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Practical diagnostic imaging for children at pediatric hospitals
—Perinatal brain damage : MRI findings —

Tetsu Niwa”, Noriko Aida”, Ayako Shishikura”, Kazutoshi Fujita" ?

Department of Radiology, Kanagawa Children’s Medical Center”

Department of Radiology, Yokohama Minamikyosai Hospital”

—( Abstract )

The development of the neonatal brain is systematic. Because imaging findings of the
neonatal brain are distinctive, the scanning method should be optimized for neonates. In
perinatal asphyxia, the patterns of brain injuries are related to the period and severity of hypoxia
or ischemia. In this article we describe, first, scanning technique and normal imaging findings
on CT and MRI of neonatal brain ; second, imaging findings of hypoxic ischemic encephalopathy,
especially MR findings correlated with neurologic prognosis. We also describe recent imaging
techniques including diffusion-weighted imaging, magnetic resonance spectroscopy and
susceptibility-weighted imaging, which are used neonatal hypoxic ischemic encephalopathy.

Keywords : Neonate, Perinatal brain damage, MRI
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Tl E AR A A S BINE B Y, DA
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WA HD, KL L TMRIAETE 5.
AFTid, CT, MRIOfRAEE, IEFHBZIZONT
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CTH#ZE
CT I Il iy s e [ CHaZE N 2R DS WA E 5
n, MerOMENELIZHEDA ) —=V

77 U IS0 KTEAE D REEE, JEHEOREBILE
HE LT TEN 5.

K& 121X conventional scan A3 Tl L 7248
RECTIRE T2 DR H 5. XL <L Tk
WK, BUE T AMEN D DM, HERIDPETET
L RIFAEEIXAES i\, £72, filmingd L
UFE=Z =W COHNERIFTE T, W
DY EDFRUTHEETILELRHS. BED
7= MBI B B S SM2 TRCiTR T,

Conventional scan DR 4
BEIT/ER 120kV/200mAs
254 AT 4 mm
Window width/level 80/40
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5ZENHMOEA R SR, XEEEEE LS
ZBKE B 5, VHSHEOWRE E2 255813
ANAF ¥ VAL 3D 2ER T2 5E, G0
HIZ DRGSR 2RO DEZENRLETH 5.
CTFRR

WHEROABE IR GERENEL, CTTIE
U F AN AR 3. SEBIKEE, BB
SERZ BN AR g, IR, R ORI
FESL, B2 5 AT 2L % % (Fig.d1).

KWW OCT T, MWE LK TFIKERE
(germinal matrix layer) 23R LS BRI % 7
¥ ME BRI, BRI B B
BE AT 0L s B E Ml Th b, TIHh5
P A 2 12 1 5 TlEE UK B A TR
INB. ME LR TRk 8 ~ 28 G2 FEE AN
REFT, 19~ 2322 TRMISARRER I, 2834
ZBUERMEL, 323 TIRMNIZ A B (Fig.2).
MRI&RE
FAEWRORIZ/NX VDT, RATHOEET 1 L

OO IFEHIA N EFHHT 2 5L, FirEl
HbEIEY R ENBETH B, BREICENT
X, WNRETHHEBIZH DY -G % T 5 MEH
b 5. WAERIRFEOZN T3k~ » 7 2 M))
BhETHHDITK L, FREAMEIZRIER D7
WEEEGESEETHE. V- VR _BQL“C
i3, spin-echoi% & L < I3 fast spin-echo 5 TDT1
TG, T2HFAGAHEARL LD, HulLd )
I CORFGNVETH . —MIH R %@h
KayGaENEGL, WA T2mHA%+28 %1
echo time 1% 120~130ms T2 DR E N & LL\I 2,
WER EFEREORMIICIna Yy b7 2 b %@5
7= DIZIEHER D spin-echo L3 Th 508, WA
O MRIBE T ] 2 5 23 X hudug, fast spin-echo
BIZTE ok ay b 2 B ELR, BRARHE
DFEEIZ DN S, 274 ZZRROEMIZH
b, 3~5mfEETHED gap & H 1T WIS
Y& L. Fast spin-echo Tl echo train length
EHED LT ELNLSICTIMELRH S, i

Fig.1 Normal brain CT

a, b : CT of a 40-week infant

c, d : CT of a 2-month-old infant
CT at term period shows relatively
low attenuation in the white
matter (a, b). CT attenuation in
the white matter increases with
maturation (c, d).
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MRIFTR
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JCEFE RIS 2 2T 5. FHERE G0
VOO EREN 2§ 54103, WoBEEK
(AR OLEREEN IV ERER AN A 728 D) T
B, BEOHMATTba e 6 kv, Bk
WIZH 0 2 HE DTG, T2AGE TORES
X, MOKGEHENZNT &, FHBEOBMHLH
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MFIRIZ CEE S, T2®mFAGI URESLE

Fig.2 CT of premature infants

a, b : Postmortem brain CT of a 24-week infant with subependymal and intraventricular

hemorrhage.

¢ : Brain CT of a corrected 26-week infant with subependymal hemorrhage and hydrocephalus.

d : Normal CT of a corrected 31-week infant.
e : Normal CT of a corrected 35-week infant.

CT of premature infants shows relatively high attenuation of the germinal matrix layer (a-d,
arrows). The attenuation of the germinal matrix layer decreases with maturation, and is

generally obscure after 32 weeks (e).
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LCid® 51 5. TG CTOLEALAH T2 mig
TOZAZRATT 5. W Cld iy e
NI S, BURHESMAGER, L v IR &
NI, DR PR BER L 2 RS R A 5
T3 (Fig.3).

# A4 RARSE (KBRS 1 RE 1 4 A iE)

BRI MR IZEE L Tid, Rk & B 5
RIS %E L, BEEZTZEHEFERICZED S S
TREERF N 2 1R 2R, BERIEIR A & R O B E
ER MR AN VR EHET S Z LIIHS TIEEL,
UL IIROL Vet ite | IS NS R (19 & S Gah | (1K 45
MRE (X, HEHFOMRE, FEoiletl, BEoREhE o =
WRICRAFT 5. Wi§ Eid, B8R OKER - (KR
F#12 & % partial asphyxia &, 3% U VWVIKIILE R MR

FIRRE L 12 & % profound asphyxia TH /& - 72
RAEST3. KU (34 351) T partial asphyxia
TIEMERF AR CE, FERTHM2AE TR
<, WP (36 ~ 5638) 1213, parasagittal injury
AT R0, Profound asphyxia Tl A 2 7 I,
WHPEER T NOLE S, RO S 2 —
N

AR (~343H) kIR (36~5650)

i X E )i Wi ) .
al:;}rlgi}a ijzgg%ﬁ%mﬁ Parasagittal injury
Profound
asphyxia SHIE AT AL

MRIUBREE IS, JEOIRE A HERIE B 72
IR HETT S DA, ROREH K%

Fig.3 Normal brain MRI of a neonate a c
a-d : T1-weighted images, e-h : T2-weighted images flgln
MR images show relatively high intensity on T1-weighted images, and low
intensity on T2-weighted images in myelination, including the dorsal brain
stem, the decussation of the superior cerebellar peduncles, the optic tracts, the
posterior limb of the internal capsules, the lateral thalamus, the optic radiations,
central corona radiata and rolandic and perirolandic area.
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(periventricular leukomalacia : PVL)

o =5 R D VLR AL 1, R B LS Rl L o
e D 7= DG BEAATVE TR L T2 27 7l
Jie D wir KA e 3, I P K B AT v N —
VZIZTHEER TR ZEICEBEEILRTY
. WHEPERNCIE, RIS & B VB O - B
AT H 5. MIGE =A%, Monro fLVT %
DHBEIHEIE L, HRE 2 55 (3 A = A58 8 P,
HIF PO VB @ i 23 % K & MRIT, FH4]
WA SR R P S T a1 T RUKEE 5, T2
WG TRIREE S 2R 5715 (Figd). HWE
132 ~ 3HBIIIAHMEKIZ N =2 58035 0,
Z 1% Cystic PVL & IFE.53 (Fig.5) .
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TIRA ICINERIRED %, SR RENPHI %<
5. Fiz, RN EREONKE R TS, Cystic
PVL, MEREARE L & O E S E s W %
PEZIZ 4 KIS D PVL (end-stage PVL) & 7& 1),
SEE TR/ DU R L 22 5 (Fig.4). PVLIS
& BB O BB T, BT ENSE
19 % P A RS 2 Mg Al s e <,
FEME THRIRMEAE U9, FEOFPH AV &
I A SRS 2 kg & 4RI & A, M DU RR
Ehd. —Jh, BHOESRELZTTCEISTLE
end-stage PVL & 137 & 72\ (Fig.6) .
EFRFHIM (subependymal hemorrhage, SEH)
R, AR IR LR oD S 2 IR
f& (germinal matrix layer) DKL, FHERIC
KO WEssb U 7= A 23 i6e - i35 Z &2k D
HECBEEZLNTNEY. 1500 g KL T Ok

#IIZZ < AoND. BIRBLHISIRE, EXT

a/bjc|d
e|f

Fig.4 Periventricular leukomalacia

a-d : MR images of a corrected term infant (a,
b : T1-weighted image, c, d : T2-weighted
image).

e, f: Follow-up MR images at corrected 15
months (e : T1-weighted image, f : T2-
weighted image) .

MR images at corrected term period show T1 and

T2 shortening of the periventricular white matter

(a-d, arrows), and irregularly enlarged ventricle

due to white matter damage. Follow-up MR images

show white matter volume loss and irregularly
enlarged lateral ventricles. This patient presented
spastic diplegia.
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HERE, MNENMEEY 2. BikmEic it s h s FRTHMBEDONEY T V3R L TN
MRI T3 il % o i S 2 S8 02 L & I 5. NEVT) VIWEICMA TIEBE (EE
BRU T TSRS TRifs 5 ~EfE 9, T25Rig e ad) A, SNSRI & &

CCIRE S AT (Fig?7). FHOBE, AR % (Fig7). —f, BEMUN%ICHFHN % MRI
HHT2RED D 2. T, BIEMED ERFHIlLE LTONEYF Y ¥

Fig.5

Cystic periventicular leukomalacia

a, b: MR images of a corrected term
infant (a : T1-weighted image, b :
T2-weighted image) .

MR images show bilateral cystic lesions
in the periventricular white matter
(arrows) with ventricular enlargement.

Fig.6

Periventricular leucomalacia

with favorable outcome

a, b: MR images of a corrected
term infant (a : T1-weighted
image, b : T2-weighted
images).

c,d: Follow-up MR images
at 11 months (¢ : T1-
weighted image, d : T2-
weighted image).

MR images at corrected term
period show periventricular T1-
and T2-shortening (a, b, arrows)
without parenchymal destructive
change or ventricular enlarge-
ment. Follow-up MR images show
no parenchymal damage. This
patient presented no neurological
deficits.



Vol.24 No.2, 2008 107

Fig.7 Subependymal hemorrhage
a-d : MR images of a corrected term infant
(a, b : T1-weighted image, c, d : T2-
weighted image)
e, f: Follow-up MR images at 2 years (e : T1-
weighted image, f : T2-weighted image)
MR images at corrected term period show subep-
endymal hemorrhage (a-d, arrows), with abnormal
signal in the white matter and ventricular
enlargement, which indicate parenchymal
damage. Follow-up MR images show ventricular
enlargement with white matter volume loss. This
patient presented spastic hemiparesis.

Fig.8 Subependymal hemorrhage with favorable neurologic outcome (same patient as Fig6) a|b|c
a, b : T2-weighted MR images of a corrected 36-week infant.
¢ : Follow-up T2-weighted image at 11 months.
MR images at corrected term period show subependymal T2 shortening (a, b, arrows), which
indicates hemosiderin, without destructive parenchymal change or ventricular enlargement.
Follow-up MR images show decreased hemosiderin without parenchymal damage (c, arrow).
This patient presented no neurologic deficit.
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YL D BT O FERRIA 121328 5 Y
(Fig.8).
Parasagittal injury
BT TIIBIIRSZ U d6 1) B3RS (watershed
area) IZFE, BE MIIBITLTED, KR - (K
B 312 & 1 watershed area |ZFiE 2 %72 L 970,
FHTIIRES LB LIV, CTTiRaNn
HEZD»rDIZ WFEOMED S D, FHEIZIEMRI
NUETH 5. MRITIZ, i KABIR/ Hh KAk Bk,
rh KB / % RIBIIR OB RIS, B 24 1
LA PEHGREE, 24 KEfA~ 7 H CI3dnaieRi g
B K OT2 @RI TRA 2R 5 5 (Fig9).

