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Application of 3D printing technology-assisted individualized

combined stent in type A aortic dissection surgery
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Abstract Objective: To discuss the effect of 3D printing technology-assisted individualized combined stent in

the surgical treatment of Stanford A-type aortic dissection, and compare it with traditional Sun’s surgery. Meth-
ods: The data of 37 patients with Stanford type A aortic dissection admitted to the hospital from September 2017
to July 2021 were selected. According to the operation method, they were divided into 3D printing technology-as-
sisted individualized combined stent surgery group (observation group) with 17 cases and Sun’s surgery group
(control group) with 20 cases. Before surgery. all patients underwent cardiac ultrasound, aortic angiography, liv-
er and kidney function, blood electrolyte, blood routine, and other inspections and tests. Observation data related
to patients’ surgery and cardiopulmonary bypass, as well as postoperative hospitalization time, ICU monitoring
time, and other observation indicators were counted and analyzed. The patient underwent clinical follow-up 1
month after surgery and rechecked echocardiography and aortic CTA. Results: The operation of patients in two
groups was successful, and there was no death during the operation. In the control group and observation group,
operation time[ (377. 70 4 80. 35) min vs (311.18 & 74.53) min, P <(0.05], cardiopulmonary bypass time
[(168. 804 24.28) min vs(147.71+24.77) min, P <C0.05], intraoperative circulatory arrest time[ (18. 70 +
4.04) min vs(9.1244.90) min, P <C0.05], ICU monitoring and treatment time[ (7.61+1.79) d vs(6.25+
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1.29) d, P<C0.05], respiration machine usage time[ (4. 46+1.52) d vs(3.0340.77) d, P<(0.05], postopera-
tive hospital stay[ (19.0645.71) d vs(15.69+1.96) d, P<C0. 05 ]were different significantly. Both the observa-
tion group and the control group had their chests closed at one time without secondary surgery. After the opera-
tion, 2 cases died and18 cases were cured and discharged in the control group. One case was discharged automati-
cally and 16 cases were cured and discharged in the observation group. The discharged patients were followed up
for 1 month after the operation, and there was no death. All patients were rechecked with aortic CTA and echo-
cardiography. The results suggested that the blood flow of the aortic arch and descending aorta were smooth. The
position of the stent was normal. The expansion was good. There was no displacement and stenosis. There was
no extravasation of contrast agent around the stent, and the heart function was good. Conclusion: The personalized
combined stent assisted by 3D printing technology is effective in treating Stanford A-type aortic dissection, and the
operation time, extracorporeal circulation time. and intraoperative circulatory arrest time are short. While reduc-

ing the difficulty of surgery, it also reduces the probability of postoperative complications. The results of early

postoperative reexamination are satisfactory.
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Figure 1 Preparation of individualized combination stent
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Figure 2 Postoperative CTA reconstruction
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