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Clinical Significance of 3!I meta-iodobenzylguanidine Scintigraphy
in Neuroblastoma
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B3] meta-iodobenzylguanidine (¥!I-MIBG) scintigraphy was performed in sixteen children of
neuroblastoma with ages ranging 1—9 vears old. Eleven were male and 5 female. Scintigrams were
obtained 24 hours and 48 hours after injection of ¥ I-MIBG (0.3~0.5 mCi/0.5 ml). In § patients being
free from tumor recurrence with negative urinary VMA, positive accumulation of "*'I-MIBG was not
observed. In 8 cases with positive urinary VMA, abnormal accumulation was noted in all cases. It was
supposed close relationship to be present between urinary VMA and abnormal accumulation of
BILMIBG.

In 8 preoperative cases, 7 primary lesions were clearly demonstrated (sensitivity 88%); 5 were in
adrenal gland and one was in mediastinal and hilar lesion. The smallest size of the visualized tumor
was about 1.0 cm in diameter.

In 8 metastatic bone lesions detected by radiography and X-ray CT, 7 (88%) were demonstrated on
BIL.MIBG scintigram. In 2 liver metastases, 1 (50%) was demonstrated. In 4 distant lymphnode
metastases, 3 (75%) were imaged.

In 8 cases with bone marrow involvement proved by bone marrow biopsy, 3 (38%) were clearly
demonstrated by 1-MIBG scintigraphy. It was supposed that ¥[-MIBG scintigrapy was useful in
demonstrating not only primary lesions but also bone and bone marrow involvement of neuro-
blastoma.
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S RalE (neuroblastoma) 1%, /)NJEEHEfE bt, PHRERGEIEE L2,

FohTdHiE, MEFCRWTESL, K
BT AHREEHEIR/AF~1/10FHR E bR
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Table 1 Case summaries of postoperative neuroblastoma.

primary urinary clinical findings 181,
ca5e g6  sex stage lesion VMA (CT, X-P, biopsy) MIBG
1. S.K, 3 M I mediastinum (=) no evidence of recurrence (=)
2. M.H. 1 M I pelvis (=)  no evidence of recurrence (=)
3. K.M, 2 F II  mediastinum (=)  no evidence of recurrence (=
4, 1.A. 3 F II  mediastinum =) no evidence of recurrence (=)
5 H,I. 6 M I pelvis (=) no evidence of recurrence (=)
liver & splenic meta.* (+)
6. K.M. 7 M IV  adrenal (+ bone meta.* (+)
bone marrow meta.* (+)
retro- cranial bone meta.* (+)
7. K.M. 3 F VA peritoneal + bone marrow meta.* -+
) ; . . [
LTS 3 F VB aomen (o) Piblomnlbmpmodemen ()
*meta.=metastasis, comfirmed by autopsy
Table 2 Case summaries of preoperative neuroblastoma.
_— ! primary urinary clinical findings 1811, bone
case  age sex stage lesion VMA (CT, X-P, biopsy) MIBG  scintigraphy
@ rt. adrenal tumor (+)
3.5%3.5X4.0cm |
9. T.K. 2 M IVA adrenal (+) @It inguinal lymphnode +
3.0%3.0cm
@ It. femoral bone meta. (+)
: ! ) @ ]}8 abﬂ’; tulrélor +) =)
. 1 ty.p Dreope  adrenal (- %x13X10cm
. AD. 3 M IVB @ bone marrow meta. =}
postope (=) abdominal lymphnode meta. +
@ It. adrenal tumor (+)
}1 >;12 é& gcm
p TXTX6.5cm
11, SSA., 9 M IV-A adrenal (+) 12X13%9em
cranial bone meta. (+)
bone marrow meta. (=)
@ rt. adrenal tumor (+) (-
12, S,D. 1 F IV adrenal (+) 10 10cm
@ bone marrow meta. (=)
®]rt. hgar éurnor & (+)
a_ iy . ymphnode meta.
13, I.M, 1 M IV-A mediastinum (+) @ hilat. femoral bone (+)
meta.
(D 1t. adrenal tumor (+) (—>
_ 1.0cmg ‘
4, I.K. 3 M IVA adrenal (+) @ cranial bone meta. (+) +)
(in sphenoidal sinus) )
(3 bone marrow meta. (+)
@ l}:b adercenal tumor (+) ()
i ectopic L0 X 6cm |
5. S.T. 3 M IVB (renal hilus) () @ rt. tibial meta. (+) +)
(3 bone marrow meta. (+)
(D rt. adrenal tumor (=i (=)
X Tcm (liver invasion)
16, TM. 3 M IV-A adrenal (=)  @rt. orbital tumor (=)
(metastasis) 1
(3 cranial bone meta. (=) +>
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crest) CHIEERE L < 5 MR MRaEC $ -
MIBG EET 5 Z ENFHE T HY, bhbh
3 AEE KT SMIBG v v F 02 Wi EE
PHELTERD, LAL, AFick v TESIE
2P in, kOERHIER T ELHEILL T g,
72T OWRTE, 16610 MR A %
I, i oMEE & B L s b, BIMIBG » v #
DR FHAE T A2 EBEYBEL LD
LS,
R FHE

