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MR Imaging of Cerebral Palsy

Toshiyuki Saginoya'’, Keiichiro, Yamaguchi?,
Kazuhide Kuniyoshi®, Hidekazu Moromizato?,
Tsuyoshi Ohgane”, Ayumi Horikawa?,

Sanae Shinzato®, Takashi Matayoshi?,
Yukikatsu Nakada®, Etsuko Takaesu®, Masao Nakano?

We evaluated 35 patients with cerebral palsy on the basis
of MR imaging findings in the brain. The types of palsy were
spastic quadriplegia (n = 11), spastic diplegia(n=9), spas-
tic hemiplegia (n = 2), double hemiplegia (n = 1), athetosis
(n=10)and mixed (n=2). Of all patients, 28 (80% ) gener-
ated abnormal findings. In spastic quadriplegia, although eight
cases revealed severe brain damage, two cases showed no
abnormal findings in the brain. One of the three had cervi-
cal cord compression caused by atlanto-axial subluxation.
In spastic diplegia, the findings were divided according to
whether the patient was born at term or preterm. If the pa-
tient had been born prematurely, the findings showed
periventricular leukomalacia and abnormally high intensity
in the posterior limbs of the internal capsule on T2-weighted
images. MR imaging in spastic hemiplegia revealed cere-
bral infarction. In the athetoid type, half of all cases showed
either no abnormal findings or slight widening of the lateral
ventricle. Three cases showed abnormal signals of the basal
ganglia. The reason why athetoid-type palsy did not show
severe abnormality is unknown. We believe that MR imag-
ing is a useful diagnostic modality to detect damage in the
brain in cerebral palsy and plays an important role in the dif-
ferentiation of cerebral palsy from the spastic palsy disease.
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A4S (Cerebral Palsy, LATFCP)IE, a6 #ra 18 (4
%4 BUA) FTOMICE L, MOERITHERZE &S
<.ﬁﬁm& L LELL S 5EE)B X OEBORE &

EFRSNIHERTETH 5 (EELRMERBEIEIE, 1968

). FORERITH 2 T CIURBTLESNTEY, #T
PR — AR R REE, FINREFIET2THAD
EEAN D ERFGERIEIIRA S, LITLIERRE
BEE(#970%), SaEEE(#60%), TADA (#950%) &k
W SRR ISR A 1000612 1.2~2.58 & 7 o TV B2,

Bt % D CPIC T AMRIDEEDH LN AL L H 2R
35 R EIERE & O AT T A, LA L, MRI
m%kﬁﬁ@5{7m$hﬁﬁbﬂmﬁ&@ﬁu%ﬁ%L
2% <, EROBEROW T, O ER L
gL DI HEEEZ B Z LA R kv, 4 Obh
D IVLHEFZCPEHE OFEFEMRIFF R % LB E L 720
T, XEOEEEAZ THET 5.

MR EFE

HWEIE, 19914F 1 HA519944E 5 A F TIZEERYIZCP &
HIE SN, FEEIMRIZ Mi4T L 72582060, “okk15E0E35
BITH 5. FEIGAEIL28H ~4338 (F4437.7:8) T, FHEIL
10151 (28% ) T - 7. HAEMAREIZ1490g~3800g (FFH
2732.1g) T =7z, Led, 1 PNTHEROFERD—UAH 2
7o, FHIEME L AR B4l o X B L
7o, B, o 1 Bl L B EMORTRAYNED TR 1
ERL33FDD L, ATEIRIED D o720 i 5 F1(15
%), 175 PDREELHREH SN b DIF2681(75%) TH
-7z, MRIFEITREOEEGL 3 5 0 7 H~301% 9 7 H ((FH
1583 7 H) TdH o7z (Table 1).

