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Possibility of magnetic resonance imaging
for pediatric urinary tract disease

Mikiko Miyasaka
Department of Radiology, National Center for Child Health and Development

Magnetic resonance urography (MRU) fuses superb anatomic and functional imaging in
a single test without the use of ionizing radiation. MRU include static MR images that use heavily T2-
weighted images and T1-weighted images that are used during the excretory phase of enhancement
after administration of an intravenous contrast agent. It has potential to provide a global assessment
of the urinary collecting system, parenchyma, and surrounding tissues. MRU with contrast can help
to better demonstrate both anatomic and functional aspects.

Urinary incontinence is frequent in children. MR is useful for evaluation of ectopic ureter and
spinal cord anomalies. Patients with anorectal malformation (ARM) may have associated anomalies
of the lumbosacral spine and urinary tract, including neurogenic bladder. Recent reports suggest
that tethered cord is as common in patients with a low lesion as in those with a high lesion.
Therefore, some authors recommend MR evaluation of all patients with ARM. Ultrasonography
is recommended for screening infants younger than 3 months, followed by MRI to confirm any
abnormal findings.

Congenital urinary anomalies, Urinary incontinence, MR Urography with contrast
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Table 1 Sequences of MR Urography

Table 2 Causes of urinary tract dilatation®
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Fig.1 Hydronephrosis
A 10 year-old girl with a left abdominal mass. cldle
a : Right kidney appears to be normal.

b : Severe dilatation of left renal pelvis and calyces with thinning of the parenchyma

is identified.

c, d : T2-weighted coronal image (c) shows dilatation of the renal pelvis and calyces
with thinning of the renal parenchyma. Left ureter is not visualized. However,
left ureter is clearly visualized on coronal MIP (maximum intensity projection)
image (d). UPJ obstruction was present.

e:Time curves of contrast excretion. The left kidney presents delayed excretion

compared with the right kidney. The vDRF was calculated as L: R 27: 73 and the
pDRF as L:R 25: 25. The results were similar to the results of DMSA and MAGS3.

Sy HERE (DRF : differential renal function) 75 & T <245~490sec, PHZERI>490sec). CTTi, RTT
»5. RITZ, BREH»o'Edh, FiREETO IZHARLU T 2 BB EE 2 S BFR AN OFE TR %
EEAOBITHBARLZEDT, L7740 ALED, GFRIZHE$T 2L 5bhTn3s. 7
FrRAZPUHECY % & X4, RTTREMIZ X D EAZE & BBE 12 D T3, vDRF (volume DRF) & pDRF
JEPHZE e h B (JEPHZEN < 244sec, BIFAY (patlak DRF) ® 22 A 8l X, vDRFiZDMSA
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Fig.2 Duplication of collecting system

A 3 month-old girl with urinary tract infection.

a:MR urography of single shot image present
right duplication of collecting system, with
left collecting system unclear. Ureterocele in
urinary bladder is seen (arrow).

b:Coronal MIP image of MR urography with
contrast shows right duplication of collecting
system. And left collecting system is clearly
visualized (arrow).

c:Time curves of contrast excretion. Delayed
excretion of right upper pole is noted. Time
curves demonstrated symmetric curve
morphology on right lower pole and left kidney.
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Fig.3 Duplication of collecting system with ectopic ureter
A 4-year-old girl with continuous enuresis.
a:Right kidney is normal on ultrasound.
b : Left kidney shows double pelvis without pelvic dilatation.
¢ : Urinary bladder including surrounding tissues appears to be
normal.

a c d:Left duplication collecting system without dilatation of

ureter is noted on trueFISP coronal image.

e : A small cystic lesion (arrow) is visualized on the left behind
the urinary bladder. However, whether this is or is not an
ectopic ureter is unclear.

f :Contrast 3D-T1weighted axial image shows contrast
excretion of left cystic lesion (arrow), and ectopic ureter
onto vagina is diagnosed.
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Fig.4

Chiari Il associated with menin-

gocele

a:Meningocele is seen on T2-
weighted sagittal image. Chiari
Il is also noted.

b:T2-weighted axial image
reveals sylingomyelia at the
thoracic spine.

Fig.5 Fibrolipoma of filum terminalis associated anorectal anomaly

A 5-year-old boy with an anorectal anomaly presenting with nocturnal

enuresis.

a: T2-weighted sagittal image shows a low lying (L3) conus medullaris.

b:T1-weighted axial image reveals a high intensity lesion (arrow)
consistent with fibrolipoma of the filum terminale.

¢ :Sylingomyelia is also present on T2-weighted axial image of the mid
level of thoracic spine.
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The rudiments ABC of pediatric neuroimaging

Harushi Mori
Department of Radiology, Graduate School and Faculty of Medicine, The University of Tokyo

Abstract | The rudiments ABC of pediatric neuroimaging include aspect, brain and cranium.

First, as to aspect, gyration, development of cerebrospinal fluid space and skull base structures are
covered. Gyration varies a good deal among children. Ventricles are also highly individual. Primitive
fetal ventricular configuration should not be incorrectly equated to colpocephaly. Benign enlargement
of the subarachnoid space in infancy is an important point to note. Pituitary gland decreases in
height during infancy and increases at puberty and perimenopause. Cerebellar tonsils herniate
downward physiologically. Second, neuroblast migration, myelination and transient hyperintensity
on T1-weighted images are mentioned. Germinal matrix layer migrates until the 34" gestational
week and can appear hyperdense on non-contrast computed tomography. You can estimate
myelination age based on the signal intensity of the splenium and genus of the corpus callosum on
T1 and T2 weighted imaging Adenohypophysis and subthalamic nuclei show hyperintensity on T1-
weighted images at birth and fade gradually. Finally, development of cranial sutures, bone marrow
and paranasal sinuses is discussed. We should be aware of how important it is to be familiar with
age-related changes on pediatric neuroimaging to avoid oversights and misdiagnosis. You may be
promised complete acquirement of myelination estimates after reading this article.

Gyration, Myelination, Pneumatization
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Fig.1 Normal gyration

30 weeks gestational age, single-
shot fast-spin-echo coronal image.
The frontal lobes are divided into
three gyri by two shallow indenta-
tions (arrowheads). In the left tem-
poral lobe, the superior temporal
gyrus has become evident.
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5. IEMR29E TR, T ATEEE & L TEE A %
WEHIE Uil 5. iTFIR30E TiE, AiTvEZED 2
DOEVKEMNIZ & 5 T321247F 515 (Fig1).
MISAEEC I SR 2 I 2 5. AEiR323 T,
RESES F P AfSER < b, 3o KOV R AGYERENC
FHBIC X 7 S 5. AEAR34E TIE, ITELED |
TEgER T E, o, o KOV FHEIBENC B X 5y
X5, [HR36ETIE, FTEMITELED 2 Kk A
HHIRIZ 2 5. ALAR38 TIE, Wi, Akl 23k
BREES . KA E IR T DA 5.
DL ZZNIFIFHET S,

2 O V3R 10~ 22 3812 20 1) TG S i o
2 SRR X, Z ORITKE D REIC
o THES 5. #rEY (Fig.2a) TiMdiizsa
RIS, BRERIREBOM S At ., £

Fig.2 Corpus callosum development
a:Neonate, T1-weighted sagittal image. The corpus callosum is still thin.
b:1.5 year old (the same child), T1-weighted sagittal image. The corpus

callosum has thickened.

11
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TG TIKABICHNRTKESTHh 5. &
#1~27 H Tl - #RlosEt &7 LT
WSSO REN G E D, KNT, 3~4»HHIZH
TR A B ORERHL & IR O JEE A8
Roh, 7PHHIZIEBEIZIZRUCE X2k 5.
9~102 AISIZE AR DI REIZ 7 % (Fig.2b).
RESLIZ 42 H Z AR S0 % 5.

