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Clinical Characteristics of Adult Cerebral Palsy :
Effects of Muscle Strength and Muscle Tone

Masaharu Maruisai,* Yasuo Kurosk,* Shotaro Katayama*

Abstract : Cerebral palsy (CP) is a motor disorder that results from a nonprogressive
brain lesion that occurs during prenatal or perinatal development. As motor function in
patients with CP changes with brain development, it may be more suitable to make a
quantitative evaluation during adulthood than childhood. But until now there has been
little information available about adult CP. In this review, we investigate the clinical
characteristics and ADL scores in adult CP patients from our series of clinical experience.
From our previous study that assessed the clinical characteristics of adult CP using uniform
scale, a population of adult CP patients showed markedly increased muscle tone and
moderate muscle weakness. These two factors did not correlate with each other, and were
independently responsible for worse ADL scores. Decreased functional ability and secon-
dary muscloskeletal problems such as cervical spondylosis are common in adult CP
patients. We therefore added a review of them such reports from the literatures.
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K1 6~12% COMKNERRENSEY AT L
(Palisono R, 1997)

R2 K4 12BT B CP DOBERERM D ik
(Maruishi M, 2001)

Level Gross motor function

I  Walks without restrictions ; limitation in more
advanced gross motor skills

II  Walks without assistive devices ; limitations in
walking outdoors and in the community

I Walks with assistive mobility devices; limita-
tions in walking outdoors and in the community

IV Self-mobility with limitations; children are
transported or use power mobility outdoors and
in the community

V  Self-mobility is severely limited with use of
assistive technology

1% Gross Motor ability estimater (GMAE) &
WIHV 7 M2 7 FREEINTEY, GMFM D
IS H % 66 12/% - 72 GMFM-66 % Fiv TR EE
1EA a7 (scaled score) BFIMETE 2 L5k
STW5,

GMFM Tlix, REMAR a7 E2HWS & RIZHE
BN 2 AEE S WHAEE O BIELHEE T
&, BRI 07 7 LR S Z THEEICSF IR
5.

2. MEKEHEENHFEL X T L (GMFCS)

Z IR L 2 # ORASEEIRE I & > T
DETBYAT AT, B 18 IANS 12/KE T
O/NRBICHEIES NS, BAARRK X, GMFCS T
I ERRE R O RGEENRE I 2 LNV [~V D 5
B (128 b HIL) AU T, FERFECHD
T2 AR, 2~4K, 4~6%, 6~12% D%
FEWIN—FHEL T, BLIZ6~12KD
SEFLH R R LT,

GMFCS iZ & 2 58O R#IL, FEBOBHKE
2Rl LT\ b AT, GMFCS Tffta i 3
TEIGHRIE, SRS E ML b O Tidk
<, BITOEMMED B IFHITHBIE BRI
DORLEWR EPEDIAET NS D TEAEICENT
W%, Wood 59 1%, GMFCS #FH W Td % &
EOWERTHEETHRE2 FHITE 3 L& L7,

QHIBEFEH : WAIS-R & % \» 1F Stanford-Binet Intelli-
gence Scale Z IV THA L, 4 BFEICH¥E.

normal (IQ>80)

mild retardation (IQ>60)
moderate retardation (IQ>40)
severe retardation (IQ=40)

@QEFWEL Y 4 7 © quadriplegia, diplegia, hemiplegia,
monoplegia 124348,

@SN CHEEFH I T A ML 2 6 RFESER, ROEE
ST BARERAL s U CFFM.

@ik © Ashworth scale % —#tZs U7z 5 ERFs 4 %
AT, &b BES W BEEA I U CEH.

grade 1 : IE%

grade 2 | WEITHE, EEES CREOEIERY
grade 3 : HEETLAE, MMEBERESRIRE

grade 4 | EHETLAE, fB)EE) R

grade 5 : ¥ (rigid)

G H B * normal, mild, moderate, severe ® 4 ¥
FERFAM % FIVC, i d BEE S i BRI U TEE
filiL 7z,

normal : IE%
mild : BEOME, BER, BE, 2VIEERE
DIET
moderate | FEEOME, RER, BE, H20iX
FEHEOET
severe . JEHEBIL
®ADL : Barthel index % fv> C 3l

3. GMFCS #RAWFA CP O

Sandstrom 5¥ X, B ACP48 %4 o xt L ¢
GMFCS @ 6~12 7% Fl % F v TFEAM % 17 v,
Independence Measure (ML F
FIM)'", Instrumental Activity Measure (LT
IAM)'®, Clinical Outcome Variable Scale (LA
TCOVS)™ L B at L7z, % O &R,
GMFCS & FIM i3V 2R L (»=—-0.85,
£<0.001), & 512 GMFCS % iz Bigc
1%, HEHD S ACE ZBIETH 1/3 OREFIH
BREET L Cwa Z LilECcx k. DEn s,
GMFCS 35 OWRERE TIE, HA CP OFHf
WHHHATE AN H L EEZHNLS.

