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BJUSAHUE O30HOTEPAIIMX HA  PEIAPATUBHBIE [POLECCHBI IIPHU
XPOHUUYECKUX PAHAX HUKHUX KOHEUYHOCTEM Y TAIIMEHTOB C CAXAPHBIM
JAUABETOM

Muxees Anekcanap Cepreesuu’?, 3acopun Anekcanap AleKcaHapoBuy’
Kadempa xupypruueckux 6osesHeit

OI'bOY BO «Ypanbckuil rocyJapcTBEHHbIN MEIMIIMHCKUN YHUBEpcUTET» MuHn3apasa Poccun,
24y3 Knunndeckas bonpauna «PXJ[-Menununay

ExatepunOypr, Poccus

AHHOTAIIMA

BBenenune Jleuenue XpoHUIECKUX PaH HIPKHUX KOHEYHOCTEH SIBJISIETCS CEPbEe3HOU PO OIeMOii COBPEMEHHO X UPY PIHHL.
Ot 600 TBIC. 10 2,5 MITH. JTFOJICH B MEPE CTPAIAIOT OT X poHUUeCcKuX paH. L{esib ncciie1oBaHusA — OTICHUTH 3P PEKTUBHOCTH
MECTHOTO U CUCTEMHOTO IIPUMEHEHHSI 030HOTEPAIK B KOMIJIEKCHOM JICUEHUH XPOHUYECKUX paHy nanueHTosc CJI,
omnpenenuTh €€ BIUSHWE HA PEreHepalHio TKaHeH, MHUKPOLMPKYISATOPHbIE H3MEHEHUS M OaKTepHaIbHYIO
o0ceMeHEHHOCTh paHeBOW MOBepXHOCTH. MaTepmaa m MeToAbl. lccienoBanue BkIoYano 32 TalMeHTa C
XPOHNYECKHMH paHAMU HIKHIX KOHEUYHOCTEH, MPOXOAMBINUX JieueHue B 3 xupyprudeckom otaesennn « Y3 Kb PXK/I-
Menununa» r. ExarepunOypr. OueHka 3(QQeKTUBHOCTH J€YEHHs NPOBOJWIACH 10 MOP(OIOrHYECKIM,
0aKTepUOJIOTHYECKIM W MHUKPOLUPKYJIATOPHBIM  TOKazatessM. PesyabraThl. Jl[MHaMuka  moxasatened
MUKpPOLUPKYJLSILMY B TPYMIIE, T€ UcToab30Banack MecTHast OT, 10CTOBEpHO OTIIMYAETCS OT 3HaUEHUI B KOHTPOJIBHON
rpymme. Tak ke B 3TOM HCCJIeIOBaHUM TpyMIa, mojsydasmias MectHyio OT, npoaeMoHcTprpoBana 0osee BHICOKYIO
CKOPOCTB 3a>KHMBJICHHS PaH 10 CPAaBHEHUIO ¢ KOHTPOJILHOM Ipynnoi. BelBoAbL. BKiIroueHNE 030HOTEPAMK B KOMILIEKC
ne4eOHBIX MEPONPUATHH CIOCOOCTBYET aKTUBALMM MEXaHM3MOB MHKPOLHMPKYJISATOPHOM ajanTallid, YiIyd4llaer
TPAaHCKAMWUBIPHBI OOMEH, YCKOpSET penapaTHBHBIE NPOIECCH M CHIKAET OaKTePHAIHHYI0 KOHTaMHHAIWMIO.
[IpumeHeHne TaHHOTO METO/IA [TO3BOMISIET COKPATHTh CPOKH 3a)KUBJICHHS X pOHHYECKuX paH Ha ¢pone CJI B 1,3 pasa, uto
MTO/ITBEPIK/IAET €T0 KITMHNIECKYTO 3()(DeKTHBHOCTH U I1€71€CO00pa3HOCTh HCITOJIH30BAHUS B XUPYPTHUECKON IPAKTHKE.
KnioueBble c10Ba: MUKPOLMPKYIISLUS, XUPYprudeckas HHYEKIUs MATKUX TKaHEH, CaXapHbIid AHa0eT, 030HOTepamHsl.
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EFFECT OF OZONE THERAPY ON REPARATIVE PROCESSES IN CHRONIC WOUNDS
OF THE LOWER EXTREMITIES IN PATIENTS WITH DIABETES MELLITUS

Mikheev Alexander Sergeevich!2, Zasorin Alexander Alexandrovich??

