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Assessment of Cardiac Sympathetic
Nerve Activity in Children With
Chronic Heart Failure Using
Quantitative lodine-123 M etaiodo-
benzylguanidine Imaging

Kensuke KARASAWA, MD
Mamoru AYUSAWA, MD
Nobutaka NOTO, MD
Naokata SUMITOMO, MD, FICC
Tomoo OKADA, MD
Kensuke HARADA, MD, FIJCC

Objectives. Cardiac sympathetic nerve activity in children with chronic heart failure was examined by
quantitative iodine-123 metai odobenzylguanidingl MIBGLmyocardial imaging in 33 patients aged 7.5+
6.1 yearS range 00 18 yearsl] including 8 with cardiomyopathy, 15 with congenital heart disease, 3 with
anthracycrine cardiotoxicity, 3 with myocarditis, 3 with primary pulmonary hypertension and 1 with
Pompe’ s disease.

Methods. Anterior planar images were obtained 15 min and 3 hr after the injection of iodine-123 MIBG.
The cardiac iodine-123 MIBG uptake was assessed as the heart to upper mediastinum uptake activity ratio
of the delayed imagel H/M Cand the cardiac percentage washout ratel %WR

Results. The severity of chronic heart failure was class[1] no medicationlin 8 patients, class[1] no
symptom with medication(in 9, class[T] symptom even with medicationCin 10 and class[T] late cardiac
deathlin 6. H/M was 2.33+ 0.22 in chronic heart failure classO , 250+ 0.34 in classO, 1.95+ 0.61in
classdd, and 1.39+ 0.29 in class[1] pO 0.0500 %WR was 24.8+ 12.8% in chronic heart failure classO ,
23.3+ 10.2% inclassd, 49.2+ 24.5%in class(] , and 66.3+ 26.5% in class[TJ pO 0.0500 The low H/M
and high %WR were proportionate to the severity of chronic heart failure.

Conclusions. Cardiac iodine-123 MIBG showed cardiac adrenergic neurona dysfunction in children
with severe chronic heart failure. Quantitative iodine-123 MIBG myocardial imaging is clinically useful as

apredictor of therapeutic outcome and mortality in children with chronic heart failure.

Key Words
= Heart failure
= Autonomic nervous system
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Fig. 1 Comparison of heart to mediastinum uptake activity rati@l H/M 3o distinguish severity of

chronic heart failure
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Fig. 2 Comparison of percentage washout rate to dis-
tinguish severity of chronic heart failure
%WR[ percentage washout rate.
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Fig. 5 Analysis of heart to mediastinum uptake activity ratio and percentage washout rate for pre-

diction of severe cardiac events

CHE 00 [0 Presence of severe cardiac events.J 00 [ : Severity grade[] O O of chronic heart failure.

Abbreviationsasin Figs. 1, 2.

Early image

Delayed image

Fig. 6 lodine-123 metaiodobenzylguanidingl M1BGLmage in a 1-month-old male patient with ven-

tricular septal defect and severe heart failure

lodine-123 MIBG uptake was diminished. Early H/M was 1.88, delayed H/M was 1.14 and %WR was

87.2%.
Abbreviationsasin Figs. 1, 2.
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First imaging

Second imaging

after 6 months

Early image

Delayed image

Fig. 7 lodine-123 MIBG image in a 10-year-old female patient who suffered late cardiac death due
to dilated cardiomyopathy and ventricular tachycardia
lodine-123 MIBG uptake was diminished at first imaging. Early H/M was 2.30, delayed H/M was 2.31 and
%WR was 32.5%. After 6 months, iodine-123 MIBG uptake was markedly diminished. Early H/M was

1.98, delayed H/M was 1.76 and %WR was 48.0 %0

Abbreviation asin Figs. 1, 2, 6.
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First image at age 1 month

before surgical repair

Second image at age 4 months

after surgical repair

Early image
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Delayed image

Fig. 8 lodine-123 MIBG image in a 4-month-old male patient who underwent surgical repair for
ventricular septal defect and pulmonary hypertension
lodine-123 MIBG uptake was diminished at first imaging. Early H/M was 1.91, delayed H/M was 1.76 and
%WR was 25.0%. After surgical repair, iodine-123 MIBG uptake was improved. Early H/M was 2.60,

delayed H/M was 2.38 and %WR was 30.5%[0]

Abbreviationsasin Figs. 1, 2, 6.
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