2. EREERE

HZEORFELMFEDOKRE ED/NT v AT
AAZED K & W IEAR30E & TIEFLN &
AR fivd 35 4% A (857 D i K (primitive fetal ventricular
configulation, PFVC) #2 L Tk, WHKIERRIC
WA 5. AR IFE37 M8 MR ClEE T &
3 &9k 5. HrAERMTIIRRENRA & B 5 1%
E MR RNkl 25 & OIEREWEIEIIRNZ 03D B
(Fig.3a).

12

Fig.3 Age development on CT
a:Neonate, CT. The cerebrospinal

FURIATIEE, FFEBNET LU TKREL LS
D FIES OIEREEE A IR L T b K5 IR A
% (benign enlargement of the subarachnoid space
in infancy, Fig.3b). % D%, MIBEDIEFEAHEN
D&, 1~ 2K IR OMERRIE» R MET 3
(Fig.3c).

E R EIED ~OL 7 I G 40 8, EW
Pl lE 2 ~3 2 A CHISNT 5. Sk i
& JEIFHIZE (Virchow-Robin ) A3 REESALREIR, FE
THERPEIMMHPOTEY DL 1245, Wb
PRI HIERE P CRED 6N B Z &L, JE
AT 2em KIZE B EDE H 5. MEHERK &%
55 Th 2 D FRIHM/IMEZE & OERNZ K B.

3. REER
1) P
RTINS I TR LA R A IR T,

fluid space is so tight that there is a
strong resemblance to brain swelling.
Also note the significantly low density
of the white matter.

4 months old (a different child), CT.

Benign enlargement of the subarach-
noid space in infancy (arrows).

:11 months old (a different child), CT.

The frontal subarachnoid space has
narrowed again.
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1EHTE 0N K 5/ NRRBEODZRE T BL T
kb'fﬁ’f“ﬁbé u’hi’ F 7V 18IHE (FrioZ2i
KED & BIER) TI&, ORI K /R kD ZE R
NREL 5D, KD HFEH-NIOEBELE
Fh, ZHAIEDRIKE & > TS D0 S HIN R,

iR E
1. wiEsFMREE
WA 9 SR FL = A <0 55 = M R = 2

& (germinal matrix layer) 234 5. T15838(%
T 13 & IR IRk 2SS Sk e U TElo
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bbb, ZOBEAKTSEMN, LIR28~30HIZAH
TR (Rl SR BERI ) O BB A Ol
- CIEEAL S 5. EER10HEL» SR E D,
200l F TITIZIFITR T LTWa, IREFlakE i
34 E TIEP & 7551,

IER 34 £ TO RN TCT M i S =54
W, i = D 00 IR e g 1 D oD T SIS b
L CRmlBEsk e LTl Ehd. R, Bk
FHEBAHECTH . B, ganglionic eminence & FHEH
b, F7z, EENFET L TOEWOREIZES
AR

MR O T158 Mm% T, HEAR23MEAH» 5 283 &
TKRMEERIE S RS2 b 5 (REARS O#Rf% Tl
5> Sl &N 3) . RNEO&EE ST
HiRaRE, Z OFMANZ R RS DG 54 & TR A
T EMEOERF SN s D, & 5IZMIIT
Eb i E OIRME 54, KEOEETHRE LS.
T2 58S TII IR AR NG Sk e L TEE®

53 (Figh). I b DOREMHEI 28 ELIREIZA
Wi & 25 %

2. HEEH1E

1) AL

WD FEFEIIE S M LIZ 25k E TARE AL,

Fig.4 Normal pituitary gland
Neonate, T1-weighted sagittal im-
age. The adenohypophysis is convex
upward and shows hyperintensity.

Fig.5 Germinal matrix layer
25 weeks gestational age, single-shot
fast-spin-echo coronal image. Germinal
matrix layer (arrows) and migratory cell
layer (arrowheads).
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ZOHI12KEETOS L DEMRTEY. Bk
FEHE A, RERERRYYER ED X %
HBEE TR ONE. Ak, R4 RO
Mid Ak EEN L <, THED K OT2EA KA &
DIER L T3, fit-> T, MROT25& M {$ T
BTRELUTE 2 & BIZRDIZIRET .

BERI I — AR R H & LT, SRR A RIS
HOGEIR A 58 L nilaro, B S gail, 7
il 5 MERIAN &, HE > THEEED S/, K
Ma SIS 2> & RIGEER VB A, 72, KIEEERA
BN TIT A TASE— AT BHE AT &

MR T, IMFEBENOMBLE KT EEDEA
WEABISATRETH 5. BEMLIZ T RIS T
IV 2T u— LRPERE ORI E ML CTEES
b, T25&HMmI{% TIEBER ORFIZIE S 21 27K
SERIKTMERES & LTHRY 6N 5. T1iR
18T DZALAH T2 5 {5 T OIS EA» H AT
T 5. BEELOEMGE, 1% I TR M S,
1~2 13T, T25R3RE(RW 7, 2N I3 T2 5%
G A H A L4 % (Table 1).

A =3I - = VI = AR R o
VB O &5 5 CRif L 2 R 3 T2 4 di % T ok
Bt RRISEZ 282 0nS. ZORRIET
o b EEERFHETIIAHR TS 5. & FITRA
FTHRAZEND Y, MERMHAERILE L E D
WL OB PEIZ SRS, 4—3IF N - U=V
TG & ORI B L 72 VR OAFAE (T2 5%
PG TGS T2 E08EN & 25, 2 —
IS - = v a0 AR B ORE S AEREE % f
FTZEMNLn, LarLl, KEE NMERZ ZHED
A—=3IFN - I=VThHdLELDIMNELH 5.

PEAC R IR T3 VB ARHE D B 23 SR T RE
127 5. HiA R Tidisotropic & MEE S R 65 5 23,
RO FVERMED T R B IS U 7= L
A 5N 5. FA (fractional anisotropy) Fi{f T3 T1
A0 9 I {5 X0 T2 A Wi {5 CREWI L 23 3 2 DIz < »
BATEHEREOTESRART V. £, B
W8T % tractography 23 5.

MRS (MR spectroscopy) TiZ, HEIERDARIZ
534 25N-7 £ F LT 287 % [ (NAA) HH
WbictE->Tlmd 5. 2% 0, ffboFRx
AL TIENAA/ 2 ) VLA (Cho) WM<, B
Rk TR 2 BB TORERHLD 25— b I

14

Table 1 Normal milestones of myelination

8% _ BB

T1 &A% T2 &R1R

oy B R FER ER
IINEEREE FER~4mR 3~5hmA
SRS EIpE ER 4~7HmR8
NS R EER ER HER~2H»A8
ST | 2~3»A 7~11»8
B2 B 4~6HhH 5~8»H
B 2 B oK B 3~4mB 4~6HA
BBEEAESDIE 2~5»HR 9~14»R
HBEEAEDFE 4~7H»B 11~14»8
HIEEEAE /DI 3~6»A8 11~16»A
BISBEE [ AR ER 7~11»8 14~18H» 8
FH D 2~4»A 7~11»A

HIIZ—3( LU TNAA/Cho b A 2§ 5. %
7=, BEEHLICEES Chod I =) EIEIC X 5%
A3 L IEMT 2L F —GHOBAIZES 7 L
TF=Y -2 LTF=Y Vg (Cr) O¥INE K
W U -C Cho/Cr }b A3 4 5.

2) REREIL O T Zh e

RESIL DML IZM A <, HEMELIMIEH -
FZic<w. 22T, FEHIERLOM AL
AEEEL X, dhIhEZOAENDT,
HELDHTHHAZTITRPRIIEHLEKSDTH
5. L»d, ZOESHEETIIMHERT %
TG B L O T2 %2 heh Llnm, &45k2
B2 dde. #ERUIRR RIS & 2 5551213080
TEREWZETHAD M.

