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BACKGROUND
The increased detection of small-sized peripheral non–small-cell lung cancer 
(NSCLC) has renewed interest in sublobar resection in lieu of lobectomy.

METHODS
We conducted a multicenter, noninferiority, phase 3 trial in which patients with 
NSCLC clinically staged as T1aN0 (tumor size, ≤2 cm) were randomly assigned to 
undergo sublobar resection or lobar resection after intraoperative confirmation of 
node-negative disease. The primary end point was disease-free survival, defined as 
the time between randomization and disease recurrence or death from any cause. 
Secondary end points were overall survival, locoregional and systemic recurrence, 
and pulmonary functions.

RESULTS
From June 2007 through March 2017, a total of 697 patients were assigned to 
undergo sublobar resection (340 patients) or lobar resection (357 patients). After 
a median follow-up of 7 years, sublobar resection was noninferior to lobar resec-
tion for disease-free survival (hazard ratio for disease recurrence or death, 1.01; 
90% confidence interval [CI], 0.83 to 1.24). In addition, overall survival after sub-
lobar resection was similar to that after lobar resection (hazard ratio for death, 
0.95; 95% CI, 0.72 to 1.26). The 5-year disease-free survival was 63.6% (95% CI, 
57.9 to 68.8) after sublobar resection and 64.1% (95% CI, 58.5 to 69.0) after lobar 
resection. The 5-year overall survival was 80.3% (95% CI, 75.5 to 84.3) after sub-
lobar resection and 78.9% (95% CI, 74.1 to 82.9) after lobar resection. No substan-
tial difference was seen between the two groups in the incidence of locoregional 
or distant recurrence. At 6 months postoperatively, a between-group difference of 
2 percentage points was measured in the median percentage of predicted forced 
expiratory volume in 1 second, favoring the sublobar-resection group.

CONCLUSIONS
In patients with peripheral NSCLC with a tumor size of 2 cm or less and patho-
logically confirmed node-negative disease in the hilar and mediastinal lymph 
nodes, sublobar resection was not inferior to lobectomy with respect to disease-
free survival. Overall survival was similar with the two procedures. (Funded by the 
National Cancer Institute and others; CALGB 140503 ClinicalTrials.gov number, 
NCT00499330.)
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In 1995, the Lung Cancer Study Group 
reported the results of a randomized trial 
comparing lobectomy with sublobar resection 

in patients with clinical T1N0 non–small-cell 
lung cancer (NSCLC).1 The frequency of local 
recurrence was three times as high with sub-
lobar resection as with lobectomy, and lung 
cancer–related mortality was 50% higher with 
sublobar resection. These results established 
lobectomy as the standard of surgical care for 
patients with clinical T1N0 NSCLC. In the decades 
since, advances in imaging and staging methods 
have allowed the detection of smaller and earlier 
tumors, a situation that has rekindled interest in 
sublobar resection for patients with clinical stage 
IA NSCLC who might otherwise be candidates 
for lobectomy.2-5 Japanese investigators recently 
reported the results of a large, randomized trial 
(JCOG0802) comparing lobectomy with anatomi-
cal segmentectomy in patients with clinical stage 
IA NSCLC with a tumor size of 2 cm or less.6 
After a median follow-up of approximately 7 years, 
anatomical segmentectomy was superior to lo-
bectomy for overall survival (primary end point) 
and noninferior to lobectomy for relapse-free 
survival. Here, we report the results of a ran-
domized international trial comparing sublobar 
resection (wedge resection or segmentectomy) 
with lobectomy in patients with clinical stage IA 
NSCLC with a tumor size of 2 cm or less.