!Department of Surgical Diseases,

Ural State Medical University,

2Clinical Hospital «RRC Medicine»

Yekaterinburg, Russia

Abstract

Introduction. Treatment of chronic wounds of the lower extremities is a serious problem of modern surgery. From 600
thousand to 2.5 million people in the world suffer from chronic wounds. The aim of the study is to evaluate the
effectiveness of local and systemic ozone therapy in the complex treatment of chronic wounds in patients with diabetes,
to determine its effect on tissue regeneration, microcirculatory changes and bacterial contamination of the wound surface.
Material and methods. The study included 32 patients with chronic wounds of the lower extremities treated in the 3rd
surgical department of the Private healthcare institution “Clinical Hospital “RRC Medicine”, Yekaterinburg”. The
effectiveness of the treatment was assessed by morphological, bacteriological and microcirculatory parameters. Results.
The dynamics of microcirculation parametersin the group where local OT was used significantly differs from the values
in the control group. Also in this study, the group receiving local OT demonstrated a higher rate of wound healing
compared to the control group. Conclusions. Inclusion of ozone therapy in a complex of therapeutic measures promotes
activation of microcirculatory adaptation mechanisms, improvestranscapillary exchange, accelerates reparative processes
and reduces bacterial contamination. The use of this method allows to reduce the healing time of chronic wounds against
the background of diabetes by 1.3 times, which confirms its clinical effectiveness and appropriateness of use in surgical
practice.

Keywords: microcirculation, surgical infection of soft tissues, diabetes mellitus, ozone therapy.

BBEJIEHUE

Jledenne XpOHHMUYECKMX pPAaH HUKHUX KOHEUHOCTEH SBJISETCS CEpbe3HON MpodiaemMoit
coBpeMeHHOM xupypruu. Ot 600 TbIc. 10 2,5 MJIH JTI0AEH B MUPE CTPAJatOT OT XPOHUUYECKUX paH [1].
XapakTep ¥ JMHaMHKa TEUEHUsS pAHEBOIO Ipollecca TECHO CBA3aHBl C COCTOSHUEM
MUKPOLUPKYISIIIY B 001acTu panbl [2]. CaxapHblil 1ua0eT HEraTUBHO BIUAET Ha TEUSHHUE PAHEBOTO
Ipoliecca 3a CYeT CBOEro HeHpornaTuyecKoro, MUKpo- U MaKpOaHTHONATUYECKOro BO3ACHCTBYS, a
TAaKXK€ 3a CYeT YCWIEHUS MNPOAYKLHHU HPOTEOIUTUYECKUX (EPMEHTOB B paHE M CHMIKEHUS
akTUBHOCTH (pakTopoB pocTa [3]. Kak u Bo MHOrMX cTpaHax mupa B Poccuiickoit ®enepanuu (PD)
cOoXpaHsieTcsl TeHIeHIUs K pocty 3aboneBaemoctu CJl. 3a mocnemnue 20 €T YHCICHHOCTH
nanuenToB ¢ CJI yBenmnuunack 6osee yem B 2,6 paza [4]. B cBA3u ¢ 3TUM IpeACTaBISIET HHTEPEC
M3Y4YEHUE BIMSHUS 030HA HA PA3JIMYHBIE TapaMeTpbl MUKPOLIMPKYJISALUN B 30HE PaHBbI.

Heab ucciaenoBanus — oneHUTh 3PPEKTUBHOCTh MECTHOTO M CHCTEMHOTO IMPUMEHEHUS
030HOTEpanuy B KOMIUIEKCHOM JIEUEHUU XPOHMYECKUX paH y manueHToB ¢ CJI, ompenenuts eé
BIMSHUE HA pEreHepaluio TKaHeH, MUKPOIUPKYJIATOPHbIE HM3MEHEHHS M OaKTepHAIbHYIO
00CEeMEHEHHOCTh PAHEBOM TOBEPXHOCTH.

MATEPHUAJI U METO/bI

HccnenoBanue BKIOYano 32 MalnMeHTa ¢ XPOHUYECKUMH paHaMM HM)KHMX KOHEYHOCTEH,
MpOXOIMBHIMX JeueHue B 3 xupypruueckom otzaeneHuun «4Y3 Kb PXJ[-Megumnuna» r.
ExarepunOypr. Cpeanuii Bozpact nanueHToB coctaBui 59,2 + 9,86 ner. Bece mauunentsl umenu CJI B
CyOKOMITIEHCHPOBAaHHOM CTaauu, Ipu 3TOM y 65,6% (n=21) mopaxeHus JIOKaTU30BAIHCH B 00IaCTH
CTOIIbI, & CPEMIHSS IUIOIIAb PAHEBOM MOBEPXHOCTH BapbupoBaia ot 3,5 no 10 cm?. OtcyTcTBOBAIM
3HAUYMMBbIE NATOJOTMU MAarucTpajbHBIX apTepUil W BEHO3HOM cHUCTeMBbl. JJIMTEIBHOCTH
CyILECTBOBaHHUsI paHeBoro nedekTa npesbimana 30 CyToK.