T2 — 1% 48 L (AC-PC line) (2 7KF- 75 il 37 lhir
AR 5 & B L AL R0 R0 TEH TR &
7N A i R AT A I T T VRS - SN ) T T )
W, DT &S 2 g —v2Rhidkk &
ZOWENTE S (Figs). T4abd, K4V
OfBIE4 2 H TORGGIE RGO T8 FG S 155
b, OMEIE 65 A TOMREREREBO T2 s di5KAE
b, B X OOBIES A H TORGEIET D T2 557
BEE S TH B.

TIWIT2WIE TIWIT2WI TIWIT2WIE TIWIET2WI
FRi R m(] (] N [y |
RREAE WO oo g [y |
! ! ! |
4rAXKE 4~61F 6~81»F 8»RLIE
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Fig.6 Myelination estimate
a:T1-weighted image. The genus of the corpus callosum shows isoin-
tensity (“black”) to cortex, whereas the splenium shows hyperintensity
(“white”).
b : T2-weighted image. Both the genus and splenlium of the corpus cal-
losum show hyperintensity (“white”). These findings allow estimation

that this child is 4-6 months old.

3) CT TOWIIE DN ZAL

CT TR Lo EIZTE 5. LA L, CT
TH I FTEOWIER &4 + 3 ZI2E
3%, £7, WHEOHAERTIIAELVTEA
PRI %77 LT 5 (Fig.3a). 0%, #
27 HORE THEOWINE A LS L, REftd
% (Fig.3b). ZHudfifift# RT3 0 TiEn <,
Ry aEOZLE KL T35,

3. T1RRKSESE

1) Rk

HE RN T RSB OIS & i LT
THRAEEERDTIEGAG TEES 287 (Figd).
B2 A CICRBIZERESbL, %
OB EESTEERT. BRI 2 har o
BRI LIZL-T, TERTT T2 F Uil
NPT 270 ELZENTVWS. LENST,
ZOZLIMEILAK TIIRE 5§, HESK ORI
AT 5.

2) BUR T #%
IR TR & AR REC TUEFAG CEiE 5 258
L (Fig.7), WEBIZSESbT5Y. ZoZtek

BN &9, HERHBIZX > TET 5.
72720, HE-RMEICEES L &S00 REIEAR

MTh3.
B OB
1. EERA
SHEGEA L B H RIS /A L TL 5,

PRz, ANRPRE®Re A, KEMIZAER 18~
2470 AZEASET % (Fig8). =Dk, HAFLIREIC
HEAEE S,

2. &%

SR O B RHE OB B E 5 13 H A N
K25 %m7 (Fig2d). 2ikETIc 1mﬁﬂ®%
R WEDE T IEEETIC A 5. 3 IR

Xk OGS 55 A B 5 (Fig9). %
D®%IEAIZEE S OB A L, 10/8TidE
%i%#nmﬁ 5. FURRHAER B OE I

BB E A E A R U T SRk s iR
ﬁf

ERERFAEDOFHELETTIRHIRIZ B T 58
HE15 5 MK LT 358103, BIMERER TR
Bz, wdr e RARIRE %2 B 5§ % BE»

15



16 HAVNE GRS 2 MRS

H 5. FHIRERN OBE T O A2k L 2R
55,84 — v %757 (Fig.10).

3. Bl

Bl G T B A R IC R ET 57, 1
FATKEAIZ2m, BiIZ3mOEIETREL & 5.
9 E CICHIOZITET 5. BRI aT 2 5%

LT 5. 60k F TIREE ORI E XA
KTCHIEHEEZEAONS. WIEHRNIZE%RE S &
UFIEHIT/NE 28 TH b, P UL 2RI
M RRECT TRl iTREC & 5. AiTSEIR I i B2 12
RET D, 2K SV SBRIIDERD RSN
C®, 4 CTRIEAISEL, 8K TIRE LEE 10
W CHISHA ISE T 5. KRIZEENE TALGNS

Fig.7 Subthalamic nucleus
14-day-old neonate, T1-
weighted image. The subtha-
lamic nuclei show hyperin-
tensity.

Fig.8 Anterior fontanelle closure
a:6 months old, CT. The anterior fontanelle is still open.
b : 18 months old, CT. The anterior fontanelle has almost closed.

16

Fig.9 Bone marrow development
2 years old, T1-weighted sagittal
image. Heterogeneously hyperinten-
sity is seen in both the clivus and
crista galli.

A

-—




Fig.10 Anorexia nervosa
12-year-old female, T1-
weighted image. Bone mar-
row and subcutaneous tis-

sue lack hyperintensity. The
orbital fat is barely visible
(arrows).

2, IEEITNE B B.

& XL, WEBTHORENBIRIGEIZ E TRA
ZENDY, ThEHS KWET2EFAGTOM
TS 5k & BIRAE L AR T A T REME S & B
(Fig.11).

BhIZ

WANARNRZH, RIKRORELEE LT

OFLRENIC, ArvEEs o €W N3 B I E ok
5.

QR L O ST, BRIk & O
HICTHEHT 5.

@IS ZfE > TRET 5.

EVNS T LI 2 TBOTRRLL.
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Fig.11

Pneumatization mimicking an
aneurysm

60-year-old male, T2-weighted
coronal image. The asymmetric
pneumatization of the left pos-
terior clinoid process mimics an
aneurysm (arrow).
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Pediatric osteomyelitis: Imaging clues and differential diagnoses

Akari Makidono, Kazutoshi Fujita, Tatsuo Kono, Gen Nishimura
Department of Radiology, Tokyo Metropolitan Children’s Medical Center

Abstract | There are many children with joint pain. Some of whom have musculoskeletal infection.

In growing children, if a patient with osteomyelitis dose not receive an adequate diagnosis and

treatment, he might suffer sequelae such as deformity. To avoid that situation, we should diagnose

them precisely and initiate treatment quickly.

Imaging technique plays an important role in diagnosing, evaluating, and monitoring osteomyelitis.

Herein, we show the etiology and typical imaging findings of pyogenic osteomyelitis. Some diseases

show similar imaging findings. We also show differential diagnoses (tuberculous osteomyelitis, BCG

osteomyelitis, and CRMO).

Osteomyelitis, Pediatric, Infection

L BHIC

20 AL IS B 2GR E RO ERIZ L -
T, B, bhvbhid % < OFERROEGIEIC
XU CIEMEA 2T &l U) G & 1T, B RA
e BT AR P28 2N TES XIS
BoTETOS, HEBEROBGYEE —FTE -
T, oA (ahd, BIS, mi, R, m
iz &), B, RENORIBEIHRAY TH 5.
FirE S R DIRGRE DR - AR A FEUE(L 35 2 &
FEEL <, BROEDOEDIZADELTE LD
wHRD 5N DY,

I EMR T T E AR R O - B2 B THE

EIRE| A S TE D, Y2 modality DRIV,
BIFTREN->THL Z&iX, EELADHE - %
JEZOEE L, BROPHREGHEICIOENS. KIET
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&, FHOHORIYE, §abbHigicoOnTE
O, HHRAT R, AOHELR EIZO0nTith3 2
LEds.

