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Pathology of peripheral neuroblastic tumors
— Favorable histology and unfavorable histology groups—

Atsuko Nakagawa

Division of Pathology, Department of Clinical Laboratory Medicine, National Center for Child Health and Development
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Peripheral neuroblastic tumors (neuroblastoma ; NBL, ganglioneuroblastoma ; GNB, ‘
ganglioneuroma ; GN) are embryonal tumors derived from neural crest cells and now
considered as biologically heterogeneous. The unique clinical/biological behavior, such as ‘
spontaneous regression, tumor maturation, and aggressive progression, are closely related to
the molecular properties of the individual tumors. Since the histologic features are phenotypical
manifestations of various molecular alterations, the International Neuroblastoma Pathology
Classification distinguishes them into a biologically favorable histology group (FH) and an
unfavorable histology group (UH). The FH tumors fall within a conceptual framework of age-
appropriate maturational sequence from poorly differentiated NBL (<18 months of age at
- diagnosis) to differentiating NBL (<60 months of age at diagnosis) to GNB intermixed subtype

to GN. The FH tumors have favorable molecular backgrounds (non-amplified MYCN, high
‘ Trk A expression, near triploid chromosome). The UH tumors do not have a potential of age- |
appropriate maturation and consist of MYCN amplified tumors and MYCN non-amplified
tumors. Characteristic histologic features of MYCN amplification include no sign of neuroblastic
differentiation and increased mitotic and karyorrhectic activities, i.e. high MKI. In UH tumors,
without MYCN amplification, their poor prognosis can be recognized only by pathology
classification because the molecular alterations responsible for their clinical behavior are still |
‘ unclear. The GNB nodular subtype is also divided into IFHl and UH according to the histologic ‘

evaluation used for the neuroblastomatous component.
|

Keywords : Neuroblastoma, International Neuroblastoma Pathology Classification, |
\ MYCN amplification
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Table 1 International Neuroblastoma Pathology Classification (INPC 43$8)

F O Favorable Histology Unfavorable Histology
Ganglioneuroma
Maturing
Mature - B
IRT Ganglioneuroblastoma, intermixed
Ganglioneuroblastoma, nodular Ganglioneuroblastoma, nodular
Favorable subset Unfavorable subset
Neuroblastoma, undifferentiated
any MKI
Neuroblastoma, poorly diff. Neuroblastoma, poorly diff.
<158 low/intermediate MKI high MKI
o Neuroblastoma, differentiating MNeuroblastoma, differentiating
low/intermediate MKI high MKI
Neuroblastoma, poorly diff.
any MKI
1.56~5/ —— e = =R e —
Neuroblastoma, differentiating Neuroblastoma, differentiating
low MKI - - intermeﬁate/high Mﬁ -
5#ELLE Neuroblastoma,

poorly diff. /differentiating any MKI

MiZid heterogeneous Z 5 & & A 5 Tuvh, gl
FEHNEMENEES O T2 K - & LT, a2 B i i,
stage, WMEILRE MYCNE{Z-1900, DNA index,
TrkASEB 2 E 0T 6, 4 Shimada 75 1T &
AN TR BT e G TR L %A
TO—2TH 5. ARITIK, AhFE IS %
E 0 LS i T % AP Favorable Histology
group (FHHF) & P # A Unfavorable Histology
group (U SZHPEHIERSE K L T e
International Neuroblastoma Pathology Classifica-
tion (INPC %34i0) (Table 1) Z )50z C 5.

INPC 2 EEO#EE

INPC 75 14 Shimada 75 #1144 & 12 1999 412 1
78 AUz [RIERplGRE SR BE5F JUC & 1, 2003 1
(= Ganglioneuroblastoma, nodular subtype (2211
TOUWTH A X TWA ™Y, INPCH I, 1k
FEEL AL & 17 5 Wi O M d B 03 Uk
HLFHZ 2T, FHEFE UHIER X4 5. i
i OAEET & L, BUEYE A G Ta < YL
LD X415, INPCAT IO AN 2 & A i3,
age-appropriate maturational sequence, 4 7%H %,
ER IS C 2t - & R4 E 59T, FH
ey aZLcdhsd. Zhud, HEAof il

{fCAT & PR R IR REBH Ly
PEET, A IS A& 2k - i LT <
ik LT iz & s A, R PER A T
LN AHE A TH S,

Tk RIFEF (FHEF)

FH{E& (&, NBL, poorly differentiated subtype
(poorly diff. NBL) #*% NBL, differentiating subtype
(differentiating NBL), GNB, intermixed subtype,
GNIZE 2 MRS O 7L - ORGE % & DIEES T
TdHh4 (Fig1). "E¥iaingizid, high-affinity nerve
growth factor receptor (TrkA) O FEBIAE<, DNA
index (X near-triploid (hyperdiploid) #/iL, MYCN
B OB Ip KAFal® s han & n s Hi
AEDTY TrkADREBIAEE <, AN~ 0
LR > TOTE, 18 HEMTIZIZLAL
OIS A poorly diff. NBLORAYL LT D, #EE
T U 2248 A B 4 FCisik i ong ) &
L R IV BVPAY L U S 2 Y 1 i 2 A I
TEHIEMIZME - THHE - KA GBS 6 5. [HIE
M2 P AF & &5 FLYE AR S ED K7 2
ORfZHEEN, v AA 2 ) — = 0 7R & b
%8 U 20, IR ORI TR, U 2o il
W2 5l - st e, FHERCZ B35
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Fig.1 Tumors in the FH group fall within a conceptual framework of age-appropriate matura- a | b
tional sequence from poorly differentiated NBL (< 18 months of age at diagnosis) (a)
to differentiating NBL (<60 months of age at diagnosis) (b) to GNB intermixed subtype

(c) to GN (d).

TEMER L P390 £ 1%, S EEHFIZT 1%
& Unfavorable Histology (UH) #F (54 SERi L {752
39+3%, SHEMFFEI8+3%) (2hblE L TRELI:
THBIFCHSY. FHEHZIE, BAXBHT280
2L IREML T EONRH B D, HEHEOHBE,
(Lo ROGHEh & o TS A3 IR T 2 0
g s 412", FERDA O PIE S FHRE S O
AT B 72 > TIZFHBEO AL 0 e 4 - 7 12 B
WMEAZENTERTHS.

FHEARE (UHEF)

oM, MEEErzE, b - R A
A=<l 6V NBL, undifferentiated subtype
(undifferentiated NBL) #5 & C it 25 00 53 (b - 1
AR & A WNBLA G £, MYCN RS &
MYCN JERTIINGES &2 2 K & h 5.

Undifferentiated NBL{Z NBLO#) 1~ 2% %1 ¥
2 Wi Ze W5 T, SRt Tl et Eiie ~ o 7
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fb - A plaANgEAE D 2 < Gl S gz
&, H&E B0 BT I PLs s Al Tdh 5.
Tyrosine hydroxylase % synaptophysin 7 & ¢ %7
M e G A B IZ 2 5 Z &2 6, Ewing AR
752 Ao NI & 8 s KT
13 MYCN s O RGAGR s &4, WIIG Ao §% )
(ki 65 (Fig2).

MYCN sk, MYCNRIEIZ kD, TrkA®
FEBUS T K S bk, Ml aio itk
L7RP—VZDOMPBEZ 5728, Figldlin
F &9 AP A MRS A R B il s
OEE & 7 8 b — o ZOMNNE, o 2R
RO % & 72 L, high mitosis-karyorrhexis
index (MKI) # 519 %. DNA index | near-diploid
Ry, UHBFMYCN RIS 12 55 1 % 5 6 S
AAERE 25+ 5%, SFEAE(FERIE29+5% T, UH
I MYCN JERITES (545 e 744846 £ 4%, 5
LRI ST £ 4%) IS HIEL, FHRARTHSY.
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Fig.2 Left abdornlnai tumor NBL undifferentiated
subtype with a high MKI, diagnosed at 1
years and 11 months of age (Unfavorable
Histology).

