FREAE 4L 200200 5078 .51

AEIEE S

RS S s In it AR s R e ) he dedl”

AR EHA B @ KXK' BRF

85 4 # EIF

1.4

S

HE

B B LSS AT S SR B 1 A i 22 R TR AL

F 3% : 4 Pubmed \EMBASE .CINAHL, Cochrane Library . H %1/ (CNKI) 47 SCHkA 2 , SR )5 0 26 Sk, 4T RGE0T

ffre

560 SUIRAEANISY o 3386 SCHR S BT 1 SRS R i Ao el T RS REME A RE SR R B AR TR SE X
WA A E RS AN RE . KB - A XCRA E P2T LB B TR IR P27 WL, P27 HLAL
BRI RERAF o HIASSCRI T3 R AT © A8 D& SN . i S SCRAABY 1 A0 A F i T 3
Bt WA IE ) X FENEAZ— M 1R KGR A SEGE X 0 138 2l X 3 Sl DRI /N A1) 20U i i
B DX %, (R MUt B3 2l iy DX X A B AR A e I S A T AMUSEE I [ i S0 A8 T i

ZR IS I B 2L TR 2 R G IRE R . B SURIAFB J5 R IR AT 255 P AR R R R 2

HTRET I .
KR AR XA R s ARG R g TV
& 532K 5 :R686.5 X EkFRIRES . B

X EHS:1001-1242(2012)-01-0059-04

FIAE XA R B 2 R OB 2 —1, 1991 4%,
] i 38 BB AT 24 95,000 1™, 1995 4, FE [ Hij 58 L
B T R150 50,0000, 2000 4, 5 1 AR AE
LB %R 38/10 07, 7RO 3l 51 R K 60710 J7.
2006 4, 2 [ i 38 L) HE 495 200,000 5], Forr, o Hiok 4
Z TS B AT ARG, R, 7758 L) E
HEARSE 154 H AT AT 00 5 3 1 & B R AR R 11 4R
KA BT R I KRR IR 4497, FIET HCER AR A
B ST S A Ak JRME LA RIS, 5 A B AR
RS2 0 L 58 A R 2 IR e 173 sl AR W 1 2 R A SR,
JEL T BEAE T, A58 SURIHE A2 S AT ML AZ 2 1 i MR e
S50 BB ER T SRR e S, & RG] Rt &
ZFNFZT O T A TR A fE AR 2
RYEAAL , ABFTE A R GEVE (0 7 B iR A O Sk, A
RO S TS VN 1A

1 X&57F%
11 AEFIHERR A
TG G R a8 SURA 5 B, e (SR sk 2

TIAE XA B T ATRYT R T 1038 R B sl gk
JE AR RGN IR b . AR RGP AL AT
AMUFEAEAR T
1.2 HrRAnE

SCTHRAS 2R A i) DA B0t P22 S AL g 2 4 B ] %2 201 1 4F
7 H 11 H o 34 P2 6335 Pubmed, EMBASE, CINAHL, Co—
chrane Library, P EHIM (CNKI) (8P 4 S0 122, H
T 2= 018 S04 SRR 2, Hh L ) 4 SOl R P i 22 B T,
Fh L 75 022 6 18 SC 4 SCBUAR ) o SR BRI AT < i 58 X
SIS = O 22 8
1.3 SCARTTE

VR 24 0 ST BT e AR AR SCHR RS R L0 Scik .
BEIA), i — 20 A S0, AP AT A RS AR —3, A6
AN SEA LSS (B 1),

2 #£R

BB A 4G 2] 30 5% SCik . BRISEAE H 42
JE X 6 i SCRRAF 5 A LA

1996 4, Valeriani %" WA T 19 il i 58 A5 #5450 - &

DOI:10.3969/j.issn.1001-1242.2012.01.016

HLETH R ARSI EH (81101354), Rl AT RS €4l (10TFO11, 09TFO12)H0 1T 5ks: NG 2 iFoi k4
1 R REME ARy EEbeg h = 2E8), RifF,200120; 2 [FEBFR2EME AR F R B B2eRl; 3 R BDEREE Hul; 4 WiRPESR

