I'enuii OpTonenuu Ne 4, 2004 r.

OpI/IFI/IHaJ'IbeIe cTaTbu

© I'pynna aBTopos, 2004
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6 OUEeHKe COCMOSIHUS MbIWY, YyOuUHsIeMol 20J1eHU
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Ultrasonographic and biochemical parallels in the assessment of

the muscular status in the leg being lengthened
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Il'ocynapcTeenHOE yupexkaeHHe
Poccuiickuii HayuHslii 1IeHTp "BoccTanoBuTenbHas TpaBMaTONIOTUs U oproneausa” uM. akagemuka I'. A. Mnusaposa, 1. Kypran

(reHepanbHbIil JUPEKTOP — 3aCIIy)KEHHBbIH fesTens Hayku PO, unen-koppecnionnent PAMH, n.m.1., npodeccop B.U. 11leB1oB)

V 18 nauueHToB B Bo3pacte OT 5 10 15 JeT mpu onepaTHBHOM YUIMHEHUH BPOXKICHHO YKOPOUCHHOM IOJIEHH TIPOU3BOAMIN
CpaBHeHHE GHOXMMHUYECKUX MMOKa3aTeNei S3HeproooMeHa 1 aKTHBHOCTH KpeaTHH(OC(HOKHHA3b! B epupepuueckoil KPOBH ¢
U3MEHEHUSIMU DXOIUIOTHOCTH JUIMHHOTO pasrufatens najbLieB M nepeaHed OonbliedepuoBoid Mbliuipbl. [lomydeHHble
Pe3yJIbTaThl MO3BOJISIOT YTBEPIKAATh, YTO MEXKAY OMOXUMHYCCKUMHU MOKA3ATEISIMH U SXOIUIOTHOCTHIO MBI YJIHHISMON
TOJICHH B pa3idYHble MEPHOIbI JICYCHHS CYIIECTBYET KOPPEIALHOHHAS CBS3b PA3INYHOW BBIPAKCHHOCTH H
HAMpaBJICHHOCTH. B camom Hadvane meproga (UKCAMH IXOIUIOTHOCTh MMEET MPSIMYIO 3aBHCHMOCTb OT AKTHBHOCTH
KpeaTHH(POCPOKHHA3BI U OTPAXKAET CTENCHb JIErCHEPAaTHBHBIX IPOIIECCOB B MBIIICUHON TKaHU. BO BTOpOii MOJOBHHE
nepuofa (HKCAliK, KOTAA BOCCTAHABIMBACTCS UHPKYISATOPHO-META0OMHMYECKOE COOTBETCTBHE IPH OOpPATHOW CBSI3H
MEXIy CHCTEMHBIM WHICKCOM TJIHKONM3a M IOKA3aTeleM O3XOIUIOTHOCTH, MOCIETHUI OOYCIOBICH pernapaTHBHBIMU
TIPOLIECCAMH B MBIIICYHOH TKAHU.

KiroueBble c0Ba: 9XOIIIOTHOCTH MBIIIIL, KpeaTHHPOCHOKHHA3A, TIUKONU3, YITHHEHHE TOICHH.

The biochemical indices of energy metabolism and creatine phosphokinase activity in peripheral blood were compared with
echo-density changes of the extensor digitorum longus and the anterior tibial muscle in 18 patients at the age of 5-15
during surgical lengthening of congenitally shortened leg. The results obtained allow to affirm the correlation of different
manifestation and purpose between the biochemical indices and the echo-density of muscles of the leg under lengthening in
different periods of treatment. In the very beginning of fixation period echo-density has a direct relation to creatine
phosphokinase activity and reflects the level of degenerative processes in muscular tissue. In the second half of fixation
period when circulatory-and-metabolic conformity is recovered with feedback of glycolysis systemic index and echo-

density index, the latter is caused by reparative processes in muscular tissue.
Keywords: echo-density of muscles, creatine phosphokinase, glycolysis, leg lengthening.

