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Application of low—dose CT scan in 3D printing of cerebral artery
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[ Abstract]Objective : To investigate the feasibility of low—dose CT scan in 3D printing of the cerebral artery. Methods : A total of 40
patients who planned to undergo 3D printing of the cerebral artery were randomly divided into groups A and B,with 20 patients in
each group. The patients in group A underwent CT at a conventional dose(120 kVp,350 mA) and filtered back projection,and those
in group B underwent low—dose CT scan(80 kVp) ,automatic tube current modulation( ATCM) ,and adaptive statistical iterative re—
construction(ASIR) ;the concentration of contrast agent was 350 mgl/mL for both groups. The two—independent—samples ¢ test was used
for comparison of clinical data,radiation dose,objective evaluation indices of CT DICOM data,and subjective score of 3D printing
quality between the two groups,and the Mann—W hitney U test was used for comparison of non—normally distributed data. Results .
There were no significant differences in clinical data between groups A and B(P>0.05). There was a significant difference in radiation
dose between the two groups(P<0.05),and the radiation dose in group B was 68.7% lower than that in group A[(1.30 + 0.47) mSv vs.
(4.15 £ 0.62) mSv]. There was no significant difference in the subjective score of 3D printing quality between the two groups(P>0.05).
As for the objective evaluation indices of CT DICOM data, compared with group B,group A had significantly higher background noise
and significantly lower signal-to—noise ratio and contrast—to—noise ratio(P<0.001). Conclusion ;3D printing of the cerebral artery us—
ing 80 kVp,ATCM,and ASIR can effectively reduce radiation dose and guarantee the quality of 3D printing.
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fdi F1 35 [ GE /3 1] Discovery CT 750 HD (GE Health
care, Milwaukee , USA)FAHA . Bk Sedb A0y, 145 AT %
FSRAMEME , - P  3hE G e 2 4 R Sh A s 203k 3, L
JHCE T B AN, 4534570 DR (391 2 MEAAR ) KT 2 5 T, A
41(20 ) . H HLAE: CT H19677 % (120 kVp,350 mA J FBP
F¥E) B 4 (20 7)) AIRFI R CT 13805 22 (80 kVp, ATCM %
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P55 ED=DLP x K, H:rf K=0.0023 mSv/(mGy+cm)Pl,
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NG R AA DGR KR AR CT {ELAYFAME  SD A5 03509 3 ik
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2.1 2 RPN R AT 2
Guitah R IR, 2 AU B AR B R SRR
(body mass index, BMI) 2= R IeGe 245 3, Wk 1,

F1 2HRBIGRBBRGEITFLER (x5)
S Y (%) B (n=20) {KFikt(kg) BMI(kg/m?)
A41(20 ) 56.23 +15.47 168.41 +7.54 70.76 +7.41 25.80 + 3.46
B4H(20 1)) 58.68 +16.24 167.83+861 69.41+7.29 2458 +3.72

tfH 0.489 0.227 0.581 1.074
PAE 0.628 0.822 0.565 0.290
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®2 2APEARBEHAENUEREHFZER (x25)

LD AZH(n=20) B (n=20) ¢ {8 P
CTDI(mGy) 11.78 +0.42 429+023  69.951  0.000
DLP(mGy-cm)  296.11+1235 9275+3.68 70.574  0.000

ED(mSv) 4.15+0.62 1.30+0.47 16.382  0.000
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R
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CNR Z5 3047 Hede, 2B B 240 BN fiT A 41,1 B 41 SNR,
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