For descriptive analysis, the following functions were used: MODE, to determine the most frequent-
ly occurring value (frequency), AVERAGE, to calculate the mean value (e.g. patient age), COUNTIF
fo count cases by criteria (diagnoses, surgeries, complications).

For each The following variables were analyzed:

— Diagnosis: total number and frequency by type, by year;

—Type of surgery: fotal number and frequency by type, by year;

— Age of patients: mean value, minimum and maximum value, frequency, by year;

— Testicular position: number of cases by type (inguinal/infra-abdominal), by year;

— Complications: number and frequency of postoperative complications;

— Length of hospitalization: analysis of the frequency of hospital stay.

For the purpose of further analysis, tabular and graphical representations of the relationship be-
tween variables were created, as follows:

—Year of treatment vs. Type of diagnosis;

— Year of freatment vs. Type of surgery;

— Year of treatment vs. Testicular position;
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Table 1. Tabelar presentation of the frequencies of variables observed over the ten-year period (2015-2024)

Year diagnosis age in years surgery Leng!ﬂ 9f Complication Test-ic-:ql
Hospitalis position

2015 Retentio testis 3 Orchidopexio 8 No inguinalis
2016 Retentio testis 6 Orchidopexio 2 No inguinalis
2017 Retentio testis 3 Orchidopexio 3 No inguinalis
2018 Retentio testis 2 Orchidopexio 2 No inguinalis
2019 Retentio testis 2 Orchidopexio 2 No inguinalis
2020 Retentio testis 1 Orchidopexio 2 No inguinalis
2021 Retentio testis 2 Orchidopexio 2 No inguinalis
2022 Retentio testis 3 Orchidopexio 2 No inguinalis
2023 Retentio testis 1 Orchidopexio 2 No inguinalis
2024 Retentio testis 9 Orchidopexio 2 No inguinalis

— Year of treatment vs. Complications;

— Year of treatment vs. Length of hospitalization.

The statistical analysis was descriptive. It is important to note that data were not fully available for
all patients, which is why some variables were partially analyzed. Incomplete or inconsistent medical
documentation prevented complete processing for each the case. However, the available data
were analyzed to the greatest extent and provided a representative insight into the characteristics of
the population covered by the study.

Results. The results of statistical processing of data collected over a ten-year period (2015-2024) in
accordance with the setf research objectives. All results are presented in tabular and graphical form,
in a format that facilitates interpretation and comparison.At the beginning, a summary of the col-
lected data is presented via an aggregated table, while the results are presented in detail in relation
to variables by year.

Based on the analysis of the collected data (diagram 1), it was found that the most common di-
agnosis during the entire observed period was Retentio testis, followed by Kryptorchismus and Ectopio
testis. The largest number of diagnoses was recorded in 2015 (a total of 109 cases), while the smallest
number was in 2020. This decrease in the number of recorded cases during 2020 can be explained by
the SARS-CoV-2 virus (COVID-19) pandemic, which significantly affected the reduction in the volume
of planned and elective surgeries, as well as general access to health services in that year.

The most common operation during the observed period was orchidopexy (lat. orchidopexio)
(diagram 2). Orchidectomy (lat. orchidectomio) and laparoscopic tfreatment approach (lat. lapara-
scopio) were performed less frequently, which were recorded in a minimal number of cases and
mainly in years with a higher number of total interventions (2015, 2018-2019).

Analyzing the age of patients during the period 2015-2024 (diagram 3), a slight decrease in the
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average age can be observed during most years, with the exception of 2016 and 2024, when values
above the average were recorded (6 and 9 years). It has been established that most operations are
performed in early childhood, most often between the ages of 1 and 3. The average age of the pa-
tfients during the entire period was around 2,5 years.

The average length of hospitalization (diagram 4) during all years was about 2 days. Year 2015.
omitted due to lack of adequate documentation

As shown in diagram 5, the largest number of testicles were in the inguinal position. In a few cases
(most in 2019), the testicle was in the infra-abdominal position. Lack of documentation was noted
only in 2015 and 2016.

Based on the data, most operations were without complications. The highest number of com-
plications was recorded in 2015 (12 cases), while in 2017, 2022, 2023 and 2024, a minimal number of
complications were recorded. Complications included postoperative febrile conditions, mild infec-
tions and allergic reactions.

Overall, the results indicate a stable trend in the number of diagnoses, the dominant use of orchi-
dopexy as the operative method, a low complication rate, and an average length of hospitalization
of 2 days. The analysis also indicates relatively early surgical management of patients, with some ex-
ceptions in years with a smaller sample or specific cases.

Discussion. The results of a retrospective descriptive study conducted at the Clinical Center of
the University of Sarajevo over a ten-year period (2015-2024) show that the most common diagnosis
among pediatric patients with undescended testicles was Retentio testis, followed by Kryptorchismus
and Ectopio testis. The most frequently performed surgery was Orchidopexia, while Orchidectomia
and Laparascopia were recorded in a smaller number of cases.The largest number of cases was
diagnosed in 2022, while a significant decrease in the number of inferventions was observed in 2020,
which can be aftributed to the COVID-19 pandemic and the decrease in elective surgical proce-
dures during that period, as confirmed by infernational studies (Pulia et al., 2021).

Most patients were operated on between 1 and 3 years of age, although some were at a young-
er age. The length of hospital stay was generally 1-3 days, and complications were rare and mild. The
American Urological Association (AUA, 2022) guidelines and the American Pediatric Surgical Associa-
tfion (APSA) systematic review strongly recommend that orchidopexy be performed no later than 12
months of age. Early surgical freatment is associated with better testicular development and a higher
likelihood of fertility preservation (Gates et al., 2022 [22]). In this study, although most operations were
performed in early childhood, a significant number of patients were still operated on at an age well
above the recommended limit, indicating the need for earlier identification and referral of patients
for freatment (see Figure 3).

The study by Puri and Holwarth (Pediatric Surgery International) highlights that Retentio testis and
Kryptorchismus are the most common forms of undescended testicles, which is fully consistent with
the findings of this study (see diagram 1). The same study also states that the most common position
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of the testicle is in the inguinal region, which was confirmed in this analysis, where positio inguinalis
dominated in more than 80% of cases (see diagram 5).

Regarding complications, data from the literature (Cleveland Clinic, 2016 [23] state that postop-
erative complications are rare, and when they occur, they are mostly mild and transient — which is
confirmed by this study (see Table 2). The most frequently reported complications in patients in this
study were febrile conditions and mild infections, with a low overall complication rate.

One of the important findings is the decrease in the number of surgeries in 2020, which correlates
with the pandemic period of the SARS-CoV-2 virus, when there was a decrease in elective surgeries
globally. Similar frends have been observed in intfernational studies, which confirm a significant de-
cline in the provision of non-urgent urological services during the pandemic (Pulia et al., 2021).

All defined objectives of the study were achieved. The frequency of diagnoses of undescended
testicles over a ten-year period was presented, the most common surgical procedures, the age struc-
ture of patients, the duration of hospitalization and the presence of postoperative complications
were analyzed (see table 1).

The research hypothesis set — that undescended testicles are most often treated with orchidopexy
in early childhood, without serious complications — was largely confrmed. However, discrepancies
in terms of patient age (see diagram 3) indicate the need for systematic education of parents and
primary health care providers about the importance of timely diagnosis and referral.Finally, the results
of this study largely coincide with the available literature and guidelines of leading medical associa-
fions, with certain discrepancies that represent room for future improvement of clinical practice.

Conclusions. The most common form of undescended testis is Retentio testis, followed by Krypt-
orchismus and Ectopio tfestis. The lowest number of cases was recorded in 2020, probably due to
epidemiological restrictions during the COVID-19 pandemic.

The most commonly performed surgical procedure is orchidopexy.

The average age of patients undergoing freatment is between one and three years of age, which
is in line with recommendations for the optimal time of intervention.

Surgical procedures for undescended testes are short-term and effective in postoperative recov-
ery.

Most testicles are localized in the inguinal region, while infra-abdominal positions have been re-
ported in a smaller number of cases.

Complications are rare, and most often include fever and mild infections. This confirms that the
surgical methods used are safe and that the postoperative course is generally without significant
problems.
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Objective. To study vascular changes in acute pancreatitis, as well as indicators of endothelial dysfunction
by determining the number of circulating endotheliocytes in peripheral blood, with the possibility of further use of
this method both for the diagnosis of the disease itself, acute pancreatitis, and for monitoring the effectiveness
of treatment measures in patients with acute pancreatitis.

Materials and Methods. A prospective study of endothelial dysfunction parameters was conducted. Plasma
was obtained by centrifugation at 1500 rom for 15 minutes. The plasma was subsequently stained with methylene
blue in saline. The study was conducted using the most common method for determining the total cell count in
1 ml of suspension: endothelial cell counting under a microscope using a Goryaev countfing chamber.

Results. A peripheral blood study revealed that patients with acute pancreatitis had an increased number
of circulating endothelial cells compared to the confrol group. In the peripheral blood of patients, 1111-6111
endothelial cells (control group: 0-5 endothelial cells) per 1 ml of plasma were detected; these data are outside
the reference range.

Conclusion. The study showed that acute pancreatitis has a significant negative impact on vascular chang-
es, causing necrosis, inflammation of the vascular walls, and thrombosis, which can subsequently lead to both
persistent bleeding and the development of multiple organ failure.

Keywords: pancreatitis, endothelial dysfunction, marker, endothelial cells, thrombosis, necrosis
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Relevance. Acute pancreatitis is a widely studied problem in the modern world [1-4]. However,
despite the variety of diagnostic methods, diagnosing patients with acute pancreatitis remains a
complex and unresolved surgical problem. In recent years, the field of endothelial function has seen
significant advances [4-6]. Consequently, vascular changes and endothelial dysfunction in the con-
text of acute pancreatic pathology represent a pressing scientific challenge.

Our hypothesis is that an increase in the level of circulating endothelial cells in the peripheral
blood may be an informative marker of endothelial dysfunction in the diagnosis of acute pancreatitis,
and a decrease in the same level of circulating endothelial cells in the peripheral blood against the
background of therapeutic measures may be an effective marker of the visibility of patient treatment
in acute pancreatitis.

Purpose of the study: study of vascular changes in acute pancreatitis, as well as indicators of
endothelial dysfunction by determining the number of circulating endothelial cells in the peripheral
blood with the subsequent possibility of using this method both for diagnosing the disease itself, acute
pancreatitis, and for monitoring the effectiveness of treatment measures in patients with acute pan-
creatifis.

Materials and methods. The Ethics Committee of the institution, Federal State Budgetary Educa-
tional Institution of Higher Education "“Izhevsk State Medical Academy”, approves and guarantees
the compliance of the latter with the Helsinki Declaration of 1975.

A prospective study of endothelial dysfunction parameters was conducted. Plasma obtained by
cenftrifugation at 1500 rpm for 15 minutes served as the material for the study. The plasma was subse-
qguently stained with methylene blue in saline. Peripheral blood samples from healthy volunteers with
no signs of acute pancreatitis served as controls. The study was conducted using the most common
method for determining the total cell count in 1 ml of suspension: endothelial cell counting under a
microscope using a Goryaev counting chamber.

Hematoxylin and eosin-stained biomaterials obtained during biopsy and autopsy were examined
using microscopy at 400x magnification. The biomaterials consisted of vascular bed sections.

Results. A peripheral blood study revealed that patients with acute pancreatitis had an increased
number of circulating endothelial cells compared to the control group. In the peripheral blood of
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Fig. 1. Necrosis of the vessel wall, its structureless organization (magnification x400,
hematoxylin and eosin staining)

Fig. 2. Fibrin thrombus in the ve§sel lumen. Accumulation of neutrophils and macrophages.
(400x magnification, hematoxylin and eosin staining)

patients, 1111-6111 (control group: 0-5 endothelial cells) endothelial cells per 1 ml of plasma were
detected, these data are not within the reference range [8-10]. The obtained blood test results indi-
cate that patients have grades 2-4 endothelial dysfunction, as well as critical endothelial dysfunction
with a high risk of cardiovascular complications [11].

During the study, micrographs of sections revealed vascular changes: swelling of endothelial cells,
dystrophic phenomena; pathological changes in endothelial cells; necrosis of the vascular wall, its
structureless organization; fibrin thrombi are found in the lumen of the vessels; accumulations of neu-
frophils (their margination) and macrophages are detected (fig. 1-5).
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Fig. 3. Thrombosis (magnification x400, hemofokylin and eosin staining)
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Fig. 5. Endothelial damage (magnification x400, hematoxylin and eosin staining)
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Following comprehensive freatment, repeat laboratory tests were performed on patients with
acute pancreatitis at the fime of discharge from the hospital. A decrease in the level of circulating
endothelial cells in the patients’ peripheral blood was revealed. 452-832 endothelial cells per 1 ml of
plasma were detected. These values were 2,45-7,34 times lower than those before comprehensive
freatment. These values indicate that patients have grades 1-2 endothelial dysfunction after freat-
ment and indicate an improvement in their condition [11].

Discussion. As a result of the comprehensive freatment, the degree of endothelial dysfunction sig-
nificantly decreased, compared with the indicators obtained before the comprehensive treatment in
the hospital. The above indicates the potential of this method for use in clinical practice both for diag-
nosing the disease itself and its severity, and for monitoring the effectiveness of therapeutic measures
in patients with acute pancreatitis [12-13]. Accordingly, our hypothesis was correct that an increase
in the level of circulating endothelial cells in the peripheral blood can be an informative marker of
endothelial dysfunction in the diagnosis of acute pancreatitis, and a decrease in the same level of
circulating endothelial cells in the peripheral blood against the background of therapeutic measures
can be an effective marker of the visibility of patient freatment for acute pancreatitis [14-15].

Conclusion. The study demonstrated that acute pancreatitis is significantly affected by vascu-
lar changes, causing necrosis, inflammation, and thrombosis of the vascular walls, which can sub-
sequently lead to both persistent bleeding and the development of multiple organ failure. It was
also demonstrated that endothelial dysfunction, measured by determining the number of circulating
endothelial cells in the peripheral blood, is a predictor of the use of this method both for diagnos-
ing acute pancreatitis itself and for monitoring the effectiveness of freatment in patients with acute
pancreatitis [12-14].
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COBPEMEHHbIA MAPKEP 9PEKTUBHOCTU AEYEHUA MPU OCTPOM NMAHKPEATUTE
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'KadpbeApa NaTtoAOrM4eCKOM AHATOMMM, MXKEBCKAS TOCYAQPCTBEHHAN MEAMLIMHCKAS AKAAEMMS,
MxxeBck, Poccumckas Peaepaums
’Kadpeapa onepatmBHOM XMPYPIMKU 1 TONOTPAdOUYECKOM AHATOMMM, MXKEBCKAS TOCYAQPCTBEHHAS
MEAMLIMHCKAA akaaemms, Mxxesck, Poccunckas Peaepaums
SKadbeapa obLLLer XMPYpPrim, MXKeBCKkas rOCYAQPCTBEHHAS MEAMLIMHCKAS AKAAEMMS,
MxxeBck, Poccumckas Peaepaums
“UM>KeBCKAs TOCYAQPCTBEHHAS MEAMLMHCKAS AKAAEMMS, M>KEBCK, Poccunckas Peaepaums

KAroyeBbie cAOBQ: MAHKPEATUT, SHAOTEAMAALHAS AMCCDYHKLMS, MAPKEP, SHAOTEAMOLMTBI, TOOMBO3, HEKPO3.

AHHOoTAuuss. OCHOBHOM MPUYUHOM TMOEAM MALMEHTOB C AMATHO3OM (OCTPbIM MAHKPEQTUT) ABAS-
€TCq NOAMOPIAHHAA HEAOCTATOYHOCTh (ITOH) B PA3AMYHBIX €€ NPOFBAEHMAX. OAHMM U3 LLEHTPOABbHbIX
3BEHbEB B PA3BMTIM [TOA 9BAIETCH DSHAOTEAMAABHAS AMCAOYHKLMS (DA) [1].

MPUIUMHOMM DA IBASIOTCH OKMCAMTEABHBIM CTPECC, BOCMOAEHME U CABUTOBBIM CTPECC (shear stress),
KOTOPbIE CHMXAIOT OMOAOCTYMHOCTb OKCMAQ O30TA, POAb KOTOPOIO 3AKAIOHAETCS B MOAAEPXAHMM
TPOMOUKMN MHTUMBbI KDOBEHOCHBIX COCYAOB M COXPOHEHMM PABHOBECKA MEXKAY MPOKOATNYAILLMOHHbBIMM
M QHTUKOATYAALLMOHHBIMM ADAKTOPAMM KPOBU. DHAOTEAMAABHAS AMCAOYHKLMSA 3HAYUTEABHO M HAMPS-
MYIO CBA3OHO C BO3HWMKHOBEHMEM CEPAEYHO-COCYAMCTbIX 3AOO0AEBAHMM, U PUCK CEPAEYHO-COCYAM-
CTbIX 3000AEBAHMM BO3PACTAET MO MEPE yXYALLIEHM DA [2].

DHAOTEAMAABHAS AUCAOYHKLLMS MPEALLECTBYET PA3BUTUIO KAMHUYECKMX MPOABAEHMIM 3ABOAEBAHMM,
NO3TOMY NEPCNEKTUBHBLIM MPEACTABAIETCH MCCAEAOBAHME COCTOSIHUS SHAOTEAMS HO PAHHMUX CTAAMSX
PA3BUTMA 3AOOAEBAHMI, HTO MMEET BOAbLLIOE AMATHOCTUYECKOE M MPOrHOCTUMYECKOE 3HAYEHME [3].

OCTPbIM MAHKPEQATUT, KOK 3000AEBAHME, BbI3bIBAKOLLLEE DA, IBAIETCH OAHMM U3 HOMBOAEE MOKA3O-
TEAbHbIX, MOCKOABKY MPOLLECCHI AECTPYKLMU MOAXKEAYAOHHOM XXEAE3LI COMPOBOXAQKOTCS BbICBOOOX-
AEHMEM AOCTATOYHO ArPECCUBHbLIX DEPMEHTOB. BbISBAEHO, HTO KOAMHECTBO LIMPKYAUPYIOLLLMX SHAO-
TEAMOABHBIX KAETOK B KPOBM Y MALMEHTOB C AQHHbIMM AMATHO3AMM (OCTPbIM MAHKPEATUT U MAHKPEO-
HEKPO3) ObIAO BOAEE YEM B ABA PA3A BbILLIE, YEM B KOHTPOABHOM rpynne [4].

AKTYAABHOCTbD. [TpOBAEMO OCTPOro NAHKPEATUTA LLMPOKO M3YHAETCH B COBPEMEHHOM MmMpe [1-
4]. OAHOKO, HECMOTPS HA PA3HOOBPA3ME METOAOB, AMATHOCTUKA BOAbHBIX C OCTPbIM MAHKPEATUTOM
ABAIETCH OAHOM M3 CAOXHbBIX M OKOHYATEABHO HE PELLEHHbIX MPOBOAEM XMPYPTUKM. B MOCAEAHME TOAbI
CYLLLECTBEHHOE PA3BUTUE MOAYHMAO HAYYHOE HAMPABAEHME, CBA3AHHOE C MU3yYEHMEM AOYHKLLMOHOAD-
HOIO COCTOSHMS DHAOTEAMA MPU PA3AMYHBIX 3AO0AEBAHMIX [4—6]. COOTBETCTBEHHO, COCYAMCTbIE U3-
MEHEHMI U DHAOTEAMAABHAON AMCADYHKLLMS B KOHTEKCTE OCTPOM MAHKPEATUYECKOM MATOAOTMM MPEA-
CTOBASET CODOM AKTYAABHYIO HOYHYHYIO MPOOBAEMY.

Halua rmnotesa 3aKAKHOETCH B TOM, YTO MOBbILLEHUE YPOBHS LLUPKYAUMPYIOLLIMX DSHAOTEAMOABHbIX
KAETOK B MEPUIDEPUHECKON KPOBM MOXKET ABAATBCH MHADOPMOTUBHBIM MAPKEPOM SHAOTEAMAABHOM
AMCAOYHKLMM B AMATHOCTUKE OCTPOTNO MAHKPEATUTA, A CHMDKEHME TOTO XKE YPOBHS LLUPKYAMPDYIOLLIMX
3HAOTEAMAABHbIX KAETOK B MEPUADEPUHECKOM KPOBU HO FOOHE AE€HEDHBIX MEPOMPUATUIM MOXKET FBAATH-
C9 9P DEKTUBHBIM MAPKEPOM HATAFAHOCTU AE€YEHMA NALMEHTA MPU OCTPOM MNAHKPEATUTE.

LLeAb uccAeAOBAHUSA. VI3y4eHUE COCYANCTBIX M3MEHEHMM MPK OCTPOM NAHKPEATUTE, A TAKXE MO-
KaszaTeAer AMCAYHKLMM SHAOTEAMS MYTEM OMNPEAEAEHUT KOAMHECTBA LLMPKYAMPYIOLLLMX SHAOTEAMO-
LLUTOB B MEPUIDEPUIECKOM KPOBU C AGABHEMLLIEM BO3MOXHOCTBIO MCMOAB3OBAHMA AOHHOTO METOAQ
KAK AAS AMATHOCTUKM CAMOTO 3A60AEBAHUS KOCTPbIM MAHKPEQTUT), TAK M AAT MOHUTOPUHIA 3dpdoek-
TUBHOCTM MPOBEAEHUT AEYEOHBIX MEPOMPUITUIM Y BOABHBIX OCTPbIM MAHKPEATUTOM.

MaTtepuanbl U MeToAbl. KOMUTET NO 3TUKE yd4pexaeHns, PIbOY BO «KeBCKA roCyAQPCTBEHHAOS
MEANLIMHCKAS AKAAE MU, OAODPIET M TAPAHTUPYET COOTBETCTBUE MOCAEAHUX XEABCUHKCKOM AEKAQ-
paumm 1975r..

NpoOBEAEHO MPOCMNEKTUBHOE MCCACAOBAHME NOKA3ZATEAEN DHAOTEAMAABHOM AMCADYHKLMKM. MaTe-
PUAAOM AAS PABOTHI MOCAYXKMAC MAQ3AMA, MOAYHEHHAS METOAOM LLEHTPUADYIMPOBAHKMS HA 1500 060-
POTOB B MUMHYTY B TE4EHUE 15 MUHYT. BNOCAEACTBMM NAC3MA ObIAG OKPALLEHHAO METUAEHOBBIM CUHUA
B OU3MOAOTMHECKOM PACTBOPE. B KOYECTBE KOHTPOAR MCCAEAOBOAMCH OOPA3LLLI MepUdpPepmieCKomn
KPOBM 3A0P0BbIX AODPOBOABLLER, KOTOPbIE HE MMEAM MPUHOKOB AAS MOCTAHOBKM AMATHO3A (OCTPbIN
NAHKPEeATUN). M3ydeHne NPOBOAMAOCH MPU MOMOLLLM HOMBOAEE PACMPOCTPAHEHHOIO METOAQ Orpe-
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AEAEHNS OBLLLETO YUCAQ KAETOK B 1 MA CYCMEH3MM — MOACHET SHAOTEAMOLMTOB MOA MUKPOCKOMOM C
MCMOAB3OBAHMEM CHETHOM KaMEPLI fopaeBa.

MeToAOM MMKPOCKOMUM MPU yBEAMYEHMM (X400) ObIAM M3yHEHBI MOAYYEHHBIE B XOAE OMOMNCUM U
QyTOMNCKUM BDUOMATEPUAAbI, OKPALLIEHHBIE TEMATOKCUAMH-D03MHOM. BUOMATEPUAABI MPEACTABAEHDI
CPE3AUMM COCYAMCTOTO PYCAQ.

Pe3yAbTaTtbl. B XOAE MCCAEAOBAHMS MEPUADEPUHECKON KPOBU ObIAO BbISBAEHO, YTO Y MALMEHTOB
C OCTPbIM MAHKPEATUTOM HABAIOAQETCH YBEAMHEHME KOAMHECTBA LIMPKYAMPYIOLLLMX SHAOTEAMOLM-
TOB MO CPABHEHMIO C KOHTPOABHOM Fpymnnon. B mepudpepmieckomn KpoBM NALMEHTOB ObIAO BbIIBAE-
HO 1111-6111 (KOHTPOABHQOY rPynnad: 0-5 SHAOTEAMOABbHbBIX KAETOK) SHAOTEAMOABHbBIX KAETOK HO 1 MA
MAQ3MbI, 3TU AQHHBIE HE BXOAAT B PAMKM peddepeHCHbIX 3HOYEHMM [8—10]. MOAYy4YEHHbBIE PE3YALTATHI
QHAAM3A KPOBM CBMAETEABCTBYIOT O TOM, YTO MALMEHTbI UMEIOT IV CTENEHU SHAOTEAMAABHOM AMC-
AOYHKLMM, A TAKXKE KPUTUYECKYIO DHAOTEAMAABHYIO AMCAOYHKLMIO C BBICOKMM PUCKOM BO3HMKHOBEHMS
CEPAEYHO-COCYAMCTbIX OCAOXKHEHMM [11].

B x0A€ MCCAEAOBAHMI HO MUKPODOTOTPACOMIX CPE30B OblAM BbIABAEHbBI COCYAMCTBIE U3MEHEHMS:
HOBYXAHME KAETOK DHAOTEAMS, AMCTPOOUYECKME ABAEHMS; MATOAOTMHECKME U3MEHEHUT DHAOTEAM-
OLMTOB; HEKPO3 CTEHKM COCYAOB, €€ BECCTPYKTYPHAS OPraHM3ALUMS; B MPOCBETE COCYAOB OOHAPY-
XKMBAKOTCH OUOPUHOBBIE TOOMBbBI; OOHAPYXXMBAKOTCH CKOMAEHMI HEUTPOOUAOB (MX MAPTMHALME) U
MAkKpodoaros (puc. 1-5).

Puc. 1. Hekpos cTteHkn cocyaa, €€ 6eCCTpyKTypHAS OPraHmsaums (yeeamdeHme x400, okpacka
reMAToOKCUMAMHOM U 303I/IHOM)

.
Puc. 2. PubprHOBLIM TPOMO B MPOCBETE COCYAQ. CKOMAEHME HEUTPOTOMAOB M MAKPOCDAroB
(yBeAandeHue x400, re MATOKCUAMHOM M DO3UHOM)
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Puc. 3. Toom0b03 (yBeAmnyeHue x400, OKpACKA reMATOKCUAMHOM M D03UMHOM)

ﬂr"vﬁ. /

Puc. 5. NospexaeHne aHaoTeAns (yBeamdeHme x400, OKPACKA FTeMOTOKCUAMHOM M SO3MHOM)
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lNocAe NPOBEAEHUA KOMMAEKCHOTO AEYEHUI HO MOMEHT BbIMMCKM BOAbHBIX C OCTPbIM MAHKPEQ-
TUTOM M3 CTALMOHAPA ObiAM MPOBEAEHBI MOBTOPHbBIE AQDOPATOPHbBIE MCCAEAOBAHMUS. TTPU U3yYEHMM
QOHOAM30B BbISBAEHO CHMXKEHME YPOBHSA LMPKYAMPYIOLLLMX SHAOTEAMAABHBIX KAETOK B mepudpbepmye-
CKOM KPOBWM MALMEHTOB. BbISIBAEHO 452-832 SHAOTEAMAABHBIX KAETOK HA 1 MA MAQ3MbI. [ToKA3aTeAM
CTOAM B 2,45-7,34 pQA3a HMXE MO CPABHEHUIO C AHOAM3AMM MEPEA MPOBEAEHMEM KOMMAEKCHOIO
A€YEHMA. AQHHbIE 3HAYEHUSI MOKA3LIBAIKOT, YTO MOCAE AEYEHUS MALMEHTbI UMEIOT |-l cTeneHn aHaoTe-
AMAABHOM AMCADYHKLLMM, U CBUAETEABCTBYET OO YAYHLLEHMU COCTOAHMA NAUMEHTOB [11].

O6cyxaeHUue. B pesyabTaTe KOMMAEKCHOTO AEYEHUS 3HOYUTEABHO YMEHBLLUMAQCH CTEMEHb 3H-
AOTEAMAABHOM AMCAOYHKLMM, MO CPABHEHMIO C MOAYYEHHBIMM MOKA3ATEAIMM MEPEA MOOBEAEHMEM
KOMMAEKCHOTO AEYEHUS B CTALMOHAPE. BbILLECKA3AHHOE TOBOPUT O MEPCMEKTUBHOCTM MOUMEHEHMUS
AQHHOTO METOAQ B KAMHMYECKOM MPAKTUKE KAK AAS AMATHOCTMKM CAMOTO 3000AEBAHMS M €rO CTEmne-
HU TIHKECTU, TAOK U AAT MOHUTOPMHIA 3GOIDEKTUBHOCTH MPOBEAEHMA AEYEOHbBIX MEPOMPUATII Y BOAb-
HbIX C OCTPbIM NAHKPEATUTOM [12-13]. COOTBETCTBEHHO, HALLIA MTMMNOTE30 OKA3AAACH BEPHQA, Y4TO MOBbI-
LLIEHME YPOBHS LLUPKYAMPYIOLLLMX SHAOTEAMAABHBIX KAETOK B MEPUADEPMHECKOM KPOBM MOXKET FBAATHCS
MHADOPMATUBHBIM MAPKEPOM SHAOTEAMOAABHOM AMCADYHKLLMM B AMATHOCTUKE OCTPOrO NAHKPEATUTA,
QO CHWXKEHME TOTO XE YPOBHSA LLUPKYAMPYIOLLMX SHAOTEAMOABHBIX KAETOK B MEPUADEPUHECKOM KPOBM
HO OOHE AEYEDHBIX MEPOMPUITUIM MOXKET ABAATBCH DADADEKTUBHBIM MAPKEPOM HATAIAHOCTU AEYEHMUS
MAUMEHTA NPU OCTPOM NAHKpeaTtute [14-15].

3akAo4eHHne. B xoae MCCAEAOBAHMA BbIAO MOKA3AHO, YTO OCTPbIM MAHKPEATHUT OKA3bIBAET OrPOM-
HOE HETATUBHOE BAMAHME HO COCYAMCTBIE M3MEHEHMS, BbI3bIBAS HEKPO3, BOCMAAEHNE CTEHOK COCYAOB
M UX TDOMBO3, M BNOCAEACTBMU MOTYT BO3HUKOTb MOCTOAHHBIE KDOBOTEYEHMUS, A TAKXKE MOXET PA3BUTb-
C4 MOAMOPTAHHAS HEAOCTATOYHOCTb. TAKXKE BbIAO MOKA3AHO, YTO MOKA3ATEAL AMCAOYHKLMM SHAOTEAMUS
MYTEM OMPEAEAEHUT KOAMYECTBA LUPKYAUPYIOLLIMX DHAOTEAMOLLMTOB B MEPUADEPUHECKON KPOBM 4B-
ASETCH MPOrHOCTUYECKMM AA AOQABHEMLLIETO MCMOAB3OBAHMA AQHHOTO METOAC KAK AAS AMATHOCTUKM
CAMOTO 3000AEBAHMS KOCTPLIM MAHKPEATUT), TAK U AAS MOHUTOPUHIA DADFOEKTUBHOCTU MPOBEAEHMUS
AEYEBHBIX MEPOMNPUATHUI Y BOABHBIX OCTPbIM MAHKPEATUTOM [12-14].
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OPERATIVE OPTION FOR ADHESIVE INTESTINAL OBSTRUCTION: ISOPERISTALTIC
DUPLICATION OF THE SMALL INTESTINE.

L.M. Mirolyubov

Kazan State Medical University, Kazan, Russia

Abstract. Adhesive intestinal obstruction remains one of the most complex and unresolved problems in ab-
dominal surgery, characterized by a high recurrence rate after standard surgical interventions. Despite the wide-
spread use of visceral adhesiolysis and Noble's plication of the small intestine, these methods do not provide
reliable prevention of recurrent obstruction due to the progressive nature of the adhesive process.

The arficle presents an original approach to the surgical freatment of recurrent forms of adhesive small
bowel obstruction, based on the principle of longitudinal isoperistaltic duplication of the small intestine with the
formation of several side-to-side anastomoses. The proposed method aims to preserve the total absorption area,
provide alternative pathways for infestinal content passage, and reduce the risk of recurrent obstruction.

The theoretical foundations of the method, specifics of the surgical technique, and results of experimental
modeling of the operation on laboratory animals are presented. The obtained data indicate the preservation
of digestive function and the absence of critical disturbances in chyme passage. The proposed approach can
be considered a promising direction in the surgical freatment of recurrent adhesive disease of the abdominal
cavity.

Key words: Adhesive intestinal obstruction; adhesive disease of the abdominal cavity; small intestine; viscer-
olysis; isoperistaltic intestinal duplication; intestinal anastomoses; recurrent obstruction.

For citation: Mirolyubov L.M. A surgical technique for adhesive intestinal obstruction: isoperistaltic duplication
of the small intestine.

Relevance. The development of surgery in the 20th and 21st centuries has been and contfinuesto be
facilitated by the advancement of anesthesiology and intensive care, asepsis and antisepsis, methods
of mechanical ventilation and artificial circulation, methods of extracorporeal detoxification, and the
fight against bacterial and viral infections. All these achievements have made surgical interventions,
even the most complex ones, sufficiently safe and have contributed to their widespread use in patients
ranging from the neonatal period to extreme old age. Thanks to this progress, it became possible to
operate on patients previously considered incurable; that is, surgery significantly expanded its range
and had a major impact on increasing the average life expectancy of people in the 20th century.

Abdominal operations remain very common, and despite the widespread infroduction of
endoscopic techniques, the rate of complications in the form of adhesive intestinal obstruction
confinues to be high across all age groups. Adhesive disease can develop at any age. The adhesive
process in the abdominal cavity after surgical interventions develops in 20-80% of patients. Of these,
2-8% subsequently develop adhesive disease with characteristic symptoms [1, 2, 3, 4].

To combat this terrible ailiment, standard operations exist and are widely replicated: viscerolysis
(releasing the bowel from compression by adhesions) (fig. 1) and Noble's plication, which involves
placing the small intestine in the form of a radiator-style coil (fig. 2). These surgical methods have long
been firmly established as the “gold standard” in the surgery of adhesive disease; however, they do
not guarantee the patient against a recurrence of intestinal obstruction.

Since the adhesive process itself has a progressive course, this operation is often not the last.
Adhesive disease is as terrifying as a battle with a mythical dragon: you cut off one “head” (adhesion),
and 2-3 more grow in its place. The same adhesive process that led to the intestinal obstruction
continues after the Noble operation, and in the areas where the intestine bends, so-called “double-
barrels” form, partially or completely obstructing intestinal patency [1, 2, 3, 4].

Thus, the challenge of managing adhesive bowel obstruction through surgical or therapeutic
means remains highly relevant and awaits a definitive solution. The vast amount of literature on this
subject confirms both the urgency and the unresolved nature of many issues surrounding adhesive
disease. To date, the most comprehensive guide remains the work of Professor V.V. Plechev and co-
authors; across 748 pages, they detail modern perspectives on the etiology, clinical presentation,
diagnosis, and current treatment methods, while also highlighting outstanding problems. Adhesive
disease primarily affects the small intestine, which is located infraperitoneally within the albdominal
cavity. Adhesions develop between intestinal loops and involve only the peritoneal layer. The Noble
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procedure (1937) involves 180-degree plication (folding) of the intestine during its placement.
However, the continuation or intensification of the adhesive process at these bends contributes to
disease recurrence.