CoCTOSHMIO MATKMX TKaHEH IpU OIepaTHBHOM
YIUIMHEHUN KOHEYHOCTEH MNpUAAeTCsl BaKHOE 3HA-
YeHHUe, T.K. BO MHOTOM OT JJOCTUTHYTOTO (PyHKIIHO-
HaJIbHOTO pe3yJbTaTa 3aBUCHT yclex JieueHus. J{is
M3y4EHUs] 0COOEHHOCTEH CTPYKTYPHOTO COCTOSIHUS
MBIIII ¥ U3MEHEHHH, IPONUCXO/SIINX B MBIIICYHOH
TKaHH MPU JUCTPAKIMU y MAHEHTOB, B HACTOSIIEE
BpEMsI BCE Yallle HCHONb3YIOT YJIbTPacoHOrpadurio,
MO3BOJISIOILYI0 IOMUMO BH3YaJbHOTO aHAIW3a H3-
MEpHUTh 3XOIUIOTHOCTH TKaHU [3, 5, 7]. buoxummyae-
CKHE METOJbl HCCIIEIOBaHUs, B TIEPBYIO OYepellb,
MOKa3aTeId OJHEpreTHYeckoro oOMEeHa M aKTUB-
HocTh KpeatnH(pocpokunassl (KK, Kd 2.7.3.2),

MO3BOJISIIOT OLEHUTh KOIMYECTBEHHO CTPYKTYPHO-
METa0OJIMUECKHE M3MEHEHUs B MBIIICYHOH TKaHH
NpH yJUIMHEHUU KoHeyHocTH [8, 11, 12]. Joka3zaHo,
YTO COMOCTaBJIEHUE CUCTEMHOTO UHEKCa TITUKOIU-
3a (CUT') m KK oTpakaeT cOCTOSHHE MBIILICYHON
TKaHU B IpoLecce JieueHus [2].

Ienpto maHHON pPabOTHI SBUIOCH COIMOCTAaBIIE-
HUE M3MEHEHHWH 3XOIJIOTHOCTH JJIUHHOTO pa3ruba-
TeJsl MajIbIeB W MepenHel 00IbIeOepIoBON MBIIII-
Il YKOPOYEHHOW TOJICHH B MPOIIECCE ONEPaTHBHO-
ro yUIMHEHHWS C TOKa3aTelsIMH YHEPTreTHYECKOTro
obmena u axtuBHocThio KK B mepudepudeckoit
KpOBH.

MATEPUAJI 1 METO/JIbI

UccnenoBanust npoBoawiuch y 18 manueHToB B
Bo3pacTe oT 5 70 15 net (B cpeanem 13,4+6,1 ner).

HNx mux 11 geBouexk M 7 MaIbuMKOB. Y JJIUHEHHE
TOJIEHU IO MOBOJY BPOXACHHOTO YKOPOUEHHUS MPO-
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M3BOJWINA Ha BEIUUUHY OT 2 70 8 cM (B cpelHeM
5,1+2,3 cm).

VYibTpacoHorpaduyeckue HMCCIEAO0BaHUS 3XO-
IUIOTHOCTH JUIMHHOTO pa3rudartelisi MaybpleB U Iie-
penHeil OoNBIICOEPIIOBOM MBIMIIEI MIPOBOIWINA C
TIOMOIIIBIO  YJIBTPA3BYKOBBIX ammapaToB Sonoline
SL-450 (Siemens) u SSD-630 (Aloka) ¢ muHEHHBIM
JaT4uKoM 7,5 Mrir.

3a0op KpoBW il aHANM3a OCYIIECTBILLIH YT-
pOM HATOIIAK W3 JOKTEBOM BEHBI IO OICpalNH,
MEPHOINYECKH B ITPOLIECCE AUCTPAKIIMU M BO BpeMs

¢uKcayy, cpasy Nnociie CHATHS anmapaTta BHEIIHEH
¢ukcanyy, yepes 2-3 mecsaua u 1 rog mocie OKOH-
yaHus JedeHud. AxtuBHocTh KK  omnpepensnu
CIEKTPO(OTOMETPUIECKIM METOJOM, HCIONIB3YS
Habopel peakTnBOB «Jlaxemay» (YUexwms), msodep-
MEHTHBII CIIEKTpP — METOAOM 3JeKTpodope3a Ha
cucreme «Paragon», «Beckmany» (CILA), coxmep-
xaane MonouHo# (MK) m mupoBuUHOTpamHOW KH-
ciot (IIBK), AT® — ncnions3yst Habopbl peakTUBOB
«Vital Diagnostics» (Poccust).

