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OUEHKA PE3EPBHhIX B03MO)KHOCTEM l1EPE)];HEM fPYTIIlhl MhIIIIU fOJIEHH Y EOJihHhIX 
AXOH)];P0l1JIA3HEM B l1POUECCE Y)];JIHHEHHH (YJihTPA3BYKOBOE HCCJIE)];OBAHHE) 

T.Jf. MeHUt,wwea) A.M. ApaHoeuli 

<PfB Y «Pocc11r1cKJ1M Hay-c-mhIM u:eHTp «BoccTaHOBMTeJibHa.H TpaBMaToJiorM.H 11 opTone,n;M.H» 

MM. aKa,n;. r .A . Ii1JIM3apoBa » MMtt3,ri;paBa Pocc1,111, KypraH, P<P 

Il,eJLblO UCCJleaoeaHUR 6btfl0 onpeaeJLUmb 3XOnpU3HQKU pe3epBHblX 603MO)ICHOCmeu nepeaHeU 

zpynnbL MbllUU, WJleHU y 60flbHblX QXOHaponJLQ3UeU. O6cJLeaoeaHbl 60flbHbte QXOHaponJLQ3UeU 6 

603pacme Om 6 ao ] 8 JLem ao JLe11,eHU5l U 6 npo4ecce yaJLuHeHUR WfleHU C nOMOf«blO annapama 

MJLU3apoea 11,epe3 10, 20, 30, 60 u 90 aHeU om HQL,f,QflQ aucmpaKU;UU. CpeaHfl,fl, eeJLUL,f,UHQ 
yafluHeHU5l WJleHU cocmaeuJLa 9±2 CM. YJLbmpa3BYKOBbLe UCCJleaoeaHU5l BbtnOJLHeHbl HQ anna­

pamax VOLUSON-730PRO (AecmpuR), AV/SUS Hitachi ( flnOHuR). BbmeJLeHbt 3Xonpu3HaKu, 
ceuaemeflbCmBy!Oz«Ue O CHU:JICeHUU pe3epBHblX 603MO)ICHOCmeu nepeaHeU zpynnbL MblUJU; WJleHU 

npu yaJLuHeHuu: HapyweHue xapaKmepHou Mbtwe11,Hou uc11,ep11,eHHocmu, U3MeHeHue HanpaeJLeH­
Hocmu ny11,1we MbtUJel,f,HblX BOJlOKOH, ucmOHL1,eHue Me)ICMbtUJel,f,HOU nepewpoaKu, CHU'JICeHue 

KOHmpaKmUJlbHOU peaKU;UU MblUJU; HQ 90±5% u nOBbLUJeHue aKycmu11,ecKOU nJL OmHocmu HQ 
45% no cpaeHeHuJO c ucxoaHbtM ypoeHeM. Ilpu uc11,epnaHuu pe3epeHbLX eo3MO)ICHOcmeu nepea­
Heu zpynnbt MbLUJU; wJLeHu eu3yaJLu3upoeaJLcR 3qxpeKm <<Mamoeow cmeKJL a>> . HcKJLJ011,eHue 
COCmaBUflU 60JlbHbte QXOHaponfla3UeU 6 603pacme 6-]0 JLem, y KOmOpbtX Bbtpa)ICeHHbte aecm ­

pyKmUBHbte U3MeHeHU5l 6 nepeaHeU zpynne Mb!UJU; cOJleHU 6 nepBbLU MecRU; aucmpaKU;UU CBR3Q­

Hbl He mOflbKO C Qflbmepa4ueu mKaHeU, HO U C HeaocmamOl.fHOU qJU3 UOJl02U'1,eCKOU 3peJL OCmblO 

aemCKOW OpWHU3MQ. 

K JI IO '--I e Bbl e c JI o Ba : YIIbTpa3ByKosoe 11ccnenosaH11e, ax0Hnporuia31151 , 1111cTpaK1.u151 
roneHH, CTPYKTypHa5I ananrnum:1 Mblll.IU, aKyCTJ1l-IeCKa5I flJIOTHOCTb. 

Evaluation of the Resources tibia/is anterior muscle of the shin in Patients 
with Achondroplasia during Lengthening ( Ultrasound Examination) 

TI. Menshchikova, A.M. Aranovich 

Russian Ilizarov Scientific Center for Restorati v e Traumatology and Orthopaed i cs , 

Kurgan, Russia 

The purpose of the study was the determination of echo signs of the resourcesof tibia/is anterior 
muscle of the shin in patients (6-18 years old) with achondroplasia. The patients were exam ­
ined before treatment and in the process of shin lengthening ondays 10, 20, 30, 60 and 90 after 
distraction initiation with Ilizarov apparatus. Mean lengthening made up 9±2cm. Ultrasound 
examination was performed on VOLUSON-730PRO (Austria) and AV/SUS Hitachi (Japan) 
systems. Echo signs indicative of the reduction of the resources of tibia/is anterior muscle of the 
shin during lengthening, i.e. violation of typical muscular striation, change in the direction of 
muscular fibers bands, thinningof intermuscular septum, decrease in contractile muscular re­
sponse by 90±5% and increase in acoustic density by 45% as compared with the initial level, 
were identified. At the exhaustion of reserve potential of tibia/is anterior muscle of the shin the 
effect of "frosted glass" was visualized, with the exception of patients with achondroplasia aged 
6-1- years in whom marked destructive changes in tibia/is anterior muscle of the shin during the 
first months of distraction were associated not only with tissue alteration but with insufficient 
physiological maturity of the organism. 

Key words : ultrasound examination, achondroplasia, shin distraction, structural adap­
tation of muscles, acoustic density. 

AxoH,n;porIJia3MR - CJ1CTeMHOe 3a6oJieBaHMe CKe­

JieTa, B OCHOBe KOToporo Jie:>KaT reHeTW•IeCKJ1e J13Me­

HeHMR, rrpMBO,lJ;RI..IJ;Me K HapyrneHMRM 8HXOH,n;paJibHOfO 

pocTa ,l].JIJ1HHbIX J1 KOpOTKJ1X Tpy6qa TbIX KOCTeii HM3-

KJ1M pOCT J1 pe3KaR ,lJ;MCrrporropUMR Mem,n;y ,ll;JIJ1HOM 

TYJIOBMI..IJ;a J1 KOHeqHOCTRMJ1 RBJIRIOTCR He TOJibKO KOC­

MeTJ1qecKJ1M He,l].OCTa TKOM, HO J1 OCHOBHOM couMaJib­

HOM rrpo6JieMOM 6oJibHbIX axoH,n;porrJia3MeM. Ilo MHe-

13 

HJ1IO 60JiblliJ1HCTBa crreuMaJIMCTOB - reHeTMKOB , 8H­

,lJ;OKpJ1HOJIOfOB , OpTorre,n;oB, aJibTepHaTJ1Bbl OI1epa TJ1B ­

HOMY y ,lJ;JIMHeHMIO KOHeqHOCTeM y 60JibHbIX axoH,n;po­

ITJia3MeM B HaCTORI..IJ;ee BpeMR He cyI..IJ;eCTByeT [ 1 ]. 
IIpo6JieMa yBeJIJ1qeHJ1R ,ll;JIJ1Hbl cerMeHTOB KOHeq­

HOCTeM HarnJia CBOe pa,n;MKaJibHOe TeXHJ1qecKoe pe­

rneHMe BO BTOpOM ITOJIOBJ1He rrpOWJIOfO BeKa 6Jiaro,n;a ­

pR OTKpbITMIO f .A. MJIM3apOBbIM 06I..IJ;e6MOJIOfJ1qeCKO-
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ro 3aKOHa «Harrp JDKeH J/IH p a CTH:IBeHJ/IH » [2]. IIo cTOHH­

HOe COBepweHCTBOB a HJ/Ie M eTO,l],J/IK q p e cKOCT HOf O ,l],J1C­

TpaKIJ,J/IOHHOro OCTeOCJ/IHTe3a , J/ICITOJlb 30B a HJ/I e H OBbIX 

TeXHOJIOfJ/IM fl03 BOJIHeT rrp o BeCTJ/I y,n;JIJ/IH e H Me cerM e H ­

TOB KOHeqHOCTe:w Ha 60JibWJ/Ie BeJIW-IJ/IHbI [ 1 , 2]. B Ha­

CTOHlll,ee BpeMH orrepa TJ/IBHOe Y,IJ,JIJ1He HJ/Ie KOHe qHOC­

TeM rrpe,n;rroJiaraeT He TOJib KO yBeJIHq e HJ/Ie p o c Ta, HO J/I 

coxpaHeHHe nporropu,H:w TeJia J/I cpyHKIJ,J/IOHaJibHOM crro ­

co6HOCTJ/I JIOKOMOTOpHor o a rrnapaTa. B rrp o u;e c ce y,n; ­

JIJ/IHeHMH BHJ/IMaHMe opTorre,IJ,OB cocp e,n;oToq e HO, K aK 

npaBJ/IJIO, Ha COCTOHHJ/IJ/I perra paTJ/IBHOf O OCT eor e H e3a. 