NREOEBEORH : MNEOBRRE
EfREEET B DI

INROBOREIZ B TIEL (MR, W%
BRI WS EEE T ZARnbH D, Zhic
KoTHIFZORZLEML T ZENTE S,

2D, NRIZIIEATIZRD &k vigd
¥, WEMRE W FENTFEL, WENEtER
TR, BRI, SRR RS e £y
R LERE BEET 5. BRI X 0%
ENT 720, HMXWEETIIE S L0, /MR
DOFDORMX MG EAETR T SFEI2E, T2y
LU 288572 I H#T 5OTida <, 20Ok
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1LIEEEEX Pyogenic osteomyelitis

B DRI & 75 2 EGRE A BRI B R0
E LT, BN 7RG & AT E, BT 56
i, WRERHHRR O RG5O N, B B WIS
) (FHE, T, 2 IcafiNET 5. NRTIE,
MATHEAR S £ <, BPENAHTH B L d %
nTid N,

MmiTHERROILIRE TR
Pyogenic hematogenous osteomyelitis
NRIAOEHER DI REAN L, HERWTH S,
2, REMRE T OE@RETIE, mEiEL—7
KT, ZOEMNTHHRIZES WD ELEZED
LD, 207D, WHEITEWWICEE D,
LR T WS TH S, KEER, REEN,
RS, BEEEA R E DREOENE (b
b, MFRAL ) DBBIFIZASNS Z ENZN?,
W, AEROMAE L — I E D, B
L, BEWumEtirhE a2 KT 5. 2L
T, AR 2 K & R O s & Z 9
HETT DL, ZRONSEHEREIET, Th
SIEA LT <. EMEIC &> THRENE
E RS L, SEESEEANET S, & 20
BRI, BRED N S— 25T U TR T

Vol.29 No.1, 2013 19

AR L, ZhERIFZERENANS & 5 IZfHE
LT EWVWIEDTH D, HIE PGSR
%L, JEPFORERC £ TRIED I LT
TR % D IO Wi{§ % Fig 1 128

FrePR S, JEBAS, KR, BRI, fhoBy
i & F 20 0 BIEVENIC B, BRENR, BT
1E5 5728, B@ROFHRH b Z & < g
L, HIETESA AL 72354, Ao CBIEiNIC
Wl L, {LEEVEREiZE A0 E2"Y.

72, B b oA TO AR WHTER
W, FLRIHRI T, REN % B < tansphyseal
vessel SFAAF L, B & B, IMATEIRERIC
—DNI k5 TWB. ZD0, BHEDIAEH &
FCRDITWRLIFSY.

Z D& I ITRRED BB & - Fife s
% &, BN X ORI OB RPASIC X B R
R - PURGREA X725 3 (Fig2)??. 2505
7EEAADHE - SliEA M 5720108,
Uil 7e v 2 2R3 5 2 L EE L L 5.

BRSO BWHIIPE, BERE W, M M
FREGFE AT, E M A (LA X E E, BRI M A,
MR, BHZHEEH B KUCT) 2HWTAhIh5. &
&R ORI, HMX G ES RN ITbI S
FRRETH 525, PBPHICHICRENRD SN
BT lidnl, RERT~I0HBEHL 205, A
BHE, BEREE WS 2BORENALNS

Fig.1 Pyogenic osteomyelitis
Eight-year-old boy with left hip pain. Radiograph shows no significant skeletal abnor-
mality. Fat-saturated T2WI shows an intraosseous abnormal signal intensity area in
the left femoral apophysis and trochanteric region with surrounding soft tissue edema.
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£tk b. OFD, HMXBEGTHETREN L0
TN, YIHOBREREBET ML 35k
WIZEAHRTAZENEETH B, MEFHRE
(" Te-MDPIZk B3/ V5457 4), MRIZF
W & BRI RE OA L 7 O W EET
b0, HHTHS. B rvF7 77413, WHED
1% 2 ~ 4 RFR T O Tld A <, AR (i
WEREY v F 5T 4, MIRT— NV VY F 5T 4,
WY vFr 57 4) PRI AEHNTH 5>,

BHELIRMEERER

Chronic pyogenic osteomyelitis

BREROBWI N e X h =%, WURAEEE T <
Ik 5 Z ENHFETH 578, A8 MLL
TLESZENH 3.

B PEE B2 TiE, BB KO ROG
ft, 25, JEE PR TH 35, ZOW,
JERIREROFERR L TO AW TH D, SHRHIRE
HWONR L2720, IhielklidsZ L3k
FEETH S, TR h
WSS IEPNZAFAES 5. Wi Bik, BLHE & LT
Hixh, WAXHE T, CT, MROFhTE /M
HHETH S, HHMCT TR BIFIcfiti s h 5.

Rl &Rl T 2Gh, B Z &bk
WwWeEbhah, HHEHMET T VERA Y MNTE
DS % 7235502, 5 & E O HBWERZ &%

ATLESZERDEINE L. ZOLH%
By, BHEEORER, WEETd USSR oM
BAERMDHFEEZ L EMETH BH, HiteicE
b B IEGBEE T NPT 5 728 D sinus tract
EROGSNZGE, BliN2EDEBELZENT
5. A RIZEMEHEROEFITAS N BT
3L, £/, BMXBEETCRXIZ-2h Lk
FIRELTELABZENHLNWIEEHDED
D, HLTEEMERERESE - 7250, ATR%
T RN RYITH 5 (Figd)”.

BT R
Tuberculous osteomyelitis

HARI)Z AT, AIDSOWRLT, FIEibEFE, £
A PERS R DA & Vo 2B A 5, HikEE R
WA TETVWE*, ARICHEVT, NERE—IZEK
BALAED W ]I K > TRARES DT 5 D
RS TIEFIZRA LTETh Y, ZIZRIETIR
FORE SRR E B (0~ 144%) AR 100 LT THERS
LTV, L2ALAEDNG, FMIZAEOHE LK
YHETH D, 74 7 244 LOEL, BRRKE,
RHRDFCIEIE &\ o 7= (LS EER HIAERE O A 12
MELTWAEEZON, SHREDLS KikE%
72BN TRMSNETS 5.
SHIZEWT, B RomEMIRZ 8B
BRI ENTH B0, ThTdhdb, 2

Fig.2 A late consequence of pyogenic osteomyelitis
Radiographs of the hip. (a) was obtained when she was neonate, and (b) at 5 years.
(a) It is difficult to point out any definitive abnormality. (b) Severe deformity of the left
femoral head and neck is noted.
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Wi & e & & S ZOW AR A R B YIS
TBHZENDH DY, SEARMONUZBNT, ks
DORIMRZE 3D < 2. BEZF5~10% DR
BEICEWTRADOENS, 72, MEEEZEON1~
3% T, B-BEERESRDONS. 2D,
Z OF-HifkE O - B RRGUEEBIC R L 221
LB U 22354, RSN S EERI RIS 50 B
RETH B,

TR E gL, (LR RESEERE, /N TIE
MAFtEdsk s 2. Z01EH, BEEi%H» 6 DK
IZXk->TERZ 3. fhoafike®aD, B
DREGUT B PEHSEE L L CORENIRL, #E
MR BEZ: 13E T d & OVE i O B B P 28 &
LTRDOND Z LML, FERGTH TG [
TIEPERREA S X U, S LR EaEs & X
SPFIRB BN ET 2728, GRS Z bl
Th0, RELZEWEOENZKE LT, 5
BRELWATHIZEETHINETH S, /7701,
FEAL R g TR IRV BB 212 b T ik
RN B WIS E L, YT Bl R
ENBMEEICH D, F77, WEMERELTIE W
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4955, sinus tract DR A LK AS N B DIZKL
T, BRI TH 57,

BCGEHER
Bacille Calmette-Guerin osteomyelitis

BCG I iR & 5 B GR OEEL &
[ % ECHMTH S, LirLars, HER
Do s, RO - #HE, 5
ok, U vosHigs, Eiid s & ORI DI,
B MEDI&GE (BCG-osis @ HIV &30 180 5 E
iE 72 & DO RIEARIRAE L BIHE) &5 72 BCG H#44#
&k BAIHESRE S hTnB®,