PE3YJIBTATBI U OBCYXXJIEHUE

H3meHeHHnss  OMOXMMHYECKMX  IOKasaTelei
sHeproodMeHa u aktuBHOCTh KK mpencraBieHsl B
tabnuue 1.

O4eBUIHO, YTO NPOTEKaHHE IJIMKOJIM3a MPO-
HUCXOAUT IPEUMYIIECTBEHHO B YCIOBHMAX TMIIOK-
CHUHU B MEPHUOJ AMCTPAKIHUH U MEPBYIO MOJOBUHY
nepuoga ¢pukcanuu. K MOMEHTY CHATHA ammapara
CUTI" pocTturaetr UCXOMHBIX 3HAYEHUH. DTO coTIa-
CyeTCsl C paHee IOJyYCHHBIMH 3KCICPUMEHTAIb-
HBIMHU JIaHHBIMH: TEHACHLMS K CHIDKCHHIO 0OmIen
aktuBHOCTH JI/II', HOpManm3anust ee M30(peMEeHT-
HOTO CIEKTpa, CHIDKEHHE KOHLIEHTPALMU JIaKTaTa
HEIOCPEACTBEHHO B MBIIIEYHONH TKAaHU HaOmrona-
IOTCS JIMIIb [0 MEpPEe BOCCTAaHOBICHHUS LUPKYIS-
TOPHO-METAa00INIECKOI0 COOTBETCTBUS, MMPOHUCXO-
nsmero B nepuoj; ¢ukcanuu [8]. KoHueHnTparus
AT® B CHIBOPOTKE KPOBH, OTpaKaroliasi cymmap-
HYIO CTIOCOOHOCTh TKaHEH yJiaBIMBATh M 3aracarb
CBOOOJIHYIO DBHEPTHIO B THpoOIecce TIMKOIN3A,
IIUKJIa JINMOHHOH KHCJIOTBI M OKHCIIHTEJIBHOTO
¢ochopunnpoBaHus, 1MoOciie 3HAYUTEIHHOTO CHH-
xkeHnst K 30 JHSM IMCTPaKIWHU MOCTEHEHHO yBe-
JTMYuBagach B nepuoj ¢ukcanuu. M3BecTHO, 4TO
nocrenenHoe cHmkeHne CUI™ u yBenmueHnue KoH-
LEHTpallMd  BBICOKOYHEpreTuuekux  ¢ochartos
CBUJICTEIILCTBYET O IIEPEX0J]ie C aHa’3pOOHOro Ha
MPEUMYIIECTBEHHO a3pOOHBIH MyTh HPOTEKAaHUS
dHEepreTHYecKoro oomena [2, 8].

AxtuBHocth KK ocTaBanmach BBICOKOI BeCh Ie-
PHOJ AUCTPAaKUUU U (DUKCAIMH, CHIDKCHHE €€ Y
00CIIeJOBAaHHEIX HAIMEHTOB OLUIO OTMEUYEHO JIMIIb
K OKOHuUaHHIO (ukcaryu. Panee ObUIO ycTaHOBIIE-
HO, YTO B MEPHOJ TUCTPAKIMK U B Hayaje Mepuoaa
¢ukcanuu aktuBHocTh KK B mepudepuueckoit
KPOBH OTpakaeT NPEHUMYIICCTBEHHO IECTPYKTHB-
Hbl€ NIPOLECCHl B MBILIEYHBIX BOJOKHaxX [2, 11].
ComnocraBnenne CUI' m aktuBHOCTH KK B 3TH TIe-
PHOBI JICUCHHS TTO3BOIIUIIO TIOKA3aTh MPSIMYIO KOp-
PEIAUOHHYIO CBSI3b MEKIY BBIPAYKEHHOCTBHIO TKa-
HEBOM THUIIOKCHMU M CTCICHBIO H3MCHEHHMH B MBbI-
nieyHoi Tkanu. B mocneayromieM kpeatuHdocdar-
TpaHc(epazHas peaxiys CBUAETEIbCTBYET O Ona-
TOIMPUATHOM MPOTEKAHUH MPOILECCOB PEreHepaIiu
MBIIIICYHON TKAHH U JaXKe KOPPEIHUPYET C COCTOs-
HHEM THUCTOCTPYKTYPhI PEreHEPUPYIONIUX MbIIICY-
HBIX BOJIOKOH [8, 12].

