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Toward Data-efficient Four-dimensional Cardiac CT: Optimization of Matrix Size and
Reconstruction Parameters
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[Abstract]

To enhance sustainability and reduce the substantial data volume associated with 4D cardiac CT (TAVR-CT) during pre-
procedural planning for transcatheter aortic valve replacement (TAVR), we developed a matrix reconstruction technique
(256 x 2506) that offers improved spatial resolution and edge enhancement. We compared this method to the traditional
512 x 512 reconstruction. Phantom experiments identified optimal conditions, and clinical validation involved analyzing
TAVR-CT images from 50 cases.The results showed that our method achieved image quality on par with the conventional
technique, evaluated through a 10% task transfer function and visual assessment, and it demonstrated high accuracy for
aortic annulus measurements and reliable valve size selection (96%, Kappa = 0.94). Our approach effectively decreases
the data volume by 25% while preserving measurement accuracy, making it a viable solution for sustainable cardiac imag-
ing in TAVR planning.
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FATANT 21X JMP (18.0.1, SAS Institute, Cary,
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FBOBBLEERHIG 350 2 FEB O, Wilcoxon
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OFEFMEFREL & Bland-Altman f#T 2 Fv, F49-4
ZTIND—F X Cohen D w F% % 72,

fE R

SIRREDFHIIC 35\ T, B~ MY 2 AH A X7
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Bv44 - IRHEEES, (2) FOV 160 mm - Bv44 - IR
FE4, (3) FOV 160 mm - Bv44 - IRHES Th 7.
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Table 1 The results of the 10% task transfer function in each reconstruction method

Bv40
IR strength 3

Bv40
IR strength 4

Variables

Bv40

IR strength 5

Bv44
IR strength 5

Bv44
IR strength 3

Bv44
IR strength 4

Matrix size 512 x 512

FOV 200 mm 0.96+0.01 -

Matrix size 256 x 256

FOV 200 mm 0.72+0.02" 0.77£0.02
FOV 160 mm 0.79+0.01 0.84%0.02
FOV 120 mm 0.90+0.02 0.97+0.03

0.83+0.01 0.80+0.02 0.86+0.01 0.94+0.03"
0.90+0.02 0.85+0.03 0.92+0.03"  0.98+0.03"
1.0440.02 1.02+0.02 1.09+0.03 1.14+0.03

Note.— FOV = field of view, IR = iterative reconstruction.
*P<.0001, TP>0.05

Table 2 The results of the subjective ranking of image similarity to the reference 512%512 images

Variables Simple matrix reduction  Modified method #1 Modified method #2 Modified method #3
FOV 200, Bv40 FOV 200, Bv44 FOV 160, Bv44 FOV 160, Bv44
IR strength 3 IR strength 5 IR strength 4 IR strength 5

Edge 33,4 4 (3,4) 1(1,2)°* 2(1,2°

Noise 223" 4 (4,4) 101,17 3 (2,3

Total 33,4 4 (3,4 101,17 22,2

Note.— FQOV = field of view, IR = iterative reconstruction.
*P=0.38 "*P<.001
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Fig.1 The task transfer function curves of each
reconstruction method.
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Bl (96%) T—FL, wkiR¥i20.94 & Ee—BEER
L7 (Fig.3, Fig.4).
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Fig.2 The left column displays the reference 512 x
512 image, while the right column presents
the 256 x 256 image of the proposed
method as representative case images.
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Fig.3 The Bland-Altman plot compares reference
512 %512 and 256 x 256 images of the
proposed method.
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Fig.4 Sanky diagram of transcatheter heart valve
selection between 512 x 512 (left) and 256 %
256 images of the proposed method (right).
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