Functional

A CP DERKE

iR D & 512, CP OIEEIZERAIZZ > T H 5K
FL EHEET L20, RACP EEOEMBH
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SHNCRIE L %508, Zh oA CP DR EIC
Bz 7 232w, A CPIZBWTIX
FEPLUBOREBEZTMT 2D TH I 06, FE
HAD & 512 developmental milestone %z 5=z L
T DFERBEFERT 208 T %<, HAHICE
U 2REREHG O TR E LT, BT IR G 2%
RELV LV CHMI L, 2 OBSREFHTi % X S 1C HE 4
WEHEIE (LUT ADL) & BE#fT 1) CEH 9 2 /708
YE Lo, FEHIZ 2001 I AR K 1
B 2 B ARGERRE 256 §1 % SR Z OERRIEE
BEILI-OT, XMW EZLINZ TRNT
%2, WRIE, JuiEE SRR EE E AR 2
19954 1 A2 5 1997 /12 A £ ToOMc#in:
15 &% DA b o0 B i SRR R 256 44T, MR B
140 %4, ZPE 116 #4. Ff 1% 17~83 K (P4
B 31.6 %) Th-olz, FHiEE I, OFEEREE,
QHEFIIE Y 1 7, i), OFFR, GOBRERE
&, ©HFEGEREESE (ADL) ©6HHE (T
2) T, MABEEFHIT X MO 6ERESEE,
28R 13 Ashworth & 7 — 120 % —EREZE L 72
b D%, ADL iZ Barthel index? %= Hw>7z,
72720, KFFAEICB T % HEED DI,
spasticity DA ZEHRT 2 b D TH >, ik FRE
DEBEE L, spasticity, flaccidity, athetosis,
ataxia, mixed pattern @ 5 DI E L 5 39,
RO TIE 2 & OEBERMIER L CHIR
TELIEWBEL, Flehbdb—DoDNNF—VEEL
TWI BEDREFICMO NN — > 2235 X5
kb ZEbdbzD, BEIZIE mixed pattern

— N> (24 B (2]
o O O o O
T T T T 1

Number of patients

o

0—- 10- 20- 30- 40- 50- 60- 70— 80— 90-

Barthel index

X2 A CPIZBIT 2 HEEEHIE
IN— 2 VERENC & 2 B IR IBE & AED 2 ISR % 7R
L7z. (Maruishi M, 2001)

EGFELIAMN L OGRS, Z0X51E, MK
PERREC B CHIREICEBIREE ¥ 72083 %
Z &3 L <, choreoathetosis ZFx < 3 XTD
MR M 8 & — o B3 rigidity, spasticity 22
LTEBD, %0 rigidity, spasticity DFEEIZ & >
CHEEINY — VPN EINL EFEZ 6N 5%,

1. BA CP ® ADL

ZEHDOFHETIE, ADL O£BESAIT, X2
WRT & O WCE L EREIC 2 DY —27 22 L
TEBY, 220 —27 7120 T131#] (51%) F4E
L7, thomE Ty, BEZ 5%DERTHIL
LAV THB—HTENBIV D 1 BN e p
STHEET S EHEINTEB D, KACPOD
ADL I3 EREF & BFERI D 2 I % = 3 EMA S FE
HoNnTnTWws, —AT, HHET 1990 F»
o RS N EEETEERVIFES I L 5 16-61
& (F¥132.0£9.5m%) O CP ¥ 688 %12
B9 2 E T, TEHEIL26%, FIFHIL 40%,
TR B 529%, @NBh47% L, BEEFICR-> 72
SRR, 2EEERL TR Wn, F7;,
Sandstrom 5 i%, »¥—Y F ) ADL T® H7E
NELTYH, BOYRWE L v - - FER ADL
TIEEMED EHEL T3,