S EBEANG04E 3 A » HIEFI624E 4 HETD 2
4E 9 3 BB LMIBG » v % HafT L fc e
FMpaEI6HITH B, Fld 1R D I (P
E#3.38), BFIG, kF5HT, WTFhiF
5, ERS X 0EBENRE R TV 5,

1641 8 FITMEIERM T, D 5 B 5 Filid clini-
cal remission DIREBIZH b, "D IFILESR, &
B x - iEERAO R TILMIBG > v ¥ i
Tl o 8 Fl T HATRTHEFTH 5.

BE R 48 T X, 1669 clinical remission
DIREETH B 5 fiA stage I~111 T, fBo11%I
Wb stage IV TH 5,

FHikid, #¥E2 BT L b ERES AR = — AR
RS CREREEY 72 » 7 L, PIMIBG %2
1 AH7100.3~0.5mCi/0.5ml ¥ L T24F5[H
&3 X OS8R B R R L7,

EBRE=AF—2 ) 2 -2 EELLEE
#lyv =+ h 2 53PHO/GAMMA LFOVZ A\,
photo-peak 364keV, window width 20% T, &£
@3k LU0 AAy b E(E.5X10°~5.0X10° count) %
&L,

¥ ofioE@Z I E LT, BRBENER,
B XBEE, X CT, XU Tc-99m MDP iz X
5B vFRRHTL, &HIERP VMA OEHE,
ﬁﬁi&ﬁ =7z,

R

1. EADIRE

fEFOES Table 1,2 12773, Table 1134
HIzL-MIBG » v #%1ifT L7z 8 BlORTH
A, EFI1) 26 5) ¥Tikstage I ~1IHio L
DT, BERBATRERFCER - EBvEbLY

BEFN634 5 A25H

(65)

625

AR L, R VMA s gCcH 5, B I-MIBG
v v F R 5 HITRTEKE T, 2FCREEREGY
DT,

FEF] 6 ) VL4 2 4E B @ stage IV O TRBF T
H %, [Fp VMA 3B # T, BII-MIBG v 7 24KF

Fig. 1 7 y.o. male. ®'I-MIBG scintigram revealed
uptake in cranium, sternum, liver, spleen, pelvis
and lower extremities.
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Fig. 2 3 y.o. female. Increase and decrease of
urinary VMA was observed after postoperative
radiotherapy (Rx) and chemotherapy (Cx). X-
ray CT, and bone scintigraphy were negative.
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H& T, BHER, WFE, #E BALLF-®B
BLUEE - T AEOEBRRL LN D
(Fig. . #BThad, 848, Fr-Ms X 0B
FIOEAEDEEBELY R LI,

B 7)1, BREBERCRE L stage [V o
SWMELFTHHN, BRI R FRERE O &
EBRGHUBRMOb L, BRBIRPEY v <
30.6Gy fiTRBA L, (LB ELHE L &
BEEEL T\ (Fig. 2). LaL, R VMA i
BT, BEE<VRLTEY, BRI
EBOTWEEIRE X h, By v FRlESo X
B CT 2T Enich, BREER X hicho e,
W% 1 F B 1 [-MIBG # AF T 5L 2B C
BRzEDI L5, BER, AEE, WE, B
BE I X OO A BEEEAL I & RE A e
HEDE L WEMR L D7 (Fig. 3-A). H 5715
TXRCTRIVFXREEYBY, BER
LS WBREFEE LB EYROEER YA L
(Fig. 3-B). %7: bone marrow aspiration Iz X
hEHMEB BRI,

(A

(66)

THESFHRNE D BN 513 % ' -MIGB > v # DR,

P l'
: e

(B)

gﬁ”&

(»)

Fig. 3 Same case as shown in Fig. 2. Diffuse accu-
mulation of ' I.MIBG (A) was observed in
cranium, facial bone, sternum, pelvis and lower
extremities. Next X.ray CT (B) revealed diffuse
cranial involvement of neuroblastoma. On T'¢-99m.
MDP bone scintigram (C), however, only slightly
increased uptake in cranium and facial bone was
observed.