[TaruenTh OBUTH pa3AelieHbl Ha JBE TPYIIIBL: OCHOBHYIO (n=16) u KOHTpoJbHYIO (n=16). B
OCHOBHOI1 rpyIine K cranaapTHoil Tepanuu qodasisiack mectHas OT. O30HO-KUCIOPOIHAS CMECD,
redepupyemas annapatom «I'OKC® 5-02 O30H», noxaBanace B paHEBYIO KaMepy C IOCTOSHHBIM
moTokoM | JI/MUH Tipu KOHIEeHTpauuu 5 mr/i. Bpems skcmosunuu cocrapisuio 20 MunyT. B
KOHTPOJIBHOM Tpynmne MpUMeEHsIach TOJIBKO TpaauloHHas Tepanus. OueHka 3(QQeKTHBHOCTU
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JIEYeHHS] TPOBOJMIACH MO MOP(OIOTrHUYECKUM, OAKTEPHOIOTHYECKUM U MUKPOLUPKYISTOPHBIM
[TOKa3aTeIIsIM.

PE3YJIBTATHBI

Uepe3 1-2 ceanca OT oTmeuanoch YCHJIEHHE JKCCYNallMH, YTO CBUJIETEIHCTBOBAJIO 00
aKTHUBHOM ayTOJIN3€ HEKPOTHUYECKUX Macc. POpMHUPOBAHHUE IPAHYJIALIMOHHON TKaHU IPOUCXOIUIIO
Ha 6,7 £ 1,21 cyTtku B ocHOBHOU rpymnmne npotuB 9,4 + 1,52 cytok B KoHTpodsHOU (p<0,05).
bakrepuonornueckoe ucciieJo0BaHue oKa3aio, uTo K 10-M cyTkaM B OCHOBHOH I'pyIII€ IaTOTEHHAsI
MHUKpO(dIOopa OTCYTCTBOBajla, TOrJa KaK B KOHTPOJIBHOM TpPYIINIE COXpaHsAjach OakTepHuasbHas
KOHTaMHHanus y 12,5% nanueHTos.

Meron mranumerpun paH 1o [lomosoit JILH. (1942) mnpomeMoHcTpupoBai, dYTO
CPEIHECYTOYHOE YMEHbILIEHUE IUIOIAAN paHbl B OCHOBHOM rpyiiie coctaBuio 4,5%, torna kak B
KOHTPOJILHOM TpyIIie 3TOT MOKa3aTelb OblI Ha ypoBHE 3,2%.

Jlnsg a”anv3a MUKPOLUMPKYJSLMM HMCIOJb30Bajlach METOJIMKA JIa3epHOM JOIJIEPOBCKOM
baoymerpun (JIAD). UcxoaHsie mokazaTenu y 310pOBbIX TKaHEH COCTABUIIU:

. noka3zatesib Mukpouupkysinuu (IIM) — 5,29 n.e.;
. aMIUTUTY/1a Ba30MOTOPHBIX Kojebanuit (ALF) — 0,52 1/muH;
. uHaeKc s dextuBHOCTH MUKpouupkysinuu (UOM) — 1,74,

B paneBoii 30He Ha 1-e¢ cytku [IM cHmxkancs no 3,1 m.e., 4TO CBUIETEIBCTBOBAJIO O
runonepdysuu. Uepes 4 cyTok jedenus ¢ ucnonabzoBanueM OT Habmoganocs yeenuuenue [IM 10
4,8 m.e. (B kouTposbHOU Tpynme — 3,41 m.e.), ALF nocrurano 0,47 1/mun (npotus 0,43 1/MuH B
KOHTpoJpHOM rpynne), a UOM — 1,4 (npotus 1,11 B xoHTponsHON rpymme). K 10-m cyTtkam
I0Ka3aTelii B OCHOBHOM TpYIINE MPEBBIIAIM HCXOAHBIE 3HAYEHHUs, TOI/IA KAaK B KOHTPOJBHOU
HOpMaJu3alus HacTynana auib K 12-14 cytkam. [lonHoe 3aXuBlI€HHE paH B OCHOBHOMW Ipymie
HacTtynajno Ha 25,1 + 1,27 cyTku, B KOHTpodabHOU — Ha 31,8 & 1,43 cyTKu.

