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Objective: This study aims to determine the optimal dividing order of anatomic pulmonary
resection under uniportal video-assisted thoracoscopic surgery (uni-VATS) for patients
with right upper peripheral lung cancer.

Methods: Patients who met the eligibility criteria were randomly allocated into the aBVA
and VAB groups. In the aBVA group, the surgical procedure proceeded from the posterior
to the anterior region (from the deeper to the superficial site). In the VAB group, the
dissection orders were vein first followed by arterial branches, followed by the bronchus.
Clinical data were collected and analyzed.

Results: Sixty patients were randomly allocated to the aBVA group (n = 30) and the VAB
group (n = 30). The operation time in the aBVA group (230.500 ± 68.360 min) was
significantly shorter than that in the VAB group (305.600 ± 107.821 min) (p = 0.01). The
blood loss in the aBVA group (104.000 ± 70.935 ml) was significantly lower than that in the
VAB group (391.000 ± 625.175 ml) (p = 0.01). Two patients in the VAB group underwent
conversion to 2-portal VATS. The number of lymph nodes (13.367 ± 5.436 vs. 10.333 ±
7.279, p = 0.072) and lymph node stations (5.067 ± 1.574 vs. 4.467 ± 2.345, p = 0.567)
were comparable between the two groups. The differences in the postoperative drainage
tube time (5.033 ± 3.113 vs. 6.467 ± 4.447 days, p = 0.278) and hospital stay (8.233 ±
3.390 vs. 9.433 ± 4.523 days, p = 0.361) were not significantly different between the
two groups.

Conclusion: Compared with the VBA procedure, aBVA is easier for patients with right
upper peripheral lung cancer who undergo uni-VATS lobectomy.

Keywords: lung cancer, uniportal, VATS, procedure, lobectomy
INTRODUCTION

Lung cancer has the second highest incidence and highest mortality rate of cancer in both men and
women worldwide (1). It is well known that surgical resection plays an important role in the
comprehensive treatment of nonsmall cell lung cancer (NSCLC). In patients with NSCLC who
underwent surgery, the right upper lobe had the highest incidence rate (23.8% to 47.0%) among the
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five lung lobes (2–7). The current National Comprehensive
Cancer Network (NCCN) guidelines for NSCLC suggest that
for medically operable disease, resection is the preferred local
treatment modality (other modalities include stereotactic
ablative radiotherapy, thermal ablation such as radiofrequency
ablation, and cryotherapy), and that anatomic pulmonary
resection is preferred for the majority of patients with NSCLC
(8). However, the optimal order of anatomical hilar resections
remains controversial. In addition, the NCCN guidelines for
NSCLC also suggest that video-assisted thoracoscopic surgery
(VATS) or minimally invasive surgery (including robotic-
assisted approaches) should be strongly considered for patients
with no anatomical or surgical contraindictions (8). With the
advantages of direct view, easy learning, reduced operation time
and postoperative drainage duration, decreased postoperative
pain and hospitalization, diminished inflammatory response,
and faster access to chemotherapy (3, 9, 10), uniportal VATS
(uni-VATS) has been widely accepted and used. Therefore, in
this study, we attempted to distinguish the optimal order of
anatomical pulmonary resection under uni-VATS for patients
with right upper peripheral lung cancer.
MATERIALS AND METHODS

Study Design
This project was designed as a pilot, prospective, randomized
controlled study and was approved by the Human Ethics
Committee and the Research Ethics Committee of the
Affiliated Hospital of Guizhou Medical University (Guizhou,
China; approval no. 2021-475). Written informed consent was
obtained from the parents or legal guardians for the use of their
data in scientific research at the beginning of enrollment.

Patient Recruitment
Eligibility criteria included peripheral NSCLC diagnosed by
preoperative computed tomography (CT) scan and
pathological findings, operable disease confirmed by
preoperative evaluation, and male or female patients. The
exclusion criteria were as follows: peripheral massive lesion
involving the hilar, calcification of hilar lymph nodes, and
complications that were planned to be simultaneously
managed by surgery or other surgical contraindications that
Frontiers in Oncology | www.frontiersin.org 2
might impact the perioperative outcomes of surgery, such as
seriously poor cardiopulmonary function.

Randomization
Patients who met the eligibility and exclusion criteria were
randomly allocated into the aBVA and VAB groups by
minimization (11, 12) based on clinicopathological
characteristics, including age, sex, pathology, and TNM stage
as the eighth edition of the TNM Classification for Lung
Cancer (13).

