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OpuzuHanbHaA cmamoA

OueHKa MCXO0A0B apTPOCKONMUYECKOM IMJIACTUKHU MepeaHer KpecTooOpa3HOou
CBSI3KU KOJIEHHOTO CYCTaBa ayTOTPAHCIVIAHTATOM M3 CYXO0XXKHJIUA

YeThIpexXI/IaBOM MbILILbI 6eapa
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Pe3wome

Llesv uccaedosaHus: uzyvums Makpo U MUKPOCKONUYECKOe COCMOSIHUE CYXOXCU/AbHbIX MPAHCNAAHMAMO8 8 pas/uyHble CPOKU
noc/ie apmpockKonu4eckoll UMNAaHmMayuu no nogody nospesicdeHus: nepedHell KpecmoobpasHol ces13KuU K0/1eHHO20 cycmasa.

Memooul. [lepsuyHasi apmpockonuveckas naacmuka nepedHell KpecmooOpasHOU C8A3KU MPAHCNAAHMAMOM U3 CYXOMCUAUS
yemvbipexaaagoll Muluybl 6edpa @binosHeHa y 678 nayuenmos. B 496 Haba00eHUsIX UCNOAb308a/Cs MPAHCNAAHMAM € KOCMHbIM
6/10KOM U3 8epXHe20 No/0ca HAOKO/eHHUKA, 8 182 Hab6/00eHUsIX - CYXOXCUNbHLII mpaHcnaaHmam 6e3 KocmHozo 640ka. B 206 cayyvasx
dukcayus mpaHcnaaHmama ocywecmenandacs 8HympumyHHe/AbHO MemaaaudecKumu uHmepg@epeHmusvIMu uHmamu, 8 340 cayuyasx -
6uodezpadupyembimu suHMaMu, 8 132 HabAIeHUSIX — MemaaIudeckuM U 6uodezpadupyembiM GUHMAMU.

B 47 cayuasix evinosHeHo apmpockonudeckoe yoaseHue Memaiau4eckux 8UHmos 8 cpoku om 5 mecsyes do 2,5 nem ¢ momenma
onepayuu, Ymo n03e0aua0 apmpocKonuU4ecku U 2ucmo/102u4ecku usy4umse Xapakmep pemooeaupo8aHus mpaHcnaaHmamos. Paccmompetst
aHamoMo-6uomexaHu4eckue 0Co6eHHOCMU MaKo20 NAACMU4ecko20 Mamepuand, onpedeeHvl NOKA3AHUS U NPOMUBONOKA3AHUSL K ONepayuu.
IIpedcmasenvl npeumyujecmsa u Hedocmamku pasAuHLIX CnOco608 Pukcayuu mpaHcnaaHmama, ONUCaHbl cneyuguieckue 0CA0HCHEeHUS
npu UCno/16308aHUU 6U00e2padupyembvlX 8UHMOS.

Pezynemamul. Ha ocHogaHuu 47 pesu3uoHHbIX onepayuti paspabomaHa apmpocKonu4eckas KAaccuukayusi yHKYUOHANbHbIX
COCMOSIHUL MPAHCNAAHMAMO8 8 Pa3AuyHble CPOKU hocae onepayuu. [TpedcmasseHo 6 munog mpaHcnAaHmMamos ¢ NOOPO6HLIM ONUCAHUEM
Kascd020 u3 HUX. F'ucmo102u1ecku u3yveHo cocmosiHue U Ka4ecmeo pemodeauposaHusi mpaHcnaanmamos 6 cpoku 4o 2,5 aem nocze onepayuu.

Bv1600dbl. TpaHcnaaHmam us cyXoxcuausl 4emaulpexaa1a8oti Mbluybl 6edpa omAuvHbLl naacmuveckuil Mamepuas Kak 0151 Nepeu4Hotl,
mak u 0151 peau3UuoOHHOU peKoHcmpyKyuu nepedHell KpecmoobpasHoll c8s13KU.

Kntouesvle cnoea: koseHHbll cycmas, apmpockonusi, nepedHsisi KpecmoobpasHas ces3Kkd, apmpocKonu4eckas peKoHCmpyKyus
nepedHeli KpecmoobpasHoll c8s13Ku, aymo mpaHcniaHmam.
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BBegenue

[ToBpexaeHUs nepeiHENR KPeCTOOOPa3HOU CBA3KU
(ITKC) 3aHMMamT OAHO W3 MEpPBBIX MECT B CTPYKType
TpaBM KoJieHHbIX cyctaBoB (KC) [1,2]. B HacTosee
BpeMs, NpeJMeTOM AUCKYCCUHM NpoJo/nKaeT OCTaBaTbCs
BbIGOP ONTHMAJBHOIO ayTOJIOTHUYHOrO MaTepuaja AJs
aptpockonuyeckoi (AC) muactuku I[IKC. MHorue roppl
HauboJslee MOMYJSPHBbIM IJIAaCTUYECKUM MaTepHasIoM
cunTascs TpaHcmiaHTaT (TPT) us cpefHeil TpeTH CBA3KHU
HaakoseHHUKa (CH) ¢ KOCTHBIMH 06JI0KAMU Ha KOHIAX.
Bo/IbIIMHCTBO OpTOINE 0B ObLIM eAMHBbl BO MHEHUH, YTO
TaKOH IJIaCTUYeCKUH MaTepuaJl sIBJSJICS CaMbIM IPOYHBIM
Y Ha/Ie>KHbIM.

B 1963 rogy Jones K. omnucasm MeTOAUKY
omepaunyy, MNOpU KOTOPOM BBIKpauBaJ TpPaHCIJAHTAT
n3 CH Ha AucTasbHOM HOXKe C KOCTHbIM (parMeHTOM
OT KOPTHKaJbHOTO cJ0sf HajkoseHHuka (H) Ha
npokcuManabHoM KoHue [3]. B 1982 rogy Clancy W.G. et
al. mepBBIMU NpeAJIOKUIN UCNOJAb30BaTh AJA MJIACTHKU
[IKC cBO6OAHBIM BacKy/IipU30BaHHBINA TPAHCIJIAHTAT U3
cpefHei TpeT CH c ABYMs KOCT"HBIMU 6/10KaMHU Ha KOHILAX,
BKOMOUWHAIMU CBHECYCTAaBHOM TPAHCNO3ULIUEN CYXOKUIUN
«TYCMHOU Jsanku» [4]. [lo3xe aTa omepauusi MOCIyKHJIa
OCHOBOH [JI1 MHOTMX APYTHX, LIUPOKO TNpPHMeHseMbIX
MeToUK. [ooM panbiue, Clancy W.G. et al. ony6/1mkoBanu
pe3y/bTaThl KpaiiHe BaXKHBIX UCCIe[0BaHUH, B KOTOPBIX
U3Y4YUIU TNpOLecChl pereHepalMyd TpaHCIJAHTaTa H3
CH y o6e3bsH. HccineoBaHua MokKasaad, 4To yepe3 9
MecsleB Mocje olepaluy MPOMCXOJUT BOCCTaHOBJIEHHE
KPOBOCHAGXeHHU S, UHEPBALUU U CTPYKTYPhI CYXOXKUJIbHOU
TkaHU TPT. [IpuyeM nociaefHUH, BblAEpKUBaJ Harpysky
paBHyto 80% OT ero nepBoHavYaAbHON MPOYHOCTH [5].

B Toxe BpeMms, aHa/JM3 OTAAJEHHBIX MCXOJ0B
omnepaulMil TNO3BOJIMJ BBbIJIEJUTb DPAJ] CylleCTBEHHbIX
HeJIOCTaTKOB HCMOJIb30BAaHWS TaKOro IJIACTUYECKOTo
MaTepuana. K HUM oTHecn1u: MajeHbKywo TosmuHy CH,
bUKCUPOBAHHYIO JUIMHY CyXoKuibHOU yactu TPT, pucku
nepe;iOMOB HaJlKOJIEHHHKA M KOCTHBIX GJIOKOB HpPH HX
BHYTPUTYHHE/JbHOW ¢UKCcalMM BHUHTAMM, pa3BUTHE U
nporpeccipoBaHue IaTeJ10-peMopasbHOro  apTpos3a,
pa3peiBbl CH, TeHaMHUTEI HKHero nostoca H u gp. [6,7].
Bce 3TO 3acTaBM/JIO MHOTMX OpPTONEJOB OTKa3aTbC OT
WCMOJIb30BaHUSA TpaHcIIaHTaTta M3 CH B mosb3y Apyrux
NJIaCTUYeCKUX MaTepHaJIoB.

B nocnenHee gecaTueTHe /1 apTPOCKOIMYECKOH
miactuku [IKC Bce 6GoJiblllyl0 MOMYJIIPHOCTh HaGUpaeT
TPAaHCIUIAHTAaT U3  CpPeJHeH  TpeTH  CYXOXKHUJIUS
yeTblpexmiaBoi Mblmnbsl 6egpa (UYI'MB) - kBazpuunenc

MaTepI/IaJIbI M MEeTOo/Jbl

Muorue rogbl g miactuku [IKC Mbl mupoko
UCTMOJb30BaJd TpaHcmiaHTaT U3 CH ¢ KocTHbIMU
6JI0KaMM Ha KoHLax. AHaiu3 653 omepayuil mokasais,
YTO MCNOJb30BaHHE TAKOro IJACTUYeCKOTO MaTepHasa
CONpSDKEHO C PUCKAMM pa3BUTHUs psAfAa CrenudUIecKUx
OCJIO)KHEHUH  (XpOHHUYECKUH 60JIeBOM  CHHAPOM B
MecTax 3abopa cyxoxkuabHOM uyactu TPT U KOCTHBIX
6JIOKOB; ~ TEHJUHUTBl B  00JIaCTU  NPUKpeNJeHUs
CBSI3KM HaJIKOJIEHHUKA K ero HIKHeMy IHoJitocy (dalye
y MNalMeHTOB, YbU ¢QU3MUeCKHe Harpy3Ku CBS3aHbl C
6eroM M MpbDKKAMH); JUCKOMQPOPT NpPU CTOSSHUHM Ha
KOJIeHSIX; TepesioMbl HaakoseHHUKa (H); paspeiBbl CH;
JIOKaJNbHBIA apTpodu6pos (cyclops - cuHApPOM); CUHApPOM
coynapenusi / caaBnenus TPT («impingment» cunapom);
u3MeHeHHe QOpMbl BHYTPUKOCTHBIX TYHHeJed U [p.
Mopdosioruyeckuit anaau3 xapaktepa pereHepauuu TPT
NoKasaJl, YTO CyXOXHUJ/bHasi TKaHb He BOCCTAHABJIMBAETCs

TpaHcmaadTat (QT) [8-12]. B 1979 roay Marshall ].L. et al.
MepBbIMU COOGLIM/IN O MPUMeHeHUH MArkoTkaHHoro QT,
Ha4yMHamwllerocs Ha 5-6 cM IpoKCUMaJibHee Ha/IKOJIeHHU KA
M 3aKaHYMBAWOILErocs CBA3KOW  HaJKOJEeHHUKa C
BKJIIOUEHHEM I[penaTe/JIIPHOH peTUHaKyJSAPHOW TKaHU
[13]. MTo3zxe, B 1984 r. Blauth W. MogudunupoBan TeXHUKY
3a6opa TPT u ctan ucnosnb3oBath QT ¢ NpoKcHMaIbHBIM
KOCTHBIM 0JIOKOM M3 BepXHero MoJiloca HaJKOoJIeHHUKa
[14]. B 2003 r. DeAngelis ].P. u Fulkerson ].P. nepBbiMu
CO06LMIY 0 pe3ysbTaTax ucnoJb3oBanusa QT 6e3 KocTHOro
6s10kay 29 nauueHToB [15]. ABTOpHI cAes1a1v 3aK/II0YEHUE,
YTO TaKOM IJIaCTUYeCKUH MaTepuasl sIBJsSETCSA XOpollel
aJbTepHaTHUBON TpaHcIIaHTaTy U3 CH ¢ HU3KUM ypoBHEM
ocsioxkHeHUH. [lo3xe 6GbLIM HpejCcTaBJeHbl pe3yJbTaThbl
psAfa MNPOTHUBOPEUYMBBIX MCCIeAO0BaHUN, B  KOTODPBIX
OblI MPOJAEMOHCTPUPOBAH KaK BbICOKMH mpoueHT (90-
93%) ychemHbIX MCXOAOB OINepalUi, TaKk U BbICOKas
yactoTa (20-25%) HeyJ0OBJETBOPUTEJBHBIX MCXO[0B,
HepeJKO C JJINTeJbHbBIMH CpPOKaMHU BOCCTAHOBJIEHUS
pasrubaTesbHOro anmnaparta [12]. 3TM HeoJHO3HauHble
pe3y/bTaThl UCC/IeJ0BAaHU N IPUBEJIN K TOMY, YTO Y XUPYProB
nHTepec Kk QT B 3HAUUTe/NbHOM CTemeHW Npomas, U OH
HCI0J1b30BaJICsI BOCHOBHOM NP NOBTOPHBIX PEBU3UOHHBIX
onepauusix [16,17]. [o3:xke, 6bLIK NMpPOBeAEHbl Ba)KHbIE
aHaTOMMYeCKMe UM OUOMeXaHUYeCcKue HCCe0BaHUs,
KOTOphle Nokasaau ouyeBuAHble npeumyllectBa QT. Tak,
cpe/iHsisl JJIMHA ero CyX0XXUJIbHOW YacTU cocTaBua 8,4-9,2
CM, TOJILIMHA - 62-64 MM, IPOYHOCTb Ha pa3phIB - 2373+618
N. Bce atu pgaHHble yGeAUTeNbHO CBUJETENbCTBOBAIU
0 TOM, YTO KBaJpHLENC TPAHCIJAHTAT MOXHO ObLIO
CYUTATh ONTHMAJbHBIM ayTOJOTHUYHBIM MaTepHaJoM AJs
nepBUYHOMU U peBU3KMOHHOM acTuku [1KC [8,18-22]. Beuiu
OMy6JIMKOBAHbI Pe3yJbTaThl KIMHUYECKUX UCC/Ie0BaHUN
C BBICOKMM HPOLIEHTOM XOPOIIMX M OTJIMYHBIX HCXOJAOB
onepauuil [24]. B HacTosilee BpeMsl UHTEPEC K TaKOMY
TpaHCIJIaHTATy BO3POAUJICS, U OH UCHO0Jb3yeTcs B 15-20%
cJly4yaeB nepBUUHbIX iacTuk [IKC [25].

Ilesb HCC/IeAOBAHUA: IPOMU3BECTH MaKpo U
MHUKDPOCKOIIMYECKYI0 OLEHKYy XapaKTepa pereHepanuu
TpaHCIUIAHTaTa  [OCJe  PEKOHCTPYKLUUM  TepefHel
KpecTo06pa3HON CBA3KM KOJIEHHOT'O CyCTaBa KBa/IpHUIIENC
TPaHCIVIAHTAaTOM B pa3/IMYHble CPOKH IOCJE ONEepalyH,
paspaboTrarb apTPOCKOMUYECKYO KJ1accupUKaLUIo
GYHKIIMOHAJIBHOTO COCTOSIHUSA TPaHCIJIaHTATA.

10 CBOMX TNepBOHAYa/JbHbIX TMoOKa3atejaed [6,7]. B
HacToslee TpaHcmiaHTat u3 CH Mbl McII0/1b3yeM pesiKo.

C 2007 roza ™Mbl OTAaeM MpejlnoyYTeHUe
TPaAHCIJIAaHTATy W3 CYXOXKWUJIHUSl YeTbIPEeXIJIaBOM MbILIIbI
6eapa (UI'MB), koTopasi, Kak U CBfI3Ka HaJKOJIEHHHUKQ,
SBJISIETCS  3JIEMEHTOM  pasrubaTesbHOro  ammapara
kosieHHoro cycraBa (PAKC). AnaToMo-61oOMexaHHUYeCcKHe
NpeuMylLecTBa TaKOTO TpaHCIJIAHTAaTa B CPaBHEHUU C
TpaHcmiaHTaToM U3 CH oudeBugHbl. Tak, y Bcex HalMx
NMalueHTOB CpesiHsAs JJIMHA CyX0KUabHOU yacTu QT 6bl1a
3HAYMTEJIbHO BblllE, YeM Yy TpaHcmiaHTara us CH (8,4-9,2
cM U 4,7-5 cM cooTBeTCTBeHHO). To/lIMHA TpaHCIJIaHTaTa
u3 CH mupuHoit 10 MM B cpefiHeM cocTaBJisia 3,8-4,3 MM, a
QT aHaysoru4HOM WHpPUHBI 6,2-8,4 MM.
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OnpesesneHbl U Gojiee BBICOKHE TPOYHOCTHBIE
xapakTepucTuku QT, KOTOpBIM BbIZEPKUBAJ HArpysKy
Ha pa3pbiB paBHylo 2373+618 N, a u3 CH - 19534325
N [20,21,23,26]. Bce nmepeuucneHHble  Bbllle
JlaHHble yOeaUTeJbHO CBHU/ETEJbCTBYIOT O TOM, YTO
TpaHCIJIAHTaThl U3 cyxoxuana UYI'MbB giunHee, Tose U
IpoYHee TpaHCIIaHTaToB u3 CH.

3a mnepuos c¢ 2007 no wmapr 2024 rr. B
TPaBMaTOJIOTUYECKON KJMHHMKe [0pojcKass KJIWHHYecKas
6onpHuna Nel wumenn H.M. IluporoBa r. MockBa
(kn1uHMYeckas 6a3akadepbl TPABMATOJIOTUU M OPTOTIEAUHN
Poccuiickoro  HaIlMOHAJIBHOTO  HCCJIEJOBATEIbCKOTO
MeJMLIMHCKOro yHUBepcuTeTa uMeHu H.M. Iluporosa)
nepBU4YHasd aprpockonuyeckas miaactuka IIKC ¢
HCI0JIb30BAaHUEM KBaJIpHLenc TpaHCIJIaHTaTa
BbINOJIHEHA Y 678 nauneHTOB (504 My>k4yuH, 174 KeHIINH).
[logaBssitoniee GOJNBIIMHCTBO MOCTpajaBIuX (75+2,8%)
HaxoJMWJHUCh B Haubosiee aKTUBHOM W TPYAOCIHOCOGHOM
Bo3pacte oT 21 roga go 50 setr. O6pamjaer Ha cebs
BHUMaHHe mpeo6/aZlaHue CIIOPTHUBHBIX TpaBM -
62,4+2,8% cay4daes. HaubGosiee pegko BcTpedascs
KOMOMHHUPOBAaHHBIM MexaHu3M mnoBpexjeHus I[IKC -
6,9+3,04% Haburonenuit. B 47,5+3,4% cnydaeB TpaBMbl KC
M0JIyYyeHbl B pe3ysibTaTe COYeTaHUs CTH6aHUs, OTBeJJeHUS
Y Hapy»KHOUW poTanuu rojeHu. B Toxxe BpeMs B 29+2,15%
C/lydaeB BBISICHUTb MeXaHU3M TPaBMbl He YAaI0Ch, YTO
ObLJIO CBSI3aHO JIMGO C JABHOCTBIO MOBPEX/EHHSs, JIHOO
C OTCyTCTBHEM HMHOOPMAIMM O XapaKTepe TpaBMbI
M IOJIO)KEHUM KOHEYHOCTM B MOMEHT IOBPEXJEeHHs.
Cpenu mnoBpexgenuin [IKC mnpeoGiajgasu  moJHbIE
NpOKCUMaJ/bHble OTpbIBbl (88,4+2,4% Hab0eHUH).
YacTuyHble TNOBpPEXJEHHUS CBS3KM JAMArHOCTHPOBAHbI
apTpockonuyecky B 3,8+1,8% ciyyaeB oTMeueHbl. KpaiiHe

pesiKo BCTpevyaluch CpeJuHHBbIe pas3peIBbl (2,8+2,2%
cIy4aeB), elle pee JUCTaJbHble OTPBIBBI CBA3KU 6e3
KocTHOTO dparmeHnTa (2,6+1,8% ciydaes).

B 496 wuab6awaeHusax gaa  maactuku - [1IKC
WCMOJIb30BaJICSI TPAHCIJIAHTAT C KOCTHBIM 0JIOKOM U3
BEpXHEro IMOJII0cA HAAKOJEHHHKA, a CyXOXKHJIbHBIN
TPaHCIJIAHTAaT 6e3 KOCTHOro 6Jyioka - y 182 6GOJbHBIX.
Quxcanua  TPT ocyuiecTBasiiacb BHYTPUTYHHEJIbHO
MeTa/UIMYeCKUMH  (TUTAHOBBIMHM) BHHTamu - 206
Hab/I0/leHuH, 6uoserpajupyeMbiMd BHUHTaMU - 340
HabJOAeHUH, JaU60 KOMOMHAILMEM  HCIO0Jib30BaHUS
NPOKCUMaJIbHO  MeTa/UIM4eckoro, a JAWCTaJIbHO —
6M0/IeTPaAUPYEMOr0 BUHTOB — 132 HaO/II0/IeHHUS.

AGCoOMIOTHBIMU NPOTUBONOKAa3aHUAMU K
NMpUMEeHEeHUI0  KBaJpULeNC-TpaHCIJIaHTaTa  CYUTAIU
Hajiuyue B aHaMHe3e: noBpexjenuid UYIMB wu CH,
NepejOMOB U BBIBUXOB HaJKoJeHHUKa; macTuku [1KC
TpaHcmaHTaToM U3 CH Toro »e KOJIeHHOTO CycCTaBa;
cTOolKy0 KOHTpakTypy KC; BbIpa)keHHYI0 THIOTPOPUIO
YIr'Mb. PenTrenosioruyecku JIOKyMeHTHUpOBaHHbIe
GeipeHHO - HAAKOJEHHUKOBBIM apTpo3 U JoJb4yaToe
CTpOeHHe HaJKOJeHHHUKA SBJSAJIUCh IO0Ka3aHUAMHU K
ucnosbzoBaHuo TPT 6e3 kocTHoro 6Jioka. Boicokoe
aHAaTOMMUYeCKOoe pacHoJIoKeHHe HaJKoJIeHHUKa - patella
alta (qoKyMeHTHpOBaHHOE Ha 60KOBBIX peHTTeHOrpaMMax)
CBU/IETEJILCTBOBAJIO O KOPOTKOM cyxoxuaud UYI'MB u
BO3MOXKHO HeAOoCTaTO4YHOM s maactuku [IKC pauHe
TpaHCILJIAHTaTA.

CyuTanu KpaﬁHe Ba)XXHbIM e€llleé Ha 3TalaxX

Ipe/loNepalMOHHOr0 IJIAHUPOBAHUS OINpeAeJUTb 10
caruTTasbHbIM MPT cpe3aM TOJILIMHY U AJIMHY CYXOXKHUIIHUS
YI'MB (PucyHnok 1 a, 6).

PucyHok 1 - [Ipedonepayuonnas MPT oyenka: moawuHet (a) u daunsl (6) cyxoxcuaust YMB, nameponosuyuu Haoko/seHHUKA (8).
Imanvt onepayuu: 2 - mobuausayust cyxosxcuaust Yr'Mpb, 0 - 3a6op mpaHcnaaHmama ¢ KOCMHuIM 610KOM, e — mpaHcniaHmam 6e3 KOCMmHo20
6.10Ka, ¢ — MPAHCNAAHMAM ¢ KOCMHbIM 6/10KOM

AHaToMMueCKOe TMOJIOKEHHe HaJKOJIEHHUKA U
Ha/IMuMe sIBJIEHUH 6eZipeHHO-HaJKOJIEeHHUKOBOI'O apTpo3a
OLlEHHBaJ/IM 110 aKCHaJbHBbIM cpe3aM (PucyHok 1 B). Tak,
JIATEPONO3ULMs  HA/JKOJIEHHHKA  CBU/ETebCTBOBAJIA
O €ero HeCTaGWJBHOCTM U fABJSJIACh aGCOIOTHBIM
NPOTHBONOKA3aHHEM K HCIOJIb30BAHUIO KBaZpHLEIC-
TpaHCIJIaHTaTA.

3ab6op TpaHcmiaHTaTa. JIMHEHHBIA BEPTUKATbHbBINA
paspes 1o nepeznHe - BepxHeld noBepxHocTu KC ajvHoH
6-8 cM, HayMHaOLIMKCA Ha YpPOBHE BepXHEro IoJica
Ha/JIKOJIeHHHKa. Takol JOCTyNn NO3BOJIAJ MOJHOLEHHO
Mo6uiIn30BaTh cyxoxkuane Y'MB 1 U3MepUTh ero AJUHY
(Pucynox 1 r). B Tex cnyyasix, Korza oHa npeBbllaza 8
CM, IPOU3BOAUJICA 3a60p TOJBKO cyxoxuabHoro TPT (6e3

KOCTHOro 6Ji0Ka) MaKCHUMaJbHOM JJIMHBI W IIHPUHOHN
9-10 MM (Pucynok 1 e). Korga aauHa cyxoxunus YIMbB
He npeBblilasia 8 cM, BeinoHAAU 3a60p TPT ¢ KoCTHBIM
6JIOKOM M3 BepXHero IMoJIl0ca HaJKOJeHHHUKa AJIUHOH 20-
25 MM (Pucynok 1 g, x).

MopenvpoBanne TPT  Bkiwo4azso ucceyeHHe
W3JIMIIKOB BOJIOKOH CYXOXWJIUA WU (aciuy, KOCTHOMY
6JIOKY TpHJaBajJd ONTHUMajbHble GOpPMYy M pasMephl,
cyxouJbHbIY KoHel, TPT npoirBaym paccacelBaloIIMMHUCH
HUTAMHU. [|1 Ipe0TBpallleH!sl peTPAKLUU CYXOXKHIbHbIX
BosiokoH TPT, nocsegHu# ocCTaBiAsAIM B HATAHYTOM
COCTOSSHUM Ha «paboyed CTaHLMU», [0 MOMEHTa ero
uMmianTanuu (Pucynoxk 3 a).
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PucyHok 2 - MuHu uHeasueHasi mexHuka 3ab6opa mpaxcniaaumama (cxema): a - Ha6op uHcmpymernmos 043 3abopa TPT, 6 -
eepmuka/bHoe pacceverue cyxoxcuausi Yr'MB, e — evideseHue cyxoscuaus m.rectus femoris, 2 - omceueHue npokcumaabHozo konya TPT, 0
- 8bINUAUBAHUE KOCMHO20 6.10Ka U3 HAOKO/eHHUKA

B mocsenHue ToABI MBI OTZAaeM IpeANOYTEHHE
onucanHoi B 2014 roay Fink C. MuHU HHBa3UBHON TeXHUKe
3a6opa TPT (PucyHok 2 a) [27]. [IpenmMymiecTBa TakoH
TeXHUKH OYeBH/JHBI: MHUHHUMAJIbHble paspe3 Koxu (3-4

cM) ¥ TpaBMaTHYHOCTb 3a6opa TPT, apTpockonmyeckas
BU3yaslM3alisl 3a KayeCTBOM MOOGHJIM3ALUU CYXOXKHUJIHS
YI'MEB u 3a6opom TPT.

PucyHok 3 - [10020mo81eHHbll K UMNAGHMAayuu mpaHcnaaHmam ¢ KOCMHuIM 640K0oM (a); npokcuMaabHblll (6) u ducmansHoll (8)
KOHYbl mpaHcnaaHmama @GuKcupo8aHbl BHYMpPUMYHHEAbHO 6uode2padupyemvlMu 8UHMAMu (apmpockonuveckasi KapmuHa), mumaHosbsle
8UHMbI c ampasmamu4Hol pe3v6oli (2), KT momoepammbl Ausuca KoOcmHoli mkaHu 8 obsiacmu 6edpeHHoz2o (0) u 604bwebepy08020
myHHeuell (e, sc), MPT kapmuHa Au3uca KoCmHoli MKaHu 80Kpy2 8uHma e obsacmu 6edpeHHo20 myHHes (3)

[locne ¢opmupoBaHHUs paspe3a U MOOWIM3ALUU
cyxoxunusa UYIMbB, cneuuasbHbIM pe3akoM C JByMd
BePTUKaJbHBIMU  JIe3BUAMU  (paccToOssHME — MeXJy
ne3BusasMu 9-10 MM), U3 cpefHelt yactu cyxoxuaus YCMb
NpOU3BOAUIN BblKpanBaHue TPT MakcuMalbHOHN JJIMHBI
Ha riy6uny 7-8 MM (PucyHok 2 6). CemapaTopoM OTesIu
OT 0611[ero MaccuBa cyxoxkuins YI'MbB ero noBepxHOCTHY10
yacTb (cyxokuiade npsiMod rosioBku UI'MB, m.rectus
femoris) (PucyHok 2 B). IIpokcMMasJbHBIM KOHeI]
TpaHCIJIaHTaTa oTceKascs oT cyxoxuaus YI'MbB (PucyHok
2 r). Ecin pnuna cyxoxuiabHoi vactu TPT cocraBisiia
MeHee 8 cM, IPOM3BOAMJIN BBIMUIMBAHHE KOCTHOTO 6JI0Ka
13 BepXHero NnoJjitca HaZKoJeHHUKa (PucyHok 2 ).

®ukcauusa TpaHCIJIaHTaTa - OJUH HU3 OCHOBHBIX
Y 3aBeplIalLIMX MOMEHTOB OIepaluu, onpejessrolui
nocjeAywoulyo 6MOMeXaHUKYy M XapaKTep pereHepanuu
TPT, ocobeHHOCTHM peabuauTanuu. Bo Bcex ciayyasx

OCYLIeCTBJISIIN BHYTPHUHYHHEJIbHYIO0 dbuxcanuio
TPT TUTAaHOBbIMU 28071 6uozerpagupyeMblMU
UHTeppepeHTHbIMU BUHTaMH. OCHOBHBIM

NpPeUMyILLeCTBOM TaKoW QUKCcALUU CYUTATNA BO3MOXXHOCTb
»)kecTKoro npmwxaTtus TPT Kk KOCTHOM CTeHKe TyHHeJIs], YTO
obecrneynBaso KaYeCTBEHHYI0 HHTErpaLli0 CYX0XKUIbHOU
yacTU TPT c KOCTbIO U BHYTPUTYHHEJbHYI0 KOHCOTUALIUI0
KoctHoro 6sioka TPT. Mbl He HCHOJIb30Bald U He

HCIIOJIb3yeM BHeCyCcTaBHble crnocobbl ¢ukcanuu TPT,
cuuTasl UX MeHee HaJeXHbIMU. OTCYyTCTBHE 3>KeCTKOU
duxcanuu TPT npuBOJUT K ero NMOABUXKHOCTU B TYHHeJIE,
06pa3oBaHUI0 PUOPO3HOUN TKAHU MEXKAY KOCTHOU CTEHKOU
TYHHeJSl U CyXOXUJbHOU 4acTblo TPT, uTo cymecTBeHHO
YAJUHAET CPOKM HHTErpanuu CyXOXKHJIHS C KOCThlo. A
MMEeHHO 3TU XapaKTepPUCTUKU BO MHOI'OM U ONpefessioT
He TOJIbKO XapakTep BeJileHHe I0C/IeO0NepaloOHHOTO U
peabuIMTallMOHHOIO TepUo/oB, HO U cyAb6y TPT B nesioMm.

[Ipy BbIGOpEe BUHTOB YYMTBIBAJICA pajJy O4YeEHb
BAXKHBIX C Halled TOYKM 3peHUss (AKTOpPOB: MaTepuall,
M3 KOTOPOTrO OHHM HU3rOTOBJIEHBI; CPOKH U JI0Ka3aHHOCTb
MOJIHOM JlerpaZialiiy; OTCYTCTBHME B INpolecce pacnaja
KpUCTA/UIM3allMd U TKAaHEBOH peaKL MU BOKDPYI BHUHTOB,
MeXaHU4YecKHe MPOYHOCTHBIE XapaKTePUCTUKH,
¢dopmMa pe3pbbl M Jp. Mbl LIMPOKO HCIOJIb30BaJU U
MIPO/IOJPKAEM HCI0JIb30BaTh GUOJErpajupyeMble BUHTHI,
M3rOTOBJIEHHbIE W3 OGHOKOMIIO3UTHBIX MaTepHasoB, CO
CpoKaMu NOJIHOW pe3opbuuu depe3 1,5-2 roga (PucyHok
36, B). Y psiia mallueHTOB OTMe4yeHa pe30p6LUsa KOCTHOU
TKaHH BOKPYT BUHTOB, IPUBOJALIASA K U3MEHEHHUIO GOPMBI
BHYTPHUKOCTHBIX TyHHeJsel (PucyHok 3 7, e, %k, 3).
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Jror ¢akKT 3acTaBU HAac U3MEHUTb CBOe
OTHOLIEHHe K OuojerpajupyeMblM BHUHTaM, U MbI
CTaJIi BCe 4Yallle HCII0JIb30BaTb THTAHOBbIE BHHTBLI C
aTpaBMaTUYHOU pe3b00#, UCKIIYAIIIENd MOBpeX/eHue
BOJIOKOH CyxOXuJbHOH uyacThd TPT u Bbllleyka3aHHBIX
npo6JieM ¢ KOCTHOM TKaHblo (PucyHok 3 r).

B nocneapyrowem, 47 mnauueHTaM BbIIIOJHEHO
apTPOCKONMUYECKOE yJajleHue MeTa/JIMYeCKUX BHUHTOB B
CPOKHU OT 5 MecsiLieB J10 2,5 JIeT c MOMeHTa onepanuu. Bo Bcex
cay4asiX yAasoch apTPOCKOMUYECKH W THUCTOJOTUYECKH
n3y4yuThb coctosiHue TPT.

OneHKaKJIMHUKO-QYHKIMOHA/IbLHOT'O COCTOSIHUSA
KOJIECHHOro  cyctaBa. CyOGbeKTHBHble  OLIyIeHUs
NalMeHTOB U CTelMeHb QyHKIIMOHAIbHOTO BOCCTaHOBJIEHUS
KC cucrematusupoBaiucb M JOKyMEHTHPOBAa/JHWCb B
COOTBETCTBUM C MNOJIOXKEHUSIMM LiKajabl Lysholm [28].
O6BbeKTHBHBIE Pe3yJabTaThl UCCAe[0BaHUN OlLleHWBaIUCh
0 pe3yJIbTaTaM BbINoOJIHEHUs TecToB Lachman, Pivot-shift,
nepesiHero «BbIABMKHOTO suuka ([1BS) B cooTBeTCTBUY C
Tpe6OBaHUSAMU CTaHAAPTHON POPMBI OLeHKH COCTOSIHUSA
kosieHHoro cyctaBa - IKDC [29]. Pesynbrathl JedeHUst
6blIM pasjieJleHbl Ha 3 TPYNNbl M OLlEeHUWBAJIUCh IO
cleiy0IUM KpUTEPHUAM:

- xopoue - BoccraHoBiaeHue ¢yHkuuun KC
npeBblmraeT 84 Gasya mo mkane Lysholm; otcyrcrBue
»aJ100; MOJIHOe BOCCTAHOBJIEHHE aMILIMTYAb! JBUXKEHUH;
oTpunaTesabHble TecThbl Lachman, Pivot-shift, [1BSl; pasuuna
B cuiie ¥ ToHyce YI'MB Mex 1y onepupoBaHHOM U 3J0pOBOM
KOHEYHOCTbIO He npeBbliaeT 15%; runorpodpus UMb <2

Pe3ysibTaThl
Ha ocHoBanuu NOJIY4€HHBbIX JAaHHbIX HaMH ObL1a
paspaboTaHa apTpocKonuyecKas KJaccuuKaius

YHKIMOHAIBHOT'O COCTOSIHUSI TPAHCILJIAHTATOB, KOTOpast
BKJIIOUMJIA B cebst 6 TUMOB. KpuTepusiMu OleHKH ObLIU:
»KU3HECIIOCOOHOCTh, QYHKIIMOHAJIBHOCTb, GHOMEXaHHK3,
xapakTep ykpbITUs TPT CcHHOBHAJbHOH 0060JI0YKOH,
HaJinuue GpparMeHTHpPOBaHUS WU pas3BosiokHeHus TPT,
o6pasoBanue Bokpyr TPT ¢ubposHoit Tkanu u ap. Bo
BCeX CJy4yasx BbINOJHEHA THUCTOJIOTMYecKass OIleHKa
KayecTBa U MOJIHOThI pereHepanuu CyX0KUJbHOU TKaHU.
MbI He CTaJu BKJKOYATh B 3Ty KJIACCUPUKAIMIO CIyd9au
MOJIHOTO paspyuieHus uau ausuca TPT, Tak kak U3y4yUThb
ero Mop¢oJIoTUYecKoe COCTOSIHMEe He MpPesCTaBJIsANI0Ch
BO3MOXHBIM. Cpok 12 MecsilleB CYMTIH JOCTAaTOYHBIM

CM; BOCCTAHOBJIEHHE TPY/0CIOCOGHOCTH 3a MaKCUMa/bHO
KODOTKMHM CpOK; BO3BpaT K 3aHATHAM CIOPTOM Ha
MIPEXXHEM YPOBHE; apTPOCKONHUYECKU MOATBEPXKAEHHAs
KaueCTBeHHasl pereHepalus TPaHCIJIAaHTATa;

- YAOBJETBOpUTEJbHHE -  BOCCTAaHOBJIEHUE
¢yukyuu KC He MeHee 64 6asioB mo wkase Lysholm;
»Kaso6bl Ha 60sin B obsiactu KC ymepeHHOTo xapakTepa,
BO3HHUKalIIYe B OCHOBHOM IIpu pU3UUeCKON Harpyske,
NMpoXoAsIihe B II0KOe; peAKHe peLUAUBbl CUHOBUTA;
CHIDKEHUEe aMIUIMTYAbl JABWXXEHUH B cyctaBe o 110°
crubaHus, npu gebunuTe pasrubaHus He 6osiee 5°; caabo
noJioxkuTesbHble TecTbl Lachman u [IBfl (+); cHuxeHue
cusbl UI'MB no 60-65%; runorpoduss UCMB 6Gosee 2 cMm;
CHUXKeHHe yPOBHA pU3UUeCKOW aKTUBHOCTH IPU MOJHOM
BOCCTAaHOBJIEHUU TPYAOCHOCOGHOCTH, apTPOCKONUYEeCKH
MO TBepKAeHHbIe HM3MeHeHusl TpaHCIJIAHTaTa
(bparmMenTHpOBaHUE, YACTUYHOE PA3BOJIOKHEHUE);

- IJIOXHEe - BOCCTaHOBJEeHHWe (YHKIMH CcycTaBa
MeHee 64 6asioB nmo mkasne Lysholm; monoxutenbHble
TecTol Lachman, pivot-shift, [IBA (++ u GoJiee); ayno6bl
Ha YacTo BO3HUKAIOLIME 60JIH, JaXKe TPU HE3HAUYUTETbHON
¢dusnyeckol  Harpyske; MHOTOKpaTHble  pPelUJUBbI
CUHOBUTa; crubaHue B cycraBe He Gosiee 90° mebuuut
pasrubanust 6osiee 10° BbIpa)keHHOE CHWXKEHHE CHJIbI
u Tonyca YI'MB (30-40%); runotpodus YIMB =5 cm;
PEHTTeHOJIOTUYECKHe [TPOsIBJIEHUs] TOHAPTPO3a; CHUXKEeHUE
TPYAOCHOCOGHOCTH WJIM WHBAJIUAHOCTb; HEBO3MOXXHOCTh
3aHATHUU CIOPTOM; apPTPOCKOMUYECKHU NOATBEPXK/JeHHast
HECOCTOSATeIbHOCTh u «HepYHKIIMOHATBLHOCTb»
TpaHCILJIAHTATA.

