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TARGET AUDIENCE: Clinicians and scientists involved in pediatric cardiac imaging.

PURPOSE: To develop a cardiac phased array coil dedicated to the smallest infants. Dedicated cardiac MRI coils are typically designed for adult
patients and pediatric cardiac studies are most often done with general-purpose coils that were not designed for cardiac imaging. The aim of this work
was to improve neonatal cardiac MRI using a dedicated phased array coil.
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phased array coil was designed and built
(Quality Electrodynamics, Mayfield Village,
OH) with two paddles (front and back), each
with 6 coil elements. Mechanical supports
were developed such that a small infant
could be placed in the coil without having
the coil rest directly on the patient. A
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METHODS: A dedicated neonatal cardiac I
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conceptual drawing of the coil with i 525. 00 thou
mechanical supports is seen in Fig. 1 and the — Figure 2. Coil element layout in both top and bottom part
coil element layout for each panel is shown Figure 1. Photo of neonatal cardiac of the coil.

in Fig. 2. A 3x2 element configuration was coil. Concept drawing as picture insert.

used and the dimension of each coil element was 5.7 cm by 4 cm. Combined size of each panel was 16.6 cm by 7.6 cm. Phantom studies were
conducted with a cylindrical phantom (diameter 12cm). An axial plane through the center of the coil was imaged with a gradient echo sequence: FOV
150mm, Matrix 128x128, FA 15 degrees, TR 26.94ms, TE 4.73ms. The phase encoding direction was placed either in the anterior-posterior (AP) or
right-left (RL) direction and parallel imaging factors from 1 (no acceleration) to 4 were
used. A GRAPPA type reconstruction was used and 32 lines separate lines of k-space were -
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acquired for calibration. Images were reconstructed using the Gadgetron' and an SNR =g
scaled reconstruction” such that the noise standard deviation in each pixel was equal to the ~ . oo
g-factor and g-factor maps were reconstructed. With local IRB approval and written o
informed consent, a 5.6 kg infant was imaged using the neonatal array. Real-time cine v D DA
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images were acquired in a 4-chamber view using a steady state free precession sequence: . . =

ACCELERATION DIRECTION ANTERIOR-POSTERIOR

FOV 228mm x 171mm, Matrix 128x96, 62.5% phase resolution, TR 2.66ms, TE 1.12, BW
1000 Hz/pixel, parallel imaging rate 4 (TSENSE), temporal resolution 39.9 ms per frame.
Images and g-factor maps were reconstructed.

RESULTS: Figure 3 shows the phantom images and g-factor maps for acceleration factors
1-4 in both AP and RL directions. For high parallel imaging factors the g-factor is higher
for acceleration in the AP direction as expected. For acceleration in the RL direction,
maximal g-factors in the range of 2-2.5 are achievable with a parallel imaging factor of 4.
Figure 4 shows in vivo real-time cine imaging in a 4-chamber view where a maximum g-
factor in the heart of less than 2.5 was achieved.

DISCUSSION: The designed coil provides a relatively large number of coil elements

distributed around the heart of a small infant. The phantom measurements demonstrate that

high parallel imaging factors can be achieved with such a design and in vivo parallel

imaging with rate 4 was acquired with good g-factor performance. In the presented . .

example, the use of dedicated neonatal coil enabled real-time imaging in a small baby with Figure 3. Phantom images and g-factor measurements for
. . p parallel imaging acceleration factors R1-4.

a temporal resolution of 40ms per frame. The designed geometry is DIASTOLE _ time SYSTOLE

suited for the smallest infants only, thus dedicated designs will be -

needed for larger babies and young children. Such designs are the

subject of future work. These results show preliminary experience with

the coil. Further testing is needed to evaluate parallel imaging

performance in other imaging views and to explore the coil

performance for 2-dimensional parallel imaging.

w

N

3.5
I RS5
1.5

-

Figure 4. Example real-time 4-chamber cine images acquired with parallel
imaging acceleration factor 4. Temporal resolution 39.9ms per frame

CONCLUSION: A dedicated neonatal cardiac imaging array has been
designed and built and preliminary in vivo testing shows that high
parallel imaging factors can be achieved with good g-factors.
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