PPN IR RER A ZEE T 5. BV S 5L
Y H U 0] oD THEB 12 bR T 2R EB oD ML 37 43 4 75
<, IKUER - RER R X A HEIC TGS 0%
fatEZE b 3 < MG TEER I LU AR 7= L 22 K4 D
7y ¥ a2l — AROMKM (ulegyria) AR E N B
(Fig.10).

Parasagittal injury TiZ, B8 - BB FEHEEAL
I NS, FEBARHEINS 20, Tuha
FREDFERENFIZ2% 5. 2 < DG, WA
UHTEA UAGEC BIASED B - B FAHBEICRE L,
FUDEIZ KA T W00, BHEMEE 535
JEGNEZA 2w, R A2 @A L, O

Fig.9 Parasagittal injury

alblc

a-c : MR images of a term infant at 6 days (a : T1-weighted image, b : T2-weighted

image, ¢ : diffusion-weighted image).

MR images show abnormal intensity in the watershed area of the arterial territories (a-c, arrows).

10

alb

Fig.10
Chronic state of parasagittal injury
a, b : MR images of a corrected
8-month-old infant (a : T1-
weighted image, b : T2-
weighted image).
MR images show T1 and T2
prolongation and atrophy of
deep white matter (a, b, arrows).
The overlying gyri are shrunken
with the deeper portions of the
cortex being more severely
involved than the superficial
portions, creating mushroom-
shaped gyri known as ulegyria
(a, b, arrowheads).



FORENLSE, KR EZ 2T 5.
BEEH 4 7 {R3E (Profound asphyxia)

R, BN L gD, EHEOMEER - KRR
2k, W, REIKEEATICEEEIRS. 5
ARG L 254G, KRR S h S, K
2T, AECtE - TEIT T 2 8L DS T
R OWE R R EBAIIZ —F L TR IR0, 4T
HRSE B & BRI O BEE & B4 5 5007 & DOBfRIZKRD
WOTH 5.

VaR R & 521 R0 g W

8~9 » Huit  Mair, FUR

9 H fEe, IR, L ¥ 2%

10 » A WIRAMIRE, v v XK, Wi,
BB At

AL OHRER A TLNSEIZBI L T3, MRIIZT

Fig.11 Profound asphyxia of term infant

a c
a-d: MR images of a 38-week infant (a, b : T1-weighted image, c, d : T2- el flglh

weighted image).
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W2 W%+ 52 H F 0 L, LU, WlpE
YOMRIFT R %2 fR0icali N 5. MRITI, S
BN HRALIC TUEFTIE TOERB S 2RD 5
75 (Fig.11).
HRERTERRZED P PN L Cid,
72 RS 4 O CT AR il & SR 10 T 14 3 5 2 LA
BIL, CTCHMIKAE % & A 725 2 25 KR
PHNETHRAREHEEN TS (Fig12).
W OMRIZ 7~ 10 HEAERIT, BHUAIZ
T15851%, T25HHB I TRERFS M RA LIz
V. FRHIMRIBR A TOMREN T HRARRK T &
LT, WEHIKABEICT2R#AE TRIESNAL
W6 RIUL, MEBYENIIMMERRE, TuhA, B
RENENE A PR S e E LY (Fig11). — 4, Tl
WG OEES 72T OLAIINT L & MR
BARRK T &34 5 251 (Fig.13).

e-h : Follow-up MR images at 6 months (e, f : T1-weighted image, g, h :T2-

weighted image).

MR images at term period show high intensity on both T1- and T2-weighted images in deep
gray matter, rolandic and perirolandic areas (a-c, arrows), which indicates an unfavorable
neurologic outcome. Follow-up MR images show atrophy at the portion correlated with the
abnormal signal area at term (e-h). This patient presented cerebral paralysis, epilepsy and
mental retardation.

11
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Fig.12

CT findings for prognosis in
profound asphyxia

a: CT of a term infant.

b : Follow-up CT at 6 months.
CT at term shows low attenua-
tion in the deep gray matter and
white matter, which indicates an
unfavorable neurologic outcome
(a). Follow-up CT shows diffuse
atrophy (b). This patient presented
cerebral paralysis, epilepsy and
mental retardation.

Fig.13

Profound asphyxia with

favorable outcome

a, b : MR images of a term infant
(a: T1-weighted image, b :
T2-weighted image).

d, e : Follow-up MR images at 22
months (¢ : T1-weighted
image, d : T2-weighted
image).

T1-weighted image shows

bilateral high intensity in the

deep gray matter (a, arrows).

T2-weighted image shows

no abnormal intensity, which

indicates a favorable neurologic
outcome. Follow-up MR images
show no parenchymal damage.

This patient presented no

neurologic deficit.
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ZOHEB O L & IZREE T OIS E(L
T3, BEEFIEFEHMUNE Shs. 2
IZEERSU AL L ED S Z &R, RIZLY
e N2 ZLISHERET 20’ H S (Fig14).
PEWOGRFS H & 18 X 2 JEHUFR B (apparent
diffusion coefficient : ADC) % & &= M2 5Ffli 4%
ZEEBEtEh T3 KNOEHHEOEE,
{512 & B T80 SR 3 R ¢ ADC (PEEER E0)

Fig.14 Serial signal changes on diffusion-weighted images of profound asphyxia alblc

a-e : MR and CT images of a term infant at 2 days (a : T1-weighted image, b : T2- d

-~

weighted image, ¢ : diffusion-weighted image, d : apparent coefficient (ADC)

map, e : CT)

f : Follow-up diffusion-weighted image at 10 days.

Diffusion-weighted image shows bilateral high intensity in the thalamus and white matter with
decreased ADC (c, d). CT shows bilateral low attenuation in the thalamus as well as white
matter (e). Abnormalities are obscure in conventional T1- and T2-weighted image at this period
(a, b). Abnormal signals are indistinct on follow-up diffusion-weighted imaging at 10 days (f).
Although diffusion-weighted imaging is sensitive in early detection of hypoxic-ischemic injuries,
the scanning timing and imaging interpretation should be carefully considered.

13
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DFHAARIETH 5. RESIKEE O ADCIK T i
FHARKE T (<1.0X 10 mi/sec) T, 10 H LA
TRTPHRERMLZOE T2 WG 27, PLk
RFG CREE AR T 256, 253 ~ 4 HuER
fAhTdh 5.
Magnetic resonance spectroscopy (MRS)

MRSiZ7va t Y HOLEY 7 bOKE X LE
TS, ERNO ST ORE - K7 E %
NRZZENTES. FEFIIL CIIESE22H
7z,

FAE RSB 50T, MR 2 S0 some
L, 2GR A 6 FEE O M A3 ] §E T N-acetyl
aspartate (NAA) DK, Lactate® E5H- & UTHE
»wohs (Fig1s). ZIESHEETIRELL, Z
DB%IEHALT 5 Y. JAEMRS % v 72 1 7 %
THIOWE L Sh, HIER, K TONAAKT,
Lactate F5HI 2N PRARK T xh 5™,

(W

772U, BESTIET — & OIUE S R BEEO
iR 2s & —E D RIIZIT RS> Thzgn,
Susceptibility-weighted imaging (SWI)

Susceptibility-weighted imaging 1335 D HHZE
P M L - ST, I, IR B
N5 (Fig.16). HIMMZBILTIE, T2 Mg T
RAWEETH 5. HAERICH T 5 WK, EEK
TOHFIRIREEIZBI L TiE, +3ICBiHch Tk 5
T, SHROMEI B EN5.

Bhi)i

e R SR 2 B U T, AR, RER I,
MR spectroscopy = & 5 F-HfEE ORI, b &
CP R TPUMADIBTIZET 2 WMELA SN D H,
T = 2 OFIE - ED RS E > T, @
TEDOME L & II5H% & HSICFH ARG e &
T gntEbNS.

Fig.15

Early detection of hypoxic-

ischemic injuries with magnetic

resonance spectroscopy and

diffusion-weighted imaging

a, b: MR images and magnetic
resonance spectroscopy
(MRS) of a term infant at

1 day. (a : T1-weighted
bag image, b : T2-weighted

image, ¢ : diffusion-

weighted image, d : MRS).
Diffusion-weighted image
shows bilateral high intensity
in the thalamus (c, arrows).
MRS show elevated lactate
(d, arrow). Diffusion-weighted
imaging and MRS are sensitive
for early detection of hypoxic-
ischemic injuries. Abnormalities
are obscure in T1- and T2-

wm | weighted images at this period
(a, b).

14
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Practical diagnostic imaging for children at pediatric hospitals
—Chest—

Kumiko Nozawa

Department of Radiology, Saitama Children’s Medical Center

—( Abstract )

and pneumonia.

Chest radiography is the most frequently performed procedure and is the initial examination
for pediatric lung disease. The diagnosis of pneumonia is one of the most important challenges
facing a radiologist interpreting a child’s chest radiograph. The thymus is extremely variable
in its radiographic appearance and sometimes shows findings mimicking those of pneumonia,
cardiomegaly or mediastinal tumor. It is important to know the normal thymus various to
interpret the chest radiograph. In this paper, there are two themes, “thymus” and “pneumonia”.
I focus here on the radiological appearance of the typical and atypical features of thymic tissue

Keywords : Normal thymus, Neumonia, Chest radiography
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Fig.1 Thymic sail sign, chest frontal radiograph
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The right lobe of the thymus exhibits similar features except that its inferior margin is more
likely to be flattened at the minor fissure and produce the “sail sign”.

HM X SRE TR S h B IEE RO K % X1
BeeThb. WK EMPRETEREINENL,
R ERERREIC L > T & LT 5. Hem X b
L 2 TR L, ERREEIC RS 5 Z
Ly Ficid . ANLTIRIRD 72912 iR
WOPLKNE TS, FHC3EUT, s- el
HILUT TR IR AR 2 08, AZE S KX
W MR R X RS LR RS I RTHERR A o
ZEERRERE L L CHlith X 5. LIE LISl 3
DAL EHRERRE AR SN, 20
Bnay FOWIZETNE Z e bsail 4 v &
g5 (Figd). WalRZEEED g A kg D 5k
WSS THEIT O &S A ARSI ERH D,
wave 4 v EIEEH S (Fig.2). MalgAs o4k
EES XIHET B ek ER O Db L WG %E
295, 2 OLAMEG TOILADA k4 -3
DZENHEMTH 5. A LHER 22 MM & D
AN RS SOB SR O A IR ML it o
MGG L, MIinGeHEHTH 5. HERMkEEE L
LCROONBE4E 55 (Figd). @, WX
PG E TR & KI5 & % IEREC X4 % 2
CAIINEET D 2 A3, AR U C g R P L 2 22 5
TS B &2 OEE RS 2 2 L nhEL & 5
(Fig.4). IEWHRIRA akx X TR a3
N, X - XEESCRIAE s & OREATREE % EHE L
KWZEMNEFEHITH 5.

Fig.2 Thymic wave sign, chest frontal radiograph
Indentation of the anterolateral edge of
a large left lobe of the thymus opposite
the contiguous costal cartilage produces
scalloping of the thymic edge.
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PO —MEERT & Sh Tz EE, S
WA & O 7= S R TR 5 5 &, bkt
RMUERERE 2 KIS 5 &5 A 60 5 HHIIC 08
T2 KD GEHEORRMESBE I NS K51
7= (Fig.h). HIMWHRER T ¥ r oy Zifl
N AARERIE 7 & OWRAINIR TI13 Z D X 5 AR FHE

Fig.3 Prominent normal thymus in a 10-month-
old asymptomatic boy, chest frontal
radiograph
The large right lobe of the thymus
simulates upper lobe pneumonia.

p A £
B ol

Fig.4 Pneumomediastinum in a newborn, chest
frontal radiograph
There is air between the thymus and
heart, which elevates the thymus.
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Fig.5 Normal thymic ultrasound in a 4-month-
old boy. Longitudinal transverse scan
Multiple branching linear echogenic
structures are seen throughout the
parenchyma.

Fig.6 Magnetic resonance appearance of
normal thymus in a one month old girl,
coronal T1 weighted image
The thymus is clearly distinguished
from vessels, is of intermediate signal
intensity, and is slightly brighter than
muscle.
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CT X MRI T3 Mg % ELflith c % 3 720, 2
WO ERLEBOFEIZ A TH 5 (Fig.6). Hifl
CT CHpIA & [AIFEE O¥ERE, MRI T T1 583 (%
THINE D DI 2ICEES, T258MAMEG THN
KOS AEGES AR T, UBFE RS
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AV — I NGB REE, R OMIASE,  BETFRE &S
DIEPET R s & &R T HE 3R R e & 2 5.