B Tabnume 2 mpencTaBiieHO HW3MEHEHHE 3XO0-
IUIOTHOCTH JJIMHHOTO pasrubarens nanbues (JIPIT)
u nepenHeil OonpmebeproBoit Mpmmbl ([IBM) B
mporiecce OMepaTHBHOTO YINTHHCHUS TOJICHH.

Kak BugHO M3 TaOIHIEL, IPU yIUTHHEHUH TOJIE-
HH TI0 TOBOJY BPOXKICHHOTO YKOPOUCHHS IXOIUIOT-
HOCTh MBIIIII CErMEHTA HapacTaeT B Mpolecce Iu-
CTpaKIUK, TOCTUTas MakCUMyMa K Hadaiy (uKca-
UM, AHAJOTHYHYIO JTUHAMHUKY SXOIUIOTHOCTH MBI
HaOJroaMM NpHY yJUIMHEHNH Tuteda [3].

Tabmuma 1
IMoka3zarenu suepreTrdeckoro oomena u akrusHocts KK npu yanuuennn ronenn (Mzo)
Jlo oneparum Jluctpaxuust Dukcanus [Tocne 2-3 mec. 1 rox
TTokazareis pall 30 gueit 45-60 1 7-10 nuen 30 nHen CHATHS II/CHSITHS TI/CHATHS
n=18 n=10 n=6 n=12 n=8 n=6 n=5 n=5
Cur 31,95+15,13 | 94,3+37,76 | 53,4+15,59 | 48,8+22,44 | 38,9+24,72 |24,64+13,19| 32,6+17,63 | 31,4+14,97
AT®; mmons/n|  222,4+6,6 184,3+8,5 | 203,5+16,3 | 193,8+15,6 | 199,8412,0 | 210,8+3,76 | 218,145,9 | 224,046,7
KK; Mxkar/n 0,269+0,064 | 0,575+0,177 | 0,545+0,163 | 0,490+0,155 | 0,505+0,130 | 0,375+0,044 | 0,312+0,032 | 0,278+0,057
Tabiuma 2
IXOIUIOTHOCTh JNIMHHOTO Pa3rHOaTeNs MajbleB U MepeaHeil 60buIeOepIioBOi MBIIIIIBL, Y.C.
Juctpaxiust Dukcanms 2-3 mec. 1 rox
Mpmma Hlo oneparu 30 nueit 7-10 nueit 30 nuen IT/CHSATHUS IT/CHSATHS
JPIT 34,775 36,2+6,2 38,0+7,8 36,8+3,9 36,5+0,71 26,9+4,1
TIEM 34,2+11,8 37,248,2 39,3+5,2 36,3+7,34 34,5+6,4 31,084




