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—ABSTRACT -

Most patients treated by physical therapists have suffered some neurological trauma
resulting from disease or injury. The tiraditional teaching used to be that damage of central
neurons is irreversible. However, it has been necessary to cast aside this traditional view be-
cause of accumulating evidence that the brain is endowed with remarkable plasticity. This
paper reviews the literature relating to neuroplasticity within the brain and draws implications
pertinent to physical therapy practice. '
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2olA &4o] BT AQ2E 7T g wEe
TYo] FAddgEs Aol wel B9 FHIUh 2
gdug FFAZAY 48 45 453
el g nYE 2 olFdTa ogA
Aok ojEE Az Ay AFddez &
EHAT FFAAA B9 B ¥
& Fd. a3y Ad 237 W g |
FEopd oj=Fx Ax7t AU

FFAA4AN &8 Fo A%A AEH=Y
daled s 1900dd ojAdle= 1A HFE
Fo] oFztel 4 A (axonal growth)o]
F Jdthes sHde] AJEHAE Bl
HZ A7 w2l FRANBA= &4
g FxFon A HIES Z
g1 BE Yt (Fingersd Stein, 1982). &
= AAA &48AE9] E AAFE Hois
371 9% aRA¢ g T2aP e A Yy
A Yol oleigt ¥stEe] td Ao I
FFojr}.

B A 8] (B E P Ry B
A5 Aol &Foz Hey 4" dR
NAsA AR nAsn gk FFANA
AE FAse A4 &£42 A E7MFs
e Aol mAH ZAdAUt AZd He
FAE 7td Aol dots FAEC FHE o
gt nAHA Asst vpAL Yt

ZAHA MM E ERFEY FFAUFA
' &AF AT # glde Aotk £E5HX
AAstE 2189 o] 2YH A a8
Qe NAYEL Z3 dAHA It A
7l EREEAAN FFAAAL] AALES
359 4" 24EE AASE TH) Qe
gyt 2z EF3n HT A

T

i o o0 o2 2
At &
e

o

covery phenomena)”& 733t ci(Bach-Y~-
Rita, 1980; Bishop, 1982¢c). H|& olEWI & &
EINo 2 EFPAUL o] £& FYAHA 7
5 5089 ouoMel Hug Suse Aol
oluth 232 Wd 93 dojus FFA

T A

A AzA}E ujgr. o= SHEE H
HolF doju= JEHALY ZE R 49|
He AL sty dedt 71do] ofdg ol
e Ae Wg Fadt JEHA Jldz B
H Ar7e 38 dstd AAANAM A= 7
g£3te A 71" AF o]Fo . o] F
do] B3 ARz AY, 9344 &, 281
&30 28 fEd wWud A dF g
gol Hol -7}t 7dstA FRXE FFAAEA
el ARG d AZGe= Rolth
H48g] AR & (rhizotomy), ¥ 2831 o
o] Yol gt FFAZA 2 FeFHol1 7T
2 Wils g&dg. 4, YXAAFAE oF
A AE FA4EY &4 e e oA
of AU 2y HITo] TAAR HW
of o8 F3AAA7 dwaddE 4¥83 FA
o daix A% AR, FFAAA W)
A FAES 3 EAEE APt
4o 3 A8 dEgEL At

7t o2 A {ise FFABAY
B

1. SEZ5el Yol i s

1) 8% H4Re] Fd<(unilateral
rhizotomy)2] #¥53 4¥

S Z8 2 (dorsal root)e] %L Hdsii vk
W&o S&ER = FAolth oJASdME 3
A+F5AZ AYstn Yste €L F4o)
92 BdAQ =43 = (segmental feed-
back circuits) %ol WAE Holth. FgF
=822 gpAA A} (deafferented limb)E A}
312 23 AY o9 WA ALES AT
ot YR WALES Bolsin A WA olFl
o a4 wAEL F=3tA el tH(Goldber-
ger, 1974;Goldberger®} Murray, 1980).