YEHRIA WAL, 55, IR B0W s ks H 1. 2011-08-15

www.rehabi.com.cn 59



Chinese Journal of Rehabilitation Medicine, Jan. 2012, Vol. 27, No.l

1 kiR iEE

VIR SCHk (n=30)
PubMed (n=2), Embase(n= 8), Cochrane
library(n=0),CINAHL (n=0), CNKI (n=20)

A AT R HE R 1) Sk
(n=20)
I58] 132 4 ST SR

(n=10)

LA 4 SCHERR Y SRR
(n=4)
N1 Sk
(n=6)

4 FHE A Aok 22 32 BB ™ AR RIS R L . PSR R B : AR
L3 RN - 2R 9 P20 TS BE Y N14 S ATAEAE , (HJ2 7 4 iR
B R I P27 HLAETH AR o R DH T B A MR O T A A B 17 Bl
RFET AM R AR RGN R . BRARAER
i B PRV R T SR OGN B AR R X T 8, IR A T
A& SR A T B T HIUARUER 32 A B D T R 2
5 R R o 2 U A SR e LA A8 A

1999 4, Valeriani 5" W8 T 7 i 1 38 S A0 461 473 A
D ki N o N TR =N i ISR LY =1:0) S )
ARRIESEFAIRIFE R . 78S BB TR A B T/
8 N14 RS P27 BT o BRI, 7EH A 2 Bl B3, R 9T AR
T3 2F 20 A AR 2] T P PR A G 2 ra 7 . AR AR
BRI 2 LU R T B s e e . S5 TR AR
SRR E A ROR 2 R P27 M Bk . B R
AR B MO T AR R, A R R RS
B ATOL, FAX A2 R G0 AR A Ak R T IO MU SZ 45 1
BRI X FIUAR B AT Bl A b 2 25 R

2006 4, Courtney 55" WLEE T 11T 3¢ A 11405 £ & 1 1A
JEFE K B (P27 HLA ) o DIRERDLE F5 1 323035 1 P27 L7

SN s D REAR BUAR 25 1) 32338 1 P27 FLf S8 4E , X 3R . v
WX B 28 22 G2 0 T RE AR A6 AT B A 1) A8 B S A1y B4 iy
HI DI REIRE

2008 4F , Baumeister 25" T WAL A2 L) B EAR G
P PR R AR R AR Ak, IR T M e PR A A . %) B
ZHAR L, AT A8 SR T AR o M FL TR A G 22 0 S 0 G ik
ML, Fi2E X B dAR SR I B g 22 Te 22 0. SXT Rl
FALE , B3 SO0 AR RN 6 D)X (F3,F4,F8)
5 B0 0 B AR R TS A P3 A P4 X ) o =2 By Jg 25 1
fRio NS5 X HR A 2 [ JCUn b B B i 22 5 . Wl L, iR (KT R
2 D R DIk == N 1) 4 50 N 5 S ER A= A D
ko BXELE ST BEHE 7R FIH 1] Bz J0T iy 30 R T00 R (R I8
ARG AL PRI AR AL

2009 4, Kapreli S5"W4% T 18P A e &2
SRR B, 32305 17 64 M HT A SURIAE
B B R (KT 6 ) A 18 B M . Kk v A
TH S TR R AEAR SR . 255 R - S8 LB
A3 £ XN e i TS5 38 B 5T B Bk iz B X (SMT) ik
JEAZ =AM A5 1R AR AR RS X (SIT) | Fns 8158 8 X
(CMA) 22l DX (PMC ) Fa [0 1 /1N Cls |3 A ) A
32 Bl X (SM) 9 38008 T 2%, (R 2 6 O 4 Bh iz 2l i IX
(pre=SMA) X ¢ e Y% 14 8w DX 38 (STp ) ) (5 T T
JE B (pITG) G R . 1] 0L, AR LRI 5 | e T X
ARG IIREIX FHIE

