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Abstract

Single photon emission computed tomography (SPECT) using I-123 metaiodobenzylguanidine
(MIBG) was evaluated for the detection of doxorubicin (DXR) cardiomyopathy in seven patients with
malignant lymphoma receiving DXR doses ranging from 70 to 530 mg (DXR group), and 20 normal
subjects without hypertension, diabetes mellitus or electrocardiographic abnormalities (control group).
The ratio of the heart to mediastinal counts (H/M) and the washout rate (WR) in MIBG SPECT images
were compared between the two groups. Correlation of total doses of DXR with H/M and the relationship
of H/M to WR were investigated. The H/M of the DXR group was lower than that of the control group
(3.00£0.97 vs 4.90+1.08, p<0.001). The WR of the DXR group was higher than that of the control
group (30.9£10.5% vs 16.5+9.1%, p<0.001). Total DXR doses were inversely correlated with H/M
(r=—0.86), HM correlated inversely with the WR (r=—0.83) only in the DXR group. Pathological
findings of one patient, who died of DXR cardiomyopathy, showed atrophic and fibrotic nerve fibers in the
apical inferior segment of the left ventricle where MIBG uptake was reduced markedly.

DXR cardiomyopathy can be detected with MIBG SPECT as cardiac sympathetic nervous dysinner-
vation. The pathological findings correspond to the MIBG SPECT findings.
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Table 1 Patient characteristics

Patient No. Age (yr)  Gender DXR dose (mg/m?) ECG EF by echo (%) Reduced MIBG
1 52 Female 401.0 CRBBB 52 Apical inferior and anterior
2 29 Female 479 Normal 68 Absent
3 72 Female 98.6 Normal 58 Apical inferior
4 70 Male 186.7 Normal 62 Apical lateral
5 32 Male 46.7 Normal 70 Apical inferior
6 64 Male 219.0 Normal 63 Apical inferior
7 22 Female 46.1 Normal 68 Absent

DXR =doxorubicin; ECG =electrocardiography;
CRBBB =complete right bundle branch block.
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Fig.1 Method of image analysis

Four regions of interest (ROIs) consisting of 9 pixels were
placed in the septal, anterior, lateral and inferior segments on
the short-axis view of the basal portion. Using mean count per
pixel in heart and mediastinum, the ratio of heart/mediastinum
(H/M) was calculated. The same ROIs in both early and de-
layed images were used to detect the heart washout rate (WR).
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Fig.2 Comparison of the ratio of heart/mediastinum

H/M of the DXR group was less than that of the control group
(p<0.001).
Abbreviations as in Table 1, Fig. 1.
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EF=ejection fraction; echo=echocardiography;

MIBG =1-123 metaiodobenzylguanidine;
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Fig.3 Comparison of washout rate

WR of the DXR group was greater than that of the control
group (p<0.001).
Abbreviations as in Table 1, Fig. 1.
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Fig. 4 Relationship of heart/mediastinum with dose of doxorubicin

In the DXR group, H/M was inversely correlated with doses of DXR (r= —0.86). Moreover, H/M was further
decreased in three patients after increased doses of DXR.

Abbreviations as in Table 1, Fig. 1.
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Fig.5 Relationship between heart/mediastinum and washout rate

WR was inversely correlated with H/M (r= —0.83) in the
DXR group but not in the control group.
Abbreviations as in Table 1, Fig. 1.
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Fig. 6 TI1-201 and I-123 MIBG images
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Despite the normal T1 uptake, MIBG uptake is reduced in the apical inferior and anterior segments of the left ven-

tricles.

Fig. 7 Pathological findings

A : S-100 stain. Nerve fibers are markedly atrophic in the inferior wall of the left ventricle, where MIBG uptake may

be reduced markedly.

B : Azan-stain. Nerve fibers are atrophic and fibrotic in the inferior wall of the left ventricle, where MIBG uptake is

reduced markedly.

C : Hematoxylin-eosin-stain. Perivascular and myocardial interstitial fibrosis are remarkable in the inferior wall.
D : Azan-stain. Nerve fibers are normal in the septum, where MIBG uptake remains normal.

Abbreviation as in Table 1.

