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RERTH . SEbhbiux, LWEOHE B
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7o & B b ZRk O TEERLLAER 2 R L,
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7 % #aEt L7z, TI-201, Tc-99m pyrophosphate
(PYP), I-123 metaiodobenzylguanidine (MIBG),
Gallium-67 (Ga-67) P& v F 757 4 # WL
R ZoAanrTGabl VTS5 T 4 BN
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[FRFE] BEFfST46 A 15 B, LELELIBRIT
#HiAT L, 7% FT207 600 mg # 44 HH % & &
no. BBF624 10 A, ERilaEERBHAHBI L
7, a0 MNEE (60Gy), /ATy s 2
5Q20mg) #%17 5. Bf63E2A, EHE L
B UAEEBAHBE L, REBENRS LU
ADM 50mg #iE &% 5. BRME3E3IH, £
EREBEBAHEL, 2 SV MRE4SGy BLU
ADM 50mg #E %7 5. L%, HEf 6349
B = iz ADM £} 300 mg (230 mg/m2) o # Jk N
BEEZT. Bf63FE 1L AHL Y, %, Wi,
SEFREBRL, YRZE, WHXKRICTOE
K, Dxa—IZTEHLUWNDBREET (EF 30%) %
Biziew, YEARE (—EEB) L7 o7, ABx
%, FURH, s@LAISOES T BRI
EL, BYRTELR 1S B—EB, BERE
BRI TWER, 2 BRI XD FRREEER D E <
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BEAR (ZEEB) &z,

[RIEE] RX—EME, FERF

[BEEEE] fei3~&zZiixL.

[AMRRFIRE] H& 154cm, {fE42kg, MHE
106/86 mmHg, [»f¥k 110/min 3, U > < & filt
¥, EHHRBELE, EEREK, O
ERERET, BEOF 1F) B, %o E5E
BE$, FEKRK GERERT S5k, Bk, M\
FIRTHEMZED », HREHREEST

(AR ERRR] ORF : B¥ L, Qmikk
7 (Table 1): AMmEk\E R D 3°, CRP &4,
MEERETH Y REFRIBO O AP o7, M

Table 1 Laboratory data on admission

ik

WBC 5,800/mm3, RBC 338 J5/mm3, Hb 12.9 g/d!/
Ht 36.9%, Na 126 mEq, K 3.5 mEq, Cl 94 mEq,
BUN 35 g/d/, TP 6.4 g/d/, GPT 20 U, GOT 34 U,
T.Bil. 0.3 mg/d/, Ca 3.7 mEq/L, Amylase 61 U/L,
CPK 42 U/L, LDH 292 U/L, Crn 1.2, CRP (—),
RF (-), ASO (—), FBS 103 mg/d/, BSR 14/32 mm
(1 hr/2 hr)

Chest X-p

CTR69%

1989.2.18

27 % 5 5 (1990)

AbECix, BUN SEBEO ER 2807 Liih i
BT EREIRO LN o7z, FHEREER,
BHREELER T, TOoMFTT~SRBEILr» 7.
Qs X #%, L ERX (Fig. 1): g3 X # (M)
Tix, CTR 23697, THEHBOILK 23D, [ififf
) oMt 2 L7, KHROER (KA) TE,
E#h{R AL & Vi-Vs T R & © poor progression,
V4=V T T OFEIL R & OO EHEHISMTHE & 38
Wiz, QBEROT 2 —[K (Fig.2): M £ —F =
a—[pr b, EZEIERRFEL 49 mm, HERH
&N 44mm TINERIIBOMKR 2 H Y, L=
HiZ (EF) % 229 THRWODINHEEEER T 25380 6
iz, L= = —Xic X 2 BEEEEEME T, ”/
TEMED asynergy 13720y - 728, EEEALK)S gener-
alized hypokinesis # 55 L7z. #OfMREOSRER
BERRBEINE»r o, @FLT T —TFVERE
(S-G Catheter) (Table 2): LHHENET (2.69
//min), FREMAREEAED EFA (18 mmHg) 23389 5
hre.

EC

1% 4 BN |
‘ e bt

Fig. 1 Chest X-ray and Electrocardiogram on admission.
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Echocardiography

M-mode

SR st S RN A D S G

e e M ) N (U D Sy A

0 5 10cm
EF 22% 1989.2.7
EDD 49 mm
ESD 44 mm N.K

Fig. 2 Echocardiogram on admission. Two-dimensional echocardiogram (left) from
parasternal long-axisview: end-diastolic (upper) and end-systolic (lower), and M-
mode echocardiogram (right). LV ejection fraction markedly decreased (22%)
and generalized hypokinesis of LV wall motion was observed.