Surgical Procedure
All surgical procedures were performed by the same team. The
details of the procedure we used were similar to those described
previously (14). However, there were some components that
should be reiterated. The incision, approximately 3.0 to 4.0 cm
long, was performed at the fifth intercostal space, between the
anterior axillary line and posterior axillary line. A small
disposable plastic wound protector was used to stretch the
incision. A 30°, 10-mm high-definition camera thoracoscope
was used to provide a panoramic view and placed at the posterior
part of the incision. Wedge resection of the lesions was then
performed first in both groups. The main differences between the
two groups were the order of the hilar structures to be dissected.
In the aBVA group (Figure 1 and Video S1), the procedure
proceeded from the posterior to the anterior region (from the
deeper to the superficial site). The fissure was stapled first if it
was incomplete using the tunnel technique (15), and the
posterior ascending artery (“a” in aBVA) was then cut followed
by the upper bronchus. The upper arterial branches (including
variant arterial branches) were then stapled as well as the upper
vein simultaneously with a stapler as the last step.

To shorten the operation duration and reduce the risk
of vessel injury, the hilar lymph nodes and surrounding
tissue were dissociated from the mediastinum and pushed to
the distal end (not removed from the chest right now), which
was extracted along with the upper lung in a protective bag
when the lobectomy was completed and removed in vitro for
histopathological examination.

In the VAB group (Figure 2 and Video S2), the dissecting
orders were as follows: the upper vein was stapled first, followed
by the upper arterial branches and variant arterial branches,
stapling the fissure if it was incomplete. The posterior ascending
A B C

FIGURE 1 | The main steps of the aBVA procedure. (A) Cutting the posterior ascending artery (“a” in aBVA), (B) stapling the upper bronchus, and (C) stapling the
upper arterial branches (including variant arterial branches) as well as upper vein simultaneously.
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artery was then cut, and the upper bronchus was stapled as the
last step.

When the fissure was complete, lobectomy was easier and
faster in both groups because the artery in the fissure was
exposed, and no lung parenchyma was incised. As a rule, in
both groups, double ligation was used for all vessels less than 10
mm in diameter; otherwise, a stapler was used. Systemic node
dissection was performed to remove the right upper and lower
paratracheal, subcarinal, paraesophageal, and pulmonary
ligament lymph nodes. At the end of the surgery, one
intercostal drain was placed through the incision, as described
previously (16), and was removed postoperatively when the daily
drainage was <200 ml with no air leakage and sufficient lung
expansion on chest X-rays. Patients were usually discharged the
day after the chest tube removal and were routinely followed up
after 1 week, every 3 months until 2 years postoperatively, and
every 6 months thereafter.

Conversion to Multiportal VATS
or Thoracotomy
The surgeons made the decision to convert to multiportal VATS
if the operation was difficult to proceed or thoracotomy when
uncontrolled bleeding occurred. If conversion to multiportal
VATS was required, a 1.2-cm assistant incision at the
midaxillary line or another 1.2 cm assistant incision at the
posterior axillary line was performed at the seventh intercostal
space. When conversion to thoracotomy was needed, anterior
and posterior extension of the uniportal incision to about 10 cm
in length at the fifth intercostal space was made.

Data Collection and Statistical Analysis
All clinical data were collected from the institutional database,
anesthesia and surgical notes, and medical and nursing records.
Descriptive statistics were used to describe the demographic
characteristics. Continuous variables were presented as mean ±
Frontiers in Oncology | www.frontiersin.org 3
standard deviation (mean ± SD), and categorical variables are
presented as numbers and percentages. When variances were
equal, a two-sample unpaired t-test with equal variance was used
for continuous variables. For unequal variances, the two-sample
Wilcoxon rank-sum (Mann-Whitney) test was used. c2 or
Fisher’s exact test was used for binary categorical data, and
results are presented as odds ratios (ORs) and 95% confidence
intervals (CIs). Statistical analysis was performed using Stata 15.0
(StataCorp LP). All statistical tests were two sided, and p < 0.05
was considered to indicate a statistically significant difference.
RESULTS