J Cardiol 1996; 27: 49-55



54 BE - ANR- A ER

YFT T 74— TREBEKTEBEIRD LN 2
PO, TIY Y F5757 4 —CTREFTEFRIZDS
Naholz, TDZ LD, DXROKHE T OHREEIC
LB AREEES T TAI L2 RE S, 20
JRE & LC RNA OEALIGITS 2 &L CHEERZ
7R3 DXR A%, RNA IZE A TV B OB BAEGME %
BEAMOEET 2 Z LA S vk,

7 v b O DXR LFHIEIC BV T MIBG £/REET O
HiZHHH, ERETIHMZICOVWTORETIZSh T
%\ 9. Table1 (Z/RT & 912, 5EFIZHB VT MIBG
ERRETHIRE SN, ZOEBKTERAIZ LR TEE
FRILLREATETH ), FELZEHEOAT
MIBG £EFFET @B SN ERIIED SN2
72, ZOBKRD DXR LHIEICHRB % S OIBE,IT
A E DR TIEHES TR WA, RRMEREE
REIZELHBRLZERO—D2 & LT, BEHEI0
RERDFE MR RAARARMEL, BIBEER O & (M AT A
TR HRBEE S NIBIVL 5 TH D LR
ENnBD, EEEDHICIE MIBG bull’s eye F/RIZB W
T, TEECERETZRTEFAIFET S I LS
ENTWV5BRY, LirLbhbho DXRETIE, HWH
LEFEEZRLZE, MEETIIED SR V.G
R & eV LROFHEEIRINZ Db, £
RER % FLIHI L7z MIBG £REETIEDXR 2L 5
REMEEEL R L TWA EER LN, 40, %
#i1% T MIBG £EIE TSRO SN h o ER 2,7 D
LHERRILIE, BEOPHELFERECLEE ST
WBIZHhh 6T, BV LRI REOFEE L

E:3

FELEBLCLEOBRELZOPERET L.

L, HM L OB SRS L 7.

Doxorubicin (DXR) ‘L AHE % /LB FEAHEREE D E 2* & '»I-metaiodobenzylguanidine (MIBG) <
SVRETEEDEIDPHREL, b LIUBERBEMERESFET L% 51E, TOREREIE

HRIIDXR 25 L72EH) Y NERE 7 BT, BILESE, HRKEB X CLERRE 2R
72\ 20 2 xFERBE & L7z, MIBG single photon emission computed tomography (SPECT) & 1) (M
L HERRIC ROI % 8k 5E L/OHERRLL (H/M) % 3k®, DXR 58 & O & DXR HERI% DO HM
DEAL%MRES L7z, MIBG SPECT DRI B & U REIEL S dE I LEREH M L O iR & i

DXR D HM (X, *EBEICH LAREIET LT/ (3.00£0.97 vs 4.90+1.08, p<0.001). #t
Wi LRI DXR BECTEEICEMEZ /R L7 (30.9+10.5% vs 16.5+9.1%, p<0.001). ¥ 7= DXR B
TIX DXR X552 L HM L4 %R L (r=—0.86), DXR HEE%I(Z 2 EHD MIBG * Effi
L7 3%i2B8 VT DXR EERICHM BSEEITET LTz (3.721+0.75 vs 2.81+0.42, p<0.05).

NEEERLE. 202 RS, DXRALBELZHET
B7zDITIE, BV LES ORI ERICE R 2358
LBbhioo,

4 BlIDOFFE TR —HEFI TR % 5 DXR % 5-& T MIBG
EBEFEONLDOEIFICEET-TBY, BN
1) ¥ SHEIZHT LT CHOP L% 4 BB T L IT#R DB
7o®, F—8® DXR I & 5 LR BAEREEA S A
Wl THETTAPEN IR TE Lo/ L
o T DXR BEPEFEICOERBEMEDOREE ©
BIEDHE) PRERTHICIIESHDO 7T+ O—T v 7
PUETH5.

COFFFETHEM L7 OHERRIL & BBV il LRI, 3
ERICF%%E L 7= SPECT Ef£D ROI & W KD TV B DT,
Z0E T LREEOLERBRMERE 2 Tl 5 2 &
I T&ZW. L7h o THH&I planar Bifg & 0 LR
H, BB LEEROLILENH S, HKEICSEIOH
FEH b6k, MIBG I2X ) DXR #5 % FEML TEwh
PIETREPEFRETHILIITELR V., 4%, LF
ERFTREMIBG 7— % L # KBRS $AZ L I12X D
MIBG 250 AR D 9 B Z e pshhriid, 2o
HHETO DXR HEDERDUTELHET HHLVIE
BREMLREHEL 25 TR D 5.