0 ,IJ,HaKO y ,l],JIJ/IHeHJ/Ie co rrpOB O:IB,IJ,aeTCH CJIOIB'.H bIMJ/I 

CTPYKTYPHbIMM J/I3MeHeHHHM J/I u,eJior o K OMrrJieK ca OK ­

pymaIDlll,J/IX KOCTHbIM per e He p a T MH fKJ/IX TK a HeM -

MbIWIJ,, cpacu;H:w, cyxoml/IJIJ/IM, cocy,n;oB , He pBOB , COCTO­

HHJ/Ie KOTOpbIX J/I 6y ,n;eT o npe,n;eJIHTb p e3y JlbTa T Jieq e ­

HJ/IH [ 1 , 3' 4]. H aH60Jib Wee KOJIJ1q ecTBO J1 CCJie,IJ,OBaHJ1J1 

no H3yqeHHID cTpyKTypHoro cocTOHH J/IH MHrK HX T K a ­

He:w 6bIJIO rrpoB e,IJ,eHO B 8KCrre p H M e HTax Ha }KJ1BOTHbIX 

B 70 - 80 - e fO,l],b I rrpowJior o CTOJieTJ/IH [2, 5 -7]. 

CoBpeMeHHbi e 61/IOXJ/IM J/IqecKJ/Ie [ 8 ], 8JieKTpo cpH3J/I ­

OJIOfJ/IqecKMe [9 ] J/ICCJie,IJ,OB a H J1H BHe CJIJ/I c y lll,eCTBe H ­

HbIM BKJia,IJ, B ou;eHKY COCTOHH J/IH MbIWIJ, npH y ,l],JIJ/IHe ­

HJ/IJ1 KOHeqHOCTJ1. lifayqeH o6M e H OCHOBHbIX cy6cTpa ­

TOB 8Heproo6ecrreq e HJ/IH MbIWIJ, y,n;JIJ/IHHe M OM J/I J/IH­

TaKTHOM roJieHJ1, npoB e,IJ,eH a HaJIJ/13 J/I3M e H e HJ/IJ1 CbIBO­

poToqHbIX noKa3aTeJie:W KOCTHOf O M eTa60JIJ/I3 Ma B ,l],J/I­

HaMJ/IKe Y,IJ,JIJ/IHeHJ/I H [8], BblHBJie H a BbipameHHaH 

rnnoBacKy JIHpH3aIJ,J/IH J/I Ha p y w e HJ/Ie H e :wpo Tpo cpHKJ/I 

MJ/IOHOB B 6Jir1:ma:ww r1e 30 ,IJ,HeM ITOCJie CHHT MH arrna ­

paTa c roJieHH [1 0]. 

C ITOMOlll,blD MeTO,IJ,a 3Mr ycTaHOBJieHO, qTO HaJ/I-

6oJiee qyBCTBJ/ITeJibHbIM J/I K p a CTH:IBe HJ/IID HBJIHIDTC H 

O,IJ,HocycTaBHbie M b l illl.J,bl C rrpo ,IJ,OJlbHOBOJIOKHJ/ICTbIM 

TJ/IITOM cTpoeHHH. Ilo Ka3 aHo, qTo rrpH y,n;JIHHeHHJ/I ro ­

JieHJ1 rrepBblMJ/I B ,n;ecTpyKTJ/IBHO- p e rra pa TJ/IBHYID p e ­

aKIJ,J1ID BKJIIDq aIDTCH CTPY KTY PbI TbIJibHbIX J/I rr o ,n;o ­

rnB e HHbIX c r H6aT eJieM CTOflbl , qTo MOIB'.e T Bbipa:maTb­

CH, B q acTHOCTJ/I, ,n;eH e pBaIJ;J/IOHHblMJ/I J/I3M e H e HMHMJ/I B 

Mbirne qHo:w TK a HH [ 9 ]. B pH,n;e KJIJ1HJ1qecKHX J/I 8Kcrre ­

pHM e H TaJibHbIX J/IC CJi e,IJ,OBaHJ/IM ITOKa 3 aHO, qTo nepe,n;­

HHH rpy rrrr a Mblilll.J, r o Jie HJ1 J/I3 - 3 a CBOJ/IX aHaTOMJ/Iqec ­

KJ/IX o c o 6eHHOCT e :w ITO,IJ,BepraeTCH HaJ/I60JibillJ/IM CTpyK­

TYPHbIM J/I 3 MeHeHMHM B rrepH o ,n; ,IJ,J/ICTpaKIJ,J/IJ/I roJieHH , 

n o8TOM Y Be JIJ/IqJ/IHa y ,n;JIHHeHJ/IH 3aqacTyID 3aBHCJ/IT He 

T OJlbKO OT aKTJ/IBHOCTJ/I penapaTJ/IBHOfO OCTeoreH e3a , 

H O J/I OT pe3 epBHbIX B03MOIB'.HOCTe:w Mblilll.J,. 

Ta6n . 1. X a p a KTe plllCT/1/Ka o6cn e,D,OB8HHb/X n au,J11eHTOB 

B ospacTHa.H 
rpy rrrra 

6-10 JieT 

10,1 ~18 JieT 

IloBTopHoe 
y,n;.rr1rneHJ1e 
ro.rreHM 
(9 - 18 JieT) 

t..J:HCJIO 
60JibHbIX 

25 
47 

22 

"9:HCJIO 
06cJie,n;o­

BaHHJ1 

50 
94 

44 

B rrpou;ecce Jiet..J: eHH.H 

t..J:HCJIO 
6 0JibHbIX 

25 
47 

22 

t..J:MCJIO 
06cJie,n;o­

BaHv1J1 

200 
168 

122 

14 

BnepBbre oco6eHHOCTJ1 cpopMbI r1 cTp yKTYPbI Mbrrnu, 

y 6 0 JibHbIX axoH,n;ponJia3J1e M 6bIJIJ/I J/I3yqeHbl C ITOMO­

lll,blD MeTO,IJ,a p e HTre HKOHTpacTr1p oBaHJ1H [ 11]. B Ha­

CTOHlll,ee Bpe MH ,l],JIH rrpoB e ,IJ,e HJ/IH KOMITJieKCHOM ,l],J/I ­

HaMJ/Iqe CKOM o u,e HKJ/I KOCTHoro p e reHepa Ta r1 rra paoc­

c aJibHbIX TKaHe M WMpOKO rrpHMeHHeTCH M eTO,l], y JlbT­

pa3 BY KOBOM ,n;r1arHOCTJ1KH , KOTOpbr:w He HeceT Jiyqe­

BOM Ha rpy3KJ1 Ha rrau,J/IeHTa , He Tpe6yeT BBe ,IJ,eHJ1H 

,l],OfIOJIHMTeJibHbIX K OI-ITpaCTHbIX Belll,eCTB J/I MOIB'.eT 

6 bITb J/I Cn OJib 30Ba H Ha Bce x 8Tarrax p e a6J1JIJ1TaIJ,J10H­

H0fO npo u;ecca [ 1 2 ]. 