Table 2 Hemodynamics measured by a S-G catheter
C.O.: 2.69 //min, C.I.: 2.07 //min/m?2,
PCWP: 18 mmHg, PAP: 24/17 (21) mmHg,
RVP: 24/2 (13) mmHg, Mean RAP: 4 mmHg

[Apz#fEiB] (Fig. 3)

ZnXHiT, BARERICE, —EBDARRX
Db EDITHEERDBEERT 28 bhi. ABE
%, TER L OTRLA], FIRIER L offkkiks 2
Tol. ZOBRLAREEROETFORERZES
NIcbD0, HEAFICHIETE 2BETIZ A
Slelzd, #3222 B1# X VY metoprolol i k 3
B-blocker FiLZFAAA L7, ZORER, &4 1Th
REERPER L, CTR 0T, EFEFEHRO
EA»HFEOH, +ARRABIHSTEIEES
TEMARESLE L.

UEDBERFTRBIOEE X v, RIEFI,
ADM ER#K2 2 A TEEOLDRSERSHE

L, hoBERALEROEHR, REMOHLZE
TFETAFRARRBD bR Ao L b,
ADM 52 X - THA U 7= =R EDO ILIRELLFIE
LWishiz, 27, REFE, BRSTEOF
WRICERIGHRAOLFREEZZ T, B 624
R AEBIEEERRICH La S NBHEZIITEY,
Zhbn ADM DFERED fEREA TV R E
D, RELLELHETES .

[(BEZA01RET]
SEbnbiig, PEORE %R LIAESIC
BNWT, ADM X 2 FHEEZRIT 301
RAEBEZFHOEA 2 -V v V2R 5120,
B-blocker Rk BAtA#: 2 0 B TIRIE B R
TE LB (EF 23%) ©, TI-201 Lo v o,
Tc-99m PVP o+ v, 1123 MIBG 3 v F, % L
T Ga-67 v v F & fEfT Lz, &618, SHAHD
DHSREEL B D W 2B R (EF 30%) 1T, BV
TI201 DM v F 8 L N Ga-67 & v F 2 HifT L=,
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$6311.24 H1115 2.18 4 5 6 7 8 9 10 11
1st ad. 2nd ad.
EF % 30 30 22 17 23 30 30
VPBs #HoH H +
3
70k
CTR
% ol
B digitalis (digoxin 0.1-0.15 mg/day)
Drugs diuretics (Lasix 80mg/day.p.o.+ Lv.)
R-blocker(metoproiol)  e—s
10 15 20 mg/day
Coenzyme Qo
L 60mg /day
Scinti B A AAAA AAA
—graphy ™ Tc-RBC # M e-PYP XTI $7Ga XTI
5’Ga ®I-MIBG %MTc-RBC

Fig. 3 Clinical course. Severe LV decompensation was observed on the second admis-
sion (Feb. 18, 1989): increased cardiothoracic ratio (CTR, 69 %), decreased LV
ejection fraction (EF, 229;). After g-blocade therapy, LV function gradually
improved. Six months after the therapy, CTR and LV EF improved to 529 and

309, respectively.

De#am: T1-201 .05 SPECT {4 (Fig. 4, |): —
B H oz (H1.6) 123\ TO ICRFTHI X 1816
BBRIKT, EFRGHETR L. £, H52»A
HBoOZEHORETLREROFTA®H/ b hic.

@Tc-99m PYP o v # (Fig. 5): Tc-99m PYP
1.11 GBq (30 mCi) #5-4% 3 Ry B IcH & L 7.
planar & (K£&) T, DEERICERZER BT D
bhiehd, SPECT BT LS REtT 2 &, Eih
WrEh (A) TRLEED I, »d EH G
D= VOBEEETH Y, HAL» RO~
DEMIRIE LA o7, Thbb, LHEE
PRRTAFRIEE LR AN ok,

®1-123 MIBG > SPECT # (Fig. 4, F): I-
123 MIBG 111 MBq 3 mCi) ## 5. E#% 33 X Ot 4 B
% O®BEICT, Wk bICHTEECH UTERE
BTEFMNETLTWZbL0D, AL 22 FAAET
HIRBBRETE A » o7z, L, 4EETO

MIBG washout rate | 65% ¢, —iXIC#RiESHh
TWBEX Y LITHEL T,

@Ga-67 3 » F (Fig. 6): Ga-67 111 MBq (3
mCi) £ 5.1 72 % ICiRG Lz, ERITR L
FH—EHORE T, DRI EERG B 5
N, FEFICH<BELMEar b7 R MERLE
(=P &ED. Lrl, ERICRTHS »A%E O =
EEORETIE, Ga-67 nEMIIZLAYEDL
NTHL»ICEEZ R L.