UH RO 2/3 (3 MYCNIEEIERS T b, #il
RN AEMBRT Y O 7k - VAR & Wik T
bR A v el (S i L e o A eg (L I s R VA BN
TrkAZBUZ VW DS EDFE T F X F
Tdh a4, TrkAOREBA < T & MEEEmzi
EMHI S O 4 (L - KA GED SR s n . G,
MYCN JERGIINEAS 12 25 43 C unbalanced llq LOH
(unb 11qLOH) 45 LU 1p36LOH A4l L 7= 17 i A
BIRFTHHZ @t Eh~". unb 11qg LOH
ERTHIE TR, RO Z IO ﬁn',,'ﬂlln’rfﬁ
FI70% DIEM TR 2B VW I Wiks S
unb 11q LOH Z /5§ i3 UH WIYCNJI-WH’JMJJI!{
HO40% LI &S, ZORZB50 16D
SWIT AR A E LT n

Ganglioneuroblastoma, nodular
subtype (GNBn) D457k

GNBni3 it 7 u— v, 5k Eh 3
composite tumor T,  PIIRM I IIT Ao i A
5 NBLO#§§i 2%, 7163 0 GNB, intermixed
subtype & 2\ MEGN OHPIZE280 5415, GNBno
O NBLH 5} % il O NBL & [alkkiZ, fF-fw, 5L -
IR, MKIZHEEIE LTalid+aZ &k,
GNBn 4 77 #% [ 4T % Favorable subset & 17 % A3 J3
% Unfavorable subset (%713 6414 ”. Favorable
subset @ 22 O K 47 (NBL & GNB, intermixed

subtype & 4 W3 GN) (&, flEHE LA 5 & OO,

Flg,3 Left abdommal tumor NBL poorly
differentiated subtype with a high MKI,
diagnosed at 2 years and 4 months of
age (Unfavorable Histology).

E 56 EAEfmIeo st - it a LTuv { FHEF
L CAE s A £ . — i, Unfavorable
subset @ GNBn (2 % v T (I, GNB, intermixed
subtype & % \vid GN O 5713 FH it & [l 8k non-
aggressive clone T& 5745, NBLWK7H3I UHIET,
aggressive clone T & 5. WIFEUHZ 51T 5 GNB,
intermixed subtype & % 13 GN DI 47 & NBLIK
O A3 E £ XE T, non-aggressive clone
T & % GNB, intermixed subtype & % W IZGN O
oAV E A 2852, oY v T
)Y LT -8, (LS HEEE R
MR (MYCNRGIR A E) PRETE T & H
& A, A staged JEF] T, U ULO 2 W) ER
F M B LR A< C GNB, intermixed
subtype & A W i3 GN O 24 3551213, GNBn
PEEDNADT, fzfEUE (FrilfiZe £) 12 aggressive
clone T# 4 NBLO A v E 9 A O #Hlfk
MR Y e e B

Bhi)IC

AR L, o> & £ XE a1
RS A B A B L LT, PGS &
f@r, dHlicE e Ehi-€EFNLTHhs. FH
i & MYCN Bz 1 Bls UH BRI 2 2 u T, #l
FRIG OIS 3 70 W AT A EIE Y] & h
7=, MYCNHATOERL T W UHREIZD
W, RERINTH S, B, Genomic DNA
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Diagnostic imaging of neuroblastoma ; CT and MRI

Kumiko Nozawa

Department of Radiology, Saitama Children’s Medical Center

——{Abstract)— — S

f St e et g

CT, MR imaging and scintigraphy (bone and *

- l

[-MIBG) have been the primary imaging

modalities used in initial staging of disease in children with neuroblastoma, and are useful in 1

Keywords : Neuroblastoma, CT, MRI

evaluating aftertreatment responses. The most commonly used are bone and MIBG scintigraphy
for detection of skeletal metastasis, and CT or MRI for extra-skeletal metastasis. MR imaging is
more accurate than CT for detection of skeletal metastasis, and it has recently been found that,
whole-body MRI may be a useful additional sequence in children with neuroblastoma.

iEC&HIC
AR A REO R EE W i e A Fi 2 o Tl
(sl e () A Y- CT. MRI, FE[%%
Bt (G v+F2574, MIBGY Y F4 57 4)
BEEHMELETH D4,
HRME Tz 2T S,

MRS B 1 B ERZETORE

A O R W2 0 INSS (international neu-
roblastoma staging system) 234 < W BT 5
(Table 1). MO L5 3 HUIENEO SEI & L FE
WoORH & iz k&L ph b

A BT T AR e 8| e 0 G 15
O, K& X, HERERIN, AR & O
R EIC DT 5. Miftikd LTIECT®
\TRI AGERE S, AbGE SRR 2o e AR

THEFFHERTZE DO IF RN~ ONMEIE D & 5 25,
Z 0);a§'fllll.-£:t MRI AR 20700 (Figd)., {rfind

ARITI3CT & MRID %

HEEHOAT e Z OFE, {HiliO R O Iz D0
TOHIZ N S, HIEEE R A COMEE 2=
L EN T IO G2 R A T B B A,
e f A OO P iR BRI 2 350 A iRk
oo IR IS &,

BORUEORHIT & & & 12, 4, Ffl, U ol O
&) it JUERG Y »oo8 ), HF, KM, dR
LR 2 & O R WOATIER (AH{Ed 2 GO K
gt i 1 )

e if (;llr"'ill SUFTTT 4 HERD
E Ao, AT PR & D o {i’vt?)..‘l f|ll|£'
MIBG Y v F 435 7 4 ZIERICHHATHS Y. Z

N5 OBEERAEZ W TE, AR TR
NHENTWA B X i u, FEHEN S 4 1T
I KL B BN 2 i (S 5 CT X MRI #4
& Hfllatbt s Z & T, L0 IEHEZ RS
i b

U2 RN, kAL O Nl
Eld, CTH A WVIEMRITR{ER A& & %584l
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Table 1 INSS (International Neuroblastoma Staging System)

Stage B Description

1 Locahzed tumor confined to the area of origin; complete g(OSS resection with or without microscopic
residual disease ; identifiable |p5|laterai and contralateral Iymph nodes negalive macroscopically.

oA Localized tumor with incomplete gross exision : identifiable |p5|lalera| and contralateral lymph
nodes negative macroscopically.

2B Unilateral tumor with complete or incomplete gross resection with positive ipsilateral regional lymph
nodes; contralateral Iymph nodes negatlve microscopically.

Tumor Infiltrating across the mldllne with or without regional lymph node involvement ; unilateral
) tumor with contralateral regional lymph node involvement ; or midline tumor with bilateral regional
lymph node involvement.

4 Dissemination of tumor to distant lymph nodes, bone, bone marrow, ||ver or other organs (except as
defined in stage 4S)

Localized primary tumor (as defined for stage 1 or 2A or 2B) with dlssemlnallon limited to skin,
4S  liver, or bone marrow (< 10% tumor cells, and MIBG scan negative in the marrow) . Limited to
infants < 1 year of age.