Kak W3BeCTHO W3 JHUTEpATYPHBIX IaHHBIX, B
MEPBYIO OYepeNb HDKCIEPUMEHTAIBHBIX MOp(oJIo-
THUECKUX MCCIEJOBaHUM, B Mpolecce TUCTPaKIUU
MPOUCXOJUT HCTOHYCHHE MHOHOB, aTpousi MEI-
NICYHBIX BOJIOKOH, SIBJICHUS YHIO- U NICPUMU3HAIb-
Horo ¢uOpo3a, YacTh MBIIIEYHBIX BOJIOKOH IOJHO-
CTBIO aTpodupyeTcs, 3aMemasich COCTUHUTEIEHON
TKaHbIO [1, 4, 6, 14]. MoxxHO TpeArionaraTs, OCHO-
BBIBAasICh Ha MOPQOJIOTHYECKIX U OMOXUMHUECKUX
uccnepoBanmax [2, 8, 10, 15], gro HapymeHus
MUKPOIUPKYIIAN ¥ Pa3BUTHE TUIIOKCHU MBIIICY-
HOW TKaHW, BO3HHUKAIOIIHE IIOCIE HCUYCPIAHUS
HMCIOIIIETOCs 3araca JUIMHBI U 3JaCTUYHOCTH MBI-
IIEYHBIX M KOJUIAr€HOBBIX BOJOKOH B Ipoliecce
JIO3UPOBAHHOTO PACTSDKEHUS, ABIIOTCA OJHUM H3
OCHOBHBIX MEXaHHU3MOB MOBPESKICHHS MBIIICYHON
TKaHU. «AJBTEpaLlHOHHAS» CTaius B IOCIENyIO-
IIeM CMEHSAeTCs «aJalTallMOHHOW», XapakTepu-
3yIOMIelcss TpeolIaganieM MPOILECCOB pereHepa-
LMY B MBILIIAX ¥ HepBax [13].

YCTaHOBIIEHO, YTO TpU YIBTpacoHOTpaduu
CTPYKTYPHBIC W3MEHCHHS (yMEHBIICHUE TOJIIHHBI
MBIIICYHOTO OpIOIIKA, HWCTOHYCHHE MBIIICTHBIX
MYYKOB) B YIUTMHAEMOW MBIIIIEC TIPU BPOIKIACHHOM
YKOPOYCHHH T'OJICHU CONIPOBOXKJAIOTCS BPEMEHHBIM
MOBBIIIIEHHEM 3XoIUIoTHOCTH [5, 7]. O. Donzelli ¢
coaBT. [16] monararot, 4TO TPH 3TOM 3XOrpadus
oTpaxkaeT (HUOPO3HO-KUPOBYIO IUCTPODHUIO MBbI-
nreyHoi TkaHu. CoIocTaBlieHHe MoKa3aTenei Iiu-
komm3a u aktuBHOCTH KK mepudepraeckoir kpoBu
y HaOINX MAIMEHTOB C U3MEPEHUSIMH 3XOIUIOTHO-
CTH MBIIIEYHON TKaHU TO3BOJIHIIH BEITBUTH CTOXAC-
TUYECKU JACTEPMUHUPOBAHHYIO CBSI3b MEKIY HUMH
B Pa3NUYHBIC TIEPHOIBI JICUCHUS.

Haubomee TecHas oOpaTHasi 3aBUCHUMOCTH MJIS
nokasareneid CHI-3X0mI0THOCTh MBIIII NTepeTHEH
rpynmel  ykopodeHHHoH — romenm u  KK-
9XOIUIOTHOCTH MBIIIL TIEPEHEN TPYIIbl BhISBICHA
1o onepanuu. Koagdunuent koppesiuu [Tupcona
paBen —0,8 u —0,91 coorBercTBeHHO. K OKOHUaHMIO
MepBOTO MecsIa AUCTPAKIHMU TECHOTa OOpaTHOU
cBs3u ymenbuiaercs: —0,52 u —0,49 cooTBeTCTBEH-
HO. B camom Hauane nepuoza ¢ukcanun (Ha 7-10-i
JICHb), KOT/Ia CIlle COXPAaHSIOTCS IUCTPAKIIHOHHEIC
YCHIIMSI Ha BBICOTE TOCTUTHYTOTO YIUTHHEHUS, YTO
COOTBETCTBYET OTCPOUYEHHOW pereHepanuu Koja-
TCHOBBIX BOJIOKOH, U MaKCHMAJBHO CTpajacT Ma-
penxuma mbimn [9], koppensiunonHast cBsizb KK-
9XOIUIOTHOCTH MBIIII] ITEPETHEN TPy CTAHOBHUT-
Csl TIOJIOKUTENBHOH, K03 duuunent ITupcona pasen
0,76. Y1 HakoHell BO BTOPOH MOJIOBHHE TEPHOAA
(hukcaryy, Korja B MBIIIEYHOW TKaHU Ipeobiaa-
IOT PEreHepalMOHHBIE MPOIECCH, CBSI3b MEKIY
BBIIIETIEPEYNCIICHHBIMH TTOKA3aTeNIIMHA BHOBb CTa-
HOBHTCS oTpuIiareabHoit: —0,69 u —0,37.

