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Feasibility of multi-slice computed tomography with low-dose based on iterative algorithms in

children portal vein imaging

ZHU Jing-yu, LI Hui-min, CAI Jing, FAN Neng
Xinhua Hospital Affiliated to Medical School of Shanghai Jiaotong University, Shanghai 200093, China

Abstract: Objective To explore the feasibility of multi-slice computed tomography (MSCT) based on iterative algorithms and
low kV in the portal vein (PV) imaging of children, and evaluate the related image quality. Methods Ten hospitalized children,
who had been examined by CT abdominal agiography and had to undergo the same CT scan again for clinical needs, were
selected. Omnipaque (350 mgl/ml) with the rate of 1.5-2.0 ml/s was administrated through the median cubital vein. The arterial
phase (120 kV, 100 mAs) and PV phase (80 kV, 100 mAs) scans were undertaken. The average CT dose index volume and
dose-length product (DLP) of the arterial phase and PV phase were recorded, and the effective dosage (ED) was calculated.
Ten PV images examined by the first CT abdominal agiography (routine dose) and the second CT scan (low dose) were
reconstructed in two ways. Group A was routine dose, processed by FBP +standard function, while group B was low dose,
processed by iDose'-4-+standard function. The maximum intensity projection, volume rendering and multiplanar reformation of
PV were conducted on a workstation. The CT values of the abdominal aorta, PV, and liver parenchyma and the standard
deviation (SD) of image noise were measured in the central layer of the PV branch. And the PV image quality was evaluated
by two experienced radiologists. Results The DLP and ED were respectively (72.70+14.78) mGy - cm and (2.49+0.46) mSv in
group B, and (152.00+25.12) mGy - cm, (14.78+1.71) mSv in group A, with significant differences (F=440.65, P<0.001). No

significant differences were found between these two groups in the SD of PV. While the PV enhancement CT values was
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respectively (216.02+15.36) HU and (323.39+7.98) HU in group A and group B, with significant differences (F=384.87, P<

0.01). The PV images of these two groups met the quality requirement for diagnostic image, but the PV images in group B

were better than those in group A. Conclusion MSCT with low-dose based on iDose’-4+standard function is feasible in the

children PV imaging.
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Tab.1 CT values of the abdominal aorta, PV, and liver parenchyma (HU, Mean+SD)

Group ab%gr;?;:f:of rta SD of abdominal aorta ~ CT value of PV SD of PV livSEpZ?éﬁil?}fma SD of liver parenchyma
A 203.94+19.53 16.09+2.86 216.02+15.36 21.08+3.04 82.13+7.64 14.07£3.96

B 312.68+10.93 13.8043.16 323.39+7.98 22.36+3.97 80.11+6.92 16.38+5.11

F value 236.18 2.88 384.87 0.657 4.632 1.277

P value <0.01 >0.05 <0.01 >0.05 >0.05 >0.05

Note: Group A was routine dose, processed by FBP+standard function, while group B was low dose, processed by iDose4-4+standard function-

PV: Portal vein; SD: Standard deviation
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Tab.2 Evaluation of VR images and MIP images (Mean+SD)

VR MIP
Group
Excellent ~ Good  Average  Poor PV grading Excellent ~ Good  Average  Poor PV grading
A 5 3 2 0 3.70+0.82 7 3 0 0 4.50+0.81
8 2 0 0 4.50+0.71 9 1 0 0 4.70+0.68

Note: VR: Volume rendering; MIP: Maximum intensity projection
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a: Coronal MIP of PV

b: VR of PV with bone

c: VR of PV without bone

1 FB—2JLEFE[HEMIP 5 VR
Fig.1 MIP and VR of the same child undergoing low dose scan

Note: MIP: Maximum intensity projection; VR: Volume Rendering

a: Coronal MIP of PV

b: VR of PV with bone

c: VR of PV without bone

E2 F—R2JLEMFIEFHEMIPFI VR E
Fig.2 MIP and VR of the same child undergoing routine scan
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