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[Abstract] Objective: To analyze the effect of different CT tube parameters setting on 3D print-
ing model of lumbar vertebral fracture,and to explore the low-dose CT scanning parameters suitable
for 3D printing model of lumbar vertebral fracture before operation. Methods: The lumbar spinous
process fracture model of L,—, vertebral body was scanned with Toshiba 640-slice CT.The voltages of
the scanner tube in group A and B were 120kV and 100kV, respectively. The currents of the scanner
tube were set to 160mA,140mA,120mA,100mA, 80mA,60mA,40mA and 20mA, respectively. Two
senior radiologists have made subjective evaluation on the detection, diagnosis and overall image quali-
ty of the fracture line.And two senior orthopaedic doctors made subjective evaluation on the definition
of 3D printing model and surgical guidance.Fracture line display and 3D printing model definition were
evaluated by 3-point evaluation method,and the diagnosis was acceptable with the score more than 2
points.Results: The subjective evaluation of fracture line and 3D printing model by two physicians were
in good agreement,and the evaluation of 3D printing model in each group was 3 points.The score of L,
spinous process fracture in both group A and B was 1 point in the setting of tube current 20mA,with
poor image quality,while the score of other fracture lines was 2 or 3 points.The average width of left
and right pedicle diameters between L, — L; with different parameters ranged from 9.42mm to
10.19mm,and the average length of upper and lower pedicle meridians between L, —L; in 3D printing
model of lumbar spine with different parameters ranged from 12.15mm to 12.52mm, with no statisti-
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cally significant difference (all P values >0.05).When the tube current in group A and B was set with

20mA and 40mA respectively,the noise was the lowest and the signal-to-noise ratio (SNR) and con-
trast noise ratio (CNR) were the highest (11.7,15.31 and 95.72 in group A,respectively;8.62,30.97
and 165.10 in group B, respectively).With the decrease of radiation dose and noise, SNR and CNR in-

crease.Conclusion ; CT scanning parameters of low tube voltage and low tube current can meet the clin-

ical needs of 3D printing model and the diagnostic requirements of lumbar fracture.
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