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Imaging of emergent pediatric central nervous system disorder

Katsumi Hayakawa, Shoko Yoshida, Akira Yamamoto, Masato Tanikake

Departement of Radiology, Kyoto City Hospital

| Abstract |

In this review, we present the imaging features of computed tomography (CT) and Magnetic

Resonance Imaging (MRI) in various emergent pediatric central nervous system (CNS) disorders. In

these disorders, imaging such as CT and MRI always plays a major and essential role in the diagnosis and

treatment. The topics consisted of infectious and inflammatory disorders, traumatic disorders including

shaken infant syndrome and penetrating traumatic injury, and cerebrovascular disorders. Radiologist and

pediatrician should be familiar with the imaging features of these emergent CNS disorders and know how
to use and interpret CT and MRI effectively with low-dose radiation.

Emergent pediatric central nervous system disorder, Brain CT, Brain MRI
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T4 A T <. TO : congenital toxoplasmosis or U3 P O i % iy VL AR LI O M i 2 &
toxoplasmosis + others (M 77 2~ N U2 D THbH-TL 5. ENYWoRGTlL, 18 HE
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{ b AATT4ILA), Hiherpes simplex virus (fji [EIANE (Polymicrogyria) (Fig.2) <iilidhe (Lis-

Fig.1

The neonate was born at 37 weeks
gestation with birth weight of 2576g
The Apgar scores were 9/9 points.
As apneic spell were repeated, brain
CT exam was done on day 1 and it
showed subarachnoid hemorrhage.

1 year and 10 month old boy without significant
perinatal history presented with microcephaly
and left hemiplegia

a:T1-weighted axial images showed small
cerebellum and abnormal gyri in the right
cerebral cortex.

b : T2-weighted axial images show shallow right
cerebral surfaces and abnormal gyration of
the right cerebral cortex with right ventricular
dilatation.

c : T1-weighted sagittal and T2-weighted coronal
images depicted polymicrogyri in the right
frontal and parietal cortex.
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Fig.3

One-month old baby presented with fever
and poor sucking

Brain CT reveals low density changes in
the left temporal lobe and punctate high
density spots in the left temporal and right
parietal lobes with slight cerebral atrophy.
This baby was diagnosed as herpes
simplex type 2 encephalitis.

Fig.4

One-year infant presented with develop-
mental delay

Brain CT showed punctate calcifications and
low density changes in the periventricular
white matter, with ventriculomegaly. Sub-
sequently he was diagnosed as congenital
rubella syndrome.
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3. ZAMANAE (Acute encephalopathy)
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Fig.5

14-year girl presented with sudden onset
of mutism, decreased consciousness and
drowsiness. She had been treated for acute
sinusitis with endoscopic sinus surgery.
Brain CT (a) shows subtle compression of
the left anterior horn of the lateral ventricle.
Contrast-enhanced T1-weighted axial and
coronal images (b) reveal fluid accumulation
and prominent leptomeningeal enhance-
ment of the left frontal region, suggesting
subdural empyema. Emergency left frontal
craniotomy confirmed subdural empyema.
(BN : i\, - BRR 2 6 a2 NB RS B 0 3E
iz, TR, NEEEZH 2005 ; 68 (suppl)
£4YEIH)
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Fig.6 Two month old infant presented with
poor sucking, lethargy and apnea.
Emergency CT shows almost normal
brain parenchyma (a). CT at day 2 (b)
reveals poor differentiation at white
and grey matter junction and diffuse
low density changes of cerebrum.
CT at two weeks (c) reveals marked
diffuse low density changes of cerebral
white matter and atrophic changes
with ventriculomegaly. She was
diagnosed as acute encephalopathy.
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% O{thod MERS O st & L ¢, litows 4. [MEEMEEIER (Acute disseminated
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Fig.7 7-year girl presented with fever, vomiting and diarrhea
She had had no perinatal event nor seizure disorder. Two days after, she was brought to
ER because of decreased consciousness level. Brain MRl with T1-weighted axial and
sagittal images looked normal. T2-weighted axial and coronal images (a-b) depicted slight
hyperintensity changes in the genu and splenium of the corpus callosum as well as the
periventricular white matter. Diffusion weighted images (c) revealed marked high signal
in the corpus callosum and deep white matter. ADC images (d) also showed restricted