BCGH (M. bovice BCG) &4t % KXl & 4% BCG
%%, BCGHM#%ED AN 6 BIERICRIEL,
VUi E 2R T Zen %<, RO ERTIL
FA D, fERRIE TR BT O < DRI X
NTVWBED, AL EETH 5. BIRERIZZS
LUK, IMERAEIZ IV T & SIERIBO#RE 52
RoNnbDARTIEFRFRN TS 5. WHEAT I HTE
Db AERRIRGUC & B A% de & JEPLL,
B IR EE 2 Z & A% (Figd). fEEzli e

Fig.3 Chronic pyogenic osteomyelitis

Twelve-year-old boy.

a:Radiography of the foot shows an irregular radiolucent
lesion with periosteal reaction in the distal metaphysis
of the 4th metatarsal bone. There seems to be an ill-
defined radiolucent line connecting the lesion and the
surface of the lateral aspect of the metatarsal bone.

b: CT shows clearly a sinus tract (cloaca), which finding
indicates chronic pyogenic osteomyelitis.
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I BSR4 (M.tuberculosis) & BCG D #ERNIZ 134

B, R AL CWRR, BldERbI
A v & —7 vyl (IGRA, T-SPOT™)
PR A YYE D 2 W, BCG & O 2, JHF
MCHREL 8D, SGHROMBBIIZESZE7-5
FTLHEIN TS, NE TR A% 5ED
Nz, b MR CHIUI S PEICIBREL
T\ B aerta <, APBE U Rifampicin (RFP) +
isonicotinylhydrazine (INH) + Pyrazinamide (PZA)
|2 Streptomycin (SM) & %\ \&, Ethanbtol (EB) %
A 72 ¥REE A IS 2 53 H 5. —JF, BCG
BHREJIT R B S iBFRE IR A <, ST
CIZEYERL ICHE U 2216 R ST % 8 D
D, ZOEL B TPHREITHD, AN K 2 HEIE
MmO BAHEZE L, 72 £ TlWiBE=1T
bDEL TERITFABHER/ONZEVIWEE H
5. B ERE TG E L, SSRESNH
BRI 554, BCGEREZR S #ER O —
DIZANBRE N B 507,

BHERMSEMETHER
Chronic Recurrent Multifocal
Osteomyelitis (CRMO)

MEVERRENE 2 B aase (BLT, CRMO) I,
RRIZH T D IREA D ZSEMIRETH 5. HIS
JEALBRVED JSRERED ZHNEIZBD S, KL T
2D IRS VD HIRGRE RS S, EIS, N

22

W (2 < DA, 9~145) THRIEL, 12d 5%
WIS OFRG, TR, BENE, nTERHIR &>
TREREFR A . JEROFER RN B H 22 6 Bdr-
LA L, 3o XD & LFIERIA R L350
&0 < . WIRIEO MRRA T R & B o1
TG & CRP L5280 57200 T, JERREINTD
5. BRI, ioREREREEZAIFLTnE 2R
% % (Table 1)?.

REROEE®E, RCBREMEIEIhEZ NS
<, S5, Mg, MEOR, RIE &< . ™2 I,

Table 1 Pathologic conditions associated with
CRMO?

Dermatologic disorders
Palmoplantar pustulosis
Psoriasis
Acne fulminans
Sweet syndrome
Pyoderma gangrenosum

Autoinflammatory disorders
Takayasu arteritis
Wegener granulomatosis

Gastrointestinal disorders
Crohn disease
Ulcerative colitis

Genetic syndromes
Majeed syndrome

Other conditions
SAPHO syndrome
Spondyloarthropathies

alb

Fig.4 BCG osteomyelitis

Two-year-old boy. M. bovine

BCG is identified by joint fluid

culture.

a:Radiograph of the right knee
shows an osteolytic lesion
extending from the epiphysis
through growth plate toward
the metaphysis. Soft tissue
swelling around the knee is
also noted.

b : Fat-saturated T2WI shows
an abscess in the distal fe-
mur and surrounding deep
soft tissue.



HWHMETH B Z LB, HMXHEET, #il]
FEEGE < OFESuRICEETERAZ L LTR® 5
N, WEOH - T E & BRI LR
NRENB X520, EMEIZIE hyperostosis
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W - AIRBOROA I - VIR, SRESHARRTE DT
- sy, HREME2ZRMS. Zhoid, WE
DREFEEE & IEH OF W EOEE DN DFERT
EHNBEDTHD, RTLLEREEWETES
LOTIE RN, HIEEEO@E NG D TH iU
PED, BNEDTHILREDIRE TdH % Bt
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suspicious of
slow-growing /
benign

-Borders of the lesion-
sharply outlined
sclerotic border
(narrow zone of transition)

-Types of periosteal reaction-

Uninterrupted

-Types of bone destruction-

poorly defined border

(wide zone of transition) | |

suspicious of
rapid-growing /
malignant

I Interrupted

¢ perpendicular
® sunburst
* velvet

¢ lamellated
® onion-skin

¢ Codman triangle

| Geographic | |

Moth-eaten

Permeated

Fig.,5 Radiographic features of bone lesions'”
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Table 2 Analytic approach to evaluation of the bone neoplasm must include patient age, multiplicity
of lesions, location in the skeleton and in the particular bone, and radiographic morphology®.

Location in particular bone:
What part of bone ?
(epiphysis, metaphysis,
diaphysis, central, eccentric)

Morphology

- border

) . Age?
bone destruction Gender ?

- periosteal reaction
- soft tissue mass
- matrix

NN
=
X

Single ?
Multiple ?

Location in the skeleton:
What bone ?

Tissue of Origin

Benign Lesion

Malignant Lesion

Bone forming
(osteogenic)

Osteoma
Osteoid osteoma
Osteoblastoma

Osteosarcoma (and variants)

Juxtacortical osteosarcoma (and variants)

Cartilage forming
(chondrogenic)

Enchondroma (chondroma)

Periosteal (juxtacortical) chondroma
Enchondromatosis (Ollier disease)
Osteochondroma (osteocartilaginous exostosis,
solitary or multiple)

Chondroblastoma

Chondromyxoid fibroma

Fibrocartilaginous mesenchymoma

Chondrosarcoma (central)
Conventional
Mesenchymal
Clear cell
Dedifferentiated

Chondrosarcoma (peripheral)
Periosteal (juxtacortical)

Fibrous, osteofibrous,
and fibrohistiocytic
(fibrogenic)

Fibrous cortical defect (metaphyseal fibrous
defect)

Nonossifying fibroma

Benign fibrous histiocytoma

Fibrous dysplasia (monostotic and polyostotic)
Fibrocartilaginous dysplasia

Focal fibrocartilaginous dysplasia of long bones
Periosteal desmoid

Desmoplastic fibroma

Osteofibrous dysplasia (Kempson-Campanacci
lesion)

Ossifying fibroma (Sissons lesion)

Fibrosarcoma
Malignant fibrous histiocytoma

Vascular

Hemangioma
Glomus tumor
Cystic angiomatosis

Angiosarcoma
Hemangioendothelioma
Hemangiopericytoma

Hematopoietic,
reticuloendothelial,

Giant cell tumor (osteoclastoma)
Langerhans cell histiocytosis

Malignant giant cell tumor
Histiocytic lymphoma

and lymphatic Lymphangioma Hodgkin lymphoma
Leukemia
Myeloma (plasmacytoma)
Ewing sarcoma

Neural (neurogenic) Neurofibroma Malignant schwannoma

Neurilemoma

Neuroblastoma

Primitive neuroectodermal tumor (PNET)

Notochordal

Chordoma

Fat (lipogenic)

Lipoma

Liposarcoma

Unknown

Simple bone cyst
Aneurysmal bone cyst
Intraosseous ganglion

Adamntinoma
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Pediatric emergency

Yoshihisa Shimanuki

Department of Radiology, Miyagi Children’s Hospital

Abstract | Imaging studies play a crucial role in the appropriate management of pediatric emergencies.
In particular, both radiography and ultrasound are important diagnostic modalities. In this article,

briefly are discussed fundamental and important points of selecting, conducting and interpreting those

examinations in some of the acute conditions commonly seen in the emergency room.