DEDEA A=V T DhnT, DHEELR
W3 BFTRIE, Ga67 v FTOHE\BZLMNT
=i,

. = =

HE, DHEE L EEZENICERLT 2 HikL
LT, DFIESHRE S X OUHRHEILRE >
Ratkfe e LT T 5 Ti-201, Ao MEERE
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Ti-201 1989.6.6.

O 0 0 0
©00e

1-123 MIBG

o000

Fig. 4 TI-201 myocardial short-axis tomograms (upper
panel) and 1-123 MIBG myocardial short-axis
tomograms (lower panel). No distribution ab-
normality was demonstrated in both tomo-
grams.

1989.6.28.

WCEE LBYES 2 75 7 Tc-99m PYP, . nore-
pinephrine store |Z 42 % L denervation @ fHIk &
Batkig L L CHit+ 5 1-123 MIBG, = L T [Ei5
6 X A MIREEHALIC S ER LBEGR =T
Ga-61 DEY v F 757 4 BFIAFETHS. R
FEFIE, ADM Ik 3 kD ODFELEZ DN,
o ODALERDBHL, EF § 229 LFELWET
ERLEGITH Y, DHHGEVBETHL LY
HEShiz. SEbhbhid, FEDLHEED
RHBIC LR EOBEZHRENEL THI0 T
BEtLc. 2ofER, TI201{Tix, KEHE B
BINTREED LHRECREZER S 2
57z, Te-99m PYP {4 Ti3 Ui~ 0 Bt E R
B LM TR A o7z, 11123 MIBG T %, B
b KBHRITBIE ST, BF /s denervation
DIFERERD e o7z, L L, 1-123 MIBG 0.0
AT IER I I washout S d Z &b
nolo., Zhix, ODARSER IO NE BiigR
# % i LT washout D FLHENR S 5 &\ 5 Bk d
WEIC—E LTV, OHEE & EEN R
FT3LOTRAEVWEELDbRR., —F, Ga-67 &

SPECT
short axis

& .
a4 a
s .

ANT

Fig. 5 Tc-99m pyrophoshate myocardial scintigrams. Although planar imaging (left)
showed the diffuse accumulation in the heart, SPECT images indicated that the
accumulation was due to the blood-pool effect and no accumulation was detected

in the myocardium.
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27 % 5 (1990)

%Ga Scintigraphy

1989. 6. 19.

1989. 10. 30.
N.K.

Fig. 6 Ga-67 myocardial scintigrams. Positive accumulation of Ga-67 in the heart was
demonstrated in the first study, when LV function was progressively deteriolated
(left). The accumulation disappeared mostly about 5 months after the first study,
when LV function was mildly improved after S-blocade therapy (right).

YFTIR, EROARESFESWELTRET
EF 22239, Th ol E0E—R B ORET, O
H~OEEERGEIBR S, 2 LT, DR2
JERASEIICIRR L, EF 2 30% zgk#E Lz 57
BH%OE_REORETIZ, 12& A EOHER
BOLRAP o, 20X IKERE, kT
DEREEESA A —P v SO M T, Ga67 &
U F R DR ICEENICER L RETR
AL L7z,

Ga-67 1%, [BEA 2 — v 7 ICHA S h 3 &
Thb. TOEMBFE, ELCIIHLATIEA
W3, EMEE T, BEORAEHALESLT
EERCER T e AmbhTWS, LarL,
znlbic, AmRICERICHB5 7 b7 =Y v
ZHERVETIENR S V2, HMEREFEHIIC b4
L, BliEgz Rtz naohTtns, MEA
TH, Ga-67T v FoFRAE rBRES A TY
B30 3, 12 A EOFIIRRTICRIEMMB DR E
EHESTVWBERTHS. ThabL, Ga6l Ol

BRI~ O ERNT, REMIOBIE L OB G2E
V. ADM IZX 5. 0MFETIE, @%, ADM #5
BEAURNICHEL 2 SHEEDRICEZ L0 L,
B 5% ECED 65 A THBL, HLNAE
BIKFEL b2 BEEEMRICLI 2025 5.
AEMN, BEEESRICL - TAELE DO LE
Zbh3. ZOBRAEITE, 5 oMmtELAENRA
CHET 525, BEHICILFZEL & L ICRIER
B, VU ROBZEPEETH D I L BREFH
CERSATHEYY, ADM o g&kiEE% 11 » A
BOOHAERT S EIRO & 5 RIESMERE B
SN oBRELH B, REFTIX, ADM O
BB E%, HI»ARICE—EHE © Ga-67 v
VFRRAT IR, B b2 RGBS
Eh, REMIEERFRLTOVS Z LAVRES
Nz, 72, ERL Z o, OTR2omEalk
WME D -TEHTHY, DHBECIETIC—
LTW, L, 205 A%, DEESES
ICEE LR B B ICRAT LR TR, B
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PEERRTIE L A LR LTE Y, HEtEORE
DR LTI L 2R T BT R EEZ LR,