Ml IEH A ER & U R (1 e i
HRR) 23 5. S 0 rpifehi (ERHRIR IR &

Table 1 Pathologic causes of thymic enlargement

Teratoma

Malignant lymphoma / leukemia
Langerhans’ cell histiocytosis
Thymic cyst

Hemangioma

Thymolipoma

Carcinoid tumor

Thymoma

TR %‘.;U "
SERIA) i

Fig.7 Left-sided ectopic (posterior mediastinal) thymus in a 7-month-old boy
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R TEIDE, SURPRE) | BRAERR VRIS T B (Fig.?).
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FRIZEFIC ) VO SEilER & OFENHE & 2 5.

Jed it D95 I iR D JR K12 1 Table.1 D & 5 &%
BRI oh5 (Tabled). AL ZX 512, I
BTRRE - XVE X e L OB{IMENOEYZ R T
Witr, WIS R U2l % 5 2 5728, HAXAR
FETIIRE - [UEXANDOLEPER 2 hic L 2558
DA AN EE 25 HIEH & % % (Fig.8). Mk % 1F

3B 55, BUTZIZCTRMRIAHHTH 3.
i K

NLORBHAX MG H 2 Rt BB, ik
DA MR & HEAAHIHE O—D2TH 5. ik
HH XGRS CORE TR T H % 5, W
XA Y) 5 BT S M, Y] R
2T E FUSMLE A THlige & s & % aTRENED &
D, ERZET5 (Fig9). MioEE Mk k%
W DA A RE D A, MESUN & DR 7
PR Z 2% <, BRRIER R LR~ R AT 7
LEbETHIT 2L end. £72, FLRMO

a : Frontal radiograph reveals an unusually opaque appearance of the thymus on the
left with apparent extension to the posterior aspect of the first rib.
b : Contrast-enhanced computed tomography reveals tissue of identical attenuation as

the thymus with direct continuity with it.
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Fig.8 Massive thymic enlargement in a 3-year-old boy with acute lymphoblastic leukemia
Frontal and lateral radiographs reveal a large mediastinal mass occupying the anterior and
middle mediastinum. Lateral radiograph shows the trachea to be more posterior in location
than normal, and narrow at the level of the thoracic outlet to the tracheal bifurcation.

a\b

Fig.9 Effect of respiratory effort
a : Expiratory film in an 8-month-old infant with a cough. Note how the lungs are poorly
aerated, the heart borders slightly difficult to see, and the lungs around the hilum
opaque.
b : Inspiratory film in the same infant reveals better inspiration, with the lungs fully
aerated and no abnormality seen.
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TR 70 658 &2 7R $IEBI Tl CT TR 236 H T,
ZOBECMiZ ) TR - SUE LS RS #
REBZZENEETH 5.

EHYIC

i 8 HELAE X AR LW e ® B 3T e AR S i ik oD
=T, HKRZWOMRARSTTH 5. Nl
TIRUDEEE RVEHET, iRk &0 SNRE

Fig.10 Right upper lobe and left lower lobe pneumonia in an 8-year-old girl with fever and a \ b
cough
a: In the frontal projection, the rounded shadow suggests a “round pneumonia”, and
segmental consolidation is seen through the cardiac shadow.
b : In the lateral projection, the opaque shadows are in the posterior segment of the upper
lobe and basal segment of the lower lobe. The left diaphragm is partially obscured.
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Fig.11

Pneumonia detected on the abdominal radiograph.
Because lower lobe pneumonia can present with pain
referred to the abdomen, it is important to carefully
examine the base of the lungs. In this instance, there
is increased opacity of the right lung base.

Fig.12 Congenital cystic adenomatoid malformation (CCAM) in a 10-month-old girl with fever a b
and cough
a : Chest frontal radiograph shows large mass-like opacity in the right lower lobe. She
was treated as having round pneumonia and the clinical symptoms disappeared,
but a follow-up radiograph showed no change.
b : Contrast-enhanced computed radiography demonstrates a multicystic mass lesion
in the right lower lobe. There is no abnormal vessel from the descending aorta.
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Fig.13 Recurrent pneumonia due to bronchial foreign body in an 11-month-old girl
Frontal radiograph shows bronchial dilatation and cystic change in the left lower lobe. The
capacity of the left lower lobe is decreased and the left upper lobe is overinflated. Chest CT
shows that there are multiple small cysts in the left lower lobe, with a small nodule seen in
the left main bronchus. At bronchoscopy, a peanut was removed from the left main bronchus.

Fig.14 L

Malignant lymphoma with left main bronchial obstruction
in a 9-year-old girl

Chest frontal radiograph shows complete atelectasis
of the left lower lobe and shift of the mediastinum to
the left. The left main bronchus is stenotic. Computed
tomographies with contrast enhancement are performed
on the next day, the left main bronchus is strongly
stenotic and there is a soft tissue mass around the
bronchus. The left lung is completely collapsed. Biopsy
of a soft tissue mass from the left main bronchus proved
it to be malignant lymphoma.
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Practical diagnostic imaging for children at pediatric hospitals
— Liver, gallbladder, pancreas —

Kimio Kanegawa
Department of Pediatric Radiology, Jichi Children’s Medical Center Tochigi

—( Abstract )

Diagnostic imageing is used according to the symptoms of the patient and the differential
diagnosis. In this paper, the symptoms are classified in five groups : - 1. abdominal tumor or
fullness, 2. abdominal pain, 3. infectious symptoms, 4. jaundice, 5. splenomegaly, hematemesis,
bloody discharge, and disease with symptoms noted above are explained.

Keywords : Diagnostic imaging, Liver, Gallbladder, Pancreas

Table 1 Symptoms of liver, gall bladder, and

L &IC pancreas disease
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LIPNAR S A Rupey ¥ X3 REERISEAE, Jo KMENIERE, bile plug
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kAR E L EORERERT 2. 82 ~85% L I WESEPHEVE R e DITREZ,  FFS4PIAREAZREE,
FHFRRAERE 72 &

136 5 ABUFIZRES 5 27, WARHI & £ 56
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B %. WiliCT T3 low density % & L, ¥ #CT i
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Btrnid 5. W CT TR O R
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Fig.1 Hemangioendothelioma

Transverse sonography shows a complex mass (a). Sagittal sonography shows
decreased size of the abdomer aorta distal to the origin of the cephalic artery.

Fot s =

Fig.2 Mesenchymal hamartona

Ultrasonography shows multilocular cystic

small cysts (b).
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IRz —-DxrRwohsd. CTTIXE %
WIRIESE, AL & DAY — e low density & &
+% (Fig.3)”. MRIT&[ABKRTH 2. MK, HF
FHIRISERT 222850, TRIADBETDH 5.
M &S IS B RAR Rk 2 B e LT
fThbha.

Fig.3 Hepatoblastoma
Ultrasonography shows an echogenic mass in
the left lobe of the liver (a). Mass compressing
the middle hepatic vein. Plain CT shows low
density mass with fine calcification in the left
lobe of the liver (b). Enhancd CT shows slight
enhancement of the liver mass (c).

Fig.4 Hepatocellular carcinoma
Ultrasonography reveals hypoechoic
mass in the left lobe of the liver (a). It
appears with low density on plain CT (b).
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FA Y IFSEE & IZIER U R A RT3,
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N5 k5124 % (Figs). MRIT &Rk T1 58
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ERMHTER
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Fig.5 Undifferentiated sarcoma

L& BEa 2% (Figs).
Solid-pseudopapillary tumor

Frantzlf%5, solid and cystic tumor of the pan-
creas, solid cystic tumor & EDHFRE H 5. Lt
2% <, P 25 (10~ 745%) T, /RIS
Ll ohs?.

RER AR, e, MR A2 S 4%, JEEISE
FEEiC% <, #FEa2A L, WEBC I 2z
K5, RKLEMES Z& 8 H 5. BEIHRAE,
CT, MRICI IR 2Efa % [k U 7= g & 75 %
(Fig.7). TIsadE CRIES £ RT3 2L 8557,

[ERE27 oK%

S K 14 B & TR ARAE

FEIR & Ui NENe, #E, IEEERE 3 Ei s
LTETF 6N TW50, FARTIEZNhE ORER
MEAHZ EFdkhn, FHERE L THEREDA
MBEHVPENTH 5. AL LTI SR
7, CT, MRI (MRCP) »ibh 35, wWiFhi

Ultrasonography shows solid liver tumor with
cystic lesions (a). Plain CT reveals cystic liver
tumor (b), but non bolus enhanced CT shows
solid component in the tumor (c).
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Fig.6 Liver metastases of neuroblastoma
CT reveals adrenal tumor with calcification and liver metastases (a). MRI (T2 weighted image)

shows multiple hyperintense nodules in the liver.

Fig.7 Solid-pseudopapillary tumor
Ultrasonography (a) and plain CT (b)
show solid and cystic tumor in the tail
of the pancreas.

Fig.8 Congenital biliary dilatation
Ultrasonography (a) and CT (b) show
cystic dilatation of the common biliary
duct.
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FTRHER (byh T a—FEORRE LIRS
BN ENE), REK, WiE PO R O
L5, RO WEAEE 2, CTTIIEX, B
BALK, BEEWED density D _E 5, BEIEH O R IA
FrEA TR 5B M,

BLFREETIHEE

FFiRE

PN T IRIEE, IEERIR 77 7 — 7 L DADFEE,
FLREI% DL el g, 180 Py 2
SE, SOSHHIRRE 2 E AR & 205 Y. MR
B BTSSR 5D, BiE ISR
TIHE T 2 —0R%, CT CIXHEAUG] T35 A3 38
AN BEIIUORE LT, %ISR T/
X AT 2 —Jifi%, wheel-within-a wheel pattern,
bull’s eye pattern, T —ffifEE L (O LN
% (Fig.9) ™.

Fig.9 Liver abscess
In bacterial liver abscess enhanced CT §
shows low density mass with peripheral §

enhancement (a). In fungal liver abscess

ultrasonography shows wheel-within-a -
wheel pattern and bull’s eye pattern (b).
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HUAE, RIEZRD LVHE Z0) HETF o N 5.

=
50O R B PR OO BEE & 7 0= 0 5 UL F 5%
DFE T, HFMEB T D cavernous transformation "5
Rl 2 FRD 5nB (Fig.11) Y. AMEIZREENIZ > Z D LTV 5728, SERIHHE

E AR T AL, FEME S ORIGOA MR

10min 30min

3

60min 24hour b

Fig.10 Biliary atresia
Ultrasonography shows hyperechoic area above portal vein, with triangular cord sign (a).
Hepatobiliary scintigraphy shows no visualization of small intestine within 24 hours (b).

Fig.11

Extrahepatic portal obstruction
Ultrasonography shows portal
vein obstruction (a) and cavernous
transformation at the liver hilum (b).
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Practical diagnostic imaging for children at pediatric hospitals
—Acute abdomen and GI tract disease —

Yoshiyuki Tsutsumi, Shunsuke Nosaka, Hidekazu Masaki

Department of Radiology, National Center for Child Health and Development

—( Abstract )

In this article, we will briefly review the following four diseases, namely acute appendicitis,
intususseption, internal hernia and midgut volvulus. Although internal hernia is rare in children,
delay in the diagnosis may lead to a catastrophic outcome. Symptoms are often non-specific
and prompt diagnosis is difficult. Patients are often misdiagnosed as acute gastroenteritis early
in the disease. Plain x-ray is the first imaging in many cases : however, there is not much plain
x-ray description in the pediatric imaging textbooks. We will present one case of internal hernia
experienced at our hospital.

Ultrasound is known to be a useful diagnostic technique in many pediatric GI diseases. At

the end of this article, we will present a case of juvenile polyp diagnosed with ultrasound.

Keywords : Ultrasound, Acute appendicitis, Juvenile polyp
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KDEEHETEZEICEDIBEH ZEEPEL T
mEOHH % 17 5 graded compression technique
EHOTWS, JEARHREIEZE6mm 48 UG HE
L, —IRAEIRICKD S EHERME T, —M%IC
IEENE A <, EEICK2ERIEZLwekah’
(Fig.1a, b). FADH BT O —T 4K T5H
CHE FICARRENEH X223 H 50, [dH
ETEROWEAE, EEREERRER A L 2T
MADIZLTHEEZFEL TS Z&IZAD. Tu—
T EROEME D ICEHE AN YTT, ki
AREL, BENC Yo —-T&2@»4ZLi2kD
BEEREEL, 90°h X 2% 2 CElICHERT 5
HEAFEEL T OBV EDODETH 5. #
ADPEENDOETI - LTROOEND I END
D, £72USTi® 6N BED RN DZELHE
KEE DHEEIZRIL D E Wbh 5.

