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PUBRIE LGN BT A BPLMIBG LY v F 7T 7 1

NE Y Sl BRI

BE SO BE O OFIC oW T IBI-MIBG LREMFEA £ — 2 v S E G ORE Lz, JERI
PR AL RIDE P & 20 72 T~67 £ T CEHER 49.6 5%, Ik 1L, 4tk 8 ) &5 19 5ERI T, #)
Wi+ X 0% % (planar, SPECT {4) 7> ¢, relative regional uptake (RRU), wash out ratio (W/O) %k »,
&5 ICHIEE, fUBE, TBE, TR0 4 SORKIRICHT TR L. 7 RY 71 v kil WO Lo
o, FEROBMBEG RS L VIEE WO 2EEE T HIAICH Y, FRCT, EECEPTH - 7.
FITFHEIKO RRU OIS F 35MITH Y, ¥F-FDG PET A £ — ¥ v 72T Z OFHEOLHFEE O
TOMREN, TMAOHEORERE R s, PITIO Y v F 75 7 ¢ Ol Lid—8eE ¥, 9mTe-
HSA-D.L 7=y v F 75 7 4 IS T S e e HEBIHER GIER Th 0, PomAlosto L istic »1-
MIBG D78t 4 2 — 2 o 7y Oty g S hiz.
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7Ry 7=A2r (ADM) #i3 Uw &+ 25308
flb#EDE=2—L LT, bxza—, RIL7—
NV F T T 7 418 K B EEIRHERRGE A — ik
WD s, Lal, DEESMET % BN
b % FEHE O DR 2338 © 4L, KL R
critical level (C 3+ % & ORI 20k IC e+ 2 D
ZEnD, BERTSATVS ZhHORETE

DFEEORGIRHOSECBEL w2 L bR S,

¥72 ADM EICKIEL T WS & Wbl 3 18
DLFHREESD &, ZORFT—ETH L, BER
EEAEBERIPEREBETH S Z L, ADM
DA DOERIOREEL BHTE LWL D2 H 559,
% z <4 [a] subcritical level o 0MFREsEIC T R
+ % ISR 0 FLF 1) & 12B1-MIBG 0.0
AR & v R U, HURALO BRI > v Ol

* S TFER KRS RRIE S
ZH I SHEI2ZHI0H
BIERZAT D 64E 28 241
BIRIEHR S © EMTIPL 19-1 (8 020)
AT ERR SRR 3 1
B X

(BZpasy: 31: 451-458, 1994)

BT ol & HICHGHEETRBIC > Wi 20T L
Wy vFrs74, 9Tc-HSA-D 77— o v
F 757 4 3LV BF-FDG PET M\ffi4 # =YD
Mt &z .

IL MREAE

Lox %
PORRIpEE F 072 T %2 5 67 5% (313 49.6
W% B 1, etk 8 4D £ ToARH 19 4T,
%<z ADM #% &t ZRIPFHPEEE D RifT S hic
BETHL. BE S h-#K 1z, ADM, CPA,
VCR, VDS, 5-Fu, VP16, MTX, ACNU, DTIC <
»Hy, BEHAEHET VCR, VDS 73 one shoot Fi:,
it SHEEEcH >, ADM iIcH>0\ Tk 543
5 30 kiR FEEE BTk Y, R
V72— a yEMTLREBNE o FEFID
PNRRIZ M U > % 12 5, EPafE 2, 1Rk
UAMEE MR, MRS HIROAE, L, EMEERANE,
FFHIRE 23 % LBl Tdh 5. DARKEIRE BT 5 E
Blidre <, OBREFZ 1FICRAL O RER
TREIC I EEZ RTvws. RERBICO W TiRA
e, BICh bbb o hs, {bkE 38
L B & &1 THEFT L /2.
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2. A &

1) 1Z1-MIBG LREM#EA 2 —V v 7

123]-MIBG 111 MBq #aE# I X U 4 BRI
planar, SPECT % ## L7z. B o547z SPECT
TOLEE A v v 2k » 5 wash out ratio, W/O
(%) &, Soicql, fl, TEE PlRo 4 KRR
WL 7z relative regional uptake, RRU (%), W/O
*EH L.