)
v
- Fig.1 Sagittal T2WI (a) and transverse T1WI (b) of
A the thorax in a patient with posterior mediasti-
& nal neuroblastoma that has invaded the spinal
2 canal.
P
a4 4 (Fig.2). TRIZNPRFEo iz 2 n T, LN O apFE NG, R, s
MIBG ¥ ¥ F 45 7 4 T/ P 2o IR RS &) IO, o MR e A IR 2 & 00 12 S A iy %
F 7=, CTR MRITO A w1 & 7 4 (Fig.2). B GALIETT A Ui LR (Fig3)., hokTid
MRI i3 7= MRk o it A A1 4 & 728, CTT CT % MRITOMGELE A6 U, 2 e
VT AR Lo FE oo T MELS DT I A CT (MDCT) % MR angiography % £ & T34 )]

N[HECd 5. MES iy ook 2 Jo ) MRICO 42 TN & LA 7 & O R0 SERIN i G 2% v g &
LpEaAvalfiE & A0 0, AP FS o0 A A AT 2 KoTE7-
VL A A I ) éwﬁiwl.i%ﬁflf!: fiIThdED

: BEDRHEICETS
WS & g ehsd
.
S 2 6 (70 L6 2 O I 5 = £i, CT, MRID&E &EER
FHEEOW AT 5 L THETH 5. I SR LRI 2 OB (ERE DATIER, (L2
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Fig.2 Computed tomography of thorax (a, b) and
upper abdomen (c) show left adrenal neuro-
blastoma with numerous liver metastases, L
left axillar lymph node (a : arrow) and right
pleural metastasis (b : arrow). '*I-MIBG
scintigraphy (d)shows multiple skeletal me-
tastases of both lower extremities and liver z-123-MIBG 24 HR
metastasis. There is very fine accumulation E | b
in the left axilla, but it is difficult for detec-

tion of the right pleural lesion. 2 I 4
SRR O N R 2 M I S LT b 5 Ze P AT 2 3 Y A AU O (FEART D
‘iﬁ‘i'%f’k.‘ﬂ]# L X XRNEMEIRDZEL OIEFRNY A W T, HIEO S & 2 B IS &R

IZDOWTORHINEES Th 50, HREIZERET WEIZESY % fL}:U);.?ﬁ"Ib:»\lﬂ-rlfilﬂ,}.”m\va;:<Z:L\.
BN O PRI 2 W TR EEN G TR A & e YEBE & JERER 2 A 2 215 CT, MRI
%, WSO RS & ull’tf’ UJ%«M{ b= fbiE o & BEREY SN A3 ol fE 2 BE 15 FKT'?&:’C%".:(’:‘F!’JIZ?’J:
VAT & O @D EE T FOBMIRTH S, F, MIBGY Y F5 57 4

A4 MRL#)]E 7= tr a <, RN YL E Ry rF T 7 4 TR r'h bl % 15 72 35
i «3 TINENHAE - oF e Ea0h5h, AR 3, CT MRICINZ D (FAE A fiffid 4
MO AP SR Y T d 2 ViR 28 O MRI T O

T .
BT 2 SO B 3 Y. (L2 AU T 1 DREIR
SR, BOREER 8 o X 0 IS S A s MfEoE &) 57 4 & LTCTAINT 5 5 MRI

ENBZEeMH6hTED, WHESERDTE, AR B, G S T HiZ k- T

10
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Fig.3

Wit~ xThsd. CTEMRIOMEZ L MFEL,

AHIOMBITH L 724 ) T 4 #BIRT A LN
TS, WRENRTI - TR ORI,
RO GEMN I E MR A5 A, O FTA 2 3 CT A8
NAHE VS RHES B DA, RO MR X
DCT & MRIOZELIEHE E vy, Siegel 5 13T

il TR & A 2z s e 00 1 24803 CT &
MRITClETH -7 EMELTWAY, WiE<D

AT MEC U ERIEN, BUTFO A M &L, LR
I2E-TLD Pi@éﬁ‘*’b‘?& <, kW ELOEHEN
W e NS EHIZEL Y 7 4 FHHRT 5 K50
A F0,

FEH

- CT, MRIidppd SN0 oo 33 W12 W o i 8 A S h oo ik
S, TATENACEE IS AT
i HREEFE O GEN B B R A & AR
I’l’J!:"IilI‘tTr’J'%’o G L T X i i R e T

AT AR OREEE UL, RIS ORI CT,
MRI, US@OJHS A 2 s,

B,

* MRI{E

- PR

Computed tomography of abdomen shows large retroperitoneal neuroblastoma with a very
irregular lobulated border that has invaded and displaced the left kidney inferolaterally,
causing hydronephrosis. There is encasement and displacement of the aorta, both renal
arteries, and inferior vena cava.

A OBz I,
~eFIHER R Eh 228 5.
ZEOEAN R IS A
SOVEIRGHIN 2 HZTE L I ) AT IR

Lo il
7272 LA ling

i B

@ ik
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Search for neuroblastoma with "“I-MIBG
Mayuki Uchiyama, Kumiko Nozawa", Eiji Oguma"

Department of Radiology, The Jikei University School of Medicine
Department of Radiology, Saitama Children’s Medical Center”
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Neuroblastoma is a frequent tumor of childhood and remains a leading cause of death ’
despite treatment intensification. Radioiodinated metaiodobenzylguanidine (MIBG) scintigraphy
is a highly sensitive and specific method for diagnosing, staging and monitoring response to
therapy. A common metastatic site ol neuroblastoma is bone. It has been observed on MIBG
and MRI that in the early stage, bone marrow metastases are nodular, and along with progress
of the disease, they become diffuse and invade the bone cortex. The combination of MIBG and
methylene diphosphonate (MDP) bone scan is useful to make a differential diagnosis between
I bone marrow metastasis and bone marrow and cortex metastasis. Our assessment is that the

lesion with MIBG positive and MDP negative is bone marrow metastasis and that with MIBG
positive and MDP positive is bone marrow and cortex melastasis. MRI or other diagnostic
tools are highly sensitive to detect bone metastasis, but it is not so easy to prove disappearance
| of bone metastasis in the whole skeletal system including carpal and tarsal bones. MIBG
- scintigraphy is valuable for monitoring the response o treatment and detecting early relapse,
especially in the whole skeletal system. ‘
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Fig.1 Neuroblastoma in paraspinal region

in a 7-month-old boy

a: '"“I-MIBG whole body scan.
Abnormal accumulation is seen
in paraspinal region.

b : “"Tc-MDP bone scan. There in
no evidence of bone metastasis.

c: '"¥-MIBG SPECT.

d: MRI. SPECT shows same shape
of tumor.
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Fig.2

Multiple recurrence of neuroblastoma in

bones in a 7-year-old girl

a-d : "-MIBG whole body scan

a : Re-staging study

b : At 1year and 6 months after recurrence

c: At 1 year and 8 months after recurrence.
Residual bone metastases are seen
in skull. After this study, bone marrow
transplantation was given.

d: At 1 year and 10 months after recur-
rence. Residual bone metastases have
disappeared.
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Fig.3

Neuroblastoma in right adrenal gland with

multiple bone metastases and multiple lymph

node metastases in a 2-year-old girl

a : MRI shows right adrenal neurablastoma with
multiple lymph node metastases and bone
metastases in skull.

b, ¢ : “"Tc-MDP bone scan.

b : Whole skeletal metastases are seen before
therapy. Growth lines are not seen due to
metastases.

¢ : Reduction of bone cortex metastases is
seen 6 weeks after initial study. Growth
lines have become normal in appearance.

d, e : "¥I-MIBG whole body scan.

d : Abnormal accumulation is seen in abdomen
and almost whole skeletal system.

e : Residual bone marrow metastases are seen.
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Fig.4 Follow-up study of '®I-MIBG and bone scan

Abnormal findings have pointed out with time. In nine patients, abnormal findings have
disappeared in bone scan faster than in '**I-MIBG scan.
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Fig.5 Neuroblastoma in posterior mediastinum and retroperitoneal region with multiple lymph node

metastases and multiple bone metastases in an 11 month-old boy

a : MRI shows multiple tumor in abdomen and skull.

b : "I-MIBG scan shows posterior mediastinum, abdomen and almost whole skeletal system.

