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The recent paper published by Zhou et al. (1) is an 
enthusiastic report concerning robotic surgery and anatomic 
segmentectomies, two topics of great and increasing 
relevance in the context of the treatment of non-small 
cell lung cancer (NSCLC). In particular, they compared 
the short-term outcomes of patients submitted to robotic 
sublobar resections to those operated with video-assisted 
thoracoscopic surgery (VATS) or open techniques.

The first consideration concerns the widespread 
tendency to resect less parenchyma as possible among 
thoracic surgeons, preferring in most of the cases segmental 
resections instead of lobectomy. This debate is still open: we 
know that the last available Chest guidelines (2) recommend 
lobectomies in medically fit patients with stage I and II 
NSCLC while sublobar resections in patients with major 
increased risk of perioperative mortality or competing 
causes of death (age or comorbidities related) or in case of 
ground glass opacities ≤2 cm. We have to take into account 
that these guidelines were published almost ten years ago 
and in the meantime the scenario has changed. Several 
studies during these last years have investigated oncological 
and survival outcomes of sublobar resections even though 
a homogeneous consensus on the non-inferiority of 
segmentectomy compared with lobectomy has not been 
achieved yet.

For example, making a simple search on PubMed typing 
“lobectomy versus segmentectomy meta-analysis” you can 
find more than 20 results in the last ten years of which 
9 in the last 2 years (3-11) without homogeneous results 
and conclusions. Recently, also two randomized trials have 
been published on this topic (12,13). The first one (12) 
found no differences in terms of peri-operative and short-

term outcomes between the two techniques but without 
reporting long-term data on the overall and disease-free 
survival. The second one (13) provided results on long-
term outcomes showing a superiority of segmentectomy 
over lobectomy in 5-year overall and relapse free survival. 
They concluded assessing that segmentectomy should 
be the standard procedure in patients with small-sized 
peripheral NSCLC. Giving these updated evidences, it 
would not be surprising to assist to a change of indications 
in the upcoming guidelines. Despite a growing number 
of evidences suggesting that segmentectomy is a reliable 
option rather than lobectomy in selected cases, there 
is lack of data regarding long-term results of robotic 
segmentectomy and also in this study data on long-term 
outcomes are not provided.

Another  noteworthy  f ind ing  reported  by  th i s  
study (1) is the increasing rate over time of complex 
segmental resections performed with robotic platform. 
Complex segmentectomies, intended as any single and/or 
multiple individual segmentectomies of upper segments, 
lingula, right middle lobe, or basilar segments and not 
included as “simple”, are the most challenging for the 
issues in identifying the intersegmental plane and the 
proper bronchovascular supply. The rate of complex 
segmentectomies reported was significantly higher in the 
robotic group (45% vs. 15% in the VATS group and 22% 
in the thoracothomic one). This reflects the unquestionable 
great accuracy and ability of dissection achievable by the 
robotic technology associated to the high magnification 
of the field of vision and the three-dimensional optics 
during surgery. Again, in support to a more precise surgical 
dissection technique with a “smart stapling” technology 
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in the new generation robot (Da Vinci Xi), they reported 
lower rate of prolonged air leak in the robotic group (4% 
compared to 13% in the VATS group) with a lower rate of 
conversion to open.

Having in mind all these considerations, we feel we 
can share the enthusiasm of Zhou et al. (1) in performing 
robotic segmentectomies but there is also the other side of 
the coin to consider.

First, robotic technique to be safely performed, needs a 
robust learning curve: a recent study reported that almost 40 
surgeries are needed to achieve technical competencies (14). 
It’s reasonable to think that at the beginning of the learning 
curve the outcomes of the robotic arm might not be so 
optimistic, with a higher rate of complications, conversions, 
operative times and consequently costs so a comparison 
between the outcomes of the different techniques in 
different eras should be reported.

Again, no well-powered and multicentre randomized 
trials have been performed yet to show the superiority of 
robotic surgery compared to VATS and open in performing 
sublobar resection and the current available evidence is 
only based on non-randomized trial with conflicting results. 
We have to consider that the reported outcomes are highly 
influenced by the surgical technique with which the center 
and the surgeons are most confident. 

In conclusion, we think that both robotic surgery and 
sublobar resections have a great potential in the setting of 
treatment of NSCLC and we expect that their popularity 
will increase more and more in the next years but this 
must be balanced with the surgeon’s confidence with the 
technique and the center’s expertise, always guaranteeing 
the best quality of care to the patients.

Acknowledgments

Funding: None. 