Following adhesiolysis, “free placement” — the physiological distribution of the intestines within the
abdominal cavity —is a common surgical choice. Nevertheless, due o the lack of reliable therapeutic
methods to prevent adhesion formation, the disease often progresses, leading to further disruption of
intestinal fransit.

Consequently, there is currently no foolproof surgical method for adhesive intestinal obstruction,
which necessitates further development of both surgical techniques and conservative treatments [1,
2, 3, 4]. It should be noted separately that the adhesive process often develops as a consequence of
peritonitis, where the extent of peritoneal damage depends on the spread and stage of inflammation.
To prevent adhesions during peritonitis, it is particularly crucial to establish early, active intestinal
peristalsis. Managing intestinal paresis is a fundamental therapeutic measure that determines
the overall success of the treatment. Theoretical foundations and clinical observations show that
adhesions form at sites of peritoneal injury. Healthy mesothelium prevents intestinal loops from sticking
together, while a small physiological amount of fluid in the abdominal cavity reduces friction during
peristalsis. Based on these principles, numerous methods have been proposed to prevent adhesion
formation: postoperative infraperitoneal administration of hormonal solutions, dexirans (infravenous
plasma substitutes), and, more recently, the use of Mesogel.

None of these options have fully lived up to expectations.

We propose a shiff in the surgical concept as follows. Our target group consists of patients who
have already undergone 1-2-3 previous surgeries for adhesive disease.

Surgical Technique. Laparotomy and adhesiolysis are mandatory elements of the intervention.
Next, the small intestine is transected at its midpoint; the proximal end is brought toward the ileum,
and the distal end toward the ligament of Treitz. We perform end-to-side or side-to-side anastomosis
on both sides. The parietal peritoneum is then incised to “hide"” the anastomoses and a portfion of
the infestine within the retroperitoneal space. By positioning both sections of the intestine in parallel-
preferably in arcs without sharp bends—we perform an additional 2, 3, or 4 side-to-side anastomoses,
also submerging them into the refroperitoneal space whenever possible. In this manner, we create
an artificial doubling of the intestine, allowing for the potential shunting of chyme from one section
to another and the simultaneous filling of all segments, while preserving the total absorptive surface
area (fig. 3).

There are known cases where a dense adhesive conglomerate consisting of the small intestine
cannoft be straightened due to extremely firm, cartilaginous adhesions. In such instances, a small-to-
small bowel bypass anastomosis is typically performed (fig. 4). However, leaving such a conglomerate

Fig. 1. Adhesiolysis stage — dissection of adhesions

Fig. 2. Diagram of the Noble procedure. 1) Sfomach;
2) Proximal small intestine; 3) Loops of the small intestine
arranged according to the Noble technique and fixed

with sutures; 4) Cecum and ascending colon
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Fig. 3. Diagram of the proposed surgical method:
Isoperistaltic doubling of the small intestine.
1. Stomach; 2. Proximal small intestine; 3. Entero-enteral
(small-to-small bowel) anastomoses; 4. Cecum

Fig. 4. Bypass anastomosis in cases where the
intestine cannot be freed from adhesions

within the abdominal cavity is fraught with complications, such as the stimulation of further adhesion
formation or the development of stagnant putrefactive processes within the lumen of the diseased,
non-draining bowel.

We propose resecting the aforementioned conglomerate, provided it involves no more than
50% of the length of the small intestine, and concluding the operation with the previously described
physiological isoperistaltic doubling along the length of the small bowel.

Claims

A method for surgical intervention in adhesive small bowel obstruction, including adhesiolysis
with restoration of intestinal patency and potential bypass or resection of segments inaccessible for
restoration, characterized by the final stage consisting of longitudinal isoperistaltic doubling of the
small intestine with additional anastomoses to prevent recurrence of obstruction and preserve the
surface area for absorption and digestion.

Experimental Results

Based on the above, we conducted a series of experimental operations on rats. Seven rats
weighing 300-350 grams were operated on under infraperitoneal sodium pentobarbital anesthesia.
Immediately following laparotomy, supplemental anesthesia was provided via 0,25% procaine
injection info the mesentery of the small intestine.

The smallintestine was transected at its midpoint. The distal end of the intestine was brought to the
duodenojejunal junction, and a side-to-side anastomosis was performed. Given the 4-5 mm intestinal
diameter in rats, 6/0 Prolene or PDS sutures were used. Similarly, the proximal end of the intestine was
brought to the ileocecal junction, and a side-to-side anastomosis was formed. Of the 7 operated
animails, 3 survived. The causes of death were afttributed to the refinement of anesthesia and surgical
techniques, as well as postoperative monitoring protocols. In one case, extensive suppuration of the
access site was observed.

With reference to clinical practice in humans with adhesive disease, it is necessary, depending on
the clinical situation, to create an additional 2-3 side-to-side anastomoses and arrange the loops in
an arcuate fashion without kinking throughout the abdominal cavity to prevent potential obstruction.
In cases where obstruction occurs in one segment of the bowel, chyme will continue its directed
movement through the alternative segment without loss of the total absorptive surface area.

A useful maneuver is the embedding-or covering-of the upper and lower anastomoses within
the refroperitoneal fat beneath the parietal peritoneum, as these junctions are of key importance for
intestinal patency. Cicatricial (scarring) processes occur significantly more slowly within fatty tissue.
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Fig. 5. Passage of contrast medium in an operated rat. Bifurcation of the flow is
observed in the region of the superior anastomosis

Conclusions:

Experimental results demonstrate that isoperistaltic doubling of the small intestine, as a surgical
variant, does not adversely affect the animal’s digestive process.

The implementation of this method in clinical practice will assist surgeons in managing recurrent
forms of adhesive disease.
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BAPUAHT ONEPALLUU NPU CNAEYHOM HEMPOXOAUMOCTU KULLEYHUKA.
M3ONEPUCTAABTUHECKOE YABOEHUE TOHKOU KULLKH

A.M. Mupoaio60oB

KaszaHckuim TMY, KaszaHbs, Poccus

AKTYAAbHOCTb. Pa3BuTuio xmpyprum B XX 1 Xl BEKOX CMOCOBCTBOBAAO M CMNOCOOCTBYET PA3BUTUE
OHECTE3MOAOTUM 1 PEAHMMATOAOTUM, ACENTUKM C AHTUCENTUKOM, METOAOB MCKYCCTBEHHOM BEHTUAS-
LMK AETKMX U MCKYCCTBEHHOIO KPOBOOOPRALLLEHMS, METOAOB SKCTPAKOPMOPAABHOIO OYULLLEHMS OPra-
HU3MA 1 BOPBLOBLI C BAKTEPUAABHOM M BUPYCHOM MHADEKUMEN. BCE 3TU AOCTMKEHUI CAEAAAM XMPYP-
TMYECKME BMELLIATEABCTBA, AQXKE CCOMbIE CAOXHbIE, AOCTATOYHO BE30MACHbBIMM KM CMOCOOCTBOBAAM
WX LUMPOKOMY PACMNPOCTPAHEHMIO Y MALMEHTOB OT NEPUOAC HOBOPOXAEHHOCTM AO TAYOOKOM CTAPO-
CTU. BAQroaQps 3TOMY MPOrpeccy CTAAM OMEPUPOBATL BOAbHbIX, PAHEE CHMUTABLLMXCS MHKYPAOEAL-
HbIMM, T. €. XMPYPI1g 3HOYUTEABHO PACLLMPUAC CBOM AMAMA30H M OKA3OAQ 3HAYUTEABHOE BAMIHME HA
YBEAMYEHME CPEAHEN MOOAOAKMTEABHOCTM XXM3HU AIOAEM B XX BEKE.

Onepaumnm HO BPIOLLIHOM MOAOCTM OCTAIOTCA OYEHb PACMNPOCTPAHEHHbBIMM, KOAMYECTBO MX BEAU-
KO, U, HECMOTPS HA LLUMPOKOE BHEAPEHME SHAOCKOMUYECKOM TEXHMKM, KOAMHECTBO OCAOXKHEHMMN B
BMAE CMAEYHOM KMLLIEYHOM HEMPOXOAMMOCTU MPOAOAKCAET OCTABATLCS BbICOKMA BO BCEX BO3PACTHbIX
rpynnax. CnaeyHas OOAE3Hb MOXET PA3BUTLCS B AKKOOM BO3pacTe. CnaeyHbli NPOLLECC B OPKOLLHOM
MOAOCTU MOCAE ONEPATUBHBIX BMELLIATEABCTB PA3BMBAETCH Y 20-80% GOAbHbIX. M3 HMX B 2-8% CAy4OEB
BMOCAEACTBMM PA3BMBAETCS CMNAEYHA BOAE3Hb C XAPAKTEPHbIMM NPU3HAKAMMU [1, 2, 3, 4]. Arg Bopsb-
Obl C 3TMM CTPALLHbBIM HEAYTOM CYLLLECTBYIOT M TMPAXKMPYIOTCS CTAHAQRTHbIE ONEPALMM — 3TO BUCLLE-
POAM3 (OCBOBOXAEHUE KMLLIKM OT CAABAEHMSA CAANMKAMM) (PUC. 1) U YKACAKO TOHKOM KMLLIKM MO HOBAKD
B BUAE PAAMATOPHOM BaTtapewm (puc. 2). T cnocobbl ONEPALMU ACBHO M MPOYHO ABAKOTCS (30AOTBIM
CTAHAQPTOM) B XMPYPIUKM CrIaeYHOM BOAE3HM, OAHAKO OHM HE TAPAHTUMPYIOT MAUMEHTA OT PELMAMBA
KMLLIEYHOM HEMPOXOAMMOCTH.

MOCKOAbKY COM CMAEYHbIM MPOLLECC MMEET NPOTrPECCUPYIOLLIEE TEYEHME, TO ITA ONepPdaLMa Ha-
CTO gBAfSETCS He nocaeaHen. CrnaeyHas BOAE3Hb CTPALLUHA KAK BUTBA C MUADUMHECKMM APAKOHOM:
OTCEKAELLb OAHY «TOAOBY) — CMAMKY, A BMECTO HEE BbIPACTAIOT eLlé 2-3. TOT XXe& CAMbIM CNAEYHbIM
MPOLLECC, KOTOPbIM MPUBEA K KULLEYHOM HEMPOXOAMMOCTH, MOOAOAXKAETCS MOCAE OnepaLmm HobAg,
M B ODAQCTAX M3rMOA KMLLIKM OBPA3YIOTCS TAOK HA3bIBAEMbBIE (ABYCTBOAKMY, YOCTUYHO UAM MOAHOCTHIO
HOPYLLAOLWME MPOXOAMMOCTb KMLLeYHuKa [1, 2, 3, 4].

Takmm 0BpPAa30oMm, TeMA B0oPbOLI CO CMAEYHOM HEMPOXOAMMOCTBIO XMPYPIMYECKUMM UAM TEPAMNEB-
TMYECKMMM CNOCODAMM HE TEPSET CBOEM AKTYAABHOCTM U XKAET CBOETO PELLEHMS. [DOMAAHOE KOAM-
4ECTBO AUTEPATYPHbIX MCTOYHMKOB MO STOMY BOMPOCY MOATBEPXACET OKTYOABHOCTb M HEPELLEHHOCTb
MHOTUX BOMPOCOB CNAEYHOM BOAE3HM. HaMBOAEE MOAHBIM PYKOBOACTBOM MO CMAEYHOM BOAE3HM K
HACTOALLLEMY BPEMEHM OCTAETCSH TPYA Npodoeccopa B.B. NAe4eBa 1M COABTOPOB, A€ HA 748 CTpa-
HULLOX NOAPOOHBIM OBPA30M M3AOXKEHbBI BCE COBPEMEHHBIE B3rASAbl HO MPOUCXOXAEHME, KAUHMKY,
AMATHOCTUKY M COBPEMEHHbIE METOAbI AEYEHUA. TAM >KE OCBELLLEHbI HEPELLIEHHbIE BOMPOCHI.

Cnae4yHom BOAE3HbBIO MOPOXKAETCH B OCHOBHOM TOHKAS KMLLIKQA, KOTOPAS PACMNOAQraeTcs B OptoLL-
HOM MOAOCTM MHTPAMEPUTOHEAABHO. CNAMKM PA3PACTAIOTCH MEXKAY METAIMMU KULLIKM 1 3ATPATMBAIOT
TOABKO OPIOLLIMHHBINA CAOM.

Onepaumng Hobag (1937 r.) B cBOEM TEXHOAOTUM MmeeT 180-rpasyCHble mepermdbl KULLKK B MPO-
Lecce €€ YKAQAKM. [TPOAOAXKEHME UAM YCUAEHME CMAEYHOrO MPOoLLECCA B OBAQCTM Nepernda crno-
CcoBCTBYET PELMAMBY 30O0OAEBAHMS.

MNMocAe BUCLLEPOAM3A KBOABHAS YKACAKOY, T. €. OU3MOAOTMYECKOE PACNPEAEAEHME MO BPIOLLIHOM
MOAOCTHU, SBASETC OAHUM M3 PACTMPOCTPAHEHHbBIX BAPUAHTOB onepaumm. OAHOKO M3-30 OTCYTCTBMS
HOAEXHBIX CMOCOBOOB TEPAMEBTMYECKOrO MPEAOTBPALLLEHMS CMNAEYHOro npouecca 6oAe3Hb Mpo-
rpeccuUpyerT, 1 BHOBb HOPYLLAETCS MACCOX MULLLA.

TaKMM OBPC30OM, K HOCTOSLLLEMY BPEMEHU HET HOAEXHOTO Cnocoba onepaumm NpK CnaevyHom
KULLEYHOM HEMPOXOAMMOCTHU, YTO OMPEAEAIET BO3ZMOXHOCTb M HEODXOAMMOCTb AA ACABHEMLLIMX
Pa3PABOTOK BAPMAHTOB ONEPALMM M KOHCEPBATMBHOIO AedeHma [1, 2, 3, 4].

OTAEABHO CAEAYET OTMETUTD, YTO CMAEYHBIM NPOLLECC PA3BMBAETCS KAK MOCAEACTBME MEPUTOHM-
T4, TAE CTEMEHb MOBPEXKAEHMI BOPIOLLMHHOIO MOKPOBA 3GBUCKT OT PACAPOCTPAHEHHOCTU U CTAAMM
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BOCMAAEHMS OPIOLLIMHbBI. AASF MPOTOUAAKTMKM CAAEYHOTO MPOLLECCA MPU NEPUTOHUTE OCODEHHO BOXK-
HO HOAQAMTb PAHHIOK AKTMBHYIO MEPUCTAABTUKY KMLLIEYHMKA. BOpbOa C MAPE3OM KMLLIEYHMKA SBAIET-
Cs ©a30BbIM AEYEDHBIM MEPOMPUATUEM M OMPEAEAIET MPOTHO3 B YCMEXE AEYEHUS.

TeopeTnieckme OCHOBbI M MPAKTMYECKME HADAKAEHUS MOKA3bIBAKOT, YTO CMAMKM OOPA3YIOTCS HA
MECTOX MOBPEXAEHMT OPIOLLMHbBI. 3A0PO0BLIM ME3OTEAMM NPENITCTBYET CAMMAHUIO METEAb KMLLKM, O
HEDOABLLIOE JOU3ZMOAOTUHECKOE KOAMYECTBO XMAKOCTU B OPIOLLIHOM MOAOCTU CHUXKAET TPEHME MPU
NEPUCTAABTUKE KMLLEYHMKA. MCXOAS M3 DTUX MOAOXKEHMM, ObIAU MPEAAOXKEHBI MHOTOYUCAEHHBIE CMO-
CcOBbl NPEAOTBPALLLEHMS CMAMKOOOPA3OBAHMSA: MOCAEONEPALUMOHHOE BHYTPUOPIOLLMHHOE BBEAEHME
PACTBOPOB FTOPMOHOB, AEKCTPAOHOB — KPOBE3AMEHUTEAEN AAS B/BEHHOTO BBEAEHMS, B MOCAEAHEE BPE-
M$S UCTTIOAB3OBAAM ME3OTEAL. HM OAMH M3 3TUX BOPUAHTOB HE OMPABACA BO3AATAEMBIX HOAEXA.

Mbl npeAAQraem M3MEHUTb XMPYPRTMYECKYIO KOHLLEMUMIO CAEAYIOLLLUM OBPA30oM. Hawmmm naum-
EHTAMM MOTYT ObITb BOAbHBIE, Y KOTOPBIX Y>)KE COCTOIAMCH 1-2—-3 onepaLmm No NOBOAY CMAEYHOM BO-
AE3HU.

TexHuka onepaumn

AQNAPOTOMUS M BUCLLEPOAM3 — OBA3ATEABHBIE DAEMEHTbI BMELLIATEABCTBA. AOAEE MEPECEKAEM
TOHKYIO KMLLKY MOCEPEAMHE U1 MOATATMBAEM MPMBOAALLLMM KOHELL K MOAB3AOLLIHOM KMLLIKE, A OTBOAS-
LMK — K TpenueBom CBa3ke. BbIMOAHIEM AHACTOMO3UPOBAHME KOHELL-B-OOK MAM BOK-B-O0K C 0Bemx
CTOPOH. Paccekaem NAapUETAAbHYIO BPIOLLMHY M (MPSYEM) AHOCTOMO3bI M HOCTb KMLLKM B 3Q0pIO-
LLIMHHYIO KAETYATKY. YKAQABIBAS OBE YACTM KMLLKM MOAPAAAEABHO, XXEAAQTEABHO AYTOMM BE3 PE3KMX
neperboB, BhIMOAHIEM eLLé 2-3—4 AHACTOMO3A «OOK-B-OOK), MO BO3MOXHOCTM TOXE MOrPYy>KAg MX
B 30OPOLLMHHOE MPOCTPAHCTBO. TAKMM ODBPA30OM Mbl CO3AAEM MCKYCCTBEHHOE YABOEHUE KULLIKM C
BO3MOXXHbIMM MEPETOKAMM XMMYCA M3 OAHOM YACTM B APYIYIO, A TAKXKE OAHOBPEMEHHOE 3AMOAHE-
HME BCEX OTAEAOB, MPWM STOM Mbl COXPAHIEM OBLLLYIO MAOLLLOAL BCACBIBAHMS (pUC. 3).

M3BECTHBI CAY4AM, KOTAQ CMAEYHBIM MAOTHbBIM KOHFIAOMEPRQAT, COCTOALLLMM M3 TOHKOM KMLLIKM, HEBO3-
MOXHO PACMAPABUTL M3-30 O4EHB MAOTHBIX XPALLLEBMAHBIX CMAEK. B TOKMX CAYy4OIX HOKAOABIBAIOT OO-
XOAHOM TOHKO-TOHKOKMLUEYHbIM AHACTOMO3 (pmc. 4). OAHAKO OCTABAEHME TAKOTO KOHIAOMEPATA B
OPIOLLHOM MOAOCTM YPEBATO OCAOXKHEHMAMM B BUAE CTUMYAILLMM CMIAEYHOIO NPOLLECCA MAM XKE PA3-
BUTMEM 3ACTOMHbIX THUMAOCTHbIX MPOLLECCOB BHYTPM MPOCBETA BOABHOM, HE ADEHUPYIOLLLEMCS KMULLIKM.

Mbl npeaAraraem youpaTb BbILLEOMMCAHHBIM KOHTAOMEPAT B MPEAEAOX, ECAM OH BKAIOYAET B Ce64
He 6oaee 50% AAMHBI TOHKOM KMLLIKM, M 3AKAHYMBATb OMNEPALMIO BbILLEOMUCAHHBIM COM3MOAOTUYECKMM
M30MNEPUCTAABTUHECKMM YABOEHMEM MO AAMHE TOHKOM KMLLIKM.

PopMyAd uzobpeteHus

Cnocob onepaumm Mpr CNAeYHOM TOHKOKMLLIEYHOM HEMPOXOAMMOCTH, BKAIOYAIOLLMIA BUCLLEPOAM3
C BOCCTAHOBAEHMEM MPOXOAMMOCTU KULLIKM M BO3MOXHBIM OBOXOAOM MAM YAOAEHUEM HEAOCTYMHbIX
AAS BOCCTOHOBAEHMS YYOCTKOB, OTAMHAIOLLIMMCS TEM, HTO 3OKAIOYUTEABHBIM STAMOM ABAJETCH MPOAOAb-
HOE M30MEePUCTAABTUHECKOE YABOEHME TOHKOM KMLLIKM C AOMOAHUTEABHBIMM CHACTOMO3AMM AAS MPE-
AOTBPALLLEHUS PELMAMBA HEMPOXOAMMOCTU M COXPAHEHMS MAOLLLOAM BCACBIBAHUA-MULLLEBAPEHMS.

Puc. 2. Cxema onepaumm HoBAL. 1 — XeAyAOK;

Puc. 1. 51an BUCLEPOAM3A — pACCEYEeHne Crnaek 2 — HOYOAO TOHKOM KMLLIKM; 3 — METAM TOHKOM KMULLIKM,

YAOXKEHHbIE MO HOBAKD, dOMKCUPOBAHHBIE LLIBOMM;
4 — CAEMOS M BOCXOAALLLAS TOACTAS KMLLIKO
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Puc. 3. Cxema npeararaemoro cnocoba onepaumu:

M30MNEPUMNCTAABTMHECKOE YABOEHNE TOHKOM KMLLIKM. Puc. 4. O6XOAHOI;I AQHACTOMO3 B CAYHQASX, KOTAQ

1- XKEAYAOK; 2 — HO4YAAO TOHKOM KMLLIKU; 3 — TOHKO- HEBO3MOXHO OCBODOAMTL KMLLKY OT Craek
TOHKOKMLLEYHbIM OHOCTOMO3; 4 — CAENAs U BOCXOAALLLOA

4OCTU TOACTOM KMLLIKM

C y4EeTOM BbILLEMNIAOXKEHHOTO Mbl MPOBEAM CEPUIO DKCMEPUMEHTAABbHbBIX ONEPALMM HA KPbICCX.
OnepupoBaHO 7 Kpbic Becom 300-350 rpamm MoA BHYTPUOPIOLLIMHHBIM HOPKO30M HEMOYTAAOM HO-
Tpug. Cpa3ly NOCAE AANAPOTOMMKM AODABAAM AHECTE3MIO HOBOKAMHOM 0,25% B ©pbIKEMKY TOHKOM
KMLLKKM. TOHKYIO KMLLKY nepecekaan B cepeanHe. OTBOAILLMI KOHEL, KMLLIKU MOABOAMAM K MEPEXOAY
12-NepCTHOM KMLLIM B TOHKYIO, 1 BBIMOAHIAM QHACTOMO3 BOK-B-O0K. AUAMETP KULLIKM Y KPbIChI 4—5 MM,
MO3TOMY MPUMEHIAM HUTb 6/0 NpoaeH UAM MAC. AHOAOTUYHBIM OOPA30M MPUBOASLLIMIA KOHELL, KMLLIKM
MOABOAMAM K MAEOLLEKAABHOMY MEPEXOAY U OOPMMPOBAAM AHACTOMO3 BOK-B-OOK. M3 7 onepupo-
BAHHbIX BbKMAO 3. [MpUHMHBI CMEPTU B OTPABOTKE AHECTE3MU M TEXHMKE OMEPALMM, A TAKXKE B MO-
CAEOMNEPAUMOHHOM HABAIOAEHUM XUBOTHBIX. B OAHOM CAy4ae HABAIOAOAM OBLLMPHOE HATHOEHME
oBAQCTM AOCTYNA.

MPUMEHUTEABHO K KAMHMYECKOM MPAKTMKE HO YEAOBEKE CO CMAEYHOM BOAE3HbIO HEOBXOAMMO,
COFAQCHO KAMHUYECKOM CUTYALMM, HOAOXKMTb eLLE 2—3 AHACTOMO3d BOK-B-O0K U AYrooBpasHo, 6e3
nepernmboB, PA3AOXKMUTb METAM MO BPIOLLIHOM MOAOCTU AAS MPOMOUACKTMKM BEPOITHOM HEMPOXOAMMO-
CTU. B CAY4OSIX HEMPOXOAMMOCTM MO OAHOMY YH4ACTKY KULLKM XUMYC MPOAOAXKMT HOMPOABAEHHOE ABU-
>XXEHME No-Apyromy, 6e3 notepm obLLLEN MAOLLLAAM BCACLIBAHMA.

MNMoAE3HOM MAHUMYASUMEN BYAET MOrPY>XEHUE — YKPOBITUE BEPXHETO M HMXKHETO OHACTOMO30B, KOK
MMEIOLLIMX KAIOYEBOE 3HAYEHME B MPOXOAMMOCTU KMLLIKM, B 3AOPIOLLIMHHYIO KAETYATKY MOA MAPUETAAb-
HYIO OPIOLLIMHY. B XXMPOBOM KAETHATKE PYOLLOBbIE MPOLLECCHI MPOUCXOAAT 3HAYUTEABHO MEAAEHHEE.

Puc. 5. laccax KOHTPACTHOrO BELLLECTBA Y ONEPUPOBAHHOM KPbIChl. HOBAIOAQETCSH PA3ABOEHME MOTOKOB B
OBAQCTM BEPXHETO AHACTOMO3A
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MODERN ENDOSCOPIC TECHNOLOGIES IN THE COMPLEX TREATMENT OF ACUTE PLEURAL
EMPYEMA IN CHILDREN

O.T. Ollabergenov, F.T. Baratov

Tashkent Pediatric Medical Institute, Tashkent, Republic of Uzbekistan

Relevance. Acute pleural empyema in children is a severe purulent-inflammatory lung disease that occurs in
the context of complicated destructive pneumonia.

Study objective. To improve surgical treatment outcomes for acute pleural empyema in children through the
infroduction of modern endoscopic technologies.

Materials and methods. From 2017 to 2024, 126 children aged 1 to 17 years with acute pleural empyema
were examined and freated at the TashPMI Pediatric Surgery Clinic. The primary diagnostic methods for estab-
lishing the diagnosis of acute pleural empyema and the clinical stage of the disease were chest radiography,
fransthoracic scanning, CT, bronchoscopy, clinical laboratory testing, and bacteriological examination of bron-
chial and pleural effusion.

Results. For the purpose of conducting the study, our patients were divided info two comparative groups.
The first control group consisted of 61 (48,4%) patients, the second main group — 65 (51,6%) patients. The results
of freatment of patients of the first control group (61 observations) showed that the effectiveness of puncture-
drainage interventions was noted in 26 (42,6%) patients, however, in the remaining 35 (57,4%) patients of the
control group, performing puncture-drainage interventions alone was not only ineffective, but also insufficient.
Additionally, performed sanitation bronchoscopies in 28 (45,9%) patients contributed to aspiration of pathologi-
cal contents from the lobar and segmental bronchi, in 7 (11,5%) observations in children of the confrol group,
unsatisfactory treatment results were noted. In 33 (50,8%) patients of the second main group (65 observations),
delayed (late) video-assisted thoracoscopic sanitation of the pleural cavity was performed; primary video-as-
sisted thoracoscopic surgery was performed in 31 (47,7%) observations. Of the 65 patients in the main group,
bronchoscopic sanitation to eliminate bronchial conduction disorders concluded the surgical infervention in 62
(95,4%) cases.

Conclusions. Thus, it is important to note that endoscopic surgical interventions in children are characterized
by high precision, minimal invasiveness, minimal blood loss, and a low rate of infraoperative and postoperative
complications.

Keywords: children, acute pleural empyema, bronchoscopy with short-term bronchial occlusion, video-as-
sisted thoracoscopic pleural sanitation.

Introduction. Acute pleural empyema in children is a severe purulent-inflammatory lung disease
that occurs against the background of complicated destructive pneumonia. Determining the indi-
cations, choosing tactics and sequence of various methods of surgical treatment of acute pleural
empyema in children is a pressing issue. Despite the many existing tfreatment methods for acute pleu-
ral empyema, the results in the immediate and long-term follow-up periods remain disappointing. In
most cases, the reasons for unsatisfactory treatment results are the unjustified choice of the method
and technigue of surgical intervention. Traditional puncture-drainage interventions with long-term
conservative therapy for acute pleural empyema in children can currently only be effective at the
onset of the disease. In purulent-fiorinous and fibrin organization stages, puncture tfreatment methods
in most cases do not provide a significant positive effect, this is due to the polyvalent resistance of
microorganisms and their aggressiveness. In the presence of negative dynamics and the lack of ef-
fect from long-term conservative tfreatment, in case of worsening manifestations of respiratory failure
due to chronic purulent intoxication and formation of abscesses, sanitation of the pleural cavity is
indicated, pneumolysis or decortication of the lung. Due to the increasing resistance of microflora,
the structure of the causes of acute pleural empyema has changed, which created certain precon-
ditions for revising freatment tactics, as new opportunities emerged in the tfreatment of this pathology
using modern minimally invasive endoscopic tfreatment methods [1, 5,7, 8,9, 11, 12, 13].

The introduction of modern endoscopic technologies into clinical pediatric surgery has enabled
the use of effective bronchoscopic and videothoracoscopic debridement methods in the tfreatment
of acute pleural empyema in its early stages. This, in turn, has allowed for the rapid resolution of the
pathological process during the acute period of pleural empyema, as well as the prevention of a
protracted course of the disease and the avoidance of severe pulmonary-pleural complications.
Consequently, the early use of videothoracoscopic interventions in this patient population is more
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effective, as it prevents the transition of acute pleural empyema into a chronic form, leading to a sig-
nificant improvement in the results of surgical freatment. Currently, the indications for the use of mini-
mally invasive endoscopic interventions in purulent-inflammatory diseases of the lungs and pleura are
constantly expanding; these methods serve as a worthy alternative to traditional surgery. At the same
fime, it is necessary to improve therapeutic measures aimed at addressing all stages of the etiopatho-
genesis of the destructive process that leads to acute pleural empyema in children [2, 3, 4, 6, 10, 14].

Purpose of the study - to improve the results of surgical freatment of acute pleu-
ral empyema in children through the implementation of modern endoscopic technologies.
Research materials and methods. From 2017 to 2024, 126 children aged 1 to 17 years with acute
pleural empyema underwent inpatient examination and treatment at the pediatric surgery clinic of
TashPMI.

The main diagnostic methods for establishing the diagnosis of acute pleural empyema and the
clinical stage of the disease were chest X-ray, fransthoracic scanning, MSCT, bronchoscopy, and
clinical and laboratory studies, as well as bacteriological examination of discharge from the bronchi
and pleural cavity.

Study results. To conduct randomized studies over a long period and compare the effectiveness
of the surgical freatment provided, our patients were divided into two comparable groups. The first
control group consisted of 61 (48.4%) patients who underwent traditional surgical interventions such
as: puncture and drainage of the pleural cavity; when necessary, fraditional thoracotomy with sa-
nation bronchoscopy was performed. The second main group consisted of 65 (51,6%) patients who
underwent minimally invasive interventions, which included videothoracoscopic operations with the
simultaneous performance of sanation bronchoscopy and broncho-occlusion.

The treatment results for patients in the first control group (61 observations) showed that the ef-
fectiveness of puncture-drainage interventions was noted in 26 (42,6%) patients and consisted of the
regression of the purulent-inflammatory process in the lung and pleural cavity, improvement in respi-
ratory function, and normalization of cardiovascular function. A reduction in chest pain indicated a
significant decrease inirritation of the parietal pleura and a reduction in interstitial edema against the
background of ongoing anti-inflammatory treatment. Also, the mechanism of earlier relief of pleural
pain and the favorable course of the inflammatory process in these patients with acute pleural em-
pyema was associated with an anti-exudative effect. The disappearance of the auscultatory picture
of acute pleural empyema characterized the resolution of inflammatory processes in the pleura and
the relief of the inflammatory process as a whole against the background of stimulated interstitial
drainage, which was regarded as a good freatment result.

However, in the remaining 35 (57,4%) patients of the control group, the performance of only punc-
ture-drainage interventions proved to be not only ineffective but also insufficient, which manifested
in the progression of the purulent-inflammatory process in the bronchi and the absence of full lung
aeration due to its collapse on the affected side. Additionally performed sanation bronchoscopies
in 28 (45,9%) patients contributed to the aspiration of pathological contents from the lobar and seg-
mental bronchi, as well as the adequate performance of selective endobronchial lavage, which was
regarded as a satisfactory freatment result. In 7 (11,5%) observations among children of the confrol
group, unsatisfactory tfreatment results were noted, despite the differentiated approach in the ap-
plication of the aforementioned therapeutic tactics. This depended on the timing of the patients’
admission to our clinic, as well as the adequacy of drainage and sanatfion of the purulent encapsu-
lated cavity, which became the cause of a protfracted purulent-inflammatory process with a fransi-
fion fo fibrinothorax. Multispiral computed tomography with three-dimensional (3D) reconstruction

Fig. 1. MSCT. Encapsulated purulent adhesions in the pleural cavity
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Fig. 2. Effectiveness of sanitizing bronchoscopy in acute pleural empyema (before and after its performance)

performed in these patients allowed us to identify undrained encapsulated purulent fociin the pleural
cavity with multiple fibrous strands, as well as separation and thickening of the pleural layers, which
prevented lung expansion (fig. 1).

In connection with this, after preoperative preparation, these 7 patients of the control group un-
derwent a more technically complex operation — open thoracotomic debridement of the pleural
cavity, which in 3 cases was performed along with lung decortication. Lung decortication was per-
formed in stages and was accompanied by the dissection of fibrous adhesions, followed by pneu-
molysis or pleurectomy; the operation was completed with thorough hemostasis, debridement of the
pleural cavity, and restoration of lung airtightness.

Treatment of patients in the second main group (65 observations) with acute pleural empyema
was based on performing endoscopic and video-assisted thoracoscopic interventions. In 33 (50.8%)
observations, patients underwent delayed (late) video-thoracoscopic sanitization of the pleural cav-
ity due to the ineffectiveness of puncture-drainage interventions. Early primary video-thoracoscopic
surgical intervention was performed in 31 (47,7%) observations in patients in the purulent-fibrinous
stage and the stage of fibrin organization. However, in 1 (1,5%) observation of a patient in the main
group, due to the ineffectiveness of the above-mentioned interventions, a forced measure was the
performance of open thoracotomic sanitization of the pleural cavity. It should be noted that in 62
(95.4%) cases of the 65 patients in the main group, the completion of surgical interventions was the
performance of bronchoscopic sanitization to eliminate bronchial patency disorders. This factor is an
important task in the complex tfreatment of acute pleural empyema in children, as impaired bronchi-
al patency leads to respiratory failure and atelectasis of the affected lung lobes. Active endoscopic
sanitization of the tfracheobronchial tree had a positive effect on the course of the purulent-destruc-
tive process in the lung, allowing for its expansion and an increase in the volume of atelectatic pa-

=

MSCT before broncho occulsion Short term bronchial occulsion

"

1

MSCT after bronchial
occulsiom

Fig. 3. Short term brochial occulsion
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Fig. 4. Fibrin deposits removed videothoracoscopically from the pleural cavity (debridements)

renchyma, as well as preventing bronchogenic dissemination of purulent infection. This was important
considering that purulent endobronchitis, often encountered in acute pleural empyema, contributes
to the progression of the destructive process in the lung. The effectiveness of such tactics was evalu-
ated according to the following main criteria: the elimination of bronchial obstruction and the res-
toration of the ventilation-respiratory function of the lungs, which were noted during the performed
sanitizing bronchoscopy (fig. 2).