Sixty consecutive patients with right upper peripheral NSCLC
were randomly allocated to the aBVA group (n = 30) and the
VAB group (n = 30). The differences in the clinicopathological
characteristics between the aBVA and VAB groups were not
significant (Table 1). The operating time in the aBVA group
(230.500 ± 68.360 min) was significantly lower than that in the
VAB group (305.600 ± 107.821 min) (p = 0.01). Consequently,
the blood loss in the aBVA group (104.000 ± 70.935 ml) was
significantly lower than that in the VAB group (391.000 ±
625.175 ml) (p = 0.01). Two patients in the VAB group
underwent conversion to 2-portal VATS because of difficulty
in placing the stapler around the superior pulmonary vein due to
a lack of angle. The number of lymph nodes (13.367 ± 5.436 vs.
10.333 ± 7.279, p = 0.072) and lymph node stations (5.067 ±
1.574 vs. 4.467 ± 2.345, p = 0.567) were comparable between the
two groups. The differences in the postoperative drainage tube
time (5.033 ± 3.113 vs. 6.467 ± 4.447 days, p = 0.278) and
hospital stay (8.233 ± 3.390 vs. 9.433 ± 4.523 days, p = 0.361)
were not significant between the two groups (Table 2). No
uncontrolled bleeding or perioperative death occurred, and no
conversion to thoracotomy was needed in either group.
A B

D E

C

FIGURE 2 | The main steps of the VAB procedure. (A) Stapling the upper vein, (B) stapling the upper arterial branches, (C) cutting the variant arterial branches,
(D) cutting the posterior ascending artery, and (E) stapling the upper bronchus.
February 2022 | Volume 12 | Article 828432
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DISCUSSION

The current NCCN guidelines for NSCLC suggest that anatomical
pulmonary resection is preferred for the majority of patients with
NSCLC (8). However, the optimal order for anatomical resection
remains controversial. Traditionally, it has been suggested that the
pulmonary vein be cut first to avoid dissemination of tumor cells,
which could consequently lead to blood micrometastasis and
treatment failure (17–21). However, other studies concluded that
the sequence of ligation of pulmonary vessels did not seem to
influence oncological outcomes or survival (22–24). Despite the
controversy, we still performed wedge resections first for the sake
of clarity in the present study.

In addition, the NCCN guidelines for NSCLC suggest that VATS
or minimally invasive surgery (including robotic-assisted
approaches) should be strongly considered for patients with no
anatomical or surgical contraindictions (8). With the advantages of
Frontiers in Oncology | www.frontiersin.org 4
direct view, easy learning, less operation time and postoperative
drainage duration, decreased postoperative pain and hospitalization,
diminished inflammatory response, and faster access to
chemotherapy (3, 9, 10), uni-VATS has been widely accepted and
used. Therefore, anatomical right upper pulmonary resection was
performed using uni-VATS in this study.

The results of this study demonstrated that the operation time
(230.500 ± 68.360 vs. 305.600 ± 107.821 min, p = 0.01) and blood
loss (104.000 ± 70.935 vs. 391.000 ± 625.175 ml, p = 0.01) in the
aBVAgroupwere significantly shorter than those in theVABgroup.
These results were in accordance with those of a previous
retrospective study by Zhai et al. (22). These advantages may be
attributed to the change in the hilar cutting order. It is well known
that in the VAB procedure, the upper pulmonary vein is the most
difficult structure to divide first with a stapler through a single
incision because it is difficult to achieve better angles for stapler
insertion. Many solutions have been attempted, for example, using
TABLE 1 | Differences in clinicopathological characteristics between the VAB and aBVA groups.

Characteristics VAB group aBVA group p

Sex
Female 18 14 0.301
Male 12 16
Age 59.933 ± 8.103 58.033 ± 7.360 0.345
Pathology
SCC 4 8 0.197
AC 26 22
T
1a 4 5 0.343*
1b 12 7
1c 5 3
2a 7 14
2b 1 0
3 1 1
N
0 23 24 0.809*
1 2 3
2 5 3
Stage
I 16 15 0.356*
IIA 4 9
IIB 5 2
IIIA 5 4
February 2022 | Volume 12 | Article 8
SCC, squamous cell carcinoma; AC, adenocarcinoma.
*Fisher’s exact test.
TABLE 2 | Differences in surgical outcomes between the VAB and aBVA groups.