¢ : Bone scan shows multilocular bone cortex metastases in sternum skull, whole thoracic and
lumbar spine, whole pelvis, both femurs, left tibia, and left scapula.

d . Posterior mediastinal tumor shows growth at 8 years. MR| shows posterior mediastinal tumor
with invasion to thoracic spine.

e : '"®)-MIBG scan does not show abnormal finding.

f: Bone scan shows defect in Th9, Th10 and right 9" and 10" ribs.

g : " Tc-DTPA shows abnormal accumulation in posterior mediastinal tumor.
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Imaging of complication after treatment of advanced neuroblastoma

Osamu Miyazaki

Department of Radiology, National Center for Child Health and Development
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—

therapy, and chemotherapy in the pediatric patients who had survived advanced neuroblastoma.
From the point of view of surgical treatment, higher incidence of late morbidity and treatment-
associated mortality appeared to be more strongly related to disease stage than to patient age.
The critical sequelae after surgical treatment are renal problems including renal artery stenosis

[t is well known that bony deformity has occurred after local radiation therapy, and
| deformity of the thoracolumbar spine and scoliosis are common problems after local radiation
| therapy for adrenal neuroblastoma. Also, we radiologist should know the side effects of
| total body irradiation (TBI) for the preconditioning of bone marrow treatment (BMT). The

skeletal alterations on radiographs were abnormal epiphyseal ossification and metaphyseal
‘ fraying, longitudinal metaphyseal striations, irregular metaphyseal sclerosis, osteochondroma,
slipped capital femoral epiphysis and spinal abnormality. The spinal changes presented as
' spondyloepiphyseal dysplasia such as platyspondyly and mild thoracolumbar gibbus. These

1

This review article depicts a variety of imaging of complications after surgery, radiation 1

and consequent renovascular hypertension. '

| systemic bony changes after TBI mimic skeletal dysplasia. \

In the central nervous system, both chemotherapy and radiation therapy can induce
leukoencephalopathy. Cyclosporine and some other chemotherapy agents carry a risk of

| potentially reversible encephalomalacia (PRES). MR imaging may reveal characteristic focal
wedge-shaped abnormalities that show enhancement in gray matter or white matter in the

posterior, frontal, and temporal lobes. (

| Prolonged neutropenia is a major risk factor for fungal infections such as those due
to aspergillus. Airspace opacification and parenchymal nodules with halos of ground-glass
attenuation are a common CT appearance.

Radiologists have a role in detecting these sequlae and complications involving all organ
syslems.

Keywords : Neuroblastoma, Complication, Pediatric radiology
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(5, R FGERE, f Lo AkErnibhdiE
EThs. —~HEL 1L F T8 %ill]) advanced
stage T ef") S TEA IR ERN R EL o
e 2 & O A B KB AR, W PHYE,  ME (A
W2, NFREREYEHT, HENE, ATHt e, iz &
DOEIHE D 5 5. F /2 1 L@ advanced
stage Cid 1aE LU T OB & bk, FFIEO 5 IFIE,
FGEM Ly 4 v AN g%, WAL, O, G
% & o =G IFEE ?&WE"% 5, ZhoDlEd
(e Y BUE AR & O Sz smO A & 9,
LA LA FOBE, GHEH O4 DFE L BUHE (342 %
Tahh, THHADISY% LI LBIEH . &
21N ETIE383% Th o7zl L TV A
TR A A HEQ NS L0 27 5 48, fll]
S~ ORLEEAE, A~ O, IR,
IR~ D encasement, iH, TibiffE (EiMAso

Vol.25 No.1, 2009 21

spasm) , !!ufm LA T A L 2 OB
LEIOGNS
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FrmAs S o G TH 5

P L1 5 PR eI TR ITRS Al LEING & 3 i &
A, ALk, UYL Til7 & flirh i, 2ok
fLofdiesds, LU O A it L2z 3
WML ZE TR, 33 o HIRE 45 T IR 1 I
bRl & fifr, ZO#HEMIEDT Y b a— iR
BTd -7 HEOMIARES OO 72
itz CT & Jiiir L 7= (Fig. T)

TN D R A TR A58, 18Oz v
VI =T B S, AT IR KNG & Syl
L%, PRl E T v s, BRo e NMEE
ACEr & 0 &bk MPRi{% (Fig.1d), 5 XU
MIPIZ & % 3d0cdem (Fig.1e) T T &

2= BT —F IS X B AT R (2 I I’I A)
FLE) T A% @552 4 17 - 7= (Fig.2) .

PAEIZ AT 2 PTAZ it U722, 2omfE, 20mm
=260, 2[10PTA % fefr FHe, —i
PEIZWMUEAEL L 2225, F OBIUEIN 12050
I % fERE T = 22, SRR O BIE, FRIEAEDR
T 120/60 & 4285 LT 4.

Tokiwa 5 OIS T BN 22 s 417 -
P RO A DFEL LT (17%), T2
fii (6.4%), WHPHIE (4.3%), FLUMEA (21%), £l
B (21%) EERS > ERELTWAEY, LU
lm/k{:,tn FICRACHPRT L, il by itk oy
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Table 1 Major complications after surgery in patients with neuroblastoma
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ELEIEMTSH S
"Jltief& fAt R I"?.i o

I"-Illllla)j_j.'-;‘/c T TEIZ 3

I i (A 133 o K
IZIb L CTH AN .|I‘»~,{ ez i iamilfzk (Fig.3a, b
KH) AaloTnd, TPUAFLOMIA, B0
TEONEARDEIE & M bhd 5

185MBq " Tc Bl A 7 07 3~ (HSA) %l
HLEY w2 vF25 7 4 — 12k BRI
OB ETT > 72, MR TS A B 20 o fight
(SPECT1{%, Figd) T, fiffI"lL -~ opifytes
5 ) O AR &7 (Fig.d KED).

FUSHERERGH C B 5 S HHE

AR AT S R B O ARSI, RO IR
A PR, TS OFHT & 40 B ki O b
WE, B L OHFE R (bone marrow transplanta-
tion, LA T BMT) A ifit & Uz niitifiis Lo 4
W (Total body irradiation L FTBI) #324&
B PR IR 2B L A R O &
A s, WU IR RO A % < HiE

(R RGIIRIZ A BB G 20, oG IIHERD
WNZ, TFHEIN S0 IS A & 723 (Fig.5).
TBI O G E M 12Gy & W45 08, %455

Fig.1 Renal artery stenosis as a major complication of neuroblastoma
This patient had a history of stage IV advanced neuroblastoma of the left adrenal gland.
Surgical resection of the left adrenal tumor and left kidney was performed when she was
3 years old. Usual radiation therapy and additional intraoperative radiation therapy were
performed. Total body irradiation (TBI) with bone marrow transplantation had also been
administered. At 9 years, she underwent follow up CT for the evaluation of renovascular

hypertension. A residual solid mass remained around the abdominal aorta.