AIEFOFEEL Y, ADM I X 5 R EO B
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L T.LMF denervation R 78 S BN Z L
<, LHLH~OREMREL 2 5 Ga-67
veFORMNRVETHE LEZ bR, L
»L, ADM UFEEORKHI T, OA#AEL
27 ) TI-201 REBABIE S h o a[REME L, £
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1-123 MIBG RIELBIE S h 5 A[HEMED S D TH
% 9. Te-99m PYP (> W Tk # o itk & orm

LG H B H31D, + X € planar image |C &
A TH L. A, ASEE O SPECT i X 544
Wtnr 6, planar image CREIES S L7z ORI o HEF
%, OBE Y LT LAHLT— % i LT
LT LEhpRENTE. LT, AEE T Te-
99m PYP 5 fitEic >\ Tiz 4% & & ic SPECT
RO TR ESADLERD S LB bhr.
ADM 5.4 0 D2 o FER L 2 o FeiE
D Lk, ADM % & o bk o ms s
L, EWICEETHL, s T, ORES
M E—F, Wik, Fv75=10) N4
W, Ailh 7 —F VIRE, L7 =y o FI0E L
HOTZ @G 2 STV 508, O & JEf2 M
HICBIE T 2 iz Lo AJERNIIC s VT, B2
DREESIO A A — 2 o 78TO RREN: % Mt
Lk, Ga-67 o o FHRFHTHHZ L 23R
iz, Ga-67 v v FiX, OFHEEL X v EENIC
BT 5 2L o REZkICEBRT 5 L E 200,
¥ 72 2 O EIED SREBIEIC LB o L E %
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1) ADM EO—FlicB W T, LEEED
R 72 0 1A I BB 22 5 i O WG 24T - 7.
2) TI201 DM v, 1-123 MIBG v,
Tc-99m PYP o > F, Ga-67 o v F # fifT L7z ft
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Summary

Gallium-67 Myocardial Imaging for the Detection
of Adriamycin Cardiomyopathy

Takakazu MorozuMi*, Yoshio IsHIDA*, Akihiro TANI*, Makoto INUI*,
Masatsugu Hori*, Akira KITABATAKE*, Takenobu KAMADA¥*,
Hiroshi Konpo**, Takahiro Kozuka** and Kazufumi KIMURA**

*The First Department of Medicine, ** Division of Nuclear Medicine,
Osaka University Medical School, Osaka

To detect Adriamycin cardiomyopathy, radio-
nuclide myocardial imagings with TI1-201, Tc-99m
pyrophosphate, 1-123 metaiodobenzylguanidine
and Ga-67 were performed in a 49 year-old-
woman receiving Adriamycin (a total dose of
230 mg/m?) for the treatment of breast cancer.
This patient demonstrated symptoms of congestive
heart failure 2 months after the last intravenous
administration. At the period of performing the
radionuclide studies, echocardiographic LV ejec-
tion fraction (EF) was 22 9. Despite severe dete-
rioration of cardiac function, TI-201 SPECT
demonstrated no defect and Tc-99m pyrophosphate
(PYP) SPECT demonstrated no positive finding.
I-123 metaiodobenzylguanidine (MIBG) scinti-
graphy demonstrated no regional defect. How-
ever, 1-123 MIBG washout rate during 4 hours
was markedly enhanced, probably reflecting ab-
normalities of norepinephrine kinetics due to
the progression of heart failure. Compared to

these pharmaceuticals, Ga-67 was diffusely ac-
cumulated in the heart. Then, S months after the
first study, when LV EF improved to 309, and
congestive symptoms disappeared probably owing
to g-blockde therapy, myocardial accumulation of
Ga-67 markedly reduced. It has been reported that
Ga-67 accumulates in malignant tumor cells and
leukocytes. Since, in Adriamycin cardiomyopathy,
myocardial accumulation of leukocytes with my-
ocardial fibrotic changes have been histologically
demonstrated, the results of Ga-67 scintigraphy
may reflect the accumulation of leukocytes. Thus,
this case indicates that Ga-67 scintigraphy is ad-
vantageous for detecting Adriamycin cardio-
myopathy and may be more useful than TI-201
and Tc-99m PYP scintigraphies.

Key words: Adriamycin cardiomyopathy,
Gallium-67, 1-123  metaiodobenzylguanidine
(MIBG), Thallium-201, Tc-99m pyrophosphate
(PYP).
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