Goldberger(1980)= 19%o]e] T5-T137}%
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o ¥ FEHBAEL AT HHYg =
Zldle £& AF UG FEL FeF 2d
A ZE Aol E7edE, B8 mIA: ¥
Mol whirgkez HAth WHE Agde
RAUDDL ¢dFE dedes FEHADG. dotF
A B2ES AF AT, med of A
st AA g EAE e F UG 2Y
Sttele =2A A¥Ho AU otAEEL
AsHA oA UYL HHEE deles FRES
Az dF dee ¥ 47 Yo olg
EE LAY FALL TFHYFES 2F
Ao dAdz dsf A2 Holdh. 2ddlA 7Y
of A Fol 2HHA & BYlAT AF
AES 2Pt 2P 3FAA ASHAAY
3 Fole ol By HE JIZE ¢A
o}

2) ¥F Ay g R JF
Al FEF
T% He¥e ddgd FHFHolL VFH
 WEEe dotde AAYEY collateral
sprouting, €A AR & zZte AHLdEY A
E7] 9% 133 vAaAFAHo|d AAEHEY
g4& TP, FEHEHHKES  axonal
sprouting®] ol #Zo wWRd uwIste ¢

A P4 HRE0 &3E Fo & collat-
eral sprouting® HWEdl o] sproutingd I}
=3 vehte SN AE wAEY A%
A Axs} o] ArH(Guth, 1974; Goldber-
ger&Murray, 1974a). AFME sproutingg I
gud PF5H JFE 2HY

od AMAME e &4& 1 FETY
£4& 7tRLe Ao oL ¢ #FH 1
Aol Aepsted R 99l transneuronal degen-
erationg 7FARA Hed, 7HAEY 93
(dendritic atrophy)& Fugko 2 dojuE of
3 2 shuoith(Brown %, 1979). ¥
FHEANEES FRRAMNFEEZRH HHF
d FAY dE g d=tt §F FH4¥e Hg
£olF FTERE A olANFH A
E7194 154 ¥yl doldoi(2Y 1). 4
TFZR gFE HAEV] AFE s IS
Hold 1 olf= olviz Hud TR A
fEol ARl HA FA7IAE 4 Holch

vl &3 2 ¢l 734973 € (ineffective synaps-
es)& FE&H¥E W 98 Yeues E &

M

Fig. 1. Dendritic atrophy of second-order dorsal
horn neurons following deafferentation by dorsal

root sectioning.

Normal

34 Days

&

122 Days
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Hyoltth. o] AL mlX oE 9 BRI
ARG A %C’] oAl & Hl7F A Aol v
3ol FEAolci(Wall, 1977, E5t, 1993).
ol ej & i’-‘i’:}"’— AEel folriufe] fHEole
g FEo. EAZAY dHoEZ= BF4AUA
(deafferentation)ol] 2jg vl &3 2 <A NZAFH
9 AL Hpdw FEHAYE Ao] oy
HEHed mE FFAAAY EHdM= do
e 71849 Aol

olnix &% Mg dAde Ao
4A B e RE FEHEA wg =R
AR ARG 7)ol BE
ojol X R HAHL AAE AGEHEE &
e A g7FAA A 2E #9448
$FEE A B8 2y ZAFAYL ALA
& AHEEA] R3A & ASs 2744 AR
g AMgde AL 9 A do HF o] AA
o] 3ol E4AT AAERAGEA =g
Az A (ataxic) ol AT A& TE Yo {F&
84 dr}.

\:SE_]
g7
"gote Ao 4%

458 dude W F5ed 529 99
ol HreAel FEVASL PolUdAW, 4
ot aeln ddss AZMRES B
. WuEEY olde] Uk MEEL 1AF
22 29 SYsts HREL WA RYY
admz A5ABAE 259 2ANQ @
AEE ot o AN WAHEL Loy

%=t

A4 L& A(spinal shock)E HFdde F
Aol Qgolt). HF aE AGEH FF oty
o BE RMALY ZFo] dAFHeoz FudE R
ojth, ¥4 £=9 7] @AFS A ole
E‘—E o BHES vhu|sE B3gszid.

Hotel o] A&7 WHALEL AT, ¥E
4 F&E A4, T893, 29 3N 52 9
%8 4 ok woF At HAR omet 3t

A N\

3 & YW1 diaschisis(7]%9 4AHA Azt
doldtid A&AAR AAZ EdelN I
WA F o] Bt & £ Ao HF £39) 7]

e Foio Belnh At 4FFE 2 ol
43 F, n¥els ¥ AT, AT AgE
o

R oy ot 1 thgoz vl Fol o}
23, Azto] HASAA AEFHA eEh}A
Hh(Ochs, 1965). Azt dojA dise} &
vAde FEE PAEel FEFA e,
I #xREqAME ZAA Aualg I8 =
A7t EAZ ez vreldck. McCouch 5(1957)
e Hiey BASTAAN deue 33
(spasticity) 2} Jetd2 HS$U9 A collateral
sproutinge] F8 ¢ s|dog z&gn &g
o},