JJIA OEHKHU HCXO0B ONlepanru. Kak MPpaBUJIO, K 3TOMY
CpPOKYy 3aKaH4YHMBAaJIUCb MPOLECCbl peMoAe/JIJMPOBAHUA U

perenepauuu TPT.

BaxkHO OTMeTUTb, UYTO IepBble TpPU THUIA
TPaHCIJIAHTATOB OT/INYa/IUCh HauOOoJIbIIeN
COXPAHHOCTBI) CTPYKTYPbl CYXOXXUJIbHOM  TKaHU Kak

[0 apTPOCKONHYECKUM, TaK M IO THUCTOJOTHYECKUM
KpUTEPHUSM CHe3HAYNTeIbHON pa3HULel (maToiornyeckKue
M3MeHEeHMUs, BOCHA/IUTE/NbHEIE, JucTpodudeckue,
$ubpo3HO-py6ILOBBIE U MeTaIlJJaCTUYeCKHe IPOLeCcChl
OblIM BBIPAXKEHb! CJab0), YTO CBUJETEJIbCTBOBANO O
KayeCTBEHHOM pereHepanyy, CTPyKTYpPHOU IepecTporke
v agantauuy TPT kK HOBBIM yC/I0BUAM.

PucyHok 4 - Apmpockonuyeckast Kaaccugpukayust yHKYUOHANbHO20 COCMOSHUS MPAHCNAAHMAMO8 8 Pa3/uyHble CPOKU nocae
onepayuu: a - TPT uepes 18 mecsiyes, 6 — TPT uepes 12 mecsiyes, 8 - TPT uepe3 14 mecsyes, 2 — TPT uepes 16 mecsiyes, d - mpaHcnaaHmam
uepe3 14 mecsayes, e - TPT uepes 9 mecsiyes

Ha PucyHke 4 npepcrtaByieHa apTpOCKONMYecKas
KJ1accuUKaLusa GYHKIMOHAJIBHOTO COCTOSIHUA

KBa/|pULeNC-TPAHCIIAaHTAaTOB B pa3/IMuHble CPOKU TOC/Ie
aptpockonuyeckoi miactuku [1KC.
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Tun 1. TpaHcnlaHTaT OJHOPOJHON CTPYKTYPHI, Ha
BCEM NPOTSXKEHUH TOKPBIT CHHOBHUAJIBHOU 00GO0JIOYKOH,
yInpyruu, pyHKIHoHaAbHBIN (18 HaboaeHu). Xopomui
KJIMHUKO-QYHKIMOHAJIbHBIN U apTPOCKONUYECKUH
pe3yJbTaThl.

Tun 2. TpaHcnyaHTaT paBHOMEPHO YKPBIT
CUHOBHUAJIbHON 0060JIOYKOH, OJHOPOJHOU CTPYKTYPBHI,
MOBEPXHOCTHbIE  JIOKA/JbHble YTOJILEHUs, YIPYTUH,
¢dyHKIMOHANIBHBIN (9 Hab/OAeHU). XOpOLIUM KJIUHUKO-
YHKIMOHATBHBIN U apTPOCKOMUYECKUN PE3Y/IbTATHI.

Tun 3. TpaHcnyaHTaT paBHOMEPHO YKPBIT
CUHOBUAJbHON 060JI0YKOH, OJHOPOJHOU CTPYKTYPBHI,
yOpyruy, QyHKUUOHAJbHBIM, HECKOJbKO HCTOHYEH B
cpaBHeHuH c Tunom 11 2 (12 HaburoAeHui ). UMeHHO Tak BO
BCeX HabJ/II0eHUsIX BBIMIAes «IJIOCKUM» TpaHCIJIaHTaT
U3 cyxoxuauss npsmod rosoBku UI'MB. Xopowmuit
KJIMHUKO-QYHKIIMOHAIbHbBIN u apTPOCKOMUYECKUMN
pe3y/bTaThl.

Tun 4. TpaHcmaHTaT HePAaBHOMEPHO YKPBIT
CUHOBUAJbHOW  000JIOYKOW, (parMeHTHpPOBaH  Ha
HECKOJIbKO  KpPYNHBIX  IIYYKOB, ocjabJieH, ca1a6o
¢dyHkuroHasneH (3 Hab6JO/eHUs1). YI0BJIETBOPUTENbHbBIN
KJIMHUKO-QYHKLIMOHAIBHBIA M apTPOCKONHYECKUH
pe3yJbTaThl.

Tun 5. TpaHCIUIAHTAT TOTAJbHO DPa3BOJIOKHEH,
TUIONJIA3UpOBaH, ociabjeH, He QyHKOUOHanteH (3
HabsoneHus). [l0XoH KJIMHUKO-QYHKIMOHAJBHBIA U
ApPTPOCKONUYECKHUH Pe3y/IbTaThl.

Tun 6. TpaHcnJIaHTAT MOJHOCTBIO WMJIM 4aCTUYHO
VKpbIT GUOGPO3HOH TKaHbIO - «cyclops» CHHJPOM.
Y0BJIETBOPUTENBHBIA  KJIMHUKO-QYHKIIMOHAIBHBIA U
APTPOCKONIMYECKUH pe3ysbTaThl (2 HabI0jeH ).

Ha pucyHke 5 mpezacTaB/ieHbl THCTOJIOTHYECKHE
XapaKTEPUCTUKUA Pa3/IMYHbIX THUIIOB TPAHCILJIAHTATOB B
pa3Hble CPOKH I10CJIe ONepaltH.

Tak, Ha pHUCyHKe 5a npejcTaBjieHa
TUCTOJIOTUYECKass KapTUHA TpaHcmiaHTata (Tun 1)
yepe3 1,5 rosa noce onepaunuu (okpacka no Ban-I'nsony,
yBenundeHne X200). CyxoxkuJibHasi TKaHb MNPaKTUYECKHU
He MU3MeHEeHa, YBeJMYeHO KOJIMYeCTBO COCYJO0B, CJabo
BblpaXKeHHbIe BACKYJUT U NepUBaCKy/IsIpHas KJeTO4YHasl
uHubTpanusa). 'HcTo/orMYecKd M THCTOXMMHUYECKU
oTMedaeTcsl HauboJbIAasg COXPAHHOCTb CTPYKTYpbI
CyX0uabHOU TKaHu TPT.

Ha pucyHke 56 npejcraBjieHa TMCTOJIOTHYecKast
KapTUHa TpaHcilanTata (Tunm 2) yepes 12 Mecsues
(oxpackareMaTOKCUJIMHOM U 303MHOM, yBesinyeHue X200).
OnpejiessieTcss TOBBIIIEHHOE KOJMYECTBO KJIETOYHBIX

3JIeMeHTOB  (IUIepLe/UIIOJISAPHOCTb), HepaBHOMEpPHOE

. T =0
S <

pacnpesieieHUH U M3MeHeHHe GopMbl KJIeTOK. CHapyXu
BU3ya/IU3yeTCsl CUHOBHAJbHAsA 060JI0YKA, MeCTaMHU
OTMEYAKTCA YYaCTKU €e TuIepIrjiasnui. JTH U3MEHEHUs U
CO3JaI0T Cy6CTPaT JIOKATBHBIX (Y3€JKOBBIX) YTOJIIEHUH,
BU/JMMBIX IPU apTPOCKONUU. [MCTO/I0TNYeCKU pe3yabTaT
pacueHeH KaK XOpOLIXH.

Ha pucyHke 5B mpejicTaBjeHa IMCTOJIOTMYecKas
kapTuHa TpaHcmiaHTata (Tun 3) depe3 2,5 roaa mocie
onepauuu. OTMeyalTCAd MOBbIIIEHHOE KOJUYECTBO
KJIETOYHBIX 3JIEeMEHTOB (runepuesTIOISAPHOCTB),
HepaBHOMepHOe pacnpefie/ieHue W H3MeHeHUe (OPMBI
KJIETOK, CHApy»XHd CHHOBHa/IbHasd o06oJsioyka (OKpacka
reMaTOKCUJIMHOM U 303WHOM, yBesudeHnue X 200).
l'ucTtosornyeckass M THUCTOXMMHYecKass ~ KapTHHA
a”HasiornyHa Tumny 1, oTMedaeTcsl Xopollasi pereHepayus u
COXPaHHOCTb CTPYKTYPbI CyX0XKUIbHOU TKaHU TPT.

Ha pucyHke 5r mpejcTaBjieHa TMCTOJIOTMYecKast
kapTuHa TpaHcmantata (Tun 4) yepes 14 wmecsines.
OTMeyvarTcs bubpo-BackysspHast nposudepanus,
nepuBacKy/sipHasl KjieTouHass MHQUIbTpauus. B neHTpe
y4acTOK HeKpo3a C OT/IoKeHHeM u3BecTU. CyxoxKU/bHas
TKaHb (BHM3y) YacTUYHO 3aMellleHAa TIPaHyJsSLMOHHO-
$ubpo3Hoi TKaHbIO (BBepxy). OKpacka reMaTOKCUIANHOM
1 303WHOM, yBenuveHue X 200.

HccnenoBaHne BaTONrpyIne CBU/ETENbCTBOBAIOO
60J1ee HU3KOU coxpaHHOCTH cTPYKTYypbl TPT. BuonTaThl He
60J1ee 4YeM Ha OJIOBUHY COCTOSIIM U3 CyXOXHUJIbHOM TKaHH,
B KOTOPOW ObLIM BU/HBI NapaJjejbHO PacHoJIoKeHHbIe
dyKCHHOQU/IbHBIE KOJUIAr€HOBBIE BOJIOKHA, a MeXAYy
HHUMH BepeTeHOBHU/Hble pUOpo6IacThl. [laTos0orn4yeckue
M3MeHeHUsl B TPAHCILIAHTaTax OBbLIM BbIPAXKEHbI B
3TOM TIpyMNINle CUJIbHee, 4eM B MNpeJbIAYLINX TpyNnax.
Oco6eHHO 3TO KacaJocb JUCTPOPUYECKHX MPOLECCOB
B CYXOXXMJIbHOM TKaHU. B 1esoM rucrosornyeckue
pe3y/bTaThl paclieHUBaIUCh KaK YA0BJIeTBOPUTEbHbIE.

Ha pucyHke 57 npejcraBjieHa TMCTOJIOTHYecKas
KapTuHa TpaHciiaHtata (Tunm 5) depes 12 Mecsres,
onpeJessTCs Bblpa)KeHHbIe HCTOHYEHHUE U pa3pbIXJIeHHe
KOJIJIareHOBBIX BOJIOKOH, TUIIOLEeJIJII0JIIPHOCTD,
puctpodus kiaetok. Okpacka NUKpopykcMHOM mno Ban-
['n3ony, yBesinyeHnue, yBeandeHue X 400. CpaBHUTEeIbHbBIN
aHa/M3  pe3yJbTaTOB  OLEHKH  THUCTOJIOTHYECKHX
NPU3HAKOB IOKasaJ, YTO B 3TOW TpyIIe JAOCTOBEPHO
YBEJIMYMBAIOTCA 3HA4YeHUs OOJIbIIMHCTBA IOKa3aTesel
puctpoduu: fuctpodur Gubpo6s1acToB, pa3BOJIOKHEHUS
KOJIJIAreHOBBIX BOJIOKOH, T'MaJIMHO3a M HEKpO3a TKaHHY,
YTO U 00YCJIOBJIUBAJIO C1a60CTh U HeQYHKIMOHANIBHOCTD
TpaHCIJIaHTaTa. ['MCTOJIOTHYecKre pe3y/lbTaTbl B 3TOH
rpyIie olleHUBaIMCh KaK IJI0XHe.

PucyHok 5 - Tucmosioz2uyeckue Xxapakmepucmuku pasAu4HbIX munos mpaHcnJiaHmamos 8 pasHsie CPoKU Nocje onepayuu
(onucaHue 8 mekcme)
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Ha pucynke 5e mpezicTaB/ieHa THCTOJIOTHYeCKast
KapTuHa TpaHcmaaHtata (Tun 6) depe3 1,5 roja mocie
onepauud ("cyclops" cunapom). Onpefensiercs Gu6po3HO-
pyOLoBas TKaHb, OKpyKawlas TpaHcIiaHTaT. Okpacka
reMaTOKCHUJIMHOM U 303MHOM, yBesndeHue X 200.

B aToli rpynme 6uonTaThl 6pasuch pasfiesbHO U3
¢ubpo3Hoi TkaHu, okyThiBawoumed TPT, u u3 camoro TPT.
B GuonTaTax, B3ATbIX U3 (UOPO3HBIX MACC OTMeYasoCh
pa3pacraHve  QUOPO3HO-PYOLIOBOH  COEAMHUTENbHOU
TKaHW, B KOTOpyl ObLIM "BMypOBaHbI' OCTaTKH
cyxoxxunbHoro TPT. B 3Tux ocraTkax coxXpaHSJHCh
YY4acTKHA C MPOJOJIbHBIMU KOJIJIAr€HOBLIMH BOJIOKHAMH
U CYXOXXKUJIbHBIMH KJIETKaMH Mexay Humu. Crienyer
OTMETHUTh, YTO HA TPAaHHUIlE MeXJYy COXpPAHHUBLIUMCS, HO
auctpooudyeckn n3MeHeHHbIM TPT u okpykaromeid ero
¢H6pPO3HO-PYOIIOBOM TKAaHbIO HMeEJIOCh YBeJHYeHHOe
KOJIMYeCTBO Makpodaros, pe30pOoUPYIOIUX CYXOXKUIbHYIO
TKaHb, TaM JKe BHJAHBl y4acTKU NpoJrdepanuu
¢ubpo6acToB, GOPMHUPYIOIINX OYard TPAHYJISIHUOHHOU

06cyxaeHue

KC B cuny cBOHMX aHaTOMO-GHOMEXaHUYECKUX
0COOGEHHOCTEN 3aHMMAET OJJHO W3 MepBbIX MECT Cpeau
NOBpeXJeHu cycTtaBoB. B crpyktype TpaBm KC
nospexxgenuss [IKC Takxe 3aHUMalOT JUAUPYIOLLUE
no3unuu. I[lpofo/mkarT 06CYKAAThbCs BOMPOCHI BbIGOpA
[JIaCTUYEeCKOro MaTepuaJsa s pekoHcTpykuuu [TKC.

B 1982 rogy Clancy W.G. [5] nepBbIM NpeJJioxKUI
MCnosb30BaTh sl pekoHCTpyKuuu [IKC cB0oGOAHBIM
TpaHcIJIaHTaT U3 cpegHed Tpetu CH ¢ ;aBywm#
KOCT HbIMM 6JIOKAMM Ha KOHIaX. Takasd MeTOAMKa
M03BOJIMJIA JOCTUYb XOPOLIMX M OTJIUYHBIX pe3y/JbTaTOB
JleYeHUs] XpOHUYeCKOM mepejHel  HeCTaGUJIBHOCTH
KC. Tlo3xe sTa omepauusi MOCAYXXWJA OCHOBOM A
MHOTHUX JpPYTHX, LIMPOKO NpHMeHseMbIX B HacTosllee
BpeMs MeTOAUK, B TOM 4YHCJe M apTPOCKONUYEeCKHUX.
Fogom mozxe, Clancy W.G. et al. [4] omy6/ukoBaau
pe3y/bTaThl KpallHe Ba)KHBIX HCCAe[,0BaHHWH, B KOTOPBIX
M3Y4YW/IU TIPOILlecchl pereHepalMyd TpaHCIUIAaHTaTa U3
CH y o06e3bsaH. UcciaegoBaHus mokasajau, 4yTo 4epe3 9
MecsilieB MOCJe ONepaluu MPOUCXOAUT BOCCTaHOBJIEHUE
KpOBOCHa0eHUs, MHepBauuu U cTpykTypbl TPT. [Ipuuem
NOCJIeJHUH, Bbllep>KUBal Harpysky paBHywo 80 % oT ero
NepBOHa4YaJbHOM NPOYHOCTHU.

C Hakol/eHHWeM OMNbITa U M3yYeHHEM MCXO/I0B
TaKUX oOIepaluid, MHOIMMHM XUpypramu 6blJ OTMeYeH
psan  cnenupUUECKUX  OCJIOKHEHUH, CBS3aHHBIX C
ucnoJsib3oBanueM takoro TPT (60sb B soHOpCKo# yacTu CH,
TEeH/JMHUTbI HUXKHETO I10JTI0Ca Ha/IKOJIEHHUKA, JUCKOMOPT
IpHU CTOSIHUM Ha KoJIeHsX W Jp.) [6]. Mopdosoruyeckui
aHa/lIM3  XapaKTepa pereHepalMd  TpaHCIJIaHTATOB
MOKasaJl, YTO CyX0XKMJbHasi TKaHb He BOCCTAHABJIMBAaeTCs
JlI0 CBOMX IepBOHAYaJIbHbIX MoOKa3zaTeseld [7]. dToT dakT
3aCTaBUJ MHOTHUX Bpadeil He3ac/y>KeHHO OTKa3aTbCs OT
WCMOJIb30BAaHUA TAKOTo ILJIACTUYECKOT0 MaTepHasa U B
HacTtosillee BpeMs TpaHcIaHTaT U3 CH wucnosbsyercs
peako. C Hamedl TOYKM 3peHMs, TpaHcmaHTaT u3 CH
MMeeT DpsJ, HEOCNOPUMBIX MPEHUMYIeCTB, MOJHOCTBIO
OTKa3bIBaTbCA OT €ro NPUMeHEeHUs HellesJeco06pas3Ho, OH
MOXeT W J0JDKEeH HcHoJsib3oBaTbesl AJs miuactuku [IKC c
y4eTOM 0COGEHHOCTEH ero NpuMeHEeHH.

BoiBOABI

B 3aksroyeHne XOTUM OTMETHUTDH, YTO MOJIYyYE€HHbIE
HaMH pe3ysibTaThl HcciaeaoBaHUuA IMO3BOJIAKOT
CYUTaTh OOOCHOBAHHBIMH paspa60TaHHble nmoaxoabl K
JIEHEHHU 0 XpOHH‘{ECKOﬁ HEeCTabuJIbLHOCTH KOJIEHHOT' O
cycTaBa, OOYC/IOBJIEHHOW TNOBpPEXJEeHHeM mepefHed

10

TKaHW. Takve odaru 6GoraThbl COCYAMCTBIMH 3J1€MEHTaMH
(kamu/iApaMy, apTepuo/aMH, BeHyJaMH) C NMpU3HaKaMu
NPOAYKTUBHOIO BacKy/JMTa. B Toxke BpeMsl B GHONTaTax,
B3ATBIX M3 KHU3Hecrnoco6Horo yyactka TPT, B ocHOBHOM
COXpaHAJIACh CYXOXKUJIbHAask TKaHb, HO OTMeYaslMCh
Yy4aCTKH THAJIMHO3a 3TOH TKaHH ¢ AUCTpodHel KIeTOUHbIX
3JIEMEHTOB, yBeJWYEeHHe KOJIM4YeCTBa  COCYZOB  CO
CKJIEPDO30M CTEHOK M MNpH3HAKaMU NposMpepaTUBHOrO
BacKyJuTa. MecTaMH B CyXOKUJIBHOM TKaHH OTMeYasIMCh
boKychl MeTamnJa3uK B BOJOKHUCTBIN XPSLL,

TakuM 06pa3oM, B rpyrie HabIAeH|H, Iie UMesics
"cyclops" cuHgpOoM, MOopdOSIOrHIecKr HabJII0AAICT pe3Ko
BbIpa)KeHHbIH PUOPO3HO-PYOLIOBBIA MPOLECC, KOTOPBIN
HPUBOJAW/ K OKYTBIBAHHIO M YaCTUYHOMY 3aMelleHHI0
CYXOXKHJIbHOM TKaHHU TPAHCIUIAHTATA, ee JUCTPOPUIEeCKUM
W3MeHEeHUsIM BIUIOTh ZI0 HEKPO3a U BbIPAXKEHHOH XpsilleBOH
U KOCTHOW MeTarJa3uu.

B mnocnegnee pecatusetve aasag maactuku ITKC

Bce GoJiee TOMYJSIPHBIM CTAaHOBUTCS  KBaJipHUIENC-
TpaHCIJIAHTAaT U3 cpeAHed  TpeTH CYXOMKUJTUS
YeThIpPeXIJIaBOH1 MBI LI 6eapa, ABJIIOLeCa
Tak)ke, KaK MW CBsI3Ka HaJKOJEHHHKA 3JIEMEHTOM

pasrubaTesqbHOTO allapaTa KoJIEHHOro cycraBa [8-12].
Takol pOCT MOMYJSPHOCTH OOOCHOBBIBAETCS Ps/OM
aHATOMO-O6MOMeXaHUYeCKUX  MCCIefloOBaHUH,  KOTOpble
yOeUTeJbHO II0Ka3aJd HEOCHOpPUMble MNpPEeUMYyLecTBa

KBaJ[pUIENIC-TPAHCIIAHTaTa  [epeJ; TPaHCIJIAHTATOM
3 CH [20,21,23,26]. Bce pgaHHble HCCI€JOBAaHUN
y6eUTebHO CBU/I€TEJIbCTBOBAIU 0O TOM, 4YTO

KBaJIpUlellc- TPAHCIJIAHTAThI JAJIMHHEe, TOJIIe U IpoYHee
TpaHcniaHTaToB u3 CH.

HecMoTpss Ha 3TO, [0 HeJAaBHEro BpeMeHHU
OTCYTCTBOBaJId pPe3yJbTaTbl MOPQOJOrHYeCKOH OIeHKU
XapaKTepa pereHepalMM TpPaHCIJIAHTATOB, He ObLIa
onpeziesieHa 3aBUCHMOCTb XapaKTepa WX pereHepanuu
OT CPOKOB, NMPOLIEALIMX C MOMEHTA ONepaluy U Crnocoba
¢ukcauuu TPT.

Hame wuccrenoBaHve 6bUIO  HampaB/JeHO Ha
Makpo M MHKPOCKONHYECKOe H3ydYeHHe XxapaKTepa
pereHepanyy TPAHCIJAHTATOB B Pa3/IMYHbIE CPOKH MOCIIE
onepanuy. CpaBHHUTEJbHbIH aHaIU3 MOPPOJIOrHYeCcKUX
U3MEHEHUH TPAHCIVIAHTAaTOB BBIABUJ cClleupUYecKHe

pasjiniud Mexay npencraBJIeHHbIMU rpynnamMmu B
CTelleHU COXPaHHOCTHU FUCTOJIOTUYECKOHN CTPYKTYPhbI
)44 TUCTOXMUMHUYECKUX 0CO6GeHHOCTEHN CyXO)KPIJ'IbHOﬁ

TKaHM, a TaKXe B CTeNeHH NaTOJOTHYeCKUX U3MeHEeHHH,
BO3HUKAIOIIUX B TpaHCIJIaHTaTaX. Jtu JlaHHbIe
CBUZETEJLCTBYIOT O TOM, YTO KJIMHUKO-QYHKLHOHAIbHbIE
pe3ysbTaThl TpPaHCIUIAHTALUK QparMeHTa CYXOXKHJIHS
Yr'MB B pesioM 3aBUCAT OT KayecTBa CTPYKTYypHOH
NepecTpOWKH U TOJHOTHl pereHepanuy CyXOXXHUJbHOU
TKaHH TPaHCILJIaHTaTa.

KpecTooOpa3HOW CBSA3KH, a KBAaJ[PUIIENC-TPAHCIJIAHTAT
CYUTATh ONTUMAJIbHBIM IJIACTUYECKUM MaTepuaoM He
TOJIbKO /151 nepBUuHOM miactuku [1KC, HO 1 moBTOpHOMU
CcTabUIN3alUU KOJIEHHOT'0 CyCTaBa.
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KoHauKT MHTepecoB. ABTOpHI paboThl 3asABAAIOT  GopMaibHBIH aHaIM3 -  HamMcaHWe (OpUTMHaIbHAs
06 OTCYTCTBUU KOHQJIMKTA UHTEPECOB. yepHoBasi mnojaroroska) - A.JLP; nanucanue (0630p u

duHaHCHpPOBaHME. BHELIHUX UCTOYHUKOB HET. penakTuposanue) - /LA.I

Bkjag, ABTOPOB: Konuenrtyanusanus -

[LA.J1; metomonoruss - [ [.JI, EK.A; cbop u aHanus
JaHHbIX, ¢opMaibHbi aanus - PAI, [AH, KAE,;

JlutepaTtypa

1. AHacmacuesa E.A., Cumazaes PO. Kupuaosa U.A. AkmyasbHble 80NpoChl XUPYP2UYECKO20 JIeueHUsl nospexcdeHull
nepedHell kpecmoobpasHoli cessku (063op aumepamypwl) // Tenuii Opmoneduu. - 2020. - T. 26. - Ne1. - C. 117-128. [Crossref]

Anastasieva E.A., Simagaev R.O., Kirilova LA. Aktual'nye voprosy khirurgicheskogo lecheniia povrezhdenii perednei
krestoobraznoi sviazki (obzor literatury) (Surgical treatment of anterior cruciate ligament injury (review)) [In Russian]. Genii
Ortopedii. 2020; 26(1): 117-128. [Crossref]

2. CyuunuH U.A., Mananun /[.A., XKyaukos A.J1., [lemeujenko M.B. KauHuueckue pe3ys1bmambsl aHAmMoOMu4eckol niacmuku
nepedHell KpecmoobpasHoU c853KU AymompaHcnIaHMamoM «KoOCmb-cyxoxcuaue-kocmo» // Becmuuk Boael'MY, - 2019. - T. 3.
- Ne71. - C. 120-123. [Crossref]

Cuchilin 1.A., Malanin D.A., Zhulikov A.L., Demeshchenko M.V. Klinicheskie rezul'taty anatomicheskoi plastiki perednei
krestoobraznoi sviazki autotransplantatom «kost'-sukhozhilie-kost'» (Clinical results of an anatomic anterior cruciate ligament
reconstruction with «bone-tendon-bone» autograft) [In Russian]. Vestnik VolgGMU. 2019; 3(71): 120-123. [Crossref]

3. Jones K.J. Reconstruction of the anterior cruciate ligament using the central one-third of the patellar ligament. ] Bone
Joint Surg. 1970; 52(4): 838-9. [Google Scholar]

4. Clancy W.G., Shelbourne K.D., Zoellner G.B., Keene J.S. et al. Treatment of knee joint instability secondary to rupture of
the posterior cruciate ligament. Report of a new procedure. | Bone Joint Surg. 1983; 65(3): 310-322. [Google Scholar]

5. Clancy W.G., Nelson D.A., Reider B., Narechania R.G. Anterior cruciate ligament reconstruction using one-third of the
patellar ligament augmented by extra-articular tendon transfer. ] Bone Joint Surg. 1982; 64(3): 352-9. [Google Scholar]

6. Jlazuweuau I'/l., /lyépoe B.3., Bym-I'ycaum A.B., Ckopozasdos IIL.A. u dp. OcaoxcHeHUsI npu apmpocKonuYeckom
aymon/aacmuyeckom 3ameujeHuu nepedHell Kpecmoo6pasHoll cesi3kU Ko/1eHHo20 cycmasa // BecmHuk mpagmamosiozuu u
opmoneduu um H.H. [Ipuoposa. - 2006. - Ne4. - C. 48-53. [Google Scholar]

Lazishvili G.D., Dubrov V.E., But-Gusaim A.B., Skorogliadov PA. i dr. Oslozhneniia pri artroskopicheskom autoplasticheskom
zameshchenii perednei krestoobraznoi sviazki kolennogo sustava (Complications during arthroscopic autoplastic replacement of
the anterior cruciate ligament of the knee joint) [In Russian]. Vestnik travmatologii i ortopedii im N.N. Priorova. 2006; 4: 48-53.
[Google Scholar]

7. Jlazuweuau I /1., lllexmep A.B., /lucuyvii M.I1.,, Ckopozas1008 I1.A. u dp. Apmpockonu4eckas u 2ucmo/102u4eckast 0yeHka
Xapakmepa pemodeauposaHuss MpaHcniaHmama noce aymon/acmu4ecko2o 3amewjeHust hepedHell Kpecmoo6pasHoll c8s3KuU
Kos1leHH020 cycmasa // Becmuuk mpasmamosozauu u opmoneduu um H.H. [Ipuopoega. 2007. - Ne1. - C. 28-34. [Google Scholar]

Lazishvili G.D.,, Shekhter A.B., Lisitsyn M.P, Skorogliadov PA. i dr. Artroskopicheskaia i gistologicheskaia otsenka
kharaktera remodelirovaniia transplantata posle autoplasticheskogo zameshcheniia perednei krestoobraznoi sviazki kolennogo
sustava (Arthroscopic and histological assessment of the nature of graft remodeling after autoplastic replacement of the anterior
cruciate ligament of the knee joint) [In Russian]. Vestnik travmatologii i ortopedii im N.N. Priorova. 2007; 1: 28-34. [Google
Scholar]

8. Aitchison A.H., Schlichte L.M., Green D.W.,, Cordasco EA. Open full-thickness quadriceps tendon autograft harvest with
repair for anterior cruciate ligament reconstruction. Arthroscopy Techniques. 2020; 9(9): 1459-1465. [Crossref]

9. Arakgi M.E., Burkhart TA., Hoshino T, Degen R. et al. Biomechanical Comparison of Three Suspensory Techniques for
all Soft Tissue Central Quadriceps Tendon Graft Fixation. Arthroscopy Sports Medicine and Rehabilitation. 2022; 4(3): 843-851.
[Crossref]

10. Clinger B, Xerogeanes J., Feller ], Fink C. et al. Quadriceps tendon autograft for anterior cruciate ligament
reconstruction: state of the art. Journal of ISAKOS. 2022; 7(6): 162-172. [Crossref]

11. Eggeling L., Breer S., Drenck T.C,, Frosch K.H. et al. Double-layered quadriceps tendon autografts provide lower failure
rates and improved clinical results compared with hamstring tendon grafts in revision ACL reconstruction. The Orthopaedic
Journal of Sports Medicine. 2021; 9(12): 1-8. [Crossref]

12. Slone H.S.,, Romine S.E.,, Premkumar A., Xerogeanes J.W. Quadriceps tendon autograft for anterior cruciate ligament
reconstruction: a comprehensive review of current literature and systematic review of clinical results. Arthroscopy. 2015; 31(3):
541-54. [Crossref]

13. Marshall J.L., Warren R.E, Wickiewicz TL., Reider B. The anterior cruciate ligament: a technique of repair and
reconstruction. Clin Orthop Relat Res. 1979; 143: 97-106. [Google Scholar]

14. Blauth W. 2-strip substitution-plasty of the anterior cruciate ligament with the quadriceps tendon. Unfallheilkunde.
1984; 87(2): 45-51. [Google Scholar]

15. DeAngelis J.P, Fulkerson J.P. Quadriceps tendon-a reliable alternative for reconstruction of the anterior cruciate
ligament. Clin Sports Med. 2007; 26(4): 587-596. [Crossref]

16. Garofalo R, Djahangiri A., Siegrist O. Revision anterior cruciate ligament reconstruction with quadriceps tendon-
patellar bone autograft. Arthroscopy. 2006; 22(2): 205-214. [Crossref]

17. Forkel P, Petersen W. Anatomic reconstruction of the anterior cruciate ligament with the autologous quadriceps
tendon: Primary and revision surgery. Oper Orthop Traumatol. 2014; 26(1): 30-42. [Crossref]

18. Iriuchishima T, Shirakura K., Yorifuji H., Fu EH. Anatomical evaluation of the rectus femoris tendon and its related
structures. Arch Orthop Trauma Surg. 2012; 132(11): 1665-1668. [Crossref]

19. Strauss M., Kennedy M.L., Brady A., Moatshe G. et al. Qualitative and quantitative anatomy of the human quadriceps

Tendon in young cadaveric specimens. Orthop ] Sports Med. 2021; 9(9): 1-8. [Crossref]


https://doi.org/ 10.18019/1028-4427-2020-26-1-117-128
https://doi.org/ 10.18019/1028-4427-2020-26-1-117-128
https://doi.org/10.19163/1994-9480-2019-3(71)-120-123

https://doi.org/10.19163/1994-9480-2019-3(71)-120-123

https://pubmed.ncbi.nlm.nih.gov/5479469/
https://pubmed.ncbi.nlm.nih.gov/6826593/

https://pubmed.ncbi.nlm.nih.gov/7061552/

https://elibrary.ru/item.asp?id=9302796
https://elibrary.ru/item.asp?id=9302796
https://elibrary.ru/item.asp?id=9475369
https://elibrary.ru/item.asp?id=9475369
https://elibrary.ru/item.asp?id=9475369
https://doi.org/10.1016/j.eats.2020.06.006

https://doi.org/10.1016/j.asmr.2021.12.008
https://doi.org/10.1016/j.jisako.2022.08.010
https://doi.org/10.1177/23259671211046929
https://doi.org/10.1016/j.arthro.2014.11.010 
https://journals.lww.com/clinorthop/citation/1979/09000/the_anterior_cruciate_ligament__a_technique_of.14.aspx
https://pubmed.ncbi.nlm.nih.gov/6710676/
https://doi.org/10.1016/j.csm.2007.06.005 
https://doi.org/10.1016/j.arthro.2005.08.045
https://doi.org/10.1007/s00064-013-0261-4 

https://doi.org/10.1007/s00402-012-1597-1 
https://doi.org/10.1177/23259671211037305

Traumatology and Orthopaedics of Kazakhstan, Volume 71. Number 1 (2024)

20. Stdubli H.U,, Schatzmann L., Brunner P, Rincén L. et al. Quadriceps tendon and patellar ligament: Cryosectional
anatomy and structural properties in young adults. Knee Surg Sport Traumatol Arthrosc, 1996; 4: 100-110. [Crossref]

21. Shani R.H.,, Umpierez E., Nasert M., Hiza E.A. et al. Biomechanical comparison of quadriceps and patellar tendon
grafts in anterior cruciate ligament reconstruction. Arthroscopy. 2015; 32: 1-5. [Crossref]

22. Waligora A.C,, Johanson N.A., Hirsch B.E. Clinical anatomy of the quadriceps femoris and extensor apparatus of the
knee. Clin Orthop Relat Res. 2009; 467(12): 3297-306. [Crossref]

23. West R.V,, Harner C.D. Graft selection in anterior cruciate ligament reconstruction. | Am Acad Orthop Surg. 2005;
13(3): 197-207. [Crossref]

24. Heffron W.M., Hunnicutt J.L., Xerogeanes J.W,, Woolf S.K. et al. Systematic review of publications regarding quadriceps
Tendon autograft use in anterior cruciate ligament reconstruction. Arthrosc Sports Med Rehabil. 2019; 1(1): 93-99. [Crossref]

25. Arnold M.P, Calcei ].G., Vogel N., Magnussen RA. et al. ACL Study Group survey reveals the evolution of anterior
cruciate ligament reconstruction graft choice over the past three decades. Knee Surg Sports Traumatol Arthrosc. 2021; 29(11):
3871-3876. [Crossref]

26. Stdubli H.U. The Quadriceps Tendon-Patellar Bone Construct for ACL Reconstruction. In: Imhoff, A.B., Burkart, A.
(eds) Knieinstabilitit und Knorpelschaden. Steinkopff. 1997: 126-139. [Crossref]

27. Fink C., Herbort M., Abermann E., Hoser C. Minimally invasive harvest of a quadriceps tendon graft with or without a
bone block. Arthrosc Tech. 2014; 3(4): 509-513. [Crossref]

28. Lysholm ., Gillquist J. Evaluation of knee ligament surgery results with special emphasis on use of a scoring scale. Am
J Sports Med. 1982; 10(3): 150-154. [Crossref]

29. Hambly K., Griva K. IKDC or KOOS? Which Measures Symptoms and Disabilities Most Important to Postoperative
Articular Cartilage Repair Patients? The American Journal of Sports Medicine. 2008; 36(9): 1695-1704. [Crossref]

Ti3e GybIHBIHBIH, aJJbIHFbI aliKac TIPi3Ai 6ailylaMbIH TOPTGACTHI GYJ/IIIBIKET CiHipiHeH
ayTOTpaHCIVIAaHTATIEH apTPOCKONHUSJIBIK, )KOHAey HOTHKeJIepiH 6arasiay

Jlasumsuau [/ !, Ernasapss K.A. 2, PateeB A.IL 3, Copauenko JI.1. *

! Tpaemamoiozusi, opmonedus jxcaHe Haansl ICKkepu-0anaslk xupypaus kagedpacwinviy npogeccopul, H.H. [Tupozos amviHOaFbl
Peceli yimmpulk Folabimu MmeduyuHablk yHusepcumemi; H.U. [lupo2zos ambindarsbl No1 Ka1a1blK KAUHUKAALIK AYPYXAHAHbIH opmoneo-
mpasmamosozsl, Mackey, Pecell. E-mail: guramlaz@gmail.com

2 Tpasmamo.Jiozusi, opmonedusi JHcaHe Haanbl ICKepu-0ananblk Xupypaus kageopacsiHviy meHeepywici, H.H. [Tupoeos ambIHOaFbl
Peceli yimmulk Folabimu MeduyuHaablk yHusepcumemi, Mackey, Peceil. E-mail: egkar@mail.ru

3 Tpasmamo.io2usi, opmonedust JcaHe Jcaanbl ackepu-0anablk xupypaus kagedpacwiibiy npogeccopul, H.H. [lupozoe ambiHOaFb!
Peceti yimmblK Fulabimu MeduyuHaaslk ynugepcumemi; H.H. [Tupozoe ameindarst Ne1 Kanaablk KAUHUKABIK QYPYXAHAHbIH 0pmoneo-
mpasmamo.iozul, Mackey, Pecell. E-mail: anratiev@gmail.com

* Tpasmamoiozusi, opmonedust JcaHe HaANbL ICKepu-0anatblK xupypaus kagedpaceirsiy doyenmi, H.H. [lupozoe ambiHOaFe!
Peceti yammblK Fblabimu meduyuHanslk yHusepcumemi; H.H.Ilupozoe amvuiHdarel Ne1 Kaaavlk KAUHUKAAGIK AYPYXAHAHbIH Opmoneo-
mpasmamosiozel, Mackey, Pecell. E-mail: dgordi@mail.ru

Tyninageme
3epmmeydiy makcambel: mize GYbIHbIHbIH a/A0bIHFLI Kpecm mapi3di 6aliiambiHbIY 3aKbIMOAAYbIHA aApMPOCKONUSLAbIK
umMnaaHmMayus0aH KelliH apmypAi yaksimma cigip mpaxHcniaHmammapbslHblH MAKpo %caHe MUKPOCKONUSIAbIK KYUiH 3epmmey.

ddicmepi. )Kaanwsl canvl 678 Haykacma mepmbacmul 6ac CiyipiHiH mpaHcniaHmMameul apKblabl 6GipiHWiAIKMI apmpocKonusiavlK
naacmuka sxcacandvl. 496 6aKblaay0a mobbIKMblH HCOFAPFbI NOAIOCIHEH cyliek 610261 6ap mpaHcnaaumam, 182 6akwlaayda cyliek 61026l HCOK
ciyip mpaHcnaaHmamel Koadaublidbl. 206 xcardaiida mpaHcnaaHmam @ukcayusicbl Memann kedepei 6ypanoasapvimen, 340 scardaiida -
6uo0/102usLbIK bIObIpalimuiH 6ypaHdasapmeH, 132 scardaiioa - Memasn xcaHe 6U0A02USANbIK bIObIPAUMbIH 6YypaHdasapMeH UHMpamyHHeaboe
OpbIHAAN0bL.