BOBOOEGIE, HHEORET 2 HEESFICHEVH5H
L7:8. ZoWiRiE, EER23%5)(65%) (TUBUREL 15,
R o B, FrRRsE 2 o, BB R L B)), 77 b—EH
1061 (28%), {REBI261(5%)Thb, hb, LIS
T,
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fli L7-MRIZE £, GEt:#Resona(0.5T) B & U'HH:
BWMRH-500(0.5T) T& 5. &S iIBoB00OHMEIC &
DELA Y, spinechoik470-500/15-23/4 (TR/TE/excitations),
L field echoi400/20, FA : 90°CT1i#i{%£%, spin echoik
2000-2300/27-40, 100-120/2 CT2i@di{% B L OF 70 k »HBEE
IR L. AT 4 AEE7-10mm, AT 1 AR
ImmTH o7z, FHIE LT, fLE o OT R RIS %
Wfg L7otk, TIHAABE L OT25RFHE OREETE % & DNTEIR
W% = HRig L7,
BonEgd, FEHERENE, REZEL AREEOH
K- EH, WMREOFEE, EEEESRE, NaEMOR
WEFD6 HIZOSRAOF L HE I & ITHRET L 7.

& ES

Table 2ICMRIFTR O F L %777, 350617812861 (80%) |-
5 pDREFRAHSNH, 7 61(20%) 12ITTTEHEHTR
ERL7:.

TEVEDUBRRE T UE, £ OERRAER O EAERE & B L THF
RLBHETEH THo7. 1IBIDOS B 3 FIIX, BREIBHER
MEFRON, BEOBEREE MBI AR, HFEISETS
REBEFRONL, ZOLDPTHLEREDHENEYLH
T % 1 UV T AMDRZERAR 5 7z (Fig.1). 3 #liC
SEABHEOHEEMSR SN, WIh b #EKICH
I LT TOREREEMNRON. 2040
1 BUIEHLRMNE ORI AE, o1 BlIZL > B0 RE
BaathoTwiz, o, ARMEMGE, WHIE (Fig.2), /b
A ESENEBIT O R 6N, RA261I2IFHH S
PRBEEROL o7 L L, WEBICEERRER
Dol 26809 b 1 B, BREHEEREIC X 5 %5
HEEASR & 7z (Fig.3).

EMEMRRE T, 9 Bl 8 PlC R ZEM:, MINEDORIK -
LW, WMROFEEL L UNABEHORERFT LV o 2FT
R ohiz. ThoOREHRRZ, BEHSRLED Y
EDPIZE o TR o 25 Ains iAo Nz, BEIEDREGITHIH
5B, T25RFEIC BT A HNE=ATEBESAE O
BEIE S NIENY - B Vo ITIZEORRERL
7z (Fig.4). Zh o DfEFITIE, HIME=AEHlERE T AL
I LI IMAICR s R ER L TV, wWihd
periventricular leukomalacia (PVL) 2 7R L TWwA LEZ Hh
7o, THOHPVLE R L7SERITIE, WEEEERR2/312T2
SRR TORE & BIE T HEEBR 5 W (Fig.s). FHED
B o280, 1 BUIRERE %, o 1 HHO°F AR
ErBol:, WYED 2 HITIE, 1 BNIIIT258FG 1B
FHEBHEOVE AMBETLD, D 1 FICIZBED
AR BAATHR S,

TR D 2 FI21E, W RRE &I ORRER 1
BRIHPEREHE AT L & 1172 (Fig.6) .