Me thods

Trial Design and Patients

Cancer and Leukemia Group B (CALGB) 140503 
was a multicenter, international, randomized, 
noninferiority, phase 3 trial involving patients 
with NSCLC clinically staged as T1aN0. CALGB 
is now part of the Alliance for Clinical Trials in 
Oncology (hereafter referred to as the Alliance). 
Clinical staging was based on the seventh edition 
of the tumor–node–metastasis staging system. 
Patients were recruited from 83 academic and 
community-based institutions in the United States, 
Canada, and Australia. Patients were registered 
to the trial if they had met the preoperative eli-
gibility criteria, and they underwent randomiza-
tion after meeting the intraoperative eligibility 
criteria. Preoperative eligibility criteria included 
the presence of a peripheral lung nodule with a 
solid component measuring 2 cm or less on pre-

operative computed tomography (CT) that was 
presumed or confirmed to be NSCLC; a center of 
the tumor, as seen on CT, that was located in the 
outer third of the lung and a tumor location that 
was suitable for either sublobar resection (wedge 
or segment) or lobar resection; an Eastern Coop-
erative Oncology Group (ECOG) performance-
status score of 0, 1, or 2 (on a 5-point scale in 
which higher numbers indicate greater disability); 
no malignant disease within the past 3 years 
other than nonmelanoma skin cancer, superfi-
cial bladder cancer, or carcinoma in situ of the 
cervix; no previous chemotherapy or radiation 
therapy for the index lung cancer; no evidence 
of locally advanced or metastatic disease; and 
an age of 18 years or older. Patients with pure 
ground-glass opacities or pathologically con-
firmed N1 or N2 disease were not eligible.

Intraoperative eligibility criteria included his-
tologic confirmation of NSCLC (if not already 
obtained) and confirmation of N0 status by 
means of frozen-section examination (for tumors 
on the right side, node levels 4, 7, and 10; for 
tumors on the left side, node levels 5 or 6, 7, and 
10). Nodes that were previously sampled by 
means of mediastinoscopy, endobronchial ultra-
sonography, or endoscopic ultrasonography with-
in 6 weeks before the definitive surgical proce-
dure did not need to be resampled.

Trial Oversight

The trial was conducted according to the prin-
ciples of the Declaration of Helsinki and the 
International Council for Harmonisation Good 
Clinical Practice guidelines. The protocol was 
approved by the CALGB/Alliance central institu-
tional review board and the institutional review 
board at each participating institution and is 
available with full text of this article at NEJM.org. 
All the patients provided written informed con-
sent before trial enrollment. Since activation of 
CALGB/Alliance 140503, the trial has been mon-
itored by the Alliance data and safety monitor-
ing board twice a year.

The first two authors developed the trial de-
sign, had full access to the raw data, and ana-
lyzed the data. The first author wrote the first 
draft of the manuscript. All the authors had the 
opportunity to revise the manuscript and vouch 
for the completeness and accuracy of the data 
and for the adherence of the trial to the proto-

A Quick Take 
is available at 

NEJM.org
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col. The primary funder (National Cancer Insti-
tute) approved the trial design but had no role in 
the collection, interpretation, or analysis of the 
data or in the writing of the manuscript. There 
were no agreements concerning confidentiality 
of the data between the primary funder and the 
authors or the participating institutions.

Randomization and Procedures

Eligible patients were preregistered to the trial 
with the use of the Oncology Patient Enrollment 
Network registration system, a Web-based sys-
tem for patients’ enrollment into National Can-
cer Institute–sponsored cooperative group clin-
ical trials. Once intraoperative eligibility (as 
described above) was confirmed, patients under-
went randomization (in a 1:1 ratio) to either 
sublobar resection or lobar resection on the ba-
sis of a permuted-block randomization scheme 
with stratification according to radiographic 
tumor size (<1 cm, 1 to 1.5 cm, or >1.5 to 2.0 cm), 
histologic type (squamous-cell carcinoma, adeno-
carcinoma, or other), and smoking status (never, 
former, or current). Trial-group assignments were 
not concealed to patients, surgeons, nurses, data 
managers, or statisticians. The type of sublobar 
resection (wedge resection or segmentectomy) 
and the choice of surgical approach (thoracoto-
my vs. video- or robotic-assisted thoracoscopic 
surgery) was at the surgeon’s discretion.

End Points

The primary end point was disease-free survival, 
defined as the time between randomization and 
disease recurrence or death from any cause, 
whichever occurred first. The primary objective 
was to determine whether sublobar resection (seg-
mentectomy or wedge resection) is noninferior 
to lobectomy with respect to disease-free survival 
among patients with small NSCLC (tumor size, 
≤2 cm) exclusive of second primary lung cancer.