Footnote 

Provenance and Peer Review: This article was commissioned 
by the editorial office, Video-Assisted Thoracic Surgery. The 
article did not undergo external peer review. 

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at https://vats.
amegroups.com/article/view/10.21037/vats-22-15/coif). 
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Zhou N, Corsini EM, Antonoff MB, et al. Robotic 
Surgery and Anatomic Segmentectomy: An Analysis of 
Trends, Patient Selection, and Outcomes. Ann Thorac 
Surg 2022;113:975-83.

2. Howington JA, Blum MG, Chang AC, et al. Treatment of 
stage I and II non-small cell lung cancer: Diagnosis and 
management of lung cancer, 3rd ed: American College 
of Chest Physicians evidence-based clinical practice 
guidelines. Chest 2013;143:e278S-313S.

3. Winckelmans T, Decaluwé H, De Leyn P, et al. 
Segmentectomy or lobectomy for early-stage non-small-
cell lung cancer: a systematic review and meta-analysis. 
Eur J Cardiothorac Surg 2020;57:1051-60.

4. Zeng W, Zhang W, Zhang J, et al. Systematic review and 
meta-analysis of video-assisted thoracoscopic surgery 
segmentectomy versus lobectomy for stage I non-small cell 
lung cancer. World J Surg Oncol 2020;18:44.

5. Feng J, Wang LF, Han TY, et al. Survival Outcomes of 
Lobectomy Versus Segmentectomy in Clinical Stage I 
Non-Small Cell Lung Cancer: A Meta-Analysis. Adv Ther 
2021;38:4130-7.

6. Xu Y, Qin Y, Ma D, et al. The impact of segmentectomy 
versus lobectomy on pulmonary function in patients with 
non-small-cell lung cancer: a meta-analysis. J Cardiothorac 
Surg 2022;17:107.

7. Ma J, Li X, Zhao S, et al. Robot-assisted thoracic surgery 
versus video-assisted thoracic surgery for lung lobectomy 
or segmentectomy in patients with non-small cell lung 
cancer: a meta-analysis. BMC Cancer 2021;21:498.

8. Zheng YZ, Zhai WY, Zhao J, et al. Oncologic outcomes 

https://vats.amegroups.com/article/view/10.21037/vats-22-15/coif
https://vats.amegroups.com/article/view/10.21037/vats-22-15/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Video-Assisted Thoracic Surgery, 2022 Page 3 of 3

© Video-Assisted Thoracic Surgery. All rights reserved. Video-assist Thorac Surg 2022;7:18 | https://dx.doi.org/10.21037/vats-22-15

of lobectomy vs. segmentectomy in non-small cell lung 
cancer with clinical T1N0M0 stage: a literature review and 
meta-analysis. J Thorac Dis 2020;12:3178-87.

9. Wang X, Guo H, Hu Q, et al. Pulmonary function after 
segmentectomy versus lobectomy in patients with early-
stage non-small-cell lung cancer: a meta-analysis. J Int 
Med Res 2021;49:3000605211044204.

10. Lv F, Wang B, Xue Q, et al. Lobectomy vs. sublobectomy 
for stage I non-small-cell lung cancer: a meta-analysis. Ann 
Transl Med 2021;9:751.

11. Zhang J, Feng Q, Huang Y, et al. Updated Evaluation of 
Robotic- and Video-Assisted Thoracoscopic Lobectomy 
or Segmentectomy for Lung Cancer: A Systematic Review 
and Meta-Analysis. Front Oncol 2022;12:853530.

12. Stamatis G, Leschber G, Schwarz B, et al. Perioperative 
course and quality of life in a prospective randomized 
multicenter phase III trial, comparing standard lobectomy 
versus anatomical segmentectomy in patients with non-
small cell lung cancer up to 2 cm, stage IA (7th edition of 
TNM staging system). Lung Cancer 2019;138:19-26.

13. Saji H, Okada M, Tsuboi M, et al. Segmentectomy versus 
lobectomy in small-sized peripheral non-small-cell lung 
cancer (JCOG0802/WJOG4607L): a multicentre, open-
label, phase 3, randomised, controlled, non-inferiority 
trial. Lancet 2022;399:1607-17.

14. Zhang Y, Liu S, Han Y, et al. Robotic Anatomical 
Segmentectomy: An Analysis of the Learning Curve. Ann 
Thorac Surg 2019;107:1515-22.

doi: 10.21037/vats-22-15
Cite this article as: Dell’Amore A, Faccioli E. Robotic 
segmentectomy: is the game really worth the candle? Video-
assist Thorac Surg 2022;7:18.