CoHdati-ak, 47 xcardaiida memaan 6ypaxdanapdvl apmpocKONUsAbIK HCOAMEH abin macmay omacwl jiacaaraH KyHHeH 6acman 5
atioaH 2,5 scwlara deliinei mep3imde opbiHdaadel. Bya mpaHcnaaHmammuiH Kaiima Kypulay CunamauiH apmpoCcKONUSIbIK HCaHe 2UCMO0102USLNbIK
3epmmeyze MyMKiHOIK 6epdi. Amaamvlul naacmukanblk mamepuandvly AHAMOMUSAAGIK XHCaHE OUOMEXAHUKAALIK epeKweaikmepi
Kapacmolpblaadsl, 0mara kepcemkiumep MeH Kapcbl Kopcemkiwmep anbikmaaadst. TpancnaaHmammapodsl 6ekimydiy apmypai adicmepiHiy
apmulKWbLALIKMAPbl MEH KeMmwinikmepi kepcemiain, 6uociyipziw 6ypardaaapdsl K0a0aHy Ke3iHdezi epeKuie ackbIHyAap cunammandbl.

Hamuboscenep. 47 pegususi/iblk 0maHbly HeziziHde omadaH KelliHei apmypJi yakblmmarsl mpaHchaaHmammapobly YHKYUOHANObIK
KylepiHi4 apmpockonusiielk dcikmemeci xcacandsl. TpaHcnaaHmammot 6 mypi 04apobiH apKaliCbICbIHbIH MOJbIK CUNAMMAMACbIMEH
YCbIHbLAFAH. TpaHcnaaHmammolq peModeau3ayusicbiHbly Kyli MeH canacel omadaH KeliH 2,5 xcblara OeliiH 2ucmos102usiiblK MypFul0aH
3epmmendi.

Kopuimubindel. Kaunukaavik mamepuaadsl maaday asmopaapra mepmeéypbluumel CiHipdi mpaHcnaaumams! aa10blHFbl kKpecm
mapi3di bailnamobl 6acmanksl JHaHe peaususiiblK PeKOHCMPYKYUAAQY YWiH mamawa naacmukaablk mamepuan 604sin mabulaadsl 0ezeH
KOpblMbIHObL dcacayra MyMKiHOIk 6epoi.

TyliiH ce3dep: mise GybiHbl, apmpockonusi, a/0biHFbl alkKac 6ailliamel, a/10bIHFbl aliKac 6aliAaMbiHbIH aPMPOCKONUSIAbLIK
PEKOHCMPYKYUSICbL, QyMOMPAHCNAAHMAYUS.
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Abstract

Purpose of the study: to study the macro and microscopic state of tendon grafts at various times after arthroscopic implantation for
damage to the anterior cruciate ligament of the knee joint.

Methods. Primary arthroscopic ACL repair with a quadriceps tendon graft was performed in 678 patients. In 496 observations, a graft
with a bone block from the upper pole of the patella was used, in 182 observations, a tendon graft without a bone block was used. In 206 cases
graft fixation was carried out intratunnel with metal interference screws, in 340 cases - with biodegradable screws, in 132 cases - with metal
and biodegradable screws.

In 47 cases, arthroscopic removal of metal screws was performed within a period of 5 months to 2.5 years from the date of surgery,
which made it possible to arthroscopically and histologically study the nature of graft remodeling. The anatomical and biomechanical features
of such plastic material are considered, indications and contraindications for surgery are determined. The advantages and disadvantages of
various methods of graft fixation are presented, and specific complications when using bioabsorbable screws are described.

Results. Based on 47 revision operations, an arthroscopic classification of the functional states of grafts at various times after surgery
was developed. 6 types of grafts are presented with a detailed description of each of them. The state and quality of graft remodeling was
histologically studied up to 2.5 years after surgery.

Conclusions. Analysis of the clinical material allowed the authors to conclude that the quadriceps tendon graft is an excellent plastic
material for both primary and revision reconstruction of the anterior cruciate ligament.

Keywords: knee joint, arthroscopy, anterior cruciate ligament, arthroscopic reconstruction of the anterior cruciate ligament, autograft.
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OpuauHanbHasA cmameos

OueHKa aHTUOAKTepHUaIbHbIX CBOMCTB MOHOC/JIOMHBIX NOKpbITHUHM Cu-Nb 1 Cu-Ta
Ha 6moMeJUIIMHCKOM ciuiaBe Ti-6Al-4V
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Pe3wome

Llesv uccaedosanus: OyeHka aHMubaKMepuaIbHbIX c80UCM8 08YXKOMNOHEHMHbIX Mema/au4eckux nokpetmuil Ha ocHose Cu-Ta u
Cu-Nb HaHeceHHbIX Ha 06pa3ybl U3 buomeduyuHckozo cnaasa Ti-6Al-4V memodom mazHeMpoOHHO20 HaNbLAEHUS.

Memodul. /]gyxkomnoHeHMHble Memasaudeckue nokpsimus Ha ocHoge Cu-Ta u Cu-Nb 6bi1u nosyveHbl MemodoMm MazHEMpPOHHO20
HanblaeHUsl NPU CO8BMECMHOM pachblaeHUU MuuleHell u3 yucmuix memaaos Cu, Nb, Ta. OyeHka aHmu6akmepuaabHbuix U NPOMUBOMUKPOOHBIX
cgolicme nokpuimuil npogoduiacs in vitro ¢ ucnoab3osaHuem memoda ouckosol dug@dysuu, makice U38ecmHo20 Kak Memoo paduanbHoll
duggysuu e azap.

Pe3ynemamel. Bblio ycmaHogsneHo, 4mo nokpsimusi moawuHol 10 MKmM npodeMOHCMpuposasu pasAuvHyr CcmeneHb
aHMuMukpo6Holl agpghekmusHocmu 8 meueHue mpex OHell MeCMUpPOBAHUS: MAKCUMAAbHAS 30HA UHeubuposaHusi nokpvimus Ta-Cu
docmuzana 24,0 mm 044 S. Aureus u 17,0 mm das C. Albicans. [lns nokpvimusi Nb-Cu MakcumMaibHasi 30Ha uH2u6uUposanus docmuaaaa 25,0 mm
0ss1 of S. Aureus u 15,5 mm das C. Albicans.

Bb180061. [10006paHbl pexcumvbl MAzZHEMPOHHO20 HANbLAEHUS NOCMOSIHHO20 MOKA AHMU6AaKmMepua/ibHblXx MOHKUX hieHok Ta-Cu Nb-
Cu Ha nodaoxcku us cnaasa Ti-6Al-4V. Aumumukpo6Hoe deticmaue nokpvimuii Ta-Cu u Nb-Cu 6os1ee agpgpekmugHo npomue 6akmepull, yem
npomus 2pu6bkos, u npu oduHakogol moawuHe nokpvimus Ta-Cu sayuuwie nodxodssm 045 3aujumel 3Hdonpomesa om MUKpOOHbIX UHPeKYull,
uem nokpvimusi Nb-Cu. Iokpeimusi Ta-Cu u Nb-Cu nepcnekmugHbl 015 npou3godcmea 3H00NPOMe3HbIX UMNAAGHMAMO8 ¢ NO8blWUEHHOU
ycmoiuusocmbo N0BEPXHOCMU KAK K 6akmepusimM, mak u K 2pubkam. [losyueHHble pe3yabmamul nepcnekmueHtbl 0151 pa3sumusi mexHoaA02ull
nosy4eHust nokpvimuil 045 MeOUYUHCKUX UMNJAAHMAMO8 C NOGbIWEHHbIMU 6aKMepuyuoHbiMU U 6UOCOBMECMUMbIMU C80liCMm8amu
nogepxHocmu.

Kawuegvie cao0ea: 6uomeduyuHckull cnias, mMazHempoHHoe pachblieHue, aHmubakmepua/abHoe NOKpblmue, nepunpomesHdas
uHekyusi.
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BBeaenue

Hcnosnb3oBanue cmiaaBa Ti-6Al-4V B kayecTBe
ouomarepuasa JJisi U3JeJIMi MeJUIMHCKOTO Ha3HauYeHHUs
B IIHPOKUX MaclmTabax BIOJHE OOBICHUMO. ITOT
CIUIaB HMMeeT NPEeBOCXOJHOe COYeTaHHEe MeXaHHYeCKHUX,
OUOMEIUIIMHCKUX, TEXHOJIOTUYECKUX U KOMMepuYeCKHUX
nokasatesied [1-5]. K coxanenuto, cmaB Ti-6Al-4V He
MOXXeT TMpEeNsITCTBOBAaTh MHUKPOGHOW KOJIOHM3AIMU Ha
CBOEH TMOBEPXHOCTH, @ TaKXXe BbIJIEJIEHUI U3 CBOEro
o0beMa TaKUX TOKCHYHBIX METa/UIOB KaK aJlOMHUHMH U
BaHAAUH B OKpy)Kawoliue TKaHU. /Il  mpeoTBpalleHust

3TUX SIBJIEHUH NPUMEHAKTCA MHOFO(l)yHKI_[I/IOHaJIbeIe
IMOKPBITHA, 0611a,aa}o1_u1/1e OJHOBPEMEHHO KaK
6aKTepI/ILU/I,£[HbIMI/I, TakK )4 6apbepH0-BaLLU/ITHbIMI/I

CBOMCTBAMH [6-15]. AHTHGAKTepUAJbHBIMU CBOHMCTBAMH
06J1a/1al0T HEKOTOPble METAJIbl (a TaKXXe MX OKCH/bI U
HUTPH/IbI) B HACTOSILIlee BPeMsI IHUPOKO HCIOJb3YHLIHeCs

B MeaunuHe [16,17]. KiuHu4Yeckue  HcCae0BaHUS
MokKasajd, 4TO HWMILJIAHTAThl, M3TOTOBJEHHbIEe U3
TUTaHoBoro cmiaaBa Ti6Al4V, 6yayT pasbenaTbes

JKUJKOCTSIMM OpraHMW3Ma, BbIAENsAs TOKCUYHbIE HOHBI
MEeTaJIJIOB C NMOOOYHBIMU 3ddeKTaMH, Takue Kak V5+ u
Al3+, w BBI3bIBas MECTHYI0 HMMYHHYIO JAUCHYHKIHIO,
BOCMaJIeHHE U IIUTOTOKCHYEeCKHEe PeaKIUHd B OpraHH3Me
yesoBeKa, a Takxke cmiaaB TibAl4V cam mo cebe He
obsafjaeT GaKTEpULMJHONH AaKTHBHOCTBIO, U Jaxe
6oJiee TOTO - TUTAHOBBIM CIJIAaB C GOraThIM BaHAaJUeM
¢dasoli MoKeT NpHUBJEKaTb ajre3ur 6Gaktepui [18].
[loaToMy KJMHHYECKHe HCCAeJ0BaHUA IO YJIy4IIEHUIO
AHTUKOPPO3WOHHBIX W aHTHGAKTepHaJbHBIX CBOWCTB
criaBa Ti6Al4V B HacTosiee BpeMsI SIBJISIFOTCS CEPbEe3HOM
npo6JIeMOM.

Hcnosb30BaHUI0  MarHeTPOHHOIO — paclblIeHUs
AN co3JjaHUs  GHOCOBMECTHMBIX  IOKPBITUH  Ha
NOBEPXHOCTH HUMILUIAHTATOB U JPYTUX MeAUIMHCKUX
U3/IeJIMH eXerofiHo IMOCBSIAeTCs (0JIbLIOe KOJIHUYEeCTBO
My GIMKaL M. [TokpeiTHS, rnojiydyaeMble  MeTOLOM
MarHeTPOHHOTO paclbLIEHUs B BaKyyMe, 006J1aJjal0T
BBICOKMMH NOKA3aTeJIMHU YACTOTHI, YTO OCOGEHHO BaXKHO
JJIs1 U3JleIMA MeJUIIMHCKOT0 Ha3HayeHUs. MarHeTpoHHOe
pacnelieHde 06Js1aflaeT HEKOTOPBbIMHM IPEHMYILeCTBaMHU
0 CpaBHEHMIO ¢ Jpyrumu Metojamu [19,20], arta
rubKasi TeXHOJIOTHsSl MO3BOJISIET YIpPaBJAATb IMPOIECCOM
HaIlbLJIEHHS], TTOJIy4aTh MOKPBITHSA 3aZJlaHHOTO COCTaBa U C
3a/laHHBIMU QU3UYECKUMHU CBOMCTBAMHM, a TaKXXe MPOCTO
MacIITabUpoBaTh NPOLECC MOJyYeHUs MHOKPBITUH [0
IPOH3BO/CTBEHHBIX pa3MepOoB 060PYA0BaHHsI C TIPOCTOTOU
3KCIIyaTal M.

B nocnesgnue ro/ibl IByXKOMIOHEHTHbIE TTOKPBITHUSA
Cu-Ti, Cu-Ta, Cu-Nb, Ti-Ta ¥ MHOroKOMIIOHEHTHbIE
nokpbiTUss  Cu-Ta-Nb, Ti-Ta-Nb mnpussiekau 6oJjblioe
BHUMaHUe npu MojudUKaLUU MOBEPXHOCTH
npoMbllieHHbIX [21-29], u 6GuoMeaunuHckux [30-34]
MaTepUasioB 6Jsiarofaps UX MPEeBOCXOAHBIM QU3UYECKUM
Y XMMHUYeCKHMM CBOHWCTBaM M 6MOCOBMeCTUMOCTH. Taxxe

MaTepuasbl U MEeTOAbI

MarHeTpoHHOe HalblIeHHe MeJW Ha [JUCKH U3
TUTAHOBOT'O CIlJIaBa OCYILECTBJIAJM Ha yctaHoBke EPOS-
PVD-440 (Beams&Plasmas, Poccusi), cHabGkeHHOU TpeMs
MarHeTpOHaMHM MOCTOSHHOrO ToKa (MarHeTpoH-479) u
WOHHBIM HcTouHukoM UHN-400 (Beams&Plasmas, Poccusi).
MuiieHH 6bIJIM U3TOTOBJIEHBI U3 YUCTOW MeJY, TaHTaIa U
HUOOUSA U UMesH pasMepbl: 472X132X18. MoHoc/10lHbIE
NOKPBITUS HANbLIAJM C IOMOLIbI OJHOBPEMEHHOIO
COpacHblIEHHs] [JIByX MarHeTPOHOB IOCTOSIHHOTO TOKa.

HCCJIe/IOBAIMCh OJJHOKOMIIOHEHTHBIE TieHKU Nb [35,36] u
Ta [26,37,38], u myieHKH Ha ocHOBe oKcuoB Nb [39-41], Ta
[30,31,42,43] u Cu [44].

Stranak et al. [32] coobwanu 06
aHTUOaKTepuaJbHOM 3pdeKTe TOHKHMX IIJIEHOK THUTaH-
Menb (Ti-Cu) B codeTaHHUH C [JIOCTATOYHBIM POCTOM
KJETOK ocTeo6sacToB 4esoBeka. ToHkue miaeHku Ti -
Cu 6bLIM NPUTOTOBJIEHBl C MOMOIIbIO TPeX PasIUYHBIX
MeTO/I0OB MAarHeTPOHHOI'0 pacCMblIeHUsA: MarHeTPOHHOTO
pacnblieHUs1 Ha mocTositHHOM Toke (dc-MS), aBoiiHOro
MarHeTpoHHoro pacnblieHuss (dual-MS), a Takxke
JIBOMHOI'0 BBICOKOMOII[HOTO HMITYJIbCHOTO MarHeTPOHHOTO
pacnbuienus (dual-HiPIMS). B uenom wuccienoBaHus
[32,33] moaTBepAM/IM KOHLENIMIO, COTJIACHO KOTOPOU
ToHKOIJIeHOYHOe Ti-Cu nokpbiTue Ti UMIVIaHTaTa MOXeT
0o6ecreyuTb JIOKaJbHYI0 aHTHUOAKTEPHATbHYI0 Cpezy,
0CTaBasCb NMPU 3TOM OTHOCHUTEJbHO HETOKCHUYHBIM [IJIsI
JINHUH KJIETOK 0CTEe006J1acTOB YesoBeKa.

Yucras Mejb UMeeT IJIOXMe MeXaHUYecKue
CBOWCTBA, MU3HOCOCTOMKOCTb W ajJresut0. ABTOpbI [22-
27,36,45-47] cooOLWAIOT, YTO JIETUPOBAaHUE MEJHbIX
nokpeiTut Ti, Ta u Nb 3HauuTe/NbHO YyBEJUYHUBAET
MPOYHOCTh, AATE3UI0 U MU3HOCOCTOMKOCTh MOKPBITUH MO
cpaBHeHHUI0 ¢ yucThiMU Cu, Ta, Ti u Nb.

Ding et al. [30] uccnenoBanu mnokpeiTus Cu-
MTa205, ux uccyieoBaHUsI TOKa3aJay, YTO MHOrOC/IOMHOE
nokpeiThe Ta205/Ta205-Ti/Ti o6s1afjaeT 60siee BbICOKOU
a/iIre3MOHHON NMPOYHOCTHIO, 6G0Jlee BBHICOKOW TBEPAOCTHIO,
MeHbLIHUM KO03QUIMEeHTOM TpeHHUs U 0OoJiee HU3KOU
CKOPOCTbI0 HM3HOCA MO CPaBHEHUI C OJHOCJOHHBIM
Ta205 u pByxciaodHbiM Ta205/Ti nokpeiTusaMu. Ho
3aTO MOHOCJIOMHOe TOKpBITHE I[10Ka3aJ0 HaWJIy4llylo
KOPPO3HWOHHYI  CTOMKOCTb  BCJEACTBUE  GoJibllei
TOJILIUHBL

Ilesibl0 JAaHHOrO MccjeJO0BaHMA Oblia OLEHKa
aHTHU-06aKTepUaJIbHBIX CBOWCTB 10 OTHOLIEHHID K
Staphylococcus  aureus, Pseudomonas  aeruginosa
u Candida albicans (in vitro) s oOZHOCIOWHBIX
JIByXKOMITOHEHTHBIX MOKpbITUH Cu-Ta u Cu-Nb pasHoi
TOJILMHBI Ha MO/JI0XKKaX U3 TUTaHOBOro criaBa Ti-6Al-4V,
YTOGBI MOJIYYUTb MaKCHUMaJIbHbIH aHTHOGAKTepHaJIbHbIHN
3¢ deKT npu HeOOXOAUMBIX U JOCTATOYHBIX CTAGUIBHOCTH,
MeXaHUYeCKOH NPOYHOCTH U XMMHUYECKOW CTOMKOCTH, a
TaKXe M0L06paTh ONTHUMaJ/IbHble PEXHUMBI I0Jy4YeHHUs
JIAHHBIX TOKPBITHH crnoco6om MarHeTpPOHHOTO
HaIlblJIEHUs MOCTOSIHHOTO TOKa.

PeXXHMbl U YCJI0BHsI MarHeTPOHHOIO HAINbLIEHUS GbLIH
C/leAyIOIIMMU: B KayecTBe paboyero rasa MCnoJsb30BaJCs
aproH; pacxoj pa6odero rasa (aproHa) coctaBJsiyi 62 i/
MUH; 6a30Boe JlaBjeHHe B KaMepe — 7*10-6 m6ap; pabouee
JaBjeHUWe B Kamepe - 2*10-3 mb6ap. PaccrosiHue d ot
KQX/I0M M3 MHUIIeHEeH [0 MOAJIOKKU GbLIO OJUHKOBBIM —
210 MM (pucyHoxk 1).
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PucyHok 1 - Cxema ycmaHo8KU Ma2HemMpoHHo20 HanblieHust EPOS-PVD

Hanbuienne  mokpeitusgs  Cu-Ta  uw Cu-Nb
npousBoguaoch B TedeHue 90 u 180 MuHyT. Pexxumbl u
YCJIOBHS MarHETPOHHOTO HaIbLJIEHHUs OBLIIN CeAYIOINMHU:
B KauecTBe paboyero rasa MCIOJb30BaJICS apTOH; pacxof,
pa6ouero rasa (aprona) coctamJjsig 62 MJI/MUH; 6a30Boe
JlaBJieHHWe B KaMepe — 7*10-6 m6ap; pabouee aaBJyieHHe
B Kamepe - 2*10-3 mb6ap; paccrosHue d OT MuUllleHeH
o0 moAJIoKKM - 210 MM; Jyi1 MeQHOW MUIIEHHW CHJIa
paspsaHoro Toka - 0,6 A; paspsaaHoe HanpsbkeHue — 400 B.
sl TaHTaJI0BOM MUIIEHU cUJja paspsiHoro Toka — 3,0 A;
paspsiiHoe HanpsbkeHHe — 315 B. PexUMBI JIJ1s1 MOKPBITHH
Cu-Nb: gyi5 HHOOGMEBOW MHILIEHU CHJIa PaspsiTHOrO TOKa
- 3,0 A; paspsanHoe HanpspkeHue - 285 B. Jlna mMegHouH
MUILIeHU cujia Toka — 0,3 A; paspsHoe HanpsbkeHue — 374
B.

B kauecTBe MOAJI0KH HCII0Ib30BaJICS TUTAHOBBIN
ciaB Ti-6Al-4V (IOCT 26492-85, ananor grade 5, DOT,
Rostock, lepmaHus), B BHJAe MPYTKOB B COCTOSIHUH
OCTaBKU AguaMeTpoM 10 MM, M3 KOTOpBIX Ha CTaHKe C
YUCIOBBIM NPOrpaMMHBIM yrpasaenuem (HIIY) CTX 510
ecoline (DMG MORI AG, Tl'epmanusi) Hape3anquCh JHCKH
TOJII[MHON 2 MM.

HenocpexncreenHo nepej MarHeTPOHHBIM
HanblIeHHeM 06paslbl OYMIAJM B AUCTHUJIMPOBAHHOMN
BoZle B yJbTpa3BykoBod BaHHe Stegler 22DT (Shenzhen
Bestman Instrument Co. Ltd., China) B TeueHue 30 MUHYT
U CyluId Ha Bo3jgyxe B TedeHHe 40-60 MUHYT, 3aTeM
nojBeprajiui O4YMCTKe HOHHbIM HcTOYHUKOM WH-400

Pe3yjibTaThl

Pe3ysbTaTbl ~ HMCCIefOBaHUs ~ AHTUMHUKPOGHOU
aktuBHOCTH Cu, Ti-Cu, Ta-Cu 1 Nb-Cu njieHOK ¥ TUTaHOBOTO
criaBa 6e3 MOKPBLITUS MpeJCTaBjeHbl B Tabuuue 1 u
2, Kak pe3y/]bTaThl U3MepeHHUs o00JacTeidl MoAaBJIEHUS
pocTa 6aKTepHUaJbHBIX LITAMMOB, U Ha PpUCYHKE 2,

(Beams&Plasmas, Poccust), ycTaHOBIEHHBIM B BaKYyMHOM
KaMepe MarHeTPOHHOH YCTAaHOBKH, CO CJEJYIOUIMMHU
napaMeTpaMU: JiaBjeHHe 06a30Boe B KaMepe 7*10-6
Mb6ap; JaBjieHHe pabodyee B Kamepe - 1,8%10-3 MbGap;
pacxon pa6odero rasa (apros) - 124 mu/MuH; pa3psiiHoe
HanpsikeHue - 280 B, pa3psagHbiii Tok - 1,7 A, paccTosiHUe
OT MOHHOI'O HCTOYHMKA J0 obpasna - 150 mMM; BpeMms
o6paboTkn - 20 MUHYT, MOCJe 4Yero HenocpeACTBEHHO
MTPOBO/IUJIOCH MarHeTPOHHOE HallblJIEHUE.

Onpepnenenue AHTUMHUKPOOHOU AKTUBHOCTH
006pas1oB B oTHOoeHuH mTaMMoB C. Albicans u S. Aaureus,
OCYLIECTBJSAIN  CAeAyIOIMM o6pa3oM. TecTHpyemble
IITaMMbl NEepPBOHA4YaJbHO KyabTHBUpoBaM B MIIb u
MHKy6upoBasu npu 37°C B TedeHue 24 4acoB B TEPMOCTATE.
3aTeM rOTOBWJIM CBEXYIO CYCIIEH3WIO C KOHIEHTpaunuen
kj1eToK 3-10-7 KOJIOHMEeOOpa3ywIUX EeJUHHUI Ha MJ
(KOE-mn-1) pmns 3osotucToro craduiokokka u 1-10-
6 KOE-ms-1 pgais Candida albicans. 3Tu KOHIeHTpauuu
COOTBETCTBYIOT CTaHJAPTy O6aKTepHaJbHOW MYTHOCTH,
paBHoMy 0,5 B coorBercTBuu ¢ McFarland. 3artem sty
CyCIIeH3WI0 paBHOMEPHO pacmpejiesisiid B BUe “rasoHa’
no noBepxHocTHM d4awku I[leTpu, cogepxamed 0,1 ™ma
nurateJbHOW cpeapl  MIIA, ucnosb3ys CTepU/IbHBIN
MUKPO6GHOJOrHYeCKUH IIaTeNb.

KaK M300pakeHHs pPOCTa TeCT-IITaMMOB
Ha MeTa/UINYeCKUX JIMCKaX, BKJIIOYAasd HM300paKeHHUs
KOHTPOJIBHOTO  noJunponuseHosoro  (PP)  aucka.
JlaHHble 1O AHTUMHUKPOGHOW aKTHBHOCTHM MOKPBITUH
NpeJCTaBJeHbl HA PUCYHKE 2.

6akTepui

Ta6auya 1 - 30Hbl y2HemeHusi pocma 08yXcymo4HbIX mecm-Ky/bmyp 6akmeputl S. Aureus

O6pasisr 1po6 B0HbI HHIUOUPOBAHUS, B MM
Ta-Cu 2 MM 20,0
Ta-Cu 10 MmeMm 24,0
Nb-Cu 2 MM 0
Nb-Cu 10 mem 25,0
Konrpons PP Her unrubuposanus
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06cyxaeHue

3oHbl MHrH6UpoBaHUsA GakTepui Staphylococcus
aureus, HaOJIOJAeMbIX B 3TOM IJKCIEpPUMEHTe JJIs
HNOKPBITUH TOMLMHON 10 MKM cocTaBuId 10 24,0 MM A4

Ta-Cu u 10 25,0 MM fu1s1 Nb-Cu. 151 MOKPBITUH TOJIIMHON
2 MKM 30HBI MHTMOHUpoBaHMs 6GakTepuit Staphylococcus
aureus 10 20 MM aJig Ta-Cu u 0 guisg Nb-Cu.

Tabauya 2 - 30Hbl y2HemeHuUsi pocma 08yxXcymouHblx mecm-Kyabmyp 6akmeputi C. Albicans

O6pasiis! 1pobd B0HbI UHIUOUPOBAHUS, B MM
Ta-Cu 2 Mmrm 12,0
Ta-Cu 10 MM 17,0
Nb-Cu 2 MM 0
Nb-Cu 10 mem 15,5

Kourpoas PP

Her narubuposanus

3oHbl HHrHOUpOBaHUs 6akTepuit Candida albicans,
nokpeITHs Ta-Cu TOMLMHON 2 MKM NpOSIBUJIM 3aMeTHBIN
IPOTUBOTPHUOKOBBIN 3 deKT, co3/1aB 30HY 3aMe/JIEHHOT0
pocra mnporsxeHHOcTbl0 Ao 12 MM. [lokpertua Ta-Cu
ToNKHON 10 MKM 6bLIM ele 6oJsiee 3PPEKTUBHBIMH, C

30HAaMHW WHTUGHUpOBaHUS B AuanaszoHe ot 13,0 mo 17,0
MM. [lokpeiThs Nb-Cu TosnmuHod 10 MKM NpOSABJISAIU
yMepeHHbIH NMPOTUBOIPUOKOBBIN 3$deKT, co3aaBas 30HY
3ajepkku 10 15,5 mm. [lokpbiTus Nb-Cu TosnuHoM 2 MKM

He MPOSBJISIN HUKAKOX IPOTHBOIPUOKOBOM aKTUBHOCTH.

PucyHok 2 - [lokpbimus Ta-Cu Ha duckax u3 cnaaga Ti-6Al-4V u KOHMPOALHOM NOAUNPONUNEHOBOM JUCKE 8 NUMAMENbHOM
pacmeope S. Aureus (a) u C. Albicans (6)

O6paser, TuTaHoBoro cimaBa Ti-6Al-4V He Bausa
Ha pOCT U pa3BUTHE HUCC/IELYyeMbIX GaKTEPUH B TeuyeHHe
3aZlaHHOT0 BpeMeHH. B Xo/ie ncciejoBaHUH YCTAaHOBJIEHO,

BbiBOAbI

BbinosiHeHa olleHKa aHTHOAKTepHaIbHbIX CBOUCTB
no otTHoweHuo K Staphylococcus aureus u Candida albicans
(in vitro) pss noxkpertué Cu-Nb u Cu-Ta pa3HO# TONLIMHBI
Ha NOAJOXKaX M3 OHOMEJULMHCKOTO THTAHOBOI'O
criaBa  Ti-6Al-4V.  CpaBHeHMe 30H WHTHOUPOBAHUSA
6akTepuil Staphylococcus aureus, Ha6/l0aeMbIX B 3TOM
3KCIepUMeHTe JIJ1 NOKPLITUH TouHoM 10 MkM: fo 24,0
MM i Ta-Cu u go 25,0 mm s Nb-Cu. [yi1 moKpeITHH
TOJIIIMHON 2 MKM 30HBI MHT'MOHUPOBaHHUsI COCTaBUJIHU 0 20
MM a1 Ta-Cu u 0 ggisg Nb-Cu.

[MokpeiTuss Ta-Cu c TOMIIMHOW B 2 MHKpOHA
3pdeKTUBHO TOJABJSIN pocT GakTepuil no 20,0 MM u
rpu6koB g0 12,0 MM, B TO BpeMs Kak mokpbiTus Nb-Cu
TaKOM »Ke TOJIIMHBI U MOAJOXKHA U3 ciuiaBa TibAl4V nHe
OKa3bIBaJIM UHTUOUPYIOIIETO JeHCTBUs HU Ha GAaKTepHH,
HU Ha TPUOKH.

[Mo06paHbl PEXXUMbl MAarHETPOHHOTO HAlbLIEHUS
MOCTOSIHHOTO TOKa aHTUGAKTEepUaTbHBIX TOHKUX MJIEHOK
Cu-Ti Ha mopsnokku U3 cmaBa Ti-6Al-4V. IlosydyeHHble
pe3y/ibTaThl MEPCNEKTUBHbI JJIs1 Pa3BUTHSI TEXHOJIOTHUM

JlutepaTtypa

YTO 00pasubl M3 YUCTOM Meau W cmuaaBa Ti-6Al-4V ¢
MOKPBLITHEM OKa3bIBaJIM HHIHOUPYIOlee elCTBHE HAa POCT

6aKTepUil.

NnoJiy4eHuda HOKprTI/Iﬁ AJIA MEJUIIUHCKUX UMIIJIAHTATOB C
MOBBIIIEHHBIMU 6aKTepI/ILH/I,£[HbIMI/I U GUOCOBMECTUMBIMU
CBOMCTBaMH MMOBEPXHOCTH.

KoH}IMKT HHTEepecoB. ABTOPbI paboThl 3asIBJISIOT
00 OTCYTCTBUH KOH(JIMKTA HHTEPECOB.

duHaHCUpPOBaHME. JlaHHOe UccJieloBaHue
¢duHaHcupyetcss KoMmuteToM Hayku MUHHCTEPCTBA HAyKU
U BbIcuiero o6pasoBaHusi Pecny6iauku KasaxcraH (rpaHT
NeWPH AP14871715).

Bkuag aBTOPOB. Konuenrtyanusanus -
AB.H.; wmetogonorus - bB.AA; mnposepka - /[.AB,;
dopmanbHblf aHanu3 - M.B., HanucaHue (OpUruHajJbHas
yepHoBas mnoAroroBka) - A.B.H. nHamucanue (0630p u
pelakTHupoBaHue) - B.A.A.

Bce aBTOpbl  NpOYMTaNM, COTJIACUJIMCh  C
OKOHYATEeJIbHOM Bepcued PyKONHCH U MoAnucaiu Gopmy
nepeJiauv aBTOPCKUX MpaB.
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Ti-6Al-4V 6uomMe gunuHa/bIK KopbITHackiHAAFbl Cu-Nb xoHe Cu-Ta MOHOKA6GATThI ’KaGbIHAAPbIHbIH,
6aKkTepHUsAFa Kapchbl KacueTTepiH 6arajiay
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Tyninaeme
3epmmeydiy maKcamul: MazHempoHObl 6ypKy adicimen Ti-6Al-4V 6uomeduyuHa bl KOpbIMNacbliHblY ya2inepive kanmaaran Cu-Ta
scaHe Cu-Nb HeziziHOezi eki KoMnoHeHmMmMi Meman HabbiHOapbIHbLIH 6AKMepusFa Kapcyl Kacuemmepii 6aranay.

ddicmepi. Cu-Ta sxcoHe Cu-Nb HeziziHOez2i eki komnoHeHmmi memann xabviHdap Cu, Nb, Ta masa Mmemanan HelcaHOapbiH
MazHempoHMeH 6ipaecin 6ypKy HamudceciHde anbiHObl. KabbiHOapOulH 6akmepusra JjcaHe MUKpoOKa Kapcel mypy Kacuemmepin 6aranqy
duckini dugpghysus adicin Koadana omuipwin in vitro scypeizindi, onsl azapoarsl paduandvl duggdysus adici den me amatiobl.

Hamuoiceci. KaaviHobvirul 10 Mkm dHcabblHOap yu KyHOIK mecminey KesiHde mMukpobka kapcel muimoiaikmiy apmypai dapediceciH

kepcemmi: Ta-Cu x#cabblHbIHBIH MaKcumaaodbl medxceay aiimarsl S. Aureus ywin 24,0 mm scone C. Albicans ywin 17,0 mm-2e scemmi. Nb-Cu
J#a6bIHbL YWiH Makcumanadsl medicey atimarsl of S. Aureus yuin 25,0 mm scare C. Albicans ywin 15,5 mm-2e scemmi.

KopwsimbiHobl. Ti-6Al-4V kopbimnacsiHan mypametH meceHiwke Ta-Cu, Nb-Cu scabblHoapblH KanmayFa apHAaAra mypakmsl moKnex
MazHempoHdbl 6ypKy pexcumdepi maydaadel. Ta-Cu scane Nb-Cu scabbiHOapbiHbIH 6aKMepusiapra Kapcol acepi CanblpaykyAaKmapra Kapcol
acepiHeH KaparaHoa muimoipek sxcaHe 6ipdell kanviHdbikma Ta-Cu yHabbiHdapsl 3Hdonpome3di MUKpoOmMblK UHPeKYUsAapoOaH Kopray yuiH
Nb-Cu xcabbiHdapsiHa KaparaHda xcakcewlpak. Ta-Cu scane Nb-Cu sxcabbiHdapbl 6ap 6akmepusiaapFa da, caybipaykyaakmapra oa mesimdiniei
JHcoFapsl sHOonpome3dik umnaaHmmaposl eHIipyoiH kesewezi 30p. AnbIHFaH Homudicesiep 6akmepuyudmik xcaHe 6uoytinecimoi Kacuemmepi
JHCOFAPbL MEOUYUHANBIK UMNJAAHMAMMAPFA APHAAFAH HAOBIHOApObl Ay MEXHOA02USANAPbIH daMblmy YWIH hatidaasl 604bin mabblaadsl.

Tyilin ce3dep: 6uomeduyuHablK Kopbimna, MazHempoHobl 6YPKY, 6aKkmepusFa Kapcol j#abblH, NPOMe3Manbl UHPEKYUSCHL.
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Abstract

The aim of this study: Evaluation of the antibacterial properties of two-component metal coatings based on Cu-Ta and Cu-Nb applied
to samples from the biomedical Ti-6Al-4V alloy by magnetron sputtering.

Methods. Two-component metal coatings based on Cu-Ta and Cu-Nb were obtained by magnetron sputtering with joint spraying of
targets made of pure metals Cu, Nb, Ta. The antibacterial and antimicrobial properties of the coatings were evaluated in vitro using the disk
diffusion method, also known as the radial diffusion method in agar.

Results. It was found that coatings with a thickness of 10 microns demonstrated varying degrees of antimicrobial efficacy during three
days of testing: the maximum inhibition zone of the Ta-Cu coating reached 24.0 mm for S. Aureus and 17.0 mm for C. Albicans. For Nb-Cu coating,
the maximum inhibition zone reached 25.0 mm for S. Aureus and 15.5 mm for C. Albicans.

Conclusions. The optimal parameters of direct current magnetron sputtering of Ta-Cu Nb-Cu antibacterial thin films on Ti-6Al-4V alloy
substrates have been selected. The antimicrobial effect of Ta-Cu and Nb-Cu coatings is more effective against bacteria than against fungi, and
with the same thickness, Ta-Cu coatings are better suited to protect the endoprosthesis from microbial infections than Nb-Cu coatings. Ta-Cu
and Nb-Cu coatings are promising for the production of endoprosthesis implants with increased surface resistance to both bacteria and fungi.
The results obtained are promising for the development of technologies for obtaining coatings for medical implants with increased bactericidal
and biocompatible surface properties.

