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Most new surgical procedures are not properly compared 
with the old ones. One thoracic surgeon or a group in a 
given institution device or modify a surgical technique 
which apparently has more advantages than the one 
they had been performing for years. They publish their 
experience and very soon others follow with their own. 
Then, the building of new knowledge is based on case 
series of different groups, on comparisons with historical 
series or propensity matched cohorts or, very, very rarely, 
on properly designed randomized clinical trials. This is the 
case of sleeve lobectomy for the treatment of non-small 
cell lung cancer (NSCLC): Sir Clement Price Thomas is 
credited for having performed the first bronchial sleeve 
resection in 1947 (1), and after more than seven decades we 
still elaborate on its relative benefits. 

The article discussed here is a meta-analysis of different 
comparisons of sleeve lobectomy with pneumonectomy 
for operable centrally located NSCLC (2). The authors 
collected 27 evaluable articles for the purpose of their study: 
21 cohort studies and 6 retrospective case-control studies. 
No study had been designed as a prospective randomized 
comparison of the two surgical procedures, that is, none 
was a randomized clinical trial. The 27 studies included 
a total of 14,194 patients: 4,145 had undergone sleeve 
lobectomy and 10,049, pneumonectomy. The outcomes 
they wanted to study were operative mortality, 30-day 
mortality, type and rate of complications, local and distant 

recurrence rates, and overall survival rates. However, not 
all studies included the desired information on all the 
outcomes. Thirteen studies reported on operative mortality, 
12 on 30-day mortality, 15 on complications, 15 on local 
recurrence, 9 on distant recurrence, and 8, 11 and 20 on 
1-, 3- and 5-year survival, respectively. Eight studies did 
not report on tumour stage. It is also important to note 
that there was a significant unbalance between sleeve and 
pneumonectomy groups regarding tumour stage. Stage 
IV (only pulmonary metastases, because patients with 
extrapulmonary metastases were formally excluded) in the 
pneumonectomy group accounted for 842 (8.4%) cases, 
while there were 107 (2.6%) in the sleeve lobectomy group 
(P<0.00001). The same occurred with stage III: 2,819 (28%) 
cases in the pneumonectomy group and 679 (16.4%) in 
the sleeve lobectomy group (P<0.00001). These two stages 
already carry worse prognosis compared with stages I and II 
regardless of the resection modality. Therefore, the meta-
analysis is biased unfavourably towards pneumonectomy. 
However, the above comparisons were made taking into 
account the data shown in Table 1 of the commented 
article. A close look at the two most recent and largest series 
included in the meta-analysis seems to indicate that there 
might be some errors in the description of tumour stage. To 
mention just one example, in the article by Pagès et al. (3),  
there is no indication of stage IV tumours neither in the 
sleeve nor in the pneumonectomy groups, but the authors 
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of the meta-analysis indicate that there were 32 and 690 in 
the sleeve and in the pneumonectomy groups, respectively. 
When these figures are matched with the figures in the 
article by Pagès et al., one finds that they correspond to T4 
tumours. T4 tumours may be defined by separate tumour 
nodules in a different ipsilateral lobe, which usually are 
metastases, but T4 may be a category of stages IIIA, IIIB 
and IIIC, and it does not define stage IV per se. The same 
occurs with stage III tumours. According to the authors of 
the meta-analysis, there were 169 in the sleeve lobectomy 
group and 1,482 in the pneumonectomy group, but these 
figures correspond to T3 tumours, a category that can 
be in stage IIB as well as in stages IIIA, IIIB and IIIC, 
depending on the type of nodal involvement. Therefore, it 
is likely that the number of stage IV and stage III tumours 
shown in Table 1 of the meta-analysis is, in fact, lower 
than shown. The same occurs in the article by Abdelsattar 
et al. (4). Regardless of these inaccuracies, it is clear that 
more patients with advanced NSCLC were included in the 
pneumonectomy group. 

Despite the intrinsic difficulties of data extraction from 
original studies for the meta-analysis, the authors made as 
much as they could of the available data. They found that 
operative and 30-day mortality rates were significantly 
higher in the pneumonectomy group. The complication 
and local recurrence rates were similar in both groups, but 
distance recurrence was higher in the pneumonectomy 
group. Regarding 1-, 3- and 5-year survival, patients 
undergoing pneumonectomy fared significantly worse than 
those undergoing sleeve lobectomy. When survival was 
assessed according to pathologic (p) nodal status, those 
patients with pN0-N1 tumours in the sleeve lobectomy 
group had a significantly higher 5-year survival rate 
compared to those undergoing pneumonectomy. This 
survival advantage of sleeve lobectomy was lost in the group 
of patients with pN2 disease. 