Pediatric emergency, Radiograph, Ultrasound
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JEILLZ B % 72 3 3Gk 725 55 W7 & SHFHI R bR 53 2%
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ANE DB E WL & L C whirlpool sign"? 2351
5h T3 (Fig.1).

AIENFFEARN I W AR RO TIE & % 034
REICE > THhORIET 256035 5 2 Li3H -
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HEEESTHILEND .

WX EETARIEZ 24 5 DIERfETH
2%, OB 2 A L & U Tl target sign”
(Fig.2), meniscus sign (Fig.3) XI5 T35, T
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Fig.1 The whirlpool sign Fig.2 The target sign
The whirlpool sign is shown on transverse There is a soft-tissue mass containing
ultrasonogram through the mid-upper concentric circular areas of lucency to
abdomen in a neonate. It represents the right of the spine projecting over the
the whirl-like pattern of the SMV and right kidney. These lucent rings represent
the mesentery twisted around the SMA, the mesenteric fat of the intussusceptum.

which indicates midgut volvulus.

b 3
Fig.3 The meniscus sign Fig.4 The doughnut sign
The leading point of the intussuscep- Doughnut-like appearance of bowel with
tion () is outlined by gas within the markedly thickened wall due to enteritis.

distal colonic lumen.
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50> 7 248 - G IEFHALEIZRS 5 iz 5K
JEIBENE Ehb.

ASED MG LWL E U OIS EME S H T,
FORKE - R E BITE . TR E LTI
doughnut sign 854 T& % %%, [doughnut sign =
JGERYE ] TldanZ I2i3dE 454 % (Figd).
N EERAE TIXNTR & & B ISR S RN IZ R A

Fig.5 The crescent-in-doughnut sign
The crescent-shaped hyperechoic area
within low echoic outer ring represents
mesentery.

Fig.6 Appendicitis confined to the tip
Proximal appendix has a normal appearance (a) while the tip is swollen (b).

28

50T, hHREEzE#RE T _HAKST 3 -
& U TR X ERUE & 72 T % % (Figh,

crescent-in-doughnut sign”).
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R4 FHEE A RO BRET S .

maEid, HHEGL, HWISKRDD, IRDE
FpmNEREREE LCEE IS, 2kl
KOWGA, REFIME6mAEBZ THEAL, Td
EMATCEARRIZLEAER NN, ZDXS
75 KRR ARG IC 3 L CRE® 6 hud i
MREBWTE S, REAZRDIUT X DHEFET
b5,

BRI D 72> T, HEOMEITH FEES LI
RS W2 LICERAMETH B, £7z, HIESR
DHRELIHROARB L TEC 2588550
T (Fig.6), RELRABHETELRVGAICIIHRE
RETET S Z EIIIHEETHR T TR S K.

FIMRA TR & e L2 2 WA 1T I3
CTHEHTH 5.
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PEEND ZEn% 0, BERFRAREE Au
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JFECd 2. WIS IEA M A A /BRI 22 i 3 C
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(Fig.8), & RO Iz &k - gk
DOIFREEHEHITZ 5 Z & (Fig9) & E1F, il pr
Ao R ERAT I HEELT AN &5 5.

|

Fig.8 Air bronchogram
Air-filled bronchi, which normally
invisible, are now stand out
prominently against surround-
ing opacified alveoli. Pulmonary
edema due to acute myocarditis.
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Fig.7 The silhouette sign
The left heart border is obscured by
pneumonia of the lingular segment of the
left upper lobe.

Fig.9 Hydropneumothorax
Chest radiograph shows a right-sided
hydropneumothorax. An air-fluid level is
not observed in a simple pleural effu-
sion. Detection of an air-fluid level could
be the only indicator of a pneumothorax.
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T &

BPEOWSUENG 2 kB L LTE s L —7
DOBE N ENA, EHER L U TaMERIAEZE &2
HETH 5.

27 )b — 7 OFFEI 72 XA I SER Sl 1 i {5
TO steeple sign Td %75, TEMRIAZE DK 1/4
CEOWTERBKOF R E 25", 2vhikimEss
TA LN BMEIEZ B K O P2 ¢ & Ok
TR {5 T 2 0 AU EHI © % 200 (Fig.10). 1B
DADHFE T IL— T LHIF L, {54 2L
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1. REEY
Y=ty IcRESI NI EHEN L. B K
LXEKED DD B F = v 73 THEN
: e, S 5 OPERANEEE 22 5. RS
Fig.10 Acute epiglottitis _ _ K OMRIEICIRE L, OREMOLEE, HifRR
Laeral v showe s ckered oLt g, WML, MO #1E0%
(arrow). bz & T4 5. EYNIERLEADOD NN

» % (Fig.11).

_—y
E
-

Fig.11 Foreign body in the left main bronchus a \ b
Inspiratory view (a) shows a large hyperlucent left lung. Expiratory view (b) accentuates
the hyperlucent large left lung with mediastinal shift to the right.

30



Fig.12 Radiograph of Japanese coins
A one-yen coin (top), which is made of
pure aluminum, is nearly as radiolucent
as a plastic chopstick (bottom).

2. HILEEY

FrERE 3 < IEIE A H - 728, B O
IZ& D EEEILE LT IREMAE . 200
RPICEED S BYERE L BT UE A5 R0 (7
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@ik

1) Pracros JP, Sann L, Genin G, et al : Ultrasound
diagnosis of midgut volvulus : the "whirlpool" sign.
Pediatr Radiol 1992 ; 22 : 18-20.

2) Shimanuki Y, Aihara T, Takano H, et al : Clockwise
whirlpool sign at color Doppler US : an objective
and definite sign of midgut volvulus. Radiology
1996 ; 199 : 261 -264.

3) Ratcliffe JF, Fong S, Cheong I, et al : Plain film
diagnosis of intussusception : prevalence of the
target sign. AJR 1992 ; 158 : 619-621.

4) del-Pozo G, Albillos JC, Tejedor D, et al : Intussus-
ception in children : current concepts in diagnosis
and enema reduction. Radiographics 1999 ; 19 :
299-319.

5) Puylaert JB : Acute appendicitis : US evaluation
using graded compression. Radiology 1986 ; 158 :
355-360.

6) Shackelford GD, Siegel MJ, McAlister WH : Sub-
glottic edema in acute epiglottitis in children. AJR
1978 ; 131 : 603-605.

31



32 HAVNBO A 2 MeRs

8 B momaFiEnsgEe HEEIF-LY

ERONMNEKEFRE
—B-BYFIIT 41—
IR
ORI RIRAERT BRI i

Basic pediatric nuclear medicine examinations
—Bone scan and renal scan—

Mayuki Uchiyama
Department of Radiology, The Jikei University School of Medicine

Basic nuclear medicine examinations, i.e. bone scan and renal scan, are described.
Nuclear medicine examinations are imaged kinetics of radiopharmaceutical agents, used to evaluate
function of organs, kinetics in blood and spread of tumor or inflammation with no invasive methods
and low radiation exposure. Dose reduction has been a work in progress in pediatric imaging for
nearly a decade. The ALARA concept, As Low As Reasonably Achievable, may be extended to
pediatric nuclear medicine and restated as the use of the lowest administered activities in children
that are consistent with high-quality imaging. In the pediatric field, bone scan is conducted for
assessment of bone metastases, stress fracture, osteomyelitis, Langerhans cell histiocytosis and
Legg-Calvé-Perthes disease. Renal scan is examined with continual use for young children to assess
renal function, renal scaring, acute pyelonephritis or hydronephrosis. Here, I note the administered
dose and patients with Langerhans cell histiocytosis, Legg-Calvé-Perthes disease, neuroblastoma
stage IV, acute pyelonephritis and multicystic dysplastic kidney.