Ha Toueunsix nmuarpammax (puc. 1, 2, 3, 4)
NpeJICTaBICHA HCCIieAyeMas CBsS3b MEKAy Iapa-
METpaMH B PA3JTUYHBIC TICPUOIBI JICUCHUS.
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Puc. 1. 3aBucumocts Mexny akTuBHOCThI0 KK 1 3xo0-
IUIOTHOCTBIO MBIIII HepefHedl Ipynmnbl yIIMHIEMON
TOJIEHU JI0 Olepaluu
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Puc. 2. 3aBucumocts mexay CUIT M 3XOMIOTHOCTHIO
MBIIIII IepEeHeH IPYIIIBI yATHHIEMON T'OJIeHH K OKOH-
YaHHIO NIEPHOJA TUCTPAKIIHI
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Puc. 4. 3aBucumocts Mexay CHUIT M 5XONIOTHOCTBIO
MBI TIepeHEN TPYIIBI YUTHHAEMOI TOJIEHH BO BTO-
Ppoit nosioByHE Neproa GUKcaun

IIpuBeneHHbIE JaHHBIE TTO3BOJIIOT YTBEPXKIATh,
YTO MEXKAYy OMOXMMHYECKHMH TTOKA3aTeNsIMH SHEP-
TeTUYECKOr0 OOMEHa, aKTHBHOCTBIO CHELU(UIHOTO
JUIsl cKeneTHOU MycKyiatypsl ¢pepmenta KK u axo-
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IUIOTHOCTBIO MBI YJ/UIMHSEMON TOJIeHH B pas-
JIMYHBIE TEPUOJBI JICYEHUS CYLIECTBYET KOppems-
IIMOHHAs] CBS3b PA3JIMYHON BBIPAKCHHOCTH W Ha-
npasieHHOCTH. OHAKO ee WHTepIpeTanus He BCe-
rza ogHo3HayHa. B camom Hawane mepuona ¢Gukca-
IIMH 5XOIUIOTHOCTh MMEET MPSAMYIO CBSI3b C aKTHB-
HocThio KK 1 oTpakaer creneHp AereHepaTuBHBIX

MPOLIECCOB B MBIIIEYHON TKaHU. Bo BTOpOil mosio-
BHHE Mepuo/ia (PUKCAIUH, KOTJa BOCCTAaHABINBACT-
Csl IMPKYIATOPHO-META00INIECKOE COOTBETCTBHE
npu obpaTtHO# cBs3u Mexny CUIT u mokaszarenem
9XOIUTOTHOCTH TTOCIIENHUI 00yCIOBJICH penapaTHB-
HBIMM TNIPOLIECCAMHU B MBILIEYHON TKaHW YAJIMHEH-
HOTO CCTMEHTA.

© ©

10.

11.

12.

13.

14.

15.

JINTEPATYPA

Baxusikos, FO.H. Mopdonornuexast XxapakTepuCTHKa MBILIIL TIPH YAJIHHSIONEM apTpoje3e KOJICHHOro cycTaBa B akcrepumente / FO.H.
baxusikoB, A.Il. bapabam // Matepuans! VIl Hayd.-TexH. KOH(. MONOABIX YYEHBIX M crenuanucTos r.Tiomenu. — Tiomens, 1973. —
C.377-407.