Note atrophic

change and surface irregularity of right kidney. Contrast-enhanced CT demonstrated
inhomogeneous enhancement of renal cortex. Axial (a, b and c) and reconstructed MPR (d),
and 3-DCT (e) show marked narrowing of root of right renal artery.
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o/ alb
Fig.2 Interventional procedure for renal artery stenosis : balloon percutaneous
transarterial angioplasty (PTA) : same patient as Fig.1
Aortography shows severe stenosis of both dorsal and ventral branches of
right renal artery (a). Micro-guide wires were placed in both dorsal and ventral
branches for prevention of secondly spasm (b). Balloon PTA was performed as
follows (size of balloon catheter ; 2mm diameter, 20mm long. Dilatations performed
twice, 60 seconds each). After balloon PTA, blood pressure gradually decreased
and stabilized at approximately 120/60mmHg for five years.

Fig.3 Massive chylous ascites in 4-year-old girl
Note the massive chylous ascites as a complication of retroperitoneal lymphadenec-
tomy in the treatment of neuroblastoma. There was two layered intraperitoneal fluid,
separated by fluid -fluid level (arrow in a, b). Ventral lower density part represents
usual ascites, and dorsal dense, massive fluid represents chylous ascites).
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Fig.4

¥mTe-labeled human
' ' serum albumin (HSA)
lymphatic scintigraphy
Two hours delayed
SPECT images after
subcutaneous injection
of 185MBq of **"Tc-
labeled human serum
albumin (HSA) show
leakage of radiotracer
at the level of right
renal hilum (arrow).

WA & 472 10Gy BL T T ook B iz i bz A
HWwrkEILGHhTER LﬁbﬂIWWMm#
10~20Gy Tdh -~ TERENHAERLZ LY SHZ &

AbhHo>TE7". Fletcher 51(2 &k 3 TBI! H k-
0}“mwt&qu®ﬁN"w1 12~14Gy TEAY

OZNZ MRS WE Z 5 &0 &, I OIE
WA ETE EATI AN - 12
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Fig.5 Lumbar spine deformity due to radiation
therapy in 15 year-old girl who had
undergone intraoperative radiation
therapy for left adrenal neuroblastoma
at her 2 years. AP view of whole spine
shows scoliosis and deformity of Th12
and L2 vertebral bodies. Lateral view
showed kyphotic change of thoracolum-
ber spine.

ﬁﬁwMﬂFﬁnT%MW%WmBMTMWTm
SRR B AT A SR L 2, RERS ARG
i JL}.[&HL ChhBIME WY NN % 85
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7o flgs & OB A O3 3L b 240l E B 7z,
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7" TBI#E O %L o Yl | ilo
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;K
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I
I
l
i
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(Fig.6).

F 7= 10 b 9 RE 19T N T A,
(Fig.6c) & EOEHIEIR A & - 7z,
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SEIRIZODTREG LTk,

ZH SO A - DOREINZ IS & D WiE
BB TR R AN 1T Ve et e I €07 R VAL = AT
BSEWMOE Y P 74— ks i NG
SRS, P 0 e T BMT i 12 TBI AT
HITOBNEMT M & ORERA dH 0, i

e frbaesis, XA
Hih o Fletcher
- ThEEO A
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XBE AT > A3, Eido ks &bt
KULIBZEEBHICH BEND S

IS D S B IMUFT 40 S0 2 ()13 4412 ik
FHOZ T i0e s A 2, £ 22T F P X I
L5 & WIS EH 2 fii T X hTns, 2o
JANZTBI #2308 2 5 XU W oy A i
EFITIEREATL, SIS RHY g
Zhn9 5,

bR ICRE S S HHE

Table 2/1Z/NJLIEPEASRO (L F0EE - B G
BUZPES EaaiEERCL 2. Zo &g
AL FRELEOBOG &, DFN] S 407 e e
EABMG LT aGEH D, migaildikL o
L ALTEESECPE B OPEE L 227 0 Gl
Med, T HMEasi AT UL, ol iz
Wiz i e 5 & O3 PG ERO B IRE,

'ITJ L‘llifJ: <
DRIz

Fig.6 Examples of post-TBI skeletal changes after radiation therapy : osteochondroma of the distal
femur (a, b arrows), longitudinal metaphyseal striations (c), irregular metaphyseal sclerosis (c,
arrow), slipped capital femoral epiphyses (d), platyspondyly with irregular end plates (e).
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Table 2 Complication of cancer therapy by affecting organ

RT/Chemo  /Cfiifhit, DAVE: - B
L & RT s, A, BRIl Coni Al
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PHNE pr oI,
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Chemo ={L7F4ii 1k, RT = FoRhgtitne

LSO, Wk, WMEhkEThs,

(Lo iE i rp o vl R O A DFE & L TEHE
hE A do 0, % DT & Posterior Reversible En-
cephalopathy Syndrome @ (EL T PRES) 28 L < #Il 6
T4, PRESIE Cyclosporine 7 £ @ GVH 7B
BEIZOIFL, SRS G 1 » AENZRY 5.
RRACHEIR X (L pbiesty, /NG, &L, CTALA
& Tdh %", PRESIF Cyclosporine L4t o) 4 i
(220 LA2%)THRI S, MRIFT RIS HIE
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(&P FLAIR S G THRIEOGRES KA 542
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L) 4 3 A4 02 1 5 i, BOOP (bronchiolitis
obliterans with organizing pneumonia) 7 & % .

Mili K A3 D g A THRIF PR BRI A 12 P 5 7 A~
LELARH VO X EDEERYYENR B E X
NTWa., HEFEOIECTIRE LT, o
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Fig.7

Ten year-old girl under-
went cranial MRI for the
evaluations of convul-
sions. She had a history
of recurrence of neu-
roblastoma. Systemic
convulsion had occurred
26 days after her sec-
ond time bone marrow
transplant. FLAIR (a, b)
and T2 weighted imag-
es (c, d) demonstrated
an abnormal high signal
area, mainly located
in the white matter of
both occipital lobes.
Cyclosporine had been
administerd for the pre-
vention of graft-versus-
host disease (GVHD).
This finding has thought
to be leucoencephalop-
athy due to cyclospo-
rine neurotoxicity. The
diagnosis of posterior re-
versible encephalopathy
syndrome (PRES) was
made by the posterior
distribution of the abnor-
mal signal.

Fig.8 Fungal abscess in 4 year-old girl who had been treated by chemotherapy after resection of
neuroblastoma. She had had fever and underwent chest CT for evaluation of pneumonia.
CT images showed air space consolidation with parenchymal nodule at upper lobe of right
lung, with a central region of cavitation (arrow) that represented abscess formation. Laboratory
data revealed increased beta-D glucan as a result of aspergillus infection.
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Fig.9 Example of halo formation
Air space opacifications and parenchymal nodules with halos of ground-glass attenuation
(arrow) are a common CT appearance of fungal infection. (This case is not a neuroblastoma
patient but a good example of ground-glass opacity ; 24-year-old male with renal failure and
congenital heart disease)
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Imaging of emergent pediatric central nervous system disorder

Katsumi Hayakawa, Shoko Yoshida, Akira Yamamoto, Masato Tanikake

Departement of Radiology, Kyoto City Hospital

| Abstract |

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

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

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

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

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

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

Emergent pediatric central nervous system disorder, Brain CT, Brain MRI
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4N AU A& E - TTORCHAERNE S 5L AN ZTANR)THB.