OBCYXJIEHHUE

[lonyyeHHble AaHHBIE KOPPENHMPYIOT C JAHHBIMU MO HCNOJb30BaHUI0 MecTHOM OT mms
JICYCHHSI THOMHO-BOCITAJIMTEILHBIX 3a00JICBAHUM MSATKHX TKaHew [5, 6]. JInHamuka moka3arternei
MUKPOIUPKYJISIUUUA B TpyIINe, riae Hchoyib3oBasach MmecTHas OT, JOCTOBEpHO OTJIMYAETCS OT
3HAYCHU B KOHTPOJBHOU Ipymiie. Tak ke B 9TOM UCCIICIOBAHUY TPYIINa Mmojaydanias MecTHyo OT
MPOJIEMOHCTpUpOBasia 0ojiee BBICOKYIO CKOPOCTh 3QXKHBJICHHSI TIO0 CPABHEHUIO C KOHTPOIBHOM
rpymnmnoi. B Xoxe manbHEWIMX MCCIICNOBAaHWN TIJIAHUPYETCs pa3padoTaTh ajlropuTMbl HamOoliee
pPallMOHAILHOTO MCIOJIb30BAHUSI MECTHOM O30HOTEpanvMu B JICYEHUU THOMHO-BOCHAIUTENIbHBIX
MPOSIBIICHUI CHHJIpOMA AHA0ETHIECKON CTOTBI.

BbBIBO/bI

BxuroueHne 030HOTepanuy B KOMILIEKC JIEYeOHBIX MEPOIPUITHI CIOCOOCTBYET aKTHBALIUI
MEXaHU3MOB MHUKPOIUPKYJSITOPHON aTanTaIyuy, yiaydiaeT TPaHCKAWUIAPHBIA OOMEH, YCKOPSIET
penapaTuBHBIE TPOLIECCHl M CHIKAeT OaKTepHallbHYyI0 KOHTamHuHaiuio. [IpumeHeHue naHHOrO
METO/Ia MMO3BOJIIET COKPATUTh CPOKH 3KUBJICHUSI XpoHHYecKkux paH Ha ¢oue CJI B 1,3 paza, uto
MOATBEPKAAET €ro KIMHUYECKYI 3(PQGEeKTUBHOCTh M I1€J€CO00pPa3HOCTh HCIONb30BAHUS B
XUPYPrU4ECKON IPAKTHUKE.
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HOBBIE BHUOPE3OPBUPYEMBIE HMMIIJIAHTBI B TPABMATOJIOTHHU H
OPTOIIEAUUA JETCKOI'O BO3PACTA (OB30OP JIUTEPATYPbBI)
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'Kadenpa nerckoit xupypruu

OI'bOY BO «Ypanbckuii rocy1apcTBEHHBI MEIUIIMHCKUN yHUBEpcuTeT» Mun3apasa Poccun
2I'AY3 CO «JleTckas ropoackas KInHAYecKas 60abHUIa N 9y
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AHHOTANUSA

