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[ Abstract ] Background and objective Precise segmentectomy has become the first choice of surgical treatment for
pulmonary nodules and early lung cancer, and the key and difficult point of the surgery lies in the precise location and resection
of the lesion. Deeplnsight is an auxiliary software for precise lung surgery jointly developed by our center and Neusoft Com-
pany, which can determine the precise anatomy of the lung and locate the location of lung lesions before operation. This study
is to verify the authenticity and reliability of Deeplnsight lung bronchial angiography assisted surgery. Methods In this study,
1,020 patients with pulmonary nodules <2.0 cm in diameter were included in the Department of Thoracic Surgery Jiangsu
Provincial People's Hospital from August 1, 2016 to December 31, 2019. Computed tomographic angiography (CTA) was
performed on all the included patients before surgery. The Deeplnsight software was used to perform preoperative bronchial
angiography on the operative side of the lung to identify the affected pulmonary segments, pulmonary arteries and pulmonary
veins. Two thoracic surgeons independently assessed the visibility of the affected pulmonary vessels using the S-point method,
and the ’ test assessed the consistency between observers. In addition, virtual imaging and real anatomy of pulmonary vessels
on the operative side were performed during the operation, and the involved pulmonary vessels were finally determined by 2
chief physicians of thoracic surgery. Results There were no statistically significant differences between the number and spatial
anatomy of the vessels involved in the pulmonary virtual imaging using DeeplInsight software before operation and the number
of vessels involved during operation in 1,020 patients. And the consistency among observers is quite satisfactory. Conclusion
The Deeplnsight software virtual imaging of pulmonary bronchial vessels can accurately reconstruct the actual pulmonary ves-
sels and assist the completion of pulmonary segmental resection.
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Tab 1 Patient and tumor characteristics

Variable n
Age (yr)
<50 625
=50 395
Gender (M/F) 496/524

Tumor location:
R:S$1/52/S3/S4/55/56/57/58/59/510 102/97/84/0/0/88/65/69/46/34
L: S1+2/5S3/54/55/56/58/59/510 138/76/5/0/78/53/43/42

Tumor size
<lcm 558
<2cmand >1 cm 462
Pathology
Benign 98
AAH 225
AlS 386
MIA 264
IAC 47
Operation time (min)
<120 585
>120 435

M: male; F: female; AAH: atypical adenomatous hyperplasia; AlS:
adenocarcinoma in situ; MIA: microinvasive adenocarcinoma; IAC:
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Tab 2 Different observers use 3D-CTBA to score the discrimination performance of the involved vessels

Observers Visual scoring K value
1 2 3 4 5

Artery, 0 1 2 232 873 0.668

Artery, 1 2 1 248 856

Vein, 1 2 3 620 731 0.644

Vein, 2 3 1 593 758

Subscripts 1 and 2 represent the two observation physicians respectively.

% 3 FREREEVHEZDeeplnsightik43D-CTBAHER. 1Tt fh 52 2 A ME 3T 48 1T 5
Tab 3 Different chief physicians use Deeplnsight software 3D-CTBA to identify and evaluate the efficacy score of the pulmonary vascular

involvement during the operation

Observers Pulmonary vascular efficacy score K value
1 2 3 4 5

Artery, 0 1 3 342 762 0.940

Artery, 0 2 2 338 766

Vein, 1 2 4 598 752 0.863

Vein, 1 1 3 624 728

Subscripts 1 and 2 represent the two chief observation physicians respectively.
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Fig 1 lllustration of left segmentectomy under the guidance of 3D-CTBA images. A: CT image revealed a solid nodule (yellow arrow), 10 mm in
diameter,in the left upper lobe; B, C: The 3D view of the upper left lung revealed the primary lesion (yellow arrow) located in the center of the
proper segment. Considering the nature and location of the nodule, resection of the left segment propria may be the best choice; D, E, F: View
of the intraoperative separation of the vessels shows the target bronchi and vessels. Postoperative pathologic findings confirmed the diagnosis
of IAC. Surgical margin width greater than 20 mm. The white A1+2Cx in Figure D is the blood vessel not shown in the 3D-CTBA image. 3D-CTBA:

three-dimensional bronchoangiography; IAC: invasimdeﬁrciﬁa. |:| |:| |:|
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