It should be noted that therapeutic sanitizing bronchoscopy, which was performed in 62 (95,4%)
observations, proved to be effective in 46 patients. In 16 observations, a single sanitizing bronchos-
copy proved insufficient for the complete sanitization of the tracheobronchial tree. In this regard, in
14 observations it was performed twice, and in 2 cases sanitizing bronchoscopy was performed 3
times. All repeated sanitizing bronchoscopies were performed in 16 patients with the purulent-fibrin-
ous stage and the stage of fibrin organization of acute pleural empyema, as the restoration of lung
aeration in these patients was not in full volume.

In 11 (16,9%) patients of the main group with a functioning bronchial fistula, short-term bronchial
occlusion was performed. A sterile pressed microporous dry “Merocel” sponge was used as an ob-
turator, which was cut to the size of the fistula and tightly inserted into the bronchial lumen. The ef-
fectiveness of short-term bronchial occlusion was manifested by the cessation of bronchial discharge
into the pleural cavity and a significant reduction in the phenomena of respiratory failure. In all cases
of short-term bronchial occlusion, patients underwent complex conservative treatment with the pre-
scription of anti-inflammatory and symptomatic therapy (fig. 3).

Videothoracoscopic interventions were performed for the purpose of comprehensive and tar-
geted local impact on microbial flora, cleansing foci of pulmonary destruction of purulent-necrotic
tissues, as well as fibrin deposits and encapsulated purulent cavities in the pleural cavity (fig. 4).

This significantly contributed to the prevention of the development of a massive adhesion process
in the pleural cavity with the transition of acute pleural empyema into a chronic form of the disease.
Also, if necessary, videothoracoscopy allowed us to perform pneumolysis or lung decortication for its
full aeration and sanitation of the pleural cavity. The duration of the videothoracoscopic intervention
averaged from 40 to 55 minutes; blood loss during the intervention did not exceed 10-25 ml. After
completion of the videothoracoscopic intervention, therapeutic bronchoscopy was performed in all
cases.

After the videothoracoscopic interventions, all patients remained in the intensive care unit for the
first 24 hours and were then transferred to the ward. The average length of stay was 12/pm? days, after
which patients were discharged from the hospital to continue treatment at their place of residence.
There were no complications during the video-endosurgical operations in our observations; in the
postoperative period, in 2 cases on the 5th and é6th days after surgery during the removal of the
drainage tube from the pleural cavity, pneumothorax occurred, which was eliminated by repeated
drainage of the pleural cavity. In the postoperative period, all patients received conservative therapy.
The ongoing complex conservative therapy and videothoracoscopic sanitation of the pleural cavity
were aimed at stimulating reparative processes and the immune forces of the child’s body, and
targeted local impact on the microbial flora. Their combined use for the treatment of acute pleural
empyema allowed us to prevent more severe complications and the transition of the disease into a
chronic form.
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COBPEMEHHbIE 9HAOCKOMUYECKUE TEXHOAOTUN B KOMNAEKCHOM AEYEHUU OCTPOM
OMIMUEMbI NAEBPbI Y AETEA

O.T. OAnabGepreHos, $.T. bapaTos

TALLKEHTCKMI NEANATPUHECKMIN MEAMLIMHCKMIM MHCTUTYT, TALLIKEHT, PecrnyBbAmKa Y30ekmcTaH

MODERN ENDOSCOPIC TECHNOLOGIES IN COMPLEX TREATMENT OF ACUTE PLEURAL
EMPYEMA IN CHILDREN

Ollabergenov O.T., Baratov F.T.

Tashkent Pediatric Medical Institute, Tashkent, Republic of Uzbekistan

AHHOTAUMSA. [TDEACTABAEHBI PE3YABTATHI PAHHETO MPUMEHEHUI BPOHXOCKOMMYECKOM M BUAEOTOPAKOCKOMU-
4ECKOM CAHALMU MPU AEYEHMM OCTPOU IMIMUEMbI MAEBPDI Y AETEM, KOTOPbIE CMOCODCTBOBAAM IGOAEKTUBHOMY
PAa3peLLEHUIO MATOAOTMHECKOTO MNPOLLECCA W MPEAOTBPALLLEHMIO 3ATIHKHOTO TEYEHMS 3000AEBAHMS C MEPEXOAOM
B XPOHMYECKYID DOPMY. AKTUBHAS SHAOCKOMMYECKAS CAHALMS TPOXEODPOHXMAABHOTO AEPEBC MOAOXKMUTEABHO
BAMIET HO TEYEHME THOMHO-AECTPYKTMBHOIO MPOLLECCA B AETKOM, MO3BOAIT €FO PACMAPABAEHMIO N YBEAMHEHUIO
OBOBLEMA ATEAEKTA3ZUPOBAHHOM NAPEHXMMBI, A TAKXKE NPEAOTBPALLLAET OPOHXOTEHHYIO AMCCEMMHALLMIO THOMHOM
MHdpekLmm. OAHAKO MNPU HOANHYMM COYHKLMOHUPYIOLLLETO BPOHXMAABHOTO CBULLLO HEODOXOAMMO MNP OBEAEHME KPA-
TKOCPOYHOM OKKAIO3MKM BPOHXA, KOTOPAS CMOCOBCTBYET NPEKPALLEHMIO BPOHXMAABHOTO COPOCA B MAEBPAABHYIO
MOAOCTb U 3HOYUTEABHO YMEHbBLLIOET SBAEHUA AbIXATEABHOM HEAOCTATOYHOCTU. BMAEOTOPAKOCKOMMYECKME BME-
LLIGTEABCTBA CMOCOOCTBYIOT MOAHOLLEHHOMY M LLEAEHAMPOBAEHHOMY MECTHOMY BO3ZAEMUCTBUIO HO MUKPOBHYIO
AOAOPY, OYMLLLEHMIO OYATOB AETOYHOM AECTPYKLLUM OT THOMHO-HEKPOTUHECKMX TKAHEN, O TAKXE PUOPUHOBBIX HO-
AETOB M OCYMKOBCOHHbIX THOMHBIX MOAOCTEM B MAEBPAABHOM MOAOCTM.

KatoyeBbie caoBa: AeTH, OCTPAS SMMUEMBI MAEBPbI, CAHALMOHHAS BPOHXOCKOMMA C KPATKOCPOYHOM OKKAKO-
3men 6POHXA, BUAEOTOPAKOCKOMMYECKAS CAHALMS MAEBPAALHOM MOAOCTM.

Abstract: The article presents the results of early use of bronchoscopic and videothoracoscopic sanitation in
the treatment of acute pleural empyema in children, which allowed for effective resolution of the pathological
process and prevention of protracted course of the disease with transition to a chronic form. Active endoscopic
sanitation of the fracheobronchial tfree has a positive effect on the course of the purulent-destructive process
in the lung, allowing it to straighten and increase the volume of atelectatic parenchyma, and also prevents
bronchogenic dissemination of purulent infection. However, in the presence of a functioning bronchial fistula,
it is necessary to perform short-term bronchial occlusion, which allows the cessation of bronchial discharge into
the pleural cavity and significantly reduces the symptoms of respiratory failure.Videothoracoscopic interventions
allow for a complete and targeted local impact on the microbial flora, cleansing foci of pulmonary destruction
from purulent-necrotic tissue, as well as fibrin deposits and encapsulated purulent cavities in the pleural cavity.

Key words: children, acute pleural empyema, sanation bronchoscopy with short-term bronchial occlusion,
video-assisted thoracoscopic sanation of the pleural cavity.

AKTYQABHOCTb NpobAembl. OCTPAS SMMUMEMO MAEBPDI Y AETEM ABAIETCH THKEABIM THOMHO-BOCMQA-
AUTEABHBIM 3000AEBAHMEM AETKMX, KOTOPOE MPOABAIETCS HO JOOHE OCAOXHEHHOIO TEYEHUS AECTPYK-
TMBHOWM MHEBMOHMM. OnpeaeAeHme NOKA3AHMM, BbIBOP TAKTMKM M MOCAEAOBATEABHOCTU MOOBEAEHMS
PCA3AMYHBIX METOAOB XMPYPIMYECKOTO AEYEHMS OCTPOM DMIMUEMbI MAEBPI Y AETEM ABAIETCS AKTYOABHOM
npobAemomn. HeCMOTPS HO MHOXECTBO CYLLLECTBYIOLLIMX METOAOB AEYEHMS OCTPOM DMIMUEMbI MAEB-
Pbl, HEYTELLIMTEABHBIMIM OCTAKOTCS PE3YABTATHI B OAMXKAMLLIEM U OTAOAEHHOM NEPUOAAX HADAIOAEHMIA.
B GOABLLMHCTBE CAYHOEB MPUHMHAMM HEYAOBAETBOPUTEABHbBIX PE3YABTATOB A€HEHUS ABASIOTCS HEOBO-
CHOBQOHHbIM BbIBOP METOAQ U CMNOCOBA XMPYPTUHECKMX BMELLATEALCTB. TPAAMLMOHHbIE MYHKLMOHHO-
APEHVPYIOLLME BMELLATEALCTBA C AAMTEABHOM KOHCEPBATMBHOW TEPAMMEN MPU OCTPOM SMMUEME
MAEBPbI Y AETEN HO CETOAHILLIHMIM AEHb MOTYT OblTb 2A0AOEKTUBHBIMM AULLIL B HOYOAE 30060AEBAHMS. [Tpur
FTHOMHO-PUOPUHO3HOM CTAAMM U B CTAAMM OPTFAHM3ALMKM OUOPUHA MYHKLIMOHHBIE METOAbI AEYEHMS
B OOABLLMHCTBE CAYHOEB HE ACIOT BbIPCXKEHHOTO MOAOXKMUTEABHOTO 3d0JOEKTA, 3TO CBA3AHO C MOAMBO-
AEHTHOM YCTOMYMBOCTBIO MUKPOORIAHM3MOB M UX ANPECCUMBHOCTBIO. MU HOAMYUM OTPULLATEABHOM AM-
HOMMUKM, OTCYTCTBMM SFAEKTA OT AAUTEABHOTO KOHCEPBATUBHOIO AEYEHUS, YCYTYOAEHMM MPOSIBAEHMM
ABIXOTEABHOM HEAOCTATOYHOCTU BCAEACTBME XPOHMYECKOM THOMHOM MHTOKCUKALMM M GOOPMMUPOBAHMS
aBCLLEeCCOB MOKA3AHbI COHALMS MAEBPAABHOM MOAOCTH, MHEBMOAM3 UAM AEKOPTUKALLMS AETKOTO. B CBs-
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31 C POCTOM PE3UCTEHTHOCTU MMKPOTOAOPBI M3MEHMAOCH CTRYKTYPA MPUMYMH, BbI3bIBAKOLLLMX OCTRYIO
SMMUEMY MAEBPSI, 4TO CO3AAAO OMPEAEAEHHBIE MPEAMOCHIAKM K MEPECMOTRY AEYEDHOM TAKTUKM, TOK
KOK MOSBUAMCH HOBbIE BO3MOXHOCTM B A€YEHMM AQHHOM MATOAOTMM C MPUMEHEHUEM COBPEMEHHbIX
MOAOMHBA3MBHBIX SHAOCKOMMYECKMX METOAOB AedeHmd [1, 5,7, 8,9, 11,12, 13].

BHeaApeHWe COBPEMEHHBIX DHAOCKOMUYECKMX TEXHOAOTUM B KAMHMYECKYIO MPAKTUKY AETCKOM XM-
PYPIMM NO3BOAMAO MPUMEHUTb DADADEKTMBHBIE METOABI OPOHXOCKOMMYECKOM M BUAEOTOPAKOCKOMMYE-
CKOM CAHALMM NPU AE4YEHUM OCTROM DIMMUEMBbI MAEBPLI HO PAHHMX 3TAMAX €€ PA3BUTUL. DTO, B CBOIO
oYepeAb, CMOCOBCTBOBAAO BbICTOOMY PA3PELLEHMIO MATOAOTMYECKOTO MPOLLECCA B OCTPOM NEPUOAE
SMMUEMBI MAEBPDI, A TAKXE MPEAOTBRALLLEHMIO 3ATHKHOMO TEYEHMI 30DOAEBAHMS 1 MPEAYNPEXAEHMIO
BO3HMKHOBEHMS THKEABIX AETOYHO-MAEBPAABHBIX OCAOXKHEHMM. B CBA3M C DTUM PAHHEE MPUMEHEHME BU-
AEOTOPAKOCKOMUYECKMX BMELLIATEABCTB Y 3TOTO KOHTUHIEHTA BOAbHbIX IBASETCH BoAEE DADIDEKTMBHBIM,
TAK KOK 3TO MPEAOTBPALLLAET MEPEXOA OCTPOM DMMUEMBbI MAEBPbLI B XPOHMYECKYIO, HTO MO3BOAAET 3HO-
YUTEABHOMY YAYHLLEHMIO PE3YALTATOB XMPYPIMHYECKOTO A€4eHMT BOABHBIX. B HOCTOSLLLEE BPEMS MOKA3O0-
HUS K MPUMEHEHMIO MAAOUHBA3MBHBIX SHAOCKOMUYECKMX BMELLIATEABCTB MPW THOMHO-BOCMAAUTEABHbIX
3000AEBAHMIX AETKMX M MAEBPbI MOCTOIHHO PACLUMPAIOTCS, DT METOAbLI IBAFIOTCA AOCTOMHOM OAbTEP-
HATWMBOM TPAAMLLUOHHOU XMPYPIMKU. BMecTe ¢ TeM HEOBXOAMMO COBEPLLEHCTBOBATH A€HEDHBIE MEPO-
MPUATKA, HOMPOBAEHHbIE HO BO3AEWCTBME BCEX 3BEHLEB DTMOMATOrEHE3A AECTPYKTMBHOIO MPOLLECCA,
KOTOPbIE MPUBOAST K OCTPOM SMIMUEME MAEBPLI Y AeTEN [2, 3, 4, 6, 10, 14].

LLeAb MCCAEAOBAHUSA. Y AYHLLIEHNE PE3YALTATOB XMPYPIMHECKOTO AEYEHMT OCTPOM DMMMUEMbI MAEB-
Pbl Y AETEN MYTEM BHEAPEHMS COBPEMEHHbBIX DHAOCKOMMYECKMX TEXHOAOTUI.

MaTepuaa U MeToAbl MICCAEAOBAHMA. B KAMHMKE AeTCKOM Xmpyprim TawlMK 3a nepuroa ¢ 2017
no 2024 rr. HO CTALMOHAPHOM OBCAEAOBOHUM M AEHEHUM HOXOAMAOCH 126 A€TEM B BO3PACTE OT | roaC
AO 17 AET C OCTPOM SMNMEMOM MAEBPLI. OCHOBHBIMM METOAOQMM OBCAEAOBAHMSA AAS YCTOHOBAEHMS
AMQATHO3Q OCTPOM DMMMEMbI MAEBPbI U KAMHUYECKOM CTAAMM 3000AEBAHMSA FIBAIAMCb OO30PHAN PEHT-
reHorpadoms rPYAHOM KAETKM, TPAHCTOPRAKAABHOIO CKAHMPOBAHMA, MCKT, 60 OHXOCKOMMSA M KAMHMKO-
AQBOPATOPHBIE MCCAEAOBAHMS, A TAKXE BAKTEPUOAOTMHECKOE MCCAEAOBOHME BbINOTA M3 OPOHXOB U
MAEBPAABHOM MOAOCTM.

PesyAbTaTtbl uccaepoBaHUs. C LLEABIO MPOBEAEHUA PAHAOMMUIMPOBAHHBIX MCCAEAOBOHMMN B TEYE-
HUE AAMTEABHOTO BPEMEHU U CPABHEHUI DADADEKTUBHOCTU MPOBEAEHHOTO XMPYPIMYECKOTO A€YEHMS
HOLLUM BOAbHbIE ObIAM PACMPEAEAEHDBI HO ABE CPABHMBAEMbIE TPYMMbI. [T€PBYIO KOHTPOABHYIO TRYMMy
COCTABMA 61 (48,4%) BOABHOM, KOTOPBIM BBIMOAHEHbI TOQAMLMOHHBIE XMPYPTMYECKME BMELLIATEABCTBA,
TAKME KAK MYHKLMSA M ADEHUPOBAHME MAEBPAABHOM MOAOCTH, MPU HEODXOAMMOCTU BBIMOAHIAQCH TPO-
AMLUMOHHAS TOPAKOTOMMSA C CAHALMOHHOM BpOHXOCKOoNMeM. Btopyto ocHoBHyto rpynny — 65 (51,6%)
©OAbHbIX — COCTABUAM MALMEHTbI, KOTOPbIM BbIMOAHAAMCb MOAOMHBA3MBHbBIE BMELLATEALCTBA, B MEPE-
YEHb KOTOPbIX BXOAMAO MPOBEAEHME BUAEOTOPAKOCKOMMYECKMX ONEPALMM C OAHOMOMEHTHBIM Bbl-
MOAHEHMEM CAHALMOHHOM BPOHXOCKOMMM M BPOHXOOKKAIO3MM.

Pe3yAbTaTbl A€YEHMS MALMEHTOB MEPBOM KOHTPOABHOM rpynnbl (61 HAODAIKOAEHME) MOKA3AAM, YTO
3PFEKTUMBHOCTb MYHKLLUOHHO-APEHUPYIOLLMX BMELLATEABCTB, KOTOPAS 3AKAIOYAACCH B PErpeccu-
POBAHMM THOMHO-BOCMAAMTEABHOIO MPOLLECCA B AETKOM UM MAEBPAABHOM MOAOCTM, YAYHLLUEHMU Abl-
XATEABHOM M HOPMOAM3IALMM CEPAEYHO-COCYAMCTOM CPYHKLMM, OTMEYEHA y 26 (42,6%) OOAbHBIX.
YMeEHbLLEHME OOAEN B TPYAHOM KAETKE CBMAETEALBCTBOBAAO O 3HOYMTEABHOM CHWXKEHMM PA3APA-
>KEHMSA MAPUETAABHOM MAEBPbI U YMEHBLLIEHUMN UMHTEPCTULMAABHOTO OTEKA HO OOHE MPOBOAMMOTO
MPOTUBOBOCMAAUTEABHOTO AEYEHUA. TAKXKE MEXAHM3IM BOAEE PAHHETO KYMMPOBAHMI MAEBPOAbHbIX
BoAen 1 BAAronpUsITHOE TEYEHME BOCMAAUTEABHOTO NPOLLECCA Y 3TWX BOAbHbBIX C OCTPOM SMMUEMOM
MAEBPbI ObIA CBA3AH C AHTUBKCCYAQTMBHBIM AEMCTBHMEM. MCHE3HOBEHME AYCKYABTATUMBHOM KAPTMHbI
OCTPOM 3MMUEMBI MAEBPbI XAPAKTEPU3IOBAAO PA3PELLEHNE BOCMAAUTEABHBIX MPOLLECCOB B MAEBPE
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Puc. 2. 5 IHEKTMBHOCTb CAHALMOHHOM BPOHXOCKOMMU MPU OCTPOM SMMUEME MAEBPSI
(A0 1 MoCAE € NpoBeAeHMUs)

M KYNMPOBAHMKM BOCNAAUTEABHOIO MPOLLECCA B LLEAOM HA GOOHE CTUMYAILLMM MHTEPCTULMAABHOTO
APEHOXA, YTO ObIAO PACLLEHEHO KAK XOPOLUMM PE3YABTAT AEYEHUS.

OAHOKO Yy OCTAAbHbIX 35 (57,4%) BOAbHbBIX KOHTPOABHOM FPYMMbl BBIMOAHEHME TOABKO AMLLb MyHK-
LLUOHHO-APEHMPYIOLLLMX BMELLATEABCTB OKA3AAOCH HE TOABKO MAAOIGOADEKTMBHBIM, HO U HEAO-
CTATOYHBIM, YTO MPOIBAIAOCH B MPOrPECCUPOBAHMM FBAEHMM THOMHO-BOCMNAAMUTEABHOIO MPOLLECCA
B OPOHXAX M OTCYTCTBMEM MOAHOLLEHHOM A3PALLMM AETKOTO M3-30 €ro KOAAOBUMPOBAHMS HA CTOPO-
HEe nopaxkeHmsa. AOMOAHUTEABHO BbIMOAHEHHbIE COHALIMOHHbIE BPOHXOCKOMUKM Yy 28 (45,9%) ©OAb-
HbIX CNOCOBOCTBOBOAM ACTMPALMM MATOAOTMYECKOTO COAEPXKMMOTO M3 AOAEBBIX M CETMEHTAPHbIX
OPOHXOB, A TAKXE GAEKBATHOMY MPOBEAEHUIO CEAEKTMBHOTO 3HAODOPOHXMAABHOTO AQBAXA, HTO
ObIAO PACLLEHEHO KOK YAOBAETBOPUTEAbHbIM PE3YALTAT Ae4eHMd. B 7 (11,5%) HaBAloAEHUIX ¥ aAe-
TEM KOHTPOABHOM TPYMMbl OTMEYEHbI HEYAOBAETBOPUTEABHbBIE PE3YABTATbI AEYEHMS, HECMOTPS HA
AP EPEHLMPOBAHHDBIM MOAXOA B MPUMEHEHMUM BbILLUENIAOXKEHHOM A€YEOHOM TAKTMKK. DTO 3ABMU-
CEAO OT CPOKOB MOCTYMAEHUS BGOAbHbIX B HALLY KAMHUKY, O TAKXE OAEKBATHOCTU APEHMPOBAHMSA
M CAHUPOBAHMS THOMHOM OCYMKOBAHHOM MOAOCTM, 4TO CTAAO MPUYUHOM 3ATIKHOIO TEYEHMS THOM-
HO-BOCMAAMUTEABHOIO MPOLLECCA C NEPEXOAOM B DUBOPUHOTOPAKC. [POBEAEHHASN Y 3TMX OOAbHbIX
MYABTUCTIIMPAABHASN KOMMbIOTEPHAS TOMOTPAdOM: C TpexmepHom (3D) PEKOHCTPYKUMEN MO3BOAMAQ
HOM BbISIBUTb HEAPEHMPOBAHHbBIE OCYMKOBOHHbIE THOMHbIE O4ATM B MAEBPAABHOM MOAOCTM C MHO-
>)KECTBEHHbIMM PUOPO3HBIMU TIKAMM, O TAKXKE PACXOXKAEHUE U YTOALLLEHME AMCTKOB MAEBPSI, YTO
NPENITCTBOBAAO 3KCMAHCUM AETKOTO (puc. 1).

B CBS3M C 3TUM 7 BOAbHbBIM KOHTPOABHOM TPYMMbl MOCAE MPOBEAEHMS NPEAONEPALMOHHOM MOA-
FTOTOBKM ObIAQ BBIMOAHEHO BOAEE CAOXHAS B TEXHMYECKOM MAAHE ONepPAUMI — OTKPbLITAS TOPAKO-
TOMMYECKA CAHALMS MAEBPAABHOM MOAOCTM, KOTOPAS B 3 CAYHAsSX BbIMOAHEHA C MPOBEAEHMEM
AEKOPTUKALMM AETKOTO. AEKOPTUKALLMA AETKOTO BbIMOAHIAQCH MO3TAMHO M COMPOBOXAOAQCH PAC-
CEYEHUEM LLBAPT, MOCAE YETO MPOBOAMAM MHEBMOAM3 MAU MAEBPIKTOMMIO, OMEPALLMIO 3ABEPLLAAM
TLLLOTEABHBIM FTEMOCTA30M, COHALMEN MAEBPAABHOM MOAOCTU M BOCCTAHOBAEHWUEM FE€PMETUYHOCTH
AETKOrO.

o

MCKT KpatkocpoyHas OKKAIO3MS BPpOHXA MCKT nocae
AO BPOHXOOKKAIO3MM BPOHXOOKKAK3MMU

1

Puc. 3. Kpatkocpo4yHas OKKAIO3MS BPOHXA
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AevyeHUe NALMEHTOB BTOPOM OCHOBHOM rpymmbl (65 HOBAKOAEHMM) C OCTPOM SMMMEMOM MAEBPSI
ObIAO OCHOBOHO HA MPOBEAEHMU IHAOCKOMUYECKMX M BUAEOACCUCTUPOBAHHbIX TOPOKOCKOMMUYECKMX
BMmeLwuateabctBax. B 33 (50,8%) HABAOAEHMAX BOAbHBIM BbIMOAHEHO OTCTPOYEHHAS (MO3AHA4) BUAEO-
TOPOKOCKOMUYECKAS CAHALMS MAEBPOAABHOM MOAOCTU M3-30 HESAPAEKTUBHOCTM MYHKLIMOHHO-APE-
HUPYIOLLLMX BMELLIATEABLCTB. POHHEE NEPBUMYHOE BUAEOTOPAKOCKOMMYECKOE XMPYPIMYECKOE BMELLIO-
TEAbCTBO BbIMOAHEHO B 31 (47,7%) HOBAIOAEHWMN Y BOABHBIX B THOMHO-COUOPMHO3HOM CTAAMM M CTAAMM
opranmsaumm dpmbpuHa. OaHako B 1 (1,5%) HaBAOAEHUM Y BOABHOTO OCHOBHOM MPYMMbl M3-30 HEDD-
JOEKTUBHOCTU BbILLEM3AOXKEHHbIX BMELLIATEABCTB BbIHY>KAEHHOM MEPOM FBUAOCH BbIMOAHEHWE OTKPbI-
TOM TOPAKOTOMMYECKOM CAHALMM MAEBPAABHOM MOAOCTU. HEOBXOAMMO OTMETUTD, YTO M3 65 BOAbHbIX
OCHOBHOWM rpynmbl B 62 (95,4%) CAY4OX 3ABEPLUEHUEM XMPYPIMHECKMX BMELLIATEABCTB IBAFAOCH MPO-
BeAEHME BPOHXOCKOMMYECKOM CAHALMM AAS YCTPAHEHMS HAPYLLUEHUN BPOHXMAABHOM MPOBOAMMO-
CTU. DTOT GOAKTOP ABASETCSH BAXKHOM 30AQHEN B KOMIMAEKCHOM AEYEHUM OCTPOM DIMMUEMBbI MAEBDbI Y
AETEN, TAK KAK HAPYLUEHUE BPOHXMAABHOM MPOBOAMMOCTM MPUBOAMT K AbIXATEABHOM HEAOCTATOYHO-
CTU 1 ATEAEKTA3Y MOPOXKEHHbIX AOAEM AETKOTO. AKTMBHAS SHAOCKOMMYECKAsS CAHALMS TPAXeOBpOoH-
XMAABHOTO AEPEBA MOAOXKUTEABHO BAUSIAC HO TEYEHUE THOMHO-AECTPYKTMBHOMO MPOLLECCA B AETKOM,
MO3BOASS €r0 PACMPABAEHMIO U YBEAMYEHUIO OOBLEMA ATEAEKTA3ZMPOBAHHOM MAPEHXMMbI, O TAKXE
NPEAOTBPALLLOAO BPOHXOrEHHYIO AMCCEMMHALMIO THOMHOM UHADEKLMU. DTO BbIAO BAXKHO C Y4ETOM
TOrO, YTO THOMHbIM DHAODPOHXMT, YOCTO BCTOEYAEMbIM MPU OCTPOM IMMUEME MAEBPLI, CMTOCOOCTBY-
€T NPOrPEeCCUPOBAHMIO AECTPYKTMBHOTO MPOLLECCA B AETKOM. DAAEKTMBHOCTb TAKOM TAKTMKM OLLE-
HMBOAQCH MO CAEAYIOLLIMM OCHOBHbBIM MPU3HAKAM — 3TO YCTPAHEHME BPOHXMAABHOM OBCTRYKLLMK M
BOCCTCOHOBAEHME BEHTUAALIMOHHO-PECTIUPATOPHOM CPYHKLMM AETKMX, KOTOPbIE OTMEYEHbI MPU BbIMOA-
HEHHOW CAHALLMOHHOM BPOHXOCKOMMK (pUC. 2).

HeoBXoAMMO OTMETUTD, 4TO A€4eBHAS CAHALMOHHAS BPOHXOCKOMMS, KOTOPAS ObIAQ BBIMOAHEHO B
62 (95,4%) HOBAKOAEHUAX, OKA3AAACH 2O IPEKTUBHOM Y 46 BOAbHbBIX. B 16 HOBAIOAEHUIX OAHOKPATHAS
CAOHALMOHHAS BPOHXOCKOMMS OKA3AAACh HEAOCTATOYHOM AAS MOAHOM CAHALMM TPAXEOOPOXMAABHO-
rO AEPEBQ, B CBA3M C 4EM B 14 HOBAIOAEHMIX OHA BbIMOAHEHO ABOXKABI, O B 2 CAy4asx — 3 pasad. Bce no-
BTOPHbIE CAHALMOHHbIE BPOHXOCKOMMM BBIMOAHEHBI Y 16 BOAbHBIX C THOMHO-PUOPMHO3ZHOM CTOAMEN
M CTAAMEN OPTAHM3ALMM OUBPUHA OCTPOM SMMMEMbI MAEBPDI, TAK KAK Y TMX OOAbHbIX BOCCTAHOBAE-
HME APALMM AETKOTO BbIAO HE B MOAHOM OOBEME.

Y 11 (16,9%) BOAbHbIX OCHOBHOM FPYMMbl NPK AOYHKLUMOHMPYIOLLLEM BPOHXMAABHOM CBMLLLE Bbl-
MOAHEHA KPATKOCPOYHAS OKKAIO3MS BPOHXA. B kKayecTse oBTypATOPA MCMOAb3OBAAM CTEPMAbHYIO
NPECCUPOBAHHYIO MUKPOMOPUCTYIO CYXyto ryoky «Merocel), KOTOPYIO BbIPE3AAM MO PA3MEPY CBULLLA
M MAOTHO BCTOBASAM B MPOCBET BPOHXA. Dd0dOEKTUBHOCTb KPATKOCPOYHOM OKKAIO3MM BPOHXA MPOsB-
AIAQCH MPEKPALLEHNEM BPOHXMAABHOIO COPOCA B MAEBPAAbHYIO MOAOCTb M 3HAYMTEABHBIM YMEHb-
LLEHUEM ABAEHMM AbIXATEABHOM HEAOCTATOYHOCTU. BO BCEX CAYHAAX BBIMOAHEHMSA KPATKOCPOYHOM OK-
KAKO3MM BPOHXA BOAbHBIM MPOBOAMAOCH KOMMAEKCHOE KOHCEPBATUBHOE AEYEHUE C HAZHAYEHMEM
MPOTUBOBOCMAAUTEABHOM M CUMMATOMATHMYECKOM TEPANMEN (prcC. 3).

BMAEOTOPOAKOCKOMMYECKME BMELLIOTEALCTBA BbIMOAHIAMCH C LLEABIO MOAHOLLEHHOTO M LLEAEHO-
NMPOBAEHHOTO MECTHOIO BO3AEMCTBMS HO MUKPODHYIO JOAORY, OYMLLLEHMS O4ATOB AETOYHOM AECTPYK-
LMK OT THOMHO-HEKPOTUHECKMX TKAOHEM, O TAKXKE OUOPUHOBBIX HOAETOB M OCYMKOBAHHBIX THOMHBbIX
MOAOCTEM B MAEBPAABHOM MOAOCTHU (pUC. 4).

\ P & s il .& } Rt g
Puc. 4. BUAEOTOPAKOCKOMMIECKM YAQAEHHbIE COUBPUHOBLIE HOAOXEHMS M3 MAEBPAALHOM MOAOCTH
(AeBpUAMEHT)
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2T0 B 3HAYUTEABHOM CTEMEHM CMOCODOCTBOBAAO MPEAOTBPALLLEHMIO PA3BUTUS MCCHMBHOTO Craey-
HOroO MPOLLEeCCA B MAEBPAABHOM MOAOCTM C MEPEXOAOM OCTPOM SMMUEMbI MAEBPDI B XPOHUYECKYIO
dopMY 3a060AEBAHMS. TAKXKE MPU HEOBXOAMMOCTH BUAEOTOPAKOCKOMMS CMOCOBCTBOBAAC B MPOBE-
AEHUU MHEBMOAM3A UAM AEKOPTUKALMM AETKOTO AAS MOAHOLLEHHOM €ro a3pAaLMKM M CAHALMM MNAEB-
PAABHOM MOAOCTU. AAUTEABHOCTb BUAEOTOPAKOCKOMMYECKOTO BMELLIATEABCTBA B COEAHEM COCTOBAS-
AQ OT 40 A0 55 MUHYT, KPOBOMOTEPS BO BPEMS BMELLIATEALCTBA HE MPEBLILLIAAA 10-25 MA. Nocae 30-
BEPLLUEHMS BUAEOTOPAKOCKOMMYECKOTO BMELLIATEABCTBA BO BCEX CAYYAAX BBIMOAHIAQCH COHALLMOHHAOS
BPOHXOCKOMMA.

lNocAe NPOBEAEHHbIX BUAEOTOPAKOCKOMMYECKMX BMELLATEALCTB BCE OOAbHbIE HOXOAMAMUCH B pEQ-
HUMOLIMOHHOM OTAEAEHUM B TEYEHUE MEPBbIX CYTOK, O 3ATEM NEPEBOAMAUCH B OTAEAEHME. CpeaHee
NPeObbIBAOHME KOMKO-AHEM COCTABMAO 122 CYTOK, MOCAE 4Ero OOAbHbIX BbIMMCBLIBAAM M3 CTALMOHAPA
AAS IPOAOAXKEHUS AEYEHUA MO MECTY XKMUTEALCTBA. OCAOXKHEHMIM MPU BbIMOAHEHMM BUAEOIHAOXMPYP-
MMYECKMX OMEPALMM B HOLLIMX HODAIOAEHMAX HE ObIAO, B MOCAEOMEPALMOHHOM NEPUOAE B 2 CAYHANX
HA 5 1 6 CYyTKM MOCAE ONePALMM MPU YACAEHUN APREHOXKHOM TPYOKM M3 MAEBPAABHOM MOAOCTM BO3-
HUK MHEBMOTOPAKC, KOTOPbIM BbIA YCTPAHEH MOBTOPHBIM APEHMPOBAHMEM MAEBPAABHOM MOAOCTM.
B mocAeonepaumoHHOM Neproae BCeM BOAbHbBIM MPOBOAMACCH KOHCEPBATMBHAA Tepanms. MNpoBo-
AMMOS KOMIMAEKCHAR KOHCEPBATUBHASA TEPAMMS U BUAEOTOPAKOCKOMMYECKAN CAHALMA MAEBPAABHOM
MOAOCTU OblAM HOMPABAEHbBI HO CTUMYAILMIO PEMNAPATUBHBIX MPOLLECCOB M MMMYHHbBIX CUA AETCKOTO
OPraHM3MA, LLEAEHAMPABAEHHOIO MECTHOTO BO3AEMCTBMA HO MUKPOBHYIO dOAOPY. COBOKYMHOCTb MX
MCMOAB3OBAHUSA AAS AEYEHUT OCTPOM DMMMEMbI MAEBPBI MO3BOAMAA HOM B MPOMPUACKTUKE BOAEE TH-
>KEABIX OCAOXKHEHMM 1 MEPEXOAT 30DOAEBAHMS B XPOHMYECKYIO DOPMY.

