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ABSTRACT Objective: Comparingthe ability of Computed tomography, 3D reconstruction and 3D printing to model pulmonary
arterial branch we aim to identify the using of 3D printing technology for operative planning of peripheral lung cancer. Methods: We
selected 30 patients undergoing right upper lobe resection by video-assisted thoracic surgery for peripheral lung cancer under a single
surgeon group from January 2018 to December 2018. They were randomly divided into 3 groups, 10 in each group, and preoperative
planning was performed by computed tomography, 3D reconstruction images and 3D printing to record the number of the right upper
lobe artery branches separately, and these records were compared with actually number observed during surgery. Results: There was no
statisticalsignificant differencebetween each groups in characteristics. All patients had complete CT scan, 3D reconstruction, 3D printing
and intraoperative arterial branches data. All underwent right upper lobe resectionby VATS, the operation was successful, no conversion
from VATS to thoracotomy, no major bleeding during the surgery, without obvious complications and death, all the patients left hospital
smoothly. The branches number of right upper lobe artery in the CT group was 1.5+ 0.52, 2.1+ 0.57 in the 3DI group, and 2.2+ 0.63 in
the 3DP group. Compared with those observed in the operation, there was statistical difference between the CT group (P=0.025), and the
other two groups were not. Conclusion: 3D printing in the planning of peripheral lung cancer may suggest a benefit over contemporary
available imaging modalities, and the use of 3D printing is more intuitive than 3D reconstruction.
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Fig.1 A: CT image; B: 3DI model; C: 3DP model
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Table 1 The general information
Groups CT 3DI 3DP P

Gender(male/female) 3/7 4/6 4/6 0.866
Age(years) 54.4+ 8.4 59.7£ 7.9 57.8+ 8.2 0.275
No clinical symptoms 6 7 5 0.779
Cough\ expectoration 4 3 3 0.866
chest pain 0 1 0 0.223
blood in the sputum 1 0 0 0.157
Lesions(cm) 1.4+ 0.5 1.8+ 0.6 1.5+ 0.7 0.230
operation time(min) 118.0+ 13.8 94.6x 19.6 89.2+ 28.3 0.013
blood loss(mL) 71 17.3 58+ 9.2 56% 9.6 0.026
No. of lymph nodes 6.2+ 1.0 5.7+ 0.8 6.0+ 0.8 0.393
squamous cell carcinomas 4 3 2 0.621*

adenocarcinoma 6 7 8
T1aNOMO 3 4 4 0.374°

T1aNIMO 2 0 0

TIbNOMO 3 1 2

T1bNIMO 2 5 4
drainage time(day) 3.4+ 0.70 3.1+ 0.57 2.3+ 048 0.001
length of time(day) 6.4+ 0.52 6.3+ 0.48 6.0+ 0.57 0.270

*: Statistical analysis of pathological types; #: Statistical analysis of TNM.

R2HPHENX
Table 2 An arterial branch
Groups CT 3DI 3DP
Branch number 1.5+ 0.52 2.1+ 0.57 2.2+ 0.63
Intraoperative 2.1+ 0.57 1.9+ 0.32 2.1+ 0.57

P 0.025 0.343 0.714
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