2. BACP OBBEFE S & U ADL & M 4H
B8 Bhh e DEE

FHDOHREIC BT 2 SHEBETHM OREE 2F 3 12
AT, MIEETEECEIL T, 5141 (31%) #SIE
WHIBEZH L, 4561 (269) HYEE O RS FE %
B R, 5B (43%) HIHEEREE 5 o EHE O RS
FEEI 2B LTz, 2L, IMERRE DR
MR R ERERZEL, 490 1 BEH, %D
D 453D 1 BEFEEB TH B L) Tk TOH
429 Y ZIZFE CHER 2R U fe, BRI o Mtk BY
L Tix, %< OHEHH quadriplegia ZE L Tw
7o SRBEEEICREL Tix, 400 1 TEEDH
TET GEFHHIT A F2BTF) 2Rl (K3
C), W¥HoBEETEEDOHEZRILHE (grade
4~5) #RL7: (HM3D). il & ZRD AR
IZOWT, BYEFEXME2ROEZ 2 (R
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3 B CP 2B 3 S FEBREFT O 5346
A HIRE. B EEIFRE Y A 7. CLf5h EFBHHTA M), D:HEE (8% Ashworth scale). 7272 L, Quadri-iZ
quadriplegia, Di-iZ diplegia, Hemi-I% hemiplegia, Mono-iZ monoplegia. (Maruishi, 2001)

K3 RARERRENC B 2807 L RO 67.5%TH o7z,
(G506 EHIRM) S, BHEOBECHE Y 2 SMERE L
Pt Ratio 9% C1 ADL OABIZEAA~D SRS, AR
i ADL EAHBE R RO e o 1243, EBIFRELSY A

Manual muscle testing

5 37 0.145 0.102~0.188 7, B, HEiEIE, ADL t EEOHBE 2D
4 82 0.320 0.263~0.377 ) , . .
s 58 0.997  0.186~0 268 7z (fpearman irank ccirrelatlon iiefﬁasst).
2 33 0.129 0.090~0.168 HBEAEREOMII M2 E T 5 &, i1 & EER
1 29 0113 0.074~0.152  DIEBIREKIE 0.129 &M, LEedi> T,
0 14 0.055 0.027~0.083 i . .

Muscle tone scale HELTWAZ BN ST, lE»S,
1 31 0.122 0.082~0.162 AR O ADL \C 22 %2 5 2 2 BEEEN 7
3 53 0.204 0.155~0.253 » 2 » B1J)s RHnse %
4 84 0.322  0.265~0.379 S5hb, M4 ofBRTTENEETH % &,
5 62 0.243 0.10~0.29%  Barthel index 134920 K4 >~ MEFL, HED

Unknown 5 0.020 (=)

HETCIEHI30 B4 > MET T2 2 L8 FM
ANB, BEELHHIAECICHLIRFEL
3), HEOHNMET WEFHHT AL 2UT) % TR D ADL 12552 % 5 2 Tz,

X 7o TRERNIZ A CP D 11.0~40.39%, BEEOD ZHEOHFE T, KROREE X ADL LHHE%
IR T (grade 4~5) I ACP D 45.5~ R ol, RACP D T~84YN KB 2H

568 Jpn J Rehabil Med voL. 42 No.8 2005



BB R D B PR (% —

R L IO —

A B
100 100 r
d>§ 80 z 80 [
e el
£ 60 | £ 60
E ©
€ 40 | § 40
g ©
il l - “
0 1 1 1 0
Normal Mild Moderate  Severe Quadri— Hemi— Mono
C D
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x 80 1 x 80
3 o
260 £ 60t
- ©
240! $ 40
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@20 20 I
0
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X4 AFEEREHN E HEEEEE ON—w V8580 & OB
A HIBE. B IEBIRRESY A 7, CIEFH EFEFHT A M), D AEE (% Ashworth scale). EBIFRESY A 7,
i1, WEERIE, N— v VIR E B R R LT (p<040001, Spearman’s coefficient). 7272L, Quadri-i quadri-
plegia, Di-iZ dlplegia, Hemi- I hemiplegia, Mono-I& monoplegia.

LTEY, ZORED THRE L BEEGCEFHE
i - AR DK EFHZ 5N D b D2 R,
SEERIE & B, & OICIESEMEE S £ 2 REEL
WHEHRT % 2 & F 2 6 N2, KR DREN
—RCThwZ s, HopRHEERICS WE
EZ o652,

ADL 8T 20T & L, BAFinER
(LA ROM) MZEF &5, Sandstrom 5 12
i, B CP @ 48 it 45 #lic ROM HilfR 28
FAEL, AL L CIZEMESNRDZE <, KT
JReBEET, BRI, BREiOIETH > 2. ROM i
MRS ADL ICHER 5.2 5 2 L BESEERESINT
Y, ROM HIFROEFIZIZFHERDITHE D %
EEZ OB,

LS 1L, HEHMORHEEEH N E L Wi
T ADLETHEETHZ EWMEL, BZ 5L
NREECEE) O GEME I mE e AT 2 5 2, Thic
S THEMELFREIVTTVLILEELTHS
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3. EBACP M 2REEIZOWT

ek, o CP Ik #E - FRIICRY, B - &
EAEINT % &, 5 - BEOLEPHAC L D&
BERTICH 2 C e nneFbs Z Lnfgsn
TEBDY, InE22REFEELFFATE R, 2RXE
EDS BEICKE LB E %5 DI, SEHEE, B
BEE A, HIZ T, CP ORALEDEALD R
Hiciz s, H5, 6 TILERIFHEEER) NE
V7 —variery —CTEHLRENELZE
5.

