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A Trial to Reduce Cardiac Motion Artifact on
HR-CT Images of the Lung with the Use of
Subsecond Scan and Special Cine
Reconstruction Algorithm

Furnikazu Sakai', Yun Shen?,
Tetsuya Horiuchi”, Yasuhiko Tsuuchi',
Keiko Suzuki', Eiko Ueno", Takayuki Yamada",
Fumiko Kimura® and Tomohiko Okawa"’

We describe our trial to reduce cardiac motion artifacts
on HR-CT images caused by cardiac pulsation by combin-
ing use of subsecond CT (scan time 0.8 s)and a special cine
reconstruction algorithm (cine reconstruction algorithm with
180-degree helical interpolation). Eleven to 51 HR-CT im-
ages were reconstructed with the special cine reconstruction
algorithm at the pitch of 0.1(0.08 s)from the data obtained
by two to six contigious rotation scans at the same level. Im-
ages with the fewest cardiac motion artifacts were selected
for evaluation. These images were compared with those re-
constructed with a conventional cine reconstruction algorithm
and step-by-step scan. In spite of its increased radiation
exposue, techinical complexity and slight degradation of
spatial resolution, our method was useful in reducing car-
diac motion artifacts on HR-CT images in regions adjacent
to the heart.
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Fig.1 Schematic drawing of our special cine reconstruction algorithm. The X-axis represents angle of the detector. and the Y-axis repre-
sents weighting of data on the image reconstruction. FWHM (full width at half maximum)becomes half of scan time (0.4 seconds for 0.8
second scan)with the use of the special cine reconstruction algorithm (use of 180 degree helical interpolation in A), while it remains the

scan time (0.8 seconds)without 180 degree helical interpolation in B.
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Fig.2 Comparison of degree of cardiac motion artifacts on three kinds of image reconstruction methods (methods 1 to 3).

(A) An image with least cardiac motion artifacts selected from images reconstructed with the method 1(0.8 seconds scan and special cine
reconstruction algorithm) (B) An image with most prominent cardiac motion artifacts selected from images reconstructed with the method
1. (C)An image with least cardiac motion artifacts selected form images reconstructed with the method 2(0.8 seconds scan and cine re-
construction algorithm without helical interpolation) (D) An image reconstructed with the method 3 (conventional step-by-step scan, scan
time 2 seconds) Image degradation by cardiac motion artifacts are least in the image (A) and most severe in the image (D). There is se-
vere image degradation in the retrocardiac region and double interlobar pleura on the image (D).

The effects of helical interpolation (method 1)are shown on the reduction of cardiac motion artifacts on the image (A)as compared to the
imag{e gc). The effects of subseconds (0.8 s)scan are shown on the reduction of motion artifacts on the image (C)as compared to the im-
age(D).

Cardiac motion artifacts are least on image (A)in late systolic to early diastolic phases and most prominent on image (B)in early systolic
phase. Degree of motion artifacts of image (B)and (C)is approximately same; between on images (A)and(C). Relatively prominent motion
artifacts on the image (B) shows shortage of effective time resolution of the method 1 in the phase with brisk cardiac pulsation.
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