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While the results of controlled studies are still pending 
(1-3), interest in sublobar resections (SLRs) is growing 
in the thoracic surgeons’ community. This is evidenced 
by the number of publications (4) and even conferences 
dedicated to this topic. However, the subject remains highly 
controversial, with those who consider SLR can be applied 
to some early stage cancers—even in patients who could 
tolerate a lobectomy—and those who believe that SLR 
should be proposed only in patients who are fragile or have 
a compromised respiratory function.

In surgery, it is usual practice to answer a question by 
basing on published results, if possible from randomized 
studies or large cohort series. We can however analyze 
these studies in two parts: (I) what do the published studies 
suggest and (II) can we trust the results? In other words, are 
these studies reliable and unbiased?

What do publications say? The excellent article of 
Mimae and Okada (5) is no exception to a rule present 
in almost all articles dealing with SLR, i.e., citing once 
again the 1995 Lung Cancer Study Group study (6), which 
showed a superiority of lobectomies over SLR in terms 
of local recurrence and survival for pT1aN0 non-small 
cell lung carcinomas (NSCLCs). Few thoracic surgery 
publications have had such a significant and prolonged 
impact as the article by Ginsberg et al., although its 
methodology was questionable. Not only was the number 
of patients small [247], but the SLR group included 
both wedge resections and segmentectomies, and there 

were no technical data on lymph node (LN) (Figure 1)  
dissection and intraoperative analysis of nodes and 
resection margins (Figure 2). The large cohort study by 
Whitson et al. showed much more convincing results (7).  
Although this was a retrospective survey, it was based on 
the analysis of more than 14,000 patients from the SEER 
database with stage I adenocarcinoma or squamous cell 
carcinomas. It showed a significant different survival in favor 
of lobectomies, whatever the tumor size. Similar results 
have been published recently, in particular the meta-analysis 
by Rao et al. who concluded SLR should not be used for 
pure solid tumors, whatever their size (8). It should be noted, 
however, that 2 other recent meta-analyses concluded that 
results were equivalent for tumors <2 cm (9,10).

Second question: can we trust the published results? 
The concern raised by these apparently rigorous studies 
is the following: on reading the articles, we miss some 
technical data that are yet essential for comparing the two 
techniques. For example, it is most often not mentioned 
if the intersegmental LNs are cleared and, above all, if 
they are analyzed by frozen section in order to enlarge 
the resection or to switch to a lobectomy. Similarly, it 
is generally not indicated if there is an intraoperative 
analysis of the resection margins. We know from the 
results published by Schuchert et al. that local recurrences 
are highly correlated to the width of the margin (11). If 
these 2 analyses, i.e., margins and intersegmental LN, are 
not done, a certain rate of recurrences is unavoidable and 
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the results of the SLR group will thus be jeopardized. On 
our initial series of 284 thoracoscopic segmentectomies, 
we had demonstrated there were 15 unplanned enlarged 
resections, mainly for insufficient safety margin or invaded 
or suspicious LN at frozen section (12). An illustration of 
shortcomings of many publications is found in the work of 
Subramanian et al. comparing a group of 1,354 lobectomies 
with a group of 333 SLR for early-stage NSCLCs (13). 
Overall survival was identical but the risk of recurrence 
was 39% higher in the SLR group. In fact, out of the 333 
SLR, there were actually 285 wedge resections and only 48 
segmentectomies. The mean number of LNs removed in 
the Lobectomy group was 7 and only 1 in the SLR group, 
and the resection margins were invaded in 6.6% of cases. 
Such deficiencies are most likely found in other centers but 
are unknown and not published. Given that the practice of 
segmentectomies is very demanding, especially when these 
procedures are performed by thoracoscopy, questions arise 
about the technical rigor with which they are performed 
and therefore about the results. One may wonder whether 
we should not rely on more limited and monocentric studies 
from expert centers. In several of these studies, anatomic 
segmentectomies compared very favorably with lobectomies 
(14-16).

As indicated by Mimae and Okada, we have to wait for 
the three ongoing randomized trials to have a more precise 
idea of the results. However, it should be noted that one of 
these trials mixes anatomical segmentectomies and wedge 
resections, which will pose a problem in interpreting the 
results unless the sample sizes are large enough to allow 
for subgroup analysis. There is also a risk of a high bias 
in patient selection related to surgical practice. Thus, as 

mentioned in the recent article by Kamel et al. (17) on the 
technique used to resect stage Ia NSCLC detected in a 
screening program, only a minority of surgeons perform 
thoracoscopic segmentectomies. However, one may wonder 
how decision is made between a lobectomy (mastered 
by any thoracic surgeon) and a complex thoracoscopic 
segmentectomy, the practice of which is far from being 
common in many centers, at least in Europe and the USA.