Secondary end points were overall survival, 
locoregional and systemic recurrence, and expi-
ratory flow rates 6 months postoperatively. 
Overall survival was defined as the time between 
randomization and death from any cause. Locore-
gional recurrence was defined as recurrent dis-
ease in the lung or the hilar nodes of the index 
lobe. Regional recurrence was defined as isolated 
mediastinal nodal recurrence. All other recur-
rence was deemed to be systemic.

Statistical Analysis

The trial was designed to have approximately 80% 
power with 351 events of disease recurrence or 
death to reject the null hypothesis that the haz-
ard ratio after sublobar resection as compared 
with after lobectomy is less than 1.306 by 
stratified log-rank test for noninferiority at a 
one-sided significance level of 5% when the true 
hazard ratio is 1. With a prespecified noninferior-
ity margin of 1.306, there is a 5% chance that 
the null hypothesis will be rejected when the 
hazard ratio after sublobar resection is 30.6% 
higher than after lobectomy. A justification of 
the noninferiority margin is provided in the 
Supplementary Appendix, available at NEJM.org. 
Interim analyses with early stopping boundaries 
were planned for noninferiority (i.e., early evi-
dence that sublobar resection is not inferior to 
lobectomy) and futility (i.e., low probability of 
showing that sublobar resection is not inferior 
to lobectomy at the planned final analysis). The 
critical values of early stopping for noninferior-
ity were calculated on the basis of a Lan–DeMets 
alpha-spending function for O’Brien–Fleming–
like boundaries.7,8 The trial enrolled 697 patients 
from June 2007 through March 2017. On the 
basis of interim analyses conducted up to No-
vember 2021 and a validation analysis in March 
2022, the Alliance data and safety monitoring 
board recommended unanimously to release the 
data and terminate further monitoring of the 
trial by the data and safety monitoring board, 
noting that there was minimal chance that the 
trial may yield a different conclusion at the 
planned final analysis.

The primary analysis of efficacy end points 
was based on the intention-to-treat population, 
which included all the patients who had under-
gone randomization according to their random-
ly assigned treatments. In the analysis of dis-
ease-free survival, data for patients who were 
alive without disease recurrence were censored 
at the time of the last follow-up. In the analysis 
of overall survival, data for patients who were 
alive were censored at the time of the last follow-
up. Survival end points were characterized 
with the use of the Kaplan–Meier estimator. The 
P value for testing the noninferiority of sublobar 
resection to lobar resection for disease-free sur-
vival was obtained from a stratified log-rank test 
with tumor size, histologic type, and smoking 

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org at Erasmus Universiteit on December 29, 2025. 

 Copyright © 2023 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med 388;6  nejm.org  February 9, 2023492

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

status as stratification factors. Hazard ratios and 
their confidence intervals were estimated with 
the use of stratified Cox proportional-hazards 
models. Violation of the proportional-hazards as-
sumption was evaluated by the method of 
Schoenfeld residuals. We calculated 90% confi-
dence intervals for disease-free survival and its 
derived variables so that they are consistent with 
the one-sided significance level of 5% used for 
the primary noninferiority test of sublobar re-
section as compared with lobectomy.