2) HeAdo) 3o AZAAAAES ¢4

ngololA T13 o]y L59] HxHgolF 6
-8AIZtollloll la T4 YHd w3 &
FAZEY FEA AFoFRHAE FHAHY
agole] Ao =zvleh vay of FrhEgd
{Nelsoni} Mendell, 1979; Nelson %, 1979).
Aotz AFyddolF FHpAGo Hd la 74
4 dE& ol S0l o] 80%dE H4H
GolFol FFANFLAM ol Fole AL
100% 3= €ch o] AAEYH ¥FL oivlx
N2 A3AHe 4olgtn Ry|Roge o
Aol EAg e HAERHA A (ineffec-
tive synapse)e] SAWEY Folth Hp&y
BAolA doid dd 9 HvkAHmonosynaptic
reflex)o] &g AAGHARE A 3
8% 8dY How AL

3) HActol o] ABAHe] MN=AH

Hodg olEFd Had FHAAERY @
P &3 (boutons) 9] AutAQ =373} o)A} (disor-
ganization)©] itk 1E¢] v¥lo] QA& AA4
HELS A8 U FAAMEHRY collateral
sprouting® 8 2E Az JHPP dAPGF
ofs] HEdch FEAYE sloA 4% A



23 #¥Ho
9] terminal
7

gt 2

AEEL HFAD oy A
de AEE F e AV7EL
sprouting#} collateral sprouting<
t}(Tsukahara, 1981).

s
=
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3. oM el Hedol cft Hi

1) collateral sprouting® A7 <332l A4

ol YEANES g IFeHo Ue A
o] ol B WHE FIATIE A
o] EdE HRYqM LAHUDG obF 717
T o3 HEYoA e %3t sprout-
ing 58°] 2YY o2 eI

MFB

\._:__,_/
<ir‘—"é>

\r\{ \~~-"'0’ Fimbria

\_‘/_\ Fimbria

Fig. 2. A An intact neuron in the septal nuclear

complex of rat forebrain receives input from the
medial forebrain bundle(MFB) and the fimbria. B.
Same neuron several weeks after lesion of the fim-
bria showing that an MFB fiber has sent out a col-
lateral sprout to occupy a synapse vacated by the
degenerated fimbria fibers. C. Following an MFB le-
sion, fimbrial fibers have sent a collateral sprout to

reclaim vacated Synapses.

olE AL ART EzY A
septal nuclear complexo A QAFHAH (Y
2). 271 A¥ 9] septal nuclear complexol] %)
ofAel FAAHYU AP YL medial forebrain
bundle(MFB)2} fimbria2 HE FAA4 Y=
& Wtk MYA o2 fimbria o W¥E WA
AlIZIE RFFo) FFHEHE WAH fimbria
AEe Hode AFAHE s MFBd
A} collateral sproutingg& Ryt oj¥o)= ut
2 MFBE Hddzoczr miAfAc B %
o fimbria HfEL Holde AFdAe=
collateral sproutingg Hulo] AAAHL o|&
t}(Raisman, 1969).

HA ] AEEY, Ho A= T
7}21 7] 7}l (dendritic spine)®] ¥Zo T}
Heo| ¥4z Ry F/9 dyesy @4 <
Ag olF1 Ut &4 g ¥F dFaF
7 MAEHAE AE FFFHo2 dHE olFd
2982 BE collateral sproutingg Huo] &
AA WL o]&c}(Raismani}t Field, 1973). &
FAZBA WEe AzA3E FEALG e
22 &% ¥ “hard wiring”& MuHolF
" ET. HEed FAEL HEdo] gle A
gEo o 7383 448 #ev

0] L=
AR

2) Denervation supersensitivity

A2AAE olFs EFAFE HYFoR
A E 245 gAEAANE I8AER
38y FRAol Z7Ech FrHA ade] A
BAAGERN ¢ e FolAA . of
AEEFH 8719 AEXS N EZUG2E
g o] A (acetylcholinesterase) 2] A Aot} A7
A XA oMHEEA FE&II7 AAES
AR R mAYA =1 EB(end-plate)o
A doFAE 7 43 A4 E9. gAF
2uf7E =W NEE- FE77F ZEME
BA AN A =Hol AEe AANA
dojr}. oldAdo] EAAAME EHZA =
Z5ol A A ot HAF A 4dF &R
HH(2Y 3). 71 A ¥ (basal ganglia)] x2]¥
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Fig. 3. Denervation supersensitivity in the caudate
nucleus resulting from the degeneration of the
dopaminergic neurons of the substantia nigra.
Above—a normal dopaminergic synapse. Below—
after death of dopaminergic cells the dopaminergic
receptors(indicated symbolically by the darkened
subsynaptic membrane) extend their territory and
increase their responsiveness to dopamine(DA) the

transmitter.