Characteristics VAB group aBVA group p

Surgical time (min) 305.600 ± 107.821 230.500 ± 68.360 0.001*
Blood loss (ml) 391.000 ± 625.175 104.000 ± 70.935 <0.001*
No. LN removed (n) 10.333 ± 7.279 13.367 ± 5.436 0.072
No. LNS removed (n) 4.467 ± 2.345 5.067 ± 1.574 0.567*
Conversion (n)
No 28 30 0.492**
Yes 2 0
Tube stay (days) 6.467 ± 4.447 5.033 ± 3.113 0.278*
Hospital stay (days) 9.433 ± 4.523 8.233 ± 3.390 0.361*
LN, lymph nodes; LNS, lymph node station.
*Wilcoxon rank-sum (Mann-Whitney) test; **Fisher’s exact test.
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curved-tip staplers or polymer vascular clips, ligation of the vein
using sutures, and cutting theupperarterial branchesfirst (9, 10, 14).
When the aBVA procedure is used, it is easy to cut the posterior
ascending arteryfirst and the upper bronchuswith a stapler through
a single incision because they are farther away from the incision.
It is easier then to cut the upper pulmonary vein as well as the
upper arterial branches (including variant arterial branches), as they
have increased degrees of freedom.

The results of this study also showed that the number of
lymph nodes (13.367 ± 5.436 vs. 10.333 ± 7.279, p = 0.072) and
lymph node stations (5.067 ± 1.574 vs. 4.467 ± 2.345, p = 0.567)
were comparable between the two groups. The differences in the
postoperative drainage tube time (5.033 ± 3.113 vs. 6.467 ± 4.447
days, p = 0.278) and hospital stay (8.233 ± 3.390 vs. 9.433 ± 4.523
days, p = 0.361) were not significantly different between the two
groups. This implies that the aBVA procedure can achieve short-
term surgical outcomes similar to those of the VAB procedure.

The present study had some limitations. It failed to compare
the two procedures in patients with central lung cancer and
lacked the results of long-term surgical outcomes. Further
investigation is required to address these issues.

CONCLUSION
In conclusion, for patients with right upper peripheral lung
cancer, compared with the VAB procedure under uni-VATS,
the aBVA procedure is easier and can achieve the same short-
term surgical outcomes; therefore, it is worth promoting the
application of the aBVA procedure in clinics.

DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.
Frontiers in Oncology | www.frontiersin.org 5
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the ethics board of the Affiliated Hospital of
Guizhou Medical University. The patients/participants
provided their written informed consent to participate in
this study.
AUTHOR CONTRIBUTIONS

KW, JZ, LL, JL, ZT, and XD analyzed and interpreted the data.
KW, LL, and JL were major contributors in writing the
manuscript. KW, ZT, and XD confirm the authenticity of all
the raw data. All authors read and approved the final manuscript.
FUNDING

This study was partly funded by the Beijing Xisike Clinical
Oncology Research Foundation (grant no. Y-Q201801-006)
and the Science and Technology Fund Project of the Health
Commission of Guizhou Province (grant no. Gzwjkj2020-1-111).
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2022.
828432/full#supplementary-material

Supplementary Video 1 | The main steps of the aBVA procedure.

Supplementary Video 2 | The main steps of the VAB procedure.
REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2020. CA A Cancer J Clin
(2020) 70:7–30. doi: 10.3322/caac/21590

2. Flores RM, Park BJ, Dycoco J, Aronova A, Hirth Y, Rizk NP, et al. Lobectomy
by Video-Assisted Thoracic Surgery (VATS) Versus Thoracotomy for Lung
Cancer. J Thorac Cardiovasc Surg (2009) 138:11–8. doi: 10.1016/
j.jtcvs.2009.03.030

3. Matsuura N, Igai H, Ohsawa F, Yazawa T, Kamiyoshihara M. Uniport vs.
Multiport Video-Assisted Thoracoscopic Surgery for Anatomical Lung
Resection-Which Is Less Invasive? J Thorac Dis (2001) 13:244–51.
doi: 10.21037/jtd-20-2759

4. Menna C, Poggi C, Andreetti C, Maurizi G, Ciccone AM, D’Andrilli A, et al.
Does the Length of Uniportal Video-Assisted Thoracoscopic Lobectomy
Affect Postoperative Pain? Results of a Randomized Controlled Trial.
Thorac Cancer (2020) 11:1765–72. doi: 10.1111/1759-7714.13291

5. LimCG, ShinKM, Lim JS, Lim JK, KimHJ, KimWH, et al. Predictors of Conversion
to Thoracotomy During Video-Assisted Thoracoscopic Surgery Lobectomy in Lung
Cancer: Additional Predictive Value of FDG-PET/CT in a Tuberculosis Endemic
Region. J Thorac Dis (2017) 9:2427–36. doi: 10.21037/jtd.2017.07.40