77 b= ERIIFICERLIC R SN RIE R <, 106
5 BIIIEE D, D TPICHREOR KRS NARRED

FHE8FE 6 H25H
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Table 1 Background of Cerebral Palsy
Case|  Type of Falsy Age at HR | Sex E::t;ﬁ;;ir:;: ‘u?l':i;rn asE;ir:rt:tia P:\:ienrﬁtsal
at Birth

1 | Spastic hemiplegia | 14yr2mo. | M | 28wk 3360 | (=) (+)
2 | Spastic hemiplegia | 4yr.imo. | F Term 2680 | (=) (+)
3 Spastic diplegia | 18yr.10mo. | F 32wk 1900 ? ?
4 Spastic diplegia | 12yr.imo. | M | 32wk 1634 | (=) +
5 Spastic diplegia 15yr.2mo. | F 32wk 1490 (=) (=)
6 Spastic diplegia 15yr.6mo. | F 32wk 2350 (=) (-)
7 | Spasticdiplegia | 15yr.7mo. | M | 32wk 1700 | (=) (+
8 Spastic diplegia 15yr.imo. | F 33wk 2020 | (-) (+)
9 Spastic diplegia 15yr.dmo. | M | 36wk 2200 | (-) (+)
10 | Spastic diplegia | 30yr.9mo. | M Term 3000 | (-) (+)
11 Spastic diplegia 18yr.8mo. | M Term 3460 | (=) (+)
12 | Spastic quadriplegia | Syr.2mo. | M 28wk 1890 | (=) (+)
13 | Spastic quadriplegia | Syr.6mo. | M 37wk 2636 | (=) (+)
14 | Spastic quadriplegia | 4yr.10mo. | F 38wk 3710 | (-) (+)
15 | Spastic quadriplegia | 21yr.2mo. | F Term 1900 =} (+)
16 | Spastic quadriplegia | 11yr.imo. | M Term 3250 (+) (+)
17 | Spastic quadriplegia | 7yr.imo. | M | Term 3360 | (-) (-)
18 | Spastic quadriplegia | 21yr.10ma. | M Term 3100 | (-) (-)
19 | Spastic quadriplegia | 18yr.10mo. | F Term 3500 | (+) (+)
20 | Spastic quadriplegia | 11yr.7mo. | M Term 1936 (+) (+)
21 | Spastic quadriplegia | 16yr.0Omo. | F 41wk 3085 | (=) (+)
22 | Spastic quadriplegia | 18yr.2mo. | M 43wk 3100 | (=) (+)
23 | Double hemiplegia | 20yr.imo. | F Term 3250 (=) (+)
24 Mixed GyrOmo. | M | Term 3510 | (=) (+)
25 Mixed 6yr.2mo. | F Term 3800 | (-) (+)
26 Athetosis 1dyr.10mo. | F 36wk 1850 | (=) (+)
27 Athetosis 23yr.imo. | M | 36wk 2200 | (=) (-}
28 Athetosis 24yr.8mo. | F 30wk 2312 | (+) (+)
29 Athetosis 3yr.0mo. | M 30wk 2890 | (=) (+)
30 Athetosis 28yr.2mo. | M | Term 3000 | (=) (-)
31 Athetosis 18yr.imo. | F | Term 2750 | (+) (+)
32 Athatosis 19yro0mo. | M | Term 3150 | (=) (+)
33 Athetosis 186yr.5mo. | M | Term 3300 | (=) (+)
34 Athetosis 2iyrimo. | M | Term 3620 | (=) (+)
35 Athetosis 18yr.5mo. | F ? ¥ ? ?
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492 N EIRE#E) MR imaging
Table 2 MR findings in patients with cerebral palsy
. R " i Abnormal signal of
Degi:\r(;:‘i:alﬁn t?frdeep Cortex change Dllﬁt?h?’r:fsl?rtlﬁ'riufn Thmry nﬁ{ of ;?rpus Abgormfll s:s;r;ial of posterior limbs of
e matte of lateral ventricle callosu asal ganglia internal capsules
Spastic hemiplegia (n=2) 2/2 1/2 2/2 1/2 1/2 22
Spastic diplegia (n=9) 8/9 1/9 B/9 &/9 2/9 8/19
Spastic quadriplegia (n=11) 7M1 6/11 9/11 911 511 4/11
Double hemiplegia (n=1) 111 mn 1M mn 1 i
Mixed (n=2) 2/2 1/2 1/2 212 1/2 0/2
Athetoid (n=10) 510 310 5/10 410 310 010
Total (n=35) 25/35 (71%) 13/35 (37%) 26/35 (74%) 25/35 (71%) 13/35 (37%) 14/35 (40%)
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Fig.1
riplegia
Axial T1-weighted image shows cerebral infarction and
diffuse brain atrophy.