(caudate nucleus)olA] AAAQ =wl AlA
& A (dopaminergic synapse)& & 3 9k £
A A (substantia nigra)o] U =W HMEES
o] £48 AS ANE&EFFIo] LAY =
a9l 87158 TR Ae BAFANE
ARAHEL =ovle dis) 2ol LA
gt} (Ungerstedt, 1978). denervation supersen-
sitivity9}  collateral sprouting 743 9] 3%
585 ZIqste F8F 8ot
FFAAA &R wrgdts HEH3EL 7]
Li‘%ﬂ] 4 f9stdol . HEAR #AE
AA EYAEE ol HUsiA % WHIE
dsta, ZFaA7IR J@AAIE Aot
14&4 85 A A4ARHY A=
319} “rewiring” g A8 A Al o] A=z3
£ oA &% & gAd Z3F, B FFHY
F71% olde sl

r.;‘..\?.t.ldﬁ'm]o_\zcﬂ

>
)
mln

a9 e ¢33

dHe FEAYES AW & S HA&AY
BAEE Audts EAAEAES HFFHAY
FFRABAE BEUE RE F 7198k @
o B H FFAFAGREs A g™
71%& dvlsted oA HIZZolt Eot
ek dstd AFAA 715 A3 A7
H2EE onsted AdME HRFlRF %
olt}.

1) reactive celle] 4]

EEANZ ol HPEY oo} BAHE FH5 9 v
Zo w¥ERA, vAFPAHNEEC] FHAG
(Gilmore$} Skinner, 1979). ZtZtAlA o] &4
Hi SZ3 M Ao “reactive cell”’o] beldel,
o]Aol Arle olf¥utelgl J|sxE RED
UARE &4F5 Ao FFE7I #AH
veld Aojth

2) retrograde transneuronal degeneration

Aol £5A70] &4HW 57 dPF
Aot &S4FE A AT A EIA ¥
37 A AP, dEEY FAEG]
dojutd Z&{WF(muscle spindle)o] UiHF
o FAAH la AHGF F A, Vied B
37 dojd. o] AAFL FEHEE MHFAdH
oA HEEY 2FAALYN dUEHE o
£31 Atk &5 A9 F4o] FAAH Ia
TARAAERFE ARAY SFAUFLETG FHS
2%E A €. 748 la dFDF &49
Aty FAE F4ato] AdE AFdez »
g 71E8e gddygd FEA dFoiF%A
Ao FHEVZH AR Wd Ao
(Mendell %, 1976).

AHGFY &HL FAFHLY FA4E D
g S5d% wgoltt. EFAFHPY F4to]
ARHL 7]5HA AASSHEEA7T OA
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o] Fo) A HAE &AHUYE AHYEFE o
A A7A Bk £48 EFANAFLDe] olF =
AR #Eo] #F Fondy= 19 My
HQ BEAL Tz AN wa ofF EH
A FgtHE 4).

Fig. 4. Bouton stripping in response to motor axon
section. The ventral horn motoneuron depicted In
the crosssection of the spinal cord on the left is
shown in detail at the right. Prior to axotomy(upper
right), a multitude of central terminals of the 1A
spindle afferent fiber make synaptic contacts with
the dendrites of .motoneuron. following axotomy
(lower right), most of these 1A terminals have
withdrawn their presynaptic boutons from the den-

drites of the injured motoneuron.

TENALY 4G 92 O &F4
299 dddHANA 715 A, FeRAHA W3t
Aok oAl LM FFAEA S “hard wire”
A2 BRAZEGAN A WHbsA "ok
FFAAFA Y ST TN St
gaidtls AL AFn =ge Adold. Al
7 AEFAEL dPDFY &Ho] FddEH
uHALF (monosynaptic reflex arc)ol Al {43t
A vehdes AAA Brp AubHA FARIX
dFaa o

2. gziidede o

AANARe] AFAME EFAF A
Zol FRY W/t Yoljdrth oA WH
9o os) 9%e deo.