6. Byun CS, Lee S, Kim DJ, Lee JG, Lee CY, Jung I, et al. Analysis of Unexpected
Conversion to Thoracotomy During Thoracoscopic Lobectomy in Lung
Cancer. Ann Thorac Surg (2015) 100:968–73. doi: 10.1016/j.athoracsur.
2015.04.032
7. Samson P, Guitron J, Reed MF, Hanseman DJ, Starnes SL. Predictors of
Conversion to Thoracotomy for Video-Assisted Thoracoscopic Lobectomy: A
Retrospective Analysis and the Influence of Computed Tomography–Based
Calcification Assessment. J Thorac Cardiovasc Surg (2013) 145:1512–8.
doi: 10.1016/j.jtcvs.2012.05.028

8. Ettinger DS, Wood DE, Aisner D, Akerley W, Bauman JR, Bharat A, et al.
NCCN Clinical Practice Guidelines in Oncology: Non-Small Cell Lung Cancer.
Version 5. 2021 (2021). Available at: https://www.nccn.org/guidelines/
guidelines-detail?category=1&id=1450 (Accessed June 16, 2021).

9. Gonzalez-Rivas D. Uniportal Thoracoscopic Surgery: From Medical
Thoracoscopy to non-Intubated Uniportal Video-Assisted Major
Pulmonary Resections. Ann Cardiothorac Surg (2016) 5:85–91.
doi: 10.21037/acs.2016.03.07

10. Gonzalez-Rivas D, ParadelaM, Fernandez R, DelgadoM, Fieira E, Mendez L, et al.
Uniportal Video-Assisted Thoracoscopic Lobectomy: Two Years of Experience.
Ann Thorac Surg (2013) 95:426–32. doi: 10.1016/j.arthoracsur.2012.10.070

11. Taves DR. Minimization: A New Method of Assigning Patients to Treatment and
Control Groups.Clin Pharmacol Ther (1974) 15:443–53. doi: 10.1002/cpt1974155443

12. Treasure T, MacRae KD. Minimisation: The Platinum Standard for Trials?
Randomisation Doesn’t Guarantee Similarity of Groups; Minimistaion Does.
BMJ (1998) 317:362–3. doi: 10.1136/bmj.317.7155.362

13. Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamura H, Eberhardt
WEE, et al. The IASLC Lung Cancer Staging Project: Proposals for Revision of
the TNM Stage Groupings in the Forthcoming (Eighth) Edition of the TNM
February 2022 | Volume 12 | Article 828432

https://www.frontiersin.org/articles/10.3389/fonc.2022.828432/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.828432/full#supplementary-material
https://doi.org/10.3322/caac/21590
https://doi.org/10.1016/j.jtcvs.2009.03.030
https://doi.org/10.1016/j.jtcvs.2009.03.030
https://doi.org/10.21037/jtd-20-2759
https://doi.org/10.1111/1759-7714.13291
https://doi.org/10.21037/jtd.2017.07.40
https://doi.org/10.1016/j.athoracsur.2015.04.032
https://doi.org/10.1016/j.athoracsur.2015.04.032
https://doi.org/10.1016/j.jtcvs.2012.05.028
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1450
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1450
https://doi.org/10.21037/acs.2016.03.07
https://doi.org/10.1016/j.arthoracsur.2012.10.070
https://doi.org/10.1002/cpt1974155443
https://doi.org/10.1136/bmj.317.7155.362
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Wang et al. aBVA Procedure Is Easier
Classification for Lung Cancer. J Thorac Oncol (2016) 11:39–51. doi: 10.1016/
j.jtho.2015.09.009

14. Gonzalez-Rivas D, Fieira E, Delgado M, Mendez L, Fernandez R, de la Torre
M. Uniportal Video-Assisted Thoracoscopic Lobectomy. J Thorac Dis (2013)
5:12. doi: 10.3978/j.issn.2071-1439.2013.07.30

15. Decaluwe H, Sokolow Y, Deryck F, Stanzi A, Depypere L, Moons J, et al.
Thoracoscopic Tunnel Technique for Anatomical Lung Resections: A ‘Fissure
First, Hilum Last’ Approach With Staplers in the Fissureless Patient. Interact
Cardiovasc Thorac Surg (2015) 21:2–7. doi: 10.1093/icvts/ivv048

16. Du X, Chen G, Tian D, Xie L, Zhou H. Modified Tube Fixation Technique for
Uniportal Video-Assisted Thoracic Surgery. VATS (2018) 3:45–5.
doi: 10.21037/vats.2018.10.03