2011 4, Baumeister 3™ W8 T 24 M3 58 8 ) ik 25 2 1%
AR5, i ek PR ) 8] ) 7 Joi s 3 s 75 22 B T 38 X )y
THARAFEN . 9 B 58 SR = HEA T 1) H R 9 4513 R
IR N SE Y T B0 50% i R R 46 AT 55 . 5 XTI
ZHAR LY, A8 B A 2 Y SR BRSO ) A B AR S5
KGR 6 P28 X 1z o s 3. 0L 7E kA
55, i e T AT AP i 28 SR H s R o L i sl i s
Ao HITAE S A A A R A © By X I T B
F 1 =TT R RFIHT 8] B B R e B sy AR Ak

F1 AR XFEHRGENPREZEREETH
S . i EEEE
liEa AEAR R X} T R
Valeriani 2 1996 19| ACL-D 15 ffil{dtRE A SEPs  ACL-D % P27 Hifoifi sk
Valeriani &5 1999  7f#JACL-D 7| ACL-R SEPs  ACL-D# P27 Wik , ACL-R - AANK I P27 HiLAv7 .
Courtney 5" 2006 3 Copers 3 ffil non—Copers SEPs  Copers # P27 HLA L # s non—Copers & P27 HLA7 5544
Baumeister 2 2008 10ff]ACL-R 12 fil{dtRE A EEG  ACL-RFH KIGAH 0 T DG s i, KM 00 o 2 D205
ACL~D X0 F o | T00f5 35 B2 Jit SMIL FE R A A Ml BR (SIT
Kapreli £ 2009 17fIACL-D 18 /ifdRE A fMRI  CMA PMC A R /N 11 SML 3805 15 5%, AELIE X pre—SMA. it
Al STIp ANl pITG FA LTG5
Baumeister 5 2011 9] ACL-R O i fatEE A EEG  ACL-RE RINEIHE 6 Lyt

TE : SEPs - AJEGF & H AT 3 EEG - Ji L P 5 IMRT: S BB RE SR MR A 5 Copers : BT 28 BT H3 )5 DB B A% 5 non—Copers : B &¢ B 5 ShAEA R #5
SMI1: W ZRSEIZE B X 5 ST IR BARMASESE IX s CMA 117317 [132 8 [X; PMC 32 BT X 5 pre~SMA < 4 Bz Sl mi X 5 STIp : RS PARISSE X S5 5 pI TG < 3 [l 5

60 www.rehabi.com.cn



FREAE 4L 200200 5078 .51

3 g

RGP 2T T 18— a1 SCRRZR R Y T 1.
T RGN SR AT 1 i T A5 R F SRR R PR, 4
TSN 25 RH ST 58 S ) e T o il i . R e v folt R il e
W BRI, A TR 3R O BE TG RY . R
GEPFf Xk B TS RIF AR A5 R T 2R G I
WORZEAET  E R N RGP IR AL L EE R . SR
T 3k 25 G AN R IETE AAEAS S T S e A B FIAS I 8 RE
EJR ZE2E 3BT X NGRS A TS R A R ITA RS
PR E A2 0T . A RGEVEAN B & 58 A B xfE L
SERAEG  NREHFATZE 2 000, IR, AR R G PN AR 4% AF
FEHAT T SRR GA

R RG0S LA i R 8 BRI AT A2 Bl
NEo TEREDCT MRS 3 (SR ST LRI S i
FIRESEIAZ kL RO T B A B e FP s 5 B A%
EPXPE RS, % EARE BRI A RGEHE N T 08
BT =AM  E B SR Y B T RO
FE PRSP, T L, s R R T LIRSk A A FLE
FAFEMUATENT BRSO, FhAR R RGE R Az S e ot
P EIRE ERK A B T RE AR Z M ) RE
gy

FEL R A G AR BRI & AR S SRR T R
W N KR BEAEE T S5O0 T DRk Rl 9 9 BE 7, Bilan -
SR IZE B 200 (2 2] M R R EGAY T B T RO,
BRI A5 3 (] R o 22 08 P BSARUBOAR ) ™, ik bl 2 R e 40t
(g v ) B30 S B g A 6T K M A ) Bl i 38 1
B FBEATIG 2 TR L AU RS 52 m R xR v 1L
18 ) SN IR B BB RE R A