N

Case 16 : 11-year-old boy with spastic quad-

Fig.3 Case 18 :21-year-old man with spastic quadriplegia
Sagittal T1-weighted image reveals compression of
cervical spinal cord (arrow)due to atlanto-axial disloca-
tion.

[Fig.2 Case 17 : 17-year-old boy. Lissencephaly
in patient with spastic quadriplegia
Axial T1-weighted image

BT R T o7, F72, 1000 3 Fl R RE R
&Nt (Fig.7).

£ =

CPOFHIZIZE { DIFENFEENL. 2 THRIE, K
g BEEA 3 KEEEvwbhTEL, L L, 0
JARERIBR = DFEE I & ) BEEIC X 2 OEEHE L T
5.

CPIZ 31} A HEEREIEAT LIk, BROZ LAhs ZF DMK
kWA shaLEZONE, flir0EREE, KEEE
[M#ELS & Bhypoxic-ischemic encephalopathy, [JfHZES L UF
TN R 4 OFLE DR ER & & B EE O & W
FTRTHY, BEIlLoTUIINGAMEDHEEFRE D
STHAELTHAE EEZ NS, HRKFETIE, BMEX
TEAED, ZHBAET- ©, BETEREAE- Y, BREIREED, £/
BBl AR S T, AREERRIEY, FLIRREY 7 &TASCP AR
FHIZASNAHMMRIFTR & L THE SR TS, KEEFR
BEEE D B IR & B KRR IS L ) BE S 2 CPOME

JHHELIL, selective neuronal necrosis, status marmoratus of

basal ganglia and thalamus, parasagittal cerebral injury, PVL,
focal and multifocal ischemic brain injury® 5 ElIZ44 S

HAEMSE $56% £75




WEH=E 104

THY, Z0) LENFIIEBRIC L ZFHEITETSHS L
V)9, SEOHBNOIOBRE TIIPVLPEEDRRIZR 5
N72H%, parasagittal cerebral injury DT RLIE1G b ik o
7o, Fi, BRERFEIESSHFRBEICEONLY, b
Histatus marmoratus of basal ganglia and thalamus % U8 L
b DLEDHhHECIIEEREZOPORFNITHLL L
v, £ZAT, CPORBREIE, BIBOHAANHENFIE
ML oTREZ LD VDNTE YD IFRIC L 2o TE
WKEEIVETHL LBDID

I E TOHETIHERBICPEZ OFHEMRI T AT L
72b DS %L, PEOBEIZRONTWE DD, fEH
*—EORRIZR- 2 b 0%, FER%WREL-AZENZ D
DTHBHY, AEOHLNONOREIZZOHbEEIZAN,
CPEH 2 BV) 5 BEEMRINA T RERREZ & 2 FT RO
BEBRFLADDOTHS.

@Tﬁlﬂ]ﬂiﬁ‘iﬁ Tix11BH 9 FICM S PDREAFR LN

. BEMEE AT HEEFICOVTORE T, £pl

Lperlvemrlcular hyperintensity % §8&, & 5 IZHRE DT
WiRH B VIZEEMRE 2oL LTWAY, ZHUIBHHE
LFEEEEL, o, BEELRERERETLIDOTHS. B
BRI PUB R T BN, FEY, HAEROEEDK
BEFAE L RS ah, 138 A LIMAEERESE, NIEZME

FER,84E6 H25H

Fig.4 Case 6: 15-year-female. Spastic diplegia
This patient was born prematurely.

(A) (B) Axial T2-, and proton-density-weighted im-
ages reveal abnormal high intensity area surround-
ing trigon of both lateral ventricles (arrows).