After randomization and on review of source 
documents, 27 patients were deemed to have not 
met all intraoperative eligibility criteria (15 as-
signed to sublobar resection and 12 assigned to 
lobar resection). In addition, 5 patients were 
converted from their assigned lobar resection to 
sublobar resection and 10 from their assigned 
sublobar resection to lobar resection. Therefore, 
in addition to the intention-to-treat analysis, we 
conducted a sensitivity per-protocol analysis 
based only on patients who met all intraopera-
tive eligibility and who had undergone their as-
signed surgical procedure. A post hoc analysis 
on the heterogeneity of treatment effects for 
disease-free and overall survival across patient 
subgroups, including race, sex, age group, ECOG 
performance-status score, tumor location, tumor 
size, histologic type, and smoking status, was 
summarized with forest plots, and the hazard 
ratios and confidence intervals therein were 
estimated from unstratified Cox proportional-
hazards models fitted to the subgroups. To ex-
amine consistency of treatment effect across 
trial sites, we classified sites on the basis of total 
enrollment into high-enrolling sites (>30 patients), 
medium-enrolling sites (10 to 30 patients), and 
low-enrolling sites (<10 patients). We obtained 
site-adjusted hazard ratios and confidence inter-
vals with the use of a Cox proportional-hazards 
mixed-effects model, with trial sites as a ran-
dom effect. In another post hoc analysis, we 
explored the treatment effect on recurrence-free 
survival (for which all deaths were censored) and 
on lung cancer–related death as compared with 
other causes of death, with cumulative incidence 
functions estimated with the use of the Gray 
method9 and the associated hazard ratios and 
confidence intervals estimated by means of the 
Fine–Gray subdistribution hazard model.10

The incidences of disease recurrence were 
summarized according to treatment group, and 

the confidence intervals of the differences in 
incidences were estimated with the use of the 
Miettinen and Nurminen method.11 The changes 
in pulmonary functions (forced expiratory vol-
ume in 1 second [FEV1] and forced vital capacity 
[FVC]) between baseline and 6 months post-
operatively were summarized according to treat-
ment group, and the confidence intervals of 
median difference were estimated with the use 
of the bootstrap bias-corrected and accelerated 
method with 2000 bootstrapped samples.12 Other 
than the confidence interval of the primary end 
point, all reported confidence intervals were 
computed at a 95% confidence level. The widths 
of confidence intervals were not adjusted for mul-
tiple testing and may not be used in place of hy-
pothesis testing. Short-term morbidity and mor-
tality for this trial had been reported previously.13

Data quality was ensured by review of data by 
the Alliance Statistical and Data Management 
Center (SDMC) and the trial chairperson (first 
author), in accordance with Alliance policies. 
The analyses of the efficacy end points, includ-
ing disease-free and overall survival, have been 
independently validated by an Alliance SDMC 
statistician, who is not associated with the trial. 
All statistical analyses were conducted by the 
trial statisticians and statistical programmers 
with the data locked on June 21, 2022. Data 
management and statistical analysis were per-
formed with SAS software, version 9.4, and graphs 
were generated in R software, version 3.6.3.

R esult s

Patients

Between June 15, 2007, and March 13, 2017, a 
total of 1080 patients with suspected or con-
firmed T1aN0 NSCLC were preregistered to the 
trial by 125 surgeons at 83 participating institu-
tions. A total of 697 patients (64.5%) met preop-
erative and intraoperative eligibility criteria and 
were randomly assigned to undergo either sub-
lobar resection (340 patients) or lobar resection 
(357 patients) (Fig. S1 in the Supplementary Ap-
pendix). Of the 340 patients assigned to sub-
lobar resection, 201 (59.1%) underwent wedge 
resection and 129 (37.9%) underwent an ana-
tomical segmental resection. In a previously re-
ported subgroup analysis, failure to proceed with 
intraoperative randomization was attributable to 
undiagnosed benign disease (50.0%), a higher 
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stage of NSCLC that was discovered at the time 
of surgery (22.6%), or malignant disease other 
than NSCLC (7.7%).14 The demographic and 
clinical characteristics of the randomly assigned 
patients at baseline are shown in Table 1.

Survival

After a median follow-up of 7 years, sublobar 
resection was not inferior to lobectomy for dis-
ease-free survival (hazard ratio for disease recur-
rence or death, 1.01; 90% confidence interval 
[CI], 0.83 to 1.24). The 5-year disease-free sur-

vival was 63.6% (95% CI, 57.9 to 68.8) after 
sublobar resection and 64.1% (95% CI, 58.5 to 
69.0) after lobar resection (Fig.  1A). The treat-
ment effect was similar across trial sites (Table 
S2), with a hazard ratio of 0.99 (90% CI, 0.80 to 
1.21) after adjustment for trial sites as a random 
effect. In a post hoc exploratory analysis, results 
were generally consistent between the overall 
analysis and subgroup analyses defined by key 
demographic and clinical variables, including 
age group, sex, tumor location, histologic type, 
smoking history, tumor size, and ECOG perfor-