HAS B U0 5 BR T HLBCAER A, TS iR i D g
WA REE TR 28 R G IE N, Kaprelit™ [BBUR 3G
SCHRS L 4 B« 15 28 B i 03 J S8 3 DI RE mT BB JC W] i psa
(Copers) B 2 2 U8B (non—-COPERS) 5 X Fh ) fE 1B .5 57
a5 6 4T LA A W2 i HAS Jay BR T 8 B R A2 1 At
A2 R T ETAS SR AL S HLARIESZ o , TR T 801
T RE AN A J R AT AT BE 23175 S TP AR 22 R e i L RE F A0 RN Ak
LWL PRI AR AL, X — R AR RBUROR ™z
Bl JE Bl 24 S B . I, Kapreli™ 4 H o i
&SV g — Tl oA i e 90 A A A

AWFFERGEVAN T RIS B 403 J5 1 AR 22 R 4
R k. TEFTRAR BRIk b, 6 5 SCRROGTE 1 Ig )@, 3
AT T AT e B L AR 2B fe P T A e L
AR AT T ORI R AR . B HiIsE L)
A G, P27 HUALER SR BRATER © 3 A4E sl 5 i sE X
T S5O ) e TOUJS 78 B o BB B X

JEAZ-FMIUAE FIBR R AR AT X A1 [z 3 X 32 2 i
DRI 64 /I i FRAT R i 38 2y DX RS T O, AL XA
32 Bl DX X0 VR R A St X 3 A M35 [ 38
WAGIER . B2, WS XA R th i i 2 R G RERS
VIEER,

X 22 R GE ) RE H A L) A B R . TS
B 5 (HRE e RS ) AT (o B RA R e
PPRAZ | 55 EL 2 IO RAZ L A P bR A% ) R Bl (2 5% il
JE w55 T T . R R AMIAZ . SR A T FEDK
NS ) A BRI R Y, B AU 35 7 5E
A3 G L RN B A5 R L WSS SR 2 i A Ak
BETI A SRR A A AE T , AT AR
B PP 2 R _ AR BRAR I AR Valeriani 8 LEE
THTAS SR o7 A W BLUR E TR HE ARG A LA AR
A TS BT L T BATIE B A8 Ak, FT RESE I
P R G RE I, ThH. R A RO A At K AR
BN TR T A SO LA S M LA S
X Fe A AN 33X — a5UA] REAS ) T i 38 )
FARFLEMGE . B SO RRAUZ W T EArEA
K, T HL AT RE B T AR 2 R G D REE A, AR IR T
TIATHE R . A TESE R < TS SO WAL T R B R
ey L5 LA T Bk LB K140 s Bk B F Ui T
R WSS 2

25 PR A B T 5 2 g | P AR A 2 R G )
REEE I, K M2 AP 28 R GEXS AR B IR o i S8 SUaie
P03 5 BRSBTS 5 B P X M 2 R G DI REEE 9

S 3k

[1]  Moeller JL, Lamb MM. Anterior cruciate ligament injuries in
female athletes: why are women more susceptible?[]J]. Phys
Sportsmed, 1997, 25(4): 31—438.

[2] Miyasaka KC, Daniel DM, Stone ML, et al. The incidence of
knee ligament injuries in the general population[J]. Am ]
Knee Surg, 1991, 4(1): 3—8.

[3] Johnson DL, Fu FH. Anterior cruciate ligament reconstruction:
why do failures occur?[J]. Instr Course Lect, 1995, 44: 391—
406.

[4] Huston LJ, Greenfield ML, Wojtys EM. Anterior cruciate liga—
ment injuries in the female athlete. potential risk factors[J].
Clin Orthop Relat Res, 2000, (372): 50—63.

[5] Voigt C, Schonaich M, Lill H. Anterior cruciate ligament re—
construction: state of the art[J]. Eur J Trauma, 2006, 32(4):
332—330.

[6] Asano H, Muneta T, lkeda H, et al. Arthroscopic evaluation
of the articular cartilage after anterior cruciate ligament recon—
struction:a short—term prospective study of 105 patients[J]. Ar—
throscopy, 2004, 20(5): 474—481.

