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Radiation-induced myocardial damage indicated by focal defect
on 123I-MIBG SPECT
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We present a 57-year-old woman with gradually worsen-
ing heart failure (Fig. 1). She had a history of left breast
cancer treated with surgery, chemotherapy, and radiother-
apy 4 years previously. Echocardiography, coronary ar-
tery angiography (CAG), 123I-metaiodobenzylguanidine
(123I-MIBG) scintigraphy, and 18F-fluorodeoxyglucose
(18F-FDG) positron emission tomography (PET)/comput-
ed tomography (CT) were performed for diagnosis.
Echocardiography demonstrated diffuse hypokinesis in
the left ventricular wall, and regional severe hypokinesis
in the anteroseptal wall and apical wall (not shown here).
CAG showed no significant coronary artery stenosis (not
shown here). Transaxial early 123I-MIBG single photon
emission computed tomography (SPECT)/CT image re-
vealed a focal defect on the apex and distal anterior wall
(A). Focal increased 18F-FDG uptake at the same location
was observed on the 18F-FDG PET/CT (B). A mismatch
between bull’s eye image of delayed 123I-MIBG uptake
and 18F-FDG uptake was observed, and the low uptake
area on delayed 123I-MIBG bull’s eye image was wider

than the high uptake area on 18F-FDG bull’s eye image
(C). The area of low 123I-MIBG uptake and high 18F-
FDG uptake approximately corresponded to the irradiated
myocardium field (D) and the anteroseptal wall with se-
vere hypokinesis showed by echocardiography. .

The myocardium is relatively resistant to radiation.
However, as the survival rate of patients with malignancy
has improved, radiation-induced myocardial damage has
become one of the serious complications of radiotherapy
in patients with thoracic malignancies. Radiation exposure
leads to various types of heart insufficiency including mi-
crovascular disorder, coronary artery disease, myocardial
fibrosis, and valvular disease. In previous reports, nuclear
medicine imaging such as perfusion study [1, 2], 123I-
BMIPP scintigraphy [3, 4] and 18F-FDG PET/CT [5, 6]
demonstrated radiation-induced myocardial damage. In the
present case, 123I-MIBG SPECT also probably demonstrat-
ed radiation-induced myocardial damage as an innervation
lesion, with the myocardial injury area seeming to be
wider than the 18F-FDG uptake area.
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Fig. 1. Results of procedures
performed.
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