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Sublobar Resection 

(N = 340)
Lobar Resection 

(N = 357)
Total 

(N = 697)

Age — yr

Median 68.3 67.6 67.9

Range 37.8–89.7 43.2–88.9 37.8–89.7

Race — no. (%)†

White 314 (92.4) 313 (87.7) 627 (90.0)

Black 16 (4.7) 29 (8.1) 45 (6.5)

Asian 2 (0.6) 4 (1.1) 6 (0.9)

Other 8 (2.4) 11 (3.1) 19 (2.7)

Sex — no. (%)

Male 150 (44.1) 147 (41.2) 297 (42.6)

Female 190 (55.9) 210 (58.8) 400 (57.4)

ECOG performance-status score — no. (%)‡

0 263 (77.4) 250 (70.0) 513 (73.6)

1 72 (21.2) 102 (28.6) 174 (25.0)

2 5 (1.5) 5 (1.4) 10 (1.4)

Smoking status — no. (%)

Never 28 (8.2) 35 (9.8) 63 (9.0)

Former 172 (50.6) 177 (49.6) 349 (50.1)

Current 140 (41.2) 145 (40.6) 285 (40.9)

Tumor size — no. (%)

<1.0 cm 28 (8.2) 30 (8.4) 58 (8.3)

1.0–1.5 cm 174 (51.2) 180 (50.4) 354 (50.8)

>1.5–2.0 cm 138 (40.6) 147 (41.2) 285 (40.9)

Histologic type — no. (%)

Adenocarcinoma 218 (64.1) 226 (63.3) 444 (63.7)

Squamous-cell carcinoma 45 (13.2) 53 (14.8) 98 (14.1)

Other 77 (22.6) 78 (21.8) 155 (22.2)

*	�Percentages may not total 100 because of rounding.
†	�Race was reported by the patient.
‡	�Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indicating 

greater disability.
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mance-status score (Fig. 2). Overall survival (key 
secondary end point) was similar in the sub-
lobar-resection group and the lobar-resection 

group (hazard ratio for death, 0.95; 95% CI, 0.72 
to 1.26). The 5-year overall survival was 80.3% 
(95% CI, 75.5 to 84.3) after sublobar resection 
and 78.9% (95% CI, 74.1 to 82.9) after lobectomy 
(Fig.  1B). The per-protocol sensitivity analysis 
yielded similar findings to the intention-to-treat 
analysis for both disease-free and overall sur-
vival (Fig. S2). The post hoc subgroup analysis 
showed no substantial between-group difference 
in overall survival across all key demographic 
and clinical variables (Fig. S3).

Recurrence

After the exclusion of 10 patients (4 in the sub-
lobar-resection group and 6 in the lobar-resec-
tion group) who had died of treatment-related 
events within 90 days after their surgical proce-
dure, 687 patients were available for assessment 
of disease recurrence (336 in the sublobar-resec-
tion group and 351 in the lobar-resection group). 
Disease recurrence developed in 102 patients 
(30.4%) after sublobar resection and 103 (29.3%) 
after lobectomy (Table  2). Locoregional recur-
rence occurred in 45 patients (13.4%) after sub-
lobar resection and 35 (10.0%) after lobectomy. 
More than 50% of the recurrences in each group 
were systemic in nature. In a post hoc explor-
atory analysis, recurrence-free survival was simi-
lar in the sublobar-resection group and the lobar-
resection group (hazard ratio for disease 
recurrence, 1.05; 95% CI, 0.80 to 1.39) (Fig. 3A). 
The 5-year recurrence-free survival was 70.2% 
(95% CI, 64.6 to 75.1) after sublobar resection 
and 71.2% (95% CI, 65.8 to 75.9) after lobar re-
section. A total of 101 lung cancer–related 
deaths were noted (46 in the sublobar-resection 
group and 55 in the lobar-resection group), as 
were 93 deaths from other causes (48 and 45 in 
the respective groups). The cumulative incidence 
of deaths from lung cancer and other causes of 
death was similar in the two groups (Fig. 3B).