HAERRE $48% #5585
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ARt 58 v 5 (Fig. 3-C) T, &\
EE L ABMBCBEORBLRD A flicix, £
WEBEGLEHTE v, MAloBREETICER
T5&, By v FTRKERE & BEAE O physis &
DMz L WERE (2 ik normal accumulation)
M sHox LT, ¥BIL.MIBG Ti%, metaphysis
736 diaphysis IEh I CERE R E L. BHER
Mz LMIBG BMERRL T, o X 5L
FiRAHbbhicbo L EBbhb,

fEf 8 )it stage IV-B D 3L FTH 5. KF
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VMA BRI X b Rk ©, I AE IR
AR Y v HEBOMK L BFHERIHERI LT
WA, BILMIBG &£Fix A b iy,

Table 2 EAFATINI-MIBG ~ v % {7 T %
e 8BIDHRTHAH, FMBELLHVERER LV
) v AHEBROAE SRR L TS, 8FF
5FcHipioE > v F BT L, REFAZER
35,

FEMI10) 12 stage IV-B © 3 EF T, ELER
CEXKEERD D, ZolEEcH-MIBG » £

(A

Fig. 4

FEFI634F 5 A25H

(B)
3 y.0. male. On posterior view of ! [-MIBG scan (A), relatively high
uptake was observed in large left adrenal tumor. On postoperative scintigram
(B), *I-MIBG uptake was shown in the rest of lymphnode metastasis. L : liver,
H : heart, T : tumor.

(67)
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BLTw5%(Fig. 4-A), BEEHHAT & ) v < H%
EM AT S hich, ) v EEBIBELL.
FHEOWLMIEG > v 5 CRE ) v il & 18
bhHEMALIcE L WEFEH H 5 (Fig. 4-B). bone
marrow aspiration I X b BEBREAHER S i
2, BREEMLMIBG 0£RK A bhich o
1=y

REBI14) 1A BB R % Ostage IV-AD 3 % 5
FTTH5H (Fig. 5). X#CT (Fig. 5C) TEEIE
CELWARKLE S 9lemg DRERE 4 5 1,
FXHEER (Fig. 5-E) THRWEEEOBEHET

(A)

(68)

FEFMAE O ZEIC kIS P LMIGB » v 0BRSS

LERRBEDHABIVCIEEERA LS,
BLMIBG ~ v # (Fig. 5-A) T iiBEE®R 2 4.0)
CHER LBFETCCEAEOERND v, £l
B, FRESLOHABECELVEENLS
5, §EE® bone marrow aspiration iz b &
HMEEL#ER L, B> v+ (Fig. 5-D) T3,
BEF2FLBEEBTCCEIARNOREEEND
Y, BXRBELARICECER LSR5, B
BRETREOEBRIERBHTHS, *ER
ROLEIBEHE~DES &b\,

2. R VMA &3 -MIBG O&ERBE

BIMIBG & v # 61  T, BREREY R
MRESEET S ZELLALIFIO 5 S, R
VMA X 8 BlicbBiEcdH b, % D sensitivity i

I

HagE HS5H

l ; ';
W
st £
(0]
HABE &t
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D

73% T, specificity t% 100% T % - 7= (Table
3). MI.MIBG 045 & DBfRE 25 &, T0Dll
Filsh 8 Bk = b b, 2 %2 & b icfEdE (false
negative) ThH -7z, EH © 143, K VMA 12
It TH - o pBLMIBG &R L bhic. &
D 1 FIEEE, 1661F1561(94%) % T, R+ VMA
EBLMIBG 048 & X B < HEL TV % (Table
4,

3. #¥I-MIBG Ot

BLMIBG » v Fic & % i3 AafE o Bk xR
BAH B E, 11604 9 FlF CHEICHEHLTED,

FETN634E 5 A 25H
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Fig. 5 3 y.o. male. Anterior view of *I-MIBG
scan (A) revealed uptake in frontal base of
cranium, pelvis and bilateral femoral bone. On
posterior view (B), there was high accumulation
(arrow) in the left adrenal region, and X-ray CT
revealed a small sized adrenal tumor about 1.0
cm in diameter. Increased uptake was observed
in frontal base and right femoral bone on T'c-99m
MDP bone scan (D), and osteolytic lesion and
digital impression was shown on cranial X.ray

(E.