2) T MHY v F 5574

201T] 74 MBq % % Ic# 1 L SPECT %
L7, BIEKRD BRI REIT L2 o7k,

3) 99mTc-HSA-D L F— v v F 557 4

99mTc-HSA-D 740 MBq % it ##lk & » Sd#iE
L, =NAF 4 — ki T modified LAO (40~45°)
X v LVEF 2Rz,

4) BEfAR 8F-FDG PET A 2 —2 o/

v G758 #NRk#%, Headtome-VI # H
WS 2 Bu0aic transmission scan % 4T - 7z,
BF-FDG &Rkt bic 111~148 MBq % #1
L 60 4»1% emission scan # fT\, X 5 A A&
13mm i2TT 254 ZDDHAA—C 5 Bz,
Zh o DT E & B Ol i, R hTE AR,
& O Bull's eye £R&ERE L 72,

3. Drug intensity score

ADM 7z FBANCIRE L -EWER oGt T &
DFT (mg/m?) DAHTHBEMO LS ESHICT
5. Lal, ZAARETIERERCZ O
BRIBHFCEIVRECRLY, DHESCHT S
e OZRIERAREOMME 538 S OB VW& ER
MICRB+ 2L ENSH 5. Hrynium W12 i3
Relative drug intensity (DIS) # 218 L T\ 5 23,
bhbhiIzolks %I TR T Drug
intensity score #ZE L, £&IKKIH LN THEM
I rfiifEick L.

DIS=A (FEA) oz 5 (mg/m?)/A D—[q]
BA#EEE (mg/m?)+B o 58 /B o —
EIREAHERE+C+D.......

THICHSEHEBORL 2 BEFTOREY 1T

ST,

31 % 5 %5 (1994)

. & f#

2zt LEHER 9 »H IS b ) FUERIZ A
BER#EE L LT ADM 615.5 mg/m2, CPA 4428.5
mg/m2, 5-Fu 1263.9 mg/m?2 (DIS 32.92) 23§45 &
e, ODARLER, LEMERFIZD O -
7z. 121-MIBG [ RIEMfE A A — Y T O early
image TI.LOAREH» HH#, TEED uptake DIEKT
2#4 5 h (Fig. 1A), delayed image i3 &7
wash out ® 7 (21.2%) % & 7= (Fig. 1B). 8F-
FDG PET A 2 — v (Fig. 2A) T3 ThEEd X ORI
BED —ERICHEREHE T 2 38, Bull’s eye {4
(Fig. 2B) iz T LB TH 7. 200 TL.LHR T

BETRE A <, 2RO 99"Tc-HSA-D >
F— NV F 5T 7 41T RPIE &hie LVEF
57% LIERHBANTH -2, chb X v,
I X S WOEHEE T b RO #EED
WENTRgEH, LrbEHoFREELX ORI,

Iv. # 3

PiAl & 121-MIBG .0 W/O (%) & ofE%
Rt L7 4ER, ADM fcba & W/O o
B sorn, DIS REWvEET b b
KISHMES h i B L WE E, W/O BIiET
BRI B - 72 (Fig. 3). = o W/O » 10% HKil
EXERBEL L Co LR, 109000 a2 L LT
KL, ez, Kz Lo RRU i3, |1
FECHl, THERTOKTZED A, UHTE
VEETH -7 (Fig. 4. -1 icT, WO
DR TR RO 7253, R, TEESIRT
EfE% 2 L7 (Fig. 5).

