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MR Findings in Cerebral Palsy
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Cerebral palsy includes many clinical and neuropathological states arising from ante-, peri-
and postnatal events. MRIs of children with cerebral palsy are closely associated with their
clinicopathological states. Understanding the several major MR findings in cerebral palsy helps to
understand the nature of the children’s condition and to predict their outcomes and their needs,
and may be useful in helping patients, clinicians, and others involved in the care of children. It
is very important to perform MR examination of children who may have had not only a history
of perinatal asphyxia, or very low birth weight and are therefore considered al risk for cerebral
palsy, but also those showing developmental or psychomotor delay, in order to detect brain
structural abnormality and finally to start physiotherapy as early as possible for high risk children.
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Table 2 MRI protocols for neonales,

Vol.23 No.2, 2007 73

OBTHVE AT LSV EE Ohigh risk a0,

LU UMY Ol B C MRIER 512

LB =T Z EAE Luv, Fhlstolic
ixﬁﬂ B ZEC G L INAE A28 & h = By, B
FeniiZ MRIBR 175, Z 2 TUIRIW AL EH
7o O RGO MR A iR 7 B (2136 4
ol B/ B 1T S T e 17 S o | L K TR ST S 0
W& 08y & A 72 B0 2 LN iy = MIRT B 7 %
friy, ZORIEREEIZIBC T ~ 2B T
M7 A0 —T 9 TR TEAHE L, M
TOMRUHE 7 2 | 2 — O % Table 212553

T % DR W A% 13 0 5% 0 a0 o0 Gl = AT h T

& 0, T2 el A % {3 i =0 SRR 0D il 4
H&ﬂ.ﬂARd%%Mm&K&*WWHﬂMW

OBUZATRITTS D, T2 58 IR VIEEAL
i W% susceptability weighted image L). M SWI)
(ES TGN IAR G iR A

U2, ST RRAE, R I, Y
PR KO 7 7 b — R EIRE - D TR
M & (G2 28 MRIE W 2 254,

T2 1 Y 0 2 R e

FEIT RS HEAIA 2 RIS s & O
f ORI B & R 2 N BET B
W& OMAS B CH B, KIGE T 5 OWIA
A5 TH B T & BTG 00 TUHES S0 B
OB A GRS, Pl E s Mk
ARG TSGR B D, W
WO CAM A, BRI & OB IR 15 2 &

3 zl\l-ﬁ‘ FECATEN R I TR A 5 L B MRITR
(Table 3) 3 HCEN 4 & DAL Tz~ 5

b,

& i

infants and children in our hospital

| v—#vag

L Jilil | TR/TE n —r A4 Jii) TR/TE
—— 4ﬁbrmr| . o g fil | 582/15
i i mh:.[ﬁu Ll Wy | 4010789
. r,..,l'f it ot 0 ;”Ifﬂ ) i -l
)f.l;[ T2 bl (% RiR | 100007278 [ T2 g EEARIE | 5560,/110
T2 HNg WG | 2600757 | /s [ T2 AR fillfsztbr | 2600/57
SWI mmﬁ| 48/40 | % SWI Ml | 48/40
R G TITE Hv,‘ et 1 S -
“b=ﬂow mm),mﬁﬁf 4500/98 (b= 0, 500, 1000) HM%? 4500/98
) ADC map e I ADC map sl

(FLAIR {34912

JE C TR W 25 2 L it K I A e D



T4 AR RO e 2 s

[i== F S B L EE (periventricular leukomalacia,
EIF PVL) (Fig.1)

FET RN R O TR PEY LS Tk g
L AGND. PHIEEYLARRIE 2 & (SRS o) 0
26 &haZ 0k, IaEEIIH T o S
YEIZ O E APEO IV ETHIAT A & & 2 5 ICRE RS
VENGRED —RUCdh B, i W ORI ANE 24
e Sk Mol ME eI e e o 5 | i R KRR | DR (ko)
7L, HENEEETTOWA, REROIENL, R
DEHTH B, PVLIZE T B T 6E T
Pel B s b T Y YRR A
515 PVLOBS, FIEUE O CReEtoJi

LA LT s, pEe i dEmR R o R
FlkE shTns, EEOPRT v i A
HIWZ2FE T3, TAEO PYLILIZ B s Tk SRS