W T ORISR E W2 W OMET TIRREI1%,
ReEME99% &, WM RAFT, YbeTid, £
RPNZUS 217> T\ 55, USDOZMraEEi 100 %
T3 <, USTHEAMIITE ZWEER,
PRATR & —F L a4 T, USIC & 3 &t
R, WA X 5> TR CTDSEfT ket X 3.

L Ldbkadne LT, RFELOEGEZ)
ECTA TR E &> TOBMERE S BML T3,
CTIE, R&JE - rpE e icm<, Gl RER
TIRIEDHPA % L 0 IEMEICHIS Z & TE B,
US L IR THRAFHFDOIRIZKL 2 EZ 08Dk E

Fig.1 Acute appendicitis
Transverse and longitudinal songrams through an inflamed appendix. Note appendicolith
(arrow).

34

DEFHAD 50Y, USEENHEIZL A0S Lu
ST RS 5. F DI EITIIM A B ITENPEE &
NTHy, EEAlIZFE LD, EEAIE R
U7z LR ZBWTIRIE L 720, WdEDER
CT LRI EAIDEEE1T 5 ik BKU%
NS EMAGHLETTS HiEERH 5. EEhl%E
bW HRE N, EhlE W FET
ko BraEmE< 555, REIREEAIOATE
BIFEZWRen R o s &) il O OHE
Wd 5N, MR TIRHELLEO CT %17 5 A,
HERAI DR PE 50105 3R A 25 <, REHFIRE
WO HIT > T\ 5,
HREROERNZWIZIE, BEREEY VoSEik, ol
YR, JOEMEIRERE, KHREZE (Fig.2a, b) 5 &
D, TELEOHEENEGENS. THL AWER
NEMEREEISEDN TIT 572 US TR 5722
ERBY, MELRFFDEVWIIKFEOBATS, TV
Ny 7 287 0 — 7% PP THERR 2 Oty D 2 2~
)=V ETEBRDITI LS50 % &R,

mERE
WAERNE6 » H2 63 F < S VD ITIFFEL,
K< RSN BRERIEIMFE - BBk - NEERIER 5T
b5, HELGEICK S THHEINTED, DS
[N/ CRNQ I Eil 7 ol R E N AR RE oY g -0
AR O E A W LRI 7Y 5T, sensitivity,
specificity & & 12\, /NR OB E S W I fE




LTl bt b 38 DUSDRERD S IIZ,
ELL BT ILBTELLETIMELRD 5.
WD RA v M IZEBEGE O T2 OTEES
5 MW % Tld target sign 55 & PRI A, FREWTS TIE
pseudokidney sign % & I:iEHh 5 (Fig.3a, b).
HAX R CHBERA MY L L CRETTRE TR

-
LR R

Fig.2 Omental infarction
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Wi >HE b 55, EHDZ L %<, Hifl
XTI, BHEMD45~50% LarggliicE ane
Sbh Y. WX TERHNO A 2 LMY
ZRET S Z LXK DIGEMOBRNA 21TES & ¢
3T HBH, 5FRIMDTEED44% Ti3h
RIS SRS AV LT % 72007 SRS

a\b

a : Axial CT scan shows poorly defined increased fat density with higher attenuating
linear structures in the right upper abdomen.
b : Ultrasonogram shows a triangular shaped hyperechoic area just beneath the

anterior abdominal wall.

e et

N et
T RS S i A S

Fig.3 Intussusception
Transeverse and longitudinal sonograms through intussusceptions demonstrate the
“doughnut” and the “pseudokidney” signs.

a\b
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DA A%EHD A A L RRLE A 2 nlRelEA iEf &
N3,

RANILZT
AL =7 g R T, &2 o /NERHEIZ
BZINONTOBRKRD—DTh S, JERHIIER:

BT IERICHEL <, filis BB <
SHIEZE B S TR R T0 2 ERRBAMNE

K EBENVNSZTLEZ . ERTIEDH B,
BARICE->TREL A->TLED LW B LG
RicounsZedbb, EEOERT, R
MEH: e 725 D SHREIRD R A2 A BB, &
EMBEARNZEKE BIRAD—D2TH 3. LrLE
FFERY 25 SCRCOIER it 5 B2 1385 & D .
RRIR Y 7 Bl CIEFFEERREIR & MATG E A 5 A
FIZNANIL = 7 % 5B EE 7 5 TR SR Tl &

Fig.4 3-year-old boy with transmesenteric hernia alb
abmmmaww@NMWMmemwmmmmmm%MMMDMMMmm.Cd
¢ : Axial CT scan with contrast shows dilated fluid filled intestine in the lower abdomen.

Contrast enhancement of the intestinal wall is poor.
d : Color-flow image shows absence of detectable blood flow in the intestinal wall.
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ED T PAEREEZL SN D720, FEREH
& BTG E A I YR TREE L 72N L= 7 2
JEGID 5 B VIEf# £/ 5.

JEFNE, 3F4 5 AW T, wiH» 5 &
WA 0, YHEERTHEL T, 1§
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L, R L o 7. A EESOER S
by, BEBOGEHNTUSHTbhr #lhH
USTIRIHERIIRD SN, HEEEORE L HE
KONz, BERIZ K B HREEA Lo 258
SEDNEITE A L &2 5 /R TRBBIE BT b,
B WM E AR S (Figda, b). LIEES
IEER U 721578 7 2§85 b5 s —F, THE
WAIZIE A ZANZ UL, AT IR IS fluid
level 338 6 7z,

THERD A 2D Z UWHIRO KA H ) TiT - 72
R CT TIRAEB I IR W IR TR U 72 548 3 e 0
LThD, BEOEEMENTL, k1 vy 2
L #z 5N’ (Figdce). ZDHkIT- 722 HDUS
T, FABROFAMMEREH, »5—-FvTFT
FIHEEED MK T 2R /- (Figdd). EaR
Fiie b, IHBERLAL =7 2R S 7z
2%, REIPEZAIS & O — 80 INBHZ BB UTER 23 s 2
Tho7-.

/NFETIE T B IR L~ L = 7 OBE 23
<35%%&HHBEVbh b, UBi CTRERL 7z 20l
DHNNL =7 R IL~A L =7 T, 20EHI &
SATIEIR BT H 2 & W RIIRZL L~ L = 7 % 5
5 ZEIINEET H > 7=

Hiblifiield 20 &k 5 2548, sAlcirbh b8
KTHDHZENEL, BRAREFISEDLE S »
DEGEIATHZENHDEETHS. AL
=7 OHME B RIZE L TO®RE XD R0,
Fujita 5 ¥ 13, BORRIRE > TRZA(L L /N A
A0 H B, WAL= T OHENE A EET 5
NET, FRoMEZEICmAa Yy~ kT -k -
FIRD A 20 B BIEE, RIEHFAET 5 alpelt
DdHbdZEwmEHTHRNELBRTNS,

LR TRED 6 N2 NANIL =TI 2HERI & & 125
BRI~ =7 TERL 72X D & 7 250352
®» 57z, Fujita b DA LT3 25EFID S 51
JEGI G RO H 2288 — v B2 L TED, Wb
ANV ZTETHIDED B H A58 — VBl
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ISR LI L Bb IR o et 4 &34
HIRRBIZHTE L 523 6 USR BB U CERCT
ENEREDIZREEED TS 2 BREN. 20
B2AT S CT IR EED Al D 728, #8CT
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CT CRIGHIERAILANL =7 OZWHE RS b
naH, NGV — T OEBERLGIEO I A 5] &
M SN2 DR L 720§ 51 R Enfdt s h
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i aie s

R A W 548 13 AE ¢ 3 IS IR B IR % vhos
L LTC270° iR %25, ZOEIROREE NI 5
¥ Dk, JGEEEEE L IER BRI S0
ERBICGRZZ2HEN DD, HlirEA L 2%k
LS %. MMGE I+ B, 52
TR OER RS Z L H B, EHOD
Zey, i, NEHAEERETLEILE DS,
#5845 O T & RIS A & DIl
A Z DT nwbh 3,

US T LGB AR D 0 % k15 AR ER IR A 6
DRI BEEE T NS Il U CEAT 9 2 354 &Pl
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BT, AR T X 0 I E Al
T, BERAER LD, WEEEIROEH SR T
» % (Fig.5b).

Z O/ NRHIEEREBICH TS
=R e

INEMAEEERTIE, Filo &k 512 USH#IC
MOBEREZ W, NRTIEARERY -7 3 UST
LW TRE A2 d 1 (Fig.6a, b), B TILRE
BRL 722 R EBN-ZEndH5. LirL, R
{EALTADL/PNETIEKREGRY) =T D% 13
AR — 7T, SKREBCEBHCIFIEL, ER
N> TRET2HE, KESI G b5 &H
%<, USTEHHTIHELR L DL EL Vo,
g Lhzn, AMEEKEERE U s ORRIERN &
USTEHEMRY) — A2 W RETH - 728>
POFLAWE SN TE"Y, 20D ThH 3B
Baldisserotto 5 D5 TiE, SEEMISMED A Y —
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Fig.5 Midgut volvius alb
a : Color-flow image shows whirlpool sign with a clockwise direction. (arrowhead :
superior mesenteric artery, arrow : superior mesenteric vein).
b : Corkscrew-like course of the proximal jejunum is seen.

Fig.6 Juvenile polyp
a:Transverse sonogram of the lower
abdomen shows a well-delineated mass
surrounded by intestinal wall (arrow),
with pedicle extending to intestinal wall.
Small anechoic areas are scattered in
the mass.
b : Color-flow image shows prominent
vascularity.
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Neuroimaging in acute encephalopathy in childhood

Jun-ichi Takanashi

Department of Pediatrics, Kameda Medical Center

Abstract | Acute infectious encephalopathy, including influenza associated encephalopathy, is more
frequently observed in Japanese infants. Acute encephalopathy is divided into at least six types : Reye

syndrome, acute necrotizing encephalopathy (ANE) ; hemorrhagic shock and encephalopathy syndrome ;

clinically mild encephalitis/encephalopathy with a reversible splenial lesion (MERS) ; encephalopathy

with acute brain swelling ; and a recently reported acute encephalopathy syndrome characterized by
biphasic seizures and late reduced diffusion (AESD). MRI is accepted as a more sensitive technique than
CT for the diagnosis of encephalitis/encephalopathy ; diffusion weighted images are particularly useful

for detecting early changes in the brain. In this issue, we review the clinical and radiological features in

patients with ANE, AESD, and MERS.