WIZ 1BI-MIBG A # — 2 o T RHEFTIREZ R L
729D 6FIC>NT, &5iC 121-MIBG A £ —
COFR, WTI LAV F ST T4 LB
LVEF 0 #l, B4%F 18F-FDG PET i k 3.0
HERB ORI % 1T - 7= (Fig. 6). 121-MIBG D.[»
FEIBA~DE D IABL DL rhr o7 2 ) (case 1, 2)
D5b 1§ (case 1) i3 2 HAHDOERTH BML
thotz. LaL, fho 14 (case 2) i 3 »HIK
B AL &3/, [FAEEIC 3 28 ORI
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123[.MIBG image in a case of breast cancer.

A) Early image showed decreasing uptake at the inferior to lateral segment.

B) Rapid wash out of 123[-MIBG was demonstrated on delayed image.
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Boklh Mohde Hoddm  hoi Hodde B 4 L@ Boid
HEAL TOME g 4 B » ' »

- 3

P B = B e = S :3 2. 2

h #

31 % 5 % (1994)

ks n s

tt._ ili =4 E o i # 4_' 2 4» 4 42 # 43 H 44 8 45

b3 WO 2R THEL- 1 4 (case 3) H H b,

Zhoo 2 iR DIS 2T 124 KA > DO
EEED. Lieh->T, FiEcEaso.nm
BEED, BE THRMEDLHEEOBHE O M
RSN, £, RFEERIESBNT 5Coh,
T2 b DIS BE < 15 i/ v WO o i e
AR (case 6) b db o7, OTI LY v F 275
74 T, 26ICF, REGURICEY AR OEKT

Fig. 2 A) 8F-FDG PET image showed the defect of
inferior and a part of anterior segments.
B) Bull’s eye display of 83FDG-PET markedly
demonstrate the defect of inferior segment.

NEGNED, 1BLMIBG 4 2 —Y X ) LRI L
&G TH o1z, DF—NY U FITTT4I2ED
il & /e LVEF 3 2461 IEF#EN T b - 7.
I8F-FDG PET A # — ¥y 743 3 BlichifF s hic
2, 2flic BREKE h - Blilfg, 3 X 0f Bull's
eye FRIC T FEEREIRZ 2 & ¥ 5 FEAREHE T #BAL
DIz, ZoEE 121-MIBG D E Y AR
THMCRE-HL, FEFCHBHITD - 1.
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Washout ratio
and Drug intensity score

40

8§
f«x"’w
o
A
%
W/0
r=0.6892
p<0.01
_20 " L ‘ L 1 .ﬁ 1 1 i 1
0 200 400 600 8oo O 10 20 30 40

ADM dose mg/m2

Drug intensity score

Fig. 3 Correlation between wash out ratio and ADM dose (mg/m?), Drug intensity score.

Relative Regional Uptake (%)  1231-MIBG
| B¥ I B¥
) ant. A
lat. A/
\ inf.
sep. N
100% 0 0 100%

Fig. 4 Comparison of RRU (%) between control and abnormal group.

V. ¥ B

PUBRILFEMT ADM 2 3ty &L +5 7 v 2
SHA ) CRERICL - TERBENLD Z LB X
CEmHhTRYID, B0 LHEED BHREE
WIEH2Y X3t vwbh s, L L, CPA, 5-
Fu, VP16 75 ¥ oo 3EAIC X 5 LFEEOBES

Ld Y, 4 HOHUBRIAER A0 BE N
THHCHL2rbbY, ZhboEROHHICX
ZLEHICOVWTHY RV R ERA TV EVD
BERTHB.

WA, DRREE X ) BN RBL T 5 038R
FEME R O liic, 12-MIBG 28 miR A 2 —
U OFRENPREIY ShTnws, B
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31 3% 5 & (1994)
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Fig. 5 Comparison of wash out ratio in 4 segments.

123I-MIBG DIs 201TI LVEF 18F-FDG
=
CASE
h (i; rREER 7.07 N 67%
=
2 | b srnuma 373 | N | 56% !