While waiting for the results of these studies, can we 
assert there is a real benefit to performing an SLR rather 
than a lobectomy? Is it worth it?

In terms of lung function preservation, the published 
results are contradictory. According to Charloux and Quoix, 
there is a benefit but only a minor one (18). In fact, Macke 
et al. did show that the gain in FEV1 is proportional to the 
number of segments removed and that the benefit is real for 
SLRs limited to one or two segments (19). The majority of 
studies confirm that SLRs preserve parenchyma better than 
lobectomies (19-21).

The postoperative complication rate is also lower 
after SLR than after lobectomy and the length of stay 
is shorter (22). The benefit of SLR is optimal when the 
procedure is performed via closed chest surgery, as shown 
by several studies (23-25). We had demonstrated that the 
thoracoscopic approach very significantly reduces the 
morbidity of segmentectomies (26). 

In all, a large number of recent publications point in the 
same direction: SLR better preserves respiratory function—
and therefore quality of life—and has fewer complications 
than lobectomies. If the ongoing trials (1-3) confirm 
the results of recent monocentric series, that is, survival 
without recurrence is identical or even superior to that of 
lobectomies, the switch to thoracoscopic or robotically 
assisted anatomical segmentectomies will  become 
unavoidable. 

Thoracic surgeons will then have to face a technical 
gap much more challenging than the “open versus closed 
chest” gap, especially for complex segmentectomies. For 
it would be disputable to choose between lobectomy and 
segmentectomy simply because one does not master this or 
that technique. To overcome these difficulties, the surgeon 
will not only have to master the techniques but will have 
to rely on several technologies, e.g., target location by 
endobronchial navigation or any other mean, preoperative 
modelling and/or 3D printing and intersegmental plane 
identification. 

Figure 1 Example of an intersegmental lymph node (arrow) 
discovered during a left S2 segmentectomy. It should be retrieved 
and sent for frozen section.



4566 Gossot et al. Thoracoscopic segmentectomies: the coming challenge

© Journal of Thoracic Disease. All rights reserved.   J Thorac Dis 2020;12(8):4564-4567 | http://dx.doi.org/10.21037/jtd.2020.04.27

Acknowledgments

Funding: None.

Footnote

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/jtd.2020.04.27). ASG reports personal fees 
from Medtronic Company, outside the submitted work; 
DG serves as an unpaid editorial board member of Journal 
of Thoracic Disease from Feb 2014 to Jan 2020, he reports 
personal fees from Delacroix-Chevalier, personal fees from 
Medtronic, during the conduct of the study. AVM has 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.	 Aokage K, Saji H, Suzuki K, et al. A non-randomized 
confirmatory trial of segmentectomy for clinical T1N0 
lung cancer with dominant ground glass opacity based on 
thin-section computed tomography (JCOG1211). Gen 
Thorac Cardiovasc Surg 2017;65:267-72.

2.	 Altorki N, Wang X, Wigle D, et al. Perioperative mortality 
and morbidity after sublobar versus lobar resection for 
early-stage non-small-cell lung cancer: post-hoc analysis 
of an international, randomised, phase 3 trial (CALGB/
Alliance 140503). Lancet Respir Med 2018;6:915-24.

3.	 Suzuki K, Saji H, Aokage K, et al. Comparison of 
pulmonary segmentectomy and lobectomy: Safety 
results of a randomized trial. J Thorac Cardiovasc Surg 
2019;158:895-907.

4.	 Cao C, Tian DH, Wang D, et al. Sublobar resections—
current evidence and future challenges. J Thorac Dis 

Figure 2 Two ways of predicting the safety margins. (A) Modelization of on a 3-dimensional reconstruction. The target nodule is green, the 
margin is represented by a yellow sphere. (B) at completion of the segmentectomy, the specimen is sent for frozen section for examination of 
the staple line, between two stiches (thin white arrows). Large white arrow = target nodule, large yellow arrow = margin length between the 
nodule and the staple line.

A B

http://dx.doi.org/10.21037/jtd.2020.04.27
http://dx.doi.org/10.21037/jtd.2020.04.27
https://creativecommons.org/licenses/by-nc-nd/4.0/


4567Journal of Thoracic Disease, Vol 12, No 8 August 2020

© Journal of Thoracic Disease. All rights reserved.   J Thorac Dis 2020;12(8):4564-4567 | http://dx.doi.org/10.21037/jtd.2020.04.27

2017;9:4853-5.
5.	 Mimae T, Okada M. Are segmentectomy and lobectomy 

comparable in terms of curative intent for early stage 
non-small cell lung cancer? Gen Thorac Cardiovasc Surg 
2020;68:703-6.

6.	 Ginsberg L, Rubinstein L. Randomized trial of lobectomy 
versus limited resection for T1N0 non-small cell lung 
cancer. Lung cancer study group. Ann Thorac Surg 
1995;60:615-22.