F @ sensitivity 1282%, specificity 100%, accu-
racy 88% T# -7 (Table 5),

a, FEREHOBMR

e 8 Bla R RIc, FEFEE OB HR A 4
5L, BIRFES 6 A5 pIrEte., MR X
BrMorhzn 10IxBHc#HEE Sh, L0
sensitivity 13.88% (7/8) TH -7z, BRI 3 h
T B FIES O R/ REHL. 0cme Th -7,

b. EBEEOBHEE (Table 6)

EREOERRZHIAS TR, ZZT
RO X 5 i ER b S rCHIEL .

@ BB, BXRER, CT B XUOEMLRE
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Table 3 Accuracy of urinary VMA in the
diagnosis of neuroblastoma.

Neuroblastoma
Fresent Absent
(n=11) (n=5)
positive 8 0
VMA
negative 3 5

sensitivity= 73%
specificity =100%
accuracy = 81%

Table 4 Relationship between urinary VMA
and ™' I-MIBG accumulation

SILMIBG
positive negative
positive 8 0
VMA
negative 1 7

Table 5 Accuracy of *'I-MIBG in the
diagnosis of neuroblastoma.

Neuroblastoma
e e
3. positive 9 0
MIBG negative 2 5

sensitivity= 82%
specificity =100%
accuracy = 88%

Table 6 Sensitivity of *'I-MIBG in the
diagnosis of metastasis of neuroblastoma.

accumulation

mi:;;iga;ltic case of I IMBG sensitivity
positive negative
bone 8 7 1 88%
liver 2 1 1 50%
lymphonode 4 3 1 75%
bone marrow 8 3 5 38%

RIDVHAOHEEEELEW I hEBE L,

BIIMIBGHEM L e BB L. 535
LHER 8 6 7 i -MIBG D& B e £ 55
& b, % O sensitivity 1288% T H - 7=, ¥

MIBG D £8 D 2 & h 7z \» false negative @ 1
B3, REEORESTROEBIC L EELL
bBhieho e,

@ FFE®IL, Hllio L EMBHICHER S e 2
Bt 161 (50%) IZBMTH -7,

@ MR B X VT DER Y v ~HER b Fi
FRCHER S Wi 4 Bl 5 5 34 (75%) 2BeH:<
Bz,

@ BHEB, FHARIUIERC X b BH#RN
EAEFMREORBIRD bW HE, B
BOMERII U0 &3 2 Rta B 865 MR I -
MIBG DEFEV A BN ENELRHE L, 5
THE, SOIDOBHEBRD > L 3M (38%) »EB
4T 5 ik false negative TH -7z,

4, B FL&5 AN

Tc-99m MDP . X 5B+ v 3480 8 flb 5
PNZHAT T E 7D, FRE~OERT 1AL L5
higrote, BEBET I 46T, W
b L<HHEhT w5,

F =

II-MIBGIZ, chromaffin cell®neurosecretory
storage glanule iZ %€ I, norepinephrine & [
ROFGAL LGB THEELBRTL2Y, %
L T neurosecretory storage granule % 4% neu-
roectodermal H13E D ML MMBIEIC b £ T 5
CENHRIh, ZTOBRNEHRI B Th T\
61’]5).

bhbhidfsk 2 F/cisi) 5 MEEmiaELe
Pl LT L-MIBG > v %47 L # OB &
LT,

TR VMA OB#HRIZ73% (8/11) T—i&
BITLBEEOTH B, Reh VMA & BILMIBG & o
Bz R5 &, R VMA B&# D 8 it 5 FliEs
IRENCBF -7 <, B-MIBG D&EH b &b h
Te\ 23, M FR e VMA BB D 8 Bl 461 & & 1211
MIBG o BB EMH»r A2 bht, Rk VMA
PIZ D D dvb B LMIBG 0% L7: 1 o4
HEBHBH, R VMA 9 -MIBG 0£7%8 & o
EICRAEB BN S D L2 b, FLTERD
AR, W, EEE, B, KBRE, B
E WFh i WEFMaEORIE B ER L

AAREHSEE #48% 5%
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FTWELTHS.