U eJib J/ICCJie,n;oBaHHH: o npe ,n;eJie Hr1e 8xorrp H3HaKOB 

p e3epBHbIX B03M OIB'.HOCTe :w rrep e ,n;He:w rpyrrrrb I M bIWIJ, 

r o Jie HH y 6oJibHhlX a x o H,n;po nJia3He:w B pa3JIJ1q HhlX 

B03pacTHbIX r p y rrna x B npo u;e cce ,IJ,J/ICTpaKu;MH roJie ­

HJ/I . 

TIAQJ!IEHTbl M METO,Uhl 

O 6 c Jie,n;o BaHbI 60JibHb1e axo H,n;porrJia3He:w B B03pa ­

cTe OT 6 ,n;o 1 8 JieT ,n;o JieqeHHH , B npou;ecce y,n;JIMHe ­

H J/I H r o Jie HJ/I c n o MOlll,bID a rrrra pa Ta Ii1JIH3a po Ba qepe3 

10 , 20 , 3 0 , 60 H 90 ,IJ,He:w OT Ha qaJia ,l],J/ICTpaKIJ,J1J/I . 

B 3a BJ/ICJ/I M OCTJ/I OT CTerr e HJ/I p e rrapaTJ/IBH Of O OCTeo­

r e He3a 6oJibHbie 6 bIJI J/I p a3,n;eJieHbI Ha ,n;B e rpyrrnb1. 

IIe pByID rpynrry COCTaBJ/IJIJ/I nau;r1eHThl B B03p acTe 

6 -10 JieT (BbICOKJ1J1 ypo Be Hb p enapaTJ1BHOro OCTeore­

He3a ); 2 - ID - B B0 3 pacTe 10,1-18 JieT (Hop MaJib HbIM 

y p o Be Hb o cTeor e He3a ; Ta6JI . 1 ). 

Cpe ,n;HHH BeJIJ/IqJ1Ha y,n;JIHHe HHH roJieHM 3a o,n;r1H 

8 Tan Jie q e HJ/IH paBHHJiaCb 9 ± 2 CM . y JlbT,p a3BYKOBb i e 

J/ICCJie,n;o BaHJ/IH BbIITOJIHe HbI Ha arrnapaTax V OLU SON -

73 0PRO ( ABcTpMH) , A VISUS Hitach i ( Hrro H HH) 

C J/ICnOJib 3 0BaHJ/IeM JIJ1He MHOf0 ,n;a TqJ/IKa C q acTOTOM 

7 ,5 Mru;. 

MccJie ,n;oBaHHe n e p e ,n;He :w rpyrrnhr Mbrrnu; roJieHH 

o cylll,e CTBJIHJIJ1 B ITOJIO:IBe HJ/IJ1 60JibHOfO Jie :ma Ha CITJ/I ­

H e B COCTOHH J1J/I (pJ1 3 W-IeCKOro nOKOH npr1 nOCTOHHHOM 

cTaH,n;a pTHo:w HacTpo:wKe y JibTpa3 ByKoBoro arrn a p a Ta. 

B npou;e cce JieqeHHH KOMITOHOBKa anrra p a Ta Ii1JIM3a­

poBa 06e cneqr1BaeT CTaH,n;apTHbIM ,IJ,OCTyn Km. tibia lis 

ante rior J/I m . e xte nsor digitorum longus Ha,n; 30HOM, 

COOTBe TCTBYIDlll,e M rrpoBe,IJ,eHHOM OCTe OTOMJ/IJ1: n o ne­

pe,n;H e Jia T e paJibHOM noBepxH OCTJ/I roJie HJ/I M e:m,n;y 

npOKCJ/IMaJibHbIM J/I cpe,IJ,HJ/IM KOJlbIJ,OM J/I nep e ,IJ,HJ/IMJ/I 

onopaMM arrrra pa Ta Ii1JIH3a po Ba. 

n aTqJ1K ycTaH aBJIJ/IBaJIJ/I B,l],OJlb J/I ITOn e p eK n p o ­

,IJ,OJlbHOM OCJ/I cerMeHTa KOHeqHOCTJ/I Ha y p o BHe 6 pIDw­

Ka HCCJie,n;yeMo:w MbIW IJ;bL M eTo,n; Y3M n o3BOJIHeT h p o ­

BO,IJ,J/ITb KaqecTBeHHYID H KOJIJ/Iq ecTB e HHYID o u;e HKY 

r13yqaeMOJ1 o6JiaCTJ1 , no pe3yJibTaTaM KOTOp o:w c y ,n; r1 -

JIJ1 0 p e3epBHbIX B03 M OIB'.H OCTH X n e p e ,n;HeM r p y rrrrbI 

M brrnu; r oJieHH. IlpH o rrpe ,n;eJieHJ/IM Kaq e c TB e HHOro co­

CTOHHJ/IH MblWIJ; OIJ,e HJ1BaJIJ1 q e TKOCTb KOHTy p o B , Ha­

JIJ/IqJ/Ie M e:IBMbrrneqHo:w rre p e r o p o ,n;KM M e :m,n;y m . ti bialis 

anteri o r r1 m.e xte n sor dig itorum l o n g u s, Mbrrne qHyID 

r1cq e pqe HHOCT b J1 J13 M e pHJIJ/I y r o JI HaKJIOHa nyqKOB 

MbirneqHbIX BOJIOKOH ( B x o ,n;e rrp0,IJ,0JlbH0f0 CKaHr1po­

BaHJ1H ). IIocJie ,IJ,HJ/IM o rrpe ,n;e JIHJIJ/I KaK yroJI M em,n;y JIM­

HJ/Ie:w , coBrra,n;aIDlll,e :w c HarrpaBJieHJ1eM cyxo :m.J1JIJ1H , J1 

HarrpaBJie HJ1eM rryqKo B Mbirne qHo ro B0JI0KHa. II pr1 
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ou;eHKe yrJia HaKJIOHa l1Y1..fKOB Mbillie 1..fHbIX BOJIOKOH 

CTpOl1JIJ1 Kaea TeJibHbie OTHOCJ1TeJibHO caMoro l1Y1..fKa 

BOJIOKHa J1 M aTepMH CKOM KOCTJ1. KoJIJ1qecTB eHHaR 

o:u;eHKa BKJII01..faJia J13MepeHJ1e C l10MOI.IJ;bIO l10,[];BJ1:>K­

HbIX MapKepoB TOJII.IJ;J1Hbl m. tibialis anterior J1 

m . extensor digi to rum long us B cocTORHJ1J1 110KOR J1 

11pJ1 cTa Tl11..feCKOM Ha11pR:>KeHJ1J1 J1 011pe,o;eJieHJ1e aKyc ­

TJ1qecKOM l1JIOTHOCTJ1 C J1Cl10Jlb30BaHJ1eM CTaH,o;apT­

HblX 11porpaMM KOMl1bIOTep a. 

