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Pediatric cardiac computed tomography
-Focusing on pediatric coronary computed tomographic angiography -
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—{ Abstract

Coronary computed tomographic angiography (CCTA) has been widely used not only for
adult patients but also for children. Pediatric CCTA can provide much information on the diagnosis
including congenital coronary anomaly and coronary arterial lesions after Kawasaki disease (KD).

Three drawbacks of CCTA should be discussed such as use of beta-blockade, use of contrast
medium, and radiation exposure. Beta-blockade (Metprolol or Atenolol) is administered at a dose
of 0.6 to 0.8 mg/kg without additional use for heart rate control in pediatric CCTA. Lower concen-
tration and viscosity of contrast medium such as Ioversol 320 mgl/m¢ could be sufficient to facilitate
excellent coronary visualization compared with conventional concentration of 350 to 370 mgl/m¢ in
the pediatric population. It is important for lowering radiation exposure to use low voltage condi-
tion of 80kV especially for children with body weight of less than 25kg.

Pediatric CCTA is often used for the evaluation of coronary arterial lesions especially mor-
phology of calcified giant aneurysm and collateral arteries after KD. We perform combined evalu-
ation of coronary arterial disease including KD using CCTA and myocardial perfusion imaging,
and decide the follow-up schedule based on the findings. Further combined evaluation needs to
be planned in 6 to 12 months, if discordant findings are ascertained between CCTA and myocar-
dial perfusion imaging.

Pediatric cardiac CCTA should be performed aggressively if those CT scans have diagnostic
benefit, although radiation exposure concerning CT use for children should be considered.
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Fig.1 A comparison of heart rate level before
and after the administration of beta-
blockade on pediatric CCTA : Twenty
children with coronary arterial lesions
after Kawasaki disease were enrolled for
the evaluation of CCTA in the pediatric
department of Nihon University Itabashi
Hospital. Heart rate level went down to
the ideal level in one of seven children
administered additional beta-blockade,
while no heart rate variation was ob-
served in the other six before and after
the administration of beta-blockade.
#CCTA : coronary computed tomographic
angiography
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Fig.2 Checking sheet for the evaluation of unexpected events on pediatric CCTA: Blood pressure,
heart rate, and general conditions including allergic reactions are checked for by the
pediatrician with present checking sheet during CCTA.

#CCTA : coronary computed tomographic angiography
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Fig.3 A comparison of viscosity of the contrast medium for CCTA

Vertical axis shows viscosity of the each contrast medium at a temperature
of 37 degrees Celsius. Viscosity of the contrast medium with low
concentration is lower than that with high concentration. Data concerning
viscosity of the contrast medium are selected from the drug information

provided with each agent.

#CCTA : coronary computed tomographic angiography
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Fig.4 Fifteen-year-old girl with a concentric calcified giant coronary an-
eurysm after Kawasaki disease : A giant aneurysm (arrow) at the
proximal right coronary artery is visualized in the volume render-
ing image(a). The giant aneurysm includes severe calcification in
the multiplanar reconstructed image (b). The severe calcified an-
eurysm is covered with concentric calcification in the trans-axial
image.

Collateral arteries
Giant aneurysm =) Regression Total occlusion recanalization

)4

Stenotic change
at the right coronary artery

10— < &

Stenotic change
at the left coronary artery

Intimal hypertrophy Concentric calcification Stenotic lesion

Fig.5 Natural history of giant aneurysms after Kawasaki disease: The clinical prog-
ress of the right giant coronary aneurysm at the upper column, the left giant
coronary aneurysm at the middle column, and coronary wall of the giant coro-
nary aneurysm evaluated by the intravenous ultrasound at the lower column are
noted. The intimal hypertrophy with the giant aneurysm develops to a stenotic
lesion as the natural course after Kawasaki disease at the lower column.
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Fig.6 Twenty-year-old man with pericoronary communications after Kawasaki disease :
Pericoronary communications are visualized from the left proximal coronary artery to
the right one in the volume rendering image (a). Total occlusion (arrow) is detected
at the exit of the concentric calcified giant aneurysm in the multiplanar reconstruct-

ed image (b).
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Fig.7 Six-year-old boy with left giant coronary aneurysm after Kawasaki disease : A gi-
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Fig.8 Time schedule of 1-day cardiac clinic in
the pediatrics department of Nihon Uni-
versity Itabashi Hospital

.a‘b

ant aneurysm (arrows) at the proximal left coronary artery is visualized in the vol-
ume rendering image (a). Severe stenotic lesion (arrow) that should be treated is
detected at the exit of the giant aneurysm in the multiplanar reconstructed image (b).
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Fig.9 Schedule of the myocardial perfusion image in each method : One-day schedule
with rest before stress myocardial perfusion image using technetium-99m is usu-
ally performed in the pediatrics department of Nihon University Itabashi Hospital.
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