TakMM OBPA30M, HEOBXOAMMO OTMETUTH, YTO IHAOXMPYPIMHECKME METOAbI OMEPATUBHBIX BME-
LLIQTEABCTB Y AETEMN XAPAKTEPMUIYIOTCH BbICOKOM TOYHOCTBIO, MMHUMOABHOM MHBA3MBHOCTBIO, HE3HO-
YUTEABHOM KPOBOMOTEPEM U HUZKMM MPOLLEHTOM MHTPAOMEPALMOHHBIX M MOCAEONEPALMOHHBIX OC-
AOXHEHUN. [Tlepexoa HO KOHBEPCUMIO MPU MPOBEAEHMM SHAOXMPYPIMYECKMX BMELLIOTEALCTB Y AETEMN
C AETOYHO-MAEBPAABHBIMM OCAOXHEHMAMM OYEHb MMHUMOAEH M MOXET ObiTb OOYCAOBAEH TOABKO
AULLIb MPU BBICOKOM MHTEHCUMBHOCTM KPOBOTEYEHMS MPU TEXHUHECKOM MOBPREXAEHMM AETKOTO UAM MO-
TMCTPOABHOIO COCYAQ.
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Abstract

Children’s physical health is inextricably linked fo their mental health and emotional well-being. It is believed
that at present it is impossible to solve the problem of educating a socially adapted personality without implement-
ing a system of measures for recreational work and physical education of children with the help of their parents.
Therefore, today, the use of health-saving technologies in preschool educational institutions is defined as one of the
priority areas of pedagogical activity. The health-saving pedagogical technologies used in the work of preschool
educational institutions make it possible to increase the effectiveness of educational. The purpose of the study was
to preserve and strengthen the health of preschool children with impaired posture and arch of the foot based on
infegrated and systematic approaches to physical education, optimization of motor activity. The objectives of
the study included the protfection and strengthening of the health of children with impaired posture and arch of
the fooft; formation of motivation to strengthen the muscles and ligamentous apparatus of the skeletal skeleton in
preschool children; creation of optimal conditions for the physical and mental health of children; organization of
assistance to parents of children of this group on recreational activities at home and educational activities among
teachers and parents, to consolidate value orientations aimed at preserving and strengthening the health of the
younger generation. For these purposes, special conditions should be created for the use of pedagogical tech-
nologies, depending on the specialization of preschool institutions and specific conditions.

This article presents materials on health-saving tfechnologies used by the authors in the activities of a pre-
school educational institution in Izhevsk, specializing in strengthening the physical development of children with
impaired posture and arch of the foot. The study involved 52 children aged 6-7 years with various postural disor-
ders (58,60%), arch disorders (28,80%) and a simultaneous combination of these disorders (12,60%). Of the total
number of children, boys accounted for 34 (65,38%), girls — 18 (34,62%). We have used medical and preventive,
physical culture and health-improving types of health-saving technologies, as well as valeological education of
parents, health-saving educational technologies used in this preschool institution. Modern health-saving fech-
nologies used in preschool institutions attended by specially trained educational workers, methodologists, a
pediatrician, a podiatrist, a physical training instructor, and a music worker.

Keywords: Health-saving technologies, preschool educational institution, pedagogical technologies, pos-
ture disorders, arch disorders.

Relevance. Currently, there has been an update of preschool educationin terms of protecting and
stfrengthening the physical and mental health of preschool children, and the full development of the
child's personality. The Federal State Educational Standard of Preschool Education (FSES DO) is aimed
at protecting and strengthening the physical and mental health of children, including their emotional
well-being, the formation of a general personal culture, as well as the values of a healthy lifestyle,
and the development of their physical qualities [2]. For the successful organization of the activities
of a preschool educational institution for physical education of preschoolers, it is important not only
to comply with the requirements of the FSES DO, the psychological and pedagogical conditions for
the implementation of the proposed programs, but also the level of professional skill of individual
specialists [1]. Physical education with elements of medical and preventive measures, taking into
account age, anatomical, physiological and psychological characteristics, concerns not only the
field of healthcare, but above all, education and learning goals [1, 3, 5]. They are aimed at the
formation of rational, conscious exercises in the child, the accumulation of motor-active experience
and ifs transfer to further everyday life.

To understand preventative education for children and their parents, it's first necessary
to understand the causes of posture and foot arch disorders [4]. A fundamental factor in the
development of spinal deformities is the progressive weakness of the muscular corset (the muscles
surrounding the spine), which is unable to perform its supporting function. Therefore, physical exercise,
gymnastics, and many early childhood sports are essential for children. It's also important to instill an
interest in physical exercise in children, taking info account their inferests, without imposing your own
preferences. When working with a physical education instructor in a preschool, it's important to use
demonstrative movements, explanations, preliminary orientatfion, and the promotion of a conscious
and creative approach to the task at hand.
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Purpose of the study. Maintaining and strengthening the health of preschool-aged children with
posture and foot arch disorders based on a comprehensive and systemic approach to physical
education and optimization of motor activity.

Research objectives. Protecting and promotfing the health of children with posture and foot
arch disorders; fostering motivation to strengthen the muscles and ligaments of the skeletal system in
preschool children; creating optimal conditions for the physical and mental health of children; and
providing assistance to parents of children in this group with health-improving activities at home.

Material and research methods. The authors used materials on health-preserving technologies in
the activities of a preschool educational institution in Izhevsk, specializing in strengthening the physical
development of children with posture and foot arch disorders. The study involved 52 children aged
6—7 years with various posture disorders (58,60%), foot arch disorders (28,80%) and a simultaneous
combination of these disorders (12,60%). Of the total number of children, 34 were boys (65,38%), 18
were girls (34,62%). We used medical and preventive, physical education and health-preserving types
of health-preserving tfechnologies, as well as valeological education of parents, health-preserving
educational technologies applied in this preschool educational institution. Specially trained
educational workers, methodologists, a pediatrician, a podiatrist, a physical education instructor,
and a music tfeacher participated in the classes. Classes were held in accordance with SanPin three
fimes a week, lasting 30 minutes in a gym with musical accompaniment.

The study was conducted in three stages. During the first stage, we analyzed domestic and
international scientific literature on the topic under study, sef the goal, and defined the research
objectives. Data was obtained for each child with informed parental consent, and records were
made in the children’s “Health Records”. The goal of this stage was to determine the level of
development of correct posture skills in children. We used methods including parental questionnaires,
determination of spinal deformity using a Billy-Kirchhofer scoliometer, and methods for identifying
frue scoliosis developed by the N.N. Priorov Cenfral Institute of Traumatology and Orthopedics.
During the second stage, we organized work to develop correct posture and prevent its disorders
through physical education and health-improving activities. The third stage allowed us to analyze the
obtained results and formulate conclusions.

While analyzing the scientific literature on the prevention and correction of postural disorders,
we noted that most authors noted a close correlation between poor posture and foot deformities.
Therefore, special attention was paid to exercises to develop correct posture. A specialist, a podiatrist,
was also involved in the work. He recommended using specially selected orthopedic insoles to
develop a proper foot arch, rather than the simple insoles typically used by parents. Based on the
literature, we developed a series of preventive exercises aimed at improving posture and foot arches
in preschool-aged children, working with a children’s physical education instructor.

We used the following diagnostic methods: visual assessment, foot measurement with a metric
tape (podometry), and a child’s posture assessment method. These revealed that 31.01% of children
had a postural disorder in the form of scoliosis, while 11,22% had severe postural disorders. According
to the degree of postural disorder, degree | was determined when the child controlled himself and
fried to stay upright; this degree was practically unnoticeable; degree Il — deviation from the norm
manifested itself in impaired muscle function; degree lll, when disorders affected the skeleton, were
not detected. A combination of foot pathology and postural disorder was detected in 12,60% of chil-
dren, including 6.50% of girls and 6.10% of boys. The anamnesis revealed that 4,50% of children had a
hereditary predisposition, overweight was noted among 12,30%, early walking at the age of up to 8-9
months — 3,0%, rickets — 2,90%, endocrine diseases — 1,82%, different leg lengths at birth — 1,72%, wear-
ing improperly selected shoes since childhood — 42,20%. The study of plantography indicators made
it possible to obtain images of the contact zone of the plantar surface of the foot, and then calculate
the indices and indicators of disorders. Posture disorders were also identified based on the ratio of
the shoulder width and the back arch. Based on these, an index characterizing the state of posture
was calculated using the formula: PO=ShP/DS x 100%, where PO is the posture indicator (%); ShP is the
shoulder width (cm); DS is the back arch (cm). PO equal fo 100-110% corresponds to the norm; 20-99%
indicates a disorder; a decrease to 85-90% or an increase to 125-130% indicates serious disorders re-
quiring consultation with an orthopedic surgeon. Analysis of the obtained plantogram results showed
that only 58.60% of children had a normal arch of the feet, of which 32,10% were girls and 26.50% were
boys, respectively; 41,40% had various deviations from the norm, mainly grade 1. Flat feet were found
in 24,60% of children in the form of flattening of the foot and in 3,50% - feet with an elevated arch,
pronounced flat feet were observed in 13,30% of observations. After monitoring the state of the mus-
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culoskeletal system among preschool children, we outlined plans for corrective work with this group.
Preventive measures to prevent the progression of disorders included a comprehensive approach.
To correct posture disorders and normalize the condition of the arch of the feet, fogether with the
parents, we individually selected shoes for the child that fit the foot exactly (the medial edge of the
shoe is straight, so as not to move the first toe outward, the toe is spacious, the heel is no more than
4 cm), together with the podiatrist, we installed corrective insoles and insoles-arch supports not on
the inner

The sole of the foot, not the heel bone. An important step was teaching preschool-aged children
and their parents a relaxation exercise (crossing their feet and leaning on their outer edges), standing
on the outer edges of their feet at least 3-4 times a day, and holding this position for at least 30-40
seconds. Warm foot baths were recommended every evening, followed by a massage of the arches
and muscles (water temperature 35-36 degrees Celsius). Walking barefoot, especially on uneven
surfaces, and tiptoeing were mandatory.

Teachers, in turn, monitored the children, fracking their activity levels, the number of classes missed
due to iliness, and their attendance at sports clubs and physical education and health clubs. At the
same fime, they paid close attention to the children’s correct posture in various situations. They taught
them how to walk correctly, stand without leaning on one leg, sit at the table during meals and dur-
ing school hours, maintain proper posture by placing both feet flat on the floor, and corrected their
posture during play and free activities.

At the inifial stage, postural abnormalities such as slouching, drooping shoulders, and protruding
abdomen, as well as profruding abdomen and slouching, were identified using various proprietary
methods. The examination revealed that 40,25% of preschool-aged children exhibited initial defects
such as drooping shoulders, protruding abdomen, and slouching. Individual preventive interven-
tions were subsequently conducted with these children. In the remaining clinical cases, weakness
of the muscular corset was detected, which will subsequently lead fo immediate bone pathology
and the development of foot arch deformities. This group of children underwent physical exercises to
strengthen the muscles of the back, abdomen, lower legs, and feet.

In our work we used exercises performed in a lying position, exercises against a wall, exercises per-
formed while standing in place, walking exercises, relaxation exercises, and active games.

The lying exercise routine was performed slowly and with a large amplitude. The hold time was
gradually increased from 4-5 seconds to 20-30 seconds. Classes began with 3-4 exercises, repeated
up to 45 times, and then 1-2 exercises were added to the routine.

The wall exercise was performed with a gymnastic stick, alternating with a ball. The training routine
was repeated over the course of two weeks, gradually adding 5-6 new exercises.

The walking exercise involved arranging the children in various formations, forming a stream. The
relaxation exercise involved relaxed arms and legs, testing their relaxation with their eyes open and
closed. Active games were widely used. For this, we used well-known games for preschool children,
in accordance with the methodological guidelines. The success of the game depended on adher-
ence to the rules, which defined the entire course of the game, regulated the children’s actions and
behavior, and, in other words, provided the conditions within which the child could demonstrate their
acquired skills.

Efforts to develop good posture skills and prevent postural disorders involved not only working with
children but also with their parents. We provided recommendations on hygiene practices and exer-
cise programs outside of preschool at group and individual parent meetings, and developed meth-
odological guidelines. Children were examined weekly by a podiatrist and pediatrician, and parents
were involved when freatment and prevention issues became necessary. It was believed that joint
parental involvement would increase the effectiveness of the interventions.

We conducted pedagogical testing during training sessions in the gym, both at the beginning of
the study and during the follow-up. We used tests fo determine static muscle strength in seconds and
spinal mobility in centimeters. The study results were statistically processed using the Excel statistical
soffware package.

Results and discussion. A study of the "Health Records” of children in the study group revealed
that 30,21% of children fellill once a year; 40,52% fellill up to 3 fimes a year; and 32,30% fell ill frequently
(more than 3 times a year). The leading disease in 72,20% of cases was a viral upper respiratory fract
infection. Second place was occupied by poor posture and arch alignment, or flat feet (40,55% of
cases). Third place was occupied by various childhood infectious diseases (20,50%), and hearing and
vision impairments were noted in 10,44% of cases.
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According to the parent survey, in 20,04% of cases, children complain of fatigue in the arms, legs,
lumbar region, and neck muscles after performing physical exercise. 10,50% of children complain of
poor appetite; 10,60% of children complain of irritability; and 5,50% of children complain of lethargy
and drowsiness, respectively. Physical exercise is performed systematically in 60,32% of families.
Fathers and mothers are equally involved in following teachers’ recommendations with their children
(30.30% of families), and only in 10,0% of cases does the father alone engage in exercise. Moreover, it
was noted that girls engage in physical exercise only on weekends, while boys do it regularly (p<0,05).
An analysis of the reasons for unsystematic exercise revealed that the main reasons are lack of time
(in 60,75% of cases) and long working hours of parents (in 30,17%). The leading forms of physical
education and health activities were walking in 70,30% of cases; outdoor games—only 15,43% of cases;
swimming in a pool or open water in summer - 28,86% of cases; tubing, sledding, skiing, and skating in
winter — 25,58% of cases. Among favorite activities, among both boys and girls, using computers and
gadgets was revealed in 60,20% of cases, drawing — only 20,25% of cases, playing with toys — 40,0%,
respectively. Summarizing the questionnaires, it can be noted that pastimes have a negative impact
on the development of the musculoskeletal system and posture of the child. Only 20,45% of parents
answered positively to the question, “Do parents monitor their child’s posture at home”2 Bad habits
were identified among children that adversely affect posture development, including: reading while
lying down (40,20%), drawing while lying in bed (37,60%), and sitting on a chair with one leg tucked
under it (25,50%). Of no small significance is the fact that in 80,99% of cases, parents

Leading their child by the same hand negatively impacts posture development. A study of the
most common sleeping positions for children at night found that 45,50% of children prefer to sleep on
their back, 34,54% on their side, and 18,50% on their stomach.

At the end of the research work on conducting health-improving medical and preventive
measures, the following results were obtained: in the study group of children, according fo testing
data before and after the use of a set of physical exercises for testing statistical muscular endurance,
the values before the start were 17+0,5 seconds, and after — 42,1+0,7 seconds; the average result
increased o 18,0% (p < 0,05). Spinal mobility testing showed an improvement in the result to 22,80%,
the average result af the beginning of the study was 44,0£0,1 cm, and at the end - 5,4+0,1 cm.

Conclusions. A review of the scienfific literature revealed an increase in posture and foot arch
disorders among preschool-aged children associated with a decrease in the child’s motor activity,
decreased motivation for physical education, recreational, and therapeutic and preventive measures
aimed at improving health, strengthening the paravertebral muscles and ligamentous apparatus
of the feet. A set of physical exercises developed and applied individually or in group classes in
preschool-aged children confributes to the development of correct posture, and the correct use
of foot exercises and wearing individually selected orthopedic insoles under the heel bone by a
podiatrist helps to avoid flat feet. Working with parents is the main component in the formation of a
healthy lifestyle in the child and the subsequent development of normal physical and mental health
or health preservation.
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AHHOTAUMA. PU3MHECKOE 3A0POBLE AETEM HEPA3PLIBHO CBA3AHO C MX MCUXMYECKMM 3A0POBLEM, DMOLIMO-
HOABbHbIM BAQronoAyYmem. CYUTAETCH, YTO B HOCTOALLLEE BPEMA HEBO3MOXXHO PELLIMTL MPOBAEMY BOCMUTAHMA CO-
LLMAABHO GAQMNTUPOBAHHOM AMYHOCTH B€3 OCYLLLECTBAEHUA CUCTEMbI MEPOMPUATUIM MO O3A0POBUTEABHOM paboTe
M PUINHECKOMY BOCTIUTAHMIO AETEM C MOMOLLLBIO MX POAUTEAEN. TTOSTOMY HO CETOAHILLIHMIA AEHb B KQYECTBE
OAHOTO M3 MPUOPUTETHBIX HAMPOBAEHMI NEAQTONMYECKOM AEITEABHOCTM OMNPEAEAIETCH MPUMEHEHMNE B YCAOBMU-
X AOLLIKOABHOTO OBPA30BATEALHOIO yypexaeHUs (AQY) 3A0p0BbeCOEPErQIOLLUX TEXHOAOTUM. TToUMEHEHME B
pabote AQY 3A0p0OBbECOEPETAIOLLMX MEAQTOIMYECKNX TEXHOAOTUI MO3BOASET MOBLICUTb PE3YALTATUBHOCTL BOC-
MUTATEABHOM M OBPA30BATEABHOM AEITEABHOCTM CPEAM MEAQTOTOB M POAUTEAEM, 3AKPEMUTL LLEHHOCTHbIE OPUEH-
TAOLLMK, HOMPCOBAEHHbIE HO COXPOHEHME U YKPEMNAEHWE 3A0PO0BbA MOAPACTAIOLLLETO NMOKOAEHMS. AAF STUX LLEAEN
AOAXHbI BbITb CO3ACHbI CMELMAAbHBIE YCAOBUA AAS MCMOAB3OBAHMS MEAQTOMMYECKUX TEXHOAOTMIM B 30BUCUMOCTH
oT cneumaamsaumm AOY 1 KOHKPETHbIX YCAOBMM. COBPEMEHHBIE MEAATOTMYECKME TEXHOAOTUM B BOCTIMTAHMM AE-
TEW AOLLIKOABHOIO BO3PACTA BAATOACPS MHAMBUMAYOABHOMY BEKTOPY, TECHOMY B3AMMOAENCTBUIO C POAUTEAIMM
AETeN NO3BOAAOT CAOOPMUPOBATH MOAOKMTEABHbBIE MOTUBALMM KAK Y MEACTOrOB YHPEXAEHMSA, TOK U Y POAUTEAEN
AETEN.

B AQHHOM CTATbE NMPWMBEAEHbI MATEPUAABI MO 3A0POBLECOEPETAIOLLIMM TEXHOAOTUSIM, MCMOAB3YEMBIM CBTO-
PAMMU B AEATEABHOCTU AOLLIKOABHOTO OBPA30BATEABHOTO YYPEXAEHMS T. VIXKEBCKA, CMELMAAMIUPYIOLLLETOCS HA
YKpEnAeHMH dom3nM4eCcKoro pasBuTHI AETEN C HAOPYLLUEHUEM OCOHKM M CBOAQ CTOMbl. B MICCAEAOBAHMM MPUHSAM
y4acTtme 52 pebeHkd B BO3PACTE 6—7 AET C PA3AMYHBIMM HARYLLUEHUIMM OCaHKM (58,60%), HOPYLLIEHUIMM CBO-
AC cTOMbI (28,80%) M OAHOBPEMEHHBIM COYETAHUEM DTUX HAPYLLEHUM (12,60%). N3 OBLLETO KOAMYECTBA AETEM
MOABYMKOB ObIAO 34 (65,38%), aeBovek — 18 (34,62%). HOMM BbIAM MCMOAB3OBAHbBI MEAMKO-MPOMOUACKTHUHECKHME,
JOU3KYABTYPHO-O3A0POBUTEABHBIE BMAbI 3A0POBLECOEPETAIOLLIMX TEXHOAOTUM, O TAKXKE BAAEOAOTMYECKOE MPO-
CBELLLEHME POAMTEAEN, 3A0POBbeCOEpEratoLLMe OBPA30BATEAbHBIE TEXHOAOTMM, MPUMMEHIEMbIE B AGHHOM
YYPEXKAEHUMN AOLLIKOABHOTO OBPA30BAHMS. B MPOBEAEHMM 3AHATUM YHOCTBOBAAM CMNELLMAABHO MOATOTOBAEHHbIE
PABOTHMKM OBPA30OBATEABHOM CAPEPDI, METOAMCTI, BPAY-MEAMATR, BPAY-MOAOAOT, MHCTRYKTOP MO doM3MYECKOMN
MNOArOTOBKE, MY3bIKOAbHbIM PABOTHUK.

LLeAblo MPOBEAEHHOTO MCCAEAOBAHMS GBAFAOCH COXPOHEHME, YKPEMAEHME 3A0POBbS AETEM AOLLIKOABHOTO
BO3PACTA C HAPYLUEHUMEM OCAHKM M CBOAQ CTOMbl HO OCHOBE KOMMAEKCHOIO M CMCTEMHOIO MOAXOAOB K Com3U-
4ECKOMY BOCTUTAHMIO, OMTUMM3ALLMM ABUTATEABHOM AEITEABHOCTU. B 30A04M MCCAEAOBAHMA BXOAMAM OXPAHA U
YKPEMNAEHUE 3A0P0BbI AETEN C HAPYLLEHNUEM OCOHKM M CBOAQ CTOMbI; DOPMMUPOBAHME MOTUBALLMM K YKPEMNAE-
HUIO MBILLILL M CBA3OYHOrO ANMAPATA KOCTHOTO CKEAETA Y AETEM-AOLLKOABHMKOB; CO3AQHME OMTUMMOABHBIX YCAO-
BUIM AAS OU3MHECKOTO 3A0POBBSA M YKPEMAEHUS MCUXMHECKOTO 3A0POBbS AETEN; OPTOHM3ALLUS MOMOLLLU POAUTE-
AIM AETEM AQHHOM TPYMMbl MO O3A0POBUTEABHBIM MEPOMPUATUAM B AOMALLHUX YCAOBUSIX.

KAroueBbie cAoBa: 3A0pP0OBLECOEPETQIOLLIME TEXHOAOMMM, AOLLKOABHOE OBPA30BATEABHOE yYpPEXAEHHME, ne-
AQrormyeckme TeXHOAOTMM, HAPYLUEHWE OCAHKM, HAPYLLIEeHME CBOAQ CTOMbI.

Abstract. Children’s physical health is inextricably linked to their mental health and emotional well-being. It
is believed that at present it is impossible to solve the problem of educating a socially adapted personality with-
out implementing a system of measures for recreational work and physical education of children with the help
of their parents. Therefore, today, the use of health-saving technologies in preschool educational institutions is
defined as one of the priority areas of pedagogical activity. The health-saving pedagogical technologies used
in the work of preschool educational institutions make it possible to increase the effectiveness of educational.
The purpose of the study was to preserve and strengthen the health of preschool children with impaired posture
and arch of the foot based on integrated and systematic approaches to physical education, optimization of
motor activity. The objectives of the study included the protection and strengthening of the health of children
with impaired posture and arch of the foot; formation of motivation to strengthen the muscles and ligamentous
apparatus of the skeletal skeleton in preschool children; creation of optimal conditions for the physical and men-
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tal health of children; organization of assistance to parents of children of this group on recreational activities at
home and educational activities among teachers and parents, to consolidate value orientations aimed at pre-
serving and strengthening the health of the younger generation. For these purposes, special conditions should
be created for the use of pedagogical technologies, depending on the specialization of preschool institutions
and specific conditions.

This article presents materials on health-saving fechnologies used by the authors in the activities of a pre-
school educational institution in Izhevsk, specializing in strengthening the physical development of children with
impaired posture and arch of the foot. The study involved 52 children aged 6-7 years with various postural disor-
ders (58.60%), arch disorders (28.80%) and a simultaneous combination of these disorders (12.60%). Of the total
number of children, boys accounted for 34 (65.38%), girls — 18 (34.62%). We have used medical and preventive,
physical culture and health-improving types of health-saving fechnologies, as well as valeological education of
parents, health-saving educational technologies used in this preschool institution. Modern health-saving tech-
nologies used in preschool institutions attended by specially trained educational workers, methodologists, a
pediatrician, a podiatrist, a physical tfraining instructor, and a music worker.

Keywords: health-saving technologies, preschool educational institution, pedagogical technologies, posture
disorders, arch disorders.

AKTYAAbHOCTb. B HOCTOdLLLEE BPEMS MPOU3OLLAO OOHOBAEHME AOLLIKOABHOTO OBPA30BAHMS MO BO-
NPOCOM OXPAHbI U YKPEMNAEHMA dOM3MHECKOTO U MCUXMHECKOTO 3A0PO0BbS AETEM AOLLKOABHOIO BO3-
PACTA, MOAHOLLEHHOTO PA3BUTUS AMHHOCTU PEBEHKA. PeAEPAAbHbIM TOCYAQPCTBEHHbINM OOPA30BO-
TE€AbHbIM CTAHAQPT AOLLKOABHOrO 06pa3oBaHMa (PTOC AO) HANMPOBAEH HA OXPAHY M yKpENAEeHUe
dOU3NYECKOTO M MCUXMHECKOTO 3AOPOBbA AETEM, B TOM YMCAE MX SMOLIMOHAABHOTO BAQTrOMOAY4MS,
DPOPMUPOBAHM OBLLLEN KYABTYPbI AMHHOCTH, O TOKXE LLEHHOCTEM 3A0POBOTO 0BPA3A XM3HM, PA3BM-
M UX GOU3MYECKMX KAYECTB [2]. AAS YCMELLUHOM OPraHmM3aumm AedteAbHOCTM AOY Mo domsnyeCcKomy
BOCMUTOHUIO AOLLIKOABHMKOB BODKHO HE TOABKO COOTBETCTBOBATL TPEOOBAHMAM PITOC AO, NCUXOAO-
ro-NeAQrormyeCkKmMm YCAOBMAM PEAAM3ALLUM MPEAAATAEMbIX MOOTNPAMM, HO U YPOBHIO NPOdOECCHO-
HOABHOTO MQCTEPCTBA OTAEAbHbIX CNELMAAMCTOB [1]. PUMHECKOE XKE BOCTUTAHUE C DAEMEHTAMM
MEAMKO-MPOTOUACKTUHECKUX MEPOMPUATUIM C Y4ETOM BO3PACTHBIX, AHATOMO-GOU3MOAOTHUHECKMX U
MCUXOAOTMYECKMX OCODEHHOCTEM KOCAETCSH HE TOABKO CAOEPbI 3APABOOXPAHEHMS, HO U MPEXAE BCE-
ro o6pa3oBaHUs 1 LeAer obydyeHms [1, 3, 5]. OHM HANPABAEHbLI HO GOOPMMPOBAHUE PALIMOHOAbHbIX,
OCO3HOHHbIX YPOXKHEHMM peBEeHKA, HOKOMAEHUE MM ABUTATEABHO-AKTUMBHOIO OMbITA M MEPEHOCA €ro
B AQAbHEWLLIYIO MOBCEAHEBHYIO XXM3Hb.

AAS MOHWMMAOHMS BOMPOCOB MPOOUACKTMHECKOTO OBYYEHMS AETEM U X POAMTEAEN MPEXAE BCE-
roO HEOBXOAMMO MOHUMATL MPMYUHBI BOSHUKHOBEHUS HAPYLLUEHWMM OCOHKM M CBOAQ CTOMbI [4]. PyH-
AQMEHTOABHBIM JOOKTOPOM BO3HWMKHOBEHMS AECDOPMALMM MO3BOHOYHUKA GBAFETCS HAPACTAKOLLLAS
CAQBOCTb MbILLIEYHOTO KOPCETA (MbILLILL, OKPY>KAIOLLLMX MO3BOHOYHMUK), KOTOPbIM HE MOXXET BbIMOAHSTH
CBOIO OMOPHYIO AOYHKLMIO. BOT MO3TOMY O4EHb BOXKHBIMM AAS PEOEHKA ABAIOTCH CPU3MHECKME YNPAXK-
HEHUS, TMMHACTMKA, MHOTME BMAbI CMTIOPTA PAHHETO AETCTBA. BAXKHO TAKXE NPUMBUBATL PEBEHKY MHTE-
pPeC K PU3UHECKUM YITPOXKHEHMUAM C YHETOM €0 MHTEPECOB, HE HABA3bIBAS CBOWM MPEAMNOYTEHMA. [Toun
pabote B AOY C MHCTPYKTOPOM MO OU3MHECKOM KYAbTYPE BOAXKHbBI MOKA3ATEAbHbIE ABMXKEHMS, OOb-
ACHEHUS, MPEABAPUTEABHAS OPUEHTUPOBKA B AEMCTBMSAX, OKTMBM3ALMS CO3HATEABHOIO UM TBOPYECKOro
OTHOLLIEHMS K MOCTABAEHHOM 30AQ4E.

LLeAb uccaepoBaHus. COXPAHEHME U YKPEMNAEHME 3A0POBbA AETEM AOLLIKOABHOMO BO3PACTA C HA-
PYLLUEHUMEM OCAHKM M CBOAQ CTOMbl HO OCHOBE KOMMAEKCHOIO M CUCTEMHOIO MOAXOAOB K dom3mye-
CKOMY BOCMUTAHMIO, ONTUMMU3ALLUMM ABUTATEABHOM AEATEABHOCTM.

3aaauun uccaepoBaHusa. OXPAHA M YKPEMNAEHME 3A0POBbA AETEM C HAPYLLEHUEM OCAHKM M CBOAC
CTOMbl; OPMUPOBAHUE MOTMBALLMM K YKPEMAEHMIO MbILLLL U CBA304YHOTO ANNAPATa KOCTHOMO CKe-
AETA Y AETEMN-AOLLIKOABHWKOB; CO3AQHME OMTMMOABHBIX YCAOBMM AAS COM3MHECKOTO 3A0P0BbA M yKpE-
MNAEHUA NMCUXMHECKOTO 3A0POBbS AETEM; OPTAHM3ALMA MOMOLLM POAUTEAIM AETEN AQHHOM rPYMMbI MO
O3A0POBUTEABbHBIM MEPOMPUITUIM B AOMALLIHMX YCAOBMUSX.

MaTepraA U MeToAbl UICCAEAOBAHUA. ABTOPOMM MCMOAb3OBAHBI MATEPUAABI MO 3A0P0BbECHE-
PETQIOLLIMM TEXHOAOTUAM B AEITEABHOCTU AOLLIKOABHOTO OBPA30BATEABHOTO YYREXAEHMS . MXKEBCKA,
CNELMAAMIUPYIOLLLETOCH HA YKPEMAEHUM CPU3MHECKOTO PA3BUTUS AETEN C HAPYLUEHMIMM OCAHKM U
CBOAQ CTOMbl. B MICCAEAOBAHMM MPUHAAM y4aCTME 52 pebeHKa B BO3PACTE é—7 AET C PA3AMYHBIMM
HOPYLLUEHMAMM OCAaHKM (58,60%), HaOpPYLLEHMAMM CBOAQ CTOMbl (28,80%) M OAHOBPEMEHHbLIM CO-
YETAHMEM DTUX HapyLeHun (12,60%). 13 oBLLErO KOAMYECTBA AE€TEM MAABYMKOB BbIAO 34 (65,38%),
seBoyek — 18 (34,62%). HamM MCMOAb3OBAHBI MEAMKO-MPOMOUACKTMYECKME, OU3KYABTYPHO-O3A0POBM-
TE€AbHbIE BUAbI 3A0P0BbECOEPETAIOLLIMX TEXHOAOTMM, A TAKXKE BAAEOAOTMYECKOE NPOCBELLLEHMNE POAM-
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TEAEM, 3A0POBbeECOEPErAlOLLIME ODPA30OBATEAbHbBIE TEXHOAOTUM, MPUMEHSEMbIE B ACGHHOM YHPEXAE-
HWUU AOLLIKOABHOTO OBPA30BAHMS. B MPOBEAEHMM 3AHITUIM YHOCTBOBAAM CMELMAABHO MOATOTOBAEHHbIE
PABOTHUKM OBPA3OBATEABHOM CAOEPbl, METOAMCTbI, BPAY-NMEAMATP, BPAY-NMOAOAON, MHCTPYKTOP MO
APU3NYECKOM MOATOTOBKE, MY3bIKAAbHBIM PABOTHUK. 3AHITMI MPOBOAMAMCH B COOTBETCTBMIM ¢ CaHlMmH
3 pa3a B HEAEAID, MPOAOAXKUTEABHOCTLIO 30 MUHYT, B YCAOBMAX CMOPTHUBHOTO 30AQ MPKM MY3bIKAABHOM
COMPOBOXAEHUM.

MccAeAOBAHME MPOBOAMAOCH B 3 3TANA. HO NepBOM 3TANE MPOBEAEH AHAAM3 OTEYECTBEHHOM U
30PYOEXHOM HAYYHOM AUTEPATYPbI MO U3YHOEMOM TEME, MOCTABAEHA LLEAb, OMPEAEAEHDBI 30AQ4YM UC-
CAEAOBAHMS. MOAYYEHbBI AGHHBIE MO KAXKAOMY peBEHKY C MHADOPMUPOBAHHOIO COrAQCHKS POAMUTEAEN,
MPOBEAEHbI 3AMUCH B {AMCTAX 3A0POBbSY AETEN. LleAb AQHHOTrO 3TANA: BbISBMTL YPOBEHL CADOPMMUPO-
BAHHOCTM HABbLIKA MPABUABHOM OCAHKM Yy AeTEW. MICMOAB30OBAHbBI METOAMKM OHKETUPOBAHUS POAMTE-
AEW, ONPEeAEAEHMT AECDOPMALMM MO3BOHOHYHMKA C MOMOLLLBIO CKOAMO30METPA braan-Kupxrodoepa,
METOAMKM BbISBAEHMA MCTUHHOIO CKOAMO3Q, PA3PABOTAHHbIE LLEHTPAABHBIM MHCTUTYTOM TPCOBMATO-
AOTUM U opTONEeAmn Mm. H.H. Npuoposa. Ha BTOpom a1ane BbIAG OPraHM30BAHA paboTa Mo oopMM-
POBAHMIO MPABMABHOM OCAHKM M MPOJOUAAKTUKE €€ HAPYLLIEHMM MOCPEACTBOM GOMU3KYAbTYOHO-O3A0-
POBUTEAbHbBIX MEPOMPUATUI. TPETUM STAM MO3BOAMA HOM MPOBECTU AHAAM3 MOAYYEHHbIX PE3YABTATOB,
CAOOPMYAMPOBATH BbIBOAbI.