(C) Sagittal T1-weighted image shows thinning

of posterior callosal body (arrow).

Ii;?ii“

Fig.5 Case 5 : 15-year-female. Spastic diplegia
This patient was also born prematurely. Axial
T2-weighted image shows wide and irregular
high intensity in the posterior limbs of the internal
capsule (arrows).
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Fig.7 Case 34 :
21-year-old man
with athetosis
This patient had
suffered from
nuclear jaundice
at birth.

Axial T2-weighted
image reveals ab-
normal high inten-
sity in the bilateral
globus pallidus
(arrows).

Y EENTVEY, ZOLBEBEEEDN LV — X TIIEA
BADTTREME L F 2 v 7T RELZLERTHBEY, Ll
ZOHGETOHUMONOHALEL ) 513 THY, MUK
BEELTVWSIZH22b o THRDZ LWEBIZMRIT
XFT RO T & R 5 D DIREEL HET 2 LEND 5
9. Spasticity* H T A/NEDOEFBHT & L CEELDIIH
BOMETH Y, FrlRE R R CMEREE D 22\ 4
— AR LRI HEN L WA EEF L S TWEY, b
HIOFEER L 7RI T b BB+ 2 LT 1 6
REMERERANR TR Y, EAr%iE2 & 7-5HEMRI
DRFIEEELEZ SR,

FEPEFIRRE T, 9 B9 5 BlCIZIZRBEORT R 2 807,
INODEBNIIEFIRAIBTHY, PVLOFTREEZ LN
B, PVLERE b o -RHEDOKRY @ 2 fik, 1 i3z
MAEZ, o | fliE U F Aol ZEf~ B, By
HREPHERDT T /) — Bl vo 2 QEMREES DY,
INOGDOEBRERFEOZEINBIBEATWLEEZON
7o F7z, NABRMICTORRGIC TRELEBES Y235
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Fig.6 Case 2 : 4-year-cld girl with spastic
hemiplegia

(A) (B) Axial T1- and T2-weighted images show
cystic degeneration of deep white matter (arrow)
caused by cerebral infarction.

A% {, SFIPVLER L s FdLplicahshns, 2h
MED LD pREERN e K L2 R TH
5. Koeda & DFETI, MMEMMELY E L6, RIE
TIZEBIPVLE R L, RAETIIZNNE, ERMKIEER &
BRONDS, THPAFIIREZRE Lozl LTS
2 SOOBETIE, HECEEORBEMNEE IR WEST
&, RPHECEZIIPVLERL, (EROHEIZ-FL /.

FIIBIZB) BB IZCPO R B\ T b R
R & fEEEAL - WELDMG A RFIZE SN TWA, R
(BT A EBRFEME RBEFFEOMELRD D ICHE
JEAB D BB B EEFE % % LPVL~E o T, T D
AERMICEETMREL 25 2 LMo TEY, BESR
fiL & BRI ZEIHB L) A L ShTwal. 19,

RHMFEIZBNTY, FHREREBESNAREESR
HTho, £/, KINSEREIENE 72 & D3 IRERHZE R /K
FEIC X o TH EFEOMRIEIRZ R L0, BRI & 2FEEOR
REIRAR EZEZ BND,

A ERES L7t A R 2 Pl g R s .
Niemann 13, congenital hemiparesis |23 A MRIFT & % #t
HFLTWEY, ZHIZEaE, BrRIZ, —HED 2R
HOPVL, REBHEOAERD MRS, FF, 20
DEE % HCIIERFTRO 5 #izghrhizé LT,
BDZ L RENIDHPVLTAHIF236ITH Y, EHEFTR
X7 BB GNIZAS, £09 6 B ICFRELIINEE L7
V), bbb N OB L 7EM D & ) ICHEREZRLED
DIZAFIF 3 FUBES, BEZO L) IZTREED D L OO0
EABHTH S, BEICE LTI S &, congenital
hemiparesis D £ 12 34494 8 HlIZflIEORENR SN
2l edh, EEMBRERMEDEENR SO TH SN
AR L TV 39,