Keywords: biomedical alloy, magnetron sputtering, antibacterial coating, periprosthetic infection.
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Abstract

Osteoarthritis of the knee joint (KOA) is a common chronic joint disease that most often affects adults over the age of 60. Recent
studies indicate its progressive nature, involving structural changes in various components of the joint, including articular cartilage, synovial
membrane and ligaments.

Globally, about 250 million people suffer from KOA, with the incidence of KOA increasing due to asymptomatic cases, obesity and
other factors. Women are more likely to be affected by this disease than men. OA is becoming one of the main causes of disability in the world,
accounting for 85% of the burden of KOA. Approximately 10% of people over the age of 60 suffer from KOA, which leads to movement restrictions

The purpose of the review is to highlight recent studies on imaging and current treatments for KOA, as well as an analysis of the
prevalence of this disease.

Due to the severity of the process and the pain syndrome, non-surgical methods are often insufficient. Joint replacement is an important
method of treatment at the terminal stage. However, other methods, such as corticosteroid injections, hyaluronic acid and the use of cells, can
slow the progression of the disease. Timely diagnosis plays a key role, given that KOA can be asymptomatic in the early stages. It is important
to take into account the symptoms, clinical data and results of various imaging techniques for effective disease management.

Keywords: osteoarthritis of the knee joint, diagnosis of osteoarthritis, treatment of osteoarthritis, total endoprosthesis, mesenchymal

stem cells.
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Introduction

Knee osteoarthritis (KOA) is the most common
chronic multifactorial joint disease, which mostly affects
adults 60 years of age or older [1]. According to the
latest research, osteoarthritis (OA) is the progressive
musculoskeletal condition, that injures dominant weight-
bearing joints, like the hips or knees joints [2-4]. This
inflammatory disease includes structural changes in the
articular cartilage, subchondral bone, Hoffa's adipose
tissue, synovia, ligaments and muscles, therefore it is
characterized not only as a mechanical degeneration of
the articular cartilage, but also as concomitant structural
and functional changes in the entire joint, including the
meniscus and periarticular ligament [5,6].

Approximately 250 million people in all regions of
the world suffer from OA, in that case the incidence of KOA
increased significantly over the decade due to the higher
prevalence of asymptomatic cases, as well to obesity and
other risk factors [7]. Women suffer more often, which is
confirmed by data on the prevalence of KOA at the age of 60
years and older, in men it is about 10% and 13% in women
[1].

According to the GBD 2015 Disease and Injury
Incidence and Prevalence Collaborators, KOA is the main
cause of the burden of osteoarthritis worldwide and
estimated around 85% [8]. OA is one of the leading causes
of increasing the global years lived with disabilities (YLD)
[8]. Approximately 10% of the population over the age of 60
years is affected by KOA, and 80% of this population have

Causes and Risk Factors

Although KOA was thought to be a normal
consequence of aging and a mechanical consequence of
"wear and tear”, it has therefore been characterized as
degenerative. But now known that the development of
KOA is associated with a multifactorial complex interaction
of constitutional and mechanical factors, including
joint integrity, lifestyle, genetic predisposition, local
inflammation, mechanical influences, as well as cellular and
biochemical processes [12-14]. The development of KOA is
closely related to the aging of the body, since radiological
signs occur in more than 75% of people over 75 years
of age [15]. Obesity (elevated body mass index (BMI)),
joint displacement and instability leading to increased
mechanical stress are strongrisk factors for KOA [16,17]. The
medial tibiofemoral compartment, the lateral tibiofemoral
compartment, and the patellofemoral joint work together to
form an articulation. However, due to anatomical features,
excessive stress on the knee joint can adversely affect the
functionality of the knee joint. Therefore, long kneeling,
squatting, weight lifting, long-distance running, football and
other professional sports are associated with an increased
risk of developing KOA and frequent injuries. It has been
established that previous traumatization of the knee joints
increases the risk of developing KOA by 3.86 times due to
defects in cartilage, meniscus, and rupture of the anterior
cruciate ligament (ACL) [18].

In turn, the lack of load alsoincreases the prevalence
of KOA, because traumatization of the knee joint occurs due
to weak joints and less stable ligaments, however, this risk
factor is less influential than previous injuries [19]. Thinner

Diagnosis
KOA is usually accompanied by pain and stiffness
in the affected joints, mainly in the morning or after

prolonged sitting [25]. Pain disappears after half an hour,
which is a hallmark of other diseases: inflammatory and

movement restrictions, and 25% have functional limitations
that compromise the performance of daily activities [9,10].

Due to the fact that KOA is a chronic disease with
severe symptoms, such as debilitating pain, non-surgical
methods are not enough to improve the quality of life of
patients. In case of ineffectiveness of conservative methods
of treatment, to improve the quality of life, well-being
and physical condition of patients at the terminal stage,
joint arthroplasty is used, which is undoubtedly the most
important discovery in medicine. However, other methods,
such as the administration of corticosteroids, hyaluronic
acid, the use of mesenchymal stem cells, as well as platelet-
rich plasma (PRP) or autologous micro fragmented adipose
tissue with a stromal-vascular fraction can slow down the
existing condition.

An important aspect in the treatment of KOA is
timely diagnosis, due to the fact that KOA in the initial
stages can be an asymptomatic disease. Close attention
should be paid to the anamnesis and screening for patient-
reported outcomes such as pain, function and quality of
life, clinical findings such as joint tenderness and crepitus,
objective measures of physical activity, and various imaging
modalities such as magnetic resonance imaging, along with
biochemical markers research [11].

The purpose of the study: to highlight recent
research regarding KOA on imaging and modern therapies,
including prevalence studies.

patellas and differences in the size of the tibial condyles
distinguish the kinematics of the knee joint in women, with
an increased propensity to develop KOA [19].

KOA is a source of chronic pain, it affects the
development of depressive episodes, which are frequent
and severe consequences of KOA. Chronic pain creates a
vicious circle where the mentally unstable patient restricts
physical activity, and physical inactivity contributes to
increased knee pain and weight gain [20]. From which it
follows that KOA also affects the social burden, increasing it.

Genome-wide association studies have identified
90 genetic risk loci for developing KOA, but these loci are
not fully responsible for the development of KOA [21]. The
present meta-analysis examined the potential associations
between adipokines gene polymorphisms and KOA [22].
The association was observed in gene LEPR 1,137,101.
Additionally, limited data revealed that associations may
also exist in ADIPOQ rs2241766, VISFATIN rs4730153
and VISFATIN rs16872158 [23]. The relationship between
obesity and the prevalence of KOA has been confirmed
by a number of studies, in which it was indicated that
obesity contributes to an increase in the load on the joint,
the development of an inflammatory response, negative
consequences in the body and lifestyle change in favor of
reducing physical activity [16]. In the near future, according
to new studies, the prevalence of obesity will not decrease,
which would be associated with an increased incidence of
KOA and, accordingly, an increase in the number of surgical
interventions [17].

infectious arthritis, bursitis, tendonitis and meniscus
rupture. Patellofemoral KOA, which may occur alone or in
the presence of tibiofemoral KOA, is characterized by more
severe pain when going up and down stairs [26].
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KOA effusions are usually absent or mild, while them
are more common in inflammatory or infective arthritis and
may be accompanied by popliteal or Baker's cyst formation.
Bursitis is mostly identified by local pain. Infectious and
other inflammatory arthritis can be clearly distinguished
from KOA, since in these diseases the number of leukocytes
in the synovial fluid exceeds 2000 cells/cm3.

Clinical signs and symptoms of KOA may occur
before the appearance of osteophytes and narrowing of the
joint space on radiographs, so the absence of radiological
signs is not always a reason to exclude KOA from the
differential diagnosis. Despite normal radiographs, when
the clinical picture is indicative of KOA, the clinician should
initiate appropriate treatment [27].

Traditionally, = the  Kallgren-Lawrence (KL)
radiographic classification system is used in the diagnosis of
KOA, assessing the degree of development of KOA from level
0 to 4. Consistently, joint space narrowing, sclerosis, cysts,
deformities appear, while the appearance of osteophytes
indicates the presence of 22 degree [27].

The WOMAC scale is a questionnaire for self-
completion by patients, consists of 24 questions

Treatment

Nonsurgical treatment. Conservative treatment is
prescribed for all patients diagnosed with KOA, especially
those patients who first visit a doctor with knee pain and
signs of KOA. Typically, such treatment includes a series
of manipulations aimed at reducing pain and increasing
joint mobility: reducing daily stress on the affected joint
and weight loss, therapeutic exercise, thermal procedures,
drug treatment (non-steroidal anti-inflammatory drugs
(NSAIDs)), injections of corticosteroids, hyaluronic acid,
glucosamine, platelet-rich plasma.

Intra-articular injections. The obvious advantages
of intra-articular injections are the low risk of systemic
adverse reactions, providing a more direct effect in the form
of potential pain reduction and improvement in physical
function. This is supported by studies that have shown that
such therapy is more effective than oral NSAIDs and other
systemic pharmacological treatments [30]. The introduction
of corticosteroids has a pronounced immunosuppressive
and anti-inflammatory effect, reducing the production of
interleukin-1, prostaglandins, leukotrienes, MMP9 and
MMP-11 [31-33].

However, the study found that administering
corticosteroids may be worse than giving physiotherapy
for one year [34]. The introduction of extended-release
triamcinolone acetonide has shown that this drug has fewer
systemic effects than traditional steroid injections [35-38].
It should be noted that too long-term use of corticosteroid
hormones can cause thinning of the skin with the appearance
of stretch marks and bruises, high blood pressure, elevated
blood sugar levels, cataracts, puffiness of the face (moon-
shaped face), thinning of arms and legs, poor wound healing,
growth retardation in children, leaching of calcium from
bones (with the possibility of developing osteoporosis),
weight gain and sudden mood swings [39].

Platelet-rich plasma (PRP) is a safe treatment
method at least in the short term (up to 12 months) and
is more effective than the administration of hyaluronic
acid (HA). A randomized clinical trial (RCT) conducted by
Raeissadat et al. compared the long-term effects of intra-
articular injections of PRP and HA on clinical outcomes
of patients suffering from KOA [40]. After 12 months, the
WOMAC pain score significantly decreased in both groups.

characterizing the severity of pain (5 questions), stiffness (2
questions) and functional ability (17 questions) of patients
with KOA [28].

Traditionally, the intensity of knee pain evaluates
with a 10 cm visual analogue scale (VAS). According to
this scale, there are four groups: mild (< 4 cm), moderate
(4-6 cm), severe (6-8 cm) and very severe (>8 cm) pain.
To achieve an adequate assessment of pain and physical
function, patients were asked not to take pain-relieving
drugs within 48 hours before the study [29].

MRI is used less often in the diagnosis of KOA, as it
is more often used in scientific research to detect early KOA.
MRI is indicated for conditions requiring faster action, such
as subchondral insufficiency, fracture, tumor or infection
[19]. Ultrasound is much more sensitive for detecting
osteophytes, with a sensitivity of more than 85%, but not
as accurate for narrowing the joint space [19]. Being a more
economically available research method, compared to MRI,
it can be used to track the progression of the disease.

The PRP group showed better results than the HA group
(P<0.001), especially at stages 1 and 2 according to KL scale
[40].

Weight loss. After a five-year follow-up, it was
found that weight loss reduces symptoms and slows
the progression of the disease [41]. At the same time,
biomechanics is significantly improved, it became known
that a decrease in weight by 1 kg leads to a fourfold decrease
in the forces acting on the knee [42]. It is important to taking
foods such as blueberries, raspberries and pomegranate
grass, which can reduce arthritis pain [43]. A randomized
controlled trial found that walking reduced pain scores by
1.38 points (on a scale of 0 to 10) (p = 0.003) [44]. Exercise
reduces the load on the knee joint during movement,
relieving pain and improving joint mobility and rotation
[45,46]. By the recent study, telehealth-delivered exercise
and diet programs improved pain and function in people
with knee osteoarthritis and overweight or obesity [47].

Supporting devices. The effectiveness of unloading
knee orthoses in KOA is doubtful due to the fact that most
studies on this topic are not randomized [48,49]. A cane,
shock-absorbing shoes, and inserts alleviate the symptoms
of KOA [50,51]. A recent study by a group of patients
wearing the biomechanical footwear device with 2 convex
adjustable rubber pads screwed to the outsole at the heel
and forefoot showed an improvement in the condition of the
patients [52].

Massage and manual therapy. A 60-minute Swedish
full-body massage once a week for 8 weeks has shown a
consistent effect in improving functional status in adults
with osteoarthritis of the knee compared to active controls
and usual care [53]. Manual therapy has a positive short-
term effect on reducing pain in patients with KOA [54].

Non-steroidal  anti-inflammatory  drugs  and
pharmacological treatment. European Association of
Osteoporosis and Osteoarthritis Economic Areas (ESCEO)
stated non-steroidal anti-inflammatory drugs (NSAIDs),
glucosamine sulfate (GS) and chondroitin sulfate (CS) as
first-line drugs for the treatment of KOA [55]. Taking NSAIDs
is associated with side effects, for example, the daily use of
drugs of this group four times increases the risk of bleeding
from the upper gastrointestinal tract.
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According to a meta-analysis of 280 RCTs, vascular
side effects are increased by 1/3 with the administration
of a cyclooxygenase-II inhibitor [56,57]. Both gels and
creams with ibuprofen, which are clinically effective, are
more commonly used in pharmacological treatment [58].
Ketoprofen and diclofenac preparations are well tolerated
when used topically [59,60]. Topical administration of
diclofenac sodium 2% is associated with good tolerability
and long-term clinical benefits [61]. The interleukin-1
inhibitor diacerein and the norepinephrine, serotonin
reuptake inhibitor duloxetine (SMD 0.39) can delay
the course of the disease, reduce pain, and improve the
quality of life of patients [62-64]. For patients with severe
disease, tramadol has been prescribed for a short time.
However, there are limitations to its use, such as limited
analgesic effect, tolerance, and physical dependence [65].
Acetaminophen is an alternative for patients allergic to
NSAIDs, contraindications include liver disease. In studies,
acetaminophen is less effective than NSAIDs in the treatment
of KOA (SMD 0.05) [66-68].

Surgical treatment. If conservative methods
have not shown results for at least three months, surgical
intervention should be considered in order to improve
the patient's quality of life. Surgical interventions include
several methods: arthroscopy, cartilage repair, osteotomy
and knee replacement (unicompartmental (UKA) and total
knee arthroplasty (TKA)).

Arthroscopy, debridement and osteotomy.
Arthroscopic lavage and debridement provide good results
in early and moderate KOA, and debridement can relieve
symptoms for up to 2 years without increasing the risk of
joint arthroplasty [69]. However, the results are notable for
their inconsistency [70,71]. The resulting microfractures can
positively influence the course of the disease by recruiting
bone marrow pluripotent stromal cells to cartilage defects
[72]. The traditional Coventry osteotomy transfers weight
off the injured area by moderately overcorrecting the varus
or valgus axis to relieve pain and slow degenerative process
and joint replacement. This intervention is more likely to be
performed in younger patients [73,74].

Unicompartmental knee arthroplasty. Single-piece
knee replacement is an TKA alternative for patients whose
disease is limited to one area of the knee, for example,
particularly in the tibiofemoral region (medial or lateral).
Being a less invasive procedure, patients can generally
be discharged earlier than those undergoing TKA and can
return to normal activities earlier, including work and
sports [75,76]. The longevity of the medial UKA is ~10 years
[77,78].

Total knee arthroplasty. For patients with advanced
osteoarthritis of the knee, TKA may be the only option
for managing pain and improving function. It is a safe
intervention that relieves pain by 90-95% and has an 1-2%
complication rate. As surgical techniques have become
advanced, more than 90% of TKA patients will continue to
report satisfactory outcomes 20 years after surgery [79].
Total knee arthroplasty involves cutting the damaged ends
of the tibia and femur and closing them with a prosthesis.
Partial recovery takes 6 weeks and full recovery takes up to

Conclusions

Conservative treatment is recommended at the
initial stages of KOA, while surgical treatment is indicated
for degenerative changes and collapse, which includes
arthroscopy, debridement, osteotomy and, ultimately,
unicompartmental knee replacement or total knee
replacement. In addition, it is necessary to note one of the
methods with a potential treatment option - cell therapy, the

1 year [80]. Although the overall life of a TKA prosthesis is
affected by a factor associated with orthopedic technologies.
In general, the average life is 15-20 years. Survival rates
up to 98% have been noted as a long-term outcome of TKA
[81]. Postoperative pain appears or persists in one in eight
patients without radiological or clinical abnormalities [82].
Infections, femoral-patellar problems, knee stiffness are
most common adverse effects. Blacks and Hispanics also
have a higher risk of adverse outcomes, including joint
infections after TKA [83].

Cell therapy. Current methods of managing
articular cartilage defects include multiple microfractures,
osteochondral autograft transfer, osteochondral allograft
transplantation, autologous chondrocyte implantation,
and matrix-assisted autologous chondrocyte implantation
[84]. However, these clinical repair methods mainly lead to
short-term functional regeneration with the formation of
fibrocartilage, and cannot provide sustainable restoration
of functional hyaline cartilage [85]. Currently, tissue
engineering technology using various hydrogel scaffolds,
mesenchymal stem cells (MSCs), and growth factors are
considered as the most promising therapeutic strategy for
the regeneration of cartilage and osteochondral defects [86].
MSCs are multipotent stem cells that possess self-renewal
capacity and can differentiate into various specialized cell
types such as adipocytes, chondrocytes, and osteoblasts [87].
MSCs can be obtained from various pathways, such as bone
marrow [88], adipose tissue [89], and umbilical cord [90],
and have recently been obtained from infrapatellar adipose
tissue (IFP) for cartilage regeneration due to their increased
chondrogenic capacity [91,92]. One of the advantages of
synovium-derived MSCs (SDMSCs) is that these cells are
tissue-resident stem cells, which actively participate in
maintaining joint homeostasis and cartilage repair [93].
Moreover, it has been demonstrated that compared to MSCs
isolated from other tissue sources, SDMSCs have greater
proliferation activity and chondrogenic potential in vitro,
rendering SDMSCs as an appropriate source for cartilage
regeneration [94].

It was reported that the implantation of MSCs alone
often leads to the formation of fibrocartilage, indicating
that the in vivo environment is not sufficient to induce
chondrogenesis in cartilage defect [95]. Recently, a number
of studies demonstrated that MSCs encapsulated in hydrogel
scaffolds with chondroinductive growth factors significantly
repaired cartilage defects in contrast to individual
application of MSCs or growth factors [96]. Transplanted
MSCs can differentiate directly into chondrocytes and
promote cartilage regeneration, secrete a number of growth
factors and cytokines, where PDGF is the most effective
growth factor and can promote tissue integration [97,98].
There have been many studies on the treatment of KOA [99-
101]. MSCs have unique immunomodulatory properties to
reduce inflammation, enhancing angiogenesis, cell survival,
and differentiation [102,103]. Recent studies have shown
that MSC-derived exosomes can inhibit the development
of KOA and summarized the results of studies on exosomes
derived from various MSCs and their efficacy in KOA therapy
[104,105].

purpose of which is to improve the structural integrity of the
damaged joint, treat pronounced bone edema and create the
potential for remodeling articular cartilage. We hope that
such studies would be reasonable, since the most important
purpose is to restore the structure of articular cartilage.
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Tyninaime

Tize 6yviHbl ocmeoapmposbl (TEOA) - scui scardaiioa 60 sjcacmaH ackax epecekmepae acep ememiH co3blAMaabl 6ybiH aypysl. COHFbI
3epmmeysiep OHbIH npozpeccusmi cunamolH kepcemeoi, 6YbIHHbIH apmyp1i KoMnoHeHmmepinoezi KypblLablMOblK 632epicmepoi, COHbIH fwiHde
6ybIH weMipweaiH, CUHO8UAILObI KAObIKMbL JcaHe 6atiaamMoapdsl KAMMUObL

JKahanovik deHeelide 250 muaauoura sxyvlk adam TBOA-meH ayblpadel, cumMnmomcbi3 xHcardalinapra, cemiszdikke iaHe 6acka
dakmopaapra 6atinansicmsbl TEOA xcuiniei apma myckeH. Epkekmepze KaparaHoa aliesndep 6ya aypyra xui ywbipatios. TEOA aaemadezi
MyeedekmikmiHy scui ke3decemiH cebenmepiHiy OipiHe aliHaabin, aypydblH ayblpmnabiFeiHbiH 85%-biH Kypatidvl. 60 xcacmaH acka
adamdapdviy wamamer 10%-vt TEOA-MeH aybipadbl, 6y KO3Fablc wekmeyaepiHe akesaeoi.

Llonydeiy makcamul TEOA-Hbl GellHesney MeH 3amaHayu emdeyze Kambvlcmbl COHFbl 3epmmeysaepdl, coHoall-ak ocbl aypyosblH
mapanyblH maadaydsl KamMmy 6016in MabbL10bL.

TIpoyecmiH ayblpbIFbIHA JcaHE AYbIPCbIHY CUHOPOMBIHA 6QUAAHBICMbL XUPYP2USIABIK eMec ddicmep xcui seardatioa sHemkiaikciz 60auin
scamadst. ByviHdapdsl sHdonpome3dey coHFbl camblda emoeydiy MaHbi30bl 30iciH ycbiHadbl. Aaatida, kopmukocmepoudmul UHBEKYUsAAp,
2UA/YPOH KblWKbLAbL HCIHE HaAcywanaposl Koa0aHy cuskmol 6acka adicmep aypydsiy damysiH 6aceHdemyi mymkiH. Epme keseHdepde THOA
acuMnmoMamukasslk 604ybl MYMKIH eKeHIH ecKepe omblpbln, Yakmblabl dUA2HO3 KO MaHbl30bl pes amkapadst. Aypydel muimdi 6ackapy
ywin cumnmomaapdbl, KAUHUKAIbIK depekmepoi JcaHe apmyp/i duazHOCMUKaablkK GeliHesney adicmepiHiy HomudicesepiH eckepy Maybi30bl.

TyiliH ce3dep: mize 6ybiHbl 0CMEOAPMPO3bl, 0CME0ApMpPo30blH JUAZHOCMUKACLL, 0cMeoapmpo3dbly eMi, MoablK 3Hdonpomesaey,
Me3eHXUMAbIK 6aFaHaAbL HcaACywaap.
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Pe3ome

Ocmeoapmpo3 kosenHozo cycmasa (OAKC) npedcmasssiem co6oil pacnpocmpaHeHHoe XpoHUuveckoe 3a60JesaHue cycmaegos,
uawe ecezo nopasxcaroujee 83pocavix cmapuie 60 aem. [locaedHue ucciedo08aHust yKasblearwm HA €20 NPO2peccusHbIll Xxapakmep, 808.1eKast
CmpyKmypHble U3MeHeHUsl 8 pa3IUYHbIX KOMNOHEHMAX CyCmasa, 8KA04As CyCMAgHOU Xpsiwj, CUHOBUAILHYI0 060/104KY U C8513KU.

Ino6aavHo okos0 250 muanuoros yenogek cmpadarom om OAKC, c pocmom 3a6oaesaemocmu OAKC u3-3a 6eccumMnmoMHbIX cayyaes,
odicupeHus u opyaux pakmopos. eHuuHu! Hauje nodeepiceHbl IMoMy 3a60.1e8aHut0, Yem myxcuuHvl. OAKC cmaHoeumcest 00HOU U3 2/1a8HbIX
npuyuH uHeaaudHocmu 8 mupe, ooycaasausas 85% é6pemenu OAKC. IIpubausumenvro 10% srodetl cmapuwe 60 1em cmpadaiom om OAKC,
umo npusodum K o2paHu4eHusM 8 nepedsusiceHulU. B ces3u ¢ sbipajiceHHocmblo npoyecca u 6016020 CUHOPOMA, HeXupypauveckue mMemodbl
yacmo okaswvl8amcst Hedocmamo4HbIMU.

Llesb 0630pa 3aka0uaemcs 8 oceeujeHuU HedagHUX Ucc.1edo8aHull, KACAWUXCS 8U3YAAU3AYUU U COBPEMEHHbIX Memo008 AeyeHus
OAKC, a makaice aHau3za pacnpocmpaHeHHOCMU 31mMo2o 3a60.1e8aHUsl.

SHdonpome3upogarue cycmasos npedcmasasem cobol B8axCHbI Memod JeveHuss HA MmepMUHAAbHOU cmaduu. OJdHako
Opyeue Memodbl, makue KaK UHBeKYUU KOpMUKOcmepoudos, 2uaaypoHosds KucA0ma U UChO/b308aHUe KJAemok, Mozym 3amedaums
npozpeccupogaHue 3a6oaesanus. CeoespemeHHast QUAZHOCMUKA u2paem KJA4egyro poib, yHumsleas, 4¥mo Ha paHHux cmadusix OAKC moxcem
npomekams 6eccuMnNmMoOMHO. BajxcHo yuumsieams cuMnmombl, KAUHU4YecKue JaHHble U pe3ybmamsl pazAuvHblX Memodoe 8usyaau3ayuu
04151 agppekmugHo20 ynpas.ieHusi 3a60.1e8aHUEM.

Kamwuessle caosa: ocmeoapmpo3 KOJ/1IeHHO20 cycmaea, duazHocmuka ocmeoapmpo3a, JeveHue ocmeoapmposd, momaJ/bHoe
3H00np0mesuposaHue, Me3eHXUMA/1bHble CIMB80/108ble K/1eMmKU.
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Pe3ome

IIpo6aema nocaeonepayuoHHoll 604u nocse 3H0ONPOME3UPOBAHUSI KOJEHHO20 Cycmasa s18/51emcst 3Ha4umeAbHoll npobsemotl,
Komopasi yxyowaem cocmosiHue 60/bHblx, npensmcmaytoujell ux danvHellwell akmususayuu u peabusumayuu. /as npodusakmuku
passumusl 8uIpaNceHHo20 60.1e8020 CUHOpoMa nocae 3HOONPOMe3UpO8aHUs] KONEHHO020 cycmasa O6blL1a Npeds1odceHa J0KAAbHAS
UHPUALMPAYUOHHAS aHa/12e3Us], 8KAI0YaWas aHecmesupylowull npenapam, HecmepouodHblll npomueogocnalumenbHulil npenapam u
adpeHanuH.

Llenv uccaedoeanus: oyeHums 3PpekmueHocmb AOKAALHOU UHPUALMPAYUOHHOU aHaze3uu npu 3HOONpoOmMe3uposaHuu
KO/IeHHO20 cycmasda ¢ oyeHKOol noc/1eonepayuoHHol 60u.

Memodul. B pamkax 00HOYeHMpPO8020 pempocneKmusHo20 uccaedogaHus 6blau u3yyeHsl pedyabmamsl AeveHust 81 nayuenma
€ 0cmeoapmpumom Ko/1eHHO020 cycmagd, KOmopbiM 6bl10 HA3HAYEHO nepsuvHoe 3Hdonpome3upogaHue 8 nepuod ¢ sHeaps 2022 200a no
dekabps 2023 2oda. Ilayuenmam ocHogHoll epynnvl (40 uesosek) 88oduau 00HOKpamHyro 003y JA0KAAbHOU UHPUALMPAYUOHHOU aHAA2e3UU
UHMpaonepayuoHHo, mo20a Kak nayueHmam KoOHmMpoavHol zpynnel (41 uenoeek) danuasi npoyedypa He nposodusach. Pezysbmamot
CPABHUBANUCHL NO OYEHKe NOCAeoNepayuoHHoOL 60U U nompebieHus: HApPKOMUYeCKUX aHa/12emukos 8 060uX epynnax.

Pezynemamul. TlayueHmvl 0CHOGHOU epynnbl UMeAU 3HAYUMeEJbHO 6oJee Hu3Kue nokasameau 6oau 6 nepuod om nepeozo
nocseonepayuorHozo oHs (BALI cocmasua 3,05) do wemeepmozo nocaeonepayuoHHozo oHs (2,75) no cpasHeHulo ¢ KOHMPOALHOU 2pynnol
(506 u 3,2) (p<0,001). [lompebaeHue HapKoMu4eckux aHa/12emuKo8 8 0CHOBHOU 2pynne makdice 6bl10 HAMHO20 MEHbUE NO CPABHEHUID C
KOHMpO/bHOU 2pynnotl.

Bv16800dbl. [IpumeHeHue /N0KAAbHOU UHPUALMPAYUOHHOU aHa2e3uu 80 8pems onepayuu nho3go.siem gdekmusHo CHUUMDL
noc/eonepayuoHHyo 6016 U nompeGHOCMb 8 HAPKOMUYECKUX AHA/12eMUKAX Y NaYyUeHmos ¢ 3H0onpomesuposaHue KoJ1eHHO20 cycmasa.

Karueswle caosa: 3H00npome3upoeaHue, u:-lgﬁlmbmpauuo;-maﬂ aHasze3ust, Ko/eHHbIl cycmas, nocsieonepayuoHHas 60.10b.
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BBeaenue

TotanbHOE
cycraBa (3KCQ)

3H/IONPOTE3UPOBAHUE  KOJIEHHOTO

SABJISIETCS pacrnpocTpaHeHHOH
opTone uyecKou npoLeaypoH, 03BOJISAIOILEe
06JIETYUTh COCTOSIHME OOJIBHBIX B TepMHUHaJbHOU
CTaZiuM JleTeHepaTUBHOIO OCTEe0apTpo3a KOJIEHHOTO
cyctaBa. OpHako OJKC cBfiI3aHO CO 3HaYMUTEJbHOU
rocsieoneparoOHHON 60J1b10, KoTOpast MOXeT
NpPensiTCTBOBATh peabuanTaLUU U BbI3bIBATb
OCJIO’KHEHHS. Beuin npe/J10XKeHbI pasJin4Hble
MeToAbpl o6JieryeHuss 6oJiM, BKJIOYasg IPOAJIEHHYIO
3NU/YPaJbHYI0 aHa/Ibre3ulo, 0JI0KaJy NepupepruyecKux
HEPBOB, JIOKAJbHYI0 HWHOUJIBTPALMOHHYIO aHa/Ire3uio
(JIMA) [1], BHYTpHUBEHHYIO aHAJre3UI0 IMOJ KOHTPOJIEM
nanMeHTa W IepopasbHyI0 aHajbresuio. IlpojJieHHas
3NUAypaJbHas aHeCTe3Usl MOXKET BBI3bIBATb TaKHe
TsDKeJIble  OCJIOXKHEHMs, KaK  II0cJeolepalMoHHass
roJIoBHasi 60Jib, UHTpPaOINepallMOHHAsA IMIIOTOHUS U PUCK
cnuHasbHOW HHekuuu [1]. Kpome TOro, BHyTpUBEHHbIE
WJIU IIepopa/IbHble HAPKOTHUKH MOT'YT BbI3bIBATh TOLIHOTY,
PBOTY, COHJIMBOCTb, YTHETEHHE JbIXaHUSA U 3a/lepiKKY

MaTepnanbl A MEeTOAbl

Jlu3ailH uccaejoBaHUA. ITO OJHOIIEHTPOBOE
pPeTpOCIeKTUBHOE KOTOpTHOE HCC/IeJJOBaHUE,
NpoBeJleHHOe Ha KJWHWYeCcKoW 6ase KazaxcraHko-
PoCCHUICKOTO MeJUIIMHCKOIO YHUBEPCUTETA, B KJIHWHHUKE
"Jloctap Men" ropoja AjMaThl.

IlanyeHTBI M MccIeAyeMasa mnNomyasanus. B
JIAaHHOM HCCJIe[JOBaHUU y4yacTBOBa/IX Bcero 81 manueHTa,
KOTOpBIM 6b110 poBeZeHo JKC. OnepaTHBHOe JleyeHUe y
NalMeHTOB 060MX I'PYMI MPOBOAUIOCH O] CIHHAJbHOU
aHecTesned. KpuTepusMH HCK/IIOYEHHUs ObLIM HaJU4He
XPOHHUYECKOTO BOCHAJIUTEJbHOr0 3a00JIeBaHUS CyCTaBOB
(HampuMep, peBMATOW/JHOTO apTpUTa WJIM apTpPoNaTHH
[llapko); HaJIMYKEe COCTOSTHUM, UCKJIIOYAKOLUX TPUMEHEHNE
JIMA (Hampumep, a/JIeprusi WJIM HENepeHOCUMOCTb
npenapara, ucnosb3dyemoro npu JIMA, nodeyHas
HeJIOCTaTOYHOCTb, HapyllleHHe CBepPTbIBAEMOCTH KpPOBU
WM yaavHeHue nHTepBaa QT).

[launeHTaMm U3 rpynnel uccaefoBaHus (40
nalyeHTOB) NpOU3BOAUIACh HWHTpaolepaloHHas
JIoKa/IbHasi UHQUIbTPaLMOHHAs aHAITe3Usl KKOKTeH1eM»,
MMeUUM ciaeAyolmuil coctaB: PonuBakanH 2mr\mia -
100 ma+Ketoposnak 30 mr NelO+ApapeHanun 10 MKr\
ma+ 0,9% NaCl go 200 mia. Bo BTOpoil KOHTpOJIbHOM
rpynmne, coctosiBiield u3 41 nanueHTa JaHHas npoLeaypa
He npoBoauack. OueHka 3PpQPEeKTUBHOCTH «KOKTEUJIs»,
[0 CpPaBHEHUIO C KOHTPOJIbHOM TIpymnmol, npoBoauiach
NyTeM CpaBHEHHUS MHTEHCUBHOCTU 60JIM MO BU3YaJbHO-
a”asoroBoil mkase (BAII) wu d4actoTe BBeAeHUs
HapKOTUYeCKUX aHA/ITeTUKOB B TeueHMe 48 yacoB mocie
onepanMH.

CyLeCTBEHHBIX DPasJIMYMM MeXJy TpynnaMmy Io
UCXOJHBIM JieMorpapuyecKMM JaHHbIM He 6bulo. U3
npoJiedeHHbIX MNaunueHToB 64,2% (n=52) cocTaB/sau
>KeHIIHUHBI, 35,8% - MyxunHbl (n=29). Bo3pacT nauneHToB
BapbUpoOBaJ OT 52 0 83 sieT, Ipu 3TOM CpelHUM BO3pacT
coctaBua 63,2+-12,1 seT. U3 npoBeleHHBbIX omepaLuil
61,7% - 3HAONpPOTe3WpOBaHHe NPABOTO KOJIEHHOTO
cyctaBa (n=50), 38,3% - JsileBOro KOJIEHHOTO CyCTaBa
(n=31).

IIpoueaypsl Hccaea0BaHUs. HcxonHbie
o6csejloBaHUA ObLIM NPOBEJEHBbI /JI BCEX MNallMeHTOB
B 3TOM MCC/I€/IOBAaHUM, BKJIIOYAs IpeJonepanvoHHble
aHaJu3bl KPOBU U COOTBETCTBYIOIHME PEHTTEeHOBCKHE
CHUMKH. [lucbMeHHOe HMHPOPMHUPOBAHHOE COIJIACHe

Mouu [1,2]. Takum o6pasom, JIMA cTraHOBUTCA Bce GoJsiee
NONy/JsIpHON 6J1arojiapsi cBoedl BO3MOXXHOCTHU U306eXaThb
3THX OCJIOKHEHUH.

JlokanbHast UHQUIBTPALMOHHAA aHa/Ire3us ObliIa
BrnepBble onucaHa Kerr D.R. u Kohan L. B ABcTpanuu B
2008 roxy [1]. OHa nmpeamoJsiaraeT UCIOJIb30BaHUE CMECH
aHeCTeTHKa U HeCTepOUJHOTO MPOTHUBOBOCHIAIUTETBHOTO
npernapara, K KOTOPbIM MOXKET ObITb ZJ00aBJ/IeH afipeHaTuH
niau Koptukocrepous, [3,4]. Takke MeToJ npejroJaraeT
BBeJleHHe HHTpAONepalMoOHHO TIyTeM WHBEeKLUU B
3aJ/HIOI0 KaIlCyJly KOJIEHHOTO CyCTaBa, a TaKXe B MATKHe
TKaHU BOKpYT onepanuoHHoro mnoJss. [losaBiserca Bce
GoJsibllle [0Ka3aTesJbCTB B I0JIb3Y HcHoJb3oBaHusA JIMA
npu IKC [5-10].

Ilenb uccaesoBaHMA: OLEHUTH 3$PEKTHBHOCTh
JIOKQIBHOW  WHOQUJIBTPALMOHHOW  aHAITe3UW  IpH
9H/IONPOTE3WPOBAHUM KOJIEHHOTO CyCTaBa C OLIEHKOH
MoC/IeonepaoOHHON 60JTH.

Ha JKC 6bL10 mpefocTaB/eHO KaXK/IbIM MaIllMeHTOM.
[lepes omnepauueid Kax/JoMy MallMeHTyY [POBOAUIACH
AHTUOMOTUKONPOUIAKTHKA.

Bce npouenypel DKC BBINONHANUCE XHUPYypramMu
kJIMHUKHU JlocTap Mej ¢ UCNOJIb30BaHUEM MeJUa/IbHOTO
napanaTtesuIIpHoOro gocryna. JKryT He ucnosb3oBasncs. Bo
BCeX CJIy4asx UCNO0JIb30Ba/lUCh LIeMeHTHbIE NIPOTE3bl.

[launeHTaM OCHOBHOW rpynnbel cMecb JIMA
BBOJMUJIM CTEepPUJbHBIMM LINPULAMH [AJS  HHBEKLUH,
WH'bEKLUN NpoBoAWIU B 3 3Tana. Ha nepsBom stane JIMA
NMpOBOJUIN Nepesi LieMeHTHPOBAaHMEM M YCTAaHOBKOH
mpoTesa.  3ajHAsA  Kamncyla — MHQUIbTpUpOBajach
npuMmepHo 20% ot o6uero o6bema JIMA. Bo Bpems
HHQUIbTpaluyM usberaau cepefuHbl 3aJHeN KaIlCyJibl
M3-3a2 HEMOCpe/ICTBEHHOHN GJIM30CTH COCY/JUCTO-HEPBHOTO
nmy4yka. Bropoll aTam mpoBojuJics mocje UMILIAaHTALUU
npotesa: 60% o61iero o6beMa JIMA UHGUABTPUPOBAIOCH
B KoOJlJIaTepajibHble CBS3KM M MATKHE TKaHU OGOKOBBIX
MOBEPXHOCTEN TMepefHUX T[OBEPXHOCTEHM B 006JacTH
OoNepallMoHHOro JocTyna. TpeTuil 3Tanm NpPOBOAUIU
HeINoCpe/ICTBEHHO Ilepe/| yIIMBaHUEM KOXXU: OCTaBIINeCcs
20% o6bmero o6bemMa JIMA BBOAWJIM MOAKOMKHO.
B koHTposbHOU rpynme JIMA He OPUMEHSJIOCH.
AcnvpallMOHHBIM JIpeHaXXK He MCMNOJIb30BaJCcs B 0060HUX
rpynnax.