[71 Noyes FR, Mooar PA, Matthews DS.,et al. The symptomatic
anterior cruciate—deficient knee. Part I: the long—term func—

tional disability in athletically active individuals[J]. J Bone

www.rehabi.com.cn 61



Chinese Journal of Rehabilitation Medicine, Jan. 2012, Vol. 27, No.l

(8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(25]

62

Joint Surg Am, 1983, 65(2): 154—162.

Lohmander LS, Ostenberg A, Englund M, et al. High preva—
lence of knee osteoarthritis, pain, and functional limitations
in female soccer players twelve years after anterior cruciate
ligament injury[J]. Arthritis Rheum, 2004, 50(10): 3145—3152.
DM, Stone ML, Dobson BE, et al. Fate of the
ACL-injured patient. A prospective outcome study[J]. Am ]
Sports Med, 1994, 22(5): 632—644.

Papannagari R, Gill TJ, DeFrate LE, et al. In vivo kinemat—

Daniel

ics of the knee after anterior cruciate ligament reconstruc—
tion: a clinical and functional evaluation[J]. Am J Sports
Med, 2006, 34(12): 2006—2011.

Brandsson S, Karlsson J, Swird L, et al. Kinematics and lax—
ity of the knee joint after anterior cruciate ligament recon—
struction: pre— and postoperative radiostereometric studies|J].
Am ] Sports Med, 2002, 30(3): 361—367.

Gao B, Zheng NN. Alterations in three—dimensional joint ki—
nematics of anterior cruciate ligament—deficient and -recon—
structed knees during walking[J]. Clin Biomech, 2010, 25(3):
222—229.

Bulgheroni P, Bulgheroni MV, Andrini L, et al. Gait pat—
terns after anterior cruciate ligament reconstruction[J]. Knee
Surg Sports Traumatol Arthrose, 1997, 5(1): 14—21.

Schultz RA, Miller DC, Kerr CS,et al. Mechanoreceptors in
human cruciate ligaments. A histological study[J]. J Bone
Joint Surg Am, 1984, 66(7): 1072—1076.

Valeriani M, Restuccia D, Di Lazzaro V, et al. Central ner—
vous system modifications in patients with lesion of the ante—
rior cruciate ligament of the knee[]J]. Brain, 1996, 119(5):
1751—1762.

Valeriani M, Restuccia D, Di Lazzaro V, et al. Clinical and
neurophysiological abnormalities before and after reconstruc—
tion of the anterior cruciate ligament of the knee[]]. Acla
Neurol Scand, 1999, 99(5): 303—307.

Courtney CA, Rine RM. Central somatosensory changes asso—
ciated with improved dynamic balance in subjects with ante—
rior cruciate ligament de ficiency[J]. Gait Posture, 2006, 24
(2): 190—195.

Baumeister J, Reinecke K, Weiss M. Changed cortical activi—
ty after anterior cruciate ligament reconstruction in a joint
position paradigm: an EEG study[J]. J Med Seci
Sports, 2008, 18(4): 473—484.

Kapreli E, Athanasopoulos S, Gliatis J, et al. Anterior cruci—

Secand

ate ligament deficiency causes brain plasticity: a functional
MRI study[J]. Am J Sports Med, 2009, 37: 2419—2427.
Baumeister J, Reinecke K, Schubert M, et al. Altered elec—
trocortical brain activity after ACL reconstruction during
force control[J]. J Orthop Res, 2011, 29(9):1383—1389.
Lephart SM, Riemann BL, Fu FH. Introduction to the senso—
rimotor system. In: Lephart SM, Fu FH, eds. Proprioception
and neuromuscular control in joint stabilityM]. Champaign,
IL: Human Kinetics, 2000. xvii—xxiv.

Bavelier D, Neville HJ. Cross—modal plasticity: where and
how?[J]. Nat Rev Neurosci, 2002, 3(6): 443—452.

Johansson BB. Brain plasticity in health and disease[J]. Keio
J Med, 2004, 53(4): 231—246.