77 b—ERTREERERE & OBEIST D PikEh T
Wa, LdL, b OEFTHEEZERENRSND
10604 3 BB EY, 77 F-YEROFERIIEE»HT
PRBEEIERE Vo ICBMAFR LR L TCwikd o,
IHE S D|ETIET 7 b — CRIDUBFREE 2 L 72526
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S POEEZREELTOTNEY, LaL, Thid, 5
P LOERERIED 5 VIZEFEOHE L FHEEORE = FF
DBROAINE Lozt EZLND, CTEHW:
BETIE, 77 P—YE—EoM@EmL LT, REEHE,
FHRE Vo LIFRN LR L —HICROLDOAT, 2
EHICIEKIEOSEHS h 2 RETRIIRVWEE e S
MTWwBY, BJIISOMRI L AHETTH —EDMERIE R
PRhhpolb LTWAEY, ZDEHiZ, 77 b—ERICPD
ML, BRERSEEOHATRVEMRIZIBWTY
BHTELWVWEI)ITHL., 7T b—¥RPFLREMRIZ L -
THRBEBEMETE LR VOPIAHATH L. 4HBOHL
Visequenced B \VMIE S ) T 4 12X BHEETHREIINS.

SEOBRFICIERBIE T ATV RV, 4FLI2L5
CARATIRERRE Y, NI E R L, & OICEMRATE
HEMANE RSGENHDEINTEBY, BRREERIGHEIEE
1T/ NI S FRE 1T " Marinesco-Sjogren syndrome 7% &1k
EFRESGIN TV,

BHED & ZACPORMIFERZ, NERERHENRIEIC
I WBERENS 7 7TU—FENEIENIILALETHH
S EEbhA. L L, 4HEMRID, SENLOCPEDR
BEBEORRICEML) 2 LEZLN, 20854, BEOH
ASEBAPMRIFTRICE Y S 2 BEORR L FHREHER L O
LA REMEAH B, T/, BRICCPEBRT SN IBIZBWT
b, KEECHBETRRALZ COENCERTHL LEL
bh5. SEObIOIOHE TIE, BEOMRIMITRO
EHERIIISEI VA LB NSO TH Y, HFEFTRD end-
stage DHDTHH7:0, ERIHROBRSGIZED SNIEE

BlUI Dotz b EDLEB 2 E RV, L L, MMERRED
EFL, NS OEFIORBEIIBITLM L VFAEL T
MRS E L bR, SBREROBIRTSND 5L
Bbhz. CPRIZBITAMRIL, IKEHOREOEEINZ
B2, BACIoTHHERPOREICKRELERLE
L, 4HEBEICHITESNARERELEIONS,

T & 8

1. CPHEHZI|ZBIT ABEEBMRIFT R & iR ARE L7z,

2. CPEE3SHICBIT 5 HTEEMRIOA FT BLE1EX80% (28/35)
THhot:.

3. EHUERETIE, MRIFTRICBW T EEOREE
BT AEEhErorz, LaL, 114d 2 FlICAKEEE %52
OF, 5B 1 PNIFE#EEREZE L T,

4. BT T REOTHIPSHN RO RV R S h
7. FOFTRIZEEERPVL L T2MERE TONLEE O R
HEETTHo7.

5. 77 b—-ERTix1080% 3 FlICEERRE 2RO, 5
PUIIEFEDBEORMBENLRER LOATH o7,

6. MRIIZCPORNFEEDZERAYLFEMIEH TS ) BIIER
WEBKL ) B E 2607,

BEEZHICHY, FHLIEETEC RS EE—
IR PHSEREIFICES L ET.

AL DR 3422 0 B AMSHARESS KA (1994490, K
) icBWTHREL.
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