B koHTposibHOH rpynne u rpynne JIMA ciemoBan
OAMH U TOT 2Ke T[0oCJeoNepalMOHHbI MPOTOKOJIL.
BceM mauueHTaM B MOC/JeONepallMOHHOM  IepUoje
MpOBOJUJIOCH 06e360/MBaHUe, BKJIOYaBllee B cebs
HeCTepOMJHBbIH  MPOTHUBOBOCHAJMUTEJNbHBIM  NpenapaT
(HIIBII) ¥ HapkoTU4YecKHe aHaJreTUKU. BBejeHue
HapKOTUYECKUX aHaIreTUKoB (mpomegon 2,0 mu - 10Mr\
MJ1) IPOBOAUJIOCH 10 Tpe60BaHHIO NALlMEHTOB, HO He paHee
yeM 4yepe3 4 yaca nocje BBeJeHHs NpeAblAylield [03bl.
Beenenue HIIBII mpoBogusiock no cxeMe - ketonpodeH
100 Mr/2 mu 2 pasa B ieHb B TedyeHUU 48 yacoB, 3aTeM 10
Tpe6OBaHUIO.

[lepBUYHBIMU pe3y/bTaTaMH ObUIM OllEHKa GOJIH
no BAIIl B mepwos OT MEpBOro IMOC/IeONepaliOHHOTO
nua (104 1) nmo uerBeproro aus (IIO[ 4) u obuee
ynoTpe6JeHHe MPOMe/ioJa.
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[TanueHThl oneHuBaau 6oJib nmo BAII ot 0 mo 10,
rge 0 o3Havaso oTcyTcTBUE 60411, 2 10 — caMylo CUJIbHYIO
60J1b, KOTOPYIO TOJIBKO MOXXHO BOOGPa3UTh.

PerucrpupoBaiuch KOJIMYeCTBA B 103aX IPOMe/|0J1a
noTpe6isieMble KaXX/[bIM NallUEHTOM.

HccnenoBanue ofo6peHo JlokalbHOW KoMuccHel
KazaxcTaHcko-Poccuiickoro MeJUIMHCKOTO YHUBEPCUTETA
B 2022 ropy.

Pe3yJsibTaThl

[lauvenTel B rpynne JIMA vMenu 3HaYMTEJbHO
6oJiee HM3KMe TMOKas3aTeJu Oosu B nepuoz ot I10[ 1
zo [0/l 4 no cpaBHeHUIO C MalyeHTaMu B KOHTPOJIbHOH
rpynne. Ha TI0[ 1 cpepuuii mokasatesnb 6osu nmo BAII
coctaBua 3,05 B rpynne JIMA mo cpaBHeHuwoo c¢ 5,06 B
KOHTpOoJIbHOH rpymme (p<0,001); na [10/] 2 B rpynmne JIMA
nokasaresb 6osu coctaBua 3,15 mo cpaBHeHuIO c 4,65
B KOHTpoJibHOU rpynme (p<0,001). Pazniuuus B oLeHKe
60siu Ha [10/1 3 u I10/] 4 GBI MEHBIIMMHU, HO OCTaBaJIMCh
cTaTUcTUYeckd 3HayuMbIiMu. Ha I[10/] 3 mokasaTesib 601
B rpynne JIMA coctaBua 3,10, a B KOHTPOJIbBHOU rpymnne —
3,5 (p=0,001); Ha I[10/] 4 noka3aTtesb 6osu B rpynne JIMA
coctaBuJ 2,75, a B KOHTpoJIbHOM rpynre - 3,2 (p<0,001).

Cpe/lHee KOJIMYEeCTBO /103 TPOMe/[0J1a, HE06X0AUMOoe
nanueHTaMm nocse JKC B rpynne JIMA, coctaBuiio 1,4 10361
B [10/] 1, Torza Kak B KOHTPOJIBHOM I'PyIiIe OHO COCTAaBUJIO

06cyxaeHne

[TonyyeHHBIE pe3y/nbTaThbl MO3BOJISIIOT c
YBEPEHHOCTbIO CKasaTb, 4TO NpuMeHeHue JIMA 1npu
JKC 3HauMuTe/NbHO CHUXAET WHTEHCUBHOCTb 60JIeBOTO
CUH/JpPOMaA y MallMeHTOB B MOCJe0NepalliOHHOM NepHuo/e.
O6pauiaeT Ha cebss BHUMaHUe TO YTO HaAHUGOJBLIMN
o6esbosuBail  3dpdekt npu npumeHeHun JIMA
umeetcs B [10/] 1, 3atem Ha [10/] 2 u [10/] 3 umeeTcs gaxe
He3HaYUTeJbHOe YCUJIeHHe 60JIM 110 CPAaBHEHHUIO C IePBbIM
JlHeM. BeposiTHee Bcero 3TO CBfI3aHO C IOCTeNEeHHBIM
npekpaljeHreM JeHCTBUS KOMIIOHEHTOB «KOKTeMJs»,
U TOsIBJIeHHEeM IPOSIBIEHUN «UCTUHHOU 6osu» IJKC,
KOTOpble, OJHAKO OCTAlOTC 3HAUYUTEJbHO MeHblle Y
NalyeHTOB B rpyiie ¢ npuMeHeHueM JIMA no cpaBHeHHIO
C KOHTPOJIbHOU IpyIIIoH.

Xoresioch Obl OTpa3uTh CyO'beKTHBHbIE
BIeYaT/IEHUs OPUTra/ibl ONEPUPYIOLIUX XUPYProB, KOTOPbIe
MBI JJ1s1 ce6s1 OTMETHJIM NPH NPAKTUYECKOM NPUMEHEHUHU
JJAaHHOM MeTOAMKHU. B  GOJIBIIMHCTBE CJy4aeB HpH
npuMeHeHuH JIMA nauuveHTHl B IepBble CYTKH OLLYIIAIOT
JIMIIb YyMepeHHble 601 B 006J1aCTH ONEepUPOBAHHOHU
KOHEYHOCTH.  [loKasaTesbHbl  C/yyad  MaLUEHTOB,
KOTOpble OblIM ONEPUPOBAHbI HAMHU JBAXK/bl Ha pPa3HbIX
KOHEYHOCTAX B pa3HOe BpeMs U NONaJHd B 00e TpymIlbl
uccjesloBaHus. TaKUX NMalUMeHTOB 6bIO TPOe, U BCE OHU

BbIBOAbI

[IlpuMeHeHHe JIOKaJIbHOU WHOUIBTPALMOHHOHN
aHaJIre3uu MO3BOJISIET 3dpeKTUBHO YMEHBUIUTb
[OCJIEOTIEPAIIOHHYI0  60JIb B IEepHOL OT MEPBOro
0  YEeTBEepTOro  IOCJeoNepallMOHHbIe  JHH, a
TaKXe CHU3UTb  MOTpebJieHHe  HapKOTHYECKUX
aHaireTUkoB. [lo HamleMy MHEHHIO, TpeOGyeT H3y4eHHs
npo6JjieMa  MOCJEONepPAlMOHHOI0  00e360/MBaHUS Y
IPYNNbl TAIMEHTOB «PE3UCTEHTHBIX» K JIOKAJbHOH
WHOUIBTPALMOHHOH aHAJIe3UH.

KoH/IMKT uHTepecoB. ABTOpHI 3asBJAIT 06
OTCYTCTBUH KOHJIMKTA HHTEPECOB.

duHaHCHUpOBaHHeE. BHemHux UCTOYHUKOB

¢$uHaHCUPOBAHUSA He ObLIIO.

3%

06paboTKa MaTepHUaJIOB UCCJIeJOBAaHUS MPOBeJeHa
C TMOMOIIbI0 TMaKeTa MNPUKJIAJHBIX HporpamMm Microsoft
Excel XP ¢ wucnosnb3oBaHMEM TNapaMeTPUYECKHUX U
HelnmapaMeTpUuieCKux MeToq0B Bapl/IaLU/IOHHOI‘/’I CTaTUCTHUKH.
JlocTOBEpHOCTb pa3/IMYui onpejessaaach 1o t-KpUTepUIo
CTbIOJleHTa, pa3/jM4ve CYUTAJI0Ch JOCTOBEPHBIM MpPHU
p<0,05.

3,1 no3el B fenb B [10/] 1. Ha [10/] 2 cpefjHee KOIM4eCTBO
J103 MpOMe/10J1a COCTaBUIIO 1,2 103 B rpyIie UCCIeA0BaHUs
u 1,5 o3 B KoHTpOJIbHOMU rpynme. B cpoku 10/ 3 u [10/]
4 HapKOTHYeCKHWe aHaJreTHKH B 000UX TIpymnmax He
KCII0JIb30BaJIKCh.

CinyyaeB paHeBoOH HHPEeKUNH, 3aepXKKU
3aXHUBJIEHUS] paH Yy NAaIMeHTOB O06GOMX TpPynm He
O6blI0. Y OJHOro mnanMeHTa KOHTPOJBHOM TIpynmbl B
MOCJIEOTIEPALIUOHHOM ~ TEePHOJie  T0C/Te  BBIMUCKH U3
cranuoHapa Ha 15 cyTKH 6bLT AMArHOCTUPOBAH TPOMGO3
Iy6OKUX BEH TOJIeHM ONepUpPOBAHHOW KOHEYHOCTH,
6e3 mMpu3HAKOB uioTanuuu TpoMmba. [lanmueHT moJsy4an
aMby/saTOpHOe JieYeHHe y aHTHOXHpypra, B JHHAMHKe
COCTOSIHME C YJIy4lleHWeM, NPHU3HAKOB COCYAMCTOU
HeJI0CTaTOYHOCTH HeT. [lanmeHTt VZIOBJIETBOPEH
pesyabraToM JKC.

OTMeyaM 3HAYUTEeJIbHOE yMeHbIIEHUE WHTEHCHUBHOCTU
60J1eBOr'0 CUH/IPOMA IPU NpUMeHeHUH JIUA, 1o cpaBHEHHIO
C paHee NPOBEJIEHHOH onepanuen.

XoTesocb 6bl OTMETUTH HaJUM4UE OMNpeJieIeHHOIo
KOJINYeCcTBa MalLUMEHTOB, KOTOPBIX MbI JAJs cebs Ha3Bad
«pe3ucTeHTHbIMU» K JIMA, y KOTOpBIX NpUMeEHeHUe
MEeTOJAUKHU MpaKTUYeCKU He uMeso 3ddexkTa. B Hauem
HhccaeloBaHUM OHU cocTaBasian  10-15 mnpoueHTOB
OT BCeX TMalWeHTOB uccaefyeMoi rpynmnbl. OgHaKo
ob6pallaeT Ha ce6sl BHUMaHHe HaJluyue NPUMepPHO TaKoro
’)Ke KOJIMYeCcTBa MallMeHTOB B KOHTPOJIbHOM TrpyIlIe,
YPOBEHb HHTEHCUBHOCTHU 60JIEBOTO CUH/JPOMA y KOTOPBIX
3HAYUTEJNbHO MpeBbIIAJ CpPeJHIOI OLleHKY 60J1eBOro
CHUH/JIpOMa CpeJiHEero Io rpyIie.

Takum o06pasoM, Mbl IpeANoJaraeMm, YTO
CYyLIeCTBYET ONpeJie/ieHHas TIpynna HalueHToB, Y
KOTOPBbIX H3HAYaJIbHO CYLIEeCTBEHHO CHW)KEH YpPOBEHb
TaK Ha3blBaeMoOro «60JIeBOro IOpora», KOTOpble B
NPUHIMIE IJIOXO MepPeHOCAT JoOyo 6osib. [lo Hamemy
MHEHHIO, TpebyeT JajbHeillero H3ydeHUs MpobseMa
1ocJjie- ¥ MHTPAOINEepPALMOHHOTO 06e360/MBaHUA Y TaKUX
MalMeHTOB.

BsiarogapHocCTb. ABTOpBI BBIPaXKAIOT
6J1arolapHOCTh KOJUIEKTHUBY KAMHUKH "[loctap Mexn" 3a
MO/IIePKKY NPU POBEJIEHUH JJAHHOTO UCCJIeJ0BaHUSL.

Bksag aBTopoB. Konnenrtyanusanus - 0.K.M.; c6op
¥ aHasu3 JaHHbIX - [IILA.A., X.AT, 2K.E.A., B.P.P,; Hannucanue
yepHOBOM Bepcuu pykonucu - 0.K.M. TH.K. nanucanue
YUCTOBOM BepcuM U pefaktupoBanue - 0.K.M., TH.K,, K.E.A.
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Tyninageme

Tize GyviHbIH 3HAonpome3deydeH KeliiHel ayblpcbIHy Maceseci HAYKAcmMapoblH KHardaliblH HAWAPAAMAMbIH JHCIHE 01apoblH
6esiceHdiniei MeH me3 oHa/yblHa Kedepzi KeamipemiH MaHbI30bl Maceie 601bin Mabwliadsl. Tize 6ybiHbIH IHOONpome3zdeydeH KeliiH Kammubl
ayblpcbiHyobly 0aMyblH 6040blpMay YWIH KHcep2iaikmi UH@UAbMPAYUSALIK AHANb2e3Usl YCbIHbLAbIObL OHbIH KypamblHOA aHecmemuk,
cmepoudmsl eMec KabblHYFa Kapchl npenapam xcaHe adpeHaauH 604adbl.

3epmmeydiy makcamuwl: Tize 6ybiHbIH 3HOONpomesdeydeH KeliiHel aybIpcblHy OeHeelliH e/uley apKblabl mise ayblcmoulpy KesiHde
Jcepeinikmi UHPUALMPAYUSbIK AHANb2e3USIHbIY MuiMdinieid 6aranay.

ddicmepi. bip opmaasikmul pempocnekmugmi 3epmmey 2022 xcoladbly Kaymapsl meH 2023 HeblA0blH HeaMOKCaHbl ApanbiFbiHOA
Jicypeizinin, mize 6yviHbIH GipiHwinikmi aHdonpome3dey xcocnapaanraH mize GybiHbl ocmeoapmpumi 6ap 81 HaykacmuvlH Hamudiceaepi
3epmmendi. Hezizei monmarel Haykacmapra (40 adam) oma kesinde scepeinikmi uH@uabmpayusiavlk aHaab2e3usiHbly 6ip 003acsl eHziziadi,
as 6akwslaay mobuiHdaryl (41 adam) emdenywinepze 6ya adic KoadanvLamadsl. Homuosicenep eki monma da omadaH KelliHel ayblpcbIHy JHcaHe
ecipmkinik aHanbeemukmepdi mymouiHy MypFulCbIHAH CANbICMbIPLLAObL.

Hamuoicenepi. 3epmmey mobbiHdarbl emoenywinepde omadaH ketiiHei 6ipinwi kyHHeH (BAIL - 3,05) mepminwi kyHee (2,75) deliin
ayblpcblHy Kepcemkiwmepi atimapasikmati memeH 60410bl (p<0,001). An 6akbliay mobuiHOa calikeciHwe 5,06 xaHe 3,2 Kypadwl. Heziszi
monmarbl ecipmkinik aHasrbzemukmepoi mymuiHy 0a 6akbliay mobblMeH canablcmulpranda aadekatida memeH 6040bL.

Kopuimuindel. Tize 6ybiHbiH 3HOOnpomesdey 60UbIHWA XupypausielK apaaacy Kesinde dcepeinikmi uH@UAIbMPAYUsAbIK
aHanvee3usHbl Ko0aMy Haykacmapoa omadaH KeliHzi ayblpcblHydbl dicaHe ecipmKialk aHa/lbeemukmepee Kajxcemminikmi muimoi
memeHdemyze MyMKiHOIk 6epeoi.

Tyilin ce3dep: sndonpome3dey, UHPUALMPAYUSAbIK AHAIb2E3US,, Mi3e 6YbIHbl, 0nepayusi0aH KeliHai ayblpCbiHy.
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Analysis of the Effectiveness of Intraoperative Local Infiltration Analgesia in Knee Replacement
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Abstract

The problem of postoperative pain after knee replacement is a significant problem that worsens the condition of patients and impedes
the activation and rehabilitation of patients. To prevent the development of severe pain after knee replacement, local infiltration analgesia has
been proposed, including an anesthetic drug, a non-steroidal anti-inflammatory drug and adrenaline.

Purpose of the study: to evaluate the effectiveness of local infiltration analgesia in knee replacement with assessment of postoperative
pain.

Methods. A single-center retrospective study examined the outcomes of 81 patients with knee osteoarthritis who were scheduled for
primary knee replacement between January 2022 and December 2023. Patients in the main group (40 people) were administered a single dose
of local infiltration analgesia intraoperatively, while patients in the control group (41 people) did not. The results were compared in terms of
postoperative pain and narcotic analgesic consumption in both groups.

Results. Patients in the study group had significantly lower pain scores from the first postoperative day (VAS was 3.05) to the fourth
postoperative day (2.75) compared with the control group (5.06 and 3.2) (p<0.001) . The consumption of narcotic analgesics in the main group
was also much lower compared to the control group.

Conclusions. The use of local infiltration analgesia during surgery can effectively reduce postoperative pain and the need for narcotic
analgesics in patients with knee replacement.

Key words: endoprosthetics, infiltration analgesia, knee joint, postoperative pain.
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Case report

Application of Reversed Radial Forearm Flap for Reconstruction of a Dorsal
Hand Soft Tissue Defect: A Clinical Case
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Abstract

Worldwide, surgical techniques for soft-tissue hand defects have made use of the reversed radial forearm flap. Generally, has been used
in dorsal hand defects.

In this case report, we showed the outcome of a case where the reversed radial forearm flap was applied to treat the dorsal hand
defect. A 45-year-old patient who was injured in November 2020 as a result of stacking the right hand in the rotational mechanism. The injury
was received 3 days before admission to the hospital. The first stage of surgical treatment was performed - necrectomy of the wound of the right
hand. Afterwards, therapy using vacuum-assisted closure (V.A.C) was administered for 18 days. Once granulations had formed in the wound,
the patient underwent the second phase of surgical intervention. The reversed radial forearm flap was turned and placed in order to close an
opened, exposed bones and tendons in the dorsum of hand. There was no complication with flap viability in the postoperative period. Patient’s
Jjoint range of motion and vital functions were acceptable. This case showed that the Reversed Radial Forearm Flap can also be used in dorsal
hand defects.

Keywords: flap, pedicled flap, soft tissue injuries, hand injuries.
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Introduction

The dorsum of the hand is a specialized region
characterized by delicate and thin skin with limited
subcutaneous tissue. This unique anatomical structure
makes the dorsal hand particularly susceptible to various
types of injuries such as crush injuries, degloving, thermal
burns, and friction-related trauma [1]. These injuries
often result in exposed tendons and bones, necessitating
meticulous reconstruction techniques to restore both form
and function to this crucial anatomical area. The treatment
of cutaneous defects on the dorsal hand requires careful
consideration of various factors, including the size of
the defect, the available vascular supply, and the desired

Description of the clinical case

Informed consent was obtained from the patient for
inclusion in this case report.

The patient, a male, 45 years old, who was injured
in November 2020 as a result of stacking the right hand
in the rotational mechanism. The injury was received 3
days before admission to the hospital. Upon admission,
the diagnosis was «Acute osteomyelitis of the bones of the
right hand. Infected-scalped wound of the dorsal surface of

aesthetic and functional outcomes. The estimated extent of
the injury and the correct selection of adequate treatment
are determined by the AO Soft Tissues Wound Classification
[2]. Coverage possibilities using regional pedicle flaps
consist of the radial forearm flap [3, 4], ulnar forearm flap
[5,6], posterior interosseous artery flap [7-9], distal ulnar
and radial artery perforator-based flaps [10-12].

This case report has demonstrated that, in addition
to other reconstruction methods, the Reversed Radial
Forearm Flap (RRFF) can also be used in dorsal hand

defects.

the right hand with damage to the extensor tendons, with
a defect in soft tissues and skin IC3 103 MT1 NV1» was
diagnosed.

During the initial examination, an extensive wound
on the right hand of an irregular shape, 12.0x8.0 cm in
size, with multiple areas of necrosis and a fetid odor, was
observed (Figure 1).

Figure 1 - Exterior view of the hand before the operation

After preliminary preparation, the first stage of
surgical treatment was performed - necrectomy of the

wound of the right hand (Figure 2).

Figure 2 - Exterior view of the hand after the first stage of surgical treatment

Following this, therapy using vacuum-assisted
closure (V.A.C) was administered for 18 days. Once
granulations had formed in the wound, the patient

underwent the second phase of surgical intervention
(Figure 3).

Figure 3 - Exterior view of the hand before the operation
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Surgical technique. Before the surgical treatment,
we used Allen’s test to assess the palmar arch and the length
from the defect to the pivot point of the RA to determine the
required pedicle length.

An S-shaped incision was made on the skin, and
then the skin was carefully separated from the underlying
adipofascial tissue while ensuring that an adequate amount
of skin was retained in the donor area.

Figure 4 - Following the grafting of skin

Borders of the adipofascial flap, which included
the forearm fascia, were cautiously cut, with special
attention given to protecting the radial artery perforators
and adipofascial tissue. In the proximal forearm, the radial

artery and accompanying veins were dissected and tied off.
Great care was taken to preserve the lateral antebrachial
cutaneous nerve.

Figure 5 - Following the grafting of skin and the primary closure of the donor site

The dissection of the flap proceeded from the
proximal to the distal region, ending at a pivot point located
1 to 2 cm above the radial styloid. The RRFF was then
relocated to the intended area of defect either through a

-

subcutaneous tunnel, directly transposed and sutured in
place. A skin graft was applied over the flap (Figure 4, 5). The
patient came for the follow-up after 2 months (Figure 6).

\'
¥
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il it
it

Figure 6 - Post-op at 2 months showing good functional results and acceptable cosmetic appearance of the donor area

Discussion

Restoring dorsal hand defects is crucial for
preserving hand mobility and function. Various approaches
for reconstruction have been outlined, ranging from
employing skin grafts to utilizing free flaps. Skin grafts are
unsuitable for addressing defects involving exposed tendons
or bones due to their limitations, and their tendency to
contract during healing poses a significant drawback in
appropriate cases where they are employed [13-16].

In our case, we used an RRFF flap, which requires
sacrificing a major artery in the hand posing a risk to hand
viability and leading to reduced blood supply.

While there are alternative flap techniques that aim
to preserve the radial artery, each comes with significant
drawbacks.
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For instance, the flap described by Bertelli and
Catarina [17] closely resembles the distally based RRFF flap
butinvolves the dorsal superficial branch of the radial artery
and is taken from the lateral dorsal forearm. This method
involves more technical complexity and may produce less
desirable cosmetic outcomes.

Another option is the dorsal ulnar artery
fasciocutaneus flap described by Becker and Gilbert [18-
19], which has limitations due to its short pedicle, limited
rotation, and retrograde venous drainage. Both authors
Becker and Gilbert have denoted that the dorsal ulnar
artery fasciocutaneus flap has to be 10.0 x 5.0 cm.

The posterior interosseous artery flap (PIAF) [20-
22] is another possibility. It does not sacrifice a major
artery of the hand, but it demands a time-consuming and
technically demanding microsurgical procedure because
the PIAF is close to the posterior interosseus nerve and
their separation is difficult to avoid injuries to the posterior
interosseus nerve.

Also, we can use the pedicled groin flap (PGP)
described by McGregor and Jackson [23-24]. The PGP is
based on the superficial circumflex iliac arteriovenous
system, which gives an optimal vascular supply that

Conclusions

We selected this particular flap for our patient due
to its straightforward one-stage procedure and consistent
anatomical characteristics, which simplify the surgical
process and reduce operation time. An essential benefit of
the Reversed Radial Forearm Flap is that it eliminates the
need for intricate microsurgical techniques. Additionally,
the flap offers thin, flexible tissue for the hand, providing
excellent and inconspicuous coverage for exposed
structures, along with a smooth surface that facilitates
tendon gliding.
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Tylinaeme

Bykin asemde xcymcak miHHIH KO/ aKayAapblHA APHAAFAH XUPYpausiablk adicmep kepi paduandsl 6ineK KaknarsiH KO0A0aHAdbL.
ddemme K010blH apKa akayaapblHoa K0A0aHblAaObL.

Bys kAuHukasawlk ecenme 6i3 K0/10blH apka akayblH emoey ywiH Kepi paduandsl 6Giek Hankblulbl KOAOAHLIAFAH HAFOaoblH
HamuoiceciH kepcemmik. 2020 x#cbl10blH KapawacsiHOa OH KObIH aliHA/y MexaHusMiHe caty HomudiceciHde xcapakam aarax 45 xcacmarbel
HAayKacmoly KAUHUKAALIK Jcardativl cunammasadst. XKapakammul aypyxaHara myckeHze oeliiH 3 KyH 6YpuiH aaraH. Xupypausiavik emoeyoin
6ipiHwi Ke3eHi — O K0/10bIH HcapAcbIHA HeKpekmoMusi JHcacandvl. OdaH ketlin 18 kyH 601ibl 8akyymavl scabydsl (V.A.C) koadaHamviH mepanus
Jrcypeizindi. Kapada mytiipwikmep natida 604FaHHAH KelliH HAyKacka Xupypausiiblk apaaacyovld ekiHwi ke3eqi emmi. Kosidviy apmibl
JHCAFLIHOAFLL AWBLAFAH cyliekmep MeH ciHipaepdi scaby ywiH kepi paduandvl 6i1eKk Kaknarvl 6ypblabin, Kolibladsl. OnepayusioaH Ketiiei
Ke3eHOe Kaknaxkwaxuly emipuieHoiziMeH ackblHy 60AFaH X4coK. Haykacmoly 6ipseckeH KO3Fa/bIC ayKblMbl dcaHe eMIPAIK (yHKYUuaaapbl
Ka/anblHa Keamipindi. TanKblLAAHFAH KAUHUKA/AGIK KHcardall Kepi paduasodvl 6inek KaknarblH Ko/O0blH apkKa akay/1apbiHoa 0a KoA0aHyFa
601amblHbIH Kepcemmi.

TyiiiH ce3aep: kaknakwa, nedukysp1bl KAKNAK, HCYMCAK MiHOep Hcapakamol, 6iaeK HapaKambol.
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Pe3ome

Bo ecem mupe 8 xupypauueckux Memoodax eyeHus depekmos Ms2KUX mKaHetl KUCmu Ucho/163yemcs nepesepHymblil 1yuegoll 10cKym
npeonJeyss, KOMopblil UCN01b3yIoM Npu deeKmax MolAbHOU CMOPOHbLL KUCMUL

B daHHOM KAuHu4eckom omuyeme Mbl NOKA3AAU UCX00 CAy4vas, kKo20a 0415 nevyeHus dedpekma mbulabHOU CMOPOHbI Kucmu 6bla
npumeHeH 06pamHulil y4esoti 10ckym npednseuss. boavHoll, 45 1em, nosyvua mpasmy e Hosi6pe 2020 200a 8 pezysbmame 3axcamust npasoll
PYKU 80 spawjamebHOM MexaHuszme. Tpasma nosyveHa 3a 3 0Hs do nocmynseHus: 8 601bHUYY. BeinoHeH nepsbili aman Xupypau4eckozo
J1eveHUsl - HeKpIKmomusi pausl npagoll pyku. ITocse amozo & meyenue 18 dHell nposodusace mepanusi ¢ UCNO1b308AHUEM BAKYYMHO20
sakpvimus (V.A.C). Illocae popmuposanust epaHyaayuli 8 paHe 6016HOMY bbla npo8edeH 8Mopoll aman Xupypau4ecko2o eMeuamebcmad.
IlepesepHymulii paduaabHblii 10CKYym npedneuss 6bla N08EPHYM U NOMEWeH 0151 3aKpblmusi OMKPbIMbLX, 06HAHCEHHbIX KOcmell U CYyXoxHcuaull
mbL1bHOU nosepxHocmu Kucmu. OCA0HCHEeHUTl ¢ #HU3HECNOCOOHOCMbIO 1I0CKYyMa 8 Noc/eonepayuoHHOM nepuode He 6b110. 06vem dsusiceHull u
JCU3HEHHble hYHKYUU Cycmasos nayueHma 6blau npuemaemMsimu. Imom KAUHUYEeCKUl cay4ail nokasasi, ¥mo nepesepHymolil 1y4esoli 10CKym
npedn/ievbs makice MOXHO UCN0.16b308aMb Npu degheKmax mulabHOU CMOPOHbI KUCMU.

Kamwueswle cnosa: JIOCKym, /IOCKYM HA HOJCKe, mpaema MAz2Kux mkaHeli, mpasma Kucmu.

40



Traumatology and Orthopaedics of Kazakhstan, Volume 71. Number 1 (2024)

https://doi.org/10.52889/1684-9280-2024-1-71-41-49
YK 616-089.23; 616-001
MPHTH 76.29.41

0630pHasA cmames

CoBpeMeHHbIE CTPAaTeruy JieYeHus JereHepaTuBHO-AUCTPOPUIeCKUX
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Pe3wome

B Hacmosuwee gpems cyujecmseyem 6osbWoOL 8bl60p Memodoe Jev4eHus 2pbliUu MeHno3eoHKO8020 ducka, makue Kak:
KOHCepsamuegHoe Jsie4eHue, npumMeHeHue .")nudypa/lele llH’beKl{lllj, J1evebHbIX 610Kad N0380HOYHUKA, MemModo8 MOﬂEKy/IﬂpHOlj mepanuu u
2eHHOoU UHICeHepuu, pas/uvHbsle Memodbl onepamugHo20 J1ieYeHUusl.

Lleavs daHHO20 0630pa 3akayaemcsi 8 U3y4eHUU Cyuecmeylowux Ha ce200HAWHUlL deHb Memodos JeveHust deceHepamueHo-
ducmpoguyeckux 3a60.1e8aHUll NO36OHOMHUKA, 8 MOM YUC/e UX NPeuMyuecms u Hedocmamkos.

Hccnedosanust | ypoeHsi dokazamesbHOCMU NOKA3AAU NpeuMywecmed Xupypaudeckux memodos JeveHus. B npumeHneHuu
Xupypau1ecko2o nodxoda Ha ce200HAWHUL 0eHb cywjecmayem 601bWoll 8b160p MemoduK (MA/10UHBA3UBHbBIE ONEPaAyUU C UCNO.1b308AHUEM
9HJOCKONUU, Mexcmen080l cnoHOUI00€e3 € UCNOIb308AHUEM PA3AUYHbIX MPAHCNAAGHMAMO8 U Kelidiicell, 8 MOM vucae ¢ NpuMeHeHueMm
K/1eMOYHbIX MexHO/102Ull), YMo makdice 0c/104cHsem 3adayy 8bl60pa onpedeseHHOU MaKmuKu JeveHus.. Bapuanmol Xupypauveckozo eveHust
3a60.18aHUTI MENHCNO380HOUHLIX JUCKO8 NPOMUBOPEYUBLI, NPU 3MOM dokazamebHas 6a3a cpedHe20 U HU3KO20 Kadecmaa noddepicusaem
Kaxicoblll u3 Memodog: dekomnpeccuro, OUCKIKMOMUI, popMuposaHue cnoHou100e3a U 3aMeHy Meino380HOUHbLIX dUCKos. Xupypauieckue
eMewamenbcmea conpsidiceHsl ¢ onpedeseHHbIMU PUCKAMU U OCAONCHEHUSIMU, N03IMoMy ux caedyem npedndzamb nocae mozo, Kak
KOHCep8amuegHble Mepbl He CMO2U YAYHUWUMb KAYeCcmao JHcUsHU nayueHma.

IlocaedHue docmudceHusi 8 064acmu 80CCMAHOBUMEAbHbIX U PEKOHCMPYKMUBHbIX cmpameaull J/eveHusi deceHepamueHo-
ducmpoguueckux 3a60s1e8aHuUll NO36OHOYHUKA 8 MOJIEKY/SIPHOU HAyKe 8 06/1acmu KAemoYHol, 2eHHOU mepanuu u mepanuu ¢akmopamu
poCma Mexicno380HO4HbIX OUCKO8 pa3sus8armcs 8 Hadexcde HA 0CCMAHOB/AEHUE U pezeHepayuk JUCKd, umeom onpedeseHHble mpyoHoCcmu,
HO makdice nokasbleaom MHozoobewjarowjue peay1bmamsl. Xupypauveckoe eMewamesbcmeo s61emcst N0CAe0HUM 8apuaHmoM, Npu 3mom
8bI60P MAKMUKU XUPYP2U1eCKo20 JeveHUs s8/siemcsl npedmemom debamos cpedu epayel.

Kawueswvle cnosa: dezeHepamusHo-ducmpoguueckue 3a601e8aHUS NO380HOYHUKA, MeXmesa080l CchoHOua00e3, Keloix,
NOSICHUYHbLIU 0mades N0360HOYHUKA, J1Ie4eHUe.
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BBeaenue

Bo/ib B HMXKHeH 4acTH CNUHBI ABJISETCS OAHUM U3
pacnpocTpaHeHHbIX 3a60J1eBaHUH OIIOPHO-/BUTATEIbHOTO
annapara, 3Ha4MTe/IbHO BJMAIOLIAs Ha KayecTBO XKU3HU
yesioBeka [1]. OgHON U3 HauboJsiee YaCThIX MPUYUH 60U
SABJISIETCS TPbDKA MeEXINO03BOHKOBoro aucka (MIIJ) wu
CBsI3aHHbIe C Hel MaTOJIOTMH, KOTOPble MOTYT Pa3BUTbCS
KaK y MOJIOJIbIX, TaK U y 60Jiee B3pOCbIX Jtofel [2,3].

TakThKa  JiledeHHS  JIOJDKHA  NOAGUpaThCs
WHJMBU/YabHO U YYUTHIBATh BO3PACT MAL[MEHTA, HAJTUYHE
COMYTCTBYIOIIUX 3a60J1eBaHUH, HEBPOJIOTUYECKOU

CUMIITOMAaTHKH, a TaKXe HeCcTaGW/IbHOCTb MO3BOHOYHO-
JIBUTATeJbHOTO cerMeHTa. [l NMPaKTUKYIOLIMX Bpadeil
W ucclenoBaTesied CyllecTByeT OOJIbIIOW HHTepec K
KJIMHUYECKUM W HaAy4HbIM HCCJEe[0BaHUAM pPa3JIMYHbIX

CTpaTerm{ NMOHMCKa

MBI W3y4YWsM CTAaTbU 3a nociaenaHue 15 e,
Kacarmlluxcs HCCAeJJOBaHUNM COBpPEMEHHBbIX CTpaTerui
JiedeHHUs JiereHepaTUBHO-AUCTPOPUIECKHX 3a60JeBaHUI
NMO3BOHOYHMKA B 0asax gaHHbIXx PubMed, Elibrary u
Web of science. Ilouck ocyuiecTBsI/ICS, MO KJIHOYEBBIM

KOHCEpBaTPlBHaH Tepanuda
MO3BOHOYHHMKA

l'[pexc/ue qyeM MNPpUCTYNIAThb K HWHBAa3WBHbBIM
npoueaypam, pekoMeHayeTCAa HOHpO6OBaTb

KOHCEpPBAaTUBHYI0 Tepanuio. JlaHHble MeTOJbl JieYeHUs
BKJIIOYAIOT B Ce6s yNpaXKHeHMs, HalpaBJeHHble Ha
YKpeIJeHNe MBI COIUHBI, U3M0TepanuIo, nepopajbHble
npenapathl! [5]. HecTepoujHble NPOTHBOBOCHAIUTEIbHbIE
npenapatsl  (HIIBC), onuouapl ¥  MHUOpeSAKCAHTHI
06bIYHO Ha3HAYalOTCA MNPU CUMITOMATUYECKOM JIeUeHUH
nauueHToB ¢ [3MI], npu OTCYTCTBUU NPOTUBONOKA3aHUMN
K 3TUM IpenapataM. B JjuTepaType HMewTCs
NpPOTUBOpPEUrBblE JaHHble O BJHSHUM IJIIOKO3aMHHaA
M XOHJIpPOMTHUHA Ha 6oJb U pereHepayur MIIJ [6].
[IlpumMeHenue »KUpHbIX Kuca0T OMera-3 B KayecTBe
anbTepHaTuBbl HIIBC nmpu AucKOreHHON 60JId MOJYy4YUJIO0
HU3KUH YPOBEHb Ji0Ka3aTe/JbHOCTH KaK B UCCIe[0BaHUSAX
Ha )KMBOTHBIX, TaK U Ha JIIOJSX.

dnuAypajibHble  MHBbEKOHMH.  JIUAypasbHble
WH'BEKIMU KOPTHUKOCTEPOUAAMU NPU GOJIM B NOSCHULE
MOXHO BBIIIOJIHATH HECKOJIbKUMU crnoco6amu.
PacnpocTpaHeHHBIMH CIOCOGAaMU BBEJEHUS SBJISIIOTCS
MEeXXI03BOHOYHBIN [7,8], TpaHCBepTe6pajbHbIN
[9] u xaymanbubiit [10]. B wuesoM snuaypasibHble U
NepUapTUKYASpHble  GJIOKaZbl  KOPTHKOCTEPOUJAMH
IpY PaZUKY/IONAaTHHU MOTYT OGeCneyduTb HeMeJJIeHHOe
obserieHMe 60M U BO3MOXHO  (QYHKIHMOHAJIbHOE
yJydlieHue, Ho UX 3pdeKT HejosroBeyeH. OfHaKO OHU
He BJIMSIOT Ha J0JTOCPOYHBIM PHUCK XHUPYyPruvecKoro
BMellaTeNbCTBA. [loJlydeHHble JaHHble He YKa3bIBalOT
Ha TO, YTO 3QPEKTUBHOCTb UHBEKLUH 3aBUCUT OT J{03bI
KOPTUKOCTEPOU/IOB, YAaCTOTbl WJIM BapUaLUHd TEXHUKH.
WUHBbEKIMM  KOPTHUKOCTEPOUJOB  3DEKTHUBHBI NP
KOPELIKOBOW CUMIITOMATHKe, HO MeHee 3G PpeKTUBHBI IPU
CKOJIMO03€, 6OJIM B OSICHULIE, HE CBSI3aHHOU C KOPEIIKOBOH
CUMIITOMAaTHUKON U 3a60JieBaHUAX (ACEeTOYHBIX CYCTaBOB
[11].