Brusaue runepbapuyeckoil OKCUreHaluy Ha COCTOSIHIE OHOIHEePreTHIeCKUX MPOLECCOB MPHU YUTHHEHHH KoHeuHocTeit / A.B. Tlonkos,
H.B. Cazonosa, JI.C. Ky3uenosa, JI.A. ITonkoB // 'ennit oproneauu. — 2001. - Ned. — C.49-52.

I'pebenrok, JI.A. AHanmu3 pe3ysbTaToB yIbTPa3BYKOBOTO HCCIIEOBAHHS KOCTHOTO PereHepara U MATKHUX TKaHeH yIUIMHSAEMOH KOHEUHO-
CTU ¢ TOuKH 3penus ornomexanuku / JLA. I'pebenrok, A.A. Yrenbku // [lepcnekTHBHbBIC HAMPABICHHUS YPECKOCTHOTO OCTEOCHHTE3a B
PEKOHCTPYKTUBHO-BOCTAHOBUTENIBHON XUPYPrUM: Te€Opusi W npakTuka: Te3. moki. MexayHap. 100wi1. Hayd.-npakT. koHd. — Kypran,
1996 // I'ennit opromenun, 1996. — Ne2-3. — C.129.

JluHaMHKa M3MEHCHMII B MBIIIIAX, X BHYTPHOPIaHHBIX KPOBCHOCHBIX COCYlaX M HEpPBaxX IPU YUIMHEHHUH TOJICHH KOMIIPECCHOHHO-
nucTpakioHueM ammaparom / 0.0, Konownrait, J.LU. Cmuprosa, B.U. Crenyna, B.M. Skosnes // Teopernueckue u npakTHIECKHE
ACIIeKTBHl YPECKOCTHOIO KOMIIPECCHOHHOTO M JHCTPAaKIMOHHOIO ocTeocuHTe3a: Te3. moki. Bcecoros. Hayd.-mpaxt. koH). — Kyprawn,
1976. - C. 60-62.

JluHaMHKa PEHTTEHOIOTHYECKHX U COHOrpadMYECKUX MOKA3aTeNei MBIIIL BPOXKICHHO YKOPOUCHHOW TOJeHU TpH yaiauHeHud / B..
[eBuos, I'.B. [bsukoBa, JI.A. I'pebentok, J[.B. [ITuby // Nmwxuaupunr B mexunumue. 111 Beepoccuiickas HayqHO-nipakTH4ecKast KOH}pe-
peHIMs ¢ MeXIyHapoaHbIM yuactueM. "KonebarenpHble npoueccsl remoauHaMuky. [lysibcanus u QuiokTyanus: cepaeuHo-CoCyIuCcTON
cuctemsr": CO6. Hay4. Tp. |l Beepoc. cummnosuyma... — Yemsiounck, 2002. - C. 89-93.

Knuanko-dusnonornyeckne # MOpQOIOTHIECKHE XapaKTePUCTHKH alalITUBHON NEPEeCTPONKH B MATKOTKAHHBIX CTPYKTypax yHIMHSE-
Moii koneunoctu / B.U. Kamsxuna, A.IL. enn, H.C. lllexoBuosa u ap. // 3Hauenue oTKpbIThX [.A. Viu3apoBbiM 001IeOHOIOrHUECKUX
3aKOHOMEpPHOCTEH B pereHepanuu TkaHeid: CO. Hayy. Tp. — Kypran, 1988. — Boin.13. - C.63-71.

Kysnenosa, JI.C. I'uKoIMTHYECKUE TIPOLIECCHI B MBIIIIAX ToJIeHH, yunHsieMoi no Mnusaposy // JI.C. Kysuenosa, I'.A. Ilynsruna //
JleueHne OpTOIENO-TPABMATOIOINY.00/IBHBIX B CTALMOHAPE M IOJUKINHUKE METOJOM YPECKOCTHOIO OTCOCHHTE3a, pa3pabOTaHHBIM B
KHUUNDKOT: Tes.moki. Beecoros. Hayu-mpakT. koud. — Kypran, 1982. — C.205-206.