- T, BI-MIBG > v Fi R+ VMA Gt o
BEDA7 ) —=vI/HEEELT, BHOREY
25 L TRODTERRREERD 12EE XD
ha,

EFE « EBEY SD I LMIBG O BRI
81%9/1TH b, FIRH1V67%, Geatti 5990%
(9/10), Hoefnagel 5'#95% (39/41) D5 &k
EixihwEBbhb, {bFEEERICL HHIMIBG
DEBELIEL S RZEWIFEIRBY, bhb
hOMBEAD 1 6] (GEFI8) ¥ Iz hdi
Rttt blZnD0, LbhLEL
T ALEEEA BT LT CLER - EBREICEL
WEERRDIHE EFT) bHHDT, A
BHEHEETHY, SHROBRFNEETS,

FERREOBHRLLB L, M8 HID 5L 76
(88%) FCcHRHEhTEKY, TORNIERITNLO
cm (ZEIFES) TH 7. Francis 5L 8E
MBI 3\ T -MIBG O£ L1 EIEEREE
O PNEIZEL. 0cm EHELTW5, ¥ image
2] D F NI B L CHRREEICS B0, ThT
4 BB\~ activity 235 HIETE Rlem A ©
RRECRIECE% LE L bh, HEFMaED
FEREOHA, A¥XFIUHEAOCZHICHERL
Bbhs,

EBHEOZHIBEDTEETCHLH, RARICE
AT, BEBOZHICIMEEL VEX
BREABLOE> v F2ETEh, BFHEBOR
B s | EmafTisbhTw 5,

BEBOHEIHEFIRLE L, KWTRE
BOIETH B P, BEH TIL metaphysis & epi-
physis DFERE S, Lirl, EEOEEFIC
BB E > v F O physis RELRLEFL
Windh, BEFEBES false negative & ZHf &
NAEBEIE <, EBIT cold lesion 12725 &
Ed BB, Lo AH, BMLMIBG RIEH TEICX
E£BLERVWOT, FEBOBRBRICIFHATSY,
bhbhoOBEBBEEERH88% (7/8) LE\WET
@ - ‘ﬂ:.

BILMIBG iz & 5 B#iE® 0 2WR238% 3/
T, HLTEEZ IV LWA, EEIZTE

FEFI634 5 A25H
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B#EYHEST S LTHATH 5. MI-MIBG ©
REIBER L EHER L PHFTcE L2 LT
5B, ZOBKRTE BXHEE BrvIkl
U FBHARERLI Y LETHS,

#wExrbo, BovFRARITHD Tc-99mY v
B FREOREE~ER T &
DN B R T b, B tumor seeking agent & LT
Aubhah, FoEFEOHEIX0%RH M
ThHH, EWlD =X a L LTEERAKILY
2 VMA L OBIRORR U ST WA, ERER
ELARERAHTHHB,

bhbhOEFI TR E > v F 2 BT TE
7o 5 loFEFRIITE, WTFhd Te-99m MDP @
EFT LRt SERZ OHFFL o
RYBE LM TE b ofed, REROME &\
SEAENSTIE, i< & HI-MIBG 054
Tc-99m MDP X b % ff 4 7z tumor seeking
agent THH L Ebhb,

F |

TR AREE 166 % L O L-MIBG v F %
AT Lk DfSsa 2B,

1, B VMA &™I-MIBG £ & 12 2 < #H
BL, R VMABMGIOA 2 YV —= v/ ikEs
LT, BEOAER I VEEYMA LTERTH
%,

2, TEEIFAIAE O FREER ~ O REB R
88% (7/8) TH -1z,

3. BI-MIBG 0888 U 7o R Fe M5 o &/ Ik
#1.0cm¢ TH o7z,

4, EBE~OEBRGHERIEER8% (7/8),
BHEB38% (3/8) TH-i.

5, BI-MIBG > v F i3 fEEMmia@Eo 5 L v
ERZEED 1 2& LTHERRBRERTH 5,

ZPFROESHFIEAABERESILAAB &R LT
#2506 B AR &S (R U@L,

ZOWREETTHCH D, FBKFEER/ DRI
KEALBEE, i EEE, fErA v s —pER
MBS E, BRRETEEYR LD, DNEF, SRR
DEEER TSR THBHE v, BLTRSOR
BFETH,
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