B pe:>KJ1Me 1.weTHoro ,o;o11Jie poBcKoro Ka P™POBa­

HMR (U,II:K) M ::rnepreTM1..fecKoro ,o;o11Jiepa o:u;eHJ1BaJIJ1 

cocy,o;bI B 30He y,o;JIJ1H eHJ1R J1 B OKpy:>KaIOI.IJ;J1X TKaHRX, 

011pe,o;eJIRJIM 3 Ha q eHJ1R 11epwpepJ1qecKJ1X J1H,IJ;eKcOB: 

l1YJibCaTopHoro J1H,ZJ;eKca (PI) J1 J1H,IJ;eKca pe3J1CTJ1BHO ­

CTJ1 (RI). 
CTa TJ1CTJ1q ecKyIO o6pa60TKY pe3y JlbTa TOB 11pOBO­

,[];J1JIJ1 C l10MOI.IJ;bIO l1aKeTa aHaJIJ13a ,o;aHHbIX Microsoft 

Exel-2000 c ,[];0110JIHMTeJibHblMJ1 11porpaMMaMJ1 He11a ­

paMeTpJ11..feCKOM CTa TJ1CTJ1KJ1 J1 o:u;eHKJ1 HOpMaJibHOCTJ/1 

pac11pe,ZJ;eJieHJ1R [ 13]. ,I(m:r ou;eHKJ1 ,[];OCTOBepHOCTJ1 pa3 -

JIJ11..fJ1M COl10CTaBJIReMbIX BbI6opoK 110Ka3a TeJieM J1C ­

l10Jlb30BaJIJ1 t-KpMTepMM CTbIO,IJ;e HTa J1 He11apaMeT­

pJ1qecKJ1M KpMTepMM B MJIKOKCOHa. KpMTM1..feCKJ1M ypo­

BeHb CTaTJ1CTJ11..feCKOM 3 HaqJ1MOCTJ1 11pJ1HRT paBHblM 

0 ,05 . ,I(aHHbie 11pe,o;cTaBJie HbI B BM,o;e cpe,o;HeM apwp­

MeTJ11..feCKOM (M), ornJ16KJ1 cpe,o;HeM (m). 

PE3YJihTAThl 

Y CTaHOBJieHO , qTo ,[];O JieqeHJ1R BO Bcex B03paCTHbIX 

rpy1111ax 11epe,o;HRR rpy1111a Mbirnu; roJieHM J1MeJia qeT­

KJ1M KOHTYP, Me:>KMbIWe1..fHaR 11eperopo,o;Ka Mem,o;y 

m. tibialis anterior Mm. extensor digitorum longus 6b1Jia 

xoporno Bbipametta. Y ,o;eTeM B B03pacTe 6 -1 0 JieT 

( 1-R rpy1111a ) yroJI HaKJIOHa 11yqKQB MbirueqHbIX BOJIO­

KOH COCTaBJIRJI 40±1 0 °, 11yqKJ1 He Bcer,o;a MMeJIM Bbipa­

:>KeHHYIO Ha11pa BJieHHOCTb, TOJII.IJ;MHa m . tibialis anterior 

M m. e xtensor digitorum longus paBHRJiacb 0,6±0,3 J1 

0, 7±0,6 CM, aKyCTJ1qecKaR l1JIOTHOCTb MbilliLI; - 99± 11 

M 110± 10 ycJI. e,o;. COOTBeTCTBeHHO (pl1C. 1, a) . 
B o BTopoM B03pacTHOM rpy1111e ( 10, 1 - 18 JieT) 11y--q­

KM MbirueqHbIX BOJIOKOH xoporno ,D;l1CpcpepeH:u;l1pOBa ­

JIMCb, J1MeJIJ1 1..feTKYIO Ha11paBJieHHOCTb , yroJI HaKJIOHa 

11yqKQB MbirueqHbIX BOJIOKOH COCTaBJIRJI 16±4,5 °, TOJI-

I.IJ;J1Ha m. tibialis anterior J1 m. extensor digitorum 

longus BbipacTaJia ,ZJ;O 0,70±0,09 l1 0,85±0,11 CM COOT­

BeTCTBeHHO, KOJIJ11..feCTBO coe,o;J1HJ1TeJibHOM TKaHJ1 B 

MbllliLI;aX yBeJIJ11..fJ1BaJIOCb, 0 1..feM CBM,ZJ;eTeJibCTBOBaJIO 

yBeJIM1..feHJ1e aKyCTM1..feCKOM l1JIOTHOCTJ1 ,ZJ;O 122±9,5 l1 

120± 12,0 ycJI. e,o;. COOTBeTCTBeHHO. 

KoHTpaKTJ1JlbHaR peaKLI;J1R Mblllil.l; 6bIJia xoporno 

Bbipa:>KeHa B 06eJ1X B03paCTHbIX rpy1111ax, 11PM CTaTJ1-

qecKOM Ha11pR:>KeHJ1J111pOMCXO,ZJ;MJIO xapaKTepHoe yBe­

JIJ11..feHJ1e TOJII.IJ;MHbl 11epe,ZJ;HeM rpy1111b1 Mblllil.l; roJieHJ1 

B 1-M rpy1111e Ha 16% J1 BO BTOpOM - Ha 22% 110 cpaB­

HeHMIO C COCTORHMeM Cf)J13J10JIOfJ11.{eCKOro l10KOR. 

C l10MOI.IJ;bIO 3JieKTpOHHOM Ml1KpOCKOl1J/IJ1 B 3KCl1e­

pMMeHTaJibHbIX J/ICCJie,IJ;oBaHMRX B 11po:u;ecce ,[];J/ICTpaK­

:u;MM 6bIJIJ1 BblRBJieHbl 11pl13HaKM ,o;eCTPYKTJ1BHbIX J/13 -

MeHeHMM B CTPYKType MbIWLI;bI y,o;JIMHReMoro cerMeH ­

Ta: 11epepaCTR:>KeHJ1e Mbillie1..fHbIX BOJIOKOH, o6pb1Bbl 

aKCOHOB, 11pM3HaKM 11epMaKCOHaJibHOM ,o;ereHepa:u;MM 

[14]. B KJIMHMqecKOM 11paKTJ1Ke 11pM y,ZJ;JIMHeHMM roJie ­

HJ1 y 60JibHbIX pa3JIJ11..fHOro B03pacTa Bbipa:>KeHHOCTb 

,ZJ;ecTpyKTJ1BHoro 11po:u;ecca MMeeT 6oJibWOe 3Ha1..feHMe , 

TaK KaK HapR,o;y C aKTJ/IBHOCTbIO pe11apaTJ1BHOro 

ocTeoreHe3a 011pe,o;eJIReT TaKTMKY Jie1..feHMR M BeJIM­

qJ1HY y ,IJ;JIMHeHMR. 3xo11pM3HaKaMM ,o;ecTpyKTJ/IBHbIX 

J13MeHeHJ1M B MbllliLI;aX RBJIRIOTCR HapyrneHMe xapaK­

TepHOM MbIWe1..fHOM J!ICqepqeHHOCTJ/1 M ,D;J1cpcpepeH:u;J1 -

poBKJ1 MbirueqHbIX CJIOeB, CHJ1:>KeHMe J/IJIJ/1 OTCYTCTBJ1e 

KOHTpaKTJ/IJibHOM peaKLI;J/IJ/1 MbllliLI; , J13MeHeHMe aKyc ­

TJ!Iq ecKOM l1JIOTHOCTJ1 M b llliIJ;. 

y 60JibHbIX 1-M rpy1111bI Ha paHHeM cpoKe ,[);J/IC ­

TpaKLI;MJ/1 (10 - 12 ,IJ;HeM) 11pJ1 BeJIJ11..fJ1He Y,ZJ;JIMHeHMR 

1,00 ± 0,30 CM BJ13yaJIM3l1pOBaJIOCb HapyrneHJ1e Ha-

11paBJieHHOCTJ1 l1Y1..fKOB Mbillie1..fHbIX BOJIOKOH, KOHTpaK­

TJ1JlbHaR peaKLI;MR J1 Me:>KMbIWe1..fHaR 11eperopo,ZJ;Ka 

6 bIJIM coxpaHeHbI. 

ITpl1 y,o;JIMHeHMJ/1 roJieHJ1 Ha 2,5 ± 0,5 CM l1Y1..fKJ1 Mbl ­

rneqHbIX BOJIOKOH BJ13yaJIJ13l1pOBaJIMCb B B J1,ZJ;e OT,ZJ;eJib ­

HbIX JIMHeMHbIX rM11ep3xoreHHbIX cpparMeHTOB , Me:>K­

MbirueqHaR 11eperopO,ZJ;Ka 6 b IJia J1CTOH1..feHa, KOHTpaK­

TJ/IJibHaR peaK:u;MR m. tibialis anterior M m. e x tensor 

digitorum longus coxpatteHa, aKycTM1..fecKaR l1JIOT­

HOCTb yBeJIJ11..feHa Ha 21 J1 14% COOTBeTCBeHHO 110 cpaB­

He HMIO c J1CXO,ZJ;HbIM ypOBHeM (pMC. 1 , 6; Ta6JI. 2). 