Pediatric nuclear medicine, Bone scan, Renal scan, Langerhans cell histiocytosis,
Legg-Calvé-Perthes disease

FEIR BT 1 RS S IR 8 1 3 i & Rt
LoEE, M{§td s, TabbL L z3EHN %0
LS 2 Z &12 X IHRER IR OEBE - 15
ZRIE L, WS - IEQILK O Sl & 1T . Fat
LSRR i e R IS (SR B A AR L,
WEHNAERICBIT A 2N TE S, REIZE T
13, Mo A0, BEHEEES ORI D
KADETH 2720, RAEOEIMEHEHTE
5. Ko TREHR b THEL, BHARE I
A& - EETEMENRETH 5. SHOT -~

32

BIHEICEH SR TW5, By v F oI 74, #f
BHMEICHTAMIBGY Y F 257 4, By UF
757 4 12U THDY FiF 5.

INEREFREDBEIEFEH
M A0 IEI2AT S Z & 3BT OERW CHHET
H 5. BREEOEIIL, SrReifReh R < iR
FHICHEAS U, MELREMEA AL, K0 IHMZEN L
HENPOEBININETHS. BEREREICE
WO E AR LK, BREROEIE A R IR, it



PERSE S O N IE 2 ¢ 5, WEIEAHASETH S, /D
VNS SIS Y/ C L AL SRR TIRAS L acN 4= S )
IZEE SN ERNETHS. BRIBIAE, & O
NEFND A, WHITERERLHREmRE A & F &
N30, Flinaw H 5 Websteri®E2 b 5. & 512
-0y SEEEEVEIEL TS kI, hE
Skg DI G EAFUEE L L TIRE XN, &4 DK
HEMRBETHRELH 0, kg 5-IZZOHRE
AT TSR A RD B,

- ARG X (Fin+ 1) / (Fiv+7)

- RAFEG & X KRR m /1.73 m

- AP SR X (KEkg/60
KD XWIEEITS 12, BELEETH S, M
WOFT 3 Z EhL T A6 THiekEair X5 i
[EEd 2 EERDOTRIFEETH O, [EHES 5
TFAMIIGMGE S v F2' 7 7 4 3R TE AR
SHFITRENBETH D, T ALEEETH
THREZ EHBETEREARENA 5.

B

BYFTIT4

YO/ VPR TE SR AR, “"Tc-MDP
(methylene diphosphonate) ¥ 7z i “"Tc-HMDP
(hydroxy methylene diphosphonate) & i\ 5. &
I OTTHE, AR I 5 F#rd, 48
By - IR G IRAL B E 3 Z 5 T B ERN T
BnALNE 20, FIELRE, NHEVEE 2K
RTDIDIZHCNS. IXTLDENDUEIF
ZoTWB EBMGE Uit X h, BEELEL
RIMFEA RN E MG L 25, WRYEEZIICD
& B MERBOFIEBEOBRBER, 7 7N
v A AMNERLARERRE (Langerhans cell histiocytosis)
DL D W, WEERHIE, ~ T 29 Legg-
Calvé-Perthes disease O 5-H72 W id /NI REEY
Th5.
BREES] 0 524V ZHBEEEREE (Fig.1, 2)
/N DOFGRER BTV B, BBk O HER-
v a7 7 — VRN OFEH 2 B0, REE O fikg
NOEFRERD DIEERTH 5. PR
RS x, 2521, 521, 75 2AMO3ERC
SEXND. T ANy ZMBRERIE I 2 5
Z 1 AER MR 2 R R & L THWS
N5, 77 2 MTBFEEMERE ALY > Sk

Vol.29 No.1, 2013 33

BRIETEE & OB MR S BIEERE A b D, 7 7
2 MRV ERRE, SV LR YR (055 23 & &
N5, ZDRRGERERZ R L, BREIZ80% IR
oh, 5K ETITHICRETAZ LR850, &
RN, 2R D 0, THEE RS D0,
SO K DT R AR D, SHEF AT B EGR
R4 VIR, K& & OIS HXIRAGRI S %
2L, MHTIEETOREG RS, MR IR
L5232 enn. iy, REGFTERang
BRSN, RIS EIL e FRKICENES . Ty
VFT T T 4 TRAT B EGIINE BB R E
50, JRMEEERMGEEZ R TOATH S, HE
ROBENIERTTEDORE MKV, e, RS
FTEELOEEMERL, BEEMES. RE
Bl Fig.11%, AETEE B OMLIGE % kb 20
I5HEG2H0, F2WMORFLERD 5
By VvF I T T 4 T, AETEE O] B & 1§
FEREE D, REICEEERMITESH 5. F
2IBMED T TAb L B ERDTE 4588 5. Fig.213,
G TR & PR B g, SR ORIE A
HUO, HIEEIERENGR, FEOmL, HEX
BN TH D, BV F T T 4 TIENAE R
ICHERUGEEIEREY B D, FHCIKE OBERTHED
TEE I L,

BRI - NILT X% (Fig.3)

ANFUIA DR FEVE S 148 M D —D T, 4~10
AP L, BROILZERE N, PR XRE
BT, VEE, Bk, ESEO MRS,
ORIKB R S0, B RGHES 5 & B
Y112 & 5 crescent line X2, BEIkE DRl /73E 57 D
B, BEEAMEOGELAR OIS, Y v T
2757 4 TIERBEIEDERRIBE 5 5. HilF%
FREMAERT 5. RERMO/NL TG mEIR
RoOBEHEMERT. FHICIERMEEICET 55
VI SERIR T U, HURO KA U 3
R, ERAYGE L TL BRI I HHOERIZ
ZIKT LT T S, Bisin 5 BRUTHENET 5.
B X G E TR G & P % i 4 2 25,
TV F 7T 7 4 THEBRIZIT S, SEERNI ]
DT AT, A KBEE O RPL & ik
MALNDBH, JEIEH S A B ERD R, F
Y UF T T T 4 TEMHNE &R PRI R
50, HEWRITERGEL, ARKTFL TS,

33



34 HANBO oA 2 MR

34

Fig.1 Langerhans cell histiocytosis in a girl 6 years of age.

a\b

A 10 year-old girl with a left abdominal mass.

a.

Bone scan shows round shaped defect with slightly increased
accumulation in surrounding area in the right parietal bone and
compression fracture with increased accumulation in L2.

:Radiograph showing lytic lesion in the right parietal bone, and typical

compression fracture in L2 resulting from body destruction produced
by LCH. Note the preservation of the posterior portion of the body.

Fig.2

Langerhans cell histiocytosis in

a boy 1 year of age.

a:Bone scan shows increased
accumulation in right scapula
with expansile lesion and in-
tensive accumulation in right
tibia with expansile lesion.

b : Radiograph showing expan-
sion and thickening of the
right scapula and lytic rar-
efaction with regional corti-
cal thickening and periosteal
thickening of the tibia.
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Legg-Calvé-Perthes disease in a boy 7 years of age. Upper figures are submitted in a \ b

the standard position, lower figures in the abducted position.
a:Bone scan shows defects of bilateral femoral heads with increased accumulation
in the growth line on the right side, decreased accumulation in the growth line on

the right side.

b : Radiograph showing flattening and fragmentation in the right epiphysis.
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Fig.4 Neuroblastoma stage IV in a boy 3 years of age.

a:Bone scan shows abnormal accumulation in whole skeletal system.

High avidity is seen in left adrenal tumor.

b:'?l IMBG scan shows increased accumulation in left adrenal gland and whole

skeletal system.
¢ :CT shows left adrenal tumor.
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Fig.5 Acute pyelonephritis in a boy 1 year of age.
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a:VCUG shows VUR grade lll on the left side.

b:%"Tc DMSA renal scan shows expansion, and decreased and
inhomogeneous accumulation of the left kidney.