1) 2479 434G

Gzl £4HJE W ZAHAHE &5
A7ZE vs=3tA 289 AEAS) FEsH W
A=A Eh T&olyd IR F4UIREH
Ayl ME Z4NAL 2 UG e &
FHART B ¥Aol E9. ® Ax=&&vt
HE AANRE Ax&E7 =8 Z4ARR
o e A€t #2739 F3FF(central
terminal)& 189 M EA S} Zo] A& A
grh. 284 Wallerian ®Ao] dojurl g=
t}.

Devor S(1977)& ool Erlel I A
7 (sciatic nerve)#} & A Al 7 (saphenous ner-
ve)o] AYEHUE W A FEYAA o
A3 Y MEHE receptive field lo] do} AU
2A& HAFEg. 7ol AdEA 4FY Y
o 4470 dAddE FEREAELE AEE
receptive fieldg FJtrh. of oA Hol} &
7heho] Ml 9] receptive cello] HE Ao o
g, 3z, &8 A7 2R receptive cello]
H Ak 2§ receptive cell& HAYUE AlA 9]
A2g Wkl sprouting®th 29 P A
Aol Ao Lo FF= oz} Recep-
tive field F4& AZAdeY 2¥dFHe &
Z(ligation) 3o} Aotz 48 AlAo A4
¥ ¥ Yz At

2) H47%
zotomy)
Y7ol 52 FGEF J U
A YR E 289 AEAZ Y Iy
I FgEe wdg whel Wallerian ¥A o) w
27 dojdrhole] AL FTHPULHR
= collateral sprouting@ ‘dt}. o}u} ojE 9] )

&%a Agk<(dorsal rhi-
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28 collateral sproutinge WA A F&
A7 voAAE Agd dHEEE
oA BZAHA AW o 23 BEo)
o}

2ol g

oh. AR A o] Eoll 2AY EHXNEE
A =2y

A dTH FASS ¥ n2FHA A
A A& 7l 441} K¢ (compensation)e]]
g A EAsa Ao, EEEA HaEd Hy
bi—lateralism(Bach—Y -Rita, 1981)% 7]%3
9l 9] E43(Kaplin, 1988), Z7& &4t9)
A%, 27 20 FEE FaHAT 29H
9 Aujacle ohch EE Held(1993)=
A wAsEs PASE, FFD) A4
Aee SAZOA WKL B 2 Pue
ote] FsAAE RAYD AHSR Ak
234449 54¢ zAsn ArEdshe
A2 AFAHA AR UoJAH Faolth. ¥ 9
AR odd(latent area)S YolvlA 7|5&
Asle] S, B JFgo 2R Y
ol Mz AARE FAHE £ Ao 1y
U, olAE AFFoz AHF3r HdA=e A
FHoln MEAH zRFo] Hasi

Ol

|

L
[

1. RESE MEAse HE 2A

dg A= HAdAgE &4 oJFdE dot
Je 2HE] 284 AxFsses dAE A
A ®r}h(Bach-Y-Rita, 1981). H&%F % 6
Mot 21d oo A7t 7HAL YE FAHY
of ofsf 3Eo] o]Fo v AgxI|de A
BHY EFALE 7t=2Ao} &tv, EARE
FFHor BE S HAEF F T9AAE 3
g 7t e Aoz R (Wade 3,
1983;Bach~Y -Rita, 1981). Z& X 8¥q
A ARYE Aeol RA4Hd $EE 2
. EgAae @29 EE 7xsd o
de AFHA A5E Pgo o AR A

o},
2. ZIIXB

QHHo 2 FHAZ FEY $E¥A ¥
Qi el B ¢ 2l AEE AFE

E o &Z#Fo|t}(Craik,1982). o]|AL A7t
"—.«4 Zeodx Aol Adg F Un AF
25 oA Aj7)(critical period)2 &%
A& Aol Hamrin(1982) & ojR o] HZE
39 E8jX5Y e A4E el F9a
Aok EFQH Y FAAqA A FAYY S
EEG ©#= Zd, F718 HIL ojofx doju}
© 359 JF¥ & vE Ho|ty(Bach-Y -Rita,
1981).

a8eg Age HAuH 9 ASde AF
S5HE ofdd, Heof 7tgAde] Fd3HA o}
WA EFH o] ol Y] Mol A&3}
v Aol AfHoln HEF T AT Hd &
g EE AfdE JhEdH 271 5E ARE
e Aol ARV FEE 44 FES # Udn
Foh(Er 7 3 9F k8-, 1989).