rd

water diffusion in the corresponding regions. On the 3™ admission day her consiciousness
returned to the normal level. On the 4" day MRI exam showed that all abnormal signals
disappeared. Subsequent examination found adenovirus antigen and she was diagnosed as
acute encephalopathy (clinically mild encephalopathy with reversible callosal (splenial) lesion
(MERS)) . She was discharged on the 7" day.
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Fig.8 Three-year old boy presented with dysuria, fever and paraparesis seven days after the a \ b
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onset of meningoencephalitis. MRI exam shows multiple hyperintensity spots in the
cerebral white matter, internal and external capsule and thalami on FLAIR sequences (a).
T2-weighted cervical and thoracic spine show prominent high signal abnormality in the

entire cord (b). He was diagnosed as ADEM.

(BINRE : fEHK - PR S l/NEEIRZET OMED L, BRMEE DBHEH 2005 68(supp)&H351H)
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3. &4EERE TS (Acute subdural hematoma)

S 0L (subdural hematoma) 13, Sl#EE4E

(B L B OGN IROWEFEIZ L A EDTHY,
LA L Hh T he & EHDE T,

1Al

Fig.10 7 year-old girl presented with headache
and vomiting
Brain CT reveals acute right epidural
hematoma compressing right cerebrum
as well as right temporal bone fracture,
diastatic fracture of right squamosal
suture, and subgaleal hematoma.
(BN : fEWR - FRR 5 & Ao/ NB R RS KT sl
s te, FIREEE. /VEEESHT 2005 68 (suppl)
S VEIA)

Fig.9 14 year-old boy was struck on his head with a baseball a \ b
Brain CT with brain window (a) and bone level (b) show depressed fraclure in the right
frontal bone and small contusional hemorrhage in the right frontal lobe.

(BINRE EWR - FRR S & A/ NEEHREZ R OXED DT,
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Fig.11 16-year old girl hit her head because of a seizure attack. Brain CT (a) at ER shows 4 | b
thin subdural hematoma without significant mass effect. Three hours later her
consciousness level decreased and subsequent CT (b) reveals significant enlargement
of right subdural hematoma with midline shift.
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Fig.12

1-year and 7-month old boy present-
ed with decreased consciousness
level after a fall in his home while
playing. Brain CT (a) shows three
layered subdural hematomas of
different ages. This type of subdural
hematoma is typical of the results of
child abuse. Brain CT (b) two years
later shows right hemiatrophy. He
suffered hemiplegia, epilepsy and
mental retardation.
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3. fE## A% R M 42 4E (Cerebral dural sinus
thrombosis)
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she fell while running with a wooden bar in her hand. Physical examination showed ¢ | g
no abnormal neurological findings. Brain CT (a) shows small fragment of high density

in the right frontal base and CT of the bone window level (b) shows that it has the

same density as cortical bone. Multiplanar reconstruction of coronal and sagittal

plane (c) reveals that the small fragment of high density in the right frontal base is an
upward displaced bone fragment of the right frontal bone. Volume-rendering images of

bone window depicts 3-dimensional appearance of bone fragment (d) .
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Three-month old baby presented with fever and
seizure. Brain CT (a) shows low density changes
in the right insular cortex and right cerebral white
matter. Detailed view (b) shows hyperdense MCA
sign. Subsequent CT (c) 18 days after onset
shows prominent low density changes in the MCA
distribution with right ventricular dilatation.

(3wt 1 & V) B1H)

Fig.15

Six-year old boy presented
with headache and seizure.
CT shows large subcortical
hematoma (a). T1-weighted
axial images show isointense
hematoma (b). T2-weighted
axial images show high
intensity hematoma with
abnormal peripheral flow-void
signals suggesting AVM
and right frontal subdural
hematoma (c}. Right internal
carotid arteriogram reveals
small AVM (d).

(3Z@k1 L W5



Fig.16

Five-year-old girl presented with headache and vomiting during
treatment for fever by family physician. Her brain CT shows right
occipital subcortical hemorrhage (a). Subsequent MRI shows isointense
hemorrhage signal (b-c). T2® weighted images show prominent signal
void in the right occipital white matter (d). Contrast-enhanced axial T1
weighted images (e) reveal non-opacified right transverse sinus, so-
called empty sinus sign (f). She was diagnosed as transverse sinus
thrombosis of unknown etiology.
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