MoJieKynsspHas Tepanus. JlocTrxeHus
MOJIEKYJIAPHOM HayKH NPUBEJIY K IPOBEJIEHHUI0 MHOXKECTBa
JKCHEPUMEHTA/NbHBIX M KJIMHUYECKUX HCCIel0BaHUN C
UCIOJIb30BAaHUEM KJIETOK, F€HOB U Pa3/IMYHbIX GAaKTOPOB
pocTa B IONBITKE CO3/aTh KOHEYHbIH 0eJsIOK, CIIOCOOHBIN
BOCCTAHABJMBAaTb U pPEreHepUpOBaTb  IOBPEX/EHHbIE
MII/I, 06bIYHO Ha PaHHUX CTAAUAX JereHepaluy AUCKa, TO
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ajropuTMoB  JedyeHus  rpepku MIIJl.  Haub6osee
pacnpocTpaHeHHbIMU —3aboJsieBaHussMU MII/J| sBasoTCA
JlereHepaTUBHO-AUCTpoPUYECKoe 3a00J1eBaHUS
no3BoHo4yHuka (AJ3I), a TaKxe BbIIIa/leHUe
MII/l. 3Tu [ABa MNATOJOTMYECKUX COCTOSIHUSI HMEIOT
NpsAMYyI0 HPUYMHHO-CIAEACTBEHHYI CBSI3b, TaK KakK
nporpeccupympouiasi JiereHepauus JUcKa HOPUBOJUT K
MpoJancy, a nocje K noBpexaeHu0 Gpu6PO3HOTo KoJibla
U, Kak CJeJACTBUe, BbINaJleHUI0 ¢parMeHTa JUcKa C
MOC/IeAYIOLUM Pa3BUTUEM CTEHO3a TI03BOHOYHOT'0 KaHaia
[4].

Ilenb  gaHHOro o0630pa -  paccMOTpeTb
COBpeMeHHble CTpaTeruu JieyeHusi JlereHepaTUBHO-
AUcTpoduryecKux 3a601eBaHUHN T03BOHOYHUKA.

cioBaM, CHOHAMJIOAE3, KeW K, TMOSICHUYHBIA OTAeNa |
nedenue. B utore 6b110 BKI04yeHo 111 craTei. 25 U3 HUX
OBbIM HCKJIIOYEHbI COIJIACHO KPHUTEPHUSIM HCKJIKYEHUSs,
B YaCTHOCTM MCKJIOYEHbl TMOBTOPSAIOUIMECS CTaTbu U
OMUCAHUS KJIUHUYECKUX CIY4YaeB.

3a60J1eBaHUM

eCTb B Ipynne nauueHToB ¢ 1-3 creneHbio no Pfirrmann
[12]. OgHako, faHHBIA METOZ JledeHHs BCe ellle HaXOAATCs
B OCHOBHOM Ha CTaJUM KJMHUYECKUX MCIbITAaHUH U
3KCIIepUMEHTOB, a IPaKTUKa NPUMeHeHUs MOJIeKY/IApHON
HayKW B KJIMHAYECKOM MeAMIIMHEe He TOJy4yuJa
HIKPOKON moAjAepxKU. CyllecTBYIOT MHOroo6elamouiye
MepCcrneKTUBbl Pa3BUTHUsS HAyKH O Me3eHXMMaJsIbHbIX
CTBOJIOBBIX KJIeTKax Npu JlereHepauuu MII/.

Hcnonb3oBanne dakropa pocra. PakTopbl
pocTa - 3TO MeNTHAbl, KOTOpble BO3JeHCTBYIOT Ha
pelLenTopbl U UHAYLUPYIOT KJeTouHble 3 deKThl, Takue
kak nposudepauus, aubdepeHLUPOBKA, amnomnTo3 U
cuHTe3 6eska. Hanbosiee n3BecTHbBIMU $aKTOpaMHu pocTa
B XUPYpPrHM TO3BOHOYHHKA SIBJSAIOTCS KOMIIOHEHTHI
KOCTHOTO  MopdoreHeThyeckoro 6eika BMP wu
TpaHcopMmupytouiero ¢daxktopa pocra TGF-f, koTopblit
CTUMyJMpyeT o6pa3oBaHHe KOCTEH M XOHAPOILIA3UI0
[13]. KuwouyeBbIM orpaHuuyeHHeM Tepanud QGaKTOpoM
pocTa fIBJSIeTCS ero KOPOTKHMHM OMOJIOTUYeCKHH Nepuof,
MoJlypacnajia, OorpaHUYMBAOLMKA ero yacaMu WM JHSMH,
KOrjla MeCTHble YCJIOBHUS OCOOEHHO OrpaHU4YeHbl MNpHU
OCTEOXOH/PO3e, YTO ellje 6osiee 3aTPYAHAET NMoAJepKaHUe
HejocTaTka (aKTopa pocTa U CTaGUIBHOCTH ¢aKTopa
pocTa. JTH OrpaHHWYEeHHUs] CO3JAl0T BaXKHBIM 3JIeMeHT
Bapuabe/JbHOCTH peaKLUu IMOocjle HHbeKUUH ¢(aKkTopoB
pocTa pelien1eHTYy.

TeHHas Tepanus. B muTeparype onucaHbl pa6oThl
Friedmann T, Roblin R. (1972), xoTopble BHepBble
NPUMEHWJIM TeHHYI0 Tepanuio JJis BBeJleHUs TeHOB B
KJIeTKA-MUIIEHH JByMs crnoco6aMu: 1) reHHas Tepanus
in vivo BKJ/IIOYaeT HCNOJIb30BaHWE BUPYCHBIX HJU He
BHUPYCHBIX BEKTOPOB /11 TPAHCPEKI MU e HOB-KaH/[UJaTOB,
KOTOpble MOTYT ObITb BKJ/IIOYEHbl B KJIETKU-MUILEHH; U
2) MeToAbl ex Vivo, MPU KOTOPBbIX HU30JUPYIOT KJETKHU-
MUILIEHHU B KyJbTYpe U MOAUULHUPYIOT UX FeHbl-MHUIIEHH.
JTo mpejnoJiaraeT MOBTOPHYH TPAHCIUIAHTALUIO HMX B
opraH-mulieHb [14]. [IpeumyliecTBO TeHHOU Tepamuu
3aKJIl04aeTcd B TOM, 4YTO, B OTIMYHE OT Tepamuu
dakTOpaMu poCTa, €C/IM IeH YCIELUIHO TPaHCKPUOHUpYeTCs
B €CTECTBEHHYIO KJIETKY-MUIIeHb, 3 PEeKT MOTeHIIMaJIbHO
JLOJIrOCPOYHbIN. OJJHAKO CYIeCTBYIOT NPOGJIEMBbI C FeHHON
Tepanvel, IOCKOJbKY OHa NpeJIoJaraeT aKTHBHYIO
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nepefavyy reHeTHYECKOr0 MaTepHasa C HUCIO0Jb30BaHUEM
BHUPYCHBIX BEKTOPOB, CBSI3aHHBIX C PUCKOM OCJOXXHEHHH,
CBSI3aHHBIX C BUPYCOM (BUPYCHble MyTallMM, CUCTEMHbIe
BUPYCHble UH(EKINH, UMMYHHbIe peakiu U T.4.). [lo cux
0P HCIOJIb30BaHHE TeHHOW Tepanuy GblIO OrPaHHUYEHO
ONACHBIMU C MeJHULUHCKON TOUKH 3PEHUs] COCTOSTHUIMY,
TaKUMU KaK MYKOBHCLHJ03 U CepIOBHUHOKJIETOYHAs
anemus [15-18].

TakuM 06pasoM, poJib KOHCEPBATUBHOW Tepamnuu
3aKJII0YAeTCs MpeXJe BCero B YIy4IIeHUH GU3UIECKOTO

CaMOYYBCTBHMsSI MNallieHTa M CO3JaHUM OCHOBBI JJIst
ajanTalyy oOpraHuaMa B OXHJAHUM 3aBeplueHHs
BOCIQJIUTENbHOM (a3pl IpbDKM Aucka. HecmoTps Ha
GoJsiblie BO3MOXKHOCTHU KOHCEPBAaTHUBHOW Tepanuu, IO
JAHHBIM Ppa3HbIX HCCAefOBaTeNed B XUPYPrUYeCKOM
JledeHUH HyxzawTcsa oT 5% npo 33% GosbHBIX [19-
21]. UccnepoBanus | ypoBHSI [JOKAa3aHHOCTH MOKa3aju
IpPEeUMyLecTBa XUPYPrudecKUX METO/0B JieueHus [22].

MuHMMaJIbHO UHBA3WBHbIE METOAbI XHPYPIrUu4€CKoOro Jie4eHudA

B BepTeGposiorMy INpUMeHsieTCs CTaHAapTHas
MUKpOXHpYyprudeckass AUCKIKTOMUS, NpeAsoKeHHas
paHee Caspar W. [23], Yasargil M. [24] u Williams
RW. [25], U AUCKIKTOMHUS C TOMOLIbI0 TYOYJSAPHBIX
peTpakTopoB, npejJoxeHHas Foley K. u Smith M. (1997)
[26]. MuHuManbHO MHBasuBHasg xupyprus (MH) crana
CTaHJAPTHBIM XUPYPrUUYeCKUM BapUaHTOM JiedeHHs
pas/MYHbIX 3a60JIEBAaHUU MO3BOHOYHHMKA. OCHOBHBIMH
NpeuMyllecTBaMU 3H/J0CKONTNYECKON XUPYPTHH ABJSAIOTCS:
MUHHUMa/IbHBI pa3pe3 KOXH, YPECKOXKHBbIH JOCTYyI,
MHUHHMMaJIbHasl peTPaKIUs MbILIL U pe3eKIHUs KOCTH, CBSI3b
c 6osiee HU3KOM 4aCTOTON OCJIO)KHEHUH U CBfA3b C GoJlee
paHHUM BO3BpallleHHeM K HOpMaJIbHOM XKU3HU. [27,28].

C Tex nop, kak Kambin P. et al (1986) [29], Hijikata
S. (1989) [30] paspaboTanu TeXHUKY 3aJHejaTepalbHOI

l11[)6CK0)KHOI\/‘1 AEKOMIIpecCuun MOACHHUYHOIO oTAesia
INIO3BOHOYHHKa, TeXHHUKa SHAOCKOIINH pa3BHBaJilaCb
6nar0aapﬂ 3HA4YHUTeJ/JIbHbIM AOCTHUXEHHAM B

XUPYPru4ecKUx MOJX0JaXx U MHCTpyMeHTax. [lo AaHHBIM
psAfa aBTOpoB, MU gexkommpeccuBHble BMellaTeJbCTBa
npu rpebkax MIIJL B 75-90% ciyyaeB NOKa3bIBAIOT
6saronpusiTHble pe3syabraThl [31,32]. HepoctaTkamu
MU TexHosorut ypaseHus rpebku MIIJ  sABAAOTCA
yBeJInyeHUe MpPOJOKUTENbHOCTH ONepaTHUBHOIO
BMellaTe/JbCTBA, BBICOKUN PUCK NMOBpeXJeHUH TBepAou
MO3TOBOM 060JI0UKH M HEPBHOIO Kopellka, 06pa3oBaHUe
reMaToM, NMOBpeX/JeHHe COCYAMCTbIX CTPYKTYp, BbICOKas
BEPOSITHOCTb HEMNOJIHOTO YyAasleHus1 GpparMeHTOB TPbLKU
JHMCKa C PUCKOM IIOBTOPHOW omepanuy, MOBbILIEHHOE
pajuallMOHHOe BO3JelcTBHe BO BpeMs oOllepaluy,
pa3BUTHe HeCTaGM/IbHOCTHM MO3BOHKOB, a TaK e
pas/iM4Hble 0CI0XKHEHUs], CBI3aHHBIMU C 060py/J0BaHNEM,
B 4YaCTHOCTHU HEOOXOAMMOCTb OYMCTKH 3HJIOCKOINA B XOJe
onepauuu [33-40]. Ilo ganHbIM Suri P. et al (2017) [41],
peLuMB 60JIEBOrO CHHJpPOMa B HIKHHUX KOHEYHOCTSX
nocje MUKPOAUCKIKTOMUU cocTaBsseT 20% vepe3 1 rox
1 45% vepes 3 roja nocje onepaTUBHOTO BMelllaTe/ bCTBA.
YacTtoTa penujrBa 60J1eBOr0O CUHAPOMA B NOSCHUYHOM
OT/iesle TO3BOHOYHHUKA JocTUraeT 29% K nepBoMy roay u
65% k 3 rofly nocjie MUKpOAUCK3IKTOMUU [42].

CnoHaunoaes UMIIJIAaHTaTaMH.
CMOH/JUJIO/e3 TMOSCHUYHOIO OT[esa MO3BOHOYHHUKA
NpOBeJM aMepUKaHCKUe Xxupypru-opronezanl Albee
F. u Hibbs R. (1911), [43,44] koTOopble NPUMEHSIH
KOCTHBIE ayTOTPaHCIJIAaHTaThI, B YaCTHOCTH
¢dparmMeHThl 60/bLIEGEPLIOBON KOCTH, U PUKCUPOBAJI HUX
MeTa/UInYeCKUMHU ckobamu [45]. B nocaenctsuu, Campbell
W.C. (1920) [46], omucan MeTOAUKY C NMpPHUMEHEHUEM B
KayeCTBe ayTOTPaHCIJIAHTaTa TIpebHA MNOAB3/A0LIHON
KOCTH, KOTOpBI IpU 3aMelleHUH MeXIO03BOHKOBOTO
NpOCTPAaHCTBAa MO3BOJMJ  JOCTHYb  cpaueHus L5
M03BOHKA W Kpectua [47]. Briggs H. u Milligan P. [48] B
1944 rojy omnucajJd HOBYIO TEXHHUKY, BKJ/OYAIOLIYI0 B
cebsa 3aAHUH JOCTYyN, CKeJeTU3alMl0 I03BOHOYHMKQ,
JacTHU4HOe yfaieHre GpaceTOYHBIX CYyCTaBOB C OOLIMPHBIM
obHaxxeHneM rpbbkd  MII/J, ypaseHueM JAucKa U

BniepBrble

MoCJelyIOLMM 3aMellleHHeM KOCTHBIM TPaHCIJIAHTAaTOM
rpe6Hs noAB3A0IMHON KocTH [49]. Melvin Watkins B 1953
[50] roay ycoBepuieHCTBOBaJl M ONHCAJ] KJIACCHUYECKYIO
TEeXHUKY, BKJIIOYAKILYID B cebs 3aJHe-JaTepajbHbIN
paspe3 ¢ yCTAaHOBKOM KOCTHOTO TPAHCIIAHTaTa MEXAy
MomnepeyHbIMU OTPOCTKAMH.

AnnoTpaHCIUIaHTAaTbl M KCEHOTPAaHCILJIAHTAThI
SIBJIIIOTCSl a/IbTEPHATUBOW KOCTHBIM TpAHCIJIAHTATaM,
[IOCKOJIbKY OHH CXOJHBI C KOCTHOM TKaHbIO 4YesOBeKa
M He Tpe6GylT 3a6opa TpaHCIUIAHTATa y MNalMeHTa.
HepocraTkaMM — a/IJIOTPAHCIJIAHTATOB — SIBJIIETCS  TO,
4YTO B HpOLECCaX HX OYUCTKHM 4YaCTO HCIOJb3YHTCS
XMMHUYeCKHe peareHThbl, arpeCCUBHBIE JIJI1 KOCTHOM TKaHHU.
HecMoTpsi Ha CyLlecTBYIOIME pPasJUYHbIe HPOLECCHI
JUI5 OYUCTKH aJIJIOTEHHOW KOCTH COXPAaHSeTCs PHUCK
pa3BUTHs MMMYHHOH peakluu U nepesadn 3a60JeBaHUM
[51,52]. Kpome Toro, mpoLeccbl OUUCTKU U CTEPUIN3ALUU
HCXO/LHOTO ChIPbsl }KUBOTHOT'O NPOUCXOX/AEHUS IPUBOJSAT
K YXy/[IIEHHI0 KaK MeXaHUYECKHUX, TaK U GUOJIOTHYEeCKUX
XapaKTepUcTHUK [53-55].

C pa3BUTHEM HHCTPYMEHTOB /Js CHUHAJIbHON
XUPYPTMM W MEXTEJOBbIX  HMMIJIAHTATOB  ObLIU
pa3paboTaHbl KeH/PKM W3 Ppas3IMYHbIX MaTepHaJoB,
pasHbIX pa3MepoB U GopM, B YaCTHOCTH LIUJIMH/IPUYECKHE,
ceTyaTble, TpalelUeBU/JHble, TNPSAMOYTrOJbHbIE WU
U30THYTHIE.

MexxTe/ioBbIe
MpeACTaBAsAIN  COGOH
KOHCTPYKLUH, C
yCTaHaBJIHUBAJINUCh

KeH)KM [epBOro  IOKOJIEHUs
LIWIMHAPUYEeCKUEe THUTAHOBbIE
pe3b6OBBIM  KOPNYCOM, KOTOpbIe
nyTeM  BBHHYMBAHHMA  HX B
MEXII03BOHKOBOe  IIpocTpaHcTBO. OJHAKO COIVIACHO
HCCIej0BaHUAM [56] KOHCTPYKLMM MOTYT CO34aBaThb
apredakTbl NpH AaJbHEHIIMX  HHCTPYMEHTAJbHbBIX
06cJIeJoBaHUAX, YTO B CBOIO 04Yepesib MOXKET MellaThb NpU
JMarHOCTUKe B II0C/JeOIepallioHHOM Nepuofe. Keimxu
BTOPOTO IIOKOJIEHUSI TaK e COXPAHUJIN LUINHAPUIECKYI0
dopMy ¥ pe3b6oBYyI0 KOHUTYPALIMIO, HO yIKe COLepKalu B
ce6e GoJiblile TPOCTPAHCTBA AJ1s KOCTHBIX TPAHIIAHTATOB
W uMeau GoJiee TOHKHE CTEHKH JJis  YJIydlleHHs
BHU3ya/IM3aLMU NPU MHCTPYMEHTATIbHBIX 06C/Ie0BaHUIX
B IIOCJeolepanyoHHOM Iepuofe. KeWmxu TpeTbero
[IOKOJIEHHS], KaK U MX NpPeJIIeCTBEHHUKU Ha HayaJbHbBIX
JTamax TaKXKe o06Jafjald pPe3bGOBBIMH CTEHKAaMH, HO
HEKOTOpble U3 HUX GbLIU yKe TpanelueBUJHOH $OpMbI,
YTO M03BOJISIJIO BOCCTAHOBUTD NMOSICHUYHBIH JIOPA03, AeJiasi
BO3MOXXHBIM YCTAaHOBKY TOJIbKO M3 IlepeJiHero JOCTYyIa.
Pe3bGoBasi KOHCTPYKLHMSI HMIJIAHTAaTOB IOApa3yMeBaeT
oA CO6OH psjfi NPEeUMYLIecTB, B 4YaCTHOCTH OHA
[03BOJIIET JAOCTUTHYTb CTAGUJIBHOCTH Cpa3y Hocje
YCTAaHOBKHU Y [I0KA3bIBaeT CPAaBHUTE/IbHO HEIJIOXHE CPOKU
dopmMupoBaHus cioHau0€e3a [57,58].
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TuTaHoBbIE Ken /K. TpaguLMOHHO
META/UIOKOHCTPYKIUM HU3rOTaBJMBAJINCh U3 PA3JUYHBIX
METAJIIOB U UX CIJIAaBOB, B YaCTHOCTH TUTaHOBbIE [59,60].
CorylacHO ONMCAaHHI0 HCTOYHUKOB, THUTAHOBBIE CILJIABBI,
BHeZpeHHble B 1940-X rojjax mpouwioro Beka, 06/1aJaoT
BBICOKOH GHOCOBMECTUMOCTbBIO, YCTOHYHBbIE K KOPPO3UHU
Y 06J1aJJal0T BBICOKMM OCTEOMH/AYKTHBHBIM I1I0TEHIAJIOM,
YTO YBEJWYMBAET CPOKM CpAIleHHUS C KOCTHOM TKaHbIO
[61]. OgHako TUTAaHOBBIE WMILIAHTAThI, B OTJIMYHE OT
KepaMHU4ecKHX, 006Js1aaloT 6oJiee BBICOKMM MOAYJIEM
ynpyroctu (110 I'Tla) mo cpaBHEHHIO € 3aMbIKaTeJIbHbIMU
IJIACTUHAM{ ~ BbIIIE Y HWXKeJeXalluX [O3BOHKOB
(10-30 TTla), 4TO HOTEHIMAJbHO MOXET HPUBECTH K
9KpaHHMPOBAHWIO HaNpsHXKeHUH BOKPYr HMIUIAHTATa,
MECTHBIM BOCNAJIEHUAM, aTPOPHUU KOCTH U, KaK CJIeJiICTBHE,
npoJiabUpOBaHUI0O B TesO MO3BOHKA [62,63]. /[lpyroi
NOTEHLMAJbHON OTpULATEJBbHOM CTOPOHOH sBJjsAETCA
CJIOKHOCTb OINpeJie/IeHUs] CPalleHHUs] C KOCTbIO B CBS3U C
€ro BbICOKOH PEHTIe€HOJIOTHYeCKOH IIJIOTHOCTBIO.

KepaMnuyeckue KeH KH O6bLIM pa3paboTaHbI
aMepUKaHCKUM HWHXXeHep-nosuMepiukoM McMillin C.
(1990) [64] u3 mosMMepHOTO MaTepHasa U YIJIEPOJHOTO
BoJIoOkHAa B 90-x rozax mnpouwtoro croseTus. CorsiacHo
ONMCAHUI0 MHOTHUX MCTOYHUKOB, KepaMHU4YeCKHe KeWKH
MMEeIOT MHOXECTBO TEOPEeTHYEeCKUX IPEeUMYILEeCTB,
BKJIIOYAasi OHOCOBMECTUMOCTb, PEHTreH IpO3pavyHOCTh,
XOpOIIyI0  3JIACTUYHOCTh  [65,66,67,68]. OuepenHbIM
HeMaJIOBXKHBIM IPEUMYIeCTBOM SIBJISIETCS YCTOMYUBOCTD
K ajJresud MUKPOOPTaHMU3MaMH MU, KaK CJIeJCTBHE,
MEHBIIUM PHUCKOM II0CJE€0NEePAMOHHBIX OCJIOXKHEHUH B
OTJIMYHE OT MeTa/IJIMYecKuX aHasoro [69,70]. OmgHako,
HeCMOTpPsl Ha 3TO, B HEKOTOPBIX CJydYasX OTMedyaeTcs
Me/iJIeHHasl OCTEOWHTETPAL|s, MUTPALUs UJIH TPOCeIaHe
uMIIaHTatoB 1o 14,3% [71], u, kak ciexncTBue, Gosee
nosaHee GopMUpOBaHUe CIOHAWIOAE3a [72].

l'[pnMeHeHne KJIETOYHbIX TEXHOJIOTHI

OZHMM Y3 NOpPUMEpPOB  SIBJSETCS  KOCTHBIN
MopdoreHeTHYecKui 6es1oK - Bone Morphogenetic Protein
(BMP), B HacTosilllee BpeMsl CUYMTAMOIIUNCA HauboJsee
MOAXOASIEeN aJbTepHATUBON ayTOTpPaHCIJIAHTATaM, TaK
KaK OHM 00J1aJJal0T OTJIMYHBIMH OCTEOUH/[YKTUBHBIMHU
CBOWCTBaMH, W HMEKWT OTIMYHble KJIMHHUYECKUE
pe3yabTaThl [78]. UMeloTCcs AaHHbIe KacaTeJbHO TOTO, YTO
ONMCaHHble GEJIKH UHUIUUPYIOT POCT KJIETOK, aKTUBUPYSI
JubbepeHIIMPOBKY MJIOPUIIOTEHTHBIX Me3eHXUMaslbHbIX
KJIETOK B 0CT€006J1aCThI C 00pa30BaHUEM KOCTHOU pellleTKH.

HccnepnoBatenb Parajon A. (2015) npu cpaBHeHUU
pe3yJbTaTOB  ONEpPaTHBHOrO JIEYEHHUS MEXKTEJNEeBOro
CIOHAMJIONE3a C HCNOJb30BaHMeM BMP B coyeTaHuu c
ayTOTPAHCIUIAHTAaTOM U Ge3 mpuMeHeHUss BMP BwisiBuUII,
YTO CpalleHhe KOCTHOM TKaHHU 6bLIO JIOCTUTHYTO B
99,1% mnpotuB 91,8% coorBeTcTBeHHO [78]. OfHako,
HECMOTpPSl Ha OCTEOMHJAYKTUBHBIM IOTEHLHAJ, UMEETCS
psZ, CYLECTBEHHBIX OCJIOXXHEHHUH, B IEPBYI0 oOuYepelb
CBSI3aHHBIX c HEOIpe/leIeHHOCTbIO KacaTeJIbHO
KJIMHUYECKOW [JI03MPOBKH BO BpeMs TOTO WJIM HHOIO
ONEepaTHBHOIO Jie4eHHUs. B 4acTHOCTH, K OCJIOKHEHUSIM

MOXKHO OTHECTH: KOCTHBIH OCTEOJIN3, CBs3aHHBIN
C Ype3MepHOW  OCTEOKJIACTUYECKOM  aKTHUBHOCTBIO,
HNOTEHLUAJIbHO NPUBOJSALIMH K HpPOCeJJaHHUI0
TpaHCIJIaHTaTa M, KaK CJeJCTBUE, K MeXaHUYECKOMY
HOBPEXAEHUIO [80], BocmasuTesNbHBIE ~ peakLUU
nepudoKaJbHO  PACHOJIOKEHHbIX  MATKUX  TKaHeH,

o6pa3oBaHHE 3KTONMMYECKOHM KOCTH, a TaKXe JApyrue
He)XeJlaTeJIbHbIE NOC/IE/[CTBUS, BK/IIOYAIOIMe Pe30POLHUI0
TpaHCIJIaHTaTa U MUTpaLyio KaeTok [80].
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HMniaHTaThl u3 HUTPHUJA KpeMHHUs
NPeACTAaBJIAIT COGOH  HEOKCHUAHYI0 KepaMHYecKylo
KOHCTPYKIMIO, CXOXYI0 [0 CBOHCTBaM C IIOPUCTHIM
THUTaAHOM, 06JIaZjaloIMM BbICOKUMH MeXaHHYeCKHMU
M U3HOCOCTOMKHMMM CcBOWcTBaMu. biarozaps cBoel
OpupoZie HUTPHUJ KpeMHUs1 o06J1afjlaeT 4YacCTUYHOH
PEHTTEeH NMPO3PaYHOCTbIO U CBOJUT K MUHUMYMY HaJlniue
apredakrtoB Ha KT u MPT.

TaHTa/IOBbIE KeH/ KU 6J1arosapsi cBOEeH
MOPUCTON CTPYKType 06JaZalT MOAYJIEM YIPYrocTH,
COOTBETCTBYIOILIMM  MOJYJI  YIPYroCTH  Ty64yaToi

KOCTH, OTJUYHBIMHM (QPUKLMOHHBIMU CBOMCTBAMU U
YCTOWYUBOCTBIO K KOPPO3WM, UYTO [OKa3bIBaeT ero
BBICOKYI0 OHOCOBMECTHMOCTb M [leJlaeT HMIIJIAHTAThI
W3 TaHTaJa HauboJiee TOAXOASAIe KOHCTPYKIHeH
nsi obeclieyeHUs] pereHepanuu KOCTHOH TkaHM [73].
WccnenoBaHus MOKAa3bIBAIOT, YTO IOPHUCTast CTPYKTypa
MeTas/yla GJylarofapss CBOMM CBOWCTBaM TrapaHTHPYeT
OBICTPYIO OCTEOMHTErPALUIO U CTA6UJIBHOCTb UMIIAaHTATa
[74].

MopgudunypoBaHHble KEHIXKU - 3TO KeUIKU
C TOKpPbITHEM W3 THAPOKCHANATUTA U C THUTAHOBBIM
HanblieHHeM. CpaBHUTeJIbHbIe  XapaKTEPUCTUKH  C
WCIOJIb30BAaHUEM TMCTOJIOTHYecKoro aHaiuza u KT
MO0Ka3aJ/Iy, YTO 3HAYMTEJIbHO YJIYYIIAIOT UX MeXaHUIeCKHe
CBOWMCTBA M CHOCOGHOCTb OCTeOHMHTerpaunuu. B pa6ote
Han CM. (2008) [75] m0poJeMOHCTPUPOBAHO, YTO
KepaMU4yecKrde HMIUIAaHTAThl C TUTAHOBBIM HalbJIEHHEM
YAYYIIWAN — Tpoaudepanydio KJIETOK ¢ KOHTAaKT C
KOCThIO IIOCJe UMIUIAaHTanuu [76], [Apyrue aBTOpBI
ONHCaJd HCIOJb30BaHHWE IJIa3Mbl JJIs  HaIbLIEHUS
TUJPOKCHANATUTA MOBEpPX  TOKPBITOTO  THUTAHOM
KepaMU4YeCcKOTO KEeH/Ka, YTO TAKXKe MOXKET YJIYyYIIUThb ero
6UoJIOTUYeCKHe CBOMCTBA M OCTEOMHTErpanuio [77].

B Hacrosillee BpeMs LIMPOKO HPHUMEHSIOTCS
Me3eHXUMaJIbHO-CTpoMasibHble  KjeTkd (MCK) jgnas
BOCCTAHOBJIEHHS] Te€X WJIM MHBIX NMOBPEX/JEHHBIX TKaHeH
[81]. CTBoOJIOBBIE KJETKH, IOJy4eHHble K3 >KUPOBOU
TKaHH, KaK [OKa3bIBAIOT HCCJIE/0BaHHUs, 3acesiHHble Ha
BBICOKO TOPUCTOM THUTAHOBOM TPAOEKY/ISIPHOM KeH/Ke,
MOTYT CIOCO6GCTBOBAaTh AUdPepeHIIUPOBKE 0CTE06IACTO-
MOJOOHBIX KJIETOK, 4YTO MPHUBOAUT K 0Opa30BaHUIO
CTPYKTYPbI Kei/Ka, CX0Kel ¢ Ty64aTou KocThio [82], uTo
B CBOI0 OYepe/b IMO3BOJISIET JOCTUIHYTb pereHeparuio
KOCTHOM TKaHMU.

AcnupaT KOCTHOTO MO3ra IpejcTaB/iseT o060
LleHHbI HCTOYHUK KJIETOK U OGHOJIOTMYEeCKH aKTHBHBIX
MOJIEKYJI, TOJIy4aeMbIX U3 Iy64aToN KOCTH. ITOT MaTepual
06J1aJlaeT BbICOKON KOHIleHTpalhell MHOXecTBa KJIETOK,
Bkj4asg MCK, koTopele 06/1aZjal0T MOTEHIIMAJOM [Jis
AuddepeHMalUy B pas3/MyuHble TUIbl TKaHeH, BKJOYas
KOCTHYI TKaHb [83]. OTpuLaTesbHON 4epTOd acnupara
KOCTHOTO MoO3ra SIBJISIeTCS OTCYTCTBHE CTPYKTYpPHOH
LeJIOCTHOCTY W MOXeT JIerKO pacnpefiesiiTcs MHpuU
HCH0JIb30BaHUH, NO3TOMY €ro CMeLIMBAlOT C ayTo- WU
aJJIOTPaHCIJIaHTaTaMMU.

CUHTeTHYeCKMe MNeNnTHJbl - 3TO XUMHYECKH
CUHTE3UPOBAaHHblE 1€MW aMUHOKUCAOT. P-15-menrtup,
cocTosAME U3 15 aMMHOKHMCJIOTHOH 110C/IeJ0BaTEbHOCTH,
0o6HapyKeHHOM B ocTaTKax ajbda-1l-uenu KosuiareHa I
THIA, U 6J1aroAapst CBOMM CBOMCTBaM CIIOCOOHBI YCUIUBATh
MHHEPAJIN3alUI0 KOCTHOW TKaHHW NMpPH HMCHOJb30BAaHUH C
HEOpraHUYeCKUMHU KOCTHBIMU MUHepaaMu [84].
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HeopraHuueckre KOCTHble MHHepajbl B CBOIO
ouepeZib MPEACTABASAIT CO060H rpynmy rpanya ¢ocoara
KaJblUd, KOTOpbIe ABJIAKTCA HWCTOYHHUKOM KaJIbLIUA
JJ1s1 OPMHUPOBaHHUsI KOCTH M, KaK CJe/CTBHE, 06/1a/1al0T
BbIpQXKEHHBIMU OCTEOKOHAYKTHUBHBIMMU CBOMCTBaMHU. [Ipu
KOMOWHALMK [JIBYX J[JaHHBIX MaTEpPUa/IOB MOJIy4aeTcs
HOBBIH 3aMeHUTE/b KOCTHOT'O TPAHCIJIAHTATA,
CyCIleH/IMPOBaHHBIN B rUAporesieBoM HocuTese [84].

In1a3ma, oGoraieHHast TPOMGOLUTAMM.
HUcciepoBaresnsiMU 10Ka3aHo, YTO TPOMOOLMTHI COZEpXKaT
OOLIMPHBIA HabGop OeJKOB, MPU aKTHUBALUU KOTOPBIX
HNPOUCXOJUT BbICBOOOXK/JEHUE PA3/IMYHBIX GHOJIOTHMYECKH
AKTHUBHBIX MOJIEKYJI, CPeJUd KOTOPbIX MHOTOYHC/IEHHbIE
dakToppl pocTa M LUTOKHUHBI, Wrpallliye KJIYeBYIO
poJIb B MH/AYLIMPOBAHUM Nposndepalud U aKTUBHU3ALUU
¢dubpobaactos, a Takxke MCK [85]. HemasnoBakHbIM
HIOAHCOM OCTAETCS CJI0KHOCTD I10/1/I€P’KaHHUS TIOCTOSIHHOTO
KOJIMYECTBA U KOHLIEHTPALMH TPOMOOLUTOB.

BbIBOAbI

[Tocnennue JIOCTH>KEeHUSA B o6JlacTH
BOCCTAaHOBHUTE/NbHBIX W DPEKOHCTPYKTHUBHBIX CTpaTerui
neyenus J/I3I1 B MoJsieKyJasipHOH Hayke B 06J1aCTH
KJIETOYHOH, TeHHOM Tepanuu M Tepanuu GaKTopaMu
pocTa MeXI03BOHOYHBIX JJUCKOB Pa3BUBAIOTCA B HaZex /e
Ha BOCCTAQHOBJIECHHME U pereHepalyl0 J[HMCKa, HMelT
onpejieJieHHble TPYJHOCTH, HO TakKXe I10Ka3bIBalOT
MHoOroobGemamuue pe3y/bTaThl. Xupyprudeckoe
BMeIlaTeJbCTBO ABJAETCA IMOCJAE€JHUM BapHaHTOM, NpPH
3TOM BbIGOP TAKTUKH XUPYPrUYECKOTO JIeYeHUs ABJIAETCA

TakuM o06pa3oM, BapuaHTbl XUPYPrUUECKOIO
JleyeHus 3abosieBaHui MII/l mpoTHBOpeYUBEI, NMPHU 3TOM
JloKasaTejbHass 6asa CpeJHET0 M HHU3KOTO KavyecTBa
NMoJJilep>KMBaeT KaXKJbId K3 MeTOJOB: JeKOMIIPECCHIo,
JHCKIKTOMUIO, OPMHUpOBAHUE CIIOHAWIOAE3a U 3aMeHy
MIIZl. Xupyprudyeckue BMellaTeJbCTBa CONPAXKEHbI C
onpe/ie/IeHHbIMH PUCKAMU U OCJI0XKHEHHUSMH, T03TOMY UX
cleAyeT NpejJaraTh MOCJe TOro, Kak KOHCepBaTHBHBIE
Mepbl He CMOIJIM YIYYIIUTh KayeCTBO KU3HU NanueHTa. B
1[eJIOM, LieJIbI0 BCEX BU/IOB Ollepalili Ha IO3BOHOYHHUKE IPU
JI3MII aBasieTcss obecniedeHrHe OKOHYATEJbHOIO JieYeHHUs
nanueHTa JJisl JJUTEJbHOTO 06JIeryeH st 6011, CHUXKEHUS
YaCTOThI OCJOXKHEHWH M MOBTOPHBIX ONepalui, a Takxe
obecrnedyeHrs XOpollel yJ0BJIeTBOPEHHOCTH NalMeHTa.

«Pa3paboTka, nsyuyeHue 6e30MacHOCTH U 3G PEKTUBHOCTH
HCII0JIb30BaHUs IpeMHaNbHbIX MHHOBAL[MOHHBIX
OTe4YeCTBEHHBbIX MMIUIQHTATOB [JJIs1  XUPYPrUYeCcKOro
JleyeHUs MALMeHTOB C OBPeX/AeHUSIMU U 3a60J1€BaHUSIMH
ONOPHO-/IBUTaTeIbHOTO aNapaTan.
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OpUTHHAJILHOTO 4epHOBUKA) - A.M.C; HamucaHue U
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Tyninaeme

Kasipai yakbimma ombipmkaapaavik OUCKIHIY JtcapbiFeiH emoeydiy kenmezeH adicmepi 6ap, Mblcaabl: KOHcepgamugmi emaey,
anudypandel UHBEKYUAAAPObI KOAOAHY, OMbIPMKAHLIH eMOiKk 610Kadacvl, MOAEKy/1a1blK mepanusi JcaHe 2eHOIK UHJXceHepusi adicmepi,
Xupypausiavlk emoeydin apmypai adicmepi.

By woayduly makKcamsl - oMbIpmKaHbly de2eHepamuemi-oucmpo@dusiavik aypyaapbli emoeyoiy Koa0aHvicmarsl adicmepiHiy
apmypijieiH Kapacmulpy, 0/1ap0dbly ApMbIKWbLILIKMAPLl MEH KeMWiaikmepiH 3epmmey.

[-wi deHeellni 3epmmeysnep Xupypausiavlk emoey adicmepiHiy apmulKWblablkmapblH Kepcemmi. Xupypausiiblk maciadi Koadanyoa
byeinei kyHi adicmepdiy ysaken maHdaysl 6ap (3HOOCKONUSIHbI KO0AQHAMbIH A3 UH8A3U8MI oma.aap, apmyp/i mpaHcnaaHmayusaap MeM
mop1apdul K0A10aHy apKblabl deHe apaJblk 6ipikmipy, COHbIH fWiHOe JHcacyuanblk mexHo102usAapdbl K0A0aHy), 6Y/1 COHbIMEH Kamap HaKmbl
emdey makmukacbiH maHday miHdemin KubiHoamaodsl. OmblpmKaapaablk OUCK aypyblH XUpypeusiavlk emdey Hycka/aapsl 0ay/avl 60bin
mabbL1advl, 01apobly APKALCLICHIH KO0QUMbIH opmawia JjcaHe meMeH canaavl dasendep 6ap: dekomnpeccus,, duckakmomus,, 6ipikmipy

JicoHe QUCKiHI aybicmublpy. Xupypausiavlk apaaacyaap 6eaziai 6ip kayinmep meH ackbiHyaapdsl mydelpadsl jcaHe KoHcepsamusmi wapanap
nayueHmmiy eMIp cypy canacviH ¥HaKcapmyra kemekmecnez2eHHeH KelliH YCbIHbLIYbl Kepek.