T4 A T <. TO : congenital toxoplasmosis or U3 P O i % iy VL AR LI O M i 2 &
toxoplasmosis + others (M 77 2~ N U2 D THbH-TL 5. ENYWoRGTlL, 18 HE
fl), R :rubella (Jl7%), C : cytomegalovirus (W WS & i ERTE A L, #ME LT, 2
{ b AATT4ILA), Hiherpes simplex virus (fji [EIANE (Polymicrogyria) (Fig.2) <iilidhe (Lis-

Fig.1

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

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

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

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

c : T1-weighted sagittal and T2-weighted coronal
images depicted polymicrogyri in the right
frontal and parietal cortex.
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i, RTHRTR W A S ST % A 1 TR GET
ik, ML, e, RS, MEEER A S K Ao
B L& 4. RS E L Tomifgis, AmefaE
(Hydranencephaly), {LI&hE (Porencephaly), %
FERPENGR k4G (Multicystic encepahlomalacia) 7
ERRSh3,

JERE 20 & Wik YOG T, KIEEA TS
W2 AL A % 6h 548 (Fig.3), SH&EMAIK
{LAh, Mo eIzl o h b (Figd).
AT LTL A&, ADRhE, AT 212 X 2 i
YERERCHIWIE RO IEA W 5 h b, MRITE, 20O

FRLOESNETH L Z L P a <AL, 1
T LA Leukodystrophy (P12 2 b a7 4 —)
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LNEMAERGNE 7 & OB & QWA R = 2 &
A,

2. AN R (Acute subdural empyema)
B AT S LA L D W T AR TR T b B
A5, FHER Tl & A & 2 5L I oG
WM A EHIETH D, CUdT T AR 2 A D,
& G B & SR Tl AT b B,
CTTiE, MOk A 6d s, @
DIZS WA CTSMRIBHEDTH 5.
WS CT S MRI TR, 5 55 0 oo 3 i 2h
WHEWTH A (Figh). WKNAIO mass effect
IZWEEARETH H, F e T,

WG A3 i Y & 9 B,

Fig.3

One-month old baby presented with fever
and poor sucking

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

Fig.4

One-year infant presented with develop-
mental delay

Brain CT showed punctate calcifications and
low density changes in the periventricular
white matter, with ventriculomegaly. Sub-
sequently he was diagnosed as congenital
rubella syndrome.
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3. ZAMANAE (Acute encephalopathy)
CENGIE &%, e R T & A
OGO EANZIETH S, BIRKOBI T,
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Wlahi | &5
5. it P SRR A A AT A g gt - G
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TNEND A T2 X - TGl ks i 5 58,
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RPN 55 5 1 L) 75 W68 A 555
PRGN R I 2202 d50 AH CT % (Fig.8) <
@, HW I, ERRER O R, T -

it & W 2 gk, RO T AREISIRI AL A

HWTH S, Pz A0 T, Kiieto
(S 2k & b L T, “White cerebellar sign”
HHE, “reversalsign” E5bh B EHH 5.

LU, CTHi{RoATIE, i
(SR & O M AN EET H 5
AR EVDR TS,
CEIESEVEGAE (ANE) i3 1A /\(D Mizuguchi iz
”” B ENFNHETH DY F ORIz
vCId, M HR O PR SE A A T E 45
7, uT L SR A B X f .
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s eI N,
Tl A%

PERGNE (AESD) 1220\ T, &ifisizdk - uu?JJ

S Eh Al LOEoBIRTH 0, dEL <

Fig.5

14-year girl presented with sudden onset
of mutism, decreased consciousness and
drowsiness. She had been treated for acute
sinusitis with endoscopic sinus surgery.
Brain CT (a) shows subtle compression of
the left anterior horn of the lateral ventricle.
Contrast-enhanced T1-weighted axial and
coronal images (b) reveal fluid accumulation
and prominent leptomeningeal enhance-
ment of the left frontal region, suggesting
subdural empyema. Emergency left frontal
craniotomy confirmed subdural empyema.
(BN : i\, - BRR 2 6 a2 NB RS B 0 3E
iz, TR, NEEEZH 2005 ; 68 (suppl)
£4YEIH)
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Table.A
| mers | ApEM
| s | vamvelinic | penyeiination
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AR | MERAOH | 2701 K/ |

Fig.6 Two month old infant presented with
poor sucking, lethargy and apnea.
Emergency CT shows almost normal
brain parenchyma (a). CT at day 2 (b)
reveals poor differentiation at white
and grey matter junction and diffuse
low density changes of cerebrum.
CT at two weeks (c) reveals marked
diffuse low density changes of cerebral
white matter and atrophic changes
with ventriculomegaly. She was
diagnosed as acute encephalopathy.
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% O{thod MERS O st & L ¢, litows 4. [MEEMEEIER (Acute disseminated
{55 VERIZE 2 A UL, LT llmm,f.. Posterior encephalomyelltls ADEM)
Reversible Encephalopathy Syndrome (PRES), i YA L A REC P RA RS g | % HEV TEIEIZSE
AN Z A OPE filis S (dif fuse axonal injury), HEL, 'Jﬁ_-ﬁ {4 NN U B 5 T )
ZJEPEMALSE, Marchiafava-Bignami disease, 11t WA L, RIS ANERIRRST I 0 S il 2
TAN A X BNGREO— BV (G Sk, Bk b AT/ TR (W)
) SESSE TR S, Wi{§AT R & LT, MRITE, T2 Mmi{Eco

GRS RIMIA T 2969 5 2 & Cdh 2 43,
PTG, VEIAIEIEIC G LI UIEmE A e &

Fig.7 7-year girl presented with fever, vomiting and diarrhea
She had had no perinatal event nor seizure disorder. Two days after, she was brought to
ER because of decreased consciousness level. Brain MRl with T1-weighted axial and
sagittal images looked normal. T2-weighted axial and coronal images (a-b) depicted slight
hyperintensity changes in the genu and splenium of the corpus callosum as well as the
periventricular white matter. Diffusion weighted images (c) revealed marked high signal
in the corpus callosum and deep white matter. ADC images (d) also showed restricted

rd

water diffusion in the corresponding regions. On the 3™ admission day her consiciousness
returned to the normal level. On the 4" day MRI exam showed that all abnormal signals
disappeared. Subsequent examination found adenovirus antigen and she was diagnosed as
acute encephalopathy (clinically mild encephalopathy with reversible callosal (splenial) lesion
(MERS)) . She was discharged on the 7" day.
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Fig.8 Three-year old boy presented with dysuria, fever and paraparesis seven days after the a \ b
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i3, FRIEPHRAE LD, WA MR S

onset of meningoencephalitis. MRI exam shows multiple hyperintensity spots in the
cerebral white matter, internal and external capsule and thalami on FLAIR sequences (a).
T2-weighted cervical and thoracic spine show prominent high signal abnormality in the

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

(BINRE : fEHK - PR S l/NEEIRZET OMED L, BRMEE DBHEH 2005 68(supp)&H351H)
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2. 2MFERESMAE (Acute epidural hematoma)
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3. &4EERE TS (Acute subdural hematoma)

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

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

1Al

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

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

(BINRE EWR - FRR S & A/ NEEHREZ R OXED DT,
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Nelson Textbook of Pediatrics ¢i3", 1) #ik
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") § < U)lfb} T, f'ﬂ JJ_u lUr.’iJi{\ e Aol 3, ...) ["\:E:FH’\‘[N
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) VA AO TAERTB Y00 95 % LA 1S 1 45
‘4&’&-&; 5, DMOMHEL & S FIZKEEIR L 7235
&, 5% L, 25% IOV TAE & e B (WIS,
5) Handicapped children ($iEfF & i3 0 & b
hTnd

WG 2 Bl 5 ETERS I b 203 1) WISE T I (i
f¥TIZSDH »EDH), 2) TR BIRINE, Kidfiiz
it> 7= SDH, 3) Wifll:e> SDH, W ¥ 2 i
W, 4) Z5E0Hr, WY, B, 5) dE
A A S8, HEHATIR R E b B

Tabb, KRR SDH + axonal injury
and/or HIE 28 li{% i & hudud, (FIERERMIZ,
R K BAM E ZE A T &,