Expiratory Flow Rates

At 6 months postoperatively, the magnitude of 
reduction from baseline in the percentage of 
predicted FEV1 was greater after lobar resection 
(−6.0; 95% CI, −8.0 to −5.0) than after sublobar 
resection (−4.0; 95% CI, −5.0 to −2.0) (Table S1). 
Similarly, the magnitude of reduction in the 
percentage of predicted FVC was greater after 
lobectomy (−5.0; 95% CI, −7.0 to −3.0) than after 
sublobar resection (−3.0; 95% CI, −4.0 to −1.0).

Figure 1. Disease-free and Overall Survival.

The shaded areas indicate 95% confidence intervals.
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Discussion

In this large, randomized trial, we found that in 
patients with peripheral clinical stage T1aN0 
(≤2 cm) NSCLC, sublobar resection was noninfe-
rior to lobectomy with respect to disease-free 
survival (primary end point). We also found that 
overall survival (secondary end point) was simi-
lar with the two procedures. The results of post 
hoc exploratory analyses that examined the as-
sociation between relevant demographic and 
clinical variables and disease-free and overall 

survival were consistent with the overall results 
of the trial. However, given the small sample 
size and few events in each subgroup, these 
findings should be interpreted with caution. In 
addition, no substantial difference between the 
two groups was seen in the incidences or pat-
terns of disease recurrence. Locoregional recur-
rences were slightly numerically higher after 
sublobar resection than after lobectomy (13.4% 
vs. 10.0%), but the difference was not clinically 
meaningful. Although we did not mandate the 
extent of lymph-node dissection beyond sam-

Figure 2. Exploratory Subgroup Analysis of Disease-free Survival.

Hazard ratios and 95% confidence intervals were estimated with the use of unstratified Cox proportional-hazards 
models. The size of the squares indicating the hazard ratios is proportional to the number of patients included in 
the analysis. Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with high-
er scores indicating greater disability.
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pling of major hilar and two mediastinal nodal 
stations, regional recurrence occurred in 1.8% 
of the patients after sublobar resection and 2.6% 
of the patients after lobectomy.

It is important that these results are inter-
preted strictly within the constraints of the eligi-
bility criteria mandated by the trial. Specifically, 
the results are applicable only to a highly selected 
group of patients with peripherally located 
NSCLC who are deemed to have clinical T1aN0 
disease (tumor size, ≤2 cm) according to imag-
ing criteria and in whom the absence of metas-
tases to hilar and mediastinal lymph nodes is 
pathologically confirmed. We had previously 
reported that among patients with clinically 
node-negative disease who were registered for 
the trial, 6.4% had positive major hilar or medi-
astinal nodes precluding randomization.14 These 
results will become increasingly relevant as the 
proportion of patients with early-stage lung 
cancer increases with expanded implementation 
of lung cancer screening and as the number of 
older persons with early-stage disease in whom 
sublobar resection may be the preferred surgical 
option increases.15,16 We had previously reported 
30-day mortality of 0.6% and 90-day mortality of 
1.2% after sublobar resection.13 These values 
compared favorably with 30-day mortality of 
1.1% and 90-day mortality of 1.7% after lobec-
tomy. We would note that 80% of all the resec-
tions in both groups of this trial were performed 
in a minimally invasive fashion.

Another proposed benefit of sublobar resec-
tion is preservation of pulmonary function as 
measured by expiratory flow rates. In this trial, 
we observed a lower decrement in forced expira-

tory flow after sublobar resection than after lo-
bectomy. However, the absolute difference be-
tween the two groups was only 2 percentage 
points for both FEV1 and FVC. Although this 
difference is arguably not clinically meaningful 
in this patient population with normal baseline 
pulmonary functions, it may be more clinically 
relevant in patients with compromised pulmo-
nary functions or in those with lower-lobe dis-
ease in whom lobar resection may be associated 
with greater impairment of pulmonary function. 
In addition, a single measurement at 6 months 
may not be predictive of potential further reduc-
tions or perhaps improvements in flow rates at 
12 or 18 months postoperatively. More likely, 
however, proof of preservation of pulmonary 
function may be best shown with the use of 
functional tests, such as the 6-minute walk test 
or pulmonary exercise testing.