AHOAM3UPYS HAYHYHYIO AMTEPATYPY MO MpobAeme MPOCOUACKTUKM U KOPPEKLMKM HAPYLLEHUM
OCQHKM, OBPATUAU BHUMOHME, YTO BOABLLUMHCTBO CBTOPOB OTMETUAM TECHYIKO B3AMMOCBA3b HAPYLLIE-
HUE OCAHKM C Aedbopmaumen cton. No3Tomy 0CoB0E BHUMAHME YAEAIAOCH YIIPCKHEHMAM HO OOpP-
MMUPOBAHME MPABHUABHOM OCAHKM, K PABOTE TAKXKE MPUBAEKAACS Y3KMM CNELMAAMCT — BPAY-MOAOAQT,
MPEEAACQTABLLMI UCMOAb30OBATb AAS COOPMUPOBAHMS MOCBUABHOIO CBOAC CTOrMbl CMELMAABHO MOAO-
OPAHHbIE OPTOMNEANYECKME CTEABKU-CYMMHATOPbI, O HE MPOCTO CTEAbKM, KOTOPbIE OObIMHO MCMOAb3Y-
IOT POAMTEAM B CBOEM MPAKTUKE. HOMMU, C MCNOAB3OBAHUEM METOAMYECKOM AMTEPATYPbI, COCTABAS-
AMCb KOMMAEKCHI MPOMOUACKTUYECKMX YNPCXKHEHWM, HAMPABAEHHbIX HO YAYYLLEHWME OCAHKM M CBOAQ
CTOMbl Y AETEM AOLLIKOABHOTO BO3PACTA COBMECTHO C MHCTPYKTOPOM MO COU3MYECKOM MOATOTOBKE
AETEN.

HaMM MCMOAB3OBAAMCH METOAbI AMATHOCTUKM: BU3YAAbHAS OLLEHKA, M3MEPEHME CTOMbI METPUYE-
CKOM AEHTOM — MOAOMETPUS, METOA COCTOAHUI OCAHKM PEBEHKA, KOTOPbIE MOKA3AAM, 4TO Yy 31,01%
MMEAOCH HAPYLUEHME OCAHKM B BUMAE CKOAMO3A, Yy 11,22% OBOHApPY>XEHbI CEPbLE3HLIE HAPYLLEHMS
OCQaHKM. [To cTeneHn HapyLleHUs OCAHKM: | CTeNEHb YCTAHABAMBAAM, KOTAQ peBeHOK cebs KOHTPO-
AVPYET U CTAPAETCH AEPXKATLCS MPAMO, TAKAS CTEMEHDb MNP AKTUYECKM HE3AMETHA; Il CTEMEHDb — OTKAO-
HEHWE OT HOPMbI BbIPDAXKAAOCH B HOPYLLEHWU MbILLEYHOM dOYHKLLMM; Il CTENEHb — KOrAQ HOPYLUEHMS
3ATPArMBAAM CKEAET — He BbISBAEHA. COoYETAHME MATOAOTMM CTOMbI C HAPYLLEHUEM OCAHKM BbISBAEHO
y 12,60% aeTten, 13 Hux y aAeBovek — B 6,50% CAy4OEB, Y MAABYMKOB — B 6,10%. M3 QHOMHE3Q BbISBAEHO,
4YTO HOCAEACTBEHHYIO MPEAPACMNOAOXKEHHOCTb MMEAM 4,50% AeTeln, M3ObITOYHbIM BEC OTMEYEH CPEAM
12,30%, paHHEE XOXAEHME B BO3pACTE A0 8-9 mecaues — 3,0%, paxut — 2,90%, SHAOKPUHHbIE 3000-
AEBAHMS — 1,82%, PA3HAS AAMHA HOT MPK POXAEHMU — 1,72%, HOLLEHME HEMPABUABHO MOAOBPAHHOM
00yBU C AeTCTBA — 42,20%. N3y4yeHme noKAa3aTeAEM MAQHTOrPAOUM MO3BOAIA MOAYHATb M30OPAXKEHMS
30HbI KOHTAKTO MOAOLLIBEHHOM MOBEPXHOCTM CTOMbI, O 30TEM PACCYUTATb MHAEKCHI M MOKA3ATEAM HO-
pyLUEHMM. BbISBAEHME HAPYLLUEHMM OCAHKM MOOBOAMAM TAKXKE MO COOTHOLLIEHMIO LLMPKMHbBI MAEY U AYTH
CMUHBI. HO MX OCHOBE PACCHUTBIBAAM MHAEKC, XAPAKTEPUIYIOLLIMIKM COCTOIHME OCAHKM MO CPOPMYAE
MNO=LUM/ACx100%, rae MO — nokasateAb OCAHKM (%); LLM — LumpurHa naed (cm); AC — Ayra CimHbl (CM).
MO, pasHbiit 100-110%, cooTtBeTcTBYeT HOpME; 90-99% CBMAETEABCTBYET O HAPYLLUEHUM; CHMXKEHME
A0 85-90% mam yeeanyeHmne A0 125-130% — O Cepbe3HbIX HAPYLUEHMAX, TPEDYIOLLLMX KOHCYABTALLMM
BPQYQ-OpPTONEAQ. AHOAM3 MOAYHEHHDBIX PE3YABTATOB MACHTOINPAMM MOKA3AA, YTO HOPMOAbHbBIM CBOA
CTOM MMEAM TOAbKO 58,60% AeTen, M3 HUX AEBOYKM — B 32,10% CAY4YAEB, MAAbYMKM — B 26,50% cooTBET-
CTBEHHO, Y 41,40% OBHAPY>XEHbI PA3AMYHbBIE OTKAOHEHMS OT HOPMbI, MPEUMYLLLECTBEHHO | CTENEHM.
MAOCKOCTOMME YCTAHOBAEHO Y 24,60% AE€TEN B BUAE YMAOLLLEHUS CTOMbI, Y 3,50% HOBAIOAQAQCH CTOMA
C MOBbILLUEHHbIM CBOAOM, BbIDCXKEHHOE MAOCKOCTOMME HABAKACAOCH B 13,30% HaOBAIOAEHUI. TloCAE
NPOBEAEHHOTO MOHUTOPUPOBAHUS COCTOHMSA OMOPHO-ABUIATEABHOIO AMMAPATA CPEAM AOLLIKOAb-
HUKOB HOMM ObIAM HOMEYEHBI MAQHbI KOPPEKLMOHHOM PABOTbl C AGHHOM rpynnom. MNpodonAaKTUYe-
CKME MEPOTMPUATUA MO MPEAYNPEXKAEHUIO MPOTNPECCUPOBAHUI HAPYLUEHMMA BKAIOYOAM B CEOS KOM-
MAEKCHBIM MOAXOA. AAS KOPPEKLMU HAPYLLUEHMM OCAHKM M HOPMOAMIALMM COCTOIHMA CBOAQ CTOM
COBMECTHO C POAMTEAIMM PEDBEHKY MHAMBUAYAABHO MOABUPAAM OBYBb TOYHO MO HOTE (MEAMAABHBIM
KpaM OBYBM — MPAMOM, 4TODbI HE OTBOAMTBL KHAPYXM 1 MAAEL, CTOMbI, HOCOK — MPOCTOPHbIM, KADAYK —
He ©oAbLLE 4 CM), YCTAHABAMBAAM COBMECTHO C BPOYOM-TIOAOAOTOM KOPPUIMPYIOLLIME CTEABKM U
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CTEABKM-CYMMHATOPbI HE MO BHYTPEHHEM MOBEPXHOCTM CTOMbI, A MOA MATOYHYIO KOCTb. BAXKHBIM 3TC-
MOM SBAJAOCH ODYYEHME AETEN AOLLKOABHOTO BO3PACTA M MX POAMTEAEN YINPOXKHEHUIO — PEACKCY
(CTOBMTL CTOMbI KPECT-HAKPECT M OMMPATLCH HA MX BHELLIHWME KPQA$), BCTABATb HO BHELLHWME CTOPOHDI
CTOMbl HE MeHee 3—4 PA3 B CYTKM M CTOATb B TAKOM MOAOXKEHMM HE meHee 30-40 cek. Kaxxabi Bevep
PEKOMEHAOBAAM TEMAbIE BAHHbI AAS CTOM, MOCAE YErO — MACCOXK CBOAQ CTOM M MbILLILL (TEAMMNEPATYPC
BOAbI — 35-36 rPOAYCOB). A XOXXKAEHME BOCHMKOM, OCODBEHHO MO HEPOBHOM MOBEPXHOCTU U XOABOCQ HA
LLbINMOYKAX SBASAMCH OOI3ATEAbHBIM YCAOBUEM.

MeAQrorm, B CBOIO O4EPEAb, BEAU HADAIOAEHME 3Q AETbMM, OTCAEXMBAS MX AKTMBHOCTb, KOAMYE-
CTBO MPOMYLLLEHHBIX M3-30 BOAE3HEM 3AHATUM, YYUTBIBOAMCH MOCELLLAEMOCTb CMOPTUBHBIX CEKLLMM U
KPY>XKOB GOM3KYABTYPHO-O3A00OBUTEABHOM HAMPABAEHHOCTU. OAHOBPEMEHHO MMU BOABLLIOE BHUMO-
HUE YAEAIAOCH MPABUAbHOM MO3E AETEM B PA3AMYHBIX CUTYALMSX. [TPOBOAMAOCH OOY4YEHME BOMPOCAM
MPOBUABHOM XOAbObI, CTOATb, HE OMMPAACH HO OAHY HOTY, MOCAAKE 30 CTOAOM BO BPEMY MPMEMA
MULLM 1M OBPA30BATEABHOIO MPOLLECCA, HE PA3BAAMBATHCS, CTABA MPIMO OBE HOMM HA MOA, O TAKXE
KOPPEKTUPOBAAM MOAOXKEHME TEAQ BO BDEMA UIP M B CBOOOAHOM AEITEABHOCTH.

HO HOYOABHOM 3TAME BbISBAEHbI BACQroAQPs PA3AMYHBIM ABTOPCKMM METOAMKAM HAPYLLEHMUS
OCQHKM B BUAE CYTYAOCTM, OMYLLLEHHbIX MAEY, BbIMIYUBAHUS XXMBOTA M CYTYAOCTU. OBCAEAOBAHME MO-
KQ3AAO, 4TO Y 40,25% AeTeln AOLLKOABHOTO BO3PACTA HABAIOAGAOCH HOAMYME HAYAAbHbIX AEOEKTOB
B BUAE OMYLLLEHHbIX MAEY, BbINAYUBAHMS XXMBOTA M CYTYAOCTU. C HUMM B AQABHEMLLIEM MPOBOAMAM MH-
AMBUAYCAABHYIO MPOOUACKTHMHECKYIO PABOTY. B OCTAABHBIX KAMHUYECKMX CAYHOIX OOHAPY>KEHA CAO-
B0CTb MbILLEYHOTO KOPCETA, YTO B AOABHEMLLIEM MPUBEAET HE3AMEAAUTEABHO K MATOAOTMM KOCTHOTO
OCTOBA M CCPOPMMPYET HAPYLLUEHME CBOACQ CTOMbl. C 3TOM rpynnom AeTen MPOBOAMAMCH Com3mye-
CKME YMPOXKHEHMS MO YKPEMAEHMIO MbILLILL CMUHbI, XXKMBOTQ, TOAEHM M CTOMbI.

Hamun B paboTe MCNOAb3OBAHbI YMPOXKHEHMS, BbIMOAHAEMBIE B MOAOXKEHUM AEXQ, YMTOCXKHEHMS Y
CTEHKM, YMPOXKHEHMS, BBIMOAHIEMbIE CTOS HO MECTE, YMPOXKHEHMS B XOABDE, YNPAXKHEHMS HO PAC-
CAQDAEHME, MOABVKHBIE UIPbI.

KomMnAekeC ympa>KHEHMM AEXQA BbIMOAHAAM MEAAEHHO, C BOABLLIOM OMMOAUTYAOM. BpeMS 30AEPXKKM
MOCTENEHHO YBEAMYMBAAM OT 4-5 cek. A0 20-30 cek. 3aHATUA HAYUHOAM C 3—4 YNPAXKHEHUIM C MOBTO-
peHnem A0 45 Pa3, B KOMMNAEKC AODABAAAM MO 1-2 YIIPOXKHEHMAM.

YNPAXXHEHME Y CTEHKM MPOBOAMAM C TMMHACTMHECKOM MOAAKOM, YEpPeAys C MCMOAb3OBAHUEM
MAYA. PO3y4mBAEMbIM KOMMIAEKC MOBTOPAAM B TEYEHUE 2 HEAEAL, AODABAAT MOCTEMNEHHO MO 5—6 HOBbIX
YIPOXKHEHMM.

YNpa>KHEHME B XOABDE MPEAYCMATPUBAAO PAZAMYHOE MOCTPOEHME AETEM B KOAOHHY B BUAE PY-
4emka. A YNPOXKHEHME HO PACCAABAEHNE — C DIAEMEHTAMM PACCACDOAEHHbLIX PYK U HOT, MPOBEPKOM
HA CTeneHb MX PACCAADAEHMS C OTKPbITbIMM M 3AKPbITBIMM TAQ3AMMU. LLIMPOKO MCMOAB3OBAAMCH MOA-
BVDKHbIE UIPbl. AAS DTOrO COTAGCHO METOAMYECKMM MPEANMCAHUIM HOMM MPUMEHIAMCh LLMPOKO M3-
BECTHbIE UIPbl AAT AETEN AOLLKOABHOTO BO3PACTA. A YCMELUHOCTb UIPbl 30BUCEAQ OT COBAOAEHMS
MPAOBUA, KOTOPbIE OMPEAEAIAM BECb XOA UMPbl, PENYAUPOBAAM AEMNCTBUE M MOBEAEHME AETEMN, TO €CTb
0B6eCnevYmBaAM YCAOBMS, B PAMKAX KOTOPBIX PEBEHOK MPOSBAIA CBOM MPUOBPETEHHBIE HABbIKM.

Pabota nmo doOpMUMPOBAHMIO HABBIKOB MPOBUABHOM OCOHKM U MPOOUACKTMKM €€ HAPYLLEHMM
BKAKOYOAQ B CEDS HE TOABKO PABOTY C AETBMM, HO U PABOTY C X POAUTEAIMM. HOMM HO POANTEABCKMX
KOAAEKTUBHBIX M MHAMBUAYCOAbHbIX BCTPEYAX AQBAAMCH PEKOMEHAOLMM MO MPABUACM TUIMEHUYECKOTO
MOBEAEHMS M KOMMAEKCAM YMPAXKHEHMM BHE AQY, pa3pabOoTAHbl METOAMYECKME PEKOMEHAALLMM.
OCMOTP AETEN BPAYOM-NOAOAOTOM U BDAYOM-MEANATOOM OCYLLLECTBAJACS PA3 B HEAEAIKD, MPU HEOD-
XOAMMOCTU PELLIEHNI BOMPOCOB AEYEHMS M MPOOUACKTUKM ObIAM MPUBAEYEHBI POAUTEAN AETEN. TAK,
CYUTAAOCD, YTO MPU COBMECTHOM YHACTUM POAUTEAEN DAIDEKTUBHOCTD MOOBOAMMBIX MEPOMPUITHIA
OYyAET YBEAMHMBATLCH.

Hamm MpoBOAMAOCH MEAQTOrMYECKOE TECTUPOBAHME HA TREHMUPOBOYHbBIX 3AHATUAX B CNOPTUBHOM
30A€, KAK B HOYOAE MCCAEAOBAHMUS, TOK M MPUM MOABEAEHMM UTOTOB. MCMOAB3OBAAMCH TECTbI AAS OMPE-
AEAEHMS CTATUYECKOM MbILLEYHOM CUABI B CEKYHAQOX; AAT OMPEAEAEHNI MOABMKHOCTM MO3BOHOYHMKA B
COHTMMETPAX. PE3YAbTATbI MICCAEAOBOHMA MOABEPIAAMCh CTATUCTMHECKOM OBPABOTKE C MCMOAb3OBA-
HUMEM MAKETA CTATUCTUYECKMX NMPUKACAHbIX MPOrpamm Excel.

Pe3yAbTaTbl U 06CYyXAEHHUE. [TpK U3YyYEHMM KAMCTOB 3A0POBLIN AETEN MCCACAYEMOM FPYMMbl YCTA-
HOBAEHO: BoaetoLLmx 1 pa3 B roa aeten 6bIA0 30,21% cAaydaes; A0 3 pa3 B roa — 40,52%; yacTto Goaeto-
wmx (6oaee 3 pas B roay) — 32,30% COOTBETCTBEHHO. BeayLmm 3aboaeBaHmem B 72,20% CAyHOEB 4B-
ASETCS BUPYCHOE 3a00AEBAHME BEPXHMX AbIXATEABHbLIX MyTEN. BTOPOE MECTO 30HMMAET HAPYLLEHUE
OCQOHKM M CBOAQ CTOMbl MAM NAOCkocTonme (40,55% cAyvaes). TpeTbe MECTO 3AHUMAIOT PA3AMYHbLIE
AETCKME MHADEKLMOHHbIE 3a060AeBAHMA (20,50%) 1 HOPYLLUEHM CAYXA U 3peHMd — 10,44% CAy4aeEB.
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Mo AGHHBIM QHKETUPOBAHUS poanTeaen, B 20,04% CAyHQEeB AETH MOCAE BbIMOAHEHUSA COU3MHECKMX
YIPAXKHEHMM XXAAYIOTCS HO YCTAOAOCTb PYK, HOT, MOACHMUYHOM OBACQCTH, MbILLILL LLUEW. HO MAOXOM anneTmTt
MPEABABATIOT XKAAODLI 10,50% AeTen; HO PA3APAXKMTEABHOCTb — 10,60%; BAAOCTb M COHAMBOCTb — 5,50%
COOTBETCTBEHHO. CUCTEMATUYECKM BbIMOAHSIIOT CPU3MHECKME YNPAXKHEHMA B 60,32% cemen. B oamn-
HOKOBOW CTEMEHM 3AHUMAIOTCH C AETbMM BBINMOAHEHMEM PEKOMEHACLMM NEACTOrOB OTLLbI M MATEPU
(30,30% cemem), 1 Toabko B 10,0% CAy4QEB YNPOXKHEHMEM 3AHUMAETCH OAMH OTeL,. puyem oTme-
4YEHO, 4TO AEBOYKM 3AHMMAKOTCH COUIMYECKUMM YIIPAKHEHUIMM TOABKO B BbIXOAHbBIE AHM, TOTAQ KAK
MOABYMKM 3AHUMALIOTCH DTUM PETYAIPHO (P<0,05). AHOAM3IMPYS MPUYUHBI AAT HECUCTEMATUYECKMX 30-
HATKMA, BBISBAEHO, YTO OCHOBHOM MPUYMHOM IBASETCH HEXBATKA BPpeMEHM (B 60,75% cAay4yaeB), BOAbLLIAS
MPOAOAKMTEABHOCTb PABoYero aAHsa y poamteaen (B 30,17%). Cpean BEAYLLMX OOPM GOU3KYABTYPHO-
03A0POBUTEABHOM AEATEABHOCTUM OblAM MPOryAkn — 70,30%; Mrobl HO CBEXEM BO3AYXE — TOAbKO 15,43%;
KynaHWe B OACCEMHE MAM B OTKPbITbIX BOAOEMOX AETOM — 28,86%; KATAHWME HA BATPYLUKAX, CAHKAX,
ABDKOX, KOHbKAX B 3MMHEE Bpems — 25,58% CcAydaeB. M3 AKOMMbIX 3AHATUIM, KOK CPEAM MAABYMKOB, TOK
U CPpEeAM AEBOYEK, ObIAO 3AHATME B KOMIMbIOTEPAX, raaxXeTax — B 60,20%, pmcoBaHMe — TOAbKO B 20,25%,
30HATMA C UrpyLIKAMM — B 40,0% COOTBETCTBEHHO. [TOABOAS UTOT, MOXHO OTMETUTb HEBAQTOMPMUATHOE
BAMAHME BPEMANPENPOBOXAEHUA HO ODOPMUPOBAHME OMOPHO-ABUIATEABHOIO ANMAPATA M OCAHKY
pebeHKd. Ha BOMPOC, CAEAIT AU POAMTEAM 30 OCAHKOM PEBEHKA AOMA, MOAOXMTEABHO OTBETUAM
ALb 20,45% poanTEAEN. BbISBAEHbBI BDEAHbIE MPMBbLIYKM CPEAM AETEN, BAMAOLLIME HEDAQTOMPUITHO HO
JOOPMMPOBAHME OCAHKMU: B BUAE HTEHMS AéXA (Y 40,20%), prcoBaHMe Aéxa B nocTeam (y 37,60%), cu-
AEHMA HO CTYAE, MOAXKAB HOTy (y 25,50%). HEMAAOBOXKHOE 3HOYEHME MMEET TO, 4TO B 80,99% CAy4HaEB
POAMTEAM BOAAT CBOETO PEBEHKA 3a OAHY M Ty XKE PYKY, YTO HETATMBHO CKA3bIBAETCH HO dOPOPMUPO-
BAHWMM OCAHKM. [TPU M3y4EeHUM NO3bl, B KOTOPOM YALLLE BCErO PEBEHOK CMMT HOYbIO, YCTAHOBAEHO, YTO
B 45,50% cAy4aeB peBEHOK MPEANOYMTAET CNATb HAO CMMHE, Ha 60Ky — B 34,54%, Ha »xuBoTe —B 18,50%
COOTBETCTBEHHO.

MO OKOHYAHMM MCCAEAOBATEABCKOM PABOTHI MO MPOBEAEHMIO O3AOPOBUTEABHBIX MEAMKO-MPOTOU-
AQKTUYECKMX MEPOMPMUATHIN BbIAU MOAYHEHbBI CAEAYIOLLIME PE3YABTATHI. B MCCAEAYEMOM FPYMNMNE AETEMN
MO AQHHbIM TECTMPOBAHMS AO M MOCAE MPUMEHEHUS KOMMAEKCA COUIMYECKMX YNPTXKHEHMI MO Te-
CTUPOBAHMIO CTATUCTUHECKOM MbILLIEYHOM BBIHOCAMBOCTM AO HAYAAQ OTMEYAAM mokasaTteam 17+0,5
CeK., a MoCcAe — 42,1+0,7 cek.; cpeaHUM Pe3yAbTAT yBEAMYMACST AO 18,0% (p<0,05). TecTmpoBaHME NOA-
BM>KHOCTM MO3BOHOYHMKA MOKA3AAO YAYYLLEHME PE3YALTATA AO 22,80%, CPEAHMIN PEIYALTAT B HAYAAE
MCCAEAOBAHMS COCTOBUA 44,010,1 cm, O B KOHLLE — 5,4+0,1 cm.

BbIBOAbI. [TpU U3YyHEHMIM HAYHHOM AMTEPATYPbI BbISBAEH MPUPOCT HAPYLLEHKMM OCAHKM U CBOACQ CTO-
Mbl COEAM AETEM AOLLIKOABHOTO BO3PACTA, CBA3AHHbIM CO CHMDKEHMEM ABUTOTEABHOM AKTMBHOCTU pe-
OEHKA, CHMKEHMEM MOTUBALMM K POU3KYABTYPHO-O3A0POBUTEABHBIM U AE4EBHO-MPOIOUACKTUHECKMM
MEPOMPUATUAM, HOMOCABAEHHBIM HA MOBbILLEHUE 3A0OPOBbBS, YKPEMAEHNE MbILLLL OKOAOMO3BOHOYHOM
OBAQCTM M CBA3OYHOTO ANNAPATA CTOM. PA3pa®OTAHHbIM M MPUMEHEHHbIN MHAMBUAYOABHO UAM MPKU
KOAAEKTMBHBIX 3AHSTUAX KOMMAEKC COU3UYECKMX YMPOXKHEHMM Y AETEM AOLLKOABHOIO BO3PACTA CMo-
cobcTByeT OPMUPOBAHMIO MPABUABHOM OCAHKM, A MPCABUABHOE MPUMEHEHME YINPOXKHEHMIM CTOMN
M HOLUEHME MHAMBUAYOABHO MOAOOPAHHBIX MOAOAOTOM OPTOMEAMYECKMX CTEAEK MOA MATOYHYIO
KOCTb — M3BETaHMIO MAOCKOCTOMMS; PABOTA C POAUTEAIMM FBAIETCS TACBHOM COCTABASIOLLLEN B GOOP-
MMPOBAHMM 3A0POBOTO OBPA3A XM3HUM PEOEHKA U AQABHEMLLIETO CPOPMUPOBAHMI HOPMOABHOTO
doU3NHECKOTO M MCUXMHECKOTO 3A0PO0BbBS MAK 3A0POBbECOEPEXEHMS.
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Relevance. Infertility, remaining one of the most acute reproductive health problems, has been attracting
the attention of specialists for several decades.

The purpose of the study. To identify the key factors influencing the probability of pregnancy in the in vitro
fertilization program and successful full-term delivery in women with endocrine factor infertility.

Materials and methods. A prospective study examined 80 women aged 26 to 35 years. The main group in-
cluded 42 women with endocrine disorders related to the lack of ovulation, and the comparison group included
38 women who had no problems with conception and applied for pre-pregnancy training. The examination of
the patients was carried out according to a single scheme, including the analysis of complaints, medical history
and underwent clinical, laboratory and instfrumental examination in accordance with the Order of the Ministry
of Health of the Russian Federation dated July 31, 2020 No. 803n “On the procedure for the use of assisted re-
productive technologies, confraindications and resfrictions to their use.” Microsoft Excel XP and Statistica 6.0
software packages were used to analyze the information received. The statistical significance of the differences
between the averages was assessed using the Student’s parametric t-test.

Results. The age of the patients in both groups ranged from 26 to 35 years. The average age of the patfients
was 32,1 (1,4) years. All the studied patients, regardless of the group, worked, and every second had a higher
education. Infertility duration of more than 10 years occurred in every fifth (8 (19,04%)). A decrease in the ovarian
reserve of the main group in (10 (2,3%)) women who had a history of sexually fransmitted infections. High fre-
quency of early reproductive losses at 6-8 weeks of pregnancy in 10 (23,8%) women of the main group. Among
extragenital diseases, the leading problem is overweight and obesity. Patients (n=42) of the main group under-
went an in vitro fertilization (IVF) program. 32 women had a positive result of IVF infertility treatment, which is 76%.
Pregnancy ended with an emergency delivery in 24 (75%) patients with endocrine factor infertility.

Conclusions. The key predictors of the success of ART programs are: the age of the patient is from 25 to 30
years. Body mass index (BMI) is 18,5 — 24,9 kg/m?2. Decreased levels of estradiol and anti-Muller hormone indicate
a decrease in ovarian reserve, and help predict the ovarian response to gonadotropin stimulation, but is not a
predictor of pregnancy. The data obtained emphasize the need for earlier detection of endocrine pathology.

Keywords. Infertility, in vitro fertilization, endocrine infertility.

For citation: O.V. Shestakov, A. A. Nikolaev, F.K. Tetelyutin. The impact of endocrine infertility on women’s
reproductive health and their outcomes of in vitro ferfilization.

Relevance. The problem of infertility remains relevant and has remained a key issue in the field
of reproductive medicine for many years. 15-18% of couples face problems conceiving, which is
why the WHO considers it both a medical and a social problem [1]. The International Committee
for Monitoring Assisted Reproductive Technologies classifies infertility as a condition requiring a
comprehensive approach to diagnosis and treatment [2]. According fo Litvinova E.V. et al. (2024),
the prevalence of infertility allows it to be considered a global public health problem [3].

Despite new scientific advances in reproduction and its widespread infroduction into assisted
reproductive technologies (ART), the overall effectiveness of ART does not exceed 35,5% on average [4].

Purpose of the study. To identify key factors influencing the likelihood of pregnancy in an in vitro
fertilization program and successful full-term delivery in women with endocrine infertility.

Materials and methods. A prospective study examined 80 women aged 26 to 35 years. The
main group included 42 women with endocrine disorders associated with ovulation failure, and
the comparison group included 38 women who had no problems conceiving and who sought
preconception care.

The patients were examined according to a uniform protocol, including an analysis of theircomplaints
and medical history, and underwent clinical, laboratory, and instrumental examinations in accordance
with Order No. 803n of the Russian Ministry of Health dated July 31, 2020, «On the Procedure for the Use
of Assisted Reproductive Technologies, Contraindications, and Restrictions on Their Use.»

The main parameters chosen for analysis were: a decrease in progesterone levels in the second
phase of the menstrual cycle, the IVF freatment method in the comparison group, and obstetric
outcomes.
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Primary data was collected, analyzed, and systematized, and statistical processing was performed
using parametric and nonparametric statistical tests. Microsoft Excel XP and Statistica 6.0 software
packages were used to analyze the obtained information. The statistical significance of differences
between mean values was assessed using the parametric Student’s t-test. Primary data was col-
lected, analyzed, and systematized, and stafistical processing was performed using parametric and
nonparametric statistical tests. Microsoft Excel XP and Statistica 6,0 software packages were used to
analyze the obtained information. The stafistical significance of differences between mean values
was assessed using the parametric Student’s t-test.

Results. The age of patients in both groups ranged from 26 to 35 years. The average age of po-
tients was 32,1 (1,4) years.

All the patients studied, regardless of group, were employed, and every second one had a higher
education.

High sexual activity is noteworthy. Early sexual experience (since adolescence) was reported by
one in five patients (8 (19%)) in the study group, and one in four (10 (26%)) in the comparison group.

It should be noted that patients with an early onset of sexual activity more often had a history of
sexually fransmitted infections (STls). Upon in-depth assessment of the anamnesis, sexually fransmit-
ted infections were detected in 8 (19,5%) women of the main group at the age of up to 21 years,
in 4 (9,5%) from 22 to 30 years; in the comparison group, 2 (5.2%) and 4 (10,5%), respectively. In the
main group, chlamydia -6 (14,2%), frichomoniasis - 4 (9,5%), mycoplasma genitalium -2 (4,7%), in the
group In comparison, chlamydia — 2 (5,2%), trichomoniasis — 2 (5,2%), and mycoplasma genitalium —
2 (5.2%) were detected, respectively. It was established that the absolute decrease in the ovarian
reserve of the main group was observed in women (10 (2,3%) who had a history of sexually transmit-
ted infections. The results of our study are consistent with the data of Adamyan L.V. (2023), that such
infections provoke changes leading to a decrease sensitivity of receptors to gonadotropins and as a
result leads to a decrease in fertility [6]. According fo V.E. Radzinsky (2017), with this pathology, there
is impaired receptivity of the endometrium to hormones, which disrupts the processes of embryo im-
plantation and its further development [7].

The number of unwanted pregnancies in women in the main group was reduced (3 (7,1%), com-
pared to 5 (13,1%) in the comparison group), which ended in medical abortion.

Particular attention should be paid to the high frequency of early reproductive losses at 6-8 weeks
of pregnancy, which occurred in 10 (23,8%) women. The leading cause was non-viable pregnancy (6
(60%)) and spontaneous miscarriage (4 (40%)). According to the histological conclusion of the abor-
tion, the cause of non-viable pregnancy was a distorted follicular stage with a reduced esfrogen
stimulus, and therefore progestogen, accompanied by incomplete gravid restructuring of the endo-
metrium, insufficient decidualization, endometrial hypoplasia, and endocrine disorders.

A period of unsuccessful conception attempts of up to 5 years with regular sexual activity without
contraception was observed in 27 (64,2%) patients in the main group. A failure to conceive for 6-9
years was observed in 7 (16,6%) patients. Infertility lasting more than 10 years was observed in one in
five (8 (19.04%)).

Among the gynecological diseases in women in the study group, endocrine menstrual disorders
were the most common. One in four (23,8%) patients reported early menarche, and five (11,9%) re-
ported menarche at age 17.

Menstrual cycle disorders such as hyperpolymenorrhea were detected in 8 (19,4%) of the obser-
vation group and 2 (5,2%) of the comparison group; oligoamenorrhea in 18 (42,8%) and 2 (5,2%) of
the comparison group, and dysmenorrhea in 12 (28,5%) and 20 (52,6%), respectively.

All women in the main group (100%) showed a decrease in progesterone levels.

Progesterone less than 10 ng/ml and anovulatory cycles (folliculometry was performed in several
cycles) are characteristic of 20 (47,6%) patients, Progesterone less than 30 ng/mlin three consecutive
cycles — 22 (52,3%), which is a luteal phase insufficiency.

According to the analysis of the criteria for diagnosing polycystic ovary syndrome (anovulation,
ulfrasound signs of polycystic ovarian structure according fo ultrasound data, hyperandrogenism
(clinical or biochemical)) it was detected in 15 (35,7%) of the main group.

In a more in-depth study, genital endometriosis was in second place, occurring in every fifth
woman (9% (21,4%)), in the comparison group — 11% (28,9%).

An increase in the FSH level in the observation group of 10-24 miU/ml - 6 (14,2%), in the compari-
son group was not detected. In every sixth patient in the observation group, FSH was elevated by
25 miU/ml or more — 7 (16,6%), in the comparison group was not detected. In every second patient,
the estradiol level was reduced to less than 30 pg/ml (21 (50,0%)), in the patients of the compari-
son group, the concentration of these hormones in the blood serum corresponded to physiological
parameters.
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In7 (16,6%) patients of the main group, premature ovarian failure (POF) was diagnosed at the age
of less than 40 years, with an increase in FSH levels of more than 25 IU/ml, confirmed by two tests, with
an interval of 4-6 weeks.

Among exiragenital diseases, overweight and obesity are the most common. A high prevalence
of overweight and obesity was observed: 20 (47,7%) women in the study group and 12 (32,0%) in the
comparison group. Normal body weight was observed in 22 (52,3%) women in the study group and
26 (68,0%) in the comparison group.

Patients (n=42) of the main group underwent an in vitro fertilization (IVF) program with an average
gonadotropin dose of 1917 IU, the number of stimulation days was 10 (2,1) days. A positive result of
infertility freatment by IVF was achieved in 32 women, whichis 76%. Pregnancy ended in ferm delivery
in 24 (75%) patients with endocrine factor infertility.

It is noteworthy that there was a high frequency of complications during pregnancy and somatic
diseases: gestational diabetes mellitus in 8 (33%), latent iron deficiency anemia in 20 (83,3%), gesta-
tional arterial hypertension — 4 (16,6%), gestational pyelonephritis — 3 (12,5%), vaginitis, cervicitis — 18
(75%), threatened miscarriage — 24 (100%), threatened premature birth — 10 (29.4%), isthmic-cervical
insufficiency, an obstetric pessary was inserted in all — 4 (16,6%), oligohydramnios — é (25%), fetopla-
cental insufficiency — 8 (33,3%), edema of pregnancy — 7 (29%). Pregnancy ended in premature birth
at 34 weeks in one (4.1%) patient. Vaginal delivery occurred in 18 (75%) cases, and Caesarean sec-
fion occurred in 6 (25%) cases.

Late miscarriage 1 (4,7%) at 16 weeks ended out of 32 positive results after the IVF program,
according to the histological conclusion, the cause of termination of pregnancy according to
histology was hematogenous infection.

A missed abortion occurred in 2 patients (6,2%) at 6-8 weeks, with curettage performed in the
hospital.

Pregnancy did not occur in 10 women (23.8%) in the study group; 6 (25%) women were offered
embryo transfer.

The full-term delivery rate in the observation group was 57%, while in the comparison group it was
94,7%. The overall pregnancy success rate was 76% versus 100%, respectively.

Histologicalreportsindicate that the causes of pregnancy loss include decidualization insufficiency,
endometrial hypoplasia, and endocrine disorders.

Women with a previous obstetric history had a higher live birth rate. Concomitant gynecological
and endocrine conditions, such as endometriosis, uterine fibroids, and chronic inflammatory diseases,
reduce a woman'’s fertility. Previous surgical procedures, such as fubectomies and ovarian surgeries,
significantly reduce ovarian reserve and oocyte quality.