P1t1c. 1. CoHorpaMMbI rr epe,n;HeM rpyrrrrbI MbIIIJLI; rrpaBOJ/1 I1 JieBOJ/1 roJieHeM 6oJibHOro "9:. 7 JieT. 

a - .n:o Jie'--IeHJtI.H (cTpeJIKaMJ/1 ITOKa3aHbI rryt.JKJ,1 MbIWe'--!Hb!X BOJIOKOH); 6 - 20-M ,n:eHb ,n:McTpaKLI;MltI (nyHKTMpHbie JIJ,1HJ,1J,1 - TOJII.II;JtIHa 
m. tibia l is anterior m . extensor dig itorum longus); B - 32-M ,n:eHb ,n:McTpaKLI;MM, 060.HCHeHMH B TeKcTe. 
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Ta6n. 2. noKa38Tefllll aKyCTfllll BCK0/11 nflOTHOCT/11 ( B yen . B,ll, .) 

nepe,[J,HB/11 rpynnbt Mb/WU, WflBH/11 B neplllO,ll, ,ll,IIICTpaKU,111111 B 38-

BIIICIIIMOCTIII OT BBJ7fllllll1Hbl Y,ll,fl/llHBHIIIR 

BeJu1q:vrtta 
y~JivrHemrn 
roJieH:vr, CM 

1,0±0,3 

2,5±0,5 

4,5±0,5 

6,5±0,5 

8,5±0,5 

10 li16oJiee 

1-R rpynna 

m. tibialis 
anterior 

118±12 

120±8,5* 

135±6,8* 

147±7,5* 

156±10,2* 

m. extensor 
digitorum 

longus 

116±5,4 

126±8,2* 

141±9,4* 

155±11 ,6* 

160±7,1 * 

2-R rpynna 

m. tibialis 
anterior 

122±4,5 

131±5,6* 

149±6,3* 

154±3,8* 

164±7 ,1 * 

169±8,5* 

m. extensor 
digitorum 

longus 

126±6,5 

135± 4,2* 

146 ± 3,6* 

160±6,4* 

166±5,3* 

170± 3, 1 * 

II p 11 Me q a H 11 e. 3,z:i:ecb 11 B T&6JI. 3: * - ,z:J;OCTOBepHOCTb 
pa3Jil1'-Il1M ITO cpaBHeHl1IO C 11CXO,z:J;HbIM y pOBHeM rrp11 p<0 ,05 . 

Y,n;.rr:vrnem1e ro.rreHM Ha 4,5±0,5 CM coITpoBom,n;a ­
JIOCb Ha pyweHMeM xa paKTepHOJ1 MbIWeqHOJ1 Mcqep­
qeHHOCTM, J/ICTOHqeHMeM Me:>KMbiweqHOJ1 ITeperopo,n;­
KM , yBeJIMqeHMeM aKycTMqecKOH ITJIOTHOCTM m. tibial is 
anterior Mm. extensor digitorum longus Ha 36 M 28,8% 
COOTBeTCTBeHHO ITPM coxpaHeHMM KOHTpaKTMJibHOJ1 
peaKD;MM (pMC. 1, 6 ). 

IlpM CKaHMpOBaHMM MbIWD; ro.rreHM, y,ri;JIMHeHHOJ1 Ha 
6,5 ± 0,5 CM, OTMeqaJIOCb yBeJIMqeHMe aKyCTJtiqecKOJ1 
ITJIOTHOCTM m. tibialis anterior Mm. extensor digitorum 
longus Ha 48,5 M 49% ITO cpaBHeHMIO c MCXO,D;HbIM ypoB­
HeM, ITyqKJ1 MbiweqHbIX BOJIOKOH He ,n;m:pcpepeHu;Mpo­
BaJIMCb, KOHTpaKTJ/IJibHaH peaKD;MH 6bIJia c.rra6o BbI­
pameHa. 

B xo,z:i;e ,z:i;aJihHer1wero y,z:i;.rrMHeHMH Ha 8,5 ± 0,5 CM 
BbIHBJIHJIMCb ITPM3HaKM ITOJIHOI1 ,z:i;e3opr aHM3aD;MM 

Mb1weqHor1 CTPYKTYPbI: Mbirnu;a ITpM06peTa.rra reTe ­
p oreHHYIO CTPYKTYPY, aKycTMqecKaH ITJIOTHOCTb 
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m. tibialis anterior M m. exten sor dig itorum longus 
6bIJia yBeJIMqeHa Ha 57,6 M 45,5% COOTBeTCTBeHHO 
(CM. Ta6.rr. 2), KOHTpaKTMJibHaH p eaKD;MH MblllllJ; He 
OITpe,n;eJIHJiaCb. YKa3aHHbie COH Orp a cp11q e cKMe KpM­

TepMM Mbl pacu;eHMBaeM KaK CBM,ZJ,eTeJibCTBO CHM­
meHMH pe3epBI-IbIX B03MO:>KHOCTei1 nep e,z:i;HeM rpyrr­

Ilbl Mbllllll; roJieHM ,ZJ,JIH npoBe,ZJ,eHMH ,z:i;aJibHei1wero 

Y,ZJ,JIMHeHMH ro.rreHM (pMC. 2). 
OrpaHMqeHMHMJ/1 ,D;JIH ITp o,n;o.rrmeHMH y,n;JIMHeHMH 

ro.rreHM HBJIHJICH M « 6ypHbIJ1 » peITa p a TMBHbIM OCTeO­
reHe3, CBH3aHHbll1 C HMM BbICOKMJ1 TeMIT ,D;MCTpaKu;MM , 

a TaKme He60JibWMe J/ICXO,D;Hble a Ha TOMMq ecKMe pa3-
MepbI ro.rreHM B ,n;aHHOM B03pacTHoi1 r p y ITITe. 

BTopyIO rpyITITY COCTaBMJIM ITau;MeHTbl 10 ,1 -18 JieT. 
B paccMa TPMBaeMOM BO3paCTHOM nep MO,ZJ,e MMeeTCH 

BO3MO:>KHOCTb yBeJIMqMTb ,ZJ,JIMHY r o .rr e H M 3 a O,ZJ,MH 

3Tan .rreqeHMH Ha 10 M 60.rree caHTMMeTp OB, B CBH3M 

c qeM BOITpoc o KpMTMqecKoi1 BeJIMqMHe y ,z:i;JI11HeHMH, 
KOTOpaH OITpe,z:i;eJIHeTCH pe3epBHbIMJ1 BO3MO:>KHOCTH­

MM Mbllllll; nau;MeHTOB, npMo6p eTaeT oco6y10 aKTy­
aJibHOCTb. IIepMO,D; ,D;MCTpaKD;MM BO 2 -M rpynne 
COITpOBO:>K,ZJ,aJICH 60.rree Me,ZJ,JieHHbIM Ha p acTaHMeM 
BbipameHHOCTM 3XOITpM3HaKOB ,z:i;ecTp yKT MBHbIX !13-

MeHeHMM, qeM y ,z:i;eTei1 l - i1 rpynnbL HaM6oJiee cy­
I..IJ;eCTBeHHbie M3MeHeHMH BM3yaJIJ13!1pOBaJIMCb npM 

BeJIMqMHe Y,ZJ,JIMHeHMH 6,5 ± 0,5 CM: nyqKJ1 Mbiweq­
HbIX BOJIOKOH ITpMo6peTaJIM npaKTJ1qecKM ropM30H­
TaJibHYIO HaITpaBJieHHOCTb, Me:>KMbillleqHaH nepero­
po,z:i;Ka m . t ibial is anterior M m. extensor digitorum 
longus OITpe,n;eJIHJiaCb, KOHTpaKTM'JlbHaH peaKIJ;MH 
Mbllllll; 6bIJia coxpaHeHa (pMC. 3). AKycT11qecKaH 
ITJIOTHOCTb m. tibialis anterior M m. extensor digito­
rum longus yBe.rrMqMBa.rracb Ha 26 11 33% cooTBeT­
CTBeHHO ITO cpaBHeHMIO C MCX O,ZJ,HbIM ypoBHeM 
( CM. Ta6JI. 2 ). 