Acute encephalopathy, Acute necrotizing encephalopathy (ANE), Acute encephalopathy
with biphasic seizures and late reduced diffusion (AESD), Clinically mild encephalitis/

encephalopathy with a reversible splenial lesion (MERS).
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2008 4F-D Y22 MRk 1 5121E, KO HEEA 5
/N2 36 1) 2 IGRE D ER I ] (12 DWW ToFiE
5LWRSIAIER I TEY . T -E5
ORMERE ? EBbh b e 2T L L 5L
40, MERAE - &40 [fEraEiaA T
IR ZL3HDEINE ] LOBSHEICH
ATHIEZIFTCLEVE Lz Danias s Hidl
REMEDALE LTz, BIFLLZ &0,
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SMERERSER

FIE (ditis) D RBWHIIRELEI 22 JED 3 b (&7
) 78, MAEREO AR - v a7 7y - ViR
T, ARSI EEEE) 28 > CThdhbd. Hil
) 2 MR PERENR 2%, ~ILR A Mde, HAM % L
F RO OB RICES X B X hTx 20,
—F, ZWERGE (encephalopathy) (X EEAR I s
ke, ikl FOhAKEERT50, 20
REIIARERT L 2 R VFIECTH 1, /INE TR
PR BB NN, AL LT
RIZRIERHA P AV (A b h v OR), B
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DFENFHIZIIRA L H 5. £ O7=DEROBLY
T, BERMRE THIFEENE 2 200 UIRR IR OFERH
2 H Mz, ZFHUIMAEE L TH-> T3,
JiE D GRS E BRI ZE R FAET 5 & D
THhb. WTNE 2006 FKESDHHTH S
Fenichel GM. Clinical Pediatric Neurology 5" ed.
%> Swainman KGF, et al. Pediatric Neurology 4™ ed.
® encephalopathy D alb IZfEHERIE A E & & g
{ZReye syndrome, hemorrhagic shock and enceph-
alopathy syndrome (HSES) (&t & h T\ 5. L
PLEDSE A Y 7)Y HhE, human herpes
virus (HHV) 6, 7l6iE, SPEBETEPEREIZ DWW T
DFLRIE Y725 enh, bE»ricfiih o h 35
EThsd. BREVAREGLTOTIZEL, KK
IZB3ADHECZEDREBRLTHBEDTHA ).
VR EET 24 Y 7L Y FIES HA
DINTUNTEHETH S Z en 5, B2
IGITE % BRIR EIHS A1 73 JH 8 2 kAt H A D WFZE#
PHIEEINTHS. BRI VI VK
i A SUEEEMEGESY, HSESHY, SUPEMdAENERY,
FONABERBAIZHHL TWEY. Zhb DRE
BRNEA VI N U HFIFFRECIE A fho o 4 L
Z, $RIZHHV 6, 70 2 A L 212Kk > T &
FROBVERGEFRE L S 5. /NTHARRGM: B
REDEGIR R 73 % % £ (ZR (Table 1).
RE RIS X9 2 SRR A & U C, Rk
HIZdA U TEN L MIFIEDSAFAEL 0 T & 2 fiff
RTH2MEEHD, KOEM L CTRE T S H

Table 1 /J\JZ Bk S M 214 BN 0D BR PRI Y 73

1. 7 4 JiEE#F (Reye syndrome)

2. BEESEERGIE (acute necrotizing encephalopathy
[ANE])

3. it 3 v 2 hE (hemorrhagic shock and
encephalopathy syndrome [HSES] )

4. “HEF O A LRI T & 29 5 B
JivisiE (acute encephalopathy with biphasic seizures
and late reduced diffusion [AESD], '\ vh A ER
AU SEIGE & & Er)

5. SPERAE HERY

6. FLWEPERG G KRN ZE & A 3 D i ds - Wi
(clinically mild encephalitis/encephalopathy with a
reversible splenial lesion [MERS])
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5ZERZ0nElbhs. —FTEFDOMRIODE
BTG, 2 < O RE RIS 5 2 & A rThE
2> TWwb. fEROTL, T25EHMmi{E, FLAIR
G A T, BEAGREIA 5 23 5T IR [ T HiRd% vTRE
Lo TW5, IREEMmEGIIFE L, OERT, P
122 6 OWEBRI S TTRETH D, ADC (R Lk
DILHBCER) #WES 5 T & THNRE (Mg, 10
M, BESHPERREOSERN 5 &) AL 2 5. F 7z,
RIS 1L MR spectroscopy % #1445 Z & T,
MG HENRE 2 L UIE T2 Z LA TRET H 5.

AR TEHARDONZR A 2 S R
(acute necrotizing encephalopathy of childhood
[ANE]), Mt uhA &EREEILREEE T 42 2
45 SMERE (T AHMERGAE, acute encephalopathy
with biphasic seizures and late reduced diffusion
[AESD]) 2z, wlwiEa 2 Kz =64
%gs « IE (clinically mild encephalitis/enceph-
alopathy with a reversible splenial lesion [MERS])
IZDWTRBET 5.

1. AMIRFEMRGE (acute necrotizing encepha-
lopathy of childhood [ANE])

ANE 13 Mizuguchi 512 & D 215 X 7=/ o
SERGETH D, FIG E 2RO AR SE M
25 HI W O HRIR 2 & 08 7€ O Wi RE Ao R R
ZAECRYY w7V 7 OFSICEREL, okl
I FNTHBD. ANERIEIZBIT U TREAE
I T AN AEPGENRD LN, 4 VTV,
RFENEFEE (HHV 6, 7IGYE), v & AL 25k
DHFE AT, BEHAE 2 RIS Y (Table 2).

ANE OFE{§T ROREUE, TRIEMEEIEIERNZE 2
FUR % G TeReE Ok R, KIKE'E [56% ],
INRAEVE [46% ], A& - Hilpks [(61%]) (IS
FEIZAETC 2 28 THh D (Figd). SN
ORI I3 EE S GLAGEIKT) 22 L, 2
BEMEGERES: (ADEM) & ORI E &h
29, IR, LAk LR, &
72MR score, $ b5 1. IKERZE 5 2. {5 3. D
5 BaTZRK 5 4. KR - /N FVBDWZE DG M H D ¥,
LR P13 5 0.
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Fig.1 9-month-old girl with acute necrotizing encephalopathy associated with HHV-6 infection i~£¢£

MRI on day 2 (a-c) shows T1 and T2 prolongation, and bilateral reducued diffusion in dielf

the thalamus, internal capsule, and caudate head nucleus. Cystic changes are seen
in the thalamus on day 15 (d-f).

Table 2 2MIEIEMNEE (acute nectotizing encephalopathy of childhood [ANE]) (52 b £ #

1 FEEAEPES & A L AMERBITHETE U 72 SUERGEE © Bk L NLOBBAIKT, Tuhhi.
2. BEWRE - B L 2 L, 2y sz LI LIS RS
3. UHEB CT, MRUIZ & % Wil FRE, 2 F8PERGPIRZS - IR 2. U UK =8 J51 PH FURE, e, e,
LB, ANV A, ok ICRZE e L.
4. ME STV 27 IF—¥ EH (7 VE=TIEH)
5. AR O ERA
a) FERIY R & OIS « FREDOME - 4 U 2GR, BERFS. ity 3 v 2, IR B
SEMERE 25 & ORERITEMK 55, Reye it (%hf, hemorrhagic shock and encephalopathy JiE 5, ZHyiE.
b) FCAHRREEN F A & ORI : LeighMEAR E D I b3 ¥ B Y 7RESE. 7L 2 —LBIKIE, L
v VERE, FLYMIHIERSR R IESE. Wernicke ihE, —MfkFE . SWERCIEMNEREZE, SU0EH M
MRS e & Ofdss, MM sc. BIRME, FIRMEmsE, KRR - IEEIME O 2.
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2. _HETVhACEBRMELREETZET S
SMERAE (ZHM4RNEE, acute encephalopathy
with biphasic seizures and late reduced
diffusion [AESD], Fig.2, Table 3)
AESDE, HA (BOLE7Y7) OISz <,

KA & OFE IZFEE T A, FEE 24 IR

PIMIZZ < IFOWh AT TRIEL, BikkEsEi

WoZAWEERE 5258, 4~6WHIZTWAA

(2 I FAEDTEFE) R L, Bk g

207 SRR E B £ s R

22 LhdD. THRIFEBEHBHIOEER FEEEO

KT, BRUEDEKT) 75, HIEORHED) kRS
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FTRATH 5. FEICBS T 3 WEkE LTA
YINLIT YUY A I, HHV 6, 7T DB A 0
BeEag, 2% v/ S23IEHETH B, FVhA
R ZPERGIEE (acute encephalopathy with febrile
convulsive status epilepticus) *'”, acute infantile
encephalopathy predominantly affecting the bilateral
frontal lobes'”, acute encephalopathy with biphasic
clinical courses'?, subacute encephalopathy™ &
BES —HEeEbhb.

W ORI, 1, 20 HICHifT & 7z MRLE
TEEGRFEI S % & TIER (5/561) TH %° (Fig.3).
3~ 90 H CIRA R m{G c TRE PHESE S

Table 3 T VWh A EEFRMILEEEET 2 2§ 2 2MAE (acute encephalopathy with biphasic
seizures and late reduced diffusion [AESD])

B DR 5
1. FEFARERHLIAIZ 2 < BT O A BRI TRIE.

2. FERRREEII 5 72 A B,
3. 4~ 6 HIZ WA (B < IEEBFAEOREFE) O TS, ki oL,
4. JFRRERE LT Y I L ¥ A4 )L X, HHV 6, 7 DS A =,
5. BREEAG el RN CREEDOIKT, BRMUOKT) » 56, HEORMEIIEE X T2 O Pk,
6. HAD S DABE XN T3,
E&AR

1. 1, 23 HIChi4T & 7z MRUG IR,

2. 3~ 99 H ISR R CRE TR GEGE S 25w 5. T25#{%, FLAIRE{% T3 U fiber (25 72
WESERD S 5. WAZIETEEEN TH D, HUOHT - HENIEE S s <.

3. 2LIRE, IE A RAT.

At RAE

EHESHY

\MAEBR-S TS E

(Acute encephalopathy with biphasic seizures
and late reduced diffusion [AESD])

TONAER monps. BREE

Fig.2

—_

1

i

1

1

1

1

i

|
[\
(98]

o}

Clinical and radiological
schema of acute encepha-
25 lopathy with biphasic

DWI: KETHESES
T2WI: U fiber S{E8

DWIL: REBESE
WL RETHESES

Takanashi J et al, Neurology 2006

seizures and late reduced
diffusion (AESD)

This figure shows the tem-
poral relationships among
the seizures, level of con-
sciousness, and MRI find-
ings.

PN EE S
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(17/17%1), T25&3Hmi{%, FLAIRMH{$!ZTU fiber
2 - 72 EfE S (13/1761) 2588 5. REDOT2E
125 (8/17) U fiberiClb L THETH S, T
DO MRLIZ 2 [0 H O WA RIS R S 45 1
BEEAETH S, 1HlIZ2MHDOFVRA (4
W H) BB FEHBEOWE L BWiH) Sh
TS, WA ETSEB AT (RTUASE, ATVESETELE)
THD, HLRT - gEkEE U<V, R
FHEE TORE THEDOEE S 139~25WH 21X
WAL, RIS BB O PR R I 5 C O S5 5
(1/171) %3RDB T L d 5. 28 LIERGZE
DEATT 5.

PRl Wh AER O, 20 HISId &4 H A
& BER(5/1711) £ H 1, 1, 29 H O MRIAME
WTHBTEEME ST, WYHNIZIZEMET VR

Fig.3 1-year-old boy with AESD

AEFEE OFERNBIFIZNHETH 5. 207D HE
HRTIREME T ORAEBORZD & & ABEd 57
Wi, SH ECREAREL, TEL3WH
IZ MRIK AL 2 B fT LT 5.

MR spectroscopy &, RE FTHEIZERES %
8 3 I B 12 N-acethyl aspartate (NAA) X T,
glutamate (Glu) /glutamine (Gln) complex (Glx) ™
ERERD 5P (Figd,5). RETHEORERE
FHAHNCIE GIx IFIER L L, NAA O AKAE 2
fed 5. B SEYE T b 5 Glu s FEIE IS
BIG-LTCWBZLaREL TS, GluZatko5
W GIn I3 Gln synthetase (2 2RI IZ D
ALEL, Glnl3MliZ B E Te b5, T
No6DZ &R, FERBEHINEIZ Gln A% R %5
U, MIREPNIRIERD B &0 MRt g0

He presented with febrile seizure status at the onset, followed by consciousness
disturbance and cluster of complex partial seizures on day 5, finally resulting in
severe psychomotor retardation and spastic quadriplegia. MRI on day 2 (a) shows
no abnormality. On day 8, T2-weighted (b) and diffusion-weighted images (c) show
high signal lesions in the subcortical white matter. On day 15, T2-weighted image
(d) shows high signal lesions in the subcortical white matter with no diffusion signal
abnormality (e). Cerebral atrophy is recognized on day 22 (f).
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Fig.4 10 month-old girl with AESD associated with HHV-6
infection
Diffusion-weighted image on day 3 (a) shows reduced
diffusion in the frontal subcortical white matter. Proton MR
spectroscopy on day 3 (b, PRESS, TR/TE/NEX=5000/
30/64) reveals decreased NAA, and elevated glutamine/
glutamate complex (GlIx). MR spectroscopy (c) on day 16
shows reduced NAA with normal Glx.

oo

672

 fon—a——an-omom

T T —r—t——T T T T T T
4.0 3.8 3.6 34 3.2 3.0 28 26 24 22 2.0 1.8 1.6 1.4 1.2 1.0 0.80 060 040 0.2
Chemical Shift (ppm)

82412

Chemical Shift (ppm)
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PEGRAEGR CEES A RTS8 ELS DY,
AESD i3 #EF Wi A A RS 2 EGI2 % 5 A
b 35, BFLEYEIFORANERMET LR
[FIRRDEGK - M{ERE % 72 & 2 6ER] (AESD 0%
JEM) FEET 5. T4abb, PV A b R

WL 1~24)), EikolIfE & RBAFTHR
BT uhALZliEh T4 Y I LT V¥,
HHV 6, 7&GBIIC 8, SR HAiRIC 2B H O 5
WA L BB ORE#KY K TEKRLS 20, [
REHIC RS & 7= ORI Im % Tk, AESD IZFF

NAA DOEFHZEL
- Be AESD |
R ® Mild AESD
i " # FC ststus
NAA o«

(mM)

o = N W H» OO N ©
o /

0 10 15 20 25
=]
Glx DFEFHZEIE Fig.5

ﬁxﬂ# > Longitudinal changes of NAA and

14 = e ALSD Glx in patients with MERS
12 = Glutamine (GIn)/glutamate (Glu)
0 ® Mild AESD complex (Glx) was elevated in the
'\ & FC ststus subacute stage during the first
Glx 8 P — — week, and normalized afterwards

(mM) 6| * $*¢

in all three patients. N-acetyl

aspartate (NAA) was decreased

in the three patients by the end
of the first week. In the follow-up

study, NAA remained low in the

2‘0 25 patients with typical AESD but
nearly normalized in the patient
with mild AESD.