Table 3 MR findings in 34 children with
spastic tetraplegia”

MRI FIF 5L IR | PIBEEL | Al %
malformations 5 0 5 14.7
cerebral infarction 3 0 3 8.8
encl(:)l;: :I]S)\;ilziltducl 2 . 2 -
porencephaly 2 0 2 59
PVL 2 12 14 | 4£1.1
cerebral atrophy 2 3 5 | 147
minimal change 1 0 1 2.9

al 18 16 34
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Fig.1

1-year-old boy with spastic
tetraplegia born at 32 weeks
(birth weight, 1876g) who
had neonatal asphyxia. T1-
weighted MR image (a, b)
shows diminished myelinated
white matter, bilateral ventric-
ulomegaly with irregular margin
and thin corpus callosum.
The diagnosis is typical PVL
(severe).
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Fig.2

Porencephaly ; 1-year-old girl with
right spastic hemiplegia born at
33 weeks (birth weight, 1408g)
who was the donor of twin-twin
transformation and had neonatal
asphyxia. T1-weighted MR image
(a) shows a defect of right lateral-
parietal brain parenchyma and
cystic change. On T2-weighted MR
image (b), the cystic area shows
at the same signal intensity as the
cerebraspinal fluid. Another slice
(T2* weighted image) shows old
right periventricular hemorrhage.
The diagnasis is periventricular
venous infarction associated with
subependymal hemorrhage.
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Fig.3

1-year-old girl with severe spastic
tetraplegia born at 39 weeks (birth
weight, 2800g) who has cyanotic
congenital heart disease and
neonatal asphyxia. MR images
(a, b) show marked diminution of
cerebral white and gray matter
with diffuse cystic changes. The
diagnosis is severe multicystic
encephalomalacia.

Fig.4

1-year-old girl with right mixed tetraplegia
born at 33 weeks (birth weight, 1864g)
who was the recipient of twin-twin
transformation and had neonatal asphyxia.
MR images (a, b) show mushroom-like
abnormal gyri (ulegyria) in both walershed
areas with high signal intensity on T2-
weighted images (arrows). The diagnosis
is parasagittal cerebral injury. Bilateral
hasal ganglia injury is detected on other
slices.
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Fig.5s 1-year-old girl with spastic tetraplagia, epilepsy and mental developmental delay born at
41 weeks (birth weight, 34908, normal delivery). MR findings (a. b) show abnormal small
gyri in the both frontal, temporal and parietal lobes. Both Sylvian fissures are hypoplastic.

The diagnosis is bilateral polymicrogyria. Serum Cytomegaloviral antibody was elevated,
suggesting cytomegaloviral infection in utero (possibly in the second trimester).

Fig.6 2-year-old boy with microcephaly and spastic tetraplegia born at 38 weeks
(birth weight, 28848, normal delivery). T1-weighted and T2-weighted MR
images (a, b) show fused frontal lobes, hypoplasia of the corpus callosum,

and separated thalami. The diagnosis was lobar-type holoprosencephaly.
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Fig.7

T1-weighted midsagittal
images of normal child (a)
and PVL child (b). On MR
image of PVL child, thinning
of the corpus callosum and
small brain stem can easily
be detected.




e L e B

AT RO 1T 5 2 kisk D, WiZh
gt & % 2. GRS B B WL
IS R D& A PVL TH 1D, KRR
WD 7HE < & PVLAS L% 5 (Table 4). PVLOGF
Al 2 VI i s B ISE N TAT Y, IR
W B RS IC MRIREE 2 i § 5. 20
%136 5 A A BRICREEITS. 772 URERDIE
BT, B AR PERR R R I B SR & e
PVLZ & 4 7 < 7\, PVL O MRIJIT LI e 7y
IR Cak 7= & D Th O, HENLEDOES
IR FEE L O I B e O BERE 12 1Y
GRS 5. &7z, REEAIMIFRE O MRIIC 50
Tit, g otitnt 2 ZEmd ERELOATH
(ZE(t & 20 s\ ) RIKRIEE LD AT MRI &
B RS DN IR AY LEIFRE A 6 h 5 D & R
TH5Y, Z0 kD 5 RIXIERE 2 E B RERE
MIRETH 5 I ENEHIBNZH D, PVL LRI
VRN E SV 0 B IR IE AL O R SRR T
BEHLMERMTEEELOND. ZO, Tl
AR E R BRI O S JER I T B
% (Fig7). & 612, FEETUMEREE Tt MRI {5
TE -7 BHTR 2D WS LHRE L
Tég)-

