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Development of a 256-slice spiral CT scan sequence to reduce image
respiratory motion and heartbeat artifacts in living rat chest scan
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[ Abstract] Objective To develop a scan sequence to reduce respiratory motion and heartbeat artifacts in 256-
slice spiral CT in living rat chest CT scans. Methods Using a Philips iCT, chest CT imaging was performed on 10 rats.
For each rat, both A and B scanning methods were used: A mode for a conventional chest CT scan sequence, non-ECG
gating spiral scanning mode, and B mode for non-ECG gating axis scanning mode. Both scanning method were performed
under 120 kV and the scan length was 8 em. Reconstruction of transverse and coronal lung windows and soft-tissue windows
was performed on the obtained CT data. The images were observed and measured. Differences in mean CT values, image

noise, signal-to-noise ratio (SNR), and subjective image quality scores of the two groups of images were analyzed. In
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addition, the consistency of the subjective image quality scores was tested among different observers. Results A total of
10 sets of rat chest CT data were analyzed. The DLP values of the scanning sequences of A and B were 144. 7 mGy/cm and
72.2 mGy/cm. There was no significant difference between the CT values of lung tissue and of liver tissue between the two
groups (¢ = — 0.205 and 0.545; P> 0.05). There was no statistically significant difference in noise between the two
groups (1= — 0.865, P> 0.05). There was also no statistically significant difference in lung tissue SNR between the two
groups (£=0.903, P> 0.05). However, liver SNR was significantly higher in group B than in group A (1= - 2.885, P
<0.05). The correlation coefficient between the scores of two physicians was 0. 763, and the consistency of the diagnostic
result was good. The subjective quality scores in groups A and B were 2.5 + 0. 53 points and 4.3 +0. 67 points, which
were significantly different (x> = 14.76, P < 0.05). Conclusions The non-ECG gating axial scan mode can obtain
approximately the same CT value, noise, and SNR as conventional chest CT scan (non-ECG gating spiral scan mode) , but

the use of non-ECG gating axial scan mode can effectively reduce respiratory and heartbeat artifacts in living rat chest CT
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scans, reduce radiation dose, improve image quality, and improve observers’ diagnostic confidence.
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Note. A, C, and E are images obtained by routine chest scans. A is a cross-sectional soft-tissue window
at the heart plane. As indicated by the arrows, the anatomy of the heart and lungs is blurred, and there
are obvious radiation hardening artifacts caused by the movement. C is the transverse plane of the liver
with soft-tissue window. E is the coronal plane with soft-tissue window, and the area indicated by an
arrow is an obvious motion artifact. The image quality is poor, with a subjective score of 2 points. B, D,
and F are images obtained by the cardiac non-gated scan sequence, and B is a cross-sectional soft-tissue
window at the heart plane. As shown by the arrows, the anatomy of the heart and lungs is clear and there
are no motion-related artifacts. C is the transverse cross-section of the liver. E is the coronal plane with a
soft-tissue window. The image quality is excellent, with a subjective rating of 5 points.

Figure 1 Comparison of routine chest scan and non-gated scan with soft-tissue window

TR KU SRR L] [ s 2L 48 68 k2 ) T A2 e

T il



718 rp [ S U B W 2018 4E 12 45 26 4545 6 1 Acta Lab Anim Sci Sin, December 2018, Vol. 26. No. 6

-

TE: AL C MU 7 1 SRR, A S Bl BTS2 il 27, 357 3k o g il 30 ok A5 S S04 A ) 45 1
B RN, B B AR C AR LA T, MR T DX iz 2 s W, A PR B e 22, LT
452 45 B.D O BEAE T T T A AREUEIG B g 8 W il 6, 5 Sk T 7 il 3 ik 5 S SR
SETEMT, B S  C IR , JCiE sl thse . BEAKIEHR BRI TS , W45 43,
B2 R S O AR D 1 PR 2 X L

Note. A and C are images obtained by a conventional chest scan sequence. A is the transverse view with
lung window. The arrows show that the anatomy of the pulmonary artery and the bronchus is blurred and
the motion artifacts are intense. C is the coronal plane with lung window, and the motion artifacts in the
dome region are clear. The image quality is poor, with a subjective score of 2 points. B and D are images
obtained by the cardiac non-gated scan sequence. B is the transverse view with lung window. The
anatomical structures of the pulmonary artery and bronchus are clearly shown by arrows. There is no
movement artifact. C is the coronal plane with lung window and there is no motion artifact. The image
quality is excellent, with a subjective rating of 5 points.

Figure 2 Comparison of routine chest scan and non-gated scan with lung tissue window
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