HEIB) AESD

HFULNAEEDLL
BXAE AESD

|

S LA EBRIEREE T £ 2T 2 At RE
(AESD) RR% R L
FONABETREYS 5

(=N AEBERNE)

FRRMIEREE
g2
Fig.6
Clinical spectrum of acute
encephalopathy with
§§ biphasic seizures and late

reduced diffusion (AESD)
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M, AR IER RN L S B O FEMA KT Y.
MR spectroscopy Tid, 6% HIZIZNAAIK T, Glx
DO ERERS 722, 16W I GIxIFIEREILL,
NAAIZIFIFIERL LT/ (Figs) Y. piEsm z
T, BRERAESD O EHER3HITIZ 4 < BAFT
b0, NAAD EFEAIZARRTH% EMHBEIL T 5]
RN D 5. F7-, BRER AESD O Hi{§FT A5,
BB T HEOERMENLEEEIL T 28 P W A HRE
FROFERTIE AV (BT OhATEAEL S B)
ZEEREL TS, 4 VY TLIT VY, ZERMR
BIZPE S BUET VR A TIEOIZEIET S, 57
HREI# D W A O P & &k NV DK T &5k
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L9 % Z & a/NERHE ChNEMRERHER) 3R> T
SRETHAD.

itk D AESDE, ZDOHRIFIT O AEKT
FIEL MO T A BT % AERS
BERE (ER) Th 0, —HTIKEVTuh
ACCIIE S B EERERL & AL B IRIAVERIR - g
AR M T LERLTOWSEE L LN5 (Figs).

3. AR R KERRE 2 B 9 MK - BE
(clinically mild encephalitis/encephalopathy
with a reversible splenial lesion [MERS],
Fig.7, Table 4)

I REREB O P HERZ 1L, CTAPARE,

FRAZAE IR

Day 1 o
DWI: (N2 KBS ES

A ERE DR RERBREER T Hiki%

Clinically mild encephalitis/encephalopathy with a reversible splenial lesion (MERS)

FRERE9( I3 LR B ERIE TH Y REEL<EE
2. EMREICIE TS O X R KR

\\IJ-I—

Fig.7

Clinical and radiological
schema of clinically mild
encephalitis/encepha-
lopathy with a reversible
splenial lesion (MERS)

Tada H, Takanashi J.
Neurology 2004

Table 4 FIFMDKREREREEE T 2 MAME
(Clinically mild encephalitis/encephalopathy with a reversible splenial lesion (MERS))

1. BRER{&R
JEEGE LADIN T, RESE) -
I BREAE 22 < [EI7E.

2. ifﬁ%ﬁﬁ.
2
RN ii;b\
TR SR IR,
WZE I AN

3. REMER
KF M) D AMFEER E LRI,

T8, EAkREE

(7] */

[N a s CotE [T QA e

HHPEEEICIERL S 5.

(JrBhEIx Y —

s TONABETRIEL, £ ISR FERER 10 H LI

KT) #5295, T1, T2HER I IRAFEE T,

HAEL, B8, Zdks A,
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FORNAAIFE G OBEIZT DR A LE S mi{$ T
RAaVLHTOhAAIOREERE LTHRE S h
72, DM I IMIE R 12 & AR O ST 7 AR
RN X h, RAEEREGOBRET 2 6 Z O
RGBS s L7z,

MERS IZ BRI R B4 % EDINIZ, BES
By - 178 (29/54 151, 54%), FEakETE (33%), (Fu
NA (24%) 5 ETRIEL, £ < ATRAEIRFEIE R
10 FRAPIZ #3802 < [l 2. el 59
DWEEARIE, AV ILIZYERES (10/54, 15%)
T, UTav7 2, a4 Lz, VIV, EB% A
JLZ, HHV-6%& ETH 5. RIEARARIG (22/54,
42%) & Z\. 4 v I LT VIS MERS TIE,
90% (9/10) I ERE S - fr8rRABDOH, f1 V7T
LIV LSO MERS 12351 5 45% (20/44) 121
LT DORAME 2 E . MERSDBH & LT 2
T4 FH30% (16/54) 1245 Tz, M
B CHEE LT BERI S £\, Rl s n
IR DSfT X 7z 226h 9l TR 6 7=,
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SUEH DGR R EBZE 1, T2 WA G T3S
8%, TUEFAmEGE TIFET o LbT2ITKE
HERL, WEANC K SBERIEEED . ik
AR Tl F R s &E 521282, ADC
BETT5. ZhsoZfbiz—mEThn, £<
FUABPINIZIERT 5 (Fig8). WED A =X
L& UCHER - iz O¥7E (intramyelinic, axonal
edema), KAEMIFDIZIAMEE XN 2 Y MERS
ORI REOFHIIAHTH 5.

2004 fF-LAREORET T, iGN ER + 3 B BB
TR (FhLi D) 1% & A 25 (Fig.9) 7,
I G2 R+ S PR IE BB T FVEDWZS (Foi e ) (2
WA EH T BIERITE Y, EREE{EA9IZ MERS &
Al —DRER TS Z e ahz. ZTheDi
P — R JERRE DK T % 328 7215801, MERS
EH—DAXRT VT LEEZOND.

Pl O ASERY. - RllficfE-> T, Zun L&l
i (high altitude cerebral edema) Tl 9 5 i
RIS & 135 5, R LIEE— &

alb
cld

Fig.8
7-year-old girl with MERS
associated with influenza

She presented with conscious-
ness disturbance and hallucina-
tion on day 2, and recovered
completely on day 4. T2-weighted
(a) and diffusion-weighted images
(b) show high signal lesions
in the splenium of the corpus
callosum on day 4. ADC map (c)
shows reduced diffusion. The
splenial lesion has completely
disappeared on day 10 (d).
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bbb, Thb2FORHEE U CIITEIEAEE & B DR AT MERS 30 KEIZ BTl 2 4 7
NTW3. Zho2HTRLNIMBAIHRE  ORE, BEFORAREGNIZILLTH Y »an
BB AW ULIERETH 2 DIkt L, MERSD % HREICIKETH 5 Z LWL 22" (Fig.10). &
IR DO LD Sl THEE L T 5 Z 22 %00, F b0 AR PE S VRIE A BT WA SR

Fig.9
11-year-old boy with MERS
associated with influenza

MRI on day 5 (a-c) shows T2 pro-
longation and reduced diffusion in
the splenium of the corpus callosum
and symmetrical subcortical white
matter, which has completely disap-
peared on day 10 (d).

Na - 3. =
mEql P<0.0017 MERS (2% (T 5 175 Na
140 + 1
135 + E E
130 +
1 Fig.10
P=00027 Na in patients with MERS, upper
125 + : respiratory infection (URI), other
P<0.001 type of encephalopathy (Ence),
= ' and febrile seizure (FS) showing
hyponatremia in those with
MERS URI Ence FC MERS relative to other three
groups.
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5.

i, mEIEARIS, MERS OFREICBIS-L

TV B Z/RE LT\ 5. £ 7-MERSO—B
KT N U AVERGE & BRRICEBEL Tnb &
Ziohab.

b

AROHEZ D720, BAETME R - fhiEaf
REREE (20-4514), TAD AGHITZERELIL
RO 232 £ L 7.
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CT imaging of pediatric cardiac disease

Kei Takase
Department of Diagnostic Radiology, Tohoku University Graduate School of Medicine

Abstract | Echocardiography has been regarded as an initial screening and diagnostic modality, and
catheter-directed cardiac angiography has been recognized as the gold standard of congenital heart

diseases. However complex cardiac anatomy including extracardiac structures is sometimes difficult to
evaluate by echocardiography, and catheter angiography may have complications. The recent development
of high spatial and temporal resolution MDCT has enabled assessment of detailed cardiac anatomy. Non-
ECG gated CT allows evaluation of extracardiac vascular anomaly such as anomalous pulmonary venous
return or major aortopulmonary collateral arteries with low radiation dose. Although the radiation dose is
relatively high, ECG gated cardiac CT is useful in evaluating selected cases of adult type congenital heart
disease. ECG gated CT is also efficacious in simulating cardiac interventional radiology by visualizing
the course of venous structure, measuring vessel diameter resulting in a reduction of the risk and total
fluoroscopic time during intervention. It is important to set up an adequate protocol of scanning to acquire
optimal CT images considering the circulation of congenital heart diseases and radiation exposure.

Cardiac CT, Congenital heart disease

L &IC

PERSER M CIEBOTEREGS W &%, Mgk H
WMXHEEEDES T — 7 L d & TRk e LT
b ThD, BUEL Ih6 2HO0ICBENTOI
TWBZ EIZZEDLDF VA, AT
MRIiZ & 2 DEREOHH & FIH E T 5. CTid
L < RIS RBED B2 & R LA B D%
Wi UCOfBE D A58, BHEOCT

WSO L, EISAER % % A TMDCT %
FIHL, A V&2 =XV YaF L5 1Fay—il
B2, BUHE DA O TERER 5 O FHE 2 F2 0%
LTW5, AT AR OZER O MDCT 2 i
D 0RO CTIEN, Rifihs K UOREREIC D %
To DR L 7ZIERZ IR L a0 58T 5.

DEDIERE CT#E

DF Y ) — [AlEEEE O SRR < KBk
O XD, R OERZET oA MR
EXNTETW5Y 1<z, MDCTIZ&D 3
KILH 7z volume 7 — & Z5Efi s {5 5b Z &1
HEE R MRUZ AWK E AR ETH 5. A TR

FeRPE OO CT {4 % B4 2 7201213,
9, Wik EToIEF A E R > Tl < 2%
b B, DF, LEEFEOONREGIZIZEE O
HIERED & O BrhI R8I A B > T T 6 DFF
3E L DELEED S . KIE L LOBR, O
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Fig.1

52

Normal pediatric aorta

Aortic root including aortic valve, annulus,
and sinus of Valsalva (Ro), Ascending
aorta (aA), aortic arch (Ar) from which
cervical branches arise, Aortic isthmus
(Is), and descending aorta (dA)

PPM

Fig.2 Normal anatomy of the left heart

a : Coronal section : Anterior papillary muscle (APM) and posterior papillary muscle (PPM) are
seen in the left ventricle with fine trabeculation.

b : Multiplanar reformation image (MPR) including aorta, left ventricle and atrium : This
“3-chamber view” shows fibrous continuity between aortic valve (AV) and mitral valve (MV).

JHORE - i - BEOEHMHAEEETH 5.
PUFIZ CT M5 & Fe i) & i3 5.

KBRS DE 2 SilEhG U, SRR IC 359108
&L, Aaiiddiase, %o &y
n, ThEnhti - JodBRy a4 5. GBI
WERTh b, ZOS % KRR &MY 5.
Z Zh 6 HEMNCIA D S FATREIIR, SEE S R A
HIES 5 EE8, 2 OBEM TERE (R) Db ik
5, DDV TRMANIwL S T REIARIC # T 5
(Fig.1).

RO PRI E L Cvv%. Trabec
ulation 25l <, Rk 2 ODOIFHG CHEERTH
2 fEMRFPERIZ S 5 T 5. (iR & KREIRTRIC
ERRHEE O b 0, IS RS ST AE L
B, 2O R A > TERISHA L 72
W13180° DA T ¥ v # — 7TIRIZIR - TRk F
2HITNS ZEIZ% % (Fig2). (HiEIrInIH2
RTH5.

