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[ Abstract ] Background and objective Lobectomy is the main treatment strategy for early lung cancer. However,
there are many anatomical variations in the lungs, especially some pulmonary veins will deviate from the normal position, and
even cross the border of lob to enter the adjacent lobes, which increases the difficulty and risk of lobectomy. This study aims to
analyze the variation types and frequency of pulmonary translobar veins, and further investigate its clinical significance in lo-
bectomy. Methods This study retrospectively included 916 patients who underwent lung resection in our center from Decem-
ber 2018 to November 2019, and selected 310 patients who underwent enhanced chest computed tomography (CT) examina-
tion before surgery. Enhanced chest CT and three-dimensional computed tomography bronchography and angiography (3D-
CTBA) of these patients were applied to analyze the types and frequency of translobar veins. Further, 48 cases of lobectomy
whose operation areas involved translobar veins were further screened out of 916 surgical cases (Among them, the translobar
veins of 36 subjects were cut off and the other 12 patients were reserved). The effect of two different treatments on remaining
lung was observed by surgical video. Results A total of 26 translobar veins patterns were identified with an overall incidence

of 82.26%, much greater in the right than in the left lung (80.65% vs 11.94%). The major types (frequency >5%) in the right
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lung include: the VX® (5.48%) that flows into the inferior pulmonary vein behind the intermediate bronchus, the V’b (58.39%)
that converges the venous branches of the upper and middle lobe, the VX" that flows into the V* (13.23%) or V* (12.58%) in
the horizontal fissure, the VX* (8.71%) or VX® (7.42%) that flows into the left atrium beneath the middle lobe bronchus, and
the VX’ that flows into V* in the Oblique fissure. The major types in the left lung include the common trunk (9.36%) of the
superior and inferior pulmonary vein, of which 4.84% are greater than 1 cm in length. Compared to the preserved group, cir-
culatory function of the remaining lung was impaired in the severed group, with the impaired area failing to collapse long after
ventilation is stopped, the incidence of postoperative hemoptysis (13.89% vs 0.00%) and pulmonary air leakage (19.44% vs
8.33%) increased, the postoperative hospital stay [ (4.72+1.86) d vs (3.92+1.62) d] was longer, and the total drainage during 3
days after operation [(705.42+265.02) mL vs (604.92+229.64) mL] was more, but the difference is not statistically significant.
Conclusion There are a variety of types of translobar pulmonary veins and some of them have a high incidence; However,

most of the translobar veins were neglected in surgery, which could adversely affect the safety of surgery and the recovery of

patients after surgery.
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Tab 1 Baseline and clinicopathological characteristics of subjects

General data Data
Gender
Male 107 (34.52%)
Female 203 (65.48%)
Age (Mean=SD, yr) 53.47%£11.46
Diameter of nodules (mm) 10.57+7.79

Histologic diagnosis

Adenocarcinoma 281 (90.65%)

Squamous cell carcinoma 1 (0.32%)
Benign lesion 28 (9.03%)
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Tab 2 Types of pulmonary translobar veins and frequency of each type

Translobar vein Location Inflow site Number Frequency
Right lung 250 80.65%
V2 Behind the Bl SPV 4 1.29%

Behind the Bl IPV 17 5.48%

Behind the Bl LA 7 2.26%

Between B®and CBB Ve 1 0.32%

Vb Horizontal fissure SPV 181 58.39%
V4 Horizontal fissure V2 4 13.23%
Horizontal fissure & 39 12.58%

Below the MLB IPV 1 3.55%

Front of the hilum LA 27 8.71%

Outside of CBA Ve 1 0.32%

Vs Front of the hilum V3 3 0.97%
Below the MLB IPV 2 0.65%

Front of the hilum LA 23 7.42%

Ve Behind the Bl or CBB SPV 5 1.61%
Behind the CBB LA 5 1.61%

Oblique fissure V2 92 29.68%

Ve Above the IPV LA 1 0.32%
Left lung 37 11.94%
Vi Behind the LLB IPV 1 0.32%
Between B®and CBB IPV 2 0.65%

InterV Oblique fissure SPV 3 0.97%
V4 Below the ULB IPV 4 1.29%
Front of the hilum LA 2 0.65%

Vs Below the ULB IPV 4 1.29%
Front of the hilum LA 2 0.65%

SPV Lower front of the hilum IPV 29 9.36%
Upper front of the hilum LIV 1 0.32%
Whole lung 255 82.26%

Inter.V: interlobar vein; Bl: bronchus intermedius; CBB: common basal bronchus; MLB: middle lob bronchus; CBA: common basal artery; LLB:

lower lob bronchus; ULB: upper lob bronchus; SPV: superior pulmonary vein; IPV: inferior pulmonary vein; LA: left atrium; LIV: left innominate

vein.
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Fig 1 3D-CTBA of the main types of pulmonary translobar veins. A-C: The right VX’ flows into the SPV, IPV and LA sequentially from posterior to
the Bl; D: The right VX? flows into V° at the angle between B® and CBB; E: Interlobar vein Vb; F-H: The right VX* flows into V* and V? sequentially in
the horizontal fissure and into IPV laterally in the CBA; I-L: The right and left VX*** flow into IPV or LA below the MLB or ULB; M: The right VX° flows
into LA posterior to CBB; N: The common trunk of right VX***, VX%, VX’a and VX® flows into LA separately; O: The left SPV flows downward into the
IPV, with a common trunk length of 2.14 cm; P: The left SPV flows into the LIV; RUL: right upper lob; RML: right middle lobe; RLL: right lower lobe;
PV: pulmonary vein; Asc.A% ascending A’. 3D-CTBA: three-dimensional computed tomo-graphy bronchography and angiography.
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Tab 3 Perioperative data and postoperative complications in the translobar vein preservation and dissection groups

Items Preserved group (n=12) Severed group (n=36) P
Gender 0.182
Male 8 20
Female 4 16
Age (Mean=*SD, yr) 62.33%£10.219 62.971+8.657 0.833
Surgical procedures
RUL 9 34
RLL/LLL 3 2
Postoperative drainage days 2.33%1.92 2.441+1.90 0.862
Total drainage during 3 days after operation (mL) 604.92+229.64 705.42+265.02 0.247
Hospitalization days after operation 3.92+1.62 4.72+1.86 0.188
Complications
Hemoptysis 0 5 0.312
Air leakage 1 7 0.659
Fever (>38°C) 3 6 0.617
Atelectasis 1 1 <0.999
Pleural effusion 1 3 <0.999
Hypoalbuminemia 2 1 0.574

LLL: left lower lob.

’
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Fig 2 The effect of severing pulmonary translobar veins during operation on the collapse of the remaining lung. A-B: During the right upper

lobectomy, the VX* and VX° that flowed into IPV was severed, resulting in the obstruction of partial S* and S® blood flow and forming an inflation-
deflation line; C: During the right lower lobectomy, the VX’ that flowed into IPV was severed, forming an inflation-deflation line; D: During the

right lobectomy, the VX* flowing into IPV were severed, forminﬁn inflation-deflation line.
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Fig 3 The methods of preserving two typical pulmonary translobar veins. A-D: The processes that preserve the VX* flowing into V> and interlobar

vein V’b during the right upper lobectomy; E,F: The VX* flowing into IPV was preserved during the right lower lobectomy.
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