Flor H, Braun C, Elbert T, et al. Extensive reorganization of
primary somatosensory cortex in chronic back pain patients
[J]. Neurosci Lett, 1997, 224(1): 5—38.

Liepert J, Tegenthoff M, Malin JP. Changes of cortical motor

www.rehabi.com.cn

[26]

(27]

(28]

[29]

[30]

(31]

[34]

[35]

[36]

[37]

[39]

[40]

[41]

area size during immobilization[J].

Neurophysiol, 1995, 97(6): 382—386.

Zanette G, Tinazzi M, Bonato C, et al. Reversible changes

Electroencephalogr  Clin

of motor cortical outputs following immobilization of the up-—
per limb[J]. Electroencephalogr Clin Neurophysiol, 1997, 105
(4): 269—279.

Krings T, Topper R, Foltys H, et al. Cortical activation pat—
terns during complex motor tasks in piano players and con—
trol subjects: a functional magnetic resonance imaging study
[J]. Neurosci Lett, 2000, 278(3): 189—193.

Levy CE, Nichols DS, Schmalbrock PM, et al. Functional
MRI evidence of cortical reorganization in upper—limb stroke
hemiplegia treated with constraint—induced movement therapy
[J]. Am J Phys Med Rehabil, 2001, 80(1): 4—12.

Liepert J, Miltner WH, Bauder H, et al. Motor cortex plas—
ticity during constraint—induced movement therapy in stroke
patients[J]. Neurosci Lett, 1998, 250(1): 5—S8.

Dettmers C, Liepert J, Adler T,et al. Abnormal motor cortex
organization contralateral to early upper limb amputation in
humans[J]. Neurosci Lett, 1999, 263(1): 41—44.

Reddy H, Floyer A, Donaghy M, et al. Aliered cortical acti—
vation with finger movement after peripheral denervation:
comparison of active and passive tasks[J]. Exp Brain Res,
2001, 138(4): 484—491.

Schwenkreis P, Witscher K, Janssen F, et al. Assessment of
reorganization in the sensorimotor cortex after upper limb
amputation[J]. Clin Neurophysiol, 2001, 112(4): 627—635.
Weiss T, Miltner WH, Huonker R, et al. Rapid functional
plasticity of the somatosensory cortex after finger amputation
[JI. Exp Brain Res, 2000, 134(2): 199—203.

Cramer SC, Nelles G, Benson RR, et al. A functional MRI
study of subjects recovered from hemiparetic stroke[J].
Stroke, 1997, 28(12): 2518—2527.

Honda M, Nagamine T, Fukuyama H, et al. Movement-relat—
blood flow
change in patients with stroke after motor recovery[J]. J Neu-—
rol Sci, 1997, 146(2): 117—126.

Kapreli E, Athanasopoulos S. The anterior cruciate ligament

ed cortical potentials and regional cerebral

deficiency as a model of brain plasticity[J]. Med Hypotheses,
2006, 67(3): 645—650.

Courtney C, Rine RM, Kroll P. Central somatosensory chang—
es and altered muscle synergies in subjects with anterior
cruciate ligament deficiency[J]. Gait Posture, 2005, 22(1):
69—74.

Bonsfills N, Gomez-Barrena E, Raygoza JJ, et al. Loss of
motion in the

study[J]. Eur

control related to acutely

J Appl

neuromuscular
ACL-injured knee:an experimental
Physiol, 2008, 104(3): 567—577.
Tsuda E, Ishibashi Y, Okamura Y, et al. Restoration of ante—
rior cruciate ligament—hamstring reflex arc after anterior cru—
ciate ligament reconstruction[]J]. Knee Surg Sports Traumatol
Arthrose, 2003, 11(2): 63—67.

Park HB, Koh M, Cho SH, et al. Mapping the rat somato—
sensory pathway from the anterior cruciate ligament nerve
endings to the cerebrum[J]. J Orthop Res, 2005, 23(6):
1419—1424.

Tecco S, Salini V, Calvisi V, et al. Effects of anterior cruci—
ate ligament injury on postural control and muscle activity
of head, neck and trunk muscles[J]. J Oral Rehabil, 2006, 33
(8): 576—587.





