
mediastinum. By using the ROIs to evaluate the early and delayed
images, global and regional heart-to-mediastinum ratios were de
termined (hG/M, hA/M, hS/M, huM and hUM, in which G =
global, A = anterior, S = septal; I = inferior, L = lateral).
Moreover,in the earlyand delayedimages,the globaland regional
washout rates of MIBG (WRG, WRA, WRS, WRI and WRL)
were determined.

CASE REPORT

A 52-yr-oldwomanreceived530 mg320 (mg/m2)doxorubicin
for malignant lymphoma. She had no cardiac symptoms at that
point and EF was 52% by echocardiography. Thallium-201 scm
tigraphy was also normal. Reduced MIBG uptake was detected in
the apical anterior, inferiorand lateral segmentsof the left yen
tricle (Fig. 1). Global/mediastinum activity and washout rates in
early and delayed images were 1.35%, 1.12% and 49.5%, respec
tively. The hGIM was less than those of normal subjects (4.90 Â±
1.00,mean Â±s.d.) and the WRG was higher (16.5% Â±9.0%).
Regional hA/M; hSIM; huM and hL/M in the early and delayed
images were 1.20, 1.02; 1.63, 1.38; 1.18, 0.94; 1.37, 1.13, respec
tively, and WRA, WRS, WRI and WRL were 50.0, 48.5, 50.0 and
49.6%, respectively. The huM was markedly reduced. WRS was as
high as other WR, although hS/M remained normal. Dyspnea and
orthopnea appeared 3 mo later. At this time, the cardiac index was
2.2 liters/min/m2, mean pulmonary capillary wedge pressure 22/
mmHgbyrightsidecatheterizationand the EFwas28%according
to leftventriculography.The patientdied 10molaterofcongestive
heart failure secondary to doxorubicin-induced cardiomyopathy.

At necropsy,the left ventriclewas markedlydilated and the
apical, inferior and lateral walls were thin, stiff and whitish. Nerve
fibers in the inferior wall were very atrophic and markedly fibrotic
where MIBG uptake was most reduced (Fig. 2A, B). Conversely,
nerve fibers in the septum were normal where MIBG uptake could
remain normal (Fig. 2C). Moreover, atrophic myocyte and re
markable interstitial fibrosis were present in the inferior wall (Fig.
2D), although these findings were not observed in the septum (Fig.
2E).

DISCUSSION

This patient had low MIBG uptake and high washout
rates in myocardial regions which later were shown to
undergo dilated cardiomyopathy. It is unknown whether
the atrophic and fibrotic nerve fibers are sympathetic or
parasympathetic. The degree of reduced MIBG uptake may
not completely correspond to that of histologic changes but
necropsy was performed 10 mo after MIBG scintigraphy.
Regions with reduced MIBG uptake, in which atrophic and

A myocardial MIBG-SPECTexaminationwas conducted 2 wk
after doxorubicin chemotherapyon a 52-yr-old woman without
cardiac symptoms. Despite normal 2o1@flscintigraphy, reduced
MIBG uptake was detected in the apical anterior, inferior and
lateral segments of the left ventricle. The patient died of conges
tiveheartfailureduetodoxorubicin-inducedcardiomyopathy10
mo later.At necropsy,the leftventriclewas markedlydilatedand
the apical anterior, inferior and lateralwalls were thin, stiff and
whitish. Nerve fibers in the apical inferior wall were atrophic and
markedly fibrotic where MIBG uptake was moat reduced. Nerve
fibers in the septum were normal where MIBG uptake had
remained normal. The histologic findings correspond with the
findingson the MIBGimage. MIBGimagingmay detect cardiac
sympathetic denervationin doxorubicin-induced cardiomyopa
thy before cardiac symptoms are manifestand cardiac function
deteriorates.

Key Words: doxorubicin cardiomyopathy; iodine-123-MIBG;
nervefiber; single-photon emission computed tomography
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n doxorubicin-induced cardiomyopathy of rats, myocar
dial sympathetic dysinnervation is detected with [â€˜@I-}me
taiodobenzylguanidine (MIBG) prior to decreased left
ventricular ejection fraction (LVEF) detected with radio
nuclide angiography (1â€”3).There are no reports that
MIBG scintigraphy has been compared to histologic
changes in myocardial nerves. We describe such findings in
a woman who died 10 mo after doxorubicin-induced car
diomyopathy.

METhODS

MIBGSPED' wascarriedout2 wkafterpreviouschemother
apy. MIBG (111 MBq) was injected intravenously and SPECT was
performed 15 mm (early image) and 4 hr (delayed image) after
postinjection. Regional MIBG uptake in five regions of interest
(ROIs) of the myocardiumand mediastinumwere measuredand
expressed as counts per pixel. Each ROI was located in the ante
nor, septal, inferiorand lateral segmentsof the left ventricleand
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demonstrated. These findings suggest that the damage to
myocardial sympathetic nerves precedes that of myocytes
and may lead to deteriorated LV function. Moreover, it is
possible that neurons tend to disintegrate with doxorubicin
because of interference with RNA synthesis. Neurons are
dependent on RNA for normal functioning (2). MIBG may
detect doxorubicin cardiomyopathy earlier than other non
invasive methods and may be the preferred method to
determine whether doxorubicin is continued or discontin
ued (4,5).

1. Wakasugi 5, Wada A, Hasegawa Y. Detection of abnormal cardiac adrenergic
neuron activity in adriamycin cardiomyopathy with I-125-metaiodobenzylgua
nidine. I Nuci Med 1992;33:208â€”214.

2. Wakasugi S, Fiscman AJ, Babich JW. Metaiodobenzylguanidine: evaluation
of its potential as a tracer for monitoring doxorubicin cardiomyopathy. I Nuci
Med l993;34:l282â€”1285.

3. Wakasugi S, Strauss HW. Disturbed neuronal energy metabolism in adriamy
cm cardiomyopathy [Abstractj. I Nuci Med 1992;33:936.

4. Strashun A. Adriamycin, congestive cardiomyopathy and metaiodobenzylgua
nidine. I Nuci Med 1992;33:215â€”222.

5. Olmos RA, WW Huinink, Greve JC. Iodine-123-MIBG and serial radionu
clide angiocardiography in doxorubicin-related cardiotoxicity. C/in Nuc/ Med
1992;17:163â€”167.

FIGURE 2. S-100stainedsectionin which
nerve fibers are markedly atrophic in the infe

1norwal!of the(A)leftventricle.(B)Azan
I stained sections in which nerve fibers are

atrophc and fibrotic inthe inferior wall of the
left ventricle where MIBG uptake may be
markedy reduced. (C) S-100 stained section
in which nerve fibers are normal in the sap

@ turn. where MIBG uptake may remain normal.
I (D) Azar-stained section in which atrophic
myocyto and remarkable interstitial fibrosis
arepresentinthe inferiorwall,althoughthese
findings are not remarkable in the septum (E).

FIGURE 1. MIBGscintigraphywasperformed2 wkafterthelast
chemotherapy treatment. The patient had no cardiac symptom and
52% LVEFwas obtainedby echocardiography.MIBGuptakewas
markedly reduced in the apical anterior, inferior and lateral walls of
the left ventricle despite normal 201fluptake.

fibrotic nerve fibers were subsequently detected, were dem
onstrated before the onset of cardiac symptoms as well as
decreases in EF or a myocardial perfusion defect were
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