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Practice of pediatric nuclear cardiology

Kensuke Karasawa
Department of Pediatrics and Child Health, Nihon University School of Medicine

Abstract | In pediatric cardiology, nuclear medicine is useful in diagnostic imaging due to the use of

various tracers, the development of diagnostic software and the progress of the equipment. However, the
appropriate stress testing, the choice of the most useful tracer, the imaging condition and characteristic
diagnosis of the child have not been established, due to the small number of cases at each facility.
Quantitative gated single-photon emission computed tomography (QGS), which performs the kinetic
analysis of cardiac function, '*I Metaiodobenzylguanigine (MIBG), and '®I betamethyl-iodophenyl-
pentadecanoic acid (BMIPP) imaging are used for clinical diagnosis in pediatric nuclear cardiology.
Nuclear cardiology in children is a clinical diagnostic method using the appropriate tracer and imaging
protocol in consideration of the image quality and irradiation exposure. Especially, for the severity and
prognosis of coronary artery lesions in Kawasaki disease, it is a less invasive diagnostic method. As
a precaution, the diagnostic imaging should take into account the characteristic artifacts of the child
(such as body movement, small heart and the contiguity of accumulation in the liver). For the clinical
diagnosis, the evaluation of the image data for single photon emission computed tomography (SPECT)
reconstruction is always necessary.

Nuclear cardiology, Myocardial perfusion imaging, Kawasaki disease
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Stress image

Stress . 0.5-1hr,
I;I(Ieal T
me
< 1.5-2hr. >
Tc-99m iv

M Imaging protocol : One-day stress-rest sequence

Tc-99m iv (stress dose x 2-3)

E Tc-99m tetrofosmin dose stress : 10 MBg/kg (upper limit 370 MBq)
B Tc-99m tetrofosmin dose rest : 20-30 MBg/kg (upper limit 740 MBq)
M Data acquisition : 180-360° anterior arc, 6° intervals

30-40 seconds per frame (adolescent)

20 seconds per frame (infant and child)

Rest image

0.5-1hr.

Meal
tume

Fig.2

Optimum protocol for
Technetium-99m (**"Tc)
labeled myocardial perfusion
imaging in young patients

Table 1
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Dobutamine Dipyridamole**
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. ronchial
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Table 2 Artifact factors of myocardial perfusion
imaging
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scans

B Small heart

M Body position movement in obtaining

B The contiguity of the liver accumulation
B Attenuation by breast or obesity
B The high accumulation of the gall bladder

B Inadequate stress test
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8%
9%

1.9%
1.4%
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213 cases of 15 years old and under an examination

in Nihon University (**'TI and *"Tc¢ tetrofosmin)

Mpyocardial perfusion image (Thallium-201)

S QRN ©

stress delayed stress delayed
11yr. old 13 yr. old
Right coronary artery angiography

3yr. old
Dobutamine
Stress image

Syr. old
Rest image
in acute
myocardial
infarct.

Tyr. old
Exercise
stress image
after CABG.

Middle SA

Basal SA

54

Fig.3

Alteration in myocardial
perfusion image due to
development of coronary
occlusion with recanalization

The myocardial infarct image
of the RCA territory (white
arrow) shows improved
myocardial perfusion with
the development of recanali-
zation in the ischemia image.

Fig.4

Alteration in the myocardial
perfusion image (Thallium-
201) in Kawasaki disease
after coronary artery bypass
grafting

AMI ; acute myocardial
infarct, CABG ; coronary
artery bypass grafting, SA ;
short axis, VLA ; vertical long
axis, HLA ; horizontal long
axis
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Fig.5
Artifact of body position movement
while obtaining scans

7yr. old. RCA 99% stenosis with
Kawasaki disease

SA VLA HILLA | SA; short axis, VLA ; vertical long
axis, HLA ; horizontal long axis
Fig.6
Increased liver accumulation in technetium-
ATP l@ labeled myocardial perfusion image
stress
4 ; Syr. old. Coronary aneurysms in Kawasaki
Apical SA Middle SA Basal SA | disease
SA ; short axis
Decreased uptake Normal uptake and difference Fig.7
in wall thickness 8.

Scheme of partial volume effect

99my

Tc myocardial perfusion image Bull’s eye image

Fig.8
Extension of the membranous
septum

3yr. old. Ventricular septal
defect, coronary dilatation
SA ; short axis, VLA ; vertical
long axis, HLA ; horizontal
long axis
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Fig.9 Quantitative gated single-photon emission computed tomography (QGS)
The white arrow shows the region of abnormal wall motion.
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First imaging

Second imaging
6 months ago

ol s
:

Early image

»

Delayed image

H/M=2.01
%WR = 38.8%

H/M=1.76
%WR = 48%

Fig.10

2| MIBG image in a case
of late cardiac death due to
dilated cardiomyopathy with

10 yr. old
ventricular tachycardia
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Pre-surgical operation

Postoperative 1 month

Postoperative 18 months

1 yr.11m. old

2] BMIPP

Fig.11
2'T] and '®I BMIPP dual
myocardial images in a case of
anomalous left coronary artery
arising from the pulmonary
artery

The mismatch of ?'TI and '#|
BMIPP is understood to be
due to the decreased uptake in
the large area from the anterior
to the lateral wall before the
operation. Improvement is
shown after reconstruction of
the coronary circulation.
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BMIPP

VLA

Fig.12

21T and | BMIPP dual

myocardial images in a case
of late cardiac death due to
hypertrophic cardiomyopathy

Extensive mismatch of
uptake is seen in hypertro-
phic regions.

SA ; short axis, VLA ; vertical
long axis, HLA ; horizontal
long axis

17 years old.

( Approach of pediatric nuclear cardiology )

Probable ischemia Prol?ab]e
myocardial damage

< Probable ischemia ’

Probable
myocardial damage

TL-BMIPP MIBG

dual SPECT H/M & %WR
MIBG TL-BMIPP

H/M & %WR dual SPECT

Exercise

impossibility

Pharmacological stress

Exercise
available

Exercise stress
myocardial perfusion
imaging

TL-BMIPP
dual SPECT

Exercise or
Pharmacological
stress myocardial perfusion,
imaging

myocardial perfusion
imaging

Fig.13 Approach of pediatric nuclear cardiology
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CHF ; Congestive heart failure, TL ; °'TI, BMIPP ; '*°| betamethyl-iodophenyl-pentadecanoic

acid, MIBG ; '**I Metaiodobenzylguanidine
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