17. Sawabata N, Funaki S, Hyakutake T, Shintani Y, Fujiwara A, Okumura M.
Perioperative Circulating Tumor Cells in Surgical Patients With non-Small
Cell Lung Cancer: Does Surgical Manipulation Dislodge Cancer Cells Thus
Allowing Them to Pass Into the Peripheral Blood? Surg Today (2016)
46:1402–9. doi: 10.1007/s00595-016-1318-4

18. Duan X, Zhu Y, Cui Y, Yang Z, Zhou S, Han Y, et al. Circulating Tumor Cells in the
Pulmonary Vein Increase Significantly After Lobectomy: A Prospective
Observational Study.Thorac Cancer (2019) 10:163–9. doi: 10.1111/1759-7714.12925

19. SawabataN,NakamuraT, Kawaguchi T,Watanabe T,Ouji NS, Ito T, et al. Circulating
Tumor Cells Detected Only After Surgery for Non-Small Cell Lung Cancer: Is it a
Predictor of Recurrence? J Thorac Dis (2020) 12:4623–32. doi: 10.21037/jtd-20-1636

20. Hashimoto M, Tanaka F, Yoneda K, Takuwa T, Matsumoto S, Okumura Y,
et al. Positive Correlation Between Postoperative Tumor Recurrence and
Changes in Circulating Tumor Cell Counts in Pulmonary Venous Blood
(pvCTC) During Surgical Manipulation in non-Small Cell Lung Cancer.
J Thorac Dis (2018) 10:298–306. doi: 10.21037/jtd.2017.12.56

21. Long X, Wu B, Zhang W, Lv G, Yu D, Peng J, et al. Effects of Vessel Interruption
SequenceDuring Lobectomy for Non-Small Cell LungCancer: A Systematic Review
and Meta-Analysis. Front Surg (2021) 8:694005. doi: 10.3389/fsurg.2021.694005
Frontiers in Oncology | www.frontiersin.org 6
22. Zhai H-R, Yang X-N, Nie Q, Liao RQ, Dong S, Li W, et al. Different Dissecting
Orders of the Pulmonary Bronchus and Vessels During Right Upper
Lobectomy Are Associated With Surgical Feasibility and Postoperative
Recovery for Lung Cancer Patients. Chin J Cancer (2017) 36:53.
doi: 10.1186/s40880-017-0220-9

23. Kozak A, Alchimowicz J, Safranow K, Wojcik J, Kochanowski L, Kubisa B,
et al. The Impact of the Sequence of Pulmonary Vessel Ligation During
Anatomic Resection for Lung Cancer on Long-Term Survival – A Prospective
Randomized Trial. Adv Med Sci (2013) 58:156–63. doi: 10.2478/v10039-012-
0061-3

24. Refaely Y, Sadetzki S, Chetrit A, Simansky DA, Paley M, Modan B, et al. The
Sequence of Vessel Interruption During Lobectomy for non–Small Cell Lung
Cancer: Is it Indeed Important? J Thorac Cardiovasc Surg (2003) 125:1313–20.
doi: 10.1016/s0022-5223(03)00022-9

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Wang, Zhang, Li, Liu, Tang and Du. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
February 2022 | Volume 12 | Article 828432

https://doi.org/10.1016/j.jtho.2015.09.009
https://doi.org/10.1016/j.jtho.2015.09.009
https://doi.org/10.3978/j.issn.2071-1439.2013.07.30
https://doi.org/10.1093/icvts/ivv048
https://doi.org/10.21037/vats.2018.10.03
https://doi.org/10.1007/s00595-016-1318-4
https://doi.org/10.1111/1759-7714.12925
https://doi.org/10.21037/jtd-20-1636
https://doi.org/10.21037/jtd.2017.12.56
https://doi.org/10.3389/fsurg.2021.694005
https://doi.org/10.1186/s40880-017-0220-9
https://doi.org/10.2478/v10039-012-0061-3
https://doi.org/10.2478/v10039-012-0061-3
https://doi.org/10.1016/s0022-5223(03)00022-9
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	aBVA Procedure by Uniportal Video-Assisted Thoracoscopic Surgery for Right Upper Peripheral Lung Cancer: A Randomized Trial
	Introduction
	Materials and Methods
	Study Design
	Patient Recruitment
	Randomization
	Surgical Procedure
	Conversion to Multiportal VATS or Thoracotomy
	Data Collection and Statistical Analysis

	Results
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