MIBG £RE T 255290 5 N7z T RELRER TR HE
DER L BMLIFER IN-Z L, BLULHBL L
DXR#%ZGELAHFEHBET A L25, B MIBWTH
MIBG |2 & o TEEERFHO LR AEEE L RE
THILNTER, E512 DXR UHHE DR EARFRRE
EDHIE L, R ETEVE LESFRHE B,

#9

J Cardiol 1996; 27: 49-55



(SRR XY (VAR

X ®

1) Von Hoff DD, Layard MM, Basa P : Fatal adriamycin cardio-
myopathy : Risk factors for doxorubicin induced congestive heart
failure. Ann Intern Med 1979; 91 : 710-717

2) Torti FM, Bristow MR, Lum BI : Cardiotoxicity of epirubicin and
doxorubicin : Assessment by endomyocardial biopsy. Cancer Res
1986; 46 : 3722-3727

3) Druck N, Gulenchyn KY, Evans WK : Radionuclide angiography
and endomyocardial biopsy in the assessment of doxorubicin
cardiotoxicity. Cancer 1984; 53 : 1667-1674

4) Wakasugi S, Fishman AJ, Babich JW, Aretz HT : Metaiodo-
benzylguanidine : Evaluation of its potential as a tracer for moni-
toring doxorubicin cardiomyopathy. J Nucl Med 1993; 34 : 1282-
1286

5) Wakasugi S, Wada A, Hasegawa Y, Nakano S : Detection of ab-
normal cardiac adrenegic neuron activity in adriamycin-induced
cardiomyopathy with iodine-125-metaiodobenzylguanidine. J
Nucl Med 1992; 33 : 208-214

6) TakataJ, Doi Y, Yonezawa Y, Akizawa M, Ozawa T : Prognostic

J Cardiol 1996; 27: 49-55

XHICHEWHLEL /M & 0BG, MRETIIAELRHEBIEED Lo 725%, DXR B
T BB SNz (r=—0.83). DXR/UFHIEIC & B.0ARETIHE LZEFORBEMFSIFTRT
13, MIBG £REETAEHTD o 72 LRE TR CHEBHEDERE L OB L L BE ORI

LEXY, MIBG 6ELMN7/ HM LV LEIX DXR LEEZIICERA TS ), MIBG

R L DIEREREOREBHRR LI —HLTWwas L Bbh.
J Cardiol 1996; 27: 49-55

Doxorubicin L FE D LB BRMEEE 55

significance of perfusion defect and its extension in dilated cardio-
myopathy : Assessment with thallium-201 myocardial scintig-
raphy. J Cardiol 1991; 21 : 915-922 (in Jpn with Eng abstr)

7) Shakespeare CF, Page CJ, O’Doherty MJ, Nuan TO : Regional
Sympathetic innervation of the heart by means of metaiodobenzyl-
guanidine imaging in silent ischemia. Am Heart J 1993; 125:
1614-1622

8) Gill JS, Hunter GJ, Gane G, Camm A : Heterogeneity of the hu-
man myocardial sympathetic innervation : In vivo demonstration
by iodine 123-labeled metaiodobenzylguanidine scintigraphy. Am
Heart J 1993; 126 : 390-398

9) Glowniak JV, Turner FE, Gray LL, Palac RT, Lagunas-Solar MC,

Woodward WR : Iodine-123 metaiodobenzylguanidine imaging

of the heart in idiopathic congestive cardiomyopathy and cardiac

transplants. J Nucl Med 1989; 30 : 1182-1191

Schofer J, Spielmann R, Schuchert A, Weber K, Schluter M :

Iodine-123 metaiodobenzylguanidine scintigraphy : A non-

10

~

invasive method to demonstrate myocardial adrenergic nervous
system disintegrity in patients with idiopathic dilated cardio-
myopathy. J Am Coll Cardiol 1988; 12 : 1252-1258



