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Pediatric cardiac magnetic resonance imaging :

advances in clinical applications
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—{ Abstract

(SSFP) sequence has made clear the contrast between the cardiac lumen
magnet has been established to facilitate multi-phasic 3D contrast-enhanced

cine MRI using SSFP, and phase contrast.

Keywords : 3.0T, Phase contrast cine MRI, Pediatric cardiac MRI

Cardiac magnetic resonance imaging (C-MRI) has undergone significant changes in
the diagnosis of cardiovascular morphology, function, ischemia and infarction with recent
improvements in hardware and software techniques. Cine MRI using steady-state free precession

and muscle. 3.0T
angiography with

breath-holding. This article discusses the current state of 3D contrast-enhanced angiography,
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AR U 72 1 SIS O SKE A & gt Table 1 Appropriate indication and pulse
BT B EEL A ED TN S, sequence for the use of Cardiac MRI

MRIM AL E DR EIE Z DRI 24 Uk ERalilahs Bl ESINERTI
WHIREH LTS, BT < ISBU&a ok ERXMLSH  SE
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Table 2 Comparison between time-resolved 3D MR-angiography at 3.0
T and cardiovascular CT imaging at multidetector-row CT

3 Tesla MRI(TRICKS) MDCT
TR < &L HY)
SR - BIfER Gd-DTPA - 0.3% A—-K% 1%
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C-MRI D4
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) B A O 7B R AT T 51 5 30 (3D) 1%
13220 5y ffaE & MDCT L Uit 42 K512k - 72
(Table 2). > % MRIETlI @i E kD D
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31



120 HAVNERGHRE 2 MRS

1. KRB L ESINERF (sequence) &£ D
Sy ALETE |
1) SSFP % (True FISP, FIESTA, Balanced TFE)
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(Fig.1, 2)
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Magnitude Image

a\b\c

Time-Velocity Curve

=20.00 _

-25.00 _

-28.90

Vascular Area: 2.43cri
Mean Flow: —44.83cni/s

Peak Velocity: -28.90¢m/s
Mean Velocity: —18.46¢m/s

Fig.1 Phase-contrast MR imaging from a 7-year-old girl with ASD (secundum). Direct
measurement of the shunt flow through the ASD. The Qp/Qs is 2.44 measured by
Fick method at cardiac catheterization. The flow through the ascending aortic is
24.10 mé/beat, though the main pulmonary is 53.14 mé/beat and the direct mea-
sured shunt flow through the ASD is 24.48mé/beat by PC MRI. The Qp/Qs is 2.20
calculated by phase-contrast MR imaging as the results.
Left figure demonstrates the magnitude image at the same cardiac phase with the
phase image. The shape of the ASD is not defined in the magnitude image. Middle
figure shows the shape of the ASD by phase contrast (PC) MRI clearly. Right figure
shows the time-velocity curve though the ASD.
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Fig.2 The different shape of the time-velocity curve though the ascending aorta with aortic valve
stenosis. Left figure shows the normal flow pattern. Middle figure shows reverse direction
during diastolic phase with aortic valve regurgitation. Right figure shows irregular curve during
systolic phase with aortic valve stenosis. But the reverse direction curve during diastolic phase
is measured clearly and shows regurgitation of aortic valve.
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Conventional cine MRI

T1-weghted double IR

FIESTA ; SSFP
ASSET ; Paraller Imaging

Fig.3 Comparison between the quality of the image taken by different pulse sequences
in an adult patient with an aortic valve stenosis, regurgitation and noncompaction
of LV. Left image taken with gradient echo mistakenly suggests hypertrophic car-
diomyopathy. Middle image taken with T1 weighted double IR mistakenly suggests
HCM. Right image taken with steady-state free precession (SSFP) demonstrates
noncompaction of LV correctly because the 2 layer structure is delineated clearly.

Fig.4 Transverse image during systolic phase

from an adult patient with Ebstein
disease taken with SSFP sequence.
RA; right atrium, ARV; atrialized portion
of the right ventricle, RV; right ventricle,
LV; left ventricle, E; pericardial effusion,
Tb; thrombi.
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Fig.5 16 contiguous first pass images in a young adult with old myocardial infarction followed by
complete occlusion of right giant aneurysm ,10 years earlier. We can recognize easily that
the Gd contrast medium is washed away in the order from the RV to the LV and the cardiac
muscle. But, a perfusion defect is recognized clearly in the infero-posterior part of LV.

&

Fig.6 Short axis images taken with different pulse sequences from the same patient in Fig.5. Left
image shows no cardiac lesion taken with T2 weighted turbo SE sequence. Middle image
shows perfusion defect taken by first pass perfusion sequence. Right image shows late
enhancement in the LV muscle. A high signal is recognized in the territory corresponding
to the perfusion defect part in less than 1/2 of the wall, and old myocardial infarction is
suggested.
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T EAR MR angiography (7EEiik MRA)
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Thin MIP

Fig.7 MR cardio-angiographs in a 9-year-old girl with ASD (secun-
dum) and PAPVC (right semi-total type) are taken at 3T and 8
channel-surface coil with breath-holding. Space resolution is
1.2mm x1.6 mm, slab thickness is 3.0 mm, temporal resolution is
4.0sec, parallel imaging is ASSET factor 2, and number of par-
titions are 38.Gd is injected at a speed of 3.0mé/sec, total vol-
ume is 10.0m¢ (0.45/kg), and continuous 11-phases are taken.
Left panel shows the connection of rt-PVs into RV by thin MIP.
Right panel is VR image seen from the rear. All PVs on the right
side are connected into the RA apparently
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Fig.8 Obligue MPR images show clearly the connection part between rt-PVS and RA in the same
patient of Fig.7.
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Fig.9

VR images are taken in a 7-day-
old girl with PDA, VSD, ASD, PH
and 21-trisomy, whose weight is
3044g. Large PDA is recognized,
and its size and the 3D position
around the PDA can be known
clearly.

Parameters of the cardiac MRI
are : space resolution is 0.8 mm x
1.0mm, thickness of slab is 1.6mm,
number of portions is 36, time res-
olution is 2.2sec and continuous
13 phases are taken. And, parallel
image is ASSET2. Gd is injected
at a speed of 0.9m¢/sec and total
volume is 0.9md.
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