ZHUZx U THDE S trabeculation 23 fH <,
moderator band & FFIE 1 2 KW ERMEDTFAET 5.
FEIRT D 5 3557 & MBIk O B I/ o %
WIS EAET 5 (Fig.3). 3RFpILHT - # - hFED




Fig.4 Original axial slice at the level of the aortic
valve (AV)
Triangle-shaped right atrial appendage
(RAA) has prominent pectinate muscles
while the left atrial appendage (LAA) is
finger-shaped having discreet pectinate
muscles.

PV

Fig.3 Normal anatomy of the right heart
a : Parasagittal MPR image shows right ventricular muscular outflow tract between the
triculpid valve (TV) and pulmonary valve (PV).
b : Short axial MPR image of the left ventricle shows coarse trabeculation of the right ventricle
(RV) and fine trabeculation of the left ventricle (LV). PPM is also visualized.
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3RTH 5.

40 JF & crista terminalis TARDLE & O H
2 ohs. HOBER AL kG H
SO DFEHRRIENCONMEE 2 s D, RN IR
HIRE OB A 8 5. BfllA» & EKEIRSY, &
2> 5 FKEFIRORAT 5.

FEOEISE I & E RS 4 KONk
PMAT 2. EEFISZELE R H 5 B8 CHf
I3 %0 (Fig.d) .

MEIIRTR A - /2 - RIRD3RAH D, KR
DRI & B GBFREE A S Nl BIIR A 4G 3
5. ARG EHINIEIEACEISET URBIR,
KBk, G BRERIROE M %58 5. Afiski
GEDEEMIETHRAIHESETLAERS EE
[EXDLEFEDIBZ S,

g IRIZAARSFEL, A LE - hEEOIFRIES L
AR, AT A TR, A2 RS Bl
Bk, 725 TS A TIEIRISETR T 5.

GREZORME LT, B35 < HE
MOELT, FEXELRLH D, K[ Z ORI
ENFEIRDSETT 5. £72, FESEZOREM%E
BN 2SEAT$ 5.

alb
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KEREXORIE, EXEZIIEL, fohm
WEFT U, BIESAE X O TN A B R A ET S B
ZLTH5.

MiBIRF I3 AT - 22 - BIRD 3R H D, KK
DIEFITZ b B HEETMIED FICHET 5.
Dg AN S /5 L, EFaimicidaos
NdH D KEEEDOBIZERNEA (HLERE) 2780
3. FEdBIIRO T F IR Z O & AT 3.
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0, HRBikE, e AEOR A B ikb
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T5.
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NI 60 B S Kk O A T e 10 B Tl ] 4 5
K45, NROWGE TS MR T KT
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G0 1Rl a3 KD 5 T 2 BAICIE, EID
AEEICEE L 72 ECOERBICTTE 321K
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EAlE, 1010 FLIROEmTIE, 620
WARERANZ L BT A M4 vV 22 Y a VT
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VRIE DA% 2 F v VR 3 72 A L,
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VO EET SD. 2iKLL FEE TIIREFORR 7
AV ZDFEMAT L5250 EEEA
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THEALAED SR T 5. 300mgl/mé A 24 12 5
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VxR —IITITWEND, A%y VEMRIZES
B —=2F v VIZTFHEMNIZIT>THWE, Yy U b
12K DD A WIS O SIS R ARER IR 2 5 1
WA T BIRH T, IROEBHANCK 27 —F
T 77 bR B OIS HETCERA AT 5.

iE #l

1. BEEG, KME OEEEM (Fig.5)

B IE KM AT (2 A 6 Bk #) % 15
AT 5. oD SHERET 2 0 IS A N
30, RS E BRSO BN FEO w3
HOEENELETH 5. - FTREFIRIC S
THEDBIZHGEL TWALEEBRT L, B
FRAENIZH O HA O & Fi# OIS B
D, WENELELBWTES. ZOLE»LH
HXNAEIRASEB L T D, ZokS 1z, §
MM B - T B HARN 2 ONRHED IEFIZEE R -
TWIURRZIMIES TH 5.

2. MAMEAERLIAE, MBIRIRERE, EiEHEH

##, Glennffi#% (Fig.6)

B IS 2 RO OE & KBk & s
WRAEIE LT 5. BlEiRIE S ETRigR & hTn
5. HHNCH B 0B IEHNTH D, £
DA E OBNZIEGEA 2 <, [HiRFEE & 2T
x5,

3. FhENIREASE, MAPCA (major aorto-pulmonary
collateral arteries) (Fig.7)

DA & EAZOIFEIAR N O IR 2 NG A L,
KERA & KR HIFENATIR A RET 258015
0, MAPCA & IWiZh 5. DA AL O FEM I CT
AT -k IEMTH B, ONEREOGHN
#HME LTS LDEIERBOKRECT T+
HCHB.

4. KR » S BBk ORIE M 1T (Fig.8)
AMGEIIRPASHER T, KEIIRA> 5 FEH I
RIMATES 23 RERE L, iz KEL T D
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Fig.5 Corrected transposition of great arteries (TGA) after -2 bjc

reconstruction of the pulmonary artery dle|f

a-h: Original axial slices gihi
i

The right atrium (RA) connects to the morphological
left ventricle (LV) while the left atrium (LA) connects
to the morphological right ventricle (RV). Aorta and
pulmonary artery originate from the right and left
ventricles respectively.

i : Parasagittal MPR including the left atrium and tright
ventricle shows coarse trabeculation and muscular
outflow tract of the right ventricle.

j 1 Reconstructed pulmonary artery (PA) arises from the
left ventricle. Atrioventricular valve (mitral valve) is
located on the posterior cranial side of the ventricle.
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Fig.6 Double outlet right ventricle, pulmonary atresia, and mitral atresia, after Glenn operation

a-e: Original axial slices

Large ventricular septal defect (*) is seen between anteriorly located large right
ventricle (RV) and rudimentary left ventricle (LV). Both aorta and pulmonary
artery originate from the right ventricle. The left atrium (LA) is not connected to

the left ventricle due to mitral atresia.

f : Maximum intensity projection image shows anastomosis between the superior vena
cava and pulmonary artery (Glenn shunt, arrow)

5. ENRE R
ZWIc2 <, BEMUBRICRRShSZLEH
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Ivalon DREIZ K DIRFETH T I X v 7k (KL A b
v Vi), 0.052 K —I)LF v Fa4 Lk 0.035 PDA
T4, FHFEFEOBREEEEIRO 72 120 R
IZCCT #1794 5. A%ERNZ0.052 7 4 L& 0.035
TN EDMARDYEIZTERL 2.

NNROECTDERM
T, SR OERIZT 5 MDCTOAEH
PEIZOWTOWERRENDE XS h->TE Y,
TR B IRBR VR O X 9 S8 E IR TILEHRLEDOE
TENRHC NSRBI R LT, BEFIROIEREE

(Fig.9)
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Fig.7 Tetralogy of Fallot with pulmonary atresia and major aortopulmonary collateral arteries (MAPCA)
a : Posterior view of volume rendering image shows MAPCAs originating from the descending

aorta connected to the pulmonary artery.

b : Large MAPCA is detected in the axial slice (arrow).
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Fig.8 Right pulmonary artery interruption
A large collateral artery originates from
the aortic arch connecting to the right
pulmonary artery.
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Clinical and radiological study of the central nervous system involvement
in exanthema subitum

Toshiyuki Hikita", Tatsuro Kaminaga?, Natsue Nakamoto®”, Yasushi Fujii"
Hideharu Tsubaki’, Fumiaya Kaga", Kaori Amakata”, Kaori Ogita®
Hiroshi Oba?, Yukishige Yanagawa"

Department of Pediatrics”, RadiologyZ), Teikyo University School of Medicine
Department of Occupational Therapym, Mejiro University Faculty of Health Sciences

We have investigated central nervous system involvement (convulsion or disturbance of
consciousness) in exanthema subitum (CNS-ES) between 1997 and 2006 in Teikyo University Hospital.

42 patients were diagnosed with CNS-ES (male 16, female 26). In evaluable patients, cure with
sequelae was recorded in 7/38 patients (male 2, female 5). Forty-one of the 42 patients diagnosed with
CNS-ES exhibited convulsions during the fever period, with seven of those occurrences happening
during the exanthema period. Anti human herpes virus 6 IgM was examined in 14 patients, resulting in 5
positives.

On single Photon Emission Computed Tomography (SPECT *"Tc hexamethylprophylene amine
oxime), 15 out of 17 patients showed abnormal decreased perfusion in the frontal lobe, hemisphere and
localized areas. Decreased perfusion in the frontal lobe was observed in 8 patients (male 3, female 4),
abnormal lateral perfusion was observed in 6 cases (male 0, female 6). Computed Tomography (CT)
showed atrophy or edema in 4 of the 42 patients. Nine of 24 patients’ brain Magnetic Resonance Images
(MRI) showed atrophy, delayed myelination or high intensity lesions. In patient cured with sequelae,
abnormal radiological findings were seen in 0/7 patients (0%) on CT, 3/6 (50.0%) on MRI and 6/6 (100 %)
on SPECT. In cured without sequelae patients, abnormal radiological findings were seen in 4/35 patients
on CT, 4/18 on MRI and 9/11 on SPECT.

Exanthema subitum, Human herpesvirus 6 (HHV-6), SPECT(single-photon emission
computed tomography), Computed tomography (CT), Magnetic resonance imaging (MRI)
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Fig.1 A bar graph of hospitalized month and
case number
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Table 1 Clinical features of patients
fever period exanthema period
No | Mo | sex | Prolonged Sz Prolonged Sz diagnosis HHV6 prognosis
olonge occurrence ge occurrence [gM
(> 20min) (> 20min)

1 9 F no 1 no 1 E np

2 (10| M yes 1 FC np
3|7 |F no >50 E (+) np

4 |14 | M no >50 E np

5 |32 | F E np

6 6 | M no 3 E np

7 113 | M yes 1 yes 3 E (+) R-paralysis
8|8 |F yes 1 FC (=) np

9| 6 | M yes 1 E (—) np

10 | 10 | M no 4 FC (+) np

11 (13 | M yes 2 FC unknown
12 | 10 | M yes 1 FC np

13 F yes 1 no 9 E MR, Epi, quadriplegia
14| 7 | F yes 2 FC np
15|13 | M yes 1 FC np

16 | 10 | F yes 3 FC np

17 | 23 | M yes 1 FC (=) unknown
18| 10 | F yes 2 FC np
19|12 F no 2 FC (=) np

20| 6 | F no 1 FC (=) unknown
21|12 | M yes 1 FC np

22| 15| F yes 1 FC unknown
23|15 | M no 2 no 3 E np

24 | 14 | M yes 2 FC np
25110 | F no 1 E np

26| 11 | F yes 1 no 2 E np

27 | 11 | M yes 2 FC MR or AS
28| 16 | M yes 2 E (+) np

29 | 13| F yes 1 FC np

30| 8 | F yes 2 E np
31|10 | F yes 1 E np
32|11 | F yes 1 no 3 E np
33|19 | F no 3 E Epi
34|11 | F no 4 FC np
3511 | F no 2 no 11 E (+) np

36 | 14 | F yes 1 E (HHE) | (—) MR, R-paralysis
37|25 | F yes 2 E (=) Epi

38 |23 | F yes 1 E np

39 18| F no 1 E (—) MR, quadriplegia
40 | 12 | F yes 1 E (=) np

41 | 11 | F yes 1 E np

42 | 28 | M yes 1 E np

The abbreviations used are : No, case number ; Mo, month ; M, male ; F, female ; Sz, seizure ; FC, complex
febrile convulsion ; E, Encephalopathy ; HHE, hemiconvulsion-hemiplegia-epilepsy ; HHV6 IgM, Anti HHV-6
IgM ; np, no problem ; R, right ; L, left ; MR, mental retardation ; Epi, epilepsy ; AS, Asperger syndrome
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Table 2 Neuroradiologic findings of patients
Underline of case number indicates a patient with sequelae. The CT scan, MRI and SPECT
were performed on the day shown in the table.

