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Fig. 1.
a : T2-weighted image of 3000/96 in a neonate at 40 weeks shows.

b : T2-weighted image of 3000/120 in another neonate at 40 weeks.

Note that whitematter signal intensity is lower in T2-weighted image of 3000/120.
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Fig. 2. MRI images of a term neonate
a, b : Ti-weighted images (SE 500/30) show high signal intensity in the poterior limbs of the in-
termal capsules, the lateral thalamus, the optic radiations, and the central corona radiata.

¢, d : T2-weighted images (SE 3000/120) show low signal intensity in the the poterior limbs of
the intermal capsules, the lateral thalamus, the optic radiations, and the perilrolandic gyri of the
cortex.

BRI M E M ANAE (perinatal hypoxic-
ischemic encephalopathy: HIE)

J P IR A 1 R MR BGE 1, BRI, SR
WIOIRFE (asphyxia) ICHER T 5 IKERFRIRAE,
PRI FIC X D5 & 2 S 5 KEEOBFR

T, RIEDORE & Fefilila], FaA RO D B
JEIZ & D EEIRM DL Y. (Table 2 £R)
EEE SR M IE O W CIRANC T b A
DB EERETH 5. BEMELECE
FEIRFED RIE 7 N— 2 HHE R oo 2
KD T ERTELDRBEFHEREDATDH
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Fig. 3. MRI image of a normal developed 14-month-old child
a, b : T1-weighted images (SE 500/30), and T2-weighted images (SE 3000/120) show essential-
ly an adult appearnce.

Table 1. Myelination Appeared on Ti- and Ts-weighted Images

Ti-weighted images

T2-weighted images

Birth-2 months

2—4 months

4-6 months

6-9 months

10-12 months
12-18 months

dorsal brainstem, middle cerebellar pedun-
cle, posterior limb internal capsule, latereal
thalamus, corona radiata, optic radiation

cerebellar white matter, anterior limb in-
ternal capsule, splenium corpus callosum

genu of the corpus callosum, occipial white
matter central

occipital white matter peripheral, frontal
white matter central—>peripheral

frontal white matter peripheral

dorsal brainstem, middle cerebellar pedun-
cle, posteiror limb intranal capsule, latereal
thalamus, perirolandic gyri of the cortex

optic radiation

cerebellar white matter, splenium corpus
callosum

anterior limb internal capsule

occipital white matter central—peripheral

occipital white matter peripheral, frontal
white matter central—peripheral
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Table 2. Patterns of Brain Injury in Perinatal Hypoxic-ischemic Injury

mild to moderate asphyxia

profound asphyxia

premature infant
nal matrix hemorrhage

periventricular leukomalacia

mature infant watershed infarction

intraventricular hemorrhage due to germi-

(thalamic and branstem injury)

multi-cystic encephalomalacia
basal ganglial and perirolandic injury
multi-cystic encephalomalacia

Fig. 4. An infant at 40 weeks who suffered a
grade IV hemorrhage in the past. T2*-weighted
image shows the dilated right lateral ventricle
with rim of very low intensity (—).
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o I R BB HkLAE (periventricular leu-
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PN
\
‘ v-
P s
a b

Fig. 5. Periventricular leukomalacia in a 5-month infant

a, b: T1- and T2-weighted images at age 5 months show end-stage PVL. The ventricles show ir-
regular enlargement with the hemispheric white matter volume loss (=endstage PVL). Note the
T2 prolongation close to the ventricular surface (—).

a b
Fig. 6. Parasagittal injury in a 6-months infant
a, b : T1- and T2-weighted images at age 5 months show shrunken cortex, diminished white mat-
ter and T1 and T2 prolongation in the bilateral watershed areas (—).
PVL % 89 % ] TR o R & 72 13 Pd e R * Parasagittal injury (Fig. 6)
B 5B 51017, WHARE JE T R ) & AR OB EAS T T
2) JHARE R BE SN % OIFBIRZELFHK OB R (water-

74



J E WMETR SR R IR S E O MRI 221

shed region) T&H 555, DB VA
FERIC BTBHEE O FTRIMEI IR - S K IBIIR IR O
BEFUR, BHIEHBHZEO P AMEINR - RAMEIIR
OB REORE, RETMRERHD L.
NOHOMAITBE W CHESPHRETH D, LT
LiIZREIN L.

MRI T3 T SalE %, T 53 & T Bk
SRR O 55 R EO IR 22 B>, RO
BB F B T mAE R RS 7 R
5. HICIFATRITEM S 5. CT T HEORY
AL & LR S h 519
2. MEEGRE

Fig. 7. Profound neonatal asphyxia
a : CT image performed at age 3 days shows hypo density in the basal ganglia and thalami (—).
b : T1-weighted image at age 2 weeks shows abnormal hyper intensity in the lateral thalami and
the posterior putamina bilaterally.
¢ : Inhomogenous T2-prolongation is observed in the thalami and putamen.
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Fig. 8. Diffuse multicystic encephalomalacia in a 44-week neonate
a, b: T1- and T2-weighted image show diffuse T1- and T2-prolongation affecting most of the
cerebrum, sparing the periventricular white matter.
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MR Imaging of Perinatal Hypoxic-ischemic Encephalopathy

Kumiko ANDO, Reiichi ISHIKURA, Masayo OGAWA
Norio NAKAO

Department of Radiology, Hyogo College of Medicine
1-1 Mukogawa-cho, Nishinomiya, Hyogo 663-8501

Perinatal hyopoxic-ischemic encephalopathy (HIE) is one of the most common brain diseases of
the neonate. MRI is necessary to evaluate the brain injury and to estimate the patient’s prognosis.
Conventional Ti-weighted images and T2-weighted images are best for diagnosis. Different imaging
patterns of brain injuries resulting from hypoxic-ischemic episodes can be observed. These patterns
are understood as the results of: (a) severity of hypotension; (b) maturity of the brain at the time of
injury; and (c) duration of the event.
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