% 72, RadioGraphics Child Abuse #5512 k5
&, Brain parenchymal injury, Shear Injury, cere-

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

1-year and 7-month old boy present-
ed with decreased consciousness
level after a fall in his home while
playing. Brain CT (a) shows three
layered subdural hematomas of
different ages. This type of subdural
hematoma is typical of the results of
child abuse. Brain CT (b) two years
later shows right hemiatrophy. He
suffered hemiplegia, epilepsy and
mental retardation.
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Wi g, CT TN A (7Ed 5. MRIT
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3. fE## A% R M 42 4E (Cerebral dural sinus
thrombosis)

Mid (il IR R (2, TR D Z & A& i,
fitifiise, Mags, Madssze & OREREO5IHEE LT,
HAHE, WA, FHE, ZdE, @il SRR
W ERFRRHERNE LTHETRTWA,

she fell while running with a wooden bar in her hand. Physical examination showed ¢ | g
no abnormal neurological findings. Brain CT (a) shows small fragment of high density

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

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

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

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

(3wt 1 & V) B1H)

Fig.15

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

(3Z@k1 L W5



Fig.16

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

Kazuko Ohno

Kvoto Collage of Medical Science

| Abstract

Radiation diagnosis is an extremely useful tool in medical practice. But there is a growing

realization that image quality often exceeds the level needed for a confident diagnosis and that patient

doses are higher than necessary. It is very well known that children are more sensitive and likely to get

radiation induced cancer than adults, and some patients and their family think that an increase of medical

radiation exposure is a cause of carcinogenesis. Managing the pediatric patient dose is the best way in

risk communication.

Pediatrics, Managing patient dose, Risk communication
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Minimizing children’s psychological stress in radiology procedures
~ Collaboration with Medical Staff and Child Life Specialist ~

Megumi Aiyoshi

National Center for Child Health and Development
Certified Child Life Specialist

Abstract | In pediatric radiology, minimizing children’s psychological stress is one of the important
issues. Children may be stressed by radiology procedures even though they are not painful. At our
Institute, a Child Life Specialist (CLS) has been working as a healthcare team member since 2007, The
CLS informs children about procedures using developmentally appropriate explanation and considering

their previous experience in hospitals. As a team, we provide a [riendly environment for children during

procedures. As a result, children are able to feel relaxed and participate in the procedures. Many children
are able to take CT and MRI without drug sedation. In this paper, the role of the CLS in our radiology and
the importance of collaboration between Medical Staff and CLS are discussed.

Keyword;ﬂ Child Life Specialist, Collaboration, Psychological stress, Pediatric radiology
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Table 1 Example of Child Life Curriculum
(Mills College Graduate School)
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Fig.3 Wooden model and dolls for medical play
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Fig.2 Photo for helping children to image what
to expect during MRI

Fig.4 CLS supporting a child during MRI
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Fig.5 Practicing blowing party-blower to reduce
pain when the catheter is inserted

T.lEVWI T4 —F1i9 2855,
CLSEAMDX 1y i

1950 £ & V) CLS 0 @h il eh 4= il 10>
W CLS, LR, IRHEHE I 20 & o [l flf 2%
A EXhTwb, Gaynard 5 7 537 - 2T,
CLSOTAZEZT T EOHH, Hhitkomiigs
@<,M%i?®ﬂﬁﬁﬁﬁot.it,ﬁkﬁ
FHZES b, A b L 2ARKL,
W2 il i & A T LN TE, mlfmwﬁ
T2 THEMR L, ARG <, RFEHOLE
HERANZE L T eI fRAEONT
WA, NEETONRMOGTELIT O L S ZEhiis
Boh T3S,

- AN 2 PR O

CREEA A L — kD

DM O T

ARl B2 75 [ SR O IR

Bt A0 P e /2 LT, SN, U
SEOMY, HEkfr, BEREZ L OPRET R AN
Hoalor—AAM G & - A BT, RN
FAMG U2, ARG, CLS 22 £ & (A
) #THEAAY LU P CHRENITATO &
A, I P IS I AT, R T
R, Wb LA I E S EMA -F—
ATHIEL, P74 LTWLS,
BEHS A L—X(2HES

F— LD LI LTI AT A Z 2Tl



ff?’)‘ZA—:{’t:‘rff&) ShCns, WA, i
immrww4%)tmmamwwmﬁw¢hv_

t?.__émwmmt“ﬂwan:tjcMh
T ND, TOHOCTE, Z8EHFLELLT

TR F el cE 5. MiieErDd84 40—
i 2 A cE, ZESICE-TEAEZRD
BUZPIA 2 Z &M TE L.

CRSHED T

LINGOOVEHE T &1 & B8RS Xk, 779
Yoany 2RI Y, AEemti ez A 2 es
WHkizZ s Z EEank Y25 CLSA# A

- 2 HHH B ET, AL A EBRIZ
A, MG E PHITAZEATRTH S EE A
Hhb,

o doa 2o (lid, R O/, [ 2 4 o
7 OFGRIEROFERE, B L O 0 Y

LIEERE R AROEERIZ Db L5412 LS.
CLSIXERHT A A Trb i WAFHETH D, e
DX =2 Z5b e THDHEII LB TE S0,

[RREA P A &2 20 ) o2 v iy )%
JEfEOIs I S LT F — s TE A T M

ELRKNE BEAZ 9 TIZEaTEA v L &
kA,
CLSEAANDEERE

HIE, HARIZIECLS A 3804 2 Sig By 55 2o
7o, PERSHO S AR fﬂé&nah@L
MWV, SHRiE, IATLCLSHHKTESL LS
HEGl A- I T B, L#L.Mhﬁﬁf%é“*
BbHoF, HADEHREMTEEWI L e b,

Vol.25 No.1, 2009 53

HA AL Sl JHIRI O Th TRl L Ty 2 Bl

:l}\;f)“f;)

A, OV AT LREIL TH D, CLS
DOBUIMEIZMAZ T B, OATE, ZELDOA
fite, TELDLOT T EHEET B bD Y AT 4
Al X, CLS A Wi Bl F—AD A V73—
ELTMA BN A D Z EE#IEL TS,

BhIC

MeAnZ SEE s A0, WS S hi

WA S, EabkfiniEadhTnaef{ELT
Liﬁ maauwa.@mmaa%wmama

EHMBLTLES. ZELTH-TE, KATH -
TEZhEFCZ ETH B, Ner2—TF, =
E I - T Bt E D LT L0 L
T2 6D 2D Bathifl 2 2 o 7, FEELFHE,
Giliiili, CLSH F— Lk I EEEHHE—FL
TWa., TORE, ZELH [RE/ BN TE
ek V| CFEHEAR S o THEAZTAZLENTE,
ML L L TRt 2> Z e nilide- 2053t
filiZf3 T\ a, GERMIZERIZE 2 L 2%
NS U 2 B St i it c 2 2 & 5
F-ATHEIL, RRE%FT, WERoss s
AT MAPEL T & 220,

@3k

1) American Academy of Pediatrics. Child Life Council
Committee on Hospital Care : Child Life Services.
Pediatrics 2006 ; 118 : 1757-1763.

2)  Gaynard L, Wolfer J, Goldberger J, et al : Psycho-
social Care of Children in Hospitals : A Clinical
Practice Manual. Rockville, Child Life Council Inc,
115-129, 1998.