Duration of infertility — the highest live birth rate can be expected after one year, followed by a
gradual decline up to 5 years, and then further decline thereafter.

Conclusions. Key predictors of ART program success include: patient age — the highest live birth
rate is observed in women aged 25-30 years; body mass index — the highest chances of success were
observed in the BMI range of 18,5-24,9 kg/m?; menstrual function — irregular menstrual cycles reduce
the likelihood of pregnancy; and hormonal profile (FSH, AMH, estradiol) — decreased AMH and estra-
diol and increased FSH indicate decreased ovarian reserve and help predict ovarian response to go-
nadofropin stimulation, but are not a predictor of pregnancy. The data obtained highlight the need
for earlier detection of endocrine pathology and optimized approaches to preparing such patients
for IVF programs, including correction of metabolic disorders and hormonal imbalances.
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AKTYAAbHOCTb. becnAaoamMe, OCTABASCH OAHOM M3 HOMBOAEE OCTPLIX MPOBAEM PEMPOAYKTMBHOTO 3A0PO0BbS,
NPUBAEKAET BHUMOHME CNELMAAMCTOB Y>KE HECKOABKO AECATUAETUM.

LLeAb uccaepoBaHuA. ONPEAEAUTb KAKOYEBBIE CDAKTOPbI, BAUSIOLLLME HO BEPOSTHOCTb HACTYNAEHU: Depemen-
HOCTU B MPOTrPAMME IKCTPAKOPMNOPAABHOTO ONAOAOTBOPEHMA U YCMELLHOTO AOHOLLEHHOTO POAOPA3PELLEHUA Y
SKEHLLLIMH C SHAOKPUHHBIM GOOKTOPOM BECNAOAMS.

MaTtepuaabl U MeTOABI. B paMKAX NMPOCNEKTMBHOIO MCCAEAOBAHMA OBOCAEA0BAHO 80 XEHLLMH B BO3pACTE
oT 26 A0 35 AeT. OCHOBHAS rPYMNMNA BKAIOYAAQ 42 XKEHLLIMHBI C SHAOKPUHHBIMM HAPYLLEHWAMM, CBA3AHHBIMM C OT-
CYTCTBMEM OBYAALLMM, U TPYNNA CPABHEHMS — 38 XKEHLLIMH, KOTOPbIE HE MMEAM MPOBAEM C 3a4aTMEM M OBPATH-
AMCb B CBfi3M C NPErPABUACPHOM MOATOTOBKOM. OBCAEAOBAHME NALMEHTOK MPOBOAMAM MO EAMHOM CXEME, BKAIO-
YAIOLLLEM AHAAM3 XKAAOO, AHAMHE3A U KAMHUKO-AQBOPATOPHOE M MHCTRYMEHTAOABHOE OBCAEAOBAHME B COOTBET-
CTBMM C [MPUKA30M MUHUCTEPCTBA 3APABOOXPAHEHMA PP oT 31 mioaa 2020 r. Ne 803H «O nopsgake MCMOAb3OBAHMS
BCTMOMOTCTEAbHbIX PEMPOAYKTUBHBIX TEXHOAOTMM, MPOTUBOMOKA3AHMIX M OTPAHMYEHMAX K MX MPOUMEHEHMION. AAA
OHAAM3A MOAYYEHHOM MHADOPMALLUKM MCMOAB3OBAAMCh MPOrPAMMHbIE MAkeTbl Microsoft Excel XP u Statistica 6.0.
OLuEeHKa CTATUCTUYECKOM 3HAYUMOCTM PAZANYUIN MEXKAY CPEAHUMMU 3HAYEHUAMM MPOU3IBOAMACCH MOCPEACTBOM
napametpumieckoro t-kputepus CTbloAEHTA.

PesyAbTaTbl. BO3pACT MAUMEHTOK 0BemxX rpynn KOAEBAACH OT 26 A0 35 AeT. CpeAHMM BO3PACT MALMEHTOK
32,1 (1,4) roaa. Bce nccaeayemsble NALMEHTKM, HE3ABUCUMO OT rPYyMmbl, PAOOTAAM, KOXKAOS BTOPAS MMEAQ BbIC-
wee obpasoBaHUe. MPOAOAXKUTEABHOCTL Becnaoams 6oaee 10 AET BCTPEYOAQCH Y KaXKAOM Natomn —y 8 (19,04%).
CHWXEHME OBAPUAABHOTO pe3epBa ObIAO Yy 10 (2,3%) >KEHLLMH OCHOBHOM FPYMMbl, KOTOPbIE MMEAKM B AHOMHE3E
MHJDEKLMM, MEPEACIOLLIMECS MOAOBBIM MyTEM. BbICOKAS HOCTOTA PAHHMX PEMPOAYKTMBHBIX MOTEPL HA CPOKe be-
pPeMEHHOCTU 6-8 HeaeAb — Yy 10 (23,8%) XeHLLMH OCHOBHOM rpynnbl. CpeAan IKCTPATEHUTAAbHBIX 30O0AEBAHMM
AMAMPOBAAC NMPOBAEMA C M3OLITOYHOM MACCOM TEAQ U OXMPEHUEM. [TAUMEHTKAM (N=42) OCHOBHOM TPYMIbl
ObIAQ MPOBEAEHA MPOTPAMMA IKCTPAKOPMNOPAALHOTO ONACAOTBOPEHMS (DKO). MOAOXKUTEABHDBIM PE3YABTAT AE-
4yeHus 6ecnaoams mMeTtoaAom DKO BblA y 32 XXEHLLIMH, YTO COCTABASET 76%. bepeMeHHOCTb 30KOHYUAACH CPOYHbI-
MU POACMM Y 24 (75%) NALMEHTOK C SHAOKPUHHBIM dPAKTOPOM BeCnAOAMS.

BbiBOAbBI. KAIOYEBBIMM MPEAMKTOPAMM YCNEXT NPOrPAMM BPT 4BAIOTCS: BO3PACT NaumeHTkm oT 25 A0 30 AeT,
MHAEKC MacCChl TeAd (MMT) 18,5 — 24,9 kr/m2. CHmXKeHME NOKA3ATEAEM SCTPAAMOAC U AHTUMIOAAEPOBA TOPMOHA
CBUMAETEABCTBYET O CHMXEHMM OBAPUAABHOTO PE3EPBA M MOMOTrAET MPEACKA3ATh PEAKUMIO SUYHMKOB HO CTUMY-
AILMIO TOHOAOTPOMMHAMM, HO HE ABAFETCSH NPEAMKTOPOM BepeMeHHOCTU. [TOAyHEHHbBIE AQHHbBIE MOAYEPKMBAIOT
HEOBXOAMMOCTb BOAEE PAHHETO BbISBAEHMS DHAOKPUHHOM MATOAOTMM.

KaroueBbie caoBa: 6eCrnroAMe, SKCTPAKOPNOPAALHOE ONAOAOTBOPEHME, IHAOKPUMHHOE Becnaoame.

Relevance. Infertility, remaining one of the most acute reproductive health problems, has been attracting
the attention of specialists for several decades.

The purpose of the study. To identify the key factors influencing the probability of pregnancy in the in vitro
fertilization program and successful full-term delivery in women with endocrine factor infertility.

Materials and methods. A prospective study examined 80 women aged 26 to 35 years. The main group in-
cluded 42 women with endocrine disorders related to the lack of ovulation, and the comparison group included
38 women who had no problems with conception and applied for pre-pregnancy training. The examination of
the patients was carried out according to a single scheme, including the analysis of complaints, medical history
and underwent clinical, laboratory and instrumental examination in accordance with the Order of the Ministry
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of Health of the Russian Federation dated July 31, 2020 No. 803n “On the procedure for the use of assisted re-
productive technologies, contraindications and restrictions fo their use.” Microsoft Excel XP and Statistica 6.0
software packages were used to analyze the information received. The statistical significance of the differences
between the averages was assessed using the Student’s parametric t-fest.

Results. The age of the patients in both groups ranged from 26 to 35 years. The average age of the patients
was 32.1 (1.4) years. All the studied patients, regardless of the group, worked, and every second had a higher
education. Infertility duration of more than 10 years occurred in every fifth (8(19.04%)). A decrease in the ovar-
ian reserve of the main group in (10(2.3%)) women who had a history of sexually fransmitted infections. High fre-
quency of early reproductive losses at 6-8 weeks of pregnancy in 10 (23.8%) women of the main group. Among
extragenital diseases, the leading problem is overweight and obesity. Patients (n=42) of the main group under-
went an in vitro fertilization (IVF) program. 32 women had a positive result of IVF infertility treatment, which is 76%.
Pregnancy ended with an emergency delivery in 24 (75%) patients with endocrine factor inferfility.

Conclusions. The key predictors of the success of ART programs are: the age of the patient is from 25 to 30
years. Body mass index (BMI) is 18,5 - 24,9 kg/m?. Decreased levels of estradiol and anti-Muller hormone indicate
a decrease in ovarian reserve, and help predict the ovarian response to gonadotropin stimulation, but is not a
predictor of pregnancy. The data obtained emphasize the need for earlier detection of endocrine pathology.

Keywords: infertility, in vitro fertilization, endocrine infertility.

AKTYAABHOCTb. [TpOBAEMA BECNAOAMSI HE TEPIET CBOEM AKTYAABHOCTM M OCTAETCH OAHOM U3 KAIO-
4EBbIX B OBOAQCTU PEMPOAYKTUBHOM MEAMLIMHBI HO MPOTHKEHMM MHOTUX A€T. C MPOBAEMOM 304HATUS AO-
BOAMTCH BCTPEYATbCS 15-18% cemenHbix nap, noatomy BO3 cumtaet a1y npobAEMY U MEAMULIMHCKOM,
M COLMAABHOM [1]. MEXAYHAPOAHBIM KOMMUTET MO MOHUTOPMHIY BCMTIOMOTATEABHbBIX PEMPOAYKTUBHBbIX
TEXHOAOTMM KAQCCHAPUUMPYET BECMAOAME KAK 3a00AEBAHME, TPEDYIOLLLEE KOMMAEKCHOTO MOAXOAC
K AMATHOCTUKE U AeveHMto [2]. Mo MHEHUIO AMTBMHOBOM E.B. 1 Apyrmx (2024), macLuTabbl pacnpo-
CTPAOHEHUs BeCNAOAMS MO3BOAIOT PACCMATPMBATL Er0 KAK TAOBAAbHYIO MPOBAEMY OBLLLECTBEHHOTO
3APOBOOXPAHEHMUS [3].

HecMmoTps HO HOBblE HAYYHbIE AOCTMXKEHMS B PEMPOAYKLMM U LLMPOKOE BHEAPEHME €€ BO BCMO-
MOTATEAbHbIE PEMPOAYKTMBHbBIE TEXHOAOTMM (BPT), cymmapHas adodpekTmBHOCTb BPT B cpeaHem He
npesbiLuaeT 35,5% [4].

LLeAb nccaeaoBaHua. ONPEAEAUTb KAKOYEBBIE DAKTOPDI, BAUIIOLLIME HO BEPOATHOCTb HACTYMAEHMS
BepeMEHHOCTM B MPOrPAMME SKCTPAKOPMOPAABHOIO OMAOAOTBOPEHMS U YCNELLUHOTO AOHOLLIEHHO-
rO POACPA3PELLEHUS Y XEHLLIMH C SHAOKPUHHBIM GOAKTOPOM BECTAOAMS.

MaTepuaabl U METOAbBIL. B POMKAOX MPOCNEKTMBHOTO MCCAEAOBAHMA OOBCAEAOBAHO 80 XXEHLLMH
B BO3pacTe oT 26 A0 35 AeT. OCHOBHAS rPynna BKAIOHAAQ 42 >XEHLLMHbI C SHAOKPUHHBIMM HOPYLLIE-
HUSMM, CBA3CAHHBIMM C OTCYTCTBMEM OBYAILMM, TPYMNNA CPOBHEHUST — 38 XKEHLLIMH, KOTOPbIE HE MMEAM
NPOBAEM C 3a4ATUEM U OBPATUAMCH B CBA3M C NPETPABUAAPHOM MOATOTOBKOM.

OBCcAeAOBAHME MALMEHTOK MPOBOAMAM MO EAMHOM CXEME, BKAIOYAIOLLLEM AHAAM3 XXAAOD, AHAM-
HE3a 1 KAMHMKO-AQOOPATOPHOE M MHCTPYMEHTAABHOE OOCAEAOBAHME B COOTBETCTBMM C PUKA3OM
MuHucTepcTBa 3APABOOXPAHEHMS PP oT 31 mioag 2020 r. Ne 803H «O nopsake MCMNOAb3OBAHUS BCMO-
MOTATEABHBIX PEMPOAYKTUBHbBIX TEXHOAOTMM, MPOTUBOMOKA3AHMUAX M OTPAHUYEHUAX K UX MTOUMEHEHMION.

OCHOBHbIE MAPAMETPbI, KOTOPbLIE BEIOPAAM AAS AHAAM3A: CHUXKEHME MOKA3ATEAEN MPOreCTEPOHA
BO BTOPYIO G0Q3y MEHCTPYAABHOTO LMKAQ, METOA AedeHus DKO B rpynne CPOBHEHUS M OKYLLEPCKME
MCXOAbI.

MNepBuyHblE CBEAEHMS BbIAM COBPAHBI, MPOAHAAM3UPOOBAHbLI M CUCTEMATUIMPOBAHDI, BbIMOAHEHA
CTATUCTMYECKAS 0BPaBOTKA AQHHLIX C MPUMMEHEHMEM MAPAMETPUYECKMX U HEMAPAMETPUYECKMX
CTATUCTUHECKMX KPUTEPUEB. AAT AHAAM3A MOAYYEHHOM MHADOPMALMMU UCTTIOAB3OBAAMCH MPOTPAMM-
Hble nakeTbl Microsoft Excel XP 1 Statistica 6.0. OueHKa CTATUCTUHECKOM 3HAYMMOCTM PA3ZAMYMIN MEXKAY
CPEAHUMM 3HAYEHNAMM MPOU3ZBOAMACCH MOCPEACTBOM NAPAMETPUYECKOTO t-Kpntepma CTbIOAEHTA.

Pe3yAbTATbl. BO3PACT NALMEHTOK OBEUX rPYNM KOAEOAACS OT 26 A0 35 AeT. CpeAHU BO3PACT Na-
umeHtok — 32,1 (1,4) roaa.

Bce nccaeayemble NALMEHTKM, HE3ABUCHMMO OT rPYMMbl, PABOTAAM, KOXKAQS BTOPAN MMEAQ BbIC-
Luee obpa30BAHME.

CAEAYET OTMETUTb BbICOKYIO CEKCYOAbHYIO OKTUBHOCTb. PAHHMIM CEKCYQAbHBIM OMbIT (C MOAPOCT-
KOBOTFO BO3PACTA) ObIA Y KOXKAOM NITOM NAUMEHTKM — Yy 8 (19%) B OCHOBHOM rpynne, Uy KaXKAOM YyeT-
BepTon —vy 10 (26%) — B rpynne CpABHEHMS.

CAEAYET OTMETUTD, HTO MALMEHTKM C PAHHMUM HOYOAOM MOAOBOM XKM3HM HALLLE MMEAM B AHOMHE-
3e MHAoeKkUMM, nepeaatoimecs NnoAosbim Nytém (UMMM). Mpu yrayOAeHHOM OLEeHKE aHAMHE3O Yy 8
(19.5%) >KEHLLMH OCHOBHOM rPYMMbl BbIABAEHbI MHADEKLLMM, NEPEAQIOLLIMECH MOAOBbIM MYTEM, B BO3-
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pacTte A0 21 roaa, y 4 (9,5%) — ¢ 22 neT A0 30 A€T; B rpynne CPpABHEHMA —y 2 (52%) ny 4 (10,5%) co-
OTBETCTBEHHO. B OCHOBHOM rpynne XAOMMAMO3 ObiA Y 6 (14,2), ToUXxoMoHMa3 —y 4 (2,5%), MUKONAQ3MO
FTEHUTAAMYM — Y 2 (4,7%), B TOYyNNe CPABHEHMI COOTBETCTBEHHO XAQMMAMO3 — Y 2 (5,2%), TPUXOMO-
HMA3 —y 2 (5,2%), MUKOMNAQ3MQA TEHUTAAMYM — 2 (5,2%). YCTAHOBAEHO, YTO ABCOAIOTHOE CHMXKXEHME
OBAPUAABHOTO PE3EPBA OCHOBHOM rpymmbl ObIAOC Y 10 (2,3%) XXEHLLMH, KOTOPbIE MMEAM B OHAOMHE3E
MHADEKLLMM, MEPEATIOLLIMECST MOAOBbIM MYyTEM. PE3YALTATHI HALLETO MCCAEAOBAHMSA COrAQCYKOTCH C
AQHHBIMKM AAOMEAH A.B. (2023 1.), 4TO NOAOBHbIE MHADEKLMIM MPOBOLMPYIOT U3MEHEHMS, MPUBOAALLIME K
CHWMXXEHMIO YYBCTBUTEABHOCTM PELLENTOPOB K TOHAAOTPOMMUHAM U B PE3YABTATE MPUBOAAT K CHUXKEHMIO
APEPTUABHOCTH [6]. [TO MHEHMIO B.E. PaasmnHckoro (2017 1.), npum YKA3AHHOM NATOAOTMM HODAIOAQETCS
HOPYLUEHME PELLENTMBHOCTUM SHAOMETPMA K TOPMOHAM, HTO HOPYLLAET MPOLLECCHI MMMACGHTALMM DM-
OPUOHA 1 €ro AQABHEMLLIETO PA3BUTUA [/].

Y XKEHLLIMH OCHOBHOM MPYMMbl CHMXKEHO YUCAO HEXXEAOTEABHBIX BepemeHHocTen — 3 (7,1%), TaKo-
BbIX ObIAO 5 (13,1%) 13 rpynnbl CPABHEHMUS, KOTOPbIE 30KOHYMAMCh MEANLIMHCKMM QOOPTOM.

Ocobo cAeayET YAEAUTb BHUMAHME BbICOKOM YyacToTe — 10 (23,8%) XEHLLUMH, PAHHMX PEMPOAYK-
TMBHbIX MOTEPb HO CPOKe BepeMeHHOCTH 6-8 HeAeAb. M BeAyLLLEM OblIAQ HEPA3BMBAIOLLLOACS Bepe-
MEHHOCTb — Y 6 (60%) 11 COMOMPOU3BOAbHBIN BbIKMAbLILL — 4 (40%). TTO TMCTOAOTUHECKOMY 3AKAIOHEHMIO
abopTtyca NpUYMHOM HEPA3BMBAIOLLLEMCS BEPEMEHHOCTM BObIAM MCKAXKEHHAS JOOAAMKYAMHOBAS CTO-
AU CO CHUMXKEHHBIM 3CTPOMEHHbIM CTUMYAOM M, CAEAOBATEABHO, rECTArEHHbIM, COMPOBOXACIOLLLO-
4C HEMOAHOLLEHHOM IPABMAQPHOM MEPECTPOMKOM SHAOMETPUSI, HEAOCTATOYHOCTBIO AELIMAYOAM3A-
LMK, TUMNOMNAQ3MEN DHAOMETPUS, SHAOKPUHHBIMU HAPYLLIEHUIMM.

Bpems 6e3yCneLlHbiX MOMbITOK 3Aa4aTU AO 5 AET MPU PENYAIPHOM MOAOBOM XM3HU B3 KOHTPA-
Lenumm oTMEYEHO y 27 (64,2%) NaUMEHTOK OCHOBHOM rpynnbl. OTCyTCTBME BEPEMEHHOCTU B TEYEHME
6-9 aneT—y 7 (16,6). TIPOAOAXKUTEABHOCTb Becnanoamg Boaee 10 AET BCTPEYAAOCH Y KAXKAOM MNATOM — 8
(19.04%).

Cpeam TMHEKOAOTUYECKMX 3aBOAEBAHMI Y XKEHLLIMH OCHOBHOM MPYMMbl AMAMPOBAAM SHAOKPUHHbBIE
HOPYLUEHMA MEHCTPYAABHOM ApyHKLLMM. Kadkaas yeTBepTtasd — 10 (23,8%) NAUMEHTOK — YKA3AAA HA POH-
Hee meHapxe, y 5 (11,9%) — meHapxe B 17 AeT.

HapyLueHWs MEHCTPYAABHOTO LMKAQG MO TUMY TMNEPNOAMMEHOPEM BbIIBAEHO B rpyrnne HabAAE-
HUa —y 8 (19,4%), B roynne cpaBHeHUd —y 2 (5,2 %); no Tmny oanroameHopen —y 18 (42,8%), B roynne
CpaBHEHUM — Y 2 (5,2 %); amcmeHopen —y 12 ( 28,5%) ny 20 (52,6%) COOTBETCTBEHHO.

Y BCEX XEHLLMH OCHOBHOM rpynnbl (100%) BISBAEHO CHM>XKEHME YPOBHS NPOreCTepoHa.

MNporectepoH meHee 10 HI/MA U QHOBYAATOPHbBIE LLUKAbI (MPOBOAMAACH DOAAMKYAOMETPUS B HE-
CKOABKMX LLMKAQX) XQPaKTEPHbI AAf 20 (47,6%) nAumeHTok, nporectepoH meHee 30 HI/MA B TPEX NO-
CAEAOBATEAbHbIX LIMKACX — 22 (52,3%), 4TO 9BASETCH HEAOCTATOYHOCTBIO AKOTEMHOBOMW CDA3bI.

Mo aHAAM3Y KpUTEPKMEB MOCTAHOBKM AMATHO3A CUMHAPOMA MOAMKMCTO3HbIX SUYHUKOB (QHOBYAALLMS,
Y3N-NPU3HAKM MOAMKMCTO3HOM CTPYKTYPbl SUYHMKOB MO AQHHBIM Y3W, TMNnepaHAPOreHMs (KAMHMYE-

CKQas UAM BUOXMMMIECKaS)) BbisBAEH Y 15 (35,7%) 13 OCHOBHOM rpYMMbl.

Mpun YrAyBAEHHOM MCCAEAOBAHMM HA BTOPOM MECTE OblA TEHUTAABHBINM SHAOMETPMO3, BCTREYAET-
Ca 'y KOXKAOM ngaTton — 9 (21,4%), B rpynne cpasHeHua — 11 (28,9%).

Y koxxaom TpeTben — 12 (28,5%) v nNatom XeHLmHbl — 7 (18,4%) AMArHOCTUPOBOHA MHTEPCTULLMAAb-
HOS MMOMO MOTKM METOAOM YALTPA3BYKOBOrO MCCAEAOBOHMS.

Y4UTbIBAS, 4TO B MATOrEHE3E AMCTOPMOHAAbBHbBIX 3000AEBAHMI MOAOYHBIX XeAe3 (AAMX) umelor
3HA4YEeHUe Takme OAKTOPbI, KAK OBAPMUAABHAN HEAOCTATOYHOCTb (QHOBYASLLMSA, HEAOCTATOYHOCTb AIO-
TEMHOBOM CPA3bI LIUKAQ, OTHOCHUTEABHOE NMPEOBAAAAHME SCTPAANOAQ M HEAOCTATOK NPOrecTepoHa),
M3IMEHEHME PELLENLLUM K MOAOBBIM CTEPOMAHBIM TOPMOHAM, AKTUBHOCTb MPOAMADEPALLMM M ANONTO-
30 IMUTEANS, USMEHEHME BACKYAIOU3ALLMM TKOHM MOAOYHOM XeAE3bl. HaLLLe Npu SHAOKPUMHHOM Bec-
naocamm — 17 (40%) npotue 11 (28,9%) — B rpynne CPABHEHMS BbISBASAMCh AAMX.

MOAMMbI SHAOMETPMSA OblAM B OHOMHE3E B rpynne HabAloaeHMa y 7 (16,6%), B roynne CPABHEHMA — Y
3 (7.8%).

OBAPUAABHBIN PE3EPB OLLEHMBAAM MO YPOBHIO CDOAAMKYAOCTUMYAMPYIOLLLETO TOPMOHA (PCT),
3CTPAAMOAG U AHTUMIOAEPOBA TOPMOHA (AMI) B CbIBOPOTKE KPOBM.

CAeAyeT OTMETUTb BbICOKMM YPOBEHb AMI — 6oaee 10 HI/MA AMATHOCTUMPOBAH B OCHOBHOM rpymnne
TOABKO Y 10 (16,6%) XXEHLLMH, Y Kaxkaom TpeTtber —y 10 (23,8%) — nokaszateAb AMI OblA HWKE 1,2 HI/MA.
B rpynne CpaBHEHUS HE BbISBAEHO CHUMXKEHME YPOBHA AMI.

MoBblLLEHME YPOBHS B rpynne HabAloaeHs PCTI 10-24 MME/MA —y 6 (14,2%), B rpynne CpABHEHMUS
HE BbISBAEHO. Y KAXKAOM LLECTOM B rpynne HabaoaeHs PCI nosbilleH — 25 MME/MA 1 Boaee —y 7
(16,6%), B rpynne CPABHEHMS HE BbISBAEH. Y KOXKAOM BTOPOM CHMXKXEH MOKA3ATEAb SCTPAAMOAO MEHEE
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30 nr/ma (21(50,0%), y nOUMEHTOK rpynmnbl CPABHEHUI KOHLLEHTPALMS YKA3AHHbIX TOPMOHOB B CbIBO-
POTKE KPOBM COOTBETCTBOBAAC GOM3MOAOTUHECKMM MOKA3IATEAIM.

Y 7 (16,6%) nAUMEHTOB OCHOBHOM FPYMMbl YCTOHOBAEHA MPEXAEBPEMEHHAT HEAOCTATOYHOCTb
amniHMkoB (MH4) B Bo3pacTte meHee 40 AeT, nosbiLLeHue yPOBHI PCI Boaree 25 Me/MA, MOATBEPXKAEH-
HOE ABYMS TECTOMM, C MHTEPBAAOM 4—b HEAEAD.

Cpean IKCTPArEHUTAAbHBIX 3GOOAEBAHUIN AMAMPYET MPOBAEMA C MU3OLITOYHOM MACCOM TEAQ U
OXMPEHMEM. YCTAHOBAEHA BICOKAS HOCTOTA C M3ObITOYHOM MACCOM TEAQ U OXMPEHUs — 20 (47,7%) B
OCHoBHOM rpynne 1 12 (32,0 %) B rpynne cpaBHeEHMA. C HOPMOABHOM MACCOM TEAQ ObiAM 22 (52,3%)
>KEHLLMHbBI B OCHOBHOM rpynne m 26 (68,0%) — B rpynne CPABHEHMS.

MNaumeHTKam (N=42) OCHOBHOM rPYMMbl MPOBEAEHA MPOTPAMMA SKCTPAKOPMOPAABHOTO OMAOAOT-
BOpeHma (IKO) co cpeaHeN AO30M TOHAAOTPOMMHOB 1917 ME, KOAMMECTBO AHEM CTUMYAALLMM — 10
(2.1). TTIOAOXMTEABHbBIM PE3YALTAT A€YEHUA BecnA0AMI METOAOM DKO BbiA Yy 32 XKEHLLUMH, YTO COCTOB-
AeT 76%. bepeMeHHOCTb 30KOHYMAACH CPOYHBIMM POACMM Y 24 (75%) NALMEHTOK C SHAOKPUHHBIM
ADOAKTOPOM BECMAOAMS.

Ob6paluaetr Ha cebd BHUMAHME BbICOKASN YACTOTA OCAOXKHEHMUIM BO BPEMI BEPEMEHHOCTU U CO-
MATUHECKMX 3000AEBAHMM: TECTALMOHHBINM CAXAPHbLIM AMABeT — y 8 (33%), AQTEHTHASR XXeAe3zoaedun-
UMTHAOS aHemmd — y 20 (83,3%), reCTAUMOHHAR APTEPUAABHAS TMNepTeH3ma —y 4 (16,6%), rectaum-
OHHbIM MneAoHedppuT —y 3 (12,5%), BArMHUTLI, LEePBUUUTBI — Y 18 (75%), yrpo3a npepbiBaHus bepe-
MEHHOCTU — y 24 (100%), yrpo3a NpexAeBpeMEHHbLIX POAOB — Y 10 (29,4%), MICTMMUKO-LLEPBMKAABHAS
HEAOCTATOYHOCTb, BCEM BBEAEH OKYLLEPCKMM neccapmmn —y 4 (16,6%), maaoBoame —y 6 (25%), dbeTo-
MAQLLEHTAPHAOA HEAOCTATOYHOCTb — Yy 8 (33,3%), oTekm bepemeHHom —y 7 (29%). bepemMeHHOCTb 3OKOH-
YUACQCH MNPEXKAEBPEMEHHBIMU POACMM HAO CPOKE 34 HeEAEAM — Yy OAHOM (4,1%) naumeHTku. Poabl yepes
€CTECTBEHHbIE POAOBbIE NMYTU — Y 18 (75%), pOAbI MyTEM ONEPALMM KECAPEBO CevYeHme —y 6 (25%).

Mo3aHWM BbikMAbILL — 1 (4,7%), HO Ccpoke 16 HEAEAD, MPOM3OLLIEA M3 32 MOAOXKMTEABHBIX PE3YALTATOB
nocae nporpammbl KO, MO TMCTOAOTMHECKOMY 3AKAIOYEHUIO MPUYUMHOM NPEPLIBAHMS BEPEMEHHO-
CTM MO TMCTOAOTUM BbIAG TEMATOTEHHAN MHADEKLLAS.

HepassmeaoLLLOIC BEpeEMEHHOCTb HO CPOKE 6-8 HeaeAb ObIAa Y 2 (6,2%) NALMEHTOK, C MPOBEAE-
HWMEM BbICKABAMBAHMS MOAOCTM MATKM B CTALLMOHAPE.

bepemeHHOCTb He HacTynmAA y 10 (23,8%) >KEHLLLMH B OCHOBHOM rRYNME, MM MPEAAOXEH NEPEHOC
KMOIMOBPUOHA — 6 (25%).

HacCTOoTA POAOB B CPOK B rpynne HABAKAEHUS COCTABMAA 57%, TOTACQ KAK B rpynne CPOBHEHMS —
94,7%. OBLLA 2P IDEKTMBHOCTb HACTYMNAEHMA BEPEMEHHOCTU — 76% NMPpoTme 100% COOTBETCTBEHHO.

B rMCTOAOMMYECKMX 3AKAIOYEHMAX MPUYMHOM NOTEPL BEPEMEHHOCTM YKA3AHbI HEAOCTATOYHOCTb
AELMAYOAAM3IALMM, TUITOMAQ3NA DSHAOMETPUS, DHAOKPUHHBIE HOPYLLEHMS.

AKYLLEPCKMM QHAMHE3S: Y XXEHLLIMH C NMPEAbIAYLLLEM BEPEMEHHOCTBIO OblIA BOAEE BBICOKMM KODITD-
PULMEHT XKMBOPOXAEHMS. COMYTCTBYIOLLME TMHEKOAOTMYECKME U DHAOKPUHHbIE 3000AEBAHUS — DH-
AOMETPUMO3, MMOMA MATKM, XPOHUYECKME BOCMNAAMUTEAbHBIE 30OOAEBAHMA CHUXKAIOT JOEPTUABHOCTb
>KEHLLMHbI. NepeHeCEéHHbIE OMEPATUBHbBIE BMELLIATEABCTBA — TYOIKTOMMUM, ONEPALMUM HA AMHHMKOX
3HAYUTEABHO CHUXXAIOT OBAPMAAbHBIM PE3EPB U CHUXKAIOT KOYECTBO OOLIMTOB.

AATEABHOCTb BECMAOAMI — CAMBIM BbICOKMU KODGOMUUMEHT XXMBOPOXKAEHMI MOXHO OXMAATH
4epes roA, 30 KOTOPbIM CAEAYET MOCTEMNEHHOE CHUMXKEHME AO S5 AET, C MOCAEAYLLIMM AQABHEMLLIMM
CHWMXXEHMEM.

BbiBOABI. KAIOYEBBIMU MPEAMKTOPAMM YCMNEXA MPOrPAMM BPT 4BAJIOTCS: BO3PACT MNALMEHTKM — CO-
MbII1 BBICOKMM KOIGOAOUUMEHT XXMBOPOXAEHMI HODAIOAQETCS Y XEHLLIMH B BO3pacTe oT 25-30 AeT, UH-
AEKC MACCbI TEAQ — HAOMBOOABbLLME LLIAHCHI HO yCrex HABAIOAOAMCH B aAnanasoHe MMT 18,5 — 24,9 kr/
M?2, COCTOIHME MEHCTPYAABHOM AOYHKLUMM — HEPETYASOHBIE MEHCTPYAAbHbIE COYHKLLMM CHUXKAIOT BE-
POSTHOCTb HOCTYNAEHMS BepeMeHHOCTU. TOPMOHAABHBIM NPOMKAL (PCI, AMI, 3CTPAAMOA): CHUXE-
HUEe AMI 1 3CTPAAMOAQ U NoBbILLEHWE PCI rOBOPSIT O CHMXKEHMM OBAPUAABHOIO PE3EPBA, MOMOTAIOT
NPEACKA3ATb PEAKLMIO AMHHMKOB HO CTUMYAALLMIO TOHOAOTPOMUHAMM, HO HE SBASIOTCS MPEAMKTOPOM
6epeMeHHOCTU. [ToAy4EHHbIE AQHHbIE MOAYEPKMBAOT HEOBXOAMMOCTL BOAEE PAHHETO BbIBAEHMS
SHAOKPUMHHOM NMATOAOTMM M ONTUMM3ALMM MOAXOAOB K MOATOTOBKE TAKMX MALLMEHTOK K MPOrPAMMAM
OKO, BKAIOHAS KOPPEKLMIO METABOAMYECKMX HAPYLLEHMM M TOPMOHAABHOTO AMCOAACHCA.
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SELECTION OF TACTIC AND OF METHODS SURGICAL TREATMENT IN NEWBORNS WITH
CONGENITAL ACUTE DUODENAL OBSTRUCTION

B.B. Ergashev’, U.A. Hamroev?

"Tashkent State Medical University, Tashkent, Uzbekistan
“Republic of center perenotologest, Tashkent, Uzbekistan

Objective. To improve the results of freatment of congenital duodenal obstruction (CDO) in newborns by
optimizing the factics and methods of surgical correction.

Methods. We conducted a refrospective review of 169 patients with CDO who underwent surgical freatment
between 2017 and 2025 at the Neonatal Surgery Training and Methodological Center under the Republican
Perinatal Center of the Republic of Uzbekistan. All patients diagnosed with CDO, regardless of the cause of ob-
struction, were included in the study.

Results. In our study, laparoscopic access in the correction of CDO demonstrated clear advantages over
fraditional open intervention with a reduction in postoperative early and late complications. Despite the fact
that the average duration of the operation at laparoscopy was longer than at laparotomy, patients recovered
noticeably faster in the early postoperative period. In particular, the use of laparoscopy made it possible to re-
duce the length of hospital stay by approximately 1.6 days, limit the use of narcoftic analgesics on the first day,
and ensure a better cosmetic result for the wound.

Conclusion. Laparoscopic access is recommended as a minimally invasive choice method in neonatal sur-
gery for the correction of VDN in newborns, taking intfo account the experience of surgeons and the high quali-
fications of anesthesiologists and resuscitators.

Key words: duodenal obstruction; newborns; anastomoses; laparoscopic method.