Our trial results are consistent with recently 
reported results by investigators of the Japanese 
Clinical Oncology Group. Saji and colleagues 
reported the results of JCOG0802, a randomized 
noninferiority trial comparing lobectomy with 
anatomical segmentectomy in a similar cohort 
of patients.6 The results showed that anatomical 
segmentectomy was noninferior to lobar resec-
tion for overall and relapse-free survival. Although 
these results are generally similar to those re-
ported in the current trial, several critical meth-
odologic differences exist between the two trials. 
An important difference is that anatomical seg-
mentectomy, a procedure considered by most 
surgeons to be more oncologically sound than 
wedge resection, was the only method of sub-
lobar resection allowed in the JCOG0802 trial. In 

Table 2. Patterns of Recurrence.

Type of Recurrence
Sublobar Resection 

(N = 336)
Lobar Resection 

(N = 351)
Difference 
(95% CI)*

number (percent) percentage points

Overall 102 (30.4) 103 (29.3) 1.0 (−5.8 to 7.9)

Locoregional recurrence 45 (13.4) 35 (10.0) 3.4 (1.0 to 8.3)

Regional recurrence only 6 (1.8) 9 (2.6) −0.8 (−3.2 to 1.6)

Any distant recurrence 51 (15.2) 59 (16.8) −1.6 (−7.1 to 3.9)

New primary lung cancer 60 (17.9) 52 (14.8) 3.0 (−2.5 to 8.6)

*	�The widths of the confidence intervals have not been adjusted for multiplicity and may not be used in place of hypoth-
esis testing.
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the current trial, both anatomical segmentecto-
my and wedge resection were considered to be 
acceptable methods of sublobar resection. Wedge 
resection was allowed in the current trial be-
cause it is the most frequently practiced method 
of sublobar resection in North America and Eu-
rope; thus, its inclusion would make the trial 
more representative of a “real world” setting.17,18 
Surgical details of both methods of sublobar 
resection, including margin status, are being 
analyzed. Another important difference between 
the two trials is that in JCOG0802 more than 
90% of the patients had adenocarcinoma, of 
whom 45% had an associated ground-glass com-
ponent. These part-solid tumors are generally 
thought to be associated with better survival 
than a completely solid adenocarcinoma. The 
high proportion of patients who had part-solid 
tumors may have contributed to the outstanding 
5-year survival of more than 90% reported in 
each group of that trial. It is also consistent with 
the reported low incidence of distant metasta-
ses, which was 4.8% in the lobectomy group and 
4.9% in the segmentectomy group. In contrast, 
distant metastases developed in 16.0% of all the 
patients in the current trial, which accounted for 
more than 50% of all recurrences.

Regardless of these differences in trial de-
sign, the concordance of results between the 
two trials is reassuring. Together, these findings 
affirm that sublobar resection for patients with 
clinical T1aN0 disease by either anatomical seg-
mentectomy or wedge resection is an effective 
management approach for this subgroup of pa-
tients with NSCLC.
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Figure 3. Recurrence-free Survival and Cause of Death.

Panel A shows recurrence-free survival in the intention-
to-treat population. Recurrence-free survival was de-
fined as the time between randomization and the oc-
currence of locoregional or distant recurrence; all other 
events, including death from any cause, were censored 
at the occurrence of these events. The shaded areas 
indicate 95% confidence intervals. Panel B shows cumu-
lative-incidence functions for death related to lung can-
cer as compared with death not related to lung cancer; 
four patients with an unknown cause of death (three  
in the lobar-resection group and one in the sublobar-
resection group) were excluded from the analysis. In 
both panels, the widths of the confidence intervals have 
not been adjusted for multiplicity and may not be used 
in place of hypothesis testing.
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