IlpM y,n;.rrMHeHMM r o.rreHM Ha 
8,5 ± 0,5 CM ITyq KJ1 MbiweqHbIX 

BOJIOKOH BM3yaJIM3Mp OBaJIMCb B 

BM,D;e JIM HeMHbIX cp p a rM eHTO B 
Mem,n;y r MITep3xoreHHbIMM ITpo­
c.rroi1KaMM coe,n;MHMTeJibHOM TKa -
H M, aKyCTJtiqecKaH IT JIOTHOCTb 

MbIWD; 6bIJia ITOBbIWeHa ITO cp aB­
HeHMIO C MCXO,D;HbIM y p OBHeM Ha 
35 - 38%, KOHTp aKTMJibHaH p eaK­

D;MH MbIWD; BbipameHa c.rra6o. 

Pwc. 2. T oT me 6oJibHOM. 64- i1 ,z:i:eHb 
,l];l1CTpaK~l1li1 (BeJili1'-Ili1Ha y,z:i:Jili1HeHli1R 
7 CM). IIpe,z:i:CTaBJieHbI rrpo,z:i:OJibHbIM (a) 
li1 rronep e'-IHbIM ( 6) CKaHbl. 

1 - m. tibia lis anterior , 2 - m. exten­
sor digitorum longus, 3 - ,n:11cTpaKQJ1-
0HHbn1 pereHepaT 60Jibllle6epQOBOI1 KO­
CTJ1. 

Pwc. 3. CoHorpa MMa rrepe,z:i:Hei1 rp yrr­
ITbI Mbilll~ roJieHH 6oJibHOM C. 14 JieT. 
BeJiw-rnHa y,z:i:JIHHeHMR 5 CM. 

a - B COCTORHJ1J1 TI OKOH, 6 - npv1 CTa­
TW-IeCKOM Hanp.rrmem1v1. 
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B nocJie,n;y10~eM (yBem11--1em1e Ha 10±0,5 CM) 
np0I1CX0,l];J1JI0 J1CT0HqeHJ1e nepe,z::i;HeM rpynnhl 
Mblllll.1; roJieHM J1 Me)KMbillleqHQM neperopO,D;KJ1, 
yBeJIJ1qeHJ1e aKycTJ1qecKou nJIOTHOCTM m . tibialis 

anterior J1 m. extensor digitorum longus Ha 38,5 
I1 41 % CO0TBeTCTBeHHO no cpaBHeHMIO c J1CXO,IJ; -

HblM ypoBHeM, KOHTpaKTJ1JibHaH p eaKI.J;J1H Mblllll.1; 
6bIJIO 3aTpy,z::i;HeHa. Mbl cqJ1TaeM, qTo ,z::i;aHHbie 

3 XOnpI13HaKJ1 CBJ1,IJ;eTeJibCTBOBaJIJ1 0 3Ha qJ1TeJib­

HOM CHJ1)KeHJ1J1 pe3epBHbIX B0 3 M0)KHOCT eM 

Puc. 4. CoHorpaMMa rre ­

p e~H eti rpyrrrrbI MblllIU: 

roJieHVI 6oJihHOM K 15 
JieT rrpVI IT0BT0pH0M 

(crrycTH 2 ro~a rrocJie 

CHHTMH arrrrapaTa) y~JIVI ­

HeHVIVI roJieHVI : 60- tr ~eHb 

~J/ICTpaKU:VIM, BeJIW{J/IHa 

y ~JIVIHeHVIH 12 CM. 

BJ/1 3yaJIJ/13J/lpyeTcH 3cp ­

cpeKT «MaTOBOro CTeKJia ». 

MbllllI.J;. 

,UaJibHeMlllee y,z::i;JIJ1HeHJ1e roJieHM Ha 11 CM J1 60-

Jiee conpoBom,n;aJiocb e~e 60.Jiee BbIpameHHbIMJ1 ,n;e­

cTpyKTJ1BHbIMJ1 J13MeHeHJ1HMJ1 : m . ti bialis anterior J1 

m. extensor digi to rum longus onpe,n;eJIHJIMCb B BM,n;e 

c nJIOlllHOM roMore HHOM nOJIOCbl , BJ13yaJIJ13I1pOBaJICH 

3 cpcpeKT «Ma TOBOro CTeKJia » , aKyCTJ1qecKaH nJIOTHOCTb 

B 30He «MaTOBOro CTeKJia » 6bIJia n OBbilll eHa Ha 

45-4 7% n o cpaBHeHJ1IO c J1CXO,[(HbIM ypoBHeM (pI1C. 4 , 
CM. Ta6JI. 2 ). BJ13yaJIJ13aI.J;J1H nepe,z::i;HeM rpynnbI Mblllll.1; 

roJieHM B BM,[(e cnJIOlllHOM n oJIOCbI C « 3 cpcp eKTOM Ma­

TOBOro CTeKJia » Mbl pacu;eHJ1BaeM KaK 3XOnpI13HaK 

J1cqep naH J1H pe3epBHbIX B03MO)KHOCTeM nepe,n;HeM 

rpynnbl Mblllll.1; roJieHJ1 ,[(JIH npoBe,n;eHMH ,n;aJibHeM­
lllero y,n;JIMHeHMH roJieHM. 

IlpM n OBTOp HOM y,n;JIJ1HeHJ1J1 roJieHJ1 p e3epBHhle 

B03MO)KHOCTJ1 M blllll.1; BO MHOrOM o rrp e,z::i;eJIHJIJ1Cb BeJIJ1 -

qJ1HOM y,z::i;JIJ1H eHJ1H Ha n e pBOM 3Tane J1 cp y HKI.J;MOHaJib ­

HOM pea6J1JIJ1Tau;J1eu nau;MeHTa. IT pM J1cqepnaHJ1J1 pe-

3epBOB a,n;an TaI.J;J1J1, KaK n paBMJIO, HacTynaJia KOH­

TpaKTypa HMmeJiema~ero roJieHocTorrHoro cycTaBa , 
qTo o6ycJIOBJIJ1BaJIO CHJ1)KeHJ1e cpyHKI.J;J10HaJibHOCTJ1 

JIOK0MOTOpHor o anna pa Ta nocJie JieqeHMH. 

LI:onoJIHMTeJibHO B p emMMe U,UK ou;em1BaJIJ1 Bac­
KY JIHp:i13au;J110 MbilllI.J;. Ha npoTHmeHJ1J1 Bcero n epMo­

,z::i;a ,IJ;J1CTpaKu;J1J1 OTMeqaJIOCb BbipameHHOe ycJ1JieHJ1e 
cocy,z::i;MCToro pI1CYHKa B MbilllI.J;e 3a cqeT Ba30,[(J1JiaTa­

u;MM. HaJ160Jiblllee 3Ha q eHMe nepI1cpepJ1qecKJ1X MH,z::i;eK­

coB PI J1 RI, OTpamaIO~Mx T0Hyc cocy,z::i;oB, OTMeq eHo 

K KOHI.J;Y nepMo,n;a ,n;McTpaKu;MM. B Ta6JI. 3 npe,z::i;cTaB­
JieHbI 3 Ha qeHJ1H nepI1cpe pJ1qecKJ1X J1H,IJ;eKCOB a. ti bialis 

anterior (,n;MaMeTp 0,35 ±0,1 CM) I1 OTXO,IJ;H~J1X OT Hee 
BeToqeK (,n;MaMeTp 0 ,22 ±0,11 CM) B HaqaJie I1 KOHI.J;e 

nepMo,n;a ,z::i;McTpaKu;MM. 