No CT MRI SPECT
day| findings |day findings day findings
1| 8 np
2|3 np
3 | 4 | atrophy |15 atrophy
4|3 np
5| 2 np 13 np 15 np
6|1 np 7 (mild delayed myelination (susp))
7| 2 np 17 BiF lobe atrophy 11 DP of BiF lobe and LT lobe
8| 2 np
9|3 edema |27 np 6 np
10| 3 np
11| 3 np
12 | 2 np
13| 5 np 30 BiF lobe atrophy 15 DP of BiF lobe
14| 2 np 5 np
15| 2 np 5 np
16| 3 np
17 | 3 np 10 np
18 | 2 np
19| 2 np
20| 1 np
21| 2 np
22| 2 np
23 | 4 np 25 np 15 DP of BiF and RP lobe
24 | 2 np
25| 1 np 22 np 16 DP of BiF lobe
26| 2 np 13 np
27| 3 np
28 | 12 np 12 np
29| 2 np
30| 2 np 24 DP of BiF lobe
31| 3 |mild edema| 23 np
23| mp |17 Mild atrophy 13 Asmmc"ggb‘iﬁtﬂg;?s";h‘igl on Bi
33| 2 np 9 (R choroidal fissure cyst) 17 mild DP of RF, T, P lobe
34| 3 np
35| 2 np 24 np 25 DP of BiF lobe
36| 2 np 12 L cerebral edema 9 DP of L cerebral hemisphere
37| 2 np 7 np 40 DPof LT
38| 1 edema |16 np 8 DP of L parahippocampal and LT lobe
39| 5 np 16 np 8 DP of BiT, PO
40 | 2 np 32 Mild atrophy 25 | DP of BiF lobe and R cerebellar hemisphere
41| 2 np 37 | White matter abnormalities of BiP (susp) | 38 mild DP of LT, LF, RF lobe (susp)
421 1 np 23 np 24 DP of BiF lobe (L>R)

The abbreviations used are : np, no significant abnormality ; Bi, bilateral ; F, frontal ; R, right ; L, left ;
P, parietal ; susp, suspected ; DP, Decreased perfusion ; T, temporal ; P, parietal ; PO, parieto-occipital
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MRI, SPECTOf R & REMIH A 1H & L2t
47 H % Table 212 F & ¥ 7=. MRIIZ 24 il T
SHISKITIER, MaZEiEA 501, RERILELE,
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Fig.2

a, b : MRT2WI (a) and diffusion image (b) of
case 36 at day 10. The image shows
abnormal high intensity of the left
cerebral hemisphere.

c: T1WI of case 36 at 2 years 11 months
old. The image shows atrophy of the left
cerebral hemisphere.

d-g : SPECT of case 36. The scan shows
decreased perfusion of left cerebral
hemisphere. The arrows indicate de-
creased perfusion area.
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MFAE TR RSN, 1HREOE T RN LIFED
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Fig.3

a: MRT1WI of case 33. The arrows indicate

chroidal fissure cyst.

b-e: SPECT of case 33. The scan shows
decreased perfusion of right frontal,
temporal and parietal lobe. The arrows
indicate decreased perfusion area.
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Fig.4

a: MRT2WI of case 7 at day 16. The image

shows frontal lobe atrophy.

c-f: SPECT of case 7. The scan shows
decreased perfusion of bilateral frontal
lobe and medial part of the left temporal
lobe. The arrows indicate decreased
perfusion area.
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HRBIZE DA U722 TR\ EeE A Table 2T
AT R A A % Tl L 7z, SPECT I3 #%iE %
B U7z 6f5CRIES H~40 H (Fhoefii 13 H) (2 fitaf7
L 65z s 23 H 5 417= (Table 1, 2). Hashimoto
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Fig.5
a: CT without contrast scan of case 13 at
day 2 (2 days before hospitalization). The
CT scan shows no definite abnormality.
b: MRT2WI of case 13 at day 22. The
image shows frontal atrophy and left
subdural hemorrhage.
c-f: SPECT of case 13. The scan shows
decreased perfusion of bilateral frontal
lobe. The arrows indicate decreased
perfusion area.
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Pictorial Essay
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WU, PRRRESE, KNET, efETAS, %MEVZY, NI, o REER
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Usefulness of findings in optic nerve / eye socket / sella turcica in head
MRI for diagnosis of idiopathic intracranial hypertension in a girl patient

Motohiro Taki, Yoshifusa Abe, Naoko Kinugawa, Hiroyuki Sato
Takehiko Gokan”, Kunio Odagiri?, Kazuo Itabashi

Department of Pediatrics, Radiology“, Showa University School of Medicine
Yokohama Aobadai Clinic

We here report specific magnetic resonance imaging (MRI) findings of a female patient with
idiopathic intracranial hypertension (IIH). The patient’s chief complaints were eye position abnormality
and vomiting. She had papilloedema and high cerebrospinal fluid pressure (54cm H20). We considered
that there might be a lesion in the caput and performed a cephalic imaging study, but found no findings
to suggest an intracerebral space-occupying lesion or ventricular enlargement by computed tomography
(CT). However, MRI demonstrated an empty sella. Regarding the optic nerves, there were three findings,
as follows : distension of the perioptic subarachnoid space, vertical tortuosity and elongation of the orbital
optic nerve, and flattening of the posterior sclera. By this MRI, we diagnosed the patient as having IIH.
Currently, no MRI findings are included in the criteria for IIH diagnosis. However, evaluation of the
pituitary gland and optic nerves by MRI, as well as fundoscopy, is considered to be clinically important
for the diagnosis of ITH, particularly in patients without headache.

Idiopathic intracranial hypertension, Papilloedema, Empty sella, MRI

o L WEH R IBRE A & A 23 A FRR O
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K¢ PEvE = N E JTHERE  (Idiopathic Intracranial BUICHH S 2 E P R 2RO 720, FLUAPRIE
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JERs A H 2 200843 A 18 H, w43 H : 200846 H 23 H
BIREERIE © T 142-8666 HUtAR)IIIXIEDOE1—5—8 BAALR AWEe NRERE W ook
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L, GHRDEMLY 2 & U HE RS & 51
LHBHOT, FHICHELZNT 2 Z EHAERTH
3LE2Z6N%5. WAEMRILE, ZlicAHZE
At RO S 17z 4R FERE O THAER] & FE5R L 72D
THET 5.

EBIZER
B 4k K
SRR D - N, IREP O, IR R
AT,

HKRIGRE - BEFERE - Ffad g RE Z &L,

R : PRI H9H, EHZOME TH S H
SENG»o72 10H, WMEEEGER, 2RONEH:
20D 7. A0 YT OFERIIRAEAR
RIS ZEIZ O N7z 9H,, FHFONER: 2
R, RO RE (R 12 X Drhi. Th
F COMERITEMA TR A ISR L. #H, %)
MEENZ CHRALEEE 2 360 & h, BWIZ s 0o,
RO 3R A 72728, Ubix %L L7-. v
B CTIZ TN R A R I Pk id 24 <, MK
REIZCTHREN WO R L2, BHIC
ML, WMEHMIZTABEL 7.

ABRESIRAE © 512107.1cm (+0.8SD), {AH17.6kg
(+0.4SD), &i#36.2°C, I+ 111mmHg,~68mmHg,
WRfA 121/ 5%, WK 24/ 4y, FEREMA,  SEPH O
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REER Y o NHiffhAe S, IR L, M,
DG L - £ BEERTE - R, HFRREZ L,
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ABRRFREM R ¢ LM E T L Table 11271
9. Mkt K DERI TR UL 0 5 2.
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T -7, HERETEMRO>Y 4 v b E
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BT R : UHES CT CTI N U2 R i =5 41k
KiZzmh o7z AR HOUEE MR T & R Ll
WA B L OMNEIERIE 2 - 7228, %EaaiE o
AV, empty sella, fRAEEELLD < & FED L
5RO 3OO R A RS 657z (Fig.3, 4). JEEMRA
EHREMRI T, B 2 & ORHZEMNZE R BRIk
MUAEHE 2 £ O & 70 2 BE T IE 2 0 - 7=
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Table 1 Laboratory date on admission

WBC 12,700 /L BE -1.8 mmol/L, Na 139.9 mEq/L C3c 124.7 mg/dL

Seg 60% TP 7.0 g/dL K 3.4 mEq/L C4 15.0 mg/dL

Ly 25.6% Alb 4.3 g/dL Cl 108.1 mEq/L CH50 43 U/mL

Mo 3.8% T-Bil 0.4mg/dL CRP <0.2mg/dL ANA ()

Eo 9.5% D-Bil <0.1mg/dL NH, 33ug/d¢ EBV-IgM <X 10

Ba 1.1% BUN  10.7mg/dL BS 110mg/dL EBV-IgG X 40

RBC 521 X10*/uL Cr 0.3mg/dL EBV-EBNA X 10

Hb 13.5g/dL UA 2.9mg/dL PT>100%

Ht 41.2% Ca 9.3mg/dL APTT 324s cortisol 9.8 g/dL

PLT  355X10'/xL P 4.7mg/dL Fibrinogen (normal : 14.9 + 7.2 yg/dL)
AST 221U/L 225 mg/dL aldosterone 9.8 ng/dL

pH 7.428 ALT 9IU/L (normal : 200 ~ 400 mg/dL) (normal:11.4 6.5 ng/dL)

PCO, 33.7 mmHg LDH 2341U/L ACTH 17 pg/mL

PO, 61.8 mmHg CK 611U/L (normal : 18.6 % 8.6 pg/dL)

HCO; 22.9 mmol/L AMY 431U/L

Fig.1 Fundoscopy
Upper image (before treatment) : The binocular nipple is enlarged, and the
optociliary shunt vessel and corpora amylacea are white, showing that the
papilloedema is in the chronic stage. Lower image (after treatment) : The
papilloedema shows improvement.
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Fig.2 Goldmann field

There is expansion of the Mariotte blind spot with binoculus, but no visual

field defect.



Fig.3 T1 weighted MR image
Empty sella (arrow), in which a subarach-
noid cavity progresses to the pituitary
fossa, is seen.
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Fig.4 T2 weighted MR image
MRI demonstrates distension of the peri-
optic subarachnoid space (white arrow)
and flattening of the posterior sclera
(black arrow).

Table 2 Neuroimaging signs of MR Imaging'®

1. flattening of the posterior sclera 80%
2. empty sella 70%

3. diatension of the perioptic subarachnoid 45%
space °

4. enhancement of the prelaminar optic nerve | 50%
5. vertical tortuosity of the orbital optic nerve | 40%

6. intraocular protrusion of the prelaminar 30%
optic nerve °

(n=20)
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L EEFHIIL, 512 empty sella DA HE 4 fifi 58
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@ik

1) $ARBAT, EEUN—, AN, fil NSRRI
SEE N IE TR O BGIR Fo L OGRS, & 7
¥ 2001 ; 33 : 319-322.

2)  $AREAT, EALE— - RRRVEUHEE N TGRS O B
K. /SR 2002 5 43 ¢ 353-356

3) MAFUEF, BEEEEE, A R RERMIEZENE
TOEEARE. /NERE 2001 5 42 ¢ 825-831

71



170 HAVNEBGHRSE 2 MERE

4)

72

Durcan FJ, Corbett JJ, Wall M : The incidence of
pseudotumor cerebri. Population studies in Iowa
and Louisiana. Arch Neurol 1988 ; 45 : 875-877.
Soler D, Cox T, Bullock P, et al : Diagnosis and
management of benign intracranial hypertension.
Arch Dis Child 1998 ; 78 : 89-94.

Radhakrishnan K, Thacker AK, Bohlaga NH, et
al : Epidemiology of idiopathic intracranial hyper-
tension : a prospective and case control study. J
Neurol Sci 1993 ; 116 : 18-28.

Acheson JF : Idiopathic intracranial hypertension
and visual function. Br Med Bull 2006 ; 79-80 :
233-244.

Matthews YY : Drug used in childfood idiopathic
or benign intracranial hypertension. Arch Dis
Child Educ Prac Ed 2008 ; 93 : 19-25.

10)

11)

12)

13)

Fishman RA : Brain edema and disorders of
intracranial pressure. In Merrit’s textbook of
neurology. 8th ed. Philadelphia, Lea & Febiger,
1989, p266.

Brodsky MC, Vaphiades M : Magnetic resonance
imaging in pseudotumor cerebri. Ophthalmology
1998 ; 105 : 1686-1693.

Jinkins JR, Athale S, Xiong L, et al : MR of the optic
papilla protrusion in patients with high intracranial
pressure. AINR 1996 ; 17 : 665-668.

Zagardo MT, Cali WS, Kelman SE, et al : Reversible
empty sella in idiopathic intracranial hypertension.
AJNR 1996 ; 17 : 1953-1956.

George AE : Idiopathic intracranial hypertension :
pathogenesis and the role of MR imaging. Radiology
1989 ;170 : 21-22.