A oSl 4

3. XNRY T

Goldberger ¢} Murray(1980)+= H<9 &
71% (dorsal column)&Are 71 go)o A
A5 Zxgt 71535 Atold #AZ UAntn
ek A5 FrHA FHEe] FAHUL
Ao ZA=E Z2AZAS A EBo] ¥3HA
t}(Bach-Y -Rita, 1981).

4. #2428 HYY

&% 28 (motor output)o] EHFHolzd A
AAQ 7zt Ygle]l a TR, Ao Al
A e dFoldA EFANAZA B4
Yoz EF3L 3L F AU WA F A}
22l X750 EA e o) HEZY
AT FUdEA JeEH(De Souza, 1983).
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#AAdg e $3A4Ae 28 Rz dEH
W, ol FE-fh #HHe] A& ASFE FTF
SENZ LN LY AT A& "17& 2
ojch, X BAlE 777 E(sensory experience)
& FVHAIIAG 4R FEA| Ak
AgPgo2e Roodd HEHA ZATE4

NAZEIY(PNF)E AIRE = e Aol
7zt E e J1RE 719 7} A 5 (dendritic spi-
nes)?| $& F7iAlA Bitopuiat Woe] UA
& A FH2 diso{rte HA (transneur-
onal degeneration) o]\t ¢ 8 ¥ A (retpgrade de-
generation)S 74214 Ao)tH(Kidd %, 1992).
EF FEAH 915}“8 ArFor Fzhol
HE &AL 22 #RFR AFE &
e F4 g 73-?*2 ulis) B, Axlbe
Agel olAHl didHde ol A A
28 B#2¥ 5 Utk Z4EH positioning
i} & antispastic feedback® A F+
A & UAEE A4 AR 2ol
Mol LAsE NERE AUE £ e A
ojt}(Musa, 1986).

Ao TF 7159 By As ZFoldA
o] 888 =29FE AF i?_ aneET
HYe nFold ZEdq 2 A& R

(Goldbeger9} Murray, 1980). —‘“*%EZ—?-%‘)}I
4% AAEE BAYHS AANEY g
ATzEsY FFAHAAE 7IsH2 258
%}, Bobath(1990), Davies(1990), Carr%:
Shepherd(1989)2] X addEe o Weg
g8t ok

5 Jl&dY A5

De Souza(1983) $} Bach-Y -Rita(1981)=
%Y (independence) & EFE sl JHHY
AFE 4FFHA 79 d4dztn dFstn o
k. 283 AF9 EBAEe VEHd
sprouting& AF3AY 15 AA2E @
EA X Zojth otolrt A o] tiEuZ
e Zstel & He Aol obuzEt ApMint

g AAFHAY A8 RAE W$n 3
AM gHole F7)(motivation)o] o&A o
FolAr} BEL 257% WALZAN A
714 (postural mechanism)& #4338t A 7]
Z&of 7 ¥,

m s s

H & F3ARA &4o] 7159 473U ©
sh dde 2gEXE gHHoln %
ol Az dAz AAA M o= F
= HEe] 7heditte Aol A3 stg4eldt.
ARG L A2 AT 8 ALHAT 7]
FTHA B Y& Foh

B 8Ale) 48 FAAEQA BEe AR
i, Z2Z4#% i3 HYdg AFdn, T
FHoln 715AH ¥gg fESL, 2§ 2
FEet ¥ vALYHY AFE HasEes
B3e] A8E AYsteRoltt. dustd 53
AAAE A&Hoz HE8 Yrtn Q7] gE
ojty, ol¥§ Az B W ENg9 ‘24-
hour approach’ 7§32 o ¢ %4 &}

EADE#

L A% B aAe FAHFAEAE A4E
AR et HEAL 95-100%, 1993
2. ¥ 33, A8E . HEGBA g YA
Vojtaj 9] 7t5¢ ad 7|4, d@qgelgt

32 13(1) ; 1~10, 1989.

3. Bach—Y-Rita P :Brain plasticity as a
basis for therapeutic procedures ; Recov-
ery of function. University Park Press,
Baltimore, ed, p.225-263, 1980.

4. Bach-YRita P :Brain plasticity as a
basis of the development of rehabilitation
procedures for hemiplegia. Scandinavian
Journal of Rehabilitation Medicine 13 : 73
—-83, 1981.
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