Beenenue. B HacTosmee Bpemst HabIroAaeTCs TEHACHINS K PACIIMPEHHIO TTOKa3aHUH K OCTEOCHHTE3Y KaK Y B3pOCIIbIX,
Tak U y nereil. OCHOBHBIM HEIOCTATKOM MIPUMEHEHUS CTAIbHBIX U THTAHOBBIX HMIUIAHTOB B JIETCKOHM TPaBMATOJIOTHH
SIBJISIETCS HEOOXOMMOCTB MTOCIIEAYIONIEro yiajdeHus (pukcaTopa ornepaTHBHBIM ITyTeM. bropasmaraeMple HMIUTAHTHI
IpeCTAaBIAIOT OO0 MHOT000CIIAOIIYIO alIbTEPHATUBY, TAK KAK OHH CIIOCOOHBI TOCTETIEHHO CAMOIUKBHINPOBATHCS U3
OopraHm3Ma II0 Mepe KOHCOJIMJAIMHU IIepelioMa, HMCKI4Yas HeoOXOAWMOCTh B TOBTOpHOH omepammu. Leas
HCCJIeI0BAHUS — TPOAHATN3NPOBATH COBPEMEHHbIE HAYYHBIE JAHHBIE O IIPUMEHEHUN ONOpe30pOHpyeMbIX IMILIAHTOB B
JIETCKOW TpaBMAaTOJIOTUH, ONPEEINTh MPEUMYIECTBA U HENOCTAaTKU PAa3IUYHBIX MaTepUalioB, UCIOIb3YEMBIX IS
W3TOTOBIICHHS OMOpEe30pOMpyeMbIX UMILUTaHTOB. MaTepuasi u MeToAbI. [ [poBeIeH MOMCK HAay YHBIX ITy OJTMKaInii 1o TeMe
HCCIIEIOBaHUs B 3IIEKTPOHHBIX 0asax manHbix MEDLINE (PubMed) u elibrary. PesyabTaThl. Ha mpoTskerim
nociennux 10 et uHTEpEeC K Onope30pOoupyeMpIM IMILTAHTAM B TPaBMAaTOJIOIMH HEYKIIOHHO BO3pacTaeT. B kauectse
MaTepHalioB [UIsl TAKMX HMMIUIAHTOB B HACTOALIEE BpeMs UCHONB3YIOTCs (ocdaThl Kaablys, IOJUMEPHI HA OCHOBE
JAKTHA U TIHKOJIMAA, & TAKXKE CILIaBbl META0OIM3UPYEMBIX B OpraHU3ME METAJIJIOB, B YACTHOCTH MarHusi M LIUHKA.
VmioianTsl Ha OCHOBE OMOpPE30POMPYEMBIX METAILIOB OONAJaroT MPEUMYIIECTBAMU B CPAaBHEHMM C IOJUMEpaMU B BHIY
TOBBIIICHHOM TPOYHOCTH, BBICOKONH OHMOCOBMECTUMOCTH, OCTEOMHIYKIMBHOCTH W OTHOCHTENIBHO 00JIee HH3KOW CTOMMOCTH
npou3BoZCcTBa. BeiBoabL bronerpagupyemMble MMITIAaHTBI 00JIa1al0T 3HAUMTENIBHBIM [IOTCHIMANIOM B JETCKOM TPaBMATOJIOTHH,
TIOCKOJIBKY HCKITIOYAIOT JUTATENIFHOE HEraTHBHOE BO3NICHCTBHE Ha OpraHm3M peOeHKa U HeOOXOAMMOCTb MPOBECHHSI TIOBTOPHOH
OIepalllH C LIENIBIO Y ialeHus (pukcatopa. JlonrocpoyHble KIMHMYECKUE JaHHbIe 0 6e301acHOCTH U XP(EKTMBHOCTH NIPUMEHEHHS
OuozerpaMpyeMbplX HMIUIAHTOB y JeTell IO-TIPEeKHEMy OIPaHMYEHbl, YTO IOJYEPKUBACT HEOOXOAMMOCTb IPOBEICHHS
JTATTBHEWIIINX MCCIIEIOBAHUIM B 3TOM HAIPABIICHUN.

KnroueBble c10Ba: TpaBMaTOJIOTHsL, OCTEOCUHTE3, OMOPE30pOUPYyeEeMble UMILTAHTHL, 1E€TH
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NEW BIOABSORBABLE IMPLANTS IN PEDIATRIC TRAUMATOLOGY AND
ORTHOPEDICS (REVIEW)

Alexey Dmitrievich Potashev?, Slukina Anastasiya Evgenevnatl, Stepan Petrovich Cherny??
!Department of Pediatric Surgery Ural State Medical University

2Children's City Clinical Hospital No. 9

Yekaterinburg, Russia

Abstract

Introduction. Currently, there is a growing trend toward expanding the indications for osteosynthesis in both adults and
children. The primary drawback of using steel and titanium implants in pediatric traumatology is the necessity for
subsequent surgical removal of the fixation device. Bioabsorbable implants present a promising alternative, as they are
capable of gradually degrading within the body as the fracture heals, thereby eliminating the need for a repeat surgery.
The aim of this study is to analyze contemporary scientific data on the use of bioresorbable implantsin pediatric
traumatology, and to evaluate the advantages and disadvantages of various materials used in the production of
bioresorbable implants. Material and Methods. A literature search was conducted using the MEDLINE (PubMed) and
elibrary databasesfor scientific publicationson the topic. Results. Over the pastdecade, interest in bioresorbable implants
in traumatology has steadily increased. Currently, materials such as calcium phosphates, lactide- and glycolide-based
polymers, as well as metabolizable metal alloys, particularly magnesium and zinc, are being utilized for these implants.
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