L)
wash out ratio 39.5%

d)

3 L srnuma 16.13| |
(1) WIO31.4%
) )
4 W/O 21.2% 2228 l 54% i
(b .
51 wozrrm 32.92 58% }
(1) WI07.7% 6.73
6 e N | 65%
(1 1) WO 332%1 17.02
| Uptake & T (+)
IR (++)
N

D ER
(=) : Uptake & L

Fig. 6 Cases performed the other nuclear study.

I ENEBRICT ADM o LEMIC o v T 12
MIBG ( 2 —J v 7 & 53t % 17w\, ADM D
WEMNZEVE Y MIBG 0#£fgo £ T, LVEF »
BT R0kt ®|E LK. £ EKRMICE,
Renato A. & RIS HKIT S hi 7 )
2T, ADM REHRE&H %< 755 IcfE v LVEF i3
KT L, 2I-MIBG A # — ¥ ko wash out {7¢

HELTWEERRTWS., ], bhbiidEk
DHERZ B E s h 2w ToORKEIT- 72
B, DR, ADMBEO AL LFOEARIC &
N OBETCEROTIERISHME iR
4+ Drug intensity score (DIS) D4 D ¥ AIC X
D 2aribrk Ralz. chbick s Rt ©i,
ADM & L wash out ratio & DX s o 72
2, DIS B@wizy, +hboHtERzMEms
EEENEL kHicoh, DL Y o 121-MIBG
@ wash out ratio 23 LT S BAIICH -7z, S A
ORRFHE, BehHHHE, BIMSO, 53R of
AL L e 2 ER LY, FUEAIORITER O
R o EROMS ¥ KT Hikiaa, £cfix
OIAE L L LOHEM LM T2 0B AM TRV
W, zoza7TEELEXL. THETEFA
2833 12PI-MIBG LIS 1 2 — ¥ DR
T b FEEFIR T DR » RRU DT 2AHE &
nTWwah, SEOKRFHZEWT L EICEBRHD
b0 I EE (WO 109, LAE) itk T ZDOTFEE
FERTO RRUDIE T REH TH o7, &6
1BF-FDG PET ( # — iz Tz® RRU KT
EALIC—B L CHERBHE T 28807z &), O
molsiimiEtr v 45%, RBtmE v oRFHE
Mz 2 LERHS 5. ThbLULGFHBLSLD
HER, Ihar FY 7 LRALTOREESIS -
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Dy v F 757 010k 2 0EERE~DF At
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BEEIC & o WD EEO KR o H T 1281-MIBG
DRERRA 2 = v S OFRMNTRS S .
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Summary

1Z3]-MIBG Scintigraphy in Cardiotoxicity Related to Antineoplastic Agents

Megumi ONO and Tsuneo TAKAHASHI

Department of Radiology, Iwate Medical University, Iwate, Japan

The purpose of this study is to determine the
value of 123]-MIBG scintigraphy to evaluate car-
diotoxic effects of antineoplastic agents. We per-
formed 123]-MIBG scintigraphy in 19 patients with
malignant neoplasms treated with multiagent
chemotherapy including adriamycin. Based on the
initial and delayed myocardial images (planar and
SPECT), segmental myocardial uptake and wash-
out ratio of MIBG were obtained. Low uptake in
the myocardium and rapid wash-out from the
myocardium especially in the lateral and inferior
segménts, were noted in patients with cardiotoxi-
city. Such cardiotoxic effect is dose-dependent.

This abnormal areas corresponded to decreased
glucose metabolism observed by 18F-FDG PET
images. This was suggestive of mitochondrial
dysfunction or myocardial damage. There was
mismatch in the defect when compared to the
result of 201T] perfusion scintigraphy, and LVEF
obtained failed to demonstrate abnormalities.
Therefor, 1231-MIBG scintigraphy may be an useful
measure in detecting cardiotoxicity related to anti-
neoplastic agents in early stage.

Key words: !231-MIBG image, Cardiotoxicity,
Antineoplastic agents.
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