RE R 5 RRER

TR AT R EHRE W TR %, FHIER T2
FEICHELrE L, WEHKETRE %2 505 4
A7 THhB. KINEHE, HENB XK OFHERO
EIMHMEC R AR 422 2 Z L 64§
BLEZ N, —IME MBI R GO T
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Fig.8

4-year-old boy with right
hemiplegia born at 39 weeks
(birth weight 3324g, normal
delivery). T2-weighted MR
image (a) shows mild left
ventriculomegaly and high
periventricular signal intensity
(arrow). On susceptibility-
weighted image (b), slightly low
signal intensity can be detected,
suggesting left subependymal
hemoarrhage (arrow).
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Fig.9

8-month-old boy with mixed tetraplegia born
at 29 weeks (birth weitht 996g) who had
neonatal asphyxia. T2-weighted MR image
(a) shows bilateral ventriculomegaly and
left periventricular low signal intensity area,
suggesting old hemorrhage (arrow) . T2 *-
weighted image (b) shows bilateral periven-
ticular and intraventricular hemorrhage. The
diagnosis is subependymal hemorrhage.

Fig.10 5-year-old boy with spastic letraplegia, epilepsy and mental developmental delay
born at 26 weeks (birth weight 741g) who had neonatal asphyxia. MR images (a, b)
show marked bilateral ventriculomegaly and severe diminution of myelinated white
matter volume. On T2 " -weighted image (c), a periventrivular low signal intensity
lesion is seen, which is diagnosed 1o be subependymal hemorrhage (arrow) . In this
case, ventriculomegaly is the result of diffuse white matter injury.

10
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Fig.11 10-year-old girl with left hemiparasis. Delivery at term was nomal and there was
no neonatal asphyxia. FLAIR MR images (a, b, c) show defects of the temporal
and parietal brain parenchyma, cystic change and gliosis, resulting from cerebral
infarction (middle cerebral arterial territory).

Fig.12 4-year-old boy with left spastic hemiplegia, oculomotor nerve paralysis and diabetes insipidus
born at 33 weeks (birth weight, 2066g). No neonatal asphyxia. MR images (a, b) show defect
of right temporal and parietal brain parenchyma with smooth margins, lined by heterotopic
gray matter. The diagnosis is schizencephaly (open-lip type). The septum pellucidum is also
absent. Tractography (c) shows marked diminution of the right corticospinal tract (arrows).

alb

Fig.13
1-year-old boy with left spastic
hemiplegia and microcephaly born
at 40 weeks (birth weight, 3498g).
No neonatal asphyxia. MR images
(a, b) show hypoplasia of the right
sylvian fissure with abnormal small
fl gyri in the right frontal, lateral
and parietal cortex (arrows). The
diagnosis was unilateral polymi-
crogyria. Serum cytomegaloviral
antibody is elevated, suggesting
cyto-megaloviral infection in utero.

11
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fMAEZE (cerebral infarction) (Fig.11)
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Table 6 Basal ganglia injury in MR findings
of 14 children with athetotic cerebral

palsy

AL number %

R 11 78
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Fig.14 4-year-old boy with ataxic cerebral palsy bormn at 40 weeks (birth weight, 2592g).

alble

No neonatal asphyxia. On T1-weighted MR image (a), no apparent abnormal findings can be
detected. T2-weighted and FLAIR images (b, ¢) show abnormal hyperintensity signals in both
thalamic ventral posterolateral nuclei (arrows). The diagnosis is bilateral basal ganglia injury.
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Fig.15 2-year-old boy with mixed tetraplegia born at 39 weeks (birth weight, 3237g) who had
neonatal asphyxia caused by placental abruption. FLAIR MR images (a, b, ¢) show bilateral
abnormal high intensity lesions in the basal ganglia, hippocampus, and precentral sulci. The
diagnosis is Rolandic type cerebral palsy (severe).
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