Upon reflecting on the results of the meta-analysis, one 
wonders if they are really due to the surgical procedures. 
It already is known that operative mortality is higher for 
pneumonectomies (5), so, if it can be avoided, the patient 
will benefit from the lesser sleeve lobectomy. However, 
complication rates were similar in both groups, indicating 
that sleeve lobectomies had a higher complication rate 
than standard lobectomies, which are usually associated 
with lower complication rates when compared with 
pneumonectomies (5). Local recurrence rates were similar 
in both groups, but distant recurrence was higher in the 
pneumonectomy group, a fact that can be attributed to 

the more advanced tumour stage and not to the surgical 
procedure. Finally, the advantage of sleeve lobectomy in 
cN0-N1 tumours may be due to the higher proportion of 
early stages in this group (lower T categories) and not to 
the procedure; and when there is mediastinal nodal disease, 
the procedure had no impact on survival. The intensity and 
thoroughness with which clinical staging was determined, 
i.e., non-invasive vs. invasive tests, may alter the results, but 
these items were not considered in the meta-analysis. It is 
not known, either, whether N2 disease had been diagnosed 
preoperatively and the patients operated electively or 
whether pN2 was an incidental finding at the time of 
tumour resection or upon pathologic study of the resected 
specimens. 

There are two relevant clinical issues on which this 
meta-analysis cannot shed light, i.e., the impact of induction 
therapy on postoperative outcomes and the need to cover 
the bronchial anastomosis. While induction therapy does 
not seem to affect postoperative morbidity and mortality 
after sleeve lobectomy (6), it has a deleterious effect after 
pneumonectomy (7). Given the number of advanced stage 
tumours, it is reasonable to think that many patients had 
received induction therapy, but this item was not included in 
the meta-analysis, most probably because it was impossible 
to analyse independently. Since there was a greater number 
of patients with advanced NSCLC in the pneumonectomy 
group, induction therapy may have been responsible, at 
least in part, for the higher mortality rate in this group. 

The other point of frequent discussion is the need to 
cover the bronchial anastomosis. The authors of the meta-
analysis describe the different types of bronchial suture and 
state that it does not modify the outcomes, although they 
do not provide data to support their statement. They also 
describe that the bronchial anastomosis and the vascular 
structures are usually separated by pedicled pleural or 
pericardial fat, but this procedure was not analysed in the 
meta-analyses. Some authors do not consider it necessary (8),  
while others pay a lot of attention to the harvesting, care 
and placement of viable tissue to cover the anastomosis 
(9,10). Several procedures have been developed for this 
purpose, including the intercostal pedicle flap, the pleural 
and pericardial flaps, the pericardial fat pad flap, the 
pedicled pericardiophrenic graft, and the omentum (11). 

The authors conclude that randomized clinical trials 
are needed to clarify the value of sleeve lobectomy and 
pneumonectomy for NSCLC, but do we really need them? 
They quote Jean Deslauriers  saying that pneumonectomy is 
a disease in itself, which is true for many patients, but it also 
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is a life-saving operation for many others. Pneumonectomy 
puts the patient in a very vulnerable situation, but a properly 
performed pneumonectomy achieving an oncologic 
complete resection (12) is better than a suboptimal 
sleeve lobectomy that has not attained completeness. 
Especially in patients who can undergo pneumonectomy, 
completeness of resection should not be sacrificed to 
save lung parenchyma. Complete resection of NSCLC 
is the only surgical procedure significantly associated 
with longer tumour remission and survival (13-15).  
Sleeve lobectomy is a time-honoured operation: it is safe, 
even after induction therapy; it may have a higher rate 
of postoperative complication than standard lobectomy, 
but not higher than that of pneumonectomy; it saves lung 
parenchyma, not only useful from the strict functional point 
of view, but also useful to help the patient endure adjuvant 
therapy when needed. In the light of all this, a randomized 
clinical trial would be, first, difficult not only to design 
but to perform, because surgical procedures are surgeon-
dependent and difficult to standardize; and second, unfair to 
those patients who, being able to undergo sleeve lobectomy, 
would be randomly assigned to pneumonectomy. 

Considering all that is known today about sleeve 
lobectomy and in the light of the commented meta-analysis, 
in our opinion, sleeve lobectomy should be performed in 
all patients whose tumours can be completely removed with 
this procedure, even if, from the functional point of view, 
they can undergo pneumonectomy. 
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