7.	 Whitson BA, Groth SS, Andrade RS, et al. Survival after 
lobectomy versus segmentectomy for stage I non-small cell 
lung cancer: a population-based analysis. Ann Thorac Surg 
2011;92:1943-50.

8.	 Rao S, Ye L, Min L, et al. Meta-analysis of segmentectomy 
versus lobectomy for radiologically pure solid or 
solid-dominant stage IA non-small cell lung cancer. J 
Cardiothorac Surg 2019;14:197.

9.	 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.

10.	 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. [Epub ahead of print]. 

11.	 Schuchert M, Pettiford B, Keeley S, et al. Anatomic 
Segmentectomy in the Treatment of Stage I Non-Small 
Cell Lung Cancer. Ann Thorac Surg 2007;84:926-33.

12.	 Gossot D, Lutz JA, Grigoroiu M, et al. Unplanned 
Procedures During Thoracoscopic Segmentectomies. Ann 
Thorac Surg 2017;104:1710-7.

13.	 Subramanian M, McMurry T, Meyers B, et al. Long-Term 
Results for Clinical Stage IA Lung Cancer: Comparing 
Lobectomy and Sublobar Resection. Ann Thorac Surg 
2018;106:375-81.

14.	 Lutz JA, Seguin-Givelet A, Grigoroiu M, et al. 
Oncological results of full thoracoscopic major pulmonary 
resections for clinical Stage I non-small-cell lung cancer. 
Eur J Cardiothorac Surg 2019;55:263-70. 

15.	 Handa Y, Tsutani Y, Mimae T, et al. Complex 
segmentectomy in the treatment of stage IA non-small-cell 
lung cancer. Eur J Cardiothorac Surg 2020;57:114-21. 

16.	 Tsutani Y, Tsubokawa N, Ito M, et al. Postoperative 
complications and prognosis after lobar resection versus 
sublobar resection in elderly patients with clinical Stage 
I non-small-cell lung cancer. Eur J Cardiothorac Surg 
2018;53:366-71. 

17.	 Kamel MK, Lee B, Harrison S, et al. Do the surgical 

results in the National Lung Screening Trial reflect 
modern thoracic surgical practice? J Thorac Cardiovasc 
Surg 2019;157:2038-2046.e1.

18.	 Charloux A, Quoix E. Lung segmentectomy: does it offer 
a real functional benefit over lobectomy ? Eur Respir Rev 
2017;26:146.

19.	 Macke RA, Schuchert MJ, Odell DD, et al. Parenchymal 
preserving anatomic resections result in less pulmonary 
function loss in patients with Stage I non-small cell lung 
cancer. J Cardiothorac Surg 2015;10:49.

20.	 Kim SJ, Ahn S, Lee YJ, et al. Factors associated with 
preserved pulmonary function in non-small-cell lung 
cancer patients after video-assisted thoracic surgery. Eur J 
Cardiothorac Surg 2016;49:1084-90. 

21.	 Nomori H, Shiraishi A, Cong Y, et al. Differences in 
postoperative changes in pulmonary functions following 
segmentectomy compared with lobectomy. Eur J 
Cardiothorac Surg 2018;53:640-7.

22.	 Hwang Y, Kang CH, Kim HS, et al. Comparison 
of thoracoscopic segmentectomy and thoracoscopic 
lobectomy on the patients with non-small cell lung cancer: 
a propensity score matching study. Eur J Cardiothorac 
Surg 2015;48:273-8.

23.	 Ghaly G, Kamel M, Nasar A, et al. Video-assisted 
thoracoscopic surgery is a safe and effective alternative to 
thoracotomy for anatomical segmentectomy in patients 
with clinical stage i non-small cell lung cancer. Ann 
Thorac Surg 2016;101:465-72.

24.	 Smith CB, Kale M, Mhango G, et al. Comparative 
outcomes of elderly stage I lung cancer patients treated 
with segmentectomy via video-assisted thoracoscopic 
surgery versus open resection. J Thorac Oncol 
2014;9:383-9.

25.	 Witte B, Stenz C, Vahl CF, et al. Comparative intention-
to-treat analysis of the video-assisted thoracoscopic 
surgery approach to pulmonary segmentectomy for 
lung carcinoma‡. Interact Cardiovasc Thorac Surg 
2015;21:276-83.

26.	 Traibi A, Grigoroiu M, Boulitrop C, et al. Predictive 
factors for complications of anatomical pulmonary 
segmentectomies. Interact Cardiovasc Thorac Surg 
2013;17:838-44.

Cite this article as: Gossot D, Mariolo AV, Seguin-Givelet 
A. Thoracoscopic anatomical segmentectomies for early-stage 
lung cancer: the coming challenge. J Thorac Dis 2020;12(8):4564-
4567. doi: 10.21037/jtd.2020.04.27