JKaanwl anranda, 3epmmesiemin NAMOA02USFA APHAAFAH OMbIPMKA XUPYP2USICbIHbIH 6apAblK MypAepiHiH Makcamol HAYKAcKa y3ax
Mep3imMOi ayblpCbIHydbl KHceHizdemy, ACKbIHYAap MeH Kalima oma xacaydvl MyMKiHOI2iH asalimy jHcaHe HayKacmvlH KAHaFammaHywblablK
deHeelliH dcakcapmy ywiH mynkiaikmi emdeydi kammamacwi3 emy 604bin Mabvlaadsl. MoAeKyASIPAbIK FblAblMOA OMbIpMKA apaiblk
duckKinepdiy xHcacywanslk, 2eHOIK jaHe 6cy hakmopbl mepanusicbl Ca1ACbIHOA OMbIPMKAHbIH de2eHepamuemi aypyaapsliH emoeyoiH KaanblHa
Ke/imipy JaHe OHblH CMmpame2zusiiapblHblH COHFbI Jcemicmikmepi duckizepdi KaanvlHa Keamipy HcaHe pezeHepayusiaay 6ardapbimMeH 0ambvin
kesedi. Xupypausinelk emoey COHFbl HYcka 60/bin Kaaa 6epedi jcaHe Xupypausiavlk emoeydi maHday dapieepsep apaceiHda nikipmasaac
Maceseci 601bin mabbL1aodbL.

Tyiiin ce3dep: ombipmKaHblH dezeHepamusmi-ducmpogpusiablK aypyaapsl, OeHe apaaslk 6ipizy, mop, 6es 0MblpMKaAapbsl, eMOey.
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Abstract

Currently, there is a wide range of methods for the treatment of herniated intervertebral disc, such as: conservative treatment, the use of
epidural injections, therapeutic spinal blockades, methods of molecular therapy and genetic engineering, various methods of surgical treatment.

The purpose of this review is to study the currently existing treatment methods for degenerative diseases of the spine, including their
advantages and disadvantages.

Level I studies have shown the advantages of surgical treatment methods. In the application of the surgical approach, there is currently
a wide range of techniques (minimally invasive surgeries using endoscopy, interbody spondylodesis using various grafts and cages, including
those using cellular technologies), which also complicates the task of choosing a particular treatment tactic. Surgical treatment options for
intervertebral disc disease are controversial, with a medium- to low-quality evidence base supporting each modality: decompression, discectomy,
spondylodesis formation, and interbody disc replacement. Surgical interventions carry certain risks and complications and should be offered
after conservative measures have failed to improve the patient's quality of life.

In general, the goal of all types of spinal surgeries for the pathology under study is to provide definitive treatment to the patient
for long-term pain relief, reduce the incidence of complications and reoperations, and ensure good patient satisfaction. Recent advances in
regenerative and reconstructive treatment strategies for degenerative-dystrophic spine diseases in molecular science in the areas of cell, gene
therapy and intervertebral disc growth factor therapy are evolving in the hope of disc repair and regeneration, have some challenges but also
show promising results. Surgery is the last option, with the choice of surgical treatment tactics being a matter of debate among physicians.

Keywords: degenerative-dystrophic diseases of the spine, interbody fusion, cage, lumbar spine, treatment.
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Pesrome

/JloposicHo-mpancnopmHble npoucwiecmeus 3aHUMAKMmM nepeble NO3UYUU NO NPUYUHE MSKHEN020 COYeMAaHHO20 MpPAsMamusma
HaceneHus.. OOHUM U3 CAMbIX ONACHBIX U NJA0X0 OUAZHOCMUPYeMbIX OCAOMCHEHULl 0cmpo2o nepuoda covyemanHol ckejemHOU mpagmul
56/151emcsi CUHOPOM HCUPOBOL IMOOAUU C NPEUMYWeCmBEeHHbIM NopaddceHueM 20/108H020 Mo32a. Hecmompsi Ha 60/1bwoe Koau4ecmeo
npeod/10diceHHbIX Memodo8 U cnoco60o8 JieveHusi AaHHO20 0CA0NCHEHUS 1eMAIbHOCMb 0CMAemcsl Ha ce200HAWHUL MOMEHM O4eHb 8bICOKOLL
Ilpedcmagaen kKauHuyveckull cayyail ycnewHozo JieveHusi MHOJICECMBEHHOU HCUPOBOL IMBOAUU MUKPOCOCYOUCMO20 pYCcAd GHYMPEHHUX
0p2aHO8 C NpeuMyujeCmeeHHbIM NOPANCEHUEM 20108HO20 MO32d Y NAYUEHMA ¢ Mside0l cCoHemaHHol mpasmoll.

Hecmompsi Ha mpyoHocmu QuazHoCmuKu U JIe4eHUsl, 8bICOKULl NPOYeHm UHEAaAudU3ayul, 0CA0NCHEHUL U 1emaabHOCMU, CA0JICHOCMU
npoduaaKkmuku 0aHHO20 OCAO0NCHEHUSI HCUPOBOU IMOOAUU C NPEUMYUeCMBEHHbIM NPOsiG/ieHUeM 8 8ude yepebpanbHoll HUuposoll ImMboaul,
6.1a20npusiMHbIU UCX00 0151 NAYUEHMO8 € COYeMaHHOU MpagMoll 803MOJNCEH.
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BBeaeHnue

JlopoxxHo-TpaHcnopTHble mnpoucuectBus ([ATII)
3aHMMAIOT TMepBble MO3ULUKU MO0 MNPUYMHE TDHKEJI0ro
COYeTaHHOro TpaBMaTH3Ma HaceseHus [1-3].

Yucio mnocTpajaBlIMX C TAXKEJO0M COYeTaHHOH
TpaBMoi mnocae /JTII, HyxJamomuxca B Je4eHUU B
OT/leJIeHUM peaHUMalid ¥ WHTEHCUBHOW Tepalnuu
(OPUT) BrIpocsio B 10 pas. JleTasbHOCTb JJAHHOH TPYIIIbI
MOCTPAJIaBIIMX, HECMOTPS Ha pa3BUTHE MeJULMHCKHUX
TexHosiornii, gocruraer 80% [4,5]. OZHUM U3 caMbIX
OMACHBIX U IIJIOXO JUArHOCTHUPYEeMbBIX OCJIOXHEHUH
OCTPOro MepuoJia COYeTAaHHOHW CKeJeTHOW TpaBMbI
SABJISIETCS  CHHAPOM >KMpoOBOH ambGosmu (CXKI) c
NpPEeuMylLleCTBEHHbIM IOPa)KEHWEeM TOJIOBHOIO MO3ra
(LK3) [6-8].

IPKD - peakoe M NOTEHIMAJBHO CMepTeJbHOe
COCTOSIHME, KOTOpOe MOXXeT BO3HHUKHYTb  IOC/e
nepesioMa JAJMHHOM KOCTH WJIM TpaBMbl Tasa, 4acTOTa
KoToporo koJsiebsercs ot 0,9 mo 11% mnpu cpenHeMm
nokasaTesie cMepTHOCTU okosio 10% [9-11]. Ilocue
«IOBPEXAEHUs KOCTH», COIJIACHO NMPHUHATON KOHLEMIUU
naTopU3UO0JIOTHH, «KAIJIU KHUPa» MOMAAAT B CUCTEMHbIN
KPOBOTOK, TPUBO/AsA K 3M60.1uH [12,13]. Ho He cymecTByeT
OZIHO3HAYHOTO OOBSCHEHUS TOrO, KaK pa3BUBAETCS
CHH/JPOM C 3TOro MoMeHTa. HaubGosiee pacmpocTpaHeHbI
JIBe THUIOTe3bl, OOGBSACHSAWIIME paHHHE | IO03JHHUE
CHMIITOMBI COOTBETCTBEHHO.

CTOpOHHUKH «MeXxaHHYeCKOU TeopUU» CYUTAIOT,
YTO KOCTHOMO3TOBOM J>KHMp BBITQJKHUBAeTC B BeHbI
B  pe3y/ibTaTe IOBBIIMIEHHOTO  HWHTpPaMeAyJLISPHOTO
JlaBJIeHUs], BbI3bIBAsl peCIUpPaTOpPHble U HEBPOJIOTHUECKHE
M3MEeHeHUs U TOosIBJeHHWe HeNalbIUPyeMbIX KOXKHbIX
neTeXMui B BepxHed dYacTh Tesa (HOAMbILIEYHbIE
BINAJIMHbI, TYJOBUIE U CKJEpbl) 4yepe3 2-3 AHA MoOCJe
TpaBMbI [14,15]. 3Ta Tpuaja CHMOTOMOB M3BECTHA Kak
CX3. HaubGosee pacrnpocTpaHeHHOe CyOKJIMHHUYECKOe
nposiBjieHre CXKI M0>XHO 060CHOBAaHHO ONPEZENUTDh KaK
CHIDKEHUE JIbIXaTeJIbHOTO ra3000MeHa U netexuu [16,17],
TOT/IA KaK HauboJiee TSKEJIbIA «MeXaHUYeCKUI» CLieHapUui
NPUBOJAUT K OCTPBIM peCIUPAaTOPHBIM CUMIITOMaM, OCTPOM
PaBOXKeEJYJ0UKOBON HEZ0OCTATOYHOCTH (Teopus [lenbThe)
[18] u gaxe BHe3amHOU cMepTH MO3ra.

OnucaHue KJIMHUYeCKOro cy4dad

[locTpasaBuuii MykuuHa, 20 JieT, JOoCTaBJieH B
KpaeByto KJIMHUYECKYI0 60J1bHULY UMeHH Tpodeccopa O.B.
BiagumuplieBa r. Xab6apoBcka ¢ AUarHo3oM: ABTOTpaBMa.
3akpbiTass  4YepelnHO-MO3roBas TpaBMa, COTPsICEHHeE
rOJIOBHOTO M03ra. 3aKpbIThIN epesioM B/3 auadu3a jeBor
GeJlpeHHON KOCTH CO CMellleHHEM OT/IOMKOB, TepeJioM ¢/3
nradusza 06eux KOCTeil JIeBOHW TOJIEHH CO CMelleHueM
OTJIOMKOB, HepesoM H/3 pauadu3a JieBOW IJIeuyeBOU
KOCTH CO CMelleHHEM OTJOMKOB, NOCTTpaBMaTHyecKas
HeliponaTus siydyeBoro Hepsa [llok 2 cT.

[lauveHT GbUI  OCMOTPEH  pEeaHMMAaTOJIOrOM,
TPaBMaTOJIOrOM, XUPYProM U HEHPOXUPYProM. YUYUTBIBast
COYETAHHOCTb MOBPEXJAEHHUs], GOJBHOMY, C IeJblo
CTaGUIM3alMM OTIOMKOB IepeJOMOB KOHEYHOCTeH, a
TaK)Xe NPOTUBOIIOKOBOH Tepanuy B 9KCTPEHHOM HOPSIZiKe
ObUla BBINOJHEHA Ollepalys: HaJOXKeHWe anmnapara
BHelHeld ¢ukcanuu (ABP) Ha seBoe 6eJpo M rosieHb Ha
JIeBOE IJIeYO.

B cTaGUJIBHOM COCTOSIHUM, C HOPMaJIbHBIMHU
J1abOpaTOPHBIMU  TIOKa3aTeJsIMHM, 0e3  HapylleHWH
reMOJWHAMUKA M ApPYyrux OQyHKIUH, 4yepe3 1 cyTky,
NOCTPAJIaBIIMHA IEepeBOJUTCI B TpPaBMaTOJIOTHMYECKoe

«Xumuyeckas TEOPUsI» MOCTpOEeHa Ha
JI0Ka3aTeJbCTBAX, [OKAa3bIBAMOIIUX, YTO  MPOLYKTHI
CUCTEMHOH BOCHAJIUTENbHOW peaKLHUH, BTOPUYHbBIE IO
OTHOIIEHHWI0 K HayaJbHOM TpaBMe KOCTH, 3allyCKaloT
npeBpalleHHe MOJIEKYJ >XKMpa B CBOOOJHbIE >KHPHBIE
KHMCJOTBl M IJIMLIEPUH, KOTOpble, B CBOIO O4Yepejp,
MOTYT TNpPHUBECTH K HOpakeHHI0 cocynoB [19,20]. 3ta
XUMHYecKass TeOpUs CMOCOOHA OOGBACHUTb CHUMIITOMBI
COCyJUCTOrO 3HJOTeJNUA B IOPAXEHHOH o6JacTu
U OODBACHAET TMO3JHHe T[pPU3HAKU  TOBPEX/JEHUs
LeHTPa/IbHOW HEPBHOM CHUCTEMBI: CIyTAaHHOCTb CO3HAHUS,
reMUIIJIETHIO, allpakcuio, agasrio U yeTapruio. B nepsom
clyyae HauboJiee pacnpoCTpaHEHHBIMU NPeJIOChIIKAMU
ABJIIOTCA: BBICOKOIHEPTeTHYECKHEe TPaBMbl; OTCPOYKa
omepanuu 6Gosiee yeM Ha 10-24 yaca; MHOXeCTBEHHbIe
nepesioMbl; M, KaK CONMYTCTBYIOIUN (aKTOp, TPYAHOCTU
C BIIpaBJIeHHWEM IlepesioMa W 3abHWBaHHMEM TBO3JeH WU
BHellHel ¢ukcanued [21]. [loTeHMasbHass KOppesus
MeX/Jy HaJM4MeM OTKPBLITOTO OBaJbHOTO OTBEPCTHUS
(PFO) u FES B mocsiefjHeM ciiy4ae ellle NpeACTOUT U3YYUTh
[22,23]. [Ipy OTCYTCTBUY IIyHTA CIpaBa HaJeBO KUPOBbIE
IIAPUKH JIOJIKHBI ObITh HEGOJIBLUIMMH U MHOXKECTBEHHBIMH,
YTOOBI BBI3BAaTh HEBPOJIOTUYECKYIO KapTuHy [24,25]. C
JIPyrOH CTOPOHBI, KaK TOJIbKO KPOIIeYHble YaCTULbI )KUPa
nepecek/M JIETOYHOEe KalW/JISAPHOEe pyCJO, OHM MOTYT
3aTeM J0CTHYb Mo3ra. CUMNTOM «3Be3JHasg HOYb» NpPHU
MarHUTHO-PE30HAHCHOM TOMOrpapuu roJIOBHOTO MO3ra
NOSBJIA€TCA NMPHUOJU3UTE]BHO 4Yepe3 HeJeal0 Moce
TpaBMBbI [26-28].

HecmoTtpsa Ha 6oJbIIOE KOJIUYECTBO
Ipe/iJIOKEHHBIX METO/0B U CIOCOGOB JieYeHUs JAHHOTO
OCJIOXKHEHMA JIETAJBHOCTb OCTA€TCA HA CerofHALIHUH
MOMEHT O04Y€eHb BbICOKOH [29,30].

Llesib pykonmucH: T1peACTaBUTb KJIUHUYECKUU
CJlydyal yCHEeUIHOro JieueHUs] MHOXXeCTBEHHOM »KHWPOBOH
3M6OJIMY MUKPOCOCYJUCTOr0 pycja BHYTPEHHUX OPraHOB
C IpeuMyIeCTBEHHbIM MOpa)KeHWeM TOJIOBHOTO MO3ra y
MalyeHTa C TAXKeJ0W COUeTaHHON TPaBMOM.

OT/esIeHHE. B npodusbHOM OTAENeHHH C LEeJblo
npesionepayuoOHHON HOATOTOBKHU JIEMOHTHPOBaH
BpeMeHHbIH AB® Ha sieBOM 6eipe U HAJIOXKEHO CKeJIETHOE
BBITSDKEHHE 3a MBbIIEJKU JIeBOH OeJpeHHOW KOCTH C
rpy3oMm 9 Kr.

K KOHLY TPeTbUX CYyTOK IPU OCMOTpPE BbLIABJIEHO:
KaJob O0CO6BbIX He npeabdaBadeT, KPUTHKA HECKOJIbKO
CHHUXXEHA, [€30PUEHTHPOBAH BO BpEMEHHU U INIPOCTPAHCTBE.

O61iee cocTosiHUEe OJIMXKE YAOBJIETBOPUTEBHOE.
KoxxHble  NMOKpOBBI ~ YHCThle, OOBIYHOW  OKPACKH.
Temneparypa Tena 37,6°C. B Jjilerkux JbIXaHue
Be3UKYJIAPHOe, ynucToe. YacToTa AbixaHusd 16 B 1 MUHYTY,
3KCKypCHUsl JIeTKUX yaoBJsieTBopuTesnbHasa. YCC 76 B MUH.
AprepuanbHoe paBiaeHne 125/70 mm. pT. cT. YKuBOT
y4acTByeT B aKTe JbIXaHHUs, NMPU NaJbNALUU MATKUH,
6e360sie3HeHHbIN. PuU3MOSOrHYecKHe OTNpaBJIEHUS B
HOpMe.

B cBfA3M C oOTpULATENbHON HeBPOJOTHYECKOH
KapTHHOH 6bLIO BBINOJHEHA CIIMpaJbHas KOMIbIOTepHas
TOMOrpadusi roJJOBHOTO MO3ra, peHTreHorpadus opraHos
rpygHod kJeTkd. [lo pesyabTaTaM HcCC/leOBaHUA -
MaToJIOTUYECKUX H3MeHEeHUH CO CTOPOHBI T'0JIOBHOIO
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MO3ra, OpraHOB TpPYAHOM KJIETKM He  BbISBJIEHO.
KoHcysnbTanua Helpoxupypra - y NOCTpaJaBLIero MMeeT
MeCTO Jlerkas 4epenHo-Mo3srosasd TpaBMa: CoTpsceHue
rOJIOBHOTO MO3ra, 3HLedasonaTusa CMEeIIaHHOTO reHesa.
B nepeBose B HeHpoXuUpypruyeckoe OTAeJieHUE He
HY>K/J1aeTCs.

OpHako, 4epe3 JecATb
OCMOTpa COCTOSIHME TalMeHTa Pe3KO YXYALIUJIOCH:
BO3HUKJ/IO YyrHeTeHHe CO3HaHMUS BIUVIOTh [0 COMNODPa,
Ha KOXKe MOsIBUJIach MeTexHasbHasi Cblllb B 06JIaCTH LIeu
U IPyJHOM KJIETKH, MOBBIIIeHHe TeMIlepaTypbl TeJja
no 38,7°C, yyawenue apixanus o 28-30 B muH., YCC
yBesnuusocb Ao 110 B MUH. apTepuajbHOe [aBJieHUe
cHusuiaocb g0 80/50 MM. pT. CT, HENpPOU3BOJIbHOE
MoueHcnycKkaHue. DBoJbHOH  3KCTpeHHO TMoOKa3aHUAM
nepeBe/ieH B peaHUMAlOHHOE OT/leJIeHHe.

4YacoB 1mocJjie OaHHOro

B pesysbTaTe npoBeJleHUs] UHTEHCHBHOM Tepanuy,
MOJKJIIOUeHUs] NalMeHTa K  ammnapaTy HCKYCCTBEHHOMH
BeHTUJsALUU Jierkux (MBJI) B TeueHue Hezesu yaanocb
cTabuau3upoBaTb ero cocrossHhe. HeBpoJsioruyeckas
CUMITOMAaTHKa McYye3/a, B CO3HAaHUH, reMOJJUHaMHU4ecKue,
pecnupaTopHble u JlabopaTopHble MoKa3saTesu
HOpPMa/IM30Ba/IUCh, CBEXHUX 3JIeMEHTOB  ChIIM  He
BbISIBJIEHO, TeMIlepaTypa Tesa B Ipefesax HOpMbL [locie
3KCTy6anuu 6GOJIbHOM OCTaBJeH M0J Hab6J/JeHHeM B
peaHMMallMOHHOM OT/eJIeHHH.

BTopasi Bo/iHa pesKoro yxy/lleHHs HacTynu/a Ha
JlecsiTble CyTKH Npe6bIBaHUS B OTJEeJIeHUM peaHMMalUu

Ha ¢OHe YAOBJETBOPUTEJIBHOrO cocTossHUA. OObuiee
BHOBb BHE3aIlHO PEe3KO YyXyAIWJI0Cb. ONATh MOSBUJIACH
BbIpa)KeHHasl nepe6pasbHasi, JibIXaTesbHast u

MeTaboJsiMyecKast HeJO0CTATOYHOCTD.

[Ipy ocMoTpe: co3HaHME Ha YPOBHE OIJIyIIEHHS,
Jle30pUeHTalMsA BO BpeMEHUM U IPOCTPAHCTBE, peyb
OJIHOCJIO)KHAS, BbISBJIEHO HApYILlIeHH e [JIOTaHHs, I0sIBUJIAaCh
PUTHJHOCTb 3aTBLJIOYHBIX MBILII, MBbIIIEYHBIH TOHYC
CHMPKEH, OJJHOKPATHBIM MOAbeM TeMIepaTyphbl B TeyeHHe
cyToK 10 40°C, cBeXMUX 3JIEeMEHTOB CbIIM HET, NOKPBIT
notoM, nosunypus (temn guypesa 6osiee 3 mu/kr/4). Ilo
JIAHHBIM JIaGOpAaTOPHBIX HCCJIEJOBAaHUM: JIEHKOLUTO3
21*10/9/n. co caurom GpopMyJibl BIEBO, TUIEPIINKEMUS
o 12 MmMosb /1.

KoHcuimyMm Bpauel pasjiMYHbIX CIEelMabHOCTEH,
OCHOBBIBasACb Ha MYJbTHAUCUUIJIMHAPHOM  MOJAXOJE,
NpUIes K 3aK/II0YEHHI0, YTO Y JAHHOTO MaleHTa UMeeTCs
JIOBOJIBHO peIKO€e OCJIOKHEHUE MPU TAXKEJbIX COUETAHHBIX
TpaBMaX, BKJIIOYAIOIIUMX MepesioMbl JJIMHHBIX KOCTEH, B
BUJIE CUH/IPOMA >KUPOBOH 3MOOJIMH C MPEUMYIeCTBEHHbIM
Nopa)KeHHWeM ToJIOBHOro Mo3ra. [loMHUMo 3TO, KOHCHIUYM
OTMETHJI, YTO Y MallMeHTa TaKKe UMeeTCs U KJIMHUYecKast
KapTHUHa WHQEKIMOHHOTO OpPOHX0JIEFOYHOTO TMPOIEecca,
TUIIUYHOTO JIJIsI peaHUMAaI[MOHHBIX 6OJIbHBIX.

JlokazaTe/ibHasi 6a3a OCHOBbIBAJIACh HA CJIEYIOIHX
KPUTEPHUSIX.

1. LepeGpasbHas HEJOCTAaTOYHOCTb: HapylleHHe
co3HaHus (ornymenue - 11 6anioB no mkasne KoM [1a3ro),
pasBuTHe AU3HLEePaJbHOTO - HaJIU4YUe YCTOUYMBOU
runeprepMuu (o 40°C), UHPEKIUMOHHBIM areHT ObLI
WCKJIIOYEH, TaxXWIHO3 (BHE ceJalMu), apTepuasbHast
TUIEPTEH3Usl, TaxuKapjus, THIEPruipos, CaJbHOCTb
KOXXHBIX IOKPOBOB, HapylleHHsl BOJHO-3JIEKTPOJUTHOTO
f6asaHca. B mosb3y mnceBo6y/sbOAapHOro - HapylleHue
[JIOTAaHUS, apTUKYJISIHH.

2. ﬂleaTeJ’IbHaﬂ HeJOCTAaTOYHOCTb CMEUIaHHOI'o
redesa. YCyry6neHHe ,CLbIXaTeJIbHOﬁ HeJOCTAaTOYHOCTH
32 CYeT aTesieKTa3a HWXKHeH AOJIM 1IPAaBOTr0 JIErkKkoro,
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u B S6, S10 sieBOro Jierkoro U pasBUTHUSA THOMHOIO
TPaxeoOpPOHXHUTA.

3.CepZieuHO-COCYAUCTAsA HEJOCTATOYHOCTD: CTOMKAs
apTepyasibHas TUNEPTEeH3Us, MOBbILIIEHUE apTEPUATBHOTO
nassieHus 0 190/100 MM. pT. CT.

4. Hapymwenue $yHKLUU nevyeHu u
JKeJYEBBIBOASIUX NyTed - TUNepOuIupyOUHEMUS [0
100 MxMouab/a (3a cyeT oGeux Jpakuuit). OcMoTpeH
TepaneBToM. CyAs MO KJHUHHUKO-J1aG0pPAaTOPHBIM JaHHBIM,
HMMeJI0 MeCTO CcOoYeTaHUe AUCKHHEe3UU >Ke4eBbIBOAAILINX
nyTeld ¢ pe30pOTHUBHBIM CUHJPOMOM (paspelleHue
MHO>XeCTBEHHBIX [eMaToM).

B cBfiI3W C 3TUM 3aKJ/04eHHEeM OblJ BBINOJHEH
psZi  JONOJIHUTEJIbHBIX JUArHOCTHUYECKHUX IPOLELYp.
[ToBTOpHAsA peHTreHorpadusi OpPraHoB TIPYAHOH KJETKH
- 6e3 BbIpaKEHHBIX IATOJOTMYECKMX H3MeHeHHH. Ha
$UOPOGPOHXOCKONIMM OGHAPY>KEHBI: HENOJHOE CMbIKaHHE
rOJIOCOBBIX  CBSI30K, HAJATOPTAHHUK  MaJIONOJBHXKEH,
sABJEHUs1 THOHHOro 6poHxuTa. OJHOBpPEMEHHO O6bLI
BBINIOJIHEH JIaBaX 6poHXHaIbHOro JjepeBa. OgHaKo Ha
CNUpaJbHOW  KOMIIBIOTEPHOH TOMOrpaguu  OpraHoB
IPYAHOM KJIETKH OblJ BbISBJEH aTeJeKTa3 HIXKHEeH J0/H
HpaBoro Jierkoro, U B S6, S10 sieBoro Jierkoro. BeinosiHeHa
KOPDPEKTHUPOBKA  JIeYeHHs MyJIbTU/IACIUIIIMHAPHON
OGpura/iol, BKJIOYaBIIEH IPAKTHYECKH BCE CIEIMaJIbHOCTH

KpaeBoH  GOJIbHMIIBI €  IpuUBJedyeHHeM  Kadenp,
6a3MpyOIUXCS B 3TON 6OJIbHULLE.

Ha MarHUTHO-PEe30HAHCHOM ToMorpadpuu
rOJIOBHOTO MO3Ta BbIABJIEH XapaKTepPHbIH CHMIITOM

1epe6pasbHON XKUPOBOH 3M60INU — «3Be3/iHast HOYbY.

[lanpieHT BHOBL MOJKJIOYEH K MHBasuBHou WBJI,
NpO/IOJKEHA HWHTEHCHBHAsl IOCUHJPOMHAs Tepanus
MOJTMOPTAaHHOHU He/I0CTaTOYHOCTH: JIUTUTeIbHAs
HCKYCCTBEHHAsl BEHTUJIALUSA JIETKUX (CTAapTOBBIA peXUM
BEHTHJ/IIIIUM - CUHXPOHU3UPOBAHHAs IepeMexKarnuasics
NPUHYAUTENbHAsA  BEHTWJIAIMSA C  KOHTpPOJIEeM IO
JIaBJIEHUIO, 3aTEM MepeBOJi Ha BCIIOMOTATeJbHBIH PEXUM
Y OTJIy4eHUe OT ammapaTa). BbINOJHEHO 3 CaHAaIlMOHHBIX
$UOPO6GPOHXOCKONHH, ITUNPOGJIOKCAIIMH B/B KaleJbHO 110
400 Mr * 2 pasa B CyTKH; aHTHOAaKTepHUalbHasl Tepanus B
TedyeHHe 14 nHeMN.

[IpoBoguiace mMOCTOsIHHasA MHQY3Us  MarHus
cynbdaTta B fo3e 1 r/4 B TeueHHe NATH CyTOK, BBeJleHHE
ypaneausaa 25 Mr B/B J10 ABYX pa3 B CyTKHU B TeYeHHEe Tpex
JHeW, BBeJileHUe TabJIeTUPOBAHHBIX IPENnapaToB B 30HJ,
(amnogunuH 5 Mr/cyT, 6uconposion 10 mr/cyT). Ha satom
¢doHe apTepuasbHOE [IaBJeHHE CTAGUIM3UPOBAHO HaA
ypoBHe 135-140/65-60 MM. pT. CT.

Takxxke MHTEeHCUBHas Tepanus BKJIIOYaJsIa
HHOY3UOHHO-TPaHCOY3UOHHYIO Tepanuio (pacuyeT o6beMa
MHO)Y3UH, COTVIACHO MOTPEOHOCTH, B XKUAKOCTU- 30 MJ1/Kr/
CyT. + NMOTEPH, C y4eTOM IuApobasaHca Ha Kax/ble CyTKH
[0/ KOHTPOJIEM TeMIla Auype3a, reMOTpaHCHY3UU 06LIUM
o6bemMoM 850 mi), cepmanuioo (mpomnodon 100-130 mMr/4
7 CcyTOK, cuba3oH 5 Mr/4 7 cyTok), aHajibresuw (MoppuH
20 wmr/cyt. 3 cyTok, mapagetomos 1 r/cyT. 3 CyTOK),
racTponpoTeKTUBHYIO Tepanuio (oMenpaszou 40 mMr/cyT. 22
JIHS1), HYTPUTUBHYIO NOJAJEP>KKY (HYTpPU30H 3ABaHC - 2500
KKaJI/cyT), HelponpoTeKuuio (Lesekc, uutodaaBuH 20 M
BHYTPUBEHHO B TeyeHUe 16 aHel).

[ToMHMO 3TOTO, IOCTPajaBlLIeMy GbIJIA BbIIIOJIHEHBI
c/llefiylolie OINlepaTHBHbIE BMeIIATeJbCTBA: B IEPBbIe
cyTku - Crabunusauus nepesomoB ciaeBa AB® 6Gexpo+
rosenb, AB® msedo cieBa. Ha 4yeTBepThle CyTKH -
ycTpaHeHHe fedopMaLuu B YpecKOoCTHOM AB®, 3aKpbIThIN
OCTeOoCHHTe3 NepesioMa 60J1blIe6epI0BOM KOCTH.
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TeueHue moc/jeonepallMOHHOrO Iepuoja 6es
OCJIO)KHEHUH, 3aKUBJIEHHE T10 [T0C/Ie0NepaliMOHHBIM IIBaM
6e3 BocnasieHus1. CycTs iBe HeJleJId IPOBe/ieHa ollepalys
1o ycTpaHeHHUIo JedopMaluy njaedya B ypecKocTHOM AB®,
OCTEOCHHTE3.

YuyuteiBas uepe6paﬂb1—1y}o HeJOCTAaTO4YHOCTD,
npeanoJjiaraeMyro AJIUTEJIbHYO HCKYCCTBEHHYIO
BEHTUJIALUWIO JIErKHX, OJId obecrieyeHUs1 KayeCTBEHHOU
CaHaluu Tpaxeo6p0quaanoro AepeBa U yxo4a 3a
pOTOBOﬁ IMOJIOCTBIO BbIIIOJIHEHA IJIaHOBAA TPaxXxeoTOMMUd,
HaJIOXKeHHe TpaxeoCTOMbl Ha 12 CYyTKHU Hpe6bIBaHI/Iﬂ
MalfieHTa B peaHUMalluu.

Cepanusl malueHTa MpeKpalleHa Ha 7 CYTKH,

CO3HaHWe ObUIO BOCCTAHOBJIEHO B Te4YeHHe JIHS.
OTtkitoueHde oT HMBJI BeimosHeHO cnycTa 9 [HeH
06cyxaeHue
CorjacHo NpPOTOKOJAM M  peKOMeHJalUAMHU

OKa3aHUS MOMOIIY MOCTPAJIABIINM C MOJUTPABMOU GbLIa
onpesiesieHa TaKTHKa BeJleHUS] U MHTEHCHBHOM Tepanuy,
C 06s3aTe/JIbHBIM yYeTOM pPEKOMeHJAlMH T0 JIeYeHHIO

Mocje Hayala MWCKYCCTBEHHOM BEHTWJISAIUU JIETKUX.
Jlekany/iM3anus npousBe/ieHa 1o NoKa3aHUsM Ha 9 CyTKu
10CJie HaJI0KeHUS] TPAaXeoCTOMBI.

[Tocne CcTabUIN3aLUH COCTOSIHUS
(scHoe  co3HaHWE, OTCYTCTBHE  pECIHUPATOPHBIX,
reMoZIMHaMHUYEeCKUX HapyIlEeHUH, HOpMaJ/IM3aLus

OCHOBHBIX JIabOpPAaTOPHBIX IOKa3aTesei) IepeBeieH B
npoduJbHOE TpPaBMaTOJIOTHYECKOE OT/JesleHre. Bpems
HaxoX/IeHUsl B OTJEeJEeHUH peaHUMaldd COCTaBUJIO 22
JHs. BoinucaH oMol Ha 31 cyTKH mocJie MOCTyNJIeHUs B
YZ,0BJIETBOPUTENBHOM COCTOSIHUU 6€3 HEBPOJIOTMYECKUX U
JIBUTaTeJIbHbIX HapyIEeHUH.

OT mnanueHTa 6bUIO MOJYYEHO TNHCbMEHHOE
MHPOPMUPOBAHHOE corjacue nanueHTa Ha
pacrpocTpaHeHHe ero MeJUIIMHCKOW MHPOpMaLUH.

HECKOJIbKUX OpraHoB U CUCTeM, y4acTBOBaJIU
CHEeNUATUCThl  PA3IUYHOTO TNpPoWIss W NPUMEHSJICA
LIHAPOKUHI CIEKTP JIe4eOHO-JMarHOCTUYECKUX
HCC/IeJOBaHUH.

MAINMEHTOB C )KUPOBOU 3MOOJTHEM.

B JneyeHun namueHTa [« MOJIUTPAaBMOM
OCJIO)KHEHHOT'0 TeuyeHUs, B CBfI3U C IOBpEXJEeHUEM

BbIBO/ibI

HecMoTpsi Ha TPYHOCTH JUArHOCTUKHU U JIEYEHHUS,
BBICOKMM TNpPOLEHT WHBAIWJU3ALUY, OCJI0KHEHUH U
JIETAJIBHOCTH,  CJIOXKHOCTH  NPOQHUIAKTUKH  JAaHHOIO
OCJIOKHEHUS >KUPOBOH 3MOOJIMHU C NPEUMYILEeCTBEHHbIM
MposIBJIEHUEM B BU/JIle LiepeOpasbHOM KUPOBOUM 9M60JIHH,
6J1aronpUATHBIA MCXOJ, [JJI1 TALUEHTOB C COYETAaHHOH

[Ipy HanucaHWM JAAHHOH
WHTEPEeCOB OTCYTCTBYET.

CTaTbu KOHQIUKT

d>m-lal-lcup03anne
OCyIIeCTBJIAJOCH.

JIaHHOH paboThl He

ABTOp nognucan popmy nepesaun aBTOPCKUX MPaB.

TpPaBMOM BO3MOXeH. MeXAUCUUIJIMHAPHBIA  TOJXO0Z,
obecreuynBaeT ycnex JiedeHud Hu pea6I/IJ'II/ITa]J,I/II/I TaKHUX
IMalMeHTOB.
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AybIp Aapexeaeri apasiac )kapaKaTTaH KeliHri 6ipHelie Maiiibl 3M60/IMACHI MEH 6aC MUBIHBIH,
3aKbIM/JaHybl 6ap HAYKaCThbl eM/EYAiH KJINHUKAJIBIK KaFAaibl
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Tyitinaeme

Kos-kenik oKurasapbl myprelHOapOblH ayblp HapakammaHybsiHbly cebebi peminde 6ipiHwi opbiHda mypakmayda. KankaHuiH
apaJac xcapakamolHulH jcedes KeseHindeai duazHo3 dypuic KoliblamaraH cebebiHeH mybiHOaraH kayinmi ackbiyaapdbly 6ipi Mudviy 6acsim
3aKbIMOAHYbIHAH 60FAH MATiAbL IM60USL CUHOPOMbL 60161 MAObLLAAJbL. AMaaMblu ACKbIHY bl emOey0iH YCbIHbLAFAH d0icmepiHiy kenmizite
Kapamacmat, ocul cebenmeH myblHOAFAH 0AIM-)4Cimim kepcemkiwmepi 6yeiHei KyHI eme dHcoFapsl 60.1bin Keaeoi.

Makanada ayvip dapesicedezi apaaac xeapakammad kelliHel [WKi ar3aaapobly MUKPOBACKYASAPAbl APHACbIHOA OGipHewe Mmatiabl
aMboauUss MEH 6AC MUBIHBIH 3aKbIMOAHYbL 6ap Haykacmul commi emdeydiH KAUHUKAAbIK KHecaFdallbl cunammanrad. Apaaac sjcapakam opulH
anraHda duazHocmMukaaay MeH em Jcypei3yodiy KublHOblKkmapwulHa, My2edeKkmik neH acKblHy/napdblH, cOHOAal-aK e/im-icimiMHIiH Ke3decyi
JHcuinieiniy  scoFapsl 601yblHA, Yepebpansdbl Maliibl IMO0AUSCHL 6ap ACKbIHYbIHbIH AA0bIH A1y0arsl KUblHObIKMAPFA KApAMACMAH, 0Cbl
Kamezopusidarsl HayKacmapoblH o4 Homudiceai emiHig MymKiHdizi 6ap.

Tyiiin ce3dep: i#0A-KeAIK OKUFaAapbl, Y3biH cyliekmepdiy CbliHybl, MPaAeMamuKaablK WokK, NoOAUMpasma, Maiabl IM60.aUs, MUObIH
Matinel IMO0AUSCHI, KAPKbIHObI Mepanusi.
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A Clinical Case of Treatment of a Victim with Severe Combined Trauma with Multiple Fatty Embolism with
Predominant Brain Damage

Sergey Berezutsky
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Abstract

Road traffic accidents occupy the first positions due to severe combined injuries of the population. One of the most dangerous and poorly
diagnosed complications of the acute period of combined skeletal injury is the syndrome of fatty embolism with predominant brain damage.
Despite the large number of proposed methods and treatments for this complication, the mortality rate remains very high at the moment.

A clinical case of successful treatment of multiple fatty embolism of the microvascular bed of internal organs with predominant brain
damage in a patient with severe concomitant trauma is presented. Despite the difficulties of diagnosis and treatment, a high percentage of
disability, complications and mortality, and the difficulty of preventing this complication of fat embolism with a predominant manifestation in
the form of cerebral fat embolism, a favorable outcome is possible for patients with concomitant trauma.