TTonxos, A.B. K Bonpocy o 6rnomexanuke MpimedHoro cokparenus / A.B. ITornkos // I'ennit opronenuu. - 2000. - Ne4. — C.105-111.
Pe3ybTaThl CTEPEOMETPUUECKOTO aHATIN3a COCTOSHUS MepeiHeH 00IbIeOepIIOBOil MBIIIIIBI IPH AUCTPAKIMOHHOM, IIOCIEAOBATEILHOM
ICTPAKIMOHHO-KOMIIPECCHOHHOM OCTEOCHHTE3€ TOJICHH, B TOM uHcie ¢ npumeHerneM «Oposuna» / A.B. Tlonkos, I'.H. ®unnmonoBa,
JI.A. Tlonxos, C.A. Epodees // I'ennit opronenun. — 2002. - Ne2. — C.135-141.

Croro, M.B. JlaGopaTopHbIC TECTBI OLEHKHM COCTOSHHS MBIIICYHONW TKaHH COOAK B MPOLECCE YUTMHEHHUs TOJICHH B AKCIIEPUMEHTE /
M.B. Croros, JI.C. Ky3ueroBa, C.A. Epodees // I'ennit opronemun. — 2001. - Ne3. — C.152-153.

Tpugonosa, E.b. 3HaueHne OKHCIHTENFHOTO MeTa0bONIM3Ma CKENETHBIX MBIIII B OIEHKE TEYCHHS WX PereHepaniy NP YINHEHUH
koneuynoctu / E.b. Tpudonosa, A.B. Ocunenko // I'ennit opromequn. — 1999. - No2. — C. 47-50.

Llenn, A.Il. Briusiaue 3JIeKTPOCTHMYILILHKE HA JIEKTpudecKyio aktuBHOCTH Mbii / AL Illenn, A.H. Epoxun // AXOHIpOMIa3us:
PykoBoncTo jutst Bpaueii / Ilox pexn. A.B. INomkosa, B.U. Illesnosa / M.: Memumumaa, 2001. — C. 281-290.

SlkoBneB B.M. JluHamuka M3MEHEHHs MBIIII, UX KPOBEHOCHBIX COCYJOB M HEPBOB NPH YIJIMHCHHH TOJICHH HA IUCTPAKIHOHHO-
KOMITPECHOHHOM anmapate: ABToped. Auc...KaHa. Men. Hayk / B.M. SIkoBnes. - Jlnenponerposck, 1975. —23c.

Changes in canine skeletal muscles during experimental tibial lengthening / B. Fink, B. Neuen-Jacob, A. Lienert et al. // Clin. Orthop. —
2001. - Vol. 385. — P. 207-218.

Donzelli, O. 1l ginocchio rigido secondario (parte prima): rigidita da allungamento nel bambino / O. Donzelli, S. Stilli, L. Valdiserri //
Giorn. Ital. Ortop. Traumatol. — 1995. — VVol. XXI, fasc. 3, Suppl. — P. 353-357.

Pykomuce noctynmna 22.10.03.

BHUMAHUIO NOANMUCUYUKOB KYPHAJIA «[enunit OpToneaun»!

Ilo HexoTOpPHLIM NMPUYMHAM KypHaJ He Bouea B kartajnor «Pocmeuarm». Ke-
Jaomux 0oGpopMUTH NOANMUCKY Ha nepBoe nmojayroaue 2005 r. npocuM odpamaTh-
¢l K 3aBeAyHollell HAayYHO-MeANIMHCKONH O0ubdauorexoil Poccuiickoro Hay4Horo
neHTpa ''BoccTaHoBHTeIbHAs TPaBMATOJIOTMA W opromeaus' WM. akal.
I'A. Lim3aposa TaymkanoBoii Jluauu ®enopoBHe 1o aapecy:

6, y1. M. YabsinoBoi, r. Kypran, 640014, Poccus
Tex. (3522) 530989, 530832
E-mail: Iftau@mail.ru