For citation: Bahtiyor B. Ergashev, Ulugbek A. Hamroeyv. Selection of tactic and of methods surgi-
cal freatment in newborns with congenital acute duodenal obstruction.

Relevance. Congenital duodenal obstruction (CDO) in children is the result of various defects in
embryonic development, disturbances in the intestinal recanalization process, formation of internal
organs, as well as abnormalities in the relationships during embryogenesis between the duodenum
(DU) and other structures (for example, the pancreas (PG) or portal vein), which can also lead to
CDO [1, 2, 3, 4, 5]. According to the world literature, the incidence of CDO in newborns is 1:5000-
10000 [3, 6, 7, 8]. Moreover, 25-30% of CDO cases are combined with Down syndrome [?, 10, 11, 12,
13]. Despite certain successes in the surgical correction of VDN, to date, issues of antenatal and early
postnatal diagnosis, the choice of surgical freatment method and postoperative management of
children remain a subject of debate and remain relevant in neonatal surgery [1, 6, 7, 14].

Purpose of the study. Improving the results of freatment of VDN in newborns by optimizing tactics
and methods of surgical correction.

Materials and methods. We conducted a retrospective review of 169 patients with VDN who
underwent surgical freatment between 2017 and 2025 at the Neonatal Surgery Training, Treatment,
and Methodological Center of the Republican Perinatal Center of the Republic of Uzbekistan.
The study included all patients diagnosed with VDN, regardless of the cause of obstruction. Data
were collected from medical records, including gestational age, birth weight, weight at surgery,
perioperative stability, clinical presentation, diagnostic tests, surgical details, and outcomes. Follow-
up data were obtained during outpatient visits and telephone interviews with families.

A totfal of 169 patients met the inclusion criteria. Of all the identified cases, 22 (14,9%) were
premature infants with partial duodenal obstruction who were admitted to a specialized department
late and required prolonged intensive care until their condition was stabilized. Therefore, they were
not operated on in the neonatal period and were excluded from this study. Also excluded from the
study were 5 (2,9%) premature infants whose condition was critical upon admission, all stabilization
measures were unsuccessful, and the patients died during the preoperative preparation stage. Thus,
the study included 147 (100%) newborns, of which 79 (53,7%) were boys and 68 (46,3%) were girls.

All patients underwent a comprehensive preoperative examination, including a physical
examination, laboratory tests, abdominal ultrasound, and plain and contrast abdominal radiography.
Preoperative stability was assessed by anesthesiologists, and indications for surgical intervention were
established for all patients. X-ray contrast examination of the upper gastrointestinal fract was performed
in the supine position with the head end elevated by 30°. The volume of water-soluble contrast agent
was calculated as the volume of a single feeding (weight x coefficient for newborns 1/5) x number
of feedings per day (for newborns 7) = m x 1/5 + 7) in a 1:1-1:10 dilution with saline solufion due to
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the high osmolarity of the confrast agent to avoid unwanted damage to the gastrointestinal mucosa
upon contact with it. In case of low gastric motility, delayed radiographic images were taken at 1, 3,
6, 9, and 12 hours after the administration of the contrast agent, which made it possible to assess the
mofility and patency of the intestinal fract.

All patients underwent preoperative preparatfion aimed at stabilizing the biochemical composi-
tion of the blood (correction of electrolyte disturbances, bilirubin, glucose, and total protein levels),
restoring the acid-base balance, and eliminating the symptoms of exsiccosis.

Based on the surgical approach used for VDN, patients were divided into two groups: laparoscop-
ic and laparotomy. All surgeries were performed under general anesthesia with tracheal intubation.
Infraoperative vital signs and exhaled carbon dioxide levels were continuously monitored to ensure
surgical safety and to promptly decide on conversion in the event of uncontrolled metabolic distur-
bances developing during laparoscopy. Laparoscopic intervention was performed using a three-port
approach. The first (umbilical) frocar was inserted using an open laparoscopic technique without a
Veress needle, and CO, insufflation was maintained at a pressure of -8 mmHg. Two additional 3-mm
diameter working ports were inserted in the right and left hemiabdomen under laparoscopic con-
tfrol. Laparoscopic reconstructive procedures included laparoscopic duodenoduodenostomy, mem-
brane excision with transverse duodenal suturing, longitudinal duodenotomy with subsequent frans-
verse duodenal suturing, and band excision with duodenal mobilization. Open procedures included
Kocher duodenoduodenostomy, Kimura anastomosis, duodenotomy with membrane excision and
transverse suturing, and longitudinal duodenotomy with fransverse duodenal suturing.

Pre-established criteria for conversion were intraoperative major vessel bleeding, unclear anato-
my, or anesthetic instability.

Postoperatively, patients were tfreated in the neonatal intensive care unit. Enteral feeding (via
nasogastric fube or orally) was gradually initiated as bowel function recovered. Patients were closely
monitored for potential complications, such as anastomotic leakage, peritonitis, or recurrent obstruc-
fion. Follow-up examinations were performed regularly for 1-5 years after surgery.

Results. Of the 147 patientsincluded in the study, 109 (74.1%) were full-term infants, while 38 (25,8%)
were premature infants.

The detection of polyhydramnios and the visualization of two dilated fetal abdominal fluid forma-
tions (the "double bubble” symptom) during antenatal ultrasound screening suggested duodenal
obstructionin 87 (59,1%) cases, and the fetal malformation was detected in the second trimester in alll
pregnant women. All women were referred for further examination to the RPP of the Republic of Uz-
bekistan. Based on the examination results, a postnatal prognosis was determined during a perinatal
consultation, and the couple was thoroughly informed of all the risks associated with the congenital
malformation. No indications for termination of pregnancy were identified. The pregnant women
were recommended to deliver in a multidisciplinary hospital with a neonatal intensive care unit and
neonatal surgery. This antenatal care algorithm and the conftinuity of care between obstetric and
neonatal services helped fo avoid the risk of late diagnosis and the development of a critical condi-
tion due to severe intestinal obstruction (10).

The clinical course of VDN in the early neonatal period depended on the degree of duodenal
obstruction. With complete obstruction, the disease manifested itself as severe vomiting syndrome
and rapid development of exicosis ; with partial obstruction, a subacute course was observed.
Most newborns were hospitalized within the first day after birth — 87 (59,1%) children, on the 2nd-
3rd days — 33 (22,4%), on the 4th-10th days — 18 (12,2%). We classified hospitalization on the 11th-
19th days — 9 newborns (6,1%) as late admission. The reasons were often an atypical course of VDN,
masked by the symptoms of concomitant diseases and conditions. Alimost all late-admitted prema-
ture infants showed signs of aspiration bronchopneumonia and exsiccosis against the background
of a septic state. In premature infants, the acute course of VDN was often accompanied by severe
exsicosis, which developed at an earlier stage than in full-term infants, which is associated with the im-
maturity of adaptive mechanisms and requires a more careful assessment of the causes of impaired
tolerance to enteral loading.

Ifintestinal obstruction was suspected in the postnatal period, the examination of newborns began
with an abdominal ultrasound. Acute high intestinal obstruction was characterized by the presence
of the “double bubble” sign, while partial high intestinal obstruction was characterized by anincrease
in duodenal diameter compared to normal values. In all cases of suspected intestinal obstruction, a
plain chest and abdominal radiograph was performed in the upright position (in two projections).
The presence of two gas bubbles with horizontal fluid levels on the plain abdominal radiograph, cor-
responding fo a dilated stomach and duodenum, indicated obstruction of the distal duodenum.
Thus, detection of the characteristic *double bubble” sign on ultrasound and radiography served as
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grounds for terminating further examination of the patient. If plain chest radiography and ultrasound
were insufficiently informative (which was rare), a contrast study of the stomach with a water-soluble
contrast agent was performed. In this case, moderate dilation of the sftomach and duodenum was
detected, as well as delayed evacuation of gastric contents into the small intestine.

A comprehensive examination allowed us to identify concomitant somatic pathology, congenital
malformations and genetic syndromes. In particular, 39 (26,5%) had intrauterine growth retardation;
37 (25,1%) had respiratory distress syndrome; 34 (23,7%) had hypoxic-ischemic CNS damage; ? (6,1%)
had edema syndrome. In 28 (19%) newborns, VDN was combined with other multiple developmental
anomalies (of which, in 8 (28,5%) cases, it was Down syndrome). It should also be noted that the risk of
developing neonatal maladjustment was extremely high in the presence of concomitant malforma-
tions. The combination of several congenital anomalies significantly complicated the course of VDN
in newborns and was one of the leading factors of an unfavorable prognosis before and after surgery.

The causes of VDN in newborns in our study were: annular pancreas —in 62 (42,1%) patients; inter-
nal membrane of the duodenum —in 44 (29,9%); atresia of the duodenum —in 20 (13,6%); stenosis of
the duodenum —in 15 (10,2%), aberrant vessels —in 3 (2%) and congenital cords —in 3 (2%).

The duration of preoperative preparation in the study group was 48-72 hours from the moment
the child was admitted.

The laparoscopic method was used in 50 (34%) children. Among the laparoscopic surgeries, mem-
brane excision with transverse suturing of the duodenum was performed in 16 (32%) cases, duode-
no-duodenostomy was performed in 14 (28%) patients, longitudinal duodenotomy with subsequent
fransverse suturing of the duodenum in case of stenosis —in 5 (10%); excision of cords with duodenal
mobilization —in 3 (6%). Conversion was required in 12 (24%) patients, the surgical intervention option
was chosen from open surgeries. Thus, open anastomosis was performed in 109 (74,1%) children. With
the laparoscopic method of VDN correction: duodeno-duodenostomy in 74 (67,8%) (traditional — in
39-35,7% and according to Kimura —in 35-32,1% of children); duodenotomy with excision of the mem-
brane and fransverse suturing — in 27 (24,7%) cases and longitudinal duodenotomy with transverse
suturing of the duodenum in case of stenosis —in 8 (7,3%) cases.

In the immediate postoperative period, complications developed in 34 patients (23,1%). Anas-
tfomotic leakage was observed in 8 patients (5.4%); of these, repeat surgery with creation of gas-
frojejunal anastomosis was required in 5 cases (3.8%), and an abdominal wall fistula developed in 3
cases (2%), which subsequently closed spontaneously. Long-term functional duodenal obstruction
was observed in 26 patients (17,6%), and necrotizing enterocolitis developed in 12 patients (9%); these
complications were eliminated by conservative measures.

Postoperative mortality was 27 (19,7%) cases. The primary cause of death was multiple congenital
malformations, which led to the development of severe pneumonia, disseminated intravascular
coagulation (DIC), and multiple organ failure associated with sepsis.

Follow-up observation ranged from one month to one year after surgery in 70 surviving patients.
Of these, 38 underwent laparoscopic surgery, with no recurrence of duodenal obstruction, normal
nutritional status, and adequate weight gain. Physical examination and parental interviews confirmed
satisfactory quality of life and growth. In newborns, the laparoscopic method was characterized
by a longer operative fime but ensured a more uneventful postoperative course compared fo the
fraditional (open) method of duodenal obstruction correction. Laparoscopy reduced the hospital
stay (by an average of 1.6 days), limited the use of narcotic analgesics to the first 24 hours, and
improved cosmetic results.

Discussion. In our study, the laparoscopic approach to correcting VDN demonstrated clear
advantages over fradifional open surgery, with a reduction in postoperative early and late
complications. Although the average surgical duration was longer with laparoscopy than with
laparotomy, patients experienced significantly faster recovery in the early postoperative period.
Specifically, laparoscopy reduced the hospital stay by approximately 1.6 days, limited the use of
narcotic analgesics in the first 24 hours, and ensured a better cosmetic wound outcome. Furthermore,
the overall incidence of postoperative complications in the laparoscopic group was lower than with
the open approach. Our data are consistent with the findings of other authors [1, 14].

Comparing our results with current literature data, it can be noted that some centers previously
encountered an increased incidence of anastomotic leaks when mastering the laparoscopic tech-
nigue [5]. However, accumulated experience and technical modifications have made it possible to
significantly reduce these risks. In agreement with this, recent publications report consistently good
outcomes in laparoscopic duodenoduodenostomy formation in newborns [1, 6, 10, 14]. Our approach
included a careful selection of the technique depending on the nature of the obstruction: for extrain-
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testinal causes (annular pancreas), we preferred laparoscopic duodenoduodenostomy, whereas for
local membranous obstruction, duodenotomy with excision of the obstructive membrane and subse-
quent fransverse suturing of the intestine is opfimal. This differentiated approach, in line with recom-
mendations from Russian surgeons, has enabled us to achieve a high success rate in our work.

The development of neonatal resuscitation, parenteral nutrition, and the ability to manage co-
morbid conditions has reduced mortality to 5-10%, and in most cases, death occurs due to comorbid-
ities, primarily congenital heart defects [1, 3, 6]. Similarly, in our series, the accumulation of surgeons’
experience in performing laparoscopic procedures, improvements in anesthesiology, and postop-
erative care have led to a reduction in complications and mortality among children with congenital
heart disease.

Conclusions:

1. When choosing a surgical approach, it is important to consider the nature of the obstruction
and the child’s overall condition. With adequate preoperative stabilization and the absence of se-
vere comorbidities, preference should be given to laparoscopic duodenoduodenostomy to correct
extraintestinal causes of obsfruction. This minimizes surgical frauma and speeds recovery. However,
for infracavitary obstructions, a laparotomy approach with membrane removal and fransverse intes-
tinal suturing is more effective.

2.The laparoscopic method of correcting VDN in newborns has proven its relative effectiveness, which
was associated with faster postoperative recovery, fewer complications and a shorter hospital stay.

3. It is recommended to use laparoscopic access as a minimally invasive method of choice in
neonatal surgery for the correction of VDN in newborns, taking intfo account the experience of sur-
geons and the high qualifications of anesthesiologists and resuscitators.
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Pestlome. Xmpypruieckoe aedeHme BAH y HOBOPOXAEHHbIX 3AKAIOHOETCS B HOAOXKEHMM OHOCTOMO3A OTKPbI-
ThIM AOCTYNMOM. HaMBOAEE HACTO BbIMOAHSIOTCS AYOAEHO-AYOAEHOOHACTOAMO3 MO Koxepy mAM Kumypy, Ayoae-
HOTOMMS C MCCEYEHNEM OBTYPALMOHHOM MEMOPAHBI, O TAKXE MPOAOAbHAS AYOAEHOTOMMA C MOMEPEYHDIM
YLUMBAHWMEM MPU CTEHO3€E. HO COBPEMEHHOM 3TAME AAS YAYHLLEHMS PE3YALTATOB A€4YeHMs BAH npumensetcs
AP EPEHLMPOBAHHBIM MOAXOA K BbIBOPY METOAMKN CODOPMMPOBAHMA AHACTOMO3A U YCTPAHEHMIO AedDEKTO
ABEHOALLATUNEPCTHOM KMLLIKM C UCTTIOAb3OBOHMEM KAK OTKPbITHIX, TOK M AQMAPOCKOMMYECKMX METOAOB. HECMOTPA
HO AOCTUTHYTbIE YCMNEXM, BOMPOCHI AHTEHATAABHOM WM PAHHEN MOCTHATAABHOM AMArHOCTUKM, BBIOOPA OMTUMOAb-
HOroO METOAC ONepPaLMM M MOCAEOMNEPALUOHHOTO BEAEHMS OCTAKOTCS MPEAMETOM AMCKYCCHIM M COXPAHSIIOT OK-
TYOABHOCTb B HEOHATAABHOM XMPYPTIMK. HO OCHOBE MHOTOAETHETO OMbITA ABTOPAMM MPOBEAEH AHAAM3 PE3YAb-
TATOB XMPYPIMYECKOro Ae4eHms 147 HOBOPOXAEHHbIX C BAH 3a nepuroa 2018-2025 roaos. Cpean HUX 65% aeTen
OblIAM AOHOLLIEHHBIMMK U 35% — HEAOHOLLIEHHBIMU. [MpK KoppeKumm BAH AQNapoCcCKonMYeCkmii METOA MPUMEHEH
y 50 (34%) aeten (B 12 cAy4asx noTpebOBAAACH KOHBEPCHS B OTKPLITYIO OMEpPALMIO), OTKPbITAS AQMAPOTOMMS
BbIMOAHEHA Y 97 (66%) AeTel. B pAQHHEM MOCAEOMNEPALMOHHOM NEPUOAE OCAOXKHEHUS OTMEYEHbI Y 34 (23,1%)
HOBOPOXAEHHbIX, B TOM YMCAE HECOCTOITEABHOCTb AHACTOMO3A — Y 8 (23,5%%) (B 5 cAydasx noTpeboBAAOCH
MOBTOPHOE BMELLIATEALCTBO), AAMTEABHASN COYHKLIMOHAABHAS HEMPOXOAMMOCTb AMNK —y 26 (76,5%) 1 HEKPOTU3U-
PYIOLLLMI SHTEPOKOAMT COMYTCTBOBAA Y 12 (35,2%) ONepupOBAHHbIX A€TEN. AQNAPOCKOMMYECKMM METOA OBecne-
4YMBAA DOAEE ObICTPOE BOCCTAOHOBAEHUE, MEHbLLIEE YUCAO OCAOXKHEHUIN U AYHLLIMM KOCMETUHECKMIN PE3YALTAT MO
CPOBHEHMUIO C OTKPbITBIM AOCTYMOM.

KAroyeBble cAoBa: AYOAEHOALHAS HEMPOXOAMMOCTb, HOBOPOXAEHHbIE, QHACTOMO3bI, AQMAPOCKOMUYECKMM
METOA.

Abstract. Surgical freatment of congenital duodenal obstruction (CDO) in newborns consists of creating an
anastomosis via an open approach. The most commonly performed procedures are duodeno-duodenostomy
according to Kocher or Kimura, duodenotomy with excision of an obstructing membrane followed by transverse
closure, and longitudinal duodenotomy with transverse closure in cases of stenosis. Af the present stage, a dif-
ferentiated approach is applied to improve CDO treatment outcomes, with the choice of anastomosis tech-
nigue and duodenal defect repair tailored using both open and laparoscopic methods. Despite the progress
achieved, issues of ante- and early postnatal diagnosis, selection of surgical technique, and postoperative man-
agement remain debatable and urgent in neonatal surgery. Based on many years of experience, the authors
analyzed the results of surgical treatment in 147 newborns with CDO between 2018 and 2025. Of these patients,
65% were full-term and 35% were premature. For CDO correction, a laparoscopic approach was used in 50 (34%)
cases (conversion to open surgery was required in 12 cases), and open laparotomy was performed in 97 (66%)
cases. Early postoperative complications were observed in 34 (23.1%) patients, including anastomotic leakage
in 8 (23.5%) (with reoperation required in 5 cases), prolonged functional duodenal obstruction in 26 (76,5%), and
necrotizing enterocolitis in 12 (35,2%) patients. The laparoscopic method was associated with a longer opera-
five time but resulted in faster recovery, fewer complications, and a better cosmetic outcome compared to the
open approach.

Key words: duodenal obstruction, newborns, anastomoses, laparoscopic method.

AKTYQABHOCTb. BPOXAEHHOS AYOAEHAABHAS HEMPOXOAMMOCTL (BAH) y AeTel g9BASEeTCs pe3yAb-
TATOM PA3AMYHBIX AEJDEKTOB SMOPUOHAABHOIO PA3BUTMSA, HAPYLLUEHUM NPOLECCA PEKAHAAMIALMM
KMLLEYHMKA, OOPMUPOBAHMS BHYTPEHHMX OPraHOB, A TAKXKE AHOMOAMM B3AMMOOTHOLLEHMN B OM-
OpUOreHese MexXAy ABEHOALLATUNEPCTHOM KMLLKOM (AIK) 1 ApYTMMM CTRYKTYPOMMU (HOMPUMEDP, MOA-
>KEAYAOUYHOM XXeae30M (IXK) MAM BOPOTHOM BEHOM), YTO TAKXKE MOXET MPUBOAMTL K BAH [1, 2, 3,4, 5]. Mo
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AQHHbBIM MMPOBOM AUTEPATYPbI, HOCTOTA BAH Y HOBOPOXAEHHbIX cocTaBaseT 1:5000-10000 [3, 6, 7, 8].
Mpu a1oM 25-30% cAydaes BAH covetatotcs ¢ cuHapomom AayHa [2, 10, 11, 12, 13]. HecmoTtps Ha
OMPEAEAEHHbIE YCMEXM B XMPYPTMYECKOM KOPPEKLMU BAH, AO HOCTOILLLETO BDEMEHM BOMPOCHI AHTE-
HOTAABHOM M PAHHEN MOCTHATAABHOM AMATHOCTUMKM, BIBOPA METOAQ XMPYPIMHECKOTO AEYEHUS U MO-
CAEOMEPALMOHHOTO BEAEHUI AETEM OCTAKOTCH MPEAMETOM AMCKYCCUHM M COXPAHSIOT OKTYOAbHOCTb B
HEOHATAABHOM Xupyprim [1, 6, 7, 14].

LLeAb UCCAEAOBAHUSA. YAYYLLIEHNE PE3YALTATOB A€YEHMI BAH Y HOBOPOXAEHHbIX MYTEM OMNTUMM3A-
LMK TAKTUKM M METOAOB XMPYPIMHECKOM KOPPEKLLMM.

MaTepuabl U1 METOABI. Mbl MPOBEAM PETPOCNEKTUBHbIM 0630p 169 naumeHToB ¢ BAH, nepeHec-
LLUMX XUpYyprmyeckoe aeveHme B neproA ¢ 2017 no 2025 roa B y4€OHO-AEHEOHO-METOAMHECKOM LLEH-
Tp€e HEOHATAABHOM XMPYPTK NpK PeCcnyBAMKAHCKOM NEPUMHATAABHOM LLEHTPE PY3. B uccaeaoBaHME
OblAM BKAOYEHbBI BCE MALMEHTbI C AMATHO30M BAH, BHE 30BUCHMMOCTHM OT NPUYMH OBCTPYKLMK. AQHHbIE
OblAM CODPAHbLI M3 MEAMLIMHCKOM AOKYMEHTALMM, BKAKOHAS FECTALMOHHBIN BO3PACT, MACCY TEAQ MNP
POXAEHUMU, MACCY TEAC HO MOMEHT ONePALMU, NEPUONEPALMOHHYIO CTABUABHOCTb, KAMHMYECKYIO
KAPTUHY, AMArHOCTUYECKME MCCAEAOBAHMS, MOAPOOHOCTM ONEPALUM MU MCXOAbl. ACHHBIE KATAMHE-
CTUYECKOTO HABAIOAEHMS ObIAM MOAYHYEHBI B XOAE AMOYAQTOPHbBIX BUMTOB M TEAETDOHHBIX MHTEPBBIO C
CEMBIMMU.

Kputepmsam BKAKOYHEHMI COOTBETCTBOBAAM 169 MALMEHTOB. M3 BCEX BbIABAEHHBIX CAY4AEB ObiAM 22
(14,9%) HeAOHOLLEHHBIX peBeHKa C YaCTMYHOM obcTpyKumen AlK, KOTOpble NMOCTYMMAM B CMELLUMAAM-
3MPOBAHHOE OTAEAEHME MO3AHO M AAUTEABHO HY>XAOAMCH B MHTEHCUMBHOM TEPAMMM AO CTABUMAM3ALLMM
COCTOSHUS, B CBI3M C YHEM OHM He ObIAM MPOOMEPUPOBAHBI B MEPUOA HOBOPOXAEHHOCTM M ObIAK UC-
KAKOYEHbI M3 HAOCTOILLLEIO MCCAEAOBAHMA. TAKXKE M3 MCCAECAOBAHMSI OblAM UCKAIOYEHBI 5 (2,9%) Heao-
HOLLIEHHbIX HOBOPOXAEHHbBIX, COCTOIHME KOTOPbIX BBIAO KPUTMHECKMAM MPU MOCTYMAEHUKM, BCE MEPSI
Mo CTABUAM3ALMM ObiAM BE3YCMNELLHbI, MAUMEHTb YMEPAM HO ITAMNE NMPEeAONEPALMOHHOM MOATOTOB-
KW. TOKMM OBPA30OM, B MCCAEAOBAHME BOLLUAM 147 (100%) HOBOPOXXAEHHbBIX, CPEAM KOTOPbLIX ObIAO 79
(53,7%) MOABYMKOB U 68 (46,3%) AEBOYEK.

Bcem MAUMEHTOM MPOBOAMACH KOMMAEKC MPEAONEPALMOHHBIX OBCAECAOBOHMIM, BKAKOYABLLIMIA
DUMKAABHOE OBCAEAOBAHME, AQDOPATOPHbLIE AHOAM3bLI, YABTPCO3BYKOBOE MCCAEAOBAHME BPIOLLIHOM
MOAOCTU, OB30PHYIO M KOHTPACTHYIO PEHTTEHOrPAOUIO BPIOLLIHOM MOAOCTU. [TpeAOnepaLMOHHAS
CTABUABHOCTb OLLEHMBAACCH OHECTE3MOAOTCAMM, BCEM MALMEHTAM ObIAM YCTAHOBAEHbI MOKA3AHMS K
XUPYPIMHECKOMY BMELLIATEABCTBY. PEHTTEH-KOHTPACTHOE MCCAEAOBAHME BEPXHUX OTAEAOB XKEAYAON-
HO-KMLLIEYHOTO TPOKTA MPOBOAMAOCH B MOAOXEHMU AEXA HA CMMHE C MOABEMOM FTOAOBHOIO KOHLLO
HO 30°. OObEM BOAOPACTBOPUAMOIO KOHTPACTHOIO BELLLECTBA PACCYMTHIBAAM KAK OOBEM PA30OBOTO
KOPMAEHUS (BEC X KODAOMMUUMEHT AAST HOBOPOXKAEHHbIX 1/5) + KOAMHECTBO KOPMAEHMM B CYTKM (AAS

HOBOPOXAEHHbIX — 7) = m><§+ 7) B passeaeHMM 1:1-1:10 C PUMOAOTMYECKMM PACTBOPOM BBMAY
BBICOKOM OCMOASPHOCTM KOHTPOCTHOTO BELLLECTBA BO M3OEXAHME HEXEAATEAbHbBIX MOBPEXAEHMM
cAmsmcTom XKT Npm KOHTAKTE C HUM. TToU HUM3KOM MOTOPUKE XXEAYAKA BbIMOAHAAM OTCPOYEHHBIE PEHT-
FTEHOAOTMYECKME CHUMKM Yepes 1, 3, 6, 9, 1 12 HOCOB OT BBEAEHMA KOHTPACTHOIO BELLLECTBA, YTO MO-
3BOASIAO OLLEHUTb MOTOPUKY U MPOXOAMMOCTb KMLLIEYHOTO TPAKTA.

Bcem naumMeHTam NpOBOAMAM MPEAONEPALMOHHYIO MOATOTOBKY, HOMPABAEHHYIO HO CTOBOUAM3O-
LMIO BUOXMMMYECKOTO COCTABA KPOBM (KOPPEKLMIO DAEKTPOAUTHBIX HAPYLLEHMM, YPOBHS BUAMPDYOU-
HQ, TAIOKO3bl, OBLLLETO BEAKQ), BOCCTAHOBAEHME KMCAOTHO-OCHOBHOIO COCTOAHMUS M YCTPOHEHUE CHUM-
NTOMOB 3KCHMKO3Q.

Mo BMAY MPOBOAMMOIO AOCTYNA OMNEPATUBHOTO BMELLATEALCTBA MPU BAH maumeHTbl ObiAM pa3-
AEAEHbI HO ABE TPYMMbl: AQMNAPOCKOMMYECKAS M AQMAPATOMHAY. Bce onepaumm NpOBOAMAMCH MOA
obulen KOMOUHUPOBOHHOM AHECTE3MEM C MHTYDAUMEN TPAXEU, UHTPAOMEPALUMOHHO MPOBOAMA-
C4 NOCTOAHHbBIM MOHUTOPUHI BUTAAbHBIX COYHKLMIK U COAEPXAHME YTAEKMCAOTO rA30 B BblABIXAEMOM
ra30BOM CMeCH AAd obecnevyeHns 6e30NACHOCTM XMPYPIMYECKOro BMELLATEABCTBA U AAS MPUHATUSA
CBOEBPEMEHHOIO PELLIEHUT O KOHBEPCUM B CAYHAE PA3BUTUI HEKOHTPROAMPYEMBIX METABOAMYECKMX
HOPYLUEHMAU B NPOLLECCE BbINMOAHEHMY ACQMNAPOCKOMMU. AAMNAPOCKONMUYECKOE BMELLIATEALCTBO Bbl-
MOAHEHO C MCMOAb3OBAHMEM TPEXMOPTOBOIO AOCTYNA. [epBbIM (MYyNO4HbIN) TPOAKAP YCTAHABAMBAACS
OTKPbITOM AQMAPOCKOMMYECKOM TEXHUMKOM Be3 UrAbl Bepelua, nHcydodoasums CO, NOAAEPXKMBAAACH
MPEU AQBAEHMM 6—-8 MM PT. CT. ABA AOMOAHUTEABHBIX PABOYMX MOPTA AMAMETPOM 3 MM YCTAHOBAM-
BAAMCH B MPABOM M AEBOU MOAOBMHE XXMBOTA MOA ACNAPOCKOMMYECKMM KOHTPOAEM. BApKMaHTHI pe-
KOHCTPYKTWMBHOIO 3TANA MPUW AQNAPOCKOMMYECKMUX BMELLIATEABCTBAX: OBIAO AQMNAPOCKOMMYECKOE HO-
AOXKEHME AYOAEHO-AYOAEHOAHACTOMO3Q, MCCEYEHME MEMBPAHLI C MONepeYHbIM yiumBaHmem AlK,
MPOAOABHON AYOAEHOTOMMSA C MOCAEAYIOLLIMM NONEPEYHBIM YLLMBAHMEM ATTK U MCCeveHne Taxem C
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mobuamsaumen AMK. Cpeam OTKPbITbIX BMELLATEALCTB BbIMOAHIAMCH ONEPALLMY HOAOXKEHMI AYOAEHO-
AYOAEHOQHACTOMO3A Mo Koxepy, AHACTOMO3 Mo KMMYpPY, AYOAEHOTOMMS C MCCEYEHMEM MeMBPAa-
Hbl M MOMNEPEYHBIM YLLIMBAHUEM, MOOAOALHAS AYOAEHOTOMMA C MOMepPeYHbIM yLLMBAHMEM AlK.

MNpPeABAPUTEABHO YCTAHOBAEHHBIMM KPUTEPUAMM AAS KOHBEPCUMM ObIAM MHTPAOMEPALMOHHOE
KPOBOTEYEHME M3 KPYTHbBIX COCYAOB, HEACHAS AHATOMMS MAM AHECTE3MOAOTMYECKAN HECTABUABHOCT.

B nocAaeonepauMOHHOM MNePUOAE MALMEHTbI HOXOAMAMCH HO AEYEHMM B OTAEAEHMM PEAHUMA-
LMK 1 MIHTEHCUMBHOM TEPAMUM AAS HOBOPOXXAEHHbBIX. DHTEPAABHOE MUTAHME (YepPe3 HA30TACTPAAbHbIM
30HA MAM YEPE3 POT) HOYMHAAOCH MOCTENEHHO HA DOHE BOCCTAHOBAEHMI AOYHKLMM KMLLIEYHMKA. [1a-
LLUEHTbI HOXOAMAMCH MOA TLLLATEABHBIM HODAIOAEHMEM HA MPEAMET BO3MOXXHbBIX OCAOXKHEHMM, TAKMX
KOK HECOCTOATEABHOCTb QHACTOMO3A, MEPUTOHUT MAM PELMAMB HEMPOXOAMMOCTH. [ToCcAeAytoLLLME
OCMOTPbI MPOBOAMAMCH PETYAIPHO B PAMKOX KATAMHECTUYECKOTO HADAIOAEHMS B TeYeHue 1-5 AeT
MnocAe onepaumm

Pe3yAbTaTbl. M3 147 NALMEHTOB, BOLLUEALLMX B MICCAEAOBAHME, MPEOBACACAN AOHOLLIEHHBIE AETU —
109 (74,1%), HEAOHOLLIEHHbIX AeTeM ObIAO 38 (25,8%).

BbISBAEHME MHOTOBOAMS U BU3YAAMIALMA Y MAOAQ ABYX PACLLMPEHHbIX XXMAKOCTHbBIX OBPA30BAHMIM
B OPIOLLHOM MOAOCTU (CumnTom «double bubblen) Npu AHTEHATAABHOM YABTPO3BYKOBOM CKPUHMHIE
MO3BOAMAM 3AMOAO3PUTE AYOAEHAABHYIO HEMPOXOAMMOCTL B 87 (59,1%) CAydasx, 1 y BCcex bepemen-
HbIX MOPOK PA3BUTUS MAOAC OblA OBHAPYXXEH BO Il TPMMeECTPE. BCe XKEeHLLMHbI OblAM HAMPABAEHbI HO
Ar006CcAeA0BaHME B PIIM PY3, MO pe3yAbTATaM OBCAEAOBAHMS B POMKOX MEPUHATAABHOTO KOHCUAMY-
MA ObIA ONPEAEAEH MOCTHATAAbHbIM MPOMHO3, MU CEMEMHOM NMape ObiAM MOAPOOHO PA3bACHEHBI BCE
PWUCKM, CBA3AHHbIE C BPOXAEHHbBIM MOPOKOM PA3BUTMA. [OKA3AHMM K MPEPBLIBAHMUIO BEPEMEHHOCTH
BbISBAEHO HE ObIAO. bepeMeHHbIM BbIAO PEKOMEHAOBAHO POAOPA3PELLIEHME B YCAOBMAX MHOTOMPO-
JOUABHOTO CTALMOHAPA, B COCTABE KOTOPOIrO €CTb HEOHATAABHAS PEAHUAMALMI MU HEOHATAABHAS XM-
pyprg. AQHHbBIM GATOPUTM AOPOAOBOTO HOBAIOAEHUS M MPEEMCTBEHHAS MOMOLLLL AKYLLEPCKOM U He-
OHOTAABHOM CAY>XObl MO3BOAMAG M3DEXATb PUCKA MO3AHEM AMATHOCTMKM U PA3BUTUA KPUTMHECKOTO
COCTOSHMSA HO dDOHE BbICOKOM KMLLIEYHOM HEMPOXOAMMOCTH (KH).