Keywords: traffic accident, fractures of long bones, traumatic shock, polytrauma, fat embolism, cerebral fat embolism, intensive care.
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Tyninaeme

Bananapoa xumusnvlk Kyliikmep eHewmiH 3aKbIMOAHYbIHbIH iWiHOe dcemeKwi OpbiH a1adbl, COHbLMEH KAMAp, COHFbI HCblA0aPbl 6Heul
KylikmepiHiH ke3decy scuiniei apmybl 6atikanadsl. 3amMaHayu mexHoa02usAapobly KapKbIiHObl 0aMyblHA 6allIaGHbLICMbL HCbLA CAlbIH HcaHa
XUMUSIILIK 3ammap, eHepkacinmik peakmugmep JicaHe 04apdbly adamoapdbly KyHOeaikmi emMipinde KoadaHy ywiH Kajcemmiaikmiy yArarwl
aypyoulH scuinieiiy apmysiHa acep emyode.

bi3 adebu depekmepdi aknapammulk i30ey apkbLibl 6a1a1ap0arsl owewmiy XUMUsAbIK KylikmeH KeliiHel mapulaybiHblY a10blH-AAY
JicoHe emoeydiH anemdeai eH scakcel adicmepin 3epmmeyodi Makcam emin Kotidblk,

AypydblH ayblpablFbl WbIpblWmbl KaObIKMblH 3aKbIMOAHYbIHAGH 6acman ayblp Kylikmep, cmpukmypaaap XcaHe Mmeciny cusikmubl
ackviHynapra dellin 601ybl MyMKiH. Bya namosozusinbl emdeydiy apmypai adicmepiHiy ken 601yblHa KApamMacmat, 01apobly Homuoiceaepi
basanap XupypemapblH MOAbIFbIMEH KAHAFammaHoblpMatiovl. OHew cmMeHO3blHbIH MblPMbIKMAHYbIHbIY HomudiceciHOoe naiida 601amuiH
oHew mapbulaybiHbly, damy scuiniei 30% KypallouL Yavl 3ammoly acep emy ayblpAbiFblHA 6atinaHbicmel kellbip scardaiinapoa aypyosiy
Hamudceci Kayinciz askmanaadsl, aa e3zeciHde semanavdbl xecardall Hemece xcapakammad keliH 23-30 xcvladaH KeliiH Kamepai icikmiy
damybsiHa da akeayi MyMKiH.

Ocwbl yakbimka deliiH eHewmiHy Kylik aypybl 6ap 6asaaap y3ax jycaHe apdaliblm muimdi emec emdesnyze Maxc6yp, aratioa KyliikmeH
KelliHel cmeH030blH a10blH ay wapaaapsl 0a e xcui kezdecemiH AcKbIHYy - eHewmiHy mecinyiH 6040bipMayra MyMKIiHOIK Gepe aamatiobl.
OlimkeHi KoHCepsamuemi emM - 0macwl3 eHewmiy aHaMOMUSIbIK MAGUFU KA/ANbIH cCaKMan Kaayoarsl HCaarbl3 a0ic jcaHe ecin Kese HamKaH
ar3a ywiH Maybi30sl hakmop 60.161n mabwvlaadbl.
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Corresponding author: Galymzhan Burayev, docent of the Department of Pediatric Surgery, Astana Medical University, Astana, Kazakhstan.
Postal code: Z00Y5M6

Address: Kazakhstan, Astana, Kairat Ryskulbekov St. 16/1

Phone: +77759920082

E-mail: gburaev@bk.ru

J Trauma Ortho Kaz; 1 (71) 2024: 56-64
Recieved: 24-12-2023
Accepted: 11-02-2024

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.52889/1684-9280-2024-1-71-56-64
https://orcid.org/0000-0002-2536-9547
https://orcid.org/0000-0004-8941-5410
https://orcid.org/0000-0008-4528-8877

Traumatology and Orthopaedics of Kazakhstan, Volume 71. Number 1 (2024)

Kipicne
OHellUTiH XUMHUSJBIK KyHiri Gananapfarbl eHeLl
aypyJiapbl apacblHja OipiHmi opeiHABI asazel  [1].

Byn aypy 1 xactan 5 »acka Jeiinri 6ananapaa xui
ke3zecei. bananap/blH arpeccuBTi 3aTTapAbl Ke3AeHCOK,
KabbLIJAybIHbIH, KbLIJABIK kuiniri 100 000 6asara
makkaH/a 5-518 xafaai bl Kypal/Jbl. OeTTe TYPMbICTBIK,
»KaFfaljila koHe KebiHece OTOGACBIHBIH, 9JIEYMETTiK-
9KOHOMMKAJIBIK, ~ »KaFJalblHbIH,  TOMeH/iriMmeH, arTa-
aHaJIap/blH Ka/laFaayblHbIH HallapJIbIFbIMEH Ko He XY Ke
KyHeciHiH AaMybIHbIH OY3bLIybIMEeH 6aillaHbICTBl OPBIH
asnazel [2-9].

Bananappafbl eHEWITiH XUMUSAJBIK KYHiri apTypJi
3aTTapMeH TyblHAAWAblL bBipiHii OpbIHABI KBILIKbLIAAD
asiazipl, acipece cipke KbILIKbLIBI - 53,06%. ExiHwi opbiHaa
cinrinep-44,22% »xoHe YIUIHII OPbIH/A TOTBIKTBIPFBILITAP
(kanuil nepmaHraHatbl) - 2,72%. Kopposusiblk 3atTap,
JeruzpaTropsjap KoHe MNpOTOoIJIa3MaljblK yJjaap Ja
OHELUTIH KyHin KasyblHa cebeniui 6oJsiybl MyMkiH [10-
13]. OHelTiH 3aKbIMAAHYbl dcipece KayCTHUKaJbIK 3aTThl
KabbL1JayZiaH ayblp eTefli, MyH/ia €H Kell TapaJifaH MaceJse
TBIPTBIKTaHYZlJdaH OHELITIH TapblLIybIHbIH Y3bIH/bIFbIHbIH,
apTybl 60JbIN Tabblaaabl [14-16]. KpluKbL1 xKoHe ciaTiai
3aTTap/bl KabbliJaFraH HayKacTap apacblHJa 6HeLll
CTPUKTYPACBIHbIH, JaMy JKULIriHge CTaTUCTUKAJbIK,
MaHbI3/ibl allbIpMaLIbIIbIK aHBIKTAJIFaH 0K, [17].

OHewTiH QyHKOMOHaNABI KYHiHJe CcaKTaaybl
OHEIITiH, KYHiriH emjeyniH 6acblM GaFbIThl  GOJIBIN
TaObLIa/bl, OUTKeHI 6HellKe OTa acay MiHci3 >KoHe
TOJIBIK, JKeTKIJIIKTI Gosiybl MyMKiH eMmec. ColikeciHiue,
Oyl NATOJIOTHUSHBI €eMJleyMeH aWHaJsbICaTbIHJAp YILIiH
oTepalUsIbIK eM/leyTe XKeTKi36ey YIIliH OHelll CTEHO3bIHbIH
aJIZIbIH aJTy/IbIH 9PTYPJli 9AicTepiH 6iy KaxKeTTiniri Typasbl
KUbIH MiHJZleT Typ [18-23].

Byn kapakaT Kes3iHJe eHeITiH 3aKbIMJAHYbI KUl
aybIp acKbIHYJIapAbl TYAbIPaAbI, TilTi KeH6ip kaFzaiIapaa

gjicremeci

AMOY/IaTOPUSIJIBIK, )KOHE CTALMOHAPJIBIK KaFaan/ja
GasiajapZaFbl OHELITIH XUMUSIJIBIK KYHiriH KOHCEpBaTHUBTI
eMzey OoibIHIIA COHFbI 10 KbUIJAFbl dJebGUeTTepre
moJy »kacanabl. "Kubep/leHWHKA" FBIIBIMU 3JIEKTPOH/BI
kiTanxaHacbiHAa koHe PubMed, Cochrane Library,
Medline, Aknurpress, Springer, Elibrary.ru, Google Scholar
0asajlapblH/a TOJIBIK MOTIHJI MaKasnajaapApl i3zeyre
apHa/ifaH TYHiH ce3Jep: OHEWTIH XUMUSJBIK KYHiri,

eJsiiMre aKeJin, 6asasnap esiMiHiH KaWFbLIbI CTATUCTUKACBIH
apTThIpaAbl. ['HcTosorusanblK 6Genrinepre 6e3jgep MeH
HIBIPBIILITHI KAGATTap/bIH aTPOPUSACH, OYILIBIKET KA6AThIH
Jl9HeKep TiHHiH aJMacThIPybl )K9He OHell KabbIpFachblHbIH
I dy3abl CKIepo3bl KaTabl [24].

OHewl KyHiriMeH 6asnanap ys3akK KoHe OapJbIK
yakpITTa 6ipfiedl TUIMAI eMec ojicTepMeH eMjenyre
MaXKOYp, OYJ1 6HELITIH TapblIybIHbIH 9PTYPJli JdpEKeCiHiH,
JlaMy BIKTUMaJIJbIFbIHbIH KOFapbliaybiHa akeseni. 33,3%
JKaFJal/la XUPYPrusijblK apajacyfa KyriHyre Typa Kejezi
(1amapoToMus, racTpoToMHs, GUOICHs, illeK CToMachl)
[25]. Optypai emzaey aaicTepiHiH 6o0/yblHAa KapaMmacTaH,
OHELITIH, KyHiKTeH KeHiHIi TBIPTBHIK cTeHO3bl 36-63% -
KaFfania kesgeceai [26-34].

Bananapgafbl eHelTiH XUMUSAIBIK, KYHIri TypaJsibl
o4ebu  JepeKTepAiH i3JeHici, KOHcepBaTUBTI emzey
OHEIITIH XUMHUSJIBbIK KYHIiriH emjieyzaiH Herisri GaFbITh
6oJibIN  TabbLIATBIHBIH KepceTTi. OHma opTypJi JAopi-
JlopMeKTep MeH MeXaHHKaJblK TepanusaHbl KOJIJAHY[bIH
TYIIKi MaKcaThbl 6HELITIiH )XapaKaTTaH KeHiHT1 CTeHO3bIHbIH,
aNJblH asyFa GaFbITTaJFaH. O3 KeseriHJe, KOJDKeTiMAi
o4ebueT Ke3zepi OOWBIHIIA 3JIEKTPOHABI i37]eHIC OChI
HO30JIOTUSIFA apHa/IFaH OTaHJbIK  3epTTeylliJepiH
FBUIBIMU  KYMBICTApbIHbIH,  CaJbICTBIpMaJjbl  TypAe
CaHBIHBIH, a3/IbIFbIH aHbIKTaJbl. COHbIMEH KaTtap, 0i3fiH
esimizzieri 6ananap/a eHEIITiH XUMUSJIBIK KyHiKTepiHiH
TapaJiybl Typasbl 3MUJEMUOJOTUABIK JepeKTepli XoHe
Jle 6i3re Ko/DKeTiMAl o/1e6ueTTep GOUBIHINIA 3ePTTEYiMi3/iH
TaKbIpbIObIHA KATBICTBI MeTa-aHaJIU3/bl aHbIKTAy MYMKIiH
60JIMaibl.

MMonyablH, MakcaTbl - 97e0u  JepeKTepai
aKImapaTThIK, i3/ley apKbLIbl GasiajiapfaFbl  OHELITIH
XUMUAJIBIK KYHIri Ke3iHzeri eHell CTeHO3bIHbIH, a/libIH a1y
YLUIIH aJIeM/ieTi eH, Y3/iK 9icTepii aHbIKTay.

Gasiasiap/ilaFbl OHELITiH, XUMUSAIBbIK KyHiri, chemical burn
of the esophagus in children. Kab6sinmay kputepuiinepi:
JasienfeMesi MeJUIMHAHBIH A, B aprymeHT JeHreiiHiH

6acpLIBIMJApbl:  MeTa-Tajjayjaap, JKydeni 1moJysaap,
KOTOPTTBIK, ~ K0HEe  KpOCC-CEKLIMSJIBIK  3epTTeyJep.
Kabblijamay KpuTepuiliepi: KbIcKa xabapJsamaJsap,
J)KapHaMaJlblK MakKaJsajap TYpiHJeri capaniubliap/blH
HiKipi.

Basianapaarbl @HEelITiH XMMUSJIBIK, KYHiri Ke3iHjeri cTeH03AbIH a/IAbIH a1y ’KO0JIAApPhbl

Bananappafrbl eHeLITIH KyHiriH emjey oapTypJi
XKepriyikti  npemapartapMeH  (030HJasFaH — eciMAik
MaWbl, TOPMOH/BIK Tepamnus, CTePOUATbl HHDbEKIMS,
aHTHUArperaHTT, LUTOCTATHUKa/bIK Ipenapar »xoHe T.0.)
Ky3ere acbipbuiazbl [18, 35-40]. XKeprinikTi nepopanbzbl
npenapaTtTap KelleHJi eMJAeyAiH akblpamac 6eJtiri 60Jbin
caHasaApl. Anai/ia, ocbl MaKcaTTa KOJIJAHbLIATBIH A3pinik
Tepanus TeK >KaJlbl acepli KepceTexi. OkiHillke opai,
OyJl eMJiey KYIOZAeH KeHiHri eHeWTiH ThIPThIKTaHYbIH
GoJiAbIpMay YIIIH KeTKIMIKCi3 KoHe ofebueTTepre OyJ
TY>KbIPBIM/IbI ’KOKKA IIbIFapaTbIH HaKThl 9KCIIEPUMEHTTIK
FBLIBIMU XKYMBICTap Ke3Jecrnensi.

OHelTiH, XUMUAJIBIK KYHiKTepiHe apHasIFaH
o/iebueTTepre  WIOJYy  OHEWTIH  KYHim  KaJybIHbBIH
KOHCEPBATUBTI eM/leyiHiH Heri3ri 9/ici cTeHO03/blH, aJAbIH
aJly MakcaTbIHJAFbl OHEeWTi KeHeUTyre GaFbITTaJFaH
op TypJsi Tocinzep ekeHiH kepcerti. 1-mi  Kecrege
GanajapfaFbl  OHENITIH XUMHSJIBIK KYHiri KkesiHje
KOJILAHBLJIAThIH HETI3T1 9/jicTep KeJTipiJireH.

Kectene kepiHin Typranfzal, eHelTiH KyHikTeH
KeWiHri TapbUIybIHbIH a/blH ajy[blH Heri3ri agici
eHeWTi apTypsi MoaudUKaLUAIAPMEH CYHIiley G60JIbIn
TabbL1abl. EH Ken TapasfaH dfic - eHemTi eTKi3rim-
JKOJIaK, GOibIMEH CYHrijiey Gosibin TabbLiagbl [41-44],
0JIaH COH COKBIP CYHTiJIeyTe aybIcaThIH Ke3/iep Jie Ke3ecei
[35,45]. Byn Tycta TeK COKbIp CYHrijeyZAi KoJiJaHFaH
FBUIBIMM MaKaJlaHblH ~Ke3Jecrneyi Hasap ayAapajbl
Contini S. et al. »xxymbIcbiHzIa aBTOpJIap 25 HayKacTa Savary
CYHTriciH KosijjaHFaH - 4 Haykacta mnepdopanus >xoHe 1
HayKacTa eJliM-XKITiM Kaffaillbl OpblH asfaH. Asaija,
3epTTey/le OHellTI HaKThbl Kal 9/jicTieH KeHelTy »KacaaFaHbl
KepceTisMereH [46].
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1 kecme - Basasnapdarbl eHewmiH XumusiawlK Kytizi kesiHdezi eHewmi keHelimydiH Heziszi adicmepi

Ne 3epTTeyze KoJJaHbLIFaH 9/iic Typi n, cirTeme
OHelwTi cyHriney
- COKBIp CYHTiney n=22
1 - OHELITI racTpoCTOMa apKblJibl XKill KEMeriMeH CyHriiey [22,35,36,41,42,43,44,45,46,47,48,49,50,51,52,5
- @HeIUTi OTKIi3ril->K0J1aK, 60HbIMEH CYHTiney 3,54,55,56,57,58,59]

- OHEIIT] OTKI3TilI-XKos1aK 60MbIMEH 39H/J0CKOMUAJIBIK 6aKbLIay KOMeTiMeH CYHTiiey

. n=
’ Oneurri crerrey [60,61,62,71,72,73,74-82]
3 BasioHAbI JuaaTanus [161(?-%%)]

i i n=2
4 OHeIT] 3HAOCKONUSIIBIK CYHTiTey (36.83]

EckepTre: n = FbUIbIMU 6aCbIJ'IbIM,ELap,£[bIH CaHbl

bis kosmxeTimai onebueT Ke3zepiHLe — KeHGip
aBTOpJIap ©HeLITiH NeppopalUsChIHBIH OFapbl KaylliHe
6allJIaHBICTBI  COKBID  CYHrijsey aficiH KoJsJaH6ayAbl
YCbIHATBIHBIH aHBbIKTAAbIK [47,48]. AliTa KeTcek, ceHiMAl
CTAaTUCTUKaJBIK MaJjiiMeT Tek Enomenko C.H. )kymbIcbiH/A
KepceTiareH - eHelwTiH nepdopauuscel 12,5+5,8% gaelin
xketefi [49]. Byn xargall eHelwuTiH KyHiKTeH KeHiHri
CTPUKTYpaJapblH eM/Jey TICiIiH eHelTi S3HJ0CKOMHUSIIbIK
GaKpllayMeH  OTKi3rim-xoJsak ~ 60oWbIMEH  CyHrizeyai
asipsieyre xoHe TaKHUpUOere eHrisyre >koHe Oy emzey
HOTWXKeJIepiH allTap/IbIKTal )kaKcapyblHa Heri3 6016l [50-
52]. Bipak, 6y./1 8jiCTiH KeMILiJiri )oK eMec koHe 6apJIblK,
yaKbITTa XUPYPIrUSIBbIK eM/Jiey[ieH 6ac TapTyFa MYMKIiHAIK
6epMmeiiai. byn Jlynska A.H. 3epTTeyiHzie pacTasifaH, oHJa
aBTOp 24 HayKacTa 2 eHell NeppopalUsACBIHBIH, OPbIH
aJIfaHblH K9He 6 HayKacTa CYHTileyhi Kin kKeMmeriMeH
Kagep 6oliblHIIA racTpocToMa apKbLIbl >KaJFacTbIpyFa
Typa KeJreHiH xabapJsaiibl [53].

Ochl1aiia, Kasipri yakbITTaalJblH any XKoHe eMJiK
MakcaTTa CYHrijeyAi KoJZaHy 6HELUTiH ThIPThIKTaHYbIH
GoJiIbIpMay/IblH €H KeH TapaJIFaH 9/iici 60JIbIN TabblIa/bl.
By apicTiH eH KayinTi acKbIHYbI - eMipre Kayill TOHAipeTiH
MHEBMOTOPAKC MeH MeJUAaCTUHUTTIH ce6ebi 6osbin
TaObLJIAThIH OHEIITiH nepdopauuscel [54-56].

JH/IOCKONUAJIBIK, CYHIIJIey ©HEeIUTiH XUMUSJIBIK,
KYHIriH emgeyze »xeTeKwli peJs aTkapajbl. byn agic
lomxenno 3.A. MeH GacKasap[blH >KYMbBICBIHZA eIKeu-
TerKelJi cunaTTajFaH. ABTOpJap OGaFbITTAyLIbl JKOJAK,
3H/IOCKOINUAJIBIK TEXHUKACbIH JaMblTa OTbIpbIl 97,7%
)KaFalJia OH HOTHXKe aslibl. Bipak, *KyMbIC HoTHXKeJIepiHiH,
YKOFapbl THIMJiJIiriHe KapamacTaH, aBTopJiap 5 HaykKacTa
nepdopanua (0,8%) »xoHe 1Haykacta KaH kety (0,1%)
60JIFaHbIH JKacblpMaKbl [36].

bizgin 9/1e6u LIOJIybIMBI3/IbIH, HOTHXKeCI
GOUWBbIHIIA OHEWTi CYHTiJey[iH 3HAOCKONUSJIBIK €H,
»kaHa ofici Marie Laugié et al. 2023 »bLIbl yCBIHFaH
6Ga/UIOHJbl JUJIAaTallMsIMEH Oipre KOpPFaHbBIC KAKIaFbl
6ap 3HAOCKONHUSJIBIK CYHTiJIey KOJIJJAHATBIH d/iC GOJIbII
TabbLIabI [57].

bBi3fiH  oHbIMBI3IIA, 3HJOCKOMUSAJIBIK 9iCIeH
CYHrlJley 6©HEeWITiH ThIPTBhIKTbl TapbLIyblH eMJey/eri
eH OoJlallaFbl 30p OaFbIT 6GOJBIN TabbLIaAbl. bipak
JKOFapblJa aTajifFaH >KyMbICTAp/blH KeMIIJIIKTepi y3ak
YaKbIT eMZiey Mep3iMi MeH KaliTa cyHrineyaiH KaxeTTiairi
Gosibln TabbLIaAbl. HeriziHeH aBTopJsiap aaicTi epecek
HayKacTap/ia KoJlZJaHFaH, COHbIMEH KaTap, 9/1iC eHELITIiH
nepdopanuss MyMKIiHZIriH TOJIBIFBIMEH >KOKKA IIbIFapa
aJIManIbl.

OHelTi CyHrijseyAiH eH ceHIMAI 9fici - ©HEeITIH
nepdopalusiCblH TOJBIFBIMEH GOJABIPMAUTBIH KOHE
OHELITeri CTEeHO3/blH Y3bIHJBIFbl YJIKEH HayKacTapzia
TUIMJI Kin apKpuibl cyHriziey [44,58,59]. Anaiijga, 6yn

d/iCTiH ©Te YJIKEH KeMIliairi 6ap, oJ1 - racTpOCTOMAaHbIH,
KaXKeTTiJiri. bapuara MaJIiM, racTpocrToMa -
TaMaKTaH/bIPy/JblH MaXOypJli IIapackl, OHBbIH illiHAe
’)KapaKaTCbhl3 Tepi apKbLIbl KOWBIIATBIH CTOMa Jja OChbI
Tajanka »kayan 6epeni [60]. OHelTiH XUMUSIBIK KyHiri
>KaF/laliblH/la FaCTPOCTOMA OHelll TeH acKa3aH apachlH/aFbl
Ki yWwiH KaTblHAaC peTiHJe KbI3MeT eTeli. AJjaiija,
6y/1 lIapaHblH JKa/llbl aHeCTe3UsIMeH XUPYPTrHUsJIbIK
eM/ieyAl opblHJay TalabblHAH 6acKa, aCKasaHHBIH, epikci3
AedopMalnyschl, KOCMeTHKAJbIK, INCHUXOJOTHUAJIBIK >XoHe
aJieyMeTTiK ¢aKTopJsiap CUSKTbl KeMILIiJIiKTepi e 6ap.
Xupyprrap/blH eHUIiCiH/le 3HJO0CKOMUSIIBIK GaKblIayMeH
OTKI3rillI-)KoJIaK apKblIbl TacTPOCTOMA ILIbIFapMai-ak
CYHrijley »Kyprisy MyMkiHgiri 6ap [22,36,61]. Bipak, 6yn
TCIJI Jle KeMILIJIKTepCi3 eMec — OTKI3rill-K01aKThl 6TKi3y
eTe KeIl yaKbITThl KaxeT eTehi. ColikeciHllle aHecTe3us
MeH MaHUMNYJALHUs YaKbIThl epikci3 y3apazbl. EH 6acTbichl
nepdopalMsaHbl TOJBIFBIMEH O60JAblpMayFa MYMKIiHAIK
6epe aaMai/ibl.

OHell CTEHO3bIH eM/IEYAIH KoHe a/JIblH asy[blH
eH Kol KOJIAHbUIATBIH djicTepiHiH O6ipi - GaJ/IOHABI
AwlaTapus (TUApO XKoHe NMHeBMoAusaTtauus). Emaeynin
6ys1 TypiHiH THiMAiniri 11,6% - gaH 96,15% gelin xoHe
Ca/lbICTBIPMAJIbl  TYPZE €H aybIpTHa/bIKChI3 HpoLeaypa
60JIbI caHaJaAbl [62-65].

Uygun 1. et al. »xanmbr caner 34 Haykacra
GJIFOOPOCKOTUSIIBIK, 6akplayMen 360 Ga/JIOHZBIK,
KeHewol KosagaHfaH. HoTmxkecinze 27 Haykac  coTTi
eMJleqiTeH. ATasFaH  aBTopJiap  (QJIIOOPOCKOMHUSIIBIK,

GakplIayfarbl Oa/VIOHABI KEHEWTY JKOFapbl THIMZLTIK
navbi3eiHa (100%) ve xoHe Kayinci3 gen keHec Gepeni.
MyHzall eMzieyAi eHell KyHiri OpbIH aJiFaHHAH COH epTepek
f6acTay KaKeTTiJiri >xoHe THicTi Mesmepperi KeseMmzi
GipTiHzen YIFalTy apKblIbl KOJIZIAHY KePEKTiri alThliaibl
[66].

OHemwTiH  6Ga/UIOHJABI  KEHEWiH  KOJIAaHY/bIH
TuiMAiniri Typansl exi yurtel nikip Fan Y. et al. xyprisren
J)KYMBICBIHZA KepiHezi. ABTopJsiap 89 Haykacta 120 keHero
JKYPTi3reH - eHEeLUTIH XbIpThIybl 13 HayKacTa, CObBIHMeH
KaTap, 8 WHTpaMypa/ib/bl XbIPTbLIYy, 4 TpaHCMypaJibJbl
JKBIPTBLTY J)KoHe 1 NHEeBMOMeJMacTUHeyMAl
TPAHCMYyPasbAbl )KbIPTHLILY OPBIH aJFaH [67].

Hagel AF. et al.  eHewrTi CcyHrizeymeH
CaJIbICThIpFaH/1a GaJIJIOH/IbI JIMJIaTaAl U HbIH,
apThIKUbLIBIKTAPbIH CUNATTal/Abl. Oap/blH XKYMbICbIH/IA
1286 cyHriney kesinge 8 nepdopanus (0,62%) xoHe 6ip
esimxiTiMm karpadisl (0,08%), an 211 peT 6Ga/lJIOHABIK
JUJIaTallMsIHbl  KOJIJaHFaHJAa 6Gipge-6ip mnepdopanus
6osiMaFaH [68].
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Anaiipa, 6y MaHUNYJSAIUSAHBIH Aa KeMUItikTepi
JKOK €eMeC - OHEIUTIH epTe KeHeli eHell 3NUTeJUHiHIH
J)KMI 3aKbIMJIAHYbIH K9HE TIPaHy/IALUSACBIH TyJblpajbl,
Oyn o3 Keserigze ¢uOGpo3Abl TiHAEPAIH JaMyblH
TYABIPATBIH penapanus NpoueciHiH Texerim ¢aKTopbl
Gosibin  TabbLiagbl [69]. CoHbIMEH KaTap, 6a/IOHbI
KEHENUTY KbICKAQ ThIPTBIKTbl CTEHO3/apAa FaHa THIMAIIIK
kepceTezi. ColiKeciHIlle KaTThl Tapblly Ke3iHJe KOJAaHybl
LIeKTeyJli, COHABIKTAH KeNTereH aBTOpJap/blH NiKipiHile,
CYHTIJIeyMeH CaJIbICThIpFaHJa THUIMAIII TeMeH afic
Gouibin caHasaabl [70-72].

OHelTiH KYHiKTEH KeHiHri TapbLIYbIH
6oJsibIpMayiblH, KeJseci aficiHe CTEeHTTey »KaTaJbl.
EMaeynin 6yn Typi KemnTereH KJWHUKAJIbIK JKoHe

3KCIEPUMEHTTIK 3epTTey/ep/ie CUIaTTaIFaH, 0J1 XKepJepae
JKa3bLIFBILII HeMece OPTYpJi MaTepuaiapMeH TOJIbIK
KalTaJlfaH 3aMaHayu CTeHTTepAl KojagaHy 48-100%
KaFaauga THIMAI 6osFaH/bIFE], Jucdarus TeMeHjeyi
J)KOHE OMBIK Kapa MeH OHELITIH Tepic peaKUUsCHIHbIH
JaMy  BIKTHUMaJIAbIFbl TOMEH eKeHJiri  aWTbLIafbl
[62,63,64,73,74].

Martin Cano F. »xoHe 6ipJyieckeH aBTOpJiap 1 KbL1
KaTapblHaH CYHTiNey/jeH KelliH KayCTHKaJbIK CTPUKTYpPachl
6ap 6ip mnanuMeHTKe KaTapblHAaH €Ki MeTaJJ CTeHT
opHaTKaH. OHBI a/Iblll TaCTaFaHHaH KeWiH »aHa CYHTrijey
KaXXeTTiairi TyblHJaFaHAbIFb], GipaK CHUMITOMCHI3 Ke3eH,
y3aFbIpaK, 60/IFaHAbIFbl alThLIa/bl. Backa eki manueHTTe
NeNTUKaJbIK CTPUKTypasap O6oJsfaH - OipHewe ai
KaTapblHaH CYHTiJeyeH KeliH 6U0JIOTUSIBIK bl AbIPANThIH

KOpBITBIHABI

Bananapparbl  ©HEWITIH  XUMUAJABIK  KyHirin
KOHCEpPBATHUBTI eMJiey oficTepiHe apHa/JIFaH FhLIBIMHU
o/lebueTTep/i  aKmapaTThIK i37ley  OoJIapAblH ~ CaHBI
Ca/IBICTBIPMAJIbl TYPZAE KON eMeC eKeHiH KepceTTi. 91e6u
JlepeKTepAi Tanzay Kasipri yakpITTa aJieM/ie 6asianapAarsl
OHELITIH, XUMHUAJBIK KYHIriH KOHCepBaTUBTI eMJey[iH
Kesieci OipHewie oici 6ap eKeHIH KepCeTTi: ©HelTi
CYHTi/ey >XKoHe OHBIH 9pTypJsi Mogudukauusaapbl. Bya
3epTTeysepAiH, HOTIXKeJepi KemnTereH »karaaiiaapna 6ip
- 6GipiHe yKcac »koHe 6HELWITIH CYHrineHyiHiH Kypzesni
aCKbIHYbIH-TIepdopanyssHbl )KOKKA IIbIFapa aJMan/ibl.

Herisinen aBTopsiap eHewTi CyHrijseyge o3
TOKipubeciMeH GeJtice/li KoHe KaJIFaH 9/IicTepAl KoJaHy
K66iHe YChIHBIM/IBIK CUMATTa 60JI/Ibl. OHEUITiH, XUMHUSJIBIK,
KYHIN KaJyblHbIH XUPYPTUAJBIK eMeC 9JliCiHe apHaJIFaH
FBUIBIMU 3epTTeyJiepAl Tajazjay Kes3iHJle eHeUITi CYHrijey
Heri3ri 9jic OGoJsibIl Kasia O6epeTiHAIri aHBIKTaJI/bI.
Anaiija, eHemTi CYyHTisiey eHeWTiH mNepdopaluscbiH
60JIIBIPMANTBIH MYJIZIEM KAyilCi3 9/1ic eMec, cos cebenTeH
OyJ1 JKaFal eHell CTeHO3bIHbIH aJIZIbIH aJIyZAbIH Kayimncis
JKOHE COHbIMeH 6ipre THIM/Ii oicTepiH kacay KaXKeTTiIiriH
TaJal eTe/i.

Bi3fiH  IOJybIMBI3ABIH, HOTHXKECi OOWBIHINA,
OHEUITIH XUMHUSJIBbIK KYWIKTEH KeHiHTi TapblIybIHbIH,
IAbIH a/ly MeH eM/Iey/iH KapamalblM >KoHe, COHbIMeH
6ipre, TuimMAi oficTepiH kacay KaxeTTiiiri eHemn

d9aeouerrep

CTEeHTTep OpHaTbuiFaH. OapAblH eIKalchIChl OfaH 9pi
KeHeUTy/li KaKeT eTrereH [75].

Suzuki T. et al. paHgoMuU3aLUsAIAHFAH KON
OpTaJILIKThl 3€pTTey KYPTi3reH, OHJA eMJey/liH >KaJllbl
TabbICTBLIBIFEl 55,7% KyparaH. CTEHTTIH MHUIpaLUACHI
40% »xafjaiijia 6aiikasraH. ABTOpJsap CTeHTTeYAI 6ipiHi
KaTap/laFbl Tepanus peTiHe KapacThIpy bl YCbIHA/bI [76].
Byn mikipai e3iHiH fFbuibiMU eHGeriHge Methasate A. fa
KynTau/bl [77]. Anaiija, 6acka capanibliapbliH TOObl Gy
nikipMeH KeJjicneni.

Repici A. et al. peTpoCHeKTHBTI KeNOPTa/JbIKThI
3epTTeyJjiep CepUACbIHAA MeTa/IAbl oHe OUOJIOTHUSIBIK,
bIABIPANTBIH CTEHTTepPAl KOJIJaHy 6Hell CTeHO3/AapblH
’KOI0ZIa OH MOHJAI acep eTHEeWTiHIH aHbIKTaFaH, eUTKeHi
OJIapAbIH KYMBbICBIHJA OyJ1 oficTiH Tuimainiri Tek 31,4%
KyparaH [78]. CoHbIMeH KaTap, 06acKka aBTOpJapAblH
niKipiHIIe, CTeHTTey OHELITiH CYHriJleHyiH aJjMacTblpa
a/JMal/ibl JKOHEe OChbl dJlicTeH KeHiH »xuiniri 30% penin
GipkaTap ackplHyJap naija 6oJsiafbl (TpaHyNSALUSIBIK,

CTEHO03, WbIPBIITE KAGBIKTbIH JAUCTPOUSCH], CTEHT
allMaFbIHbIH TapbLIybl, CTEHTTIH ilIKi KaGbIHBIHBIH
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TYPTKi 6OJIABI.

«AcTaHa MeJUIIMHAJIBIK, YHUBEPCUTETI» 6Gasanap
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JItn. STI Partner "- men (Typxus Pecny6snkacer) 6ipsece
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eMzieyZleri ’KaHAa MeJUIIMHAJIBIK TEeXHOJIOTHsIap" aTThl
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JKOHe MMaTeHT aJslyFa »KyMbICTap Kyprisiayze.
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Pe3ome

Jludupyrowyro no3uyuio nogpedcdeHull nuujesoday demeti 3aHUMaem XUMUYECKUE 0H#02U, 8 KOMOPOM 8 nocaedHUe 200bl omMmeyaemcsi
pocm ux uucaa. B cesisu c 6bicmpbiM pazgumuem co8peMeHHbIX MeXHO0/102Ull, ¢ KaXcObiM 2000M 8ce 60.1blle HOBbIX XUMUYECKUX 8eljecms,
NPOMbIULAEHHBIX PeazeHmos U ygeuveHue NompebHOCMU 8 UX NPUMEHEHUU 8 N0B8CeOHe8HOU JicU3HU /1t00ell 0Ka3blearm 8/uUsHUE HA pocm
3a6o01e6aemocmu.

Mbl nocmasusau neped coboli BeNb uzyvums Jayvwue 8 Mupe Memodsl npoPuAaKMuKu U JAeveHus CydxceHUull nuujegoda nocse
XUMUYECKUX 0340208 y demell C NOMOWbI0 UHPOPMAYUOHHO20 NOUCKA AUMEPAMYPHbIX OAHHBIX.

Tasxcecms 3a60.1e8aHUS MOJCeM 8aAPbUPOBAMbCS OM OMCYMCMBUS N08PEHCOeHUS CAUSUCMOU 060104KU DO MAKUX OCAO0HCHEHUL, KaK
msidicestble 0%co2u, cmpukmypbul u nepopayus. Hecmomps Ha 601bwoe KoAUHECM80 pa3AUYHLIX Memodos seveHus 0aHHOU Namo102ul, Ux
pesy/bmamul He NOJAHOCMbI0 y0081emeopstom demckux xupypzos. Yacmoma 603HUKHO8eHUSI HAUOO.1ee HACMO20 OCAOHCHEHUS - CYHCEHUs
nuwesoda e pesysbmame pybyesaxus cocmasasiem 6osee 30%. B zasucumocmu om mscecmu eo3delicmeus MOKCU4ECKO20 8eujecmad 8
HEeKOMOPbIX CAY4AsX UCX00 3a60/1e8aHUS 3aKAHYUBAeMcsl 6.1a20N01yHHO, d 8 NPOMUBHOM C/yHae MO2ym npusecmu K /1ema/abHoMy Ucxody uau
uepes 23-30 s1iem nocse mpasmvl makice K passumuio onyxo.1sesudHo20 npoyecca.

/Jlo Hacmoswezo epemeHu demsM ¢ 0xco2amu nuwjesoda npogodumucs 00/20CPOUHOE U He 8ce 8peMs IeKkmusHoe JeveHue,
Memodbl nNPOPUAAKMUKU NOCM-03C0208020 CMEHO3A He NOJHOCMbIO UCKAI0Yaem 2p0o3H020 0CA0XCeHUsl - nepgopayuto nuwesoda. Bedw
KoHCcepgamugHoe JieveHue e0UHCMeeHHbIl Cnoco6 COXPaHUMb AHAMOMUYECKU ecmecmeeHHoe NO0XCeHUe nuwegoda, usbezas onepamueHo20
J1e4eHUsl, YUMo s8151emcsl 8AHCHLIM (PAKMOPOM 0415 pacmyuje2o 0emckoz20 op2aHu3Ma.

KnroueBsble c/I0Ba: XUMUYECKULl 04coe, nuu;eeoa, KOHCepsamueHoe sie4eHue.

Analysis of Methods for the Prevention and Treatment of Esophageal Stenosis after Chemical Burns
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Abstract

Chemical burns occupy the leading position of esophageal injuries in children, which has seen an increase in their number in recent
years. Due to the rapid development of modern technologies, every year more and more new chemicals, industrial reagents and an increase in
the need for their use in people’s daily lives have an impact on the increase in morbidity.

We set a goal to study the best methods in the world for the prevention and treatment of scabs after chemical burns in children using
an information search for literary data.

The severity of the disease can range from the absence of damage to the mucous membrane to complications such as severe burns,
strictures and perforation. Despite the large number of different methods of treating this pathology, their results do not fully satisfy pediatric
surgeons. The frequency of occurrence of the most common complication - narrowing of the esophagus as a result of scarring is more than 30%.
Depending on the severity of exposure to a toxic substance, in some cases the outcome of the disease ends well, otherwise it can lead to death or,
23-30 years after injury, also to the development of a tumor-like process.

To date, long-term and not always effective treatment has been carried out for children with burns of the esophagus, methods of
preventing post-burn stenosis do not completely exclude a formidable complication - perforation of the esophagus. After all, conservative
treatment is the only way to preserve the anatomically natural position of the esophagus, avoiding surgical treatment, which is an important
factor for a growing child’s body.

Keywords: chemical burn, esophagus, conservative treatment.
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