06CYm,UEHl1E 

IlpM y,z::i;JIJ1HeHJ1J1 KOHeqHocTeM Ha 60.JiblllMe BeJIJ1-

qJ1HbI nJiaTOM 3a npe,n;n oJiaraeMbIM p e3yJihTaT HBJIH­

eTcH CHJ1meH11e COKpa TJ1TeJibHOM cnoco6HOCTJ1 Mblllll.1; 

M oco6eHHO nepe,n;Heu rpynnhr MbilllI.J; roJieH11 , qTo, Be­

poHTH0, CBH3aHO C oco6eHHOCTHMJ1 ee aHaTOMJ1qecKO­

ro CTpoeHJ1H J1 OTHOCMTeJibHO 60.JibWOM BeJIJ1qJ1HOM 

y,n;JIJ1HeH11H roJieH11 [1 , 15). C noMO~bIO Y3M HaM y,z::i;a ­

JIOCb B ,[(J1HaMJ1Ke npocJie,[(J1Tb pa 3 BJ1TJ1 e ,n;ecTpyKTJ1B ­

HbIX J13MeHeHJ1M B nepe,z::i;HeM rpy nne Mbrwu; y ,IJ;JIMHHe­

MOM roJieHJ1 J1 BbIHBJ1Tb 3XOnpI13HaKI1, COOTBeTCTByIO­

~J1e qacTJ1qH0My J1JIJ1 nOJIHOMY 11cqepnaHJ1IO MHfKO­

TKaHHOro pe3epBa B npou;ecce ,n;11cTpaKu;J111. 

CTpyKTypHoe cocTOHH11e MbIwu; B npou;ecce ,z::i;J1c­

TpaKu;1111 paHee 6bIJIO J13yqeHO B 8KCnep11MeHTax Ha 
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Ta6n. 3 . noKa3aTenl/l nepwpepw-1ecKI/IX 1//H,ll,eKcoa nepe,ll,He111 
6onbwe6epu,OBOIII apTepl/11/1 1/1 OTXO,ll,Rlll,1//X OT Hee aeTOl..feK 
a npou,ecce ,ll,I/ICTPBKU,l/ll/1 ( M±m) 

Ilepe,n;mur BeTO"<IKM nepe,n;He:n 
60JihII1e6epu;oBaR apTepMR 60Jihille6epu;oBOH a p TepMM 

Ji1Hp;eKC 

Ha"<IaJio KOHeD; Ha"<IaJio KOHeD; 

,IJ;J1CTpaKD;J1J1 ,IJ;J1CTpaKD;J1J1 ,ll;MCTpaKD;MM ,ll;J1CTpaKD;MJ1 

RI 0,90±0,08 0,93±0,06* 0,85±0,10 0,94±0,05* 

PI 8,95±1 ,15 14,90±1 ,24 10,40±2,24 15,6±2,15* 

)KJ1BOTHbIX [6, 7, 16, 17). B.M. H KOBJieB [18) n oKa3aJI , 

qTO B KOHu;e nep110,z::i;a ,IJ;J1CTpaKu;J1J1 yc11JIJ1BaeTCH CKJie­

p03 rrepMMI13MH J1 cpacu;11u , HapacTaeT aTpocp11H MbI ­
w e qHbIX BOJIOKOH. C IlOMO~bIO MeTo,n;a 3.JieKTpOHHOM 

MI1KpOCKOnJ1J1 6bIJIO npo,z::i;eMOHCTpMpOBaHO, qTo B qa­

CTJ1 MbIWeqHbIX BOJIOKOH pa3BMBaIOTCH ,IJ;J1CTpocp11qec­

KMe J13MeHeHJ1H [ 19). B o3MO)KHOCTb rrpoBe,n;eHMH y,n; ­

JIJ1HeHJ1H KOHeqHOCTeM y 60JibHbIX axoH,z::i;ponJia3MeM 
BO MHOfOM o6ycJIOBJieHa HaJIJ1qJ1eM OTHOCJ1TeJibHOro 

pe3epBa MHfKMX TKaHeM , qTo CBH3aHO C J13611paTeJib­

HbIM OTCTaBaHJ1eM pocTa KOCTM M MeHblllJ1M OTCTaBa­

HMeM B pocTe COKpaTJ1TeJibHOM qaCTJ1 Mblllll.1; [3 , 15 ]. 

0 HaJIJ1q J1r1 pe3epBHbIX B03MOmHOCTeu nepe,z::i;Heti 

rpyrrnhr Mbrlllu; roJieHM y 60JibHbIX axoH,z::i;porrJia311eti 
CTa pwe 10 JieT ,z::i;o JieqeHJ1H CBJ1,IJ;eTeJibCTBOBaJIJ1 CJie­

,n;yIO~ Me 3XOnpI13HaKM: HenpepbIBHbie , qeTKJ1e n yq­

KJ1 MbillleqHbIX BOJIOKOH , npI1,z::i;a10~11e M billlI.J;e xapaK­

TepHyIO J1CqepqeHHOCTb ; HaJIJ1qr1e Me:>KMbIWeqHOM 

neperopO,D;KJ1 , n03BOJIHIO~eti ,z::i;r1cpcpepeHI.J;MpOBa Tb 

m. tibialis anterior M m . extensor digitorum longus; 

BbipameHHaH KOHTpaKTMJibHaH peaKI.J;J1H MbilllI.J;. 

,UecpI1HJ1TJ1BHaH opraHJ13aI.J;J1H M billleqHbIX CTpyK­

TYP ,IJ;OCTMraeTCH nocJie 3aBepweHJ1H nOJIOBOrO C03pe­

BaHJ1H. CTpyKTypHaH M cpyHKI.J;J10HaJibHaH 3peJIOCTb 

M0TOpHoro arrrrapaTa HJ1)KHMX KOHeqHOCTeM HacTyna­

eT TOJibKO K n o,n;pOCTKOBOMY B03pacTy [20). MMeHHO 

no3TOMY y ,n;eTeti MJia,n;wero WKOJibHOro B03pacTa npr-1 

Y3M B113yaJIM311py10TCH TOHK11e nyqKJ1 MbillleqHbIX 

BOJIOKOH, He BCer,n;a qeTKO HanpaBJieHHbie , a B nepMO,[( 

,[(MCTpaKI.J;J1J1 B 1-ti rpy nne o6cJie,n;oBaHHbIX BbipameH­

HaH ,z::i;e3opraHJ13au;J1H CTPYKTYPbI Mbrr.neqHbIX B0JIO­

KOH OTMeqaJia Cb yme B rrepBbIM Mee.Hu; ,lJ;J1CTpaKI.J;J1J1. 

O ,z::i;HaKO, yq11TbIBaH J1C XO,IJ;HOe CTPYKTypHoe COCTOH­
HJ1e MbilllI.J; y ,z::i;eTeti 1- ti rpynnhr , Bhrwenepeq11cJieH­

Hhre np113HaK11 He MoryT yKa3bIBaTb Ha r1cqepnaHr1e 

pe3epBHbIX B03MOmH OCTeM rrepe,z::i;HeM rpynnbI Mblllll.1; 

roJieHM yme B nepBbIM Mee.Hu; ,IJ;MCTpaKI.J;J1J1. y BeJIJ1qe­

HJ1e aKyCTJ1qecKOM n JIOTHOCTJ1 rrepe,n;HeM rpynnbI 
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MbilllIJ; roJiem1 yme qepe3 15-20 ,:o;HeM Ha 14-20%, a K 

KOHIJ;Y rrepv10,:o;a ,[l;MCTpaKIJ;MM Ha 45- 50% CBM,IJ;eTeJib­

CT BOBaJIO 06 yBeJiv1qeHMM KOJIWieCTBa coe,:o;MHMTeJib­

H OM TKaHM. ,Ue3opraHv13au;v1H MbillleqHoM cTpyKTypbr , 

MCTOHqe H Me MbillleqHbIX CJIOeB , HepOBHOCTb MX KOH­

Typ o B , HapyllleHMe ,:o;mpcpepeHLI;MpOBKM Mblllll.l; HBJIH ­

JIJ1Cb 3 KB MBaJieHTOM MbillleqHOM a Tpocpv1v1. 