KAamHmyeckoe teveHme BAH B pAOHHEM HEOHATAABHOM MEPUMOAE 3ABUCEAO OT CTEMEHU OBCTPYK-
L AIK. Mpy NOAHOM OBCTPYKLLMM 3000AEBAHNE MPOABAAAOCH BbIDOXEHHBIM PBOTHBIM CUHADPOMOM
M ObICTPbIM PA3BUTUEM IKCMKO3A; MPU YHOCTUYHOM OBCTPYKLMM HOBAIOAGAOCH MOAOCTPOE TEYEHME.
BOABLLUMHCTBO HOBOPOXAEHHBIX ObIAO FTOCMUTAAMIMPOBAHO B MEPBLIE CYTKM MOCAE POXAEHUS — 87
(59,1%) aeten, Ha 2-3-u cyTkm — 33 (22,4%), Ha 4-10-e cyTkn — 18 (12,2%). K nosaHeMy NOCTYNAEHMIO
Mbl OTHECAM FTOCTIMTAAM3ALMIO HO 11-19-e cyTkn — 9 (6,1%) HOBOPOXAEHHBIX. [TOMYMHAMM HOCTO CAY-
KMAO ATUNMYHOE TedeHmne BAH, mackupytoLLLeecs NoA CUMMTOMATMKY COMYTCTBYIOLLMX 3000AEBAHMM
M COCTOSAHUM. OYTK Y BCEX MO3AHO MOCTYMMBLUMX HEAOHOLLIEHHBIX AETEN HADAIOAOAMCH MPU3HAKMK
ACMUPALMOHHOM BPOHXOMHEBMOHUM M SKCUMKO3A HO GOOHE CENTUYECKOTO COCTOAHMUS. Y HEAOHOLLIEH-
HbIX HOBOPOXAEHHBIX OCTPOE TeYeHue BAH 4aCTO COMPOBOXAOAOCH THKEABIM SKCUKO3OM, KOTOPbIM
PA3BMBAACH HO BOAEE PAHHME CPOKM, YHEM Y AOHOLLIEHHDIX, YTO CBA3AHO C HE3PEAOCTHIO OAAMNTALLM-
OHHbIX MEXOHM3MOB U TpebyeT BoAee MPUCTAABHOM OLLEHKM MPUYMH HAPYLLUEHMS TOAEPAHTHOCTM K
SHTEPAABHOM HATPY3KE.

MNPy MOAO3PEHMU HA KMLLEYHYIO HEMPOXOAMMOCTb B MOCTHATAABHOM MEPUOAE OOCAEAOBAHME
HOBOPOXKAEHHbIX HOYMHOAM C YAbTPA3BYKOBOTO MCCAEAOBAHMS OPraHOB BPIOLLIHOM MOAOCTU. OCTPas
BblIcOKas KH NpOgBAIACCE HOAMYMEM CUMATOMA (ABOMHOIO My3blpa», A NPU YOCTUYHOM BbiIcOKOM KH
OTMEYAAOCH YBeAMYeHUe anameTpa AlNK No CpaBHEHUIO C HOPMATUBHBIMM 3HAYEHUIMM. PEHTreHo-
AOTMYECKM BO BCEX CAYHASX MPU MOAO3PEHMM HA BAH BBIMOAHAAM OB30PHYIO PEHTTEHOIPATOMIO TRYA-
HOM U BPIOLLIHOM MOAOCTU B BEPTUKAABHOM MOAOXEHMM (B ABYX MPOEKUMAX). HOAMYME HO 0B30PHOM
PEHTTEHOBCKOM CHUMKE BPIOLLIHOM MOAOCTM ABYX FQO30BbIX My3blpEM C FOPU3OHTAABHBIMM YPOBHIMM
>KMAKOCTH, COOTBETCTBYIOLLLMX PACLLUMPEHHOMY XEAYAKY 1 AlNK, YKA3bIBAAO HO OOCTPYKLLMIO AMCTOAbL-
Horo otaeAa AlK. Takmm oBpa30oM, BbISBAEHME XAPAKTEPHOIO CUMMTOMA KABOMHOIO My3blpay Mpm
Y3 1 pEHTTEHOTPAOUM CAYXKMAO OCHOBAHMEM AAT MPEKPALLEHMA AQABHEMLLIETO OBCAEAOBAHMS
naumeHTta. Ecam 0630pHas peHTreHorpadoms 1 Y31 OKA3bIBAAMCb HEAOCTATOYHO MHADOPMATUBHBIMM
(4TO HOBAKOAQAOCH PEAKO), MPOBOAMAM KOHTPACTHOE MCCAEAOBAHME XXEAYAKA C BOAOPACTBOPUMbBIM
KOHTPQACTOM. [1pK DTOM BBISBAIAM YMEPEHHOE paACLLUMPEHME XKeAYAKA 1 AlNK, a TAKKE 3aMEAAEHHYIO
3BAKYALMIO XKEAYAOYHOTO COAEPXKMMOTO B TOHKYIO KMLLIKY.

KomnaekcHoe 0BCAEAOBAHME HOMM MO3BOAAAO BbIIBAATb COMYTCTBYIOLLLYIO COMOTMYECKYIO MATO-
AOTUIO, BPOXAEHHbIE MOPOKM PA3BUTUSA M TEHETUHECKME CUHAPOMbI. B HacTHOCTH, v 39 (26,5%) — 30-
AEPXKKA BHYTPUYTPOOHOTO pa3BMTUS; y 37 (25,1%) — CUHAPOM ABIXATEABHBIX PACCTOOMCTB; Y 34 (23,7%)
OTMEYAAOCH MMMNOKCHYECKU-ULLIEMMYECKOEe nopaxkeHne UHC; y 9 (6,1%) — OTEYHbIM CUHAPOM. Y 28
(19%) HOBOPOXAEHHbBIX BAH CO4ETAAOCH C ARYTMMM MHOXECTBEHHBIMM AHOMOAMAMM PA3BUTHS (13
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HUX B 8 (28,5%) CAy4asax OblA CUHAPOM AAyHA). CAEAYET TAKXKE OTMETUTb, YTO PUCK PA3BUTHA HEOHO-
TAABHOM A€30AAMTALMM ObIA KPAMHE BbICOK MPW HAOAMYMM COMYTCTBYIOLLIMX MOPOKOB pa3BmTHA. Cove-
TAHWE HECKOABKMX BPOXKAEHHBIX AHOMOAMM 3HAYUTEABHO OCAOXHIAO TeYeHUe BAH y HOBOPOXXAEHHbIX
M ABAFAOCH OAHUM M3 BEAYLLIMX GOAKTOPOB HEBAQrOMPUATHOTO MPOTHO3A AO- M MOCAEONEPALLMOHHOTO
nepuoad.

MonimHamm BAH Yy HOBOPOXKAEHHBIX B HALLEAM MCCAEAOBAHMM ObIAU: KOAbLLEBMAHOSA [TK — y 62
(42,1%) naumeHTa; BHyTREeHHS membpaHa AlNK —y 44 (29,9%); atpesua AMNK —y 20 (13,6%); cteHo3
AlNK =y 15 (10,2%), abeppaHTHble coCyabl — Y 3 (2%) 1 BPDOXAEHHbIE THKM — Y 3 (2%).

AATEABHOCTb MPEAONEPALLUMOHHOM MOATOTOBKM B MCCAEAYEMOM TPYMNe COCTABAIAG 48—72 4aca
C MOMEHTA MOCTYNAEHMS PEBEHKA.

AQNAPOCKOMMYECKMI METOA MCMOAB3OBAH Y 50 (34%) aeten. Cpeanl AQNAPOCKOMMYECKMX OMne-
PALMM MccedeHne memBbpaHbl ¢ nonepeyHbim yumaHem AlNK nposeaeHo y 16 (32%), HOAOXEHME
AYOAEHO-AYOAEHOAHACTOMO3A — Yy 14 (28%) NALMEHTOB, MPOAOABHAS AYOAEHOTOMMS C MOCAEAYIO-
MM nonepeyHbim yumBaHmem AlK npu cteHose —y 5 (10%); nccedeHme taKen ¢ MobmAmsaumen
ANK —y 3 (6%). 12 (24%) naumeHTam noTpeboOBAACCH KOHBEPCUSA, BAPUAHT XMPYPIMYECKOTO BMELLIO-
TEABCTBA ObIA BbIOPOH M3 OTKPbITbIX ONEPALMM. TAOKMM OBPA30M, HOAOXKEHME OHACTOMO3A OTKPbITbIM
crnoco®om BbIAO BbiMOAHEHO ¥ 109 (74,1%) aeTen. Mpr AQNAPOTOMHOM Ccnocobe KoppeKumm BAH:
AYOAEHO-AYOAEHOOHACTOMO3A B 74 (67,8%) (TpaamuLMOHHOM — Y 39-35,7% v no Kumypy —y 35-32,1%
AETEN); AYOAEHOTOMMSA C MCCEYEHUEM MEMDPAHDBI M MOMEPEYHBIM YLUMBAHUEM —Y 27 (24,7%) 1 npo-
AOABHQAS AYOAEHOTOMMSA C NonepeyHbIM yLumsaHmem AlNK npu cteHose — B 8 (7,3%) CAy4asx.

B OAMXKAMLLEM MOCAEONEPALMOHHOM NEPUOAE OCAOXKHEHMS BO3HUKAM Yy 34 (23,1%) NALMEHTOB.
HecocTodreAbHOCTb OHACTOMO3Q OTMeYeHa Yy 8 (5,4%) naumeHToB; 13 Hux B 5 (3,8%) CAyvasax notpe-
BOBAAOCH MOBTOPHOE ONEPATUBHOE BMELLIATEALCTBO C HOAOXEHMEM FACTPOEKOHAABHOTO AHACTOMO-
30, a B 3 (2%) CAy4OsIX COOPMMPOBAACS CBMLLL OPIOLLIHOM CTEHKM, KOTOPbIM BMOCAEACTBUM 3AKPbIACS
CAOMOCTOATEABHO. AAMTEABHASN CPYHKLLMOHOABHAS HEMNPOXOAMMOCTb AlNMK HaBAtoaaaaCh y 26 (17,6%)
MALUMEHTOB, A HEKPOTU3UPYIOLLIMM SHTEPOKOAMT PA3BUACS Y 12 (9%) MALMEHTOB; YKA3QHHbIE OCAOXHE-
HUA YAQAOCH YCTPOHUTb KOHCEPBATUBHBIMM MEPAMM.

NocAeonepauUMOHHAS AETAOABHOCTb COCTABMAQ 27 (19,7%) cAy4aeB. OCHOBHOM MPUYMHOM AETAAb-
HbIX MCXOAOB JBMAMCb MHOXECTBEHHbIE MOPOKM PA3BUTMUA, HO DOHE KOTOPbIX PA3BMBAAMUCH THKEAQS
NHEBMOHUS, ABC-CUHAPOM M MOAMOPTAHHAS HEAOCTATOYHOCTb MPU Cencuce.

KatamHecTnyeckoe HabBAAEHME BbIAO C 1 Mecaua A0 1 road NocAe onepaumm y 70 BbDKMBLLIMX
MALUMEHTOB, CPEAM KOTOPbIX 38 MALMEHTAM MPOBEAEHbBI AQMAPOCKOMMYECKME ONEPALMM, TAE OTME-
4OAOCb OTCYTCTBME PELIMAMBOB AYOAEHAABHOM HEMPOXOAMMOCTH, HOPMOABHOE YCBOEHME MUTAHME U
OAEKBATHAS MPUOABKA B BECE. PUIMKAABHOE OOCAEAOBAHUE M OMNPOC POAMTEAEN MOATBEPAMAM YAOB-
AETBOPUTEABHOE KAYECTBO XM3HM U POCTA pPeEBEHKA. Y HOBOPOXAEHHbBIX AQMAPOCKOMMYECKMN Me-
TOA XOPAKTEPM3OBAACH OOAEE AAMTEABHBIM BPEMEHEM OMEPALLMKM, HO OBECTEYMBAA BOAEE TACAKOE
MOCAEOMNEPALMOHHOE TEYEHME MO CPABHEHMUIO C TPAAMLLMOHHBIM (OTKPBITBIM) METOAOM KOPPEKLMM
BAH. MNpumeHeHne AQnapOCKOMMM MO3BOAMAO COKPATUTb AAUTEABHOCTb MPEOLIBAHMS B CTALMOHAPE
(B cpeaHem Ha 1,6 cyToK), OFPAHUYUTE MPUMEHEHNE HAPKOTUHECKMX AHAABIETUKOB MNEPBbIMM 24 Ha-
COMM 1 YAYHLLNTb KOCMETUYECKME PEIYALTATHI.

O6cyxXaeHue. B HaLLeM MCCAEAOBAHMM AQMNAPOCKOMMYECKMIM AOCTYM MPK KOppekLum1 BAH npo-
AEMOHCTPUPOBAA fBHbIE MPEMMYLLIECTBA MEPEA TPAAMLMOHHBIM OTKPbITBIM BMELLATEABCTBOM C
YMEHbLLEHMEM MOCAEOMNEPALMOHHBIX PAHHMX M MO3AHUX OCAOXKHEHMM. HECMOTPS HA TO, HTO CPEAHSAS
AAUTEABHOCTb ONEePALMM MPU ACNAPOCKOMKMM BbIAG BOAbLLIE, YEM MPU AQMNAPOTOMMM, Y MALMEHTOB
30METHO YCKOPSAOCH BOCCTOHOBAEHME B PAHHEM MOCAEONEPALLMOHHOM NEPUOAE. B YaCTHOCTH, MC-
MOABb3OBAHME AQMAPOCKOMMM MO3BOAMAO COKPATUTL CPOK MPEBLIBAHMS B CTALMOHAPE MPUMEPHO HA
1,6 CYTOK, OFPAHUYUTD MPUMEHEHUE HAPKOTUHECKMX QHOABFETMKOB B MEPBbLIE CYTKM M OBECNEYUTb AYY-
LUK KOCMETUHECKMI PE3YALTAT PAHBI. [1pKU 3TOM OBLLLEE YNCAO MOCAEOMNEPALLMOHHbBIX OCAOXKHEHMM
B rpynne AQnapOCKOMMYECKMX BMELLIATEABCTB OKA3AAOCH HMXE, YHEM MPU OTKPLITOM AOCTyNe. Hawm
AQHHbIE COTAACYIOTCS C BbIBOAOMM APYTUX ABTOPOSB [1, 14].

CpQaBHMBAS HALLM PE3YALTATHI C COBPEMEHHbBIMUM AMTEPATYPHBIMM AQHHBIMM, MOXKHO OTMETUTH,
4TO PAHEE MPU OCBOEHMM AQNAPOCKOMMYECKOM METOAMKM HEKOTOPLIE LLEHTPbI CTOAKMBAAMCH C MOBbI-
LLIEHHBIM YACAOM HECOCTOATEABHOCTEM AHACTOMO30B [5]. OAHAKO HOKOMAEHHbIX OMbIT U TEXHUYECKME
MOANCPOUKALLMM MO3BOAMAM CYLLLECTBEHHO CHM3UTb 3TU PUCKU. COTAQCHO 3TOMY B HEACBHMX MyOAM-
KALMIX COOBLLLAETCS O CTABMABHO XOPOLLEM MCXOAE MPU AQMAPOCKOMMYECKOM COOPMMPOBAHMM
AYOAEHO-AYOAEHOAHACTOMO3A Y HOBOPOXKAEHHbIX [1, 6, 10, 14]. HOLL NOAXOA BKAKOYOA TLLLOTEAbHbIM
BbIOOP METOAMKM B 3ABUCUMOCTU OT XAPAKTEPA OBCTPYKLMM: MPU DKCTPROAKMLLIEYHBIX MPUYMHAX (KOAb-
LLEBMAHOM MOAXKEAYAOYHOM XKEAE3E) Mbl MPEANOYUTAAM AQMNAPOCKOMMYECKOE BbIMOAHEHME AYyOAE-
HO-AYOAEHOAHACTOMO3Q, TOTAQ KAK MPU AOKAABHOM MEMBPAHO3HOM HEMPOXOAMMOCTU ONMTUMOAbHbI
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AYOAEHOTOMMUY C MCCEYEHUEM ODTYPALMOHHOM MEPEMOHKM M MOCAEAYIOLLLEE MOMNEPEYHOE YLLMBO-
HUE KULLKK. TaKas AndodoepEHUMPOBAHHAS TOKTHMKO COHETAETCS C PEKOMEHAALLUMIMM OTEYECTBEHHbIX
XMPYPrOB M MO3BOAMAC OBECMEYMTb BBICOKMM MPOLLEHT YCMELLIHBIX MCXOAOB B HAOLLIEM paBOTE.

PA3BUTHME HEOHATAABHOM PEAHMMALMKM, MAPEHTEPAABHOIO MUTAHUS, BO3MOXXHOCTM CMPOBAATb-
C$ C COMYTCTBYIOLLIMMM COCTOFHMIMM COKPATUAO AETAABHOCTb AO 5—10%, 1 B BOABLLMHCTBE CAY4OEB
AETAABHBIM MCXOA HACTYMAET OT COMYTCTBYIOLLLEM MATOAOTMM, B OCHOBHOM OT BPOXAEHHBIX MOPOKOB
cepaua [1, 3, 6]. TaK 1 B HALLEN CEPUM HOKOMAEHME OMbITA XMPYProB B MPOBEAEHMM AQMAPOCKOMM-
4ECKMX Onepaumt, COBEPLLUEHCTBOBAHME AHECTE3MOAOIMYECKOTO COMPOBOXAEHMA M MOCAEONEPA-
LLMOHHOTO BbIXCXKMBAHMUS MALMEHTOB MPUBEAO K CHMXKEHMIO OCAOXKHEHMM U AETOABHOCTU CPEAM AETEN
Cc BAH.

BbIBOAbI:

1. AAS BBIDOPO METOAT XMPYPTMHECKOTO AOCTYNA BAXKHO YYUTBIBATE XAPAKTED OBCTPYKLMM 1 OO-
LLLee COCTOaHME pebéHrka. Npr AAEKBATHOM NPEAONEPALMOHHOM CTABUMAM3ALMM U OTCYTCTBUM THKE-
AbIX COMYTCTBYIOLLLMX MATOAOTUI MPEAMNOYTEHME CAEAYET OTAOBATH AQMAPOCKOMMYECKOMY AYOAEHO-
AYOAEHOQHACTOMO3Y AA KOPPEKLMU SKCTPAMHTECTUHAABHBIX MPUYUH OBCTPYKLMM. DTO MO3BOAIET
MMHUMM3MPOBATh TPABMATUYHOCTb OMEPALMM U YCKOPUTb BOCCTAHOBAEHME. B TO XXe BpeMS Npu BHY-
TPUMOAOCTHBIX OBTYPALMIX DADIEKTMBHEE BbIMOAHATE AQMAPOTOMHBIN AOCTYM C YAOAEHUEM MEM-
BPAHbI 1M MONEPEYHBIM YLLMBAHUEM KULLIKM.

2. AQnNapoCKONMYECKMA METOA KoppeKLMM BAH Yy HOBOPOXKXAEHHbBIX AOKA3OA CBOKO OTHOCUTEAb-
HYIO 3D EKTMBHOCTb, KOTOPAS CBA3AHA C BoAee BbICTPbIM MOCAEONEPALIMOHHBIM BOCCTOHOBAEHM-
€M, MEHBLLMM YYCAOM OCAOXHEHMUI M COKPALLLEHMEM CPOKOB NPEBOBLIBAHMA B CTALMOHAPE.

3. PeEKkomeHAYETCS MCMOAb30BATH ACMAPOCKOMMYECKMIM AOCTYM, KOK MOAOMHBA3MBHbBIM METOA Bbl-
60pa B HEOHATAABHOM XMPYPIMK MPU KOPPEKLMM BAH Y HOBOPOXAEHHbIX C Y4ETOM OMbITA XMPYPIOB U
BbICOKOM KBOAMAOUKALIMM QHECTE3MOAOTOB M PEAHUMMOTOAOTOB.
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NATALIA MITROFANOVNA POPOVA -
SCIENTIST AND HEALTHCARE ORGANIZER: CONTRIBUTION
TO THE DEVELOPMENT OF PUBLIC HEALTH AND MEDICAL EDUCATION

Resume. This article presents the academic and professional development of N.M. Popova, Doctor of Medi-
cal Sciences and Professor at the Izhevsk State Medical University. It examines her contributions to the develop-
ment of public health, the organization of regional public health programs, the development of research areas
in adolescent health and nursing management, and her role in the modernization of medical education and
international cooperation.

Key words: public health, healthcare organization, adolescent health, medical education, regional pro-
grams, Udmurt Republic.

In February 2026, Doctor of Medical Sciences, Professor
Natalia Mitrofanovna Popova, a scientist, educator, and
healthcare organizer, one of the initiators and active
participants in the development of the international
activities of Izhevsk State Medical University, celebrates
her 75th birthday.

After graduating from high school with a silver medal
in 1968, Natalya Mitrofanovna entered the Faculty of
General Medicine at the Izhevsk State Medical Institute.
Since graduating in 1974, her professional career has
been inextricably linked with the Department of Social
Hygiene and Healthcare Organization, later renamed the
Department of Public Health and Healthcare.

Her path from seniorlaboratory assistant to department
head reflects a consistent scientific and professional
development.In 1977, she became an assistant professor,
in 1992, an associate professor, in 2006, and from 2010
to 2025, she headed the department, preserving and
developing its scientific traditions during a period of
significant tfransformation in the healthcare system and
medical education.

Her PhD dissertafion (1991), devoted to a
comprehensive study of the causes and factors of injuries
in rural areas, was conducted as part of the regional
«Healthy program. The work was distinctly practice-
oriented: organizational decisions based on the research confributed to the creation of inter-district
frauma centers and the improvement of preventive activifies in the region.

Her doctoral dissertation (2006), «A Comprehensive Characterization of Adolescent Health (Based
on the Udmurt Republic Model),» made a significant contribution to the development of scientific
research in public health. The work proposed systemic management approaches to disease control
and the promotion of healthy lifestyles among adolescents. Practical recommendations were
reflected in the activities of the national «Healthy project, including the medical examination of
children and adolescents in 2011-2012.

Seven candidate dissertations have been defended under N.M. Popova's supervision. She is
the author of over 600 scientific papers, co-author of encyclopedic publications on the history of
medicine in Udmurtia, and an active participant in the preparation of state reports on the health of
the region’s population.

Developing higher nursing education is a key focus of her work. For 16 years, she headed the
Faculty of Higher Nursing Education, training approximately 400 specialists — nursing managers — for
healthcare organizations in several regions of Russia.

Natalia Mitfrofanovna has made a significant confribution to the development of international
cooperation. Since 2006, joint educational and scientific projects have been implemented with
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the Samarkand State Medical University. She has presented papers at infernational conferences,
facilitated academic mobility, and facilitated the exchange of methodological materials.

Natalia Mitrofanovna is one of the organizers of the international scientific and practical journal
«Health, Demography, Ecology of the Finno-Ugric Peoplesy, deputy editor-in-chief.

Preserving the medical school’s historical legacy occupies a special place in Professor
N.M. Popova's work. Since 1980, she has been an active member of the Izhevsk State Medical
Academy's Council of Veterans and heads the Council’s historical section, consistently shaping the
university’s scientfific history.

Under her leadership, the Academy'’s history museum operates not only as an archival center but
also as a space for the professional identity of future doctors. A significant cultural and educational
project was the creation of a gallery of painted portraits of the Academy’s outstanding scientists.
The gallery has become a symbol of the continuity of scientific generations and respect for service
fo medicine.

The exhibition of the portrait of Professor A.M. Shamsiev, Rector of the Samarkand State Medical
University, Honorary Academician of the Izhevsk State Medical Academy, and currently Director of
the Samarkand Scientific Center for Pediatric Surgery, has particular symbolic significance.

High professionalism, scientific intfegrity, managerial competence, dedication to the profession,
and respect for the history of Russian medicine have earned Natalia Mitrofanovna a well-deserved
reputation far beyond the borders of the Udmurt Republic.

Her life is an example of service to science, education and people.

From the editors:

The editorial board of INNOVATIVE SURGERY ON THE SILK ROAD congratulates Professor Natalia
Mitrofanovna Popova on her 75th birthday and expresses deep gratitude for her contribution to the
development of science, medical education, and international cooperation.

We wish you good health, professional longevity, and continued success in strengthening scientific
ties between the countries of the Eurasian region.
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NOMNOBA HATAAbA MUTPOPAHOBHA -
YYEHbIA U OPTAHU3ATOP 3APABOOXPAHEHUA: BKAAA B PA3BUTUE
OBLLECTBEHHOIO 3AOPOBbA U MEAULLUHCKOIO OBPA3OBAHUA

Peslome. B cTaTbe MPEACTABAEH HAYYHbIM U MPOCOECCUOHAABHBIM MYyTh AOKTOPA MEAMLIMHCKMX HAYK, MPO-
doeccopa PTEOY BO «M>KEBCKMI TOCYAQPCTBEHHbIM MEAMUMHCKMIM YHUBEPCUTETY H.M. Nonosom. Paccmarpmea-
€TCs €€ BKAQA B PA3BUTME OOLLLECTBEHHOIO 3A0POBbS, OPTAHMU3ALMIO PETMOHAABHbBIX MOOTPAMM OXPCAHbI 3A00PO0BbS
HOCEAEHMS, POPMMPOBAHUE HAYYHbIX HOMPABAEHUIN B OBAQCTH 3A0POBbS MOAPOCTKOB M YNPOABAEHUS CECTPUH-
CKOM AEATEABHOCTBIO, O TAKXE YHACTUE B MOAEPHM3ALMM MEANLIMHCKOTO OBPA30BAHUS M MEXAYHAPOAHOM CO-
TPYAHMYECTBE.

Kalo4eBbie cAoBa: O6LLIECTBEHHOE 3A0POBbE, OPraHM3ALIMS 3APABOOXPAHEHMS, 3A0LO0BbE MOAPOCTKOB, Me-
AMLUMHCKOE 0BPA30BAHME, PEMMOHAABHbIE MPOMPAMMBI, YAMYPTCKAs Pecriybamka.

B dbespane 2026 roaa otmeqaeT 75-AeTHuM 10DnAEN
AOKTOP MEAMULMHCKMX HAYK, npodpeccop Hataabd Mu-
TPOJAHOBHA [1OMOBA — Y4EHbBIM, MEAQTOT M OPIAHU3ATOP
3APOBOOXPAHEHUS, OAMH M3 MHULMATOPOB M QAKTMBHbBIX
YYOACTHMKOB PO3BUTUA  MEXAYHAPOAHOM  AEATEABHOCTM
M>XEBCKOrO rOCYAQPCTBEHHOTO MEAMLMHCKOTO YHUBEP-
cuteta.

OKOH4MB B 1968 roay CPEAHIOIO LLIKOAY C CepebpaHOM
MEAAABID, HOTOABY MUTPODOAHOBHA MOCTYMMAQ HA Ae-
4eOHbIM OAKYALTET MXKEBCKOrO roCYAQPCTBEHHOTO MEAM-
LLMHCKOTO MHCTUTYTA. C MOMEHTA OKOHYOHMUS By3a B 1974
roay €€ npodheCcCHMoHAAbBHAS AEITEABHOCTb HEPA3PLIBHO
CB430HA C KAOEAPOM COLMAABHOM TUTMEHBI U OPTAHM3A-
LMK 3APCBOOXPAHEHMS, BMOCAEACTBUM MEPEUMEHOBOH-
HOM B KaAdoeApy OOLLLECTBEHHOIO 3A0POBbLI M 3APABOOX-
PAHEHMS.

[y OT CTApLUEro AABOPAHTA AO 30BEAYIOLLIEM
KOdpeApOr OTPOXKAET MOCAEAOBATEABHOE HAYYHOE W
NPOdOECCUOHAABHOE CTAHOBAEHME. YXe B 1977 roay OHA
CTAAQ ACCUCTEHTOM KAADEAPSI, B 1992 TOAY — AOLLEHTOM,
B 2006 roay — npodoeccopom, a ¢ 2010 no 2025 roa BO3-
FTACBAAAQ KACDEAPY, COXPAHAY U PA3BMBAY €€ HAYYHbIE
TPAAMLMM B MEPUOA CEPLE3IHBIX MPEODOPA3ZOBAHMM CUCTE-
Mbl 3APTBOOXPAHEHUSA M MEAMLLMHCKOTO OBPA30BAHMA.

Kanamaatckas amcceptaums (1991 r.), nOCBIALLEHHOS
KOMMAEKCHOMY UMCCAEAOBAHMIO MPUHYMH U OOKTOPOB TPABMATMIMA B CEABCKOM MECTHOCTU, BbIMOA-
HAAQCH B PAMKOX PETMOHAABHOM MPOrPAMMBI «3A0P0BLEN. PABOTA HOCKAQ BbIPOXKEHHbIN MPAKTHUKO-
OPUEHTUPOBAHHBLIM XAPAKTEP: OBOCHOBAHHbBIE B MICCAEAOBAHMU OPIrAHM3ALLMOHHBIE PELLEHMS CMo-
COOCTBOBOAM CO3ACHUIO MEXPAMOHHbIX TOABMATOAOTMYECKMX LLEHTPOB M COBEPLLIEHCTBOBAHMIO MPO-
OUAAKTUHECKOM AEATEABHOCTU B PETHOHE.

AokTtopckasa amcceptaums (2006 r.) «KOMMAEKCHA XAPAKTEPUCTUKA 3A0POBbS MOAPOCTKOB (HA
MOAEAU YAMYPTCKOM PecnyOAMKIM)» CTAAC 3HAYMAMBIM BKAOAOM B PA3BUTUE HAYYHbBIX MICCAEAOBOHMM
B OOAQCTM OBLLLECTBEHHOTO 3A0POBbLA. B pabOTE MPEAAOXKEHBI CUCTEMHbBIE YINPABAEHYECKME MOAXOADI
K KOHTPOAIO 3000AEBAEMOCTU M FDOPMUPOBAHMIO 3A0POBOTO OBPA3A XM3HMU NOAPOCTKOB. [MpaKTH-
Yeckme PeEKOMEHAALMM HALLAM OTPOXKEHME B MEPOMPUITUIX HALMOHAABHOTO MPOEKTA «3AOPOBLEY,
BKAIOYQOS AMCNAHCEPUIALMIO AETCKO-MOAPOCTKOBOrO HaceAeHma B 2011-2012 rr.

MoA PYKOBOACTBOM H.M. NOMNOBOM 3ALLMLLIEHO CEMb KOHAMAQTCKMX amccepTaumi. OHA — ABTOP
6oAee 600 Hay4HbIX PABOT, COTBTOR DHLIMKAOMNEAMYECKMX UACHMM MO MCTOPUM MEAMLLMHBIE Y AMYP-
TUM, OKTMBHbIM YYOCTHMK MOATOTOBKM FOCYAQPCTBEHHBIX AOKACAOB O COCTOSHUU 3A0POBbS HACEAEHUS
pErMoHa.

Ocoboe MeCTO B €€ AEITEABHOCTM 3AHMMAET PA3BUTME BbICLLETO CECTPUMHCKOINO 0Bpaso-
BAHMA. B TeyeHme 16 AeT OHA BO3rAGBAIAG dbakyAbTeT BCO, mMOArotosms okoAO 400 cneumaam-
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CTOB — MEHEAXEPOB CECTPUHCKOTO AEAQ AAT MEAMULIMHCKUX OPraHM3ALLMM HECKOABKMX PErMOHOB
Poccumn.

3HAYUTEABHBIM BKAOA HOTOABS MUTPODOHOBHAO BHECAQ B PA3BUTHUE MEXAYHAPOAHOTO COTRYAHM-
yecTtBa. C 2006 roac peAAM3YIOTCS COBMECTHbIE OBPA30BATEAbHBIE M HAYYHbIE NPOEKTbl C Camap-
KOHACKMM TOCYAQPCTBEHHBIM MEAMLIMHCKMM YHUBEPCUTETOM. OHA BbICTYNAAQ C AOKAGACGMM HA
MEXKAYHAPOAHBIX KOHADEPEHLMIX, COAEMCTBOBAAQ OKAAEMMHECKON MOBUABHOCTU U OBMEHY METO-
AMHECKMMIM MOATEPUAACMM.

Hataabs MUTPOGOAQHOBHA — OAMH M3 OPrAHM3ATOPOB MEXAYHOPOAHOIO HAYYHO-MPAKTMYECKOTO
XKYPHOAQ «3A0POBbE, AEMOTPAOUA, IKOAOTUE GOMHHO-YTOPCKMX HOPOAOB), 3AMECTUTEAb TAOBHOTO
PEACKTOPA.

Ocoboe MeCTO B AEATEABHOCTM Npodbeccopa H.M. NonoBoM 3aHUMMAET COXPAHEHME UCTOPUMYE-
CKOFO HACAEAMT MEAMLMHCKOM LLKOAbI. C 1980 roaa OHG 9BASETCS AKTMBHbIM YAEHOM COBETa BETE-
PAHOB M>XXEBCKOM rOCYAQPCTBEHHOM MEAMLMHCKOM AKAAE MMM U BOITAOBASET MCTOPMHECKYIO CEKLLMIO
CoBeTa, MOCAEAOBATEABHO ODOPMMPYR HAOYYHYIO AETOMMChH BY3Q.

MNoA €€ PYKOBOACTBOM CPYHKLIMOHMPYET MY3EM MCTOPUM OKAAEMMU — HE TOABKO KAK CPXMBHbIM
LLEHTP, HO U KOK MPOCTPAHCTBO MPOJOECCUOHAABHOM MAEHTUYHOCTU BYAYLLIMX BPAYEN. SHOAYMMBIM
KYABTYPHO-OBPA30BATEABHBIM MPOEKTOM CTAAO CO3ACHME TAOAEPEM XKMBOMUCHBIX MOPTPETOB BbIACHO-
LLLMXCS Y4EHBIX OKOAEMUU. TAOAEPES CTOAQ CBOEOOPA3HBIM CMMBOAOM MPEEMCTBEHHOCTMU HAYYHbIX
MOKOAEHMM 1 YBOXKEHUS K CAYXKEHMIO MEAMLIMHE.

Ocobylo CUMMBOAMYECKYIO 3HOYMMOCTb MMEET DKCMOHUPOBAHME MOPTPETA MPOGDECCOPA, PEK-
Topa CaMAPKAHACKOTO TOCYAQPCTBEHHOIO MEAMLIMHCKOTO YHMBEPCUTETA, MNMOYETHOrO AKAAEMMKA
M>KEBCKOM TOCYAQPCTBEHHOM MEAMLIMHCKOM OKOAEMMM, HbIHE AMPEKTOPA CAOMAPKAHACKOrO HAyu-
HOTO LLEHTPQ AETCKOM Xmpyprim A.M. Llamcumesa.

BbiCOKMM NPOdDECCUMOHAAM3M, HAYYHAS MPUHLMIMAABHOCTb, YIPOBAEHYECKAS KOMMETEHTHOCTD,
MPEAQHHOCTb MPOCDECCUM U YBAXKEHME K MCTOPKMM OTEYECTBEHHOM MEAMLIMHBI OBecneymam Hataabe
MUTPOGOAHOBHE 3ACAY>XXEHHbIM ABTOPUTET AQAEKO 30 MPEAEAAMM Y AMYPTCKOM PecnyOAmKM.

E€ >XM3Hb — MPUMEP CAYXKEHMSA HOYKE, OBPA30BAHUIO U AIOAIM.

OT peaakuuu:

PeaakumnoHHas koarerns xypHaaa INNOVATIVE SURGERY ON THE SILK ROAD no3apdaBaAseT npo-
deccopa HaTtaabio MutpodaHoBHY NMonoBy € 75-AeTUeM CO AHSl POXKAEHMUS U BbIPAXKAET rAy6oKyio
NPU3HATEAbBHOCTb 30 BKAGA B PA3BMTUE HAYKU, MEAULUHCKOTO OGPA30OBAHMUA U MEXAYHAPOAHOrO
COTpYyAHMYeCTBA.

XXearaem Kpenkoro 3A0pOBbS, MPOdECCUOHAABHOIO AOAFOAETUA U ACAbHEMULLMX YCNEXOB B
YKPENA€HUU HAy4HbIX CBA3ei CTPAH EBpasMnckoro npocTpaHCcTBA.
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