¢ :¥™Tc DMSA renal scan at 3 years of age shows disappearance of the

abnormal findings.

BT L 2285 | 2t = B FLARE K TR VIR, &5
EHED 7T — 2 WNEEPRGE L, 303 HINET 5.
T D SE AN FEHUHEME 2 ARIFIR G U 72, R R
melfAs L 2 5 4L LA
FfaABRIZI1E, AKERE DG R OB % 3¢
flig % BN CHIREAFE > v 72774, Hill
EYEEIMEAEZK B TH 7 - 7 ) LAY v
FITITTA4DDHD.
RNES : S EAMETRE (Fig.6)
2 NI RCE S, R4 OB RS R
PHSIC &0, BRET 2 HHE B RIIKRNT 5.
LRMENU L 55, BEBIIKE AE ARG

na. FvETiE, RUEIZ10~15% O R=E 2
b, BRIREBITEHES RS 2. SRREF]
T, BEWERE T, EFEEROEEDOAT,
BB S hY, SEBERPRE 3T
5. AERABELSL, RERIAL, Bk
IREBATIINEI T 5. By v 57275
74 T, EEREEEXREE L5 TWS. DTPA
HEieL V725 7 4 T, HOWRL 2B RN
RO AR B0, L 2 2T A TIRFRE
Bl B IR T B AR O LR A 5R0, AR
FRCTREL, RESOBRFEISREND. K-> TH
AKERE SRR & 25 - 72,
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Fig.6 Multicystic dysplastic kidney in a girl 3 weeks of age. Ultrasonography shows multiple a | b
cysts in left upper abdomen without detectable normal left kidney and hydronephrosis c
on the right side.

b : *"Tc DMSA renal scan shows no detectable left kidney.

c:®"Tc DTPA renal scan shows enlargement of right renal pelvis, diagnosed as
ureteropelvic junction stenosis. On the renogram, declining time activity curve after
administration of furosemide indicated preservation of urine flow.

= 4 -
R&IC o ik
Ha i b, /NRAER CHifr L B RSIE Sk 1) Ladisch S : Histiocytosis syndrome. Nelson Text-
HDENT, B Y FrTT 4 AR FIF7 book of Pediatrics (17" ed), Behrmen RE, Klieg-
. ’ R . ] : man RM, Jenson HB (eds). Philadelphia, Saunders,
?\Ju*ﬁﬁajﬁp“(&iﬂﬁi < EET B PEBORHEMN 2004, p1753-1755.
it R A PR L 7=,
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A case with development of extrahepatic portosystemic shunt
after surgical ligation of patent ductus venosus

Ayumi Yamamoto*", Yutaka Tanami, Hiroshi Shinmoto*?

Department of Radiology, Keio University School of Medicine
Department of Radiology, Kawasaki Municipal Hospital*"

Department of Radiology, National Defense Medical college Hospital*?

Patent ductus venosus is a very rare congenital vascular anomaly of the liver. We report
a 3-month-old boy presenting with hypergalactosemia. Abdominal ultrasonography showed a patent
ductus venosus, which is the shunt between the portal vein and the suprahepatic inferior vena cava.
Invasive angiography showed hypoplastic intrahepatic portal veins.

Ligation of the ductus venosus was conduced under intraoperative portal vein pressure monitor-
ing. The intrahepatic portal vein flow increased postoperatively. Six months after the operation, CT
and MRI revealed the development of a portosystemic shunt between inferior mesenteric vein and
right internal iliac vein.

To our knowledge, this is the first report about the development of portosystemic shunt after li-
gating the ductus venosus. Thus, we believe that it is important to know the risk of development of
other portosystemic shunts too after ligation of the ductus venosus.

Portosystemic shunt, Patent ductus venosus
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0B LB 7 1, RIS TR iE Bl
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[, T4 SRR I PR A TR 5 L 0 R G T2 b — AU

JRREAZATH - 20114F 11 H24 H, S#%52 41 H @ 201244 A 120
FRIEE RS © T210-0013 IS ET @12 — 1 )2 gE e st

39



40 HAVNBO oA 2 MR

FRIRRE - FiatBm s L

AR ¢ e 38, 1E RN H AR I
HAEAE 3480 g

BRE A %OV AZA2 ) -V IRETH A
V=7 Z b EFETL, @A T2 b — ZUE % 1514
Sh, EEEZBZ L7z RS TRERMEREHEE
EREbh, FE XN, BREEEE IR S
N o7z, [ABEOR SRR A THIRE AT A
SEb =72, K - WWEH I TYEET - #
TAPEE 75 5 7.
MEELFRERR ¢ 0GR AT, L2
BEET IS 6k o 72 FALFR R T,
TR S R MY & iR 7 > & = 7 il % 52
»7- (Table 1). 7z72L, &2 & FUbERRE I L2
EHALTHD, iR il =l k%1, H
%52 b—2:6.0mg/d¢, LDH : 223 1U/¢, GOT:
2810/¢, GPT : 1710/¢) X D I3HFEL Tz

Table 1 Laboratory data on admission

BEHRAT R © IEEBHEE AR TP PIIREERS & 0
BN T RERIRIZ 9 2 B S 2580 5 h
7. PN OMIRFIZIE L A R ARET S > 72,
A CHI XN BIREIIFLE AL BIRI EZ 2 5
1, N O BRI L T 3 &
bz, 72, FEEIREEREL, FIEE
FERLEAL LTz,

% 7=, computed tomography (CT) (Fig.1), mag-
netic resonance imaging (MRI) T & AT IR
K OB P RFIRISESE T 2 8mm kDY v v b A
Ronsz. ZDOMOFNMIRIZFEE TE kr o7z

RI GRELMIRY v 5275 7 4+ ¥"Tc0,) TiZ
vy v FEIZ52% Th - 7.

PEESMRI _E, WA & % PR IOE 2 75 8§ % iF
FULRRD 6 e 2 - 72,
mEER (Fig.2) @ M KEEHIRA» S 7 7w —F
L, 77 =7 LO%N% FRER» 6> v vt &

WBC 7000/ue TP
RBC 406%10%*/me Alb
Plt 26.8x10"/ug Cr
PT 82%

Galactose  0.9mg/de NH;

5.6 g/de LDH 231 1U/2
3.4 g/de GOT 94 1U/8
0.1mg/de GPT 761U/2

ALP 1218 1U/¢
87 ug/de TBA® 115.3 umol/¢

(drinking Lactose removal milk)

The previous hospital (1 month old)

*total bile acid

Galactose 6.0mg/d¢ LDH
GPT 17 1U/8

233 1U/8 GOT

28 1U/2

Fig.1 Abdominal enhanced CT (a) showed patent ductus venosus, which is the shunt be- a | b
tween the portal vein (PV) and the suprahepatic inferior vena cava (IVC).
Three dimensional reconstructed helical CT (b) images revealed the shunt more easily
detected.
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Fig.2

M Percutaneous transvenous portography of shunt
' vessel: The right portal vein was hardly detected (a)
Balloon occlusion test: The portal vein pressure
. at pre-occlusion, after occlusion were found to be
5/9 (mean 7), 17/20 (mean 18) mmHg, respec-
tively (b) Portography under balloon occlusion re-
vealed that the right portal vein was more easily
detected than at pre-occlusion.

And middle hepatic vein- portal vein shunt was
detected.

Fig.2c is shematic drawing of portography under
| balloon occlusion (Fig.2b).

MHV

P2

% Balloon

Small occlusion

intrahepatic
portosystemic Rt.PV
shunt
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Fig.3

Preoperative abdominal enhanced MR
(a) : The right internal iliac vein (IIV) -infe-
rior mesenteric vein (IMV) shunt could be
detected with careful observation.
Postoperative abdominal enhanced MR
8 (b) showed development of the shunt.
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