53



54 HAVNYLBORHE: 2 bk

IE Bl # &

I (C S 0F U Z- R Ra iR B O 241

IR, REREES RBPRIA, chERE, BAOERE, SIREHY, e Y
NPE R NLSREL, (R S5

Pulmonary cystic disease associated with pectus excavatum :
Two case

Yoshikiyo Nakagawa, Sadashige Uemura, Tsunehiro Yano, Tatsuo Nakaoka
Terutaka Tanimoto, Shigeki Imai" ,Shigeru Watanabe"

Department of Pediatric Surgery, Diagnostic Radiology", Kawasaki Medical School

Abstract | We report two cases of pulmonary cystic disease which were accidentally found in
preoperative images of pectus excavatum (PE).

Case 1 : A seven-year-old girl presented with moderate chest depression without a history of respiratory
symptoms. Preoperative CT scan demonstrated an emphysematous lesion in the upper lobe of the right
lung. We removed it surgically under thoracoscopic assistance. Although bronchial obstruction and
stenosis were not clear from the images and pathological findings, it was diagnosed as lobar emphysema.
The postoperative course was favorable and she underwent the Nuss procedure a half year later.

Case 2 : A six-year-old girl presented with moderate chest depression without other symptom. CT scan
demonstrated an emphysematous lesion in the right lower lobe. As an abnormal vessel was pointed out in
the area, we performed MR angiography. An aberrant vessel which flowed into the right lower lobe from
the aorta was clearly depicted. Accordingly, we diagnosed it as pulmonary sequestration. We performed
thoracoscopic right lower lobectomy. She underwent the Nuss procedure a year later.

As congenital pulmonary cystic disease and PE occasionally coexist, preoperative CT scan of PE should
be performed. When lung resection was required for a patient with PE, two-stage surgery was performed,
as earlier lung resection would be more favorable in preventing bar-related infection and acute expansion
of the lung.

Pulmonary cystic disease, Pectus excavatum (funnel chest), Lober emphysema,
Pulmonary sequestration, Nuss procedure
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Lateral view of the chest radiograph demonstrates moderate chest depression,
and high lucent area is seen in the right upper lung in the frontal view.
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Fig.2 Chest CT scan of Case 1

Chest CT scan depicts an emphysematous lesion in the upper lobe of the lung.
The right superior lobe bronchus is open enough without stenosis (arrow).

bronchiole

Fig.3 Pathological finding of Case 1
Bronchial and alveolar dilatation is
present in the whole specimen. No
histological abnormality was found in the
bronchial cartilage.
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Fig.4 Chest radiograph of Case 2
Lateral view of the chest radiograph demonstrates moderate chest depression, although no
obvious abnormality is seen in the lung.

Fig.5 Chest CT scan of Case 2 Fig.6 MRA of Case 2
Chest CT scan shows an emphysema- The aberrant vessel which flowed into
tous lesion in the right lower lobe. the right lower lung from the descending
An aberrant vessel is pointed out in the aorta is clearly demonstrated (arrow). The
lesion (arrow). drainage vessel was the inferior pulmo-
nary vein.
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Unusual findings of contrast study in a cervicomediastinal cystic hygroma :
A case report

Takehito Oshio, Hiroki Ishibashi, Tomoko Sogami, Shuichi Takano

Department of Surgery, National Kagawa Children’s Hospital

Abstract | A one-year-old boy was referred to our institution because of a swelling during the expiratory

phase, and depression during the inspiratory phase on the right lower cervix. He did not complain of any
symptoms. He was diagnosed as having a cervicomediastinal cystic hygroma, a dumbbell-shaped mass,
by findings of MRI studies. His family refused both sclerotherapy and operation. Contrast study was
performed to clarify the location and connection of the cysts. During each respiration, contrast material
containing lymphatic fluid moved with a to-and-fro motion. The changes in swelling and depression on the
neck were the result of changes in the shape of the cystic mass due to the intrathoracic pressure. At two
vears of age, severe swelling in his right cervix developed. This was due to infection and hemorrhage of
the lymphangioma. Antibiotic administration and aspirations of the lymphangioma, a contrast study was
repeated. The large cervicomediastinal mass maintained a fixed form with pressure of 40cm H,0O, and
was not influenced by breathing motions.

The reason for the difference in the findings of each contrast study is thought to be that in the first
study, the inside pressure of the lymphangioma was low, while in the second, the pressure was much
higher than the intrathoracic pressure.

| Keywords | Contrast study, Lymphangioma, Dumbbell, Respiration, Child
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Fig.1 Clinical photograph of the patient (at 1 year 5 months of age) a b
Note the swelling in the expiratory phase and depression in the inspiratory phase.

a : Expiration
b : Inspiration

Fig.2 Chest X-ray film
The trachea is located in the right side of
the mediastinum.

Fig.3 Findings of coronal T2-weighted MR
images
A dumbbell-shaped mass is noted
between neck and mediastinum.
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Fig.4 Contrast study of cystic hygroma

alb

During each respiration, contrast material containing lymphatic fluid moved in a to-and-
fro motion. The shift of swelling and depression on the neck is the result of the change
in the shape of the cystic mass due to the intrathoracic pressure.

a : Expiration
b : Inspiration
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Fig.5 Clinical photograph of the patient (at 2
years 7 months of age)
There is no change in swelling during
either the expiratory or inspiratory phases.
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Fig.6 Repeated contrast study (at 2 years 7
months of age)
A large cystic cervicomediastinal
mass maintains a fixed form and is not
influenced by breathing motions.
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Total body irradiation induced multiple bone dysplasia : A case report

Reiko Okamoto, Osamu Miyazaki, Gen Nishimura”, Masayuki Kitamura
Hidekazu Masaki, Yoko Shioda”, Masa-aki Kumagai”
Department of Radiology, National Center for Child Health and Development
Department of Radiology, Tokyo Metropolitan Kivose Children’s Hospital”
Department of Hematology, National Center for Child Health and Development”

We report a case of a 7-year-old boy who was a long-term survivor of stage IV neuroblastoma
with a history of total body irradiation (TBI) and autologous bone marrow transplantation (ABMT)
during the previous 3 years. He underwent a skeletal survey for evaluation of knee pain. A variety of
bony abnormalities were demonstrated such as osteochondroma, epiphyseal and metaphyseal dysplasia,
and numerous vertical metaphyseal striations. This constellation of unusual bony changes reminded
us of skeletal dysplasia. After some diagnostic confusion, we finally diagnosed TBI-induced systemic
bone changes. Awareness of these systemic bone changes helped to preclude diagnostic confusion and
unnecessary workups.

Total body irradiation, Bone dysplasia, Plain radiographs, Osteochondroma,

Neuroblastoma
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Fig.1

Frontal radiographs of both knee
joints

Radiographs of the knee show
osteochondroma in the distal
third of the femur (arrow), epi-
metaphyseal deformity, epiphyseal
irregularity, and minimal opaque
vertical metaphyseal striations in
the juxtaepiphyseal portions of the
distal femur and proximal tibia.

Fig.2

Frontal radiograph of pelvis
Radiograph of pelvis shows
deformities of the heads of the
femur and osteochondroma at
the left proximal metaphysis
(arrow). Note small sclerotic
and partially fragmented
femoral heads.
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Fig.3 Frontal radiographs of both wrist joints

Radiographs of the wrist showed epiphyseal deformities at the distal end of the
radius. The epiphyses are irregular and sclerotic.

Fig.4 Frontal radiograph of right ankle joint
Radiograph of the right ankle joint shows
epiphyseal deformities of the distal tibia
and fibula.
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Fig.5

Radiographs of the patient at 3 years when
he was diagnosed with neuroblastoma. Before
the treatment, he underwent skeletal survey
for evaluation of bone metastasis. There was
no deformity or specific abnormality on frontal
radiographs of knee joint (a), pelvis (b), and
ankle joint (c).
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