1) SBHEEE - CP B REDOBEMRTE 25 2
LI SRR S LT B D 829, SEHEERAEIC
& o CGEEEE, HHREE T COBEIE T %A
t&%ga#%m R 500 0%, X iR & L
32 B 22 4 (699%) WCEEMERTE &, 561 (16%)
BRI 2 38D 72 LG L T b, MRI
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5 A CP @ 2 KREE | SHHEE DRERFIIZL

A:287%, BI36k, C:397%

B6 FACP D2 K - BBIAE ORI ZAL
A:87% B:I20#%, C:257%

& BREPY T, 77— EEEKA CP D 50
B 20 B (40%) OREFICHERED 1/3 A TFOHE
HEED, Tl EOFED 76 (14%) TRD
TWwW3, ZRESE, FHETORNEEEE) 22
LWz, BA%O ADLIETHAERICEETH
B E LT, NHEEER I X 2 S~ D1
EOSEMEE 2 T S8 5720 EHEHI L T 3,
% OfRE2 T, KEE, 77 b —¥HCP
THEMEIED G PN % <, %R M D myelopathy,
radiculopathy @ 7z 12 15~40 5% (CE# 30 %)
ORI HITREOE, PHREEE, ETROAH
By, FEREOMEREZE LT ERES AT
5, Fie, MO EIGE - AlEES) X C3/4, 4/5
KRB 2R 5, M2 TR L T2

7 7 b —¥ 8 CP 12 B W CIEEAISEHE I K 7 2
MUABIMb o TWE EFEZ LN, ZDLS
12, BN CP OEEMERE DRI, ERFETIRFHA Y
20~30 iR L IE CPHERI L D & 10~20 45 <,
FLUTIEHMLNVIEC3/4 LENTH Dk,
X S5ICER - FERFTRIC AR THEREORE D
WMOTEETHL I L, & EBETSN®D,
2= #5112 B8 L T 1% “dissociated motor loss with
cervical spondylosis®®” & QMR TERH S LT
Wwh,

2) PXESENRE | KBIEE T 10132 { OF®ER
HY, BT 20%H1 DR TR R B
T 2 LI IRENL W R 520 OMEST
X, N X D BB T X 2R CP 133 fih
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SVAER (23.3%) BB E NHR S, £
HOREIX AHI (Acetabular Head Index) 0%
(i F1) 2% 4 133 iE Bl © 266 BY & o 15 BY i
(5.6%), AHI50%LA TS 12 BA&T (4.5%) Tdh
D, BACP D I0YBENFHE, BH %2R
Tw3 EeHFzohi, FAHRET, KREHRE %

L7z 315EFIH, 16 MLl ic BE @mﬁunrw
DEFIFEET 2 Z L xiFEHICEL, KBRS
s & & DWEL T Z e 2EREL THEY

LERD D,

3) AIE I RABID B X % 20~30%12380 51
%30 E R Y RRIE 0D 42.1%, HIREREE % £
DBEERTRTIBICHRD Iz L WIME L b
v, EEFICEFENE L, HEOFRIC X 2
ROV, HIEORWHNILERE 12K % T
WHRIEL bR ETWHRET 2 & 2 EnZn, 15
LB TIET 2 b DIF— RIS EIT L vk
FZEZONDH, EFNIC IS S THABICET
TEHIEHDVEREVBETH Y,

EbhH )

B CP % —E ORERER R E %2 A v TFHili 3 %
Zrizk v, A CP OEKREGEEHS Mz Lk,
A CP T, BRCFEZBRORELFML Tw 3
DTHZHh5, NAFIO X 51T HFEEE =85S
% HIJT developmental milestone % V> % A%
v, BB O RRERIEZKICD T 572
o, MRz AV % 2 L OEIEIZERD
FHREENS, LrLars, Flz I XRKNERER
BIER © T2 OFERA N, < BT HI,
ffEzE (i & OINZER) 2 EDLIRIcb iz
LZIb b IM—8NFHiiEERE WS Z &
WEOERE BT Tw33, Liesd> T, AR
TR T D BERER 2 B S HE— B RE 2 v
22 EDAEETHL EFHZ S, 5, GMFCS
RENS s HFES N, A CP ORIRR %
KU 7 RENER T 5 2 & 2 HfFT 5.

X #
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