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Application of 3D printing technology in transcatheter aortic valve replacement for
bicuspid aortic stenosis
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Abstract Objective To explore the value of 3D printing technology in transcatheter aortic valve replacement (TAVR) for bicuspid
aortic stenosis. Methods We retrospectively analyzed the clinical data of patients who underwent TAVR for bicuspid aortic stenosis at
the Department of Cardiac Surgery of the Second Hospital of Hebei Medical University between January 2020 and January 2023. Seven-
ty patients were divided into 3D printing and non-3D printing groups of 35 each,based on whether or not 3D printing technology was
applied, and the perioperative clinical data of the two groups were compared. Results The patients’ postoperative symptoms signifi-
cantly improved compared with those before the operation, and the left ventricular ejection fraction increased to varying degrees. Compared
with the non-3D printing group, the operation time, X-ray irradiation time. and transvalvular time in the 3D printing group were signifi-
cantly shortened, and the probabilities of the occurrence of postoperative “flap-to-flap” implantation and conduction block were signifi-
cantly reduced, with statistically significant differences (P < 0.05). There was no statistically significant difference (P > 0.05) in the inci-
dence of moderate and ahove perivalvular leakage , valve displacement, or conversion to thoracotomy hetween the two groups after surgery.
Conclusion 3D printing technology can effectively guide the TAVR treatment of bicuspid aortic stenosis. While significantly shortening
the operation time, it can effectively increase the success rate of TAVR and reduce the risk of adverse events, providing a new approach for
the transcatheter treatment of bicuspid aortic stenosis.
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Fig.1 3D reconstruction of the aortic root
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Fig.2 3D printed model of the aortic root
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Fig.3 In vitro simulation exercise of the 3D printed models
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Tab.1 Comparision of the general information between the two groups

Clinical feature 3D printing group (n = 35) Non-3D printing group (n = 35) P
Sex[n (%) ] 0.631
Male 20(57.1) 18(51.4)
Female 15(42.9) 17(48.6)
Age (year) 66.2+5.1 67.3+6.8 0.613
NYHA [n (%) ] 0.743
mm 5(14.3) 6(17.1)
v 30(85.7) 29(82.9)
LVEF (%) 473+89 50.1+10.1 0.223
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Tab.2 Comparision of the intraoperative and postoperative data between the two groups

Clinical feature 3D printing group (n = 35) Non-3D printing group (n = 35) P
Valve in valve [n (%) ] 0(0) 7(20.0) 0.005
Operation time (min) 109.2£25.6 123.5+33.2 <0.001
X-ray irradiation time (min) 20.1+4.8 293 +6.6 <0.001
Cross-valve time (min) 6.8+2.2 11.1+6.1 <0.001
LVEF (%) 58.2+33 58.8+5.8 0.459
Moderate and above paravalvular leakage 0(0) 2(5.8) 0.151
Conduction block 2(5.7) 12(34.3) 0.003
Coronary artery obstruction 0(0) 0(0) -
Valve displacement 0(0) 1(2.9) 0.314
Intermediate thoracotomy 0(0) 1(2.9) 0.314
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