y rrau;v1eHTOB B B03pacTe 10,1-18 JieT rrpv1 y,:o;JIM­

HeH MM r oJieHM Ha 10 CM OTMeqaJIMCb 3XOI1pM3HaKM CHM­

:>KeH MH p e3epBHbIX B03MO:>KHOCTeM MbllllIJ;: rryqKJ,1 MbI­

llleq H bIX B OJIOK OH MMeJIM JIMHeMHYIO HarrpaBJieHHOCTb , 

I103TOM Y xa p aKTepHaH MbillleqHaH v1 cqepqeHHOCTb H e 

orrp e,:o;eJIH Jia Cb , K OHTpaKTMJibHaH p e aKIJ;MH Mblllll.l; 

6 b IJia CHM:>KeH a, M e :>KMbillle qHbie rrep e ropo,:o;KM q e TKO 

H e ,:o;v1cpcp e p e H u;v1p o BaJIMCb , KOHTYPbI Mblllll.l; 6bIJIM He­

poBHbie' aKycTv1q e cKa H ITJIOTHOCTb ITOBbillleHa ITO 

cpaBHeHMIO c MCX O,[l;HbIM y p o BHe M Ha 38-41 %. 
Y ,[l;JIMH e H Me roJieH J1 H a 11 v1 6oJiee caHTMMeTpOB 

rrpMBO,[l;MJIO K B·brpameHHbI M ,:o;ecTpy K T MBHbIM M3 M e ­

HeHMHM B M b llllIJ;e, y B eJiv1q e H MIO a KyCTMqe cKOM ITJIOT­

HOCTM Ha 50%, MCTOHqeH MIO M e :>KMbi llle qHbIX rre pero­

po,:o;OK, BM3yaJIM3aIJ;MM « 3 cpcpeKTa MaTOBOro CTeKJia » , 

KOTOpbIM M b l pacu;eHMBaeM K aK 3XOI1pM3HaK ITOJIHOro 

v1cqeprraHMH pe3epBHbIX B03M O:>KHOCTeM MbllllIJ;. 

KJIMHMqecKMM rrpOHBJieH MeM ITOJIH Oro MCITOJib30Ba­

HMH pe3epBOB a,z::i;arrTaIJ;MM rre p e ,:o;HeM rpyrrrrbI Mblllll.l; 

roJieHM , KaK rrpaBMJIO, HBJIH e TCH K OHTpaKTypa roJie­

H OCTOITHOrO cycTaB a M CH M:>Ke H Me cpyHKIJ;MOHaJibHOM 

aKTMBHOCTJ-1 JIOKOMOTOpHor o arrrra pa Ta ITOCJie JieqeHMH. 

BbIHBJieHHb ie c rroM OIIJ;bIO MeTo ,:o;a Y3M cTpyKTyp ­

Hbie M3MeHeHMH B rrep e ,:o;HeM rpyrrrre Mblllll.l; roJieHM 

cor JiacyIOTCH C ,:o;aHHbIMJ-1 3JieKTpocpM3J10JIOrv1qecKMX 

MCCJie,r:i;oBam1M [9], B KOTOpbIX I10Ka3aHO, qTo qacTv1q­

H aH ,:o;eHepB aIJ;MH M blllll.l; , rro ,:o;BeprHyTbIX paCTH:>KeHMIO, 

co3,:o;aeT ycJIOB MH ,[l;JIH 6oJiee ITOJIHOro rrpOHBJieHMH ee 

ITJiaCTMqeCK J1X CB OJ1 CTB. B cJiyqae rrpo,:o;OJI:>KMTeJibHOJ1 

,:o;eH epB a IJ;MM q a CTb MbillleqHbIX BOJIOKOH aTpocpv1py­

e T CH , 3 aMe ru;aHCb c oe,:o;MHMTeJibHOM TKaHblO. T aKoe 

cTpyKTypHo e M3M e HeHv1e B MbilllIJ;e corrpoB om,z::i;aeTCH 

CHM:>KeHMeM CMJibI , BbIHOCJIMBOCTM, a TaK:>Ke yMeHb ­

llleHMeM aMITJIMTY,IJ;hl rrpv1 aKTMBHhlX M rraCCMBHhlX 

,[l;BJ1:>KeHMHX B CMe:>KHbIX cycTaBax. 

B 3KCrrepv1MeHTaJibHbIX MCCJie,:o;oBaHMHX Ha K03ax 

rroKa3aHo , qTo y,:o;Jiv1HeHv1e roJieHM 6oJiee qeM Ha 20% 
rrpMBO,[l;J1T K ,:o;v1crrporropu;v1v1 Mem,:o;y KOJIMqecTBOM MJ10 -

cpv16pMJIJI v1 KOJIMqecTBOM capKOMepoB [21]. B OITbITax 

Ha KpOJIMKax rrpo,:o;eMOHCTpv1poBaHo, qTo CTPYKTyp­

HaH a,:o;arrTaIJ;l1H Mblllll.l;bl K HOBOM ,[l;JIMHe ITOKOH rrpOHB­

JIHeTCH B yKopoqeHMM ca pKOMepoB rrporropu;v10HaJib­

HO cpoKaM ITOCJie y,:o;JIMHeHMH [22]. 
TaKMM o6pa30M, KpMTMqecKaH BeJiv1qv1Ha y,:o;JIMHe­

HMH roJieHM y 60JibHbIX axoH,:o;porrJia3MeM BO MHOfOM 

orrpe,:o;eJIHeTCH B03paCTOM HaqaJia JieqeHMH, BeJiv1qv1-

HOM y,:o;JIMHeHMH. ,Uo JieqeHMH y ,:o;eTeM 60JibHbIX axoH,:o;­

porrJia3MeM MMeeTCH 3arrac co CTOpOHbI MHfKMX TKa­

HeM, o6ycJIOBJieHHbIM xa paKTepHbIMM ,[l;JIH ,:o;eTCKOro 

opraHM3Ma rrepe,n;mpcpepeHu;v1poBoqHbIMM rrpou;ecca­

Ml1, KOTOpbie rrpo,n;OJI:>KaIOTCH BITJIOTb ,n;o OKOHqaHMH 

rry6epTaTHoro B03pacTa [20, 21], rro3TOMY pereHepa­

IJ;MH Mblllll.l; ITOCJie CHHTMH arrrra pa Ta rrpoTeKaeT Ha pH-

18 

,:o;y C ecTeCTBeHHbIMJ-1 rrpou;eccaMM C03peBaHMH M poc­

Ta. C yBeJiv1qe1-rneM B03pacTa rrpv1 Ha pyllleHHOM rrpo­

,:o;oJibHOM pocTe Tpy6qa TbIX KOCTeM y 60JibHbIX axoH,n;­

porrJia3MeJ1 OTMeqaeTCH yBeJiv1qeHMe MaCCMBHOCTM 

6pI01IIKa Mblllll.l; KOHeqHQCTeM [ 3' 15], qTo 06ecrreqv1Ba -

eT pe3epBHbIM 3arrac MHfKMX TKaHeM ,IJ;JIH rrpoBe,:o;e ­

HMH y ,[l;JIMHeH MH. 

3aKmoqeuMe. IIpoBe,r:i;eHv1e ,:o;v1HaMJ1qecKoro Y3M 
Ha rrpOTH:>KeHMM BCero rre pv10,z::i;a ,[l;MCTpaKIJ;MM roJieHM y 

60JibHbIX axoH,:o;porrJia3MeM I103BOJIHeT CBOeBpeMeHHO 

BbIHBJIHTb 3XOI1pM3HaKM, COOTBeTCTByIOru;Me CHM:>Ke ­

HMIO J1 ITOJIHOMY v1cqeprraHMIO pe3epBa rrepe,:o;HeM rpyrr­

ITbI Mblllll.l; ,IJ;JIH rrpoBe,:o;eHMH y,:o;JIMHeHMH . 
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