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P1.145: Prognostic Impact of Tumor Spread Through Air Spaces and 

Optimal Surgical Extent in Stage I Non-small Cell Lung Cancer After Sublobar Resection

DISCUSSION AND CONCLUSION

Decide on anatomy, not on STAS. 

STAS cannot be established reliably in the 

operating room. The actionable rule is 

therefore independent of STAS: when a 

patient can tolerate a segmentectomy, 

wedge resection should not be preferred 

and the cost of preferring it is four times 

greater if STAS is subsequently reported 

(NNT 4 vs 14).

Do not escalate to lobectomy. 

When STAS is reported following a 

segmentectomy, escalation to lobectomy is 

not supported. (RMST difference −0.2 

months, P = 0.804).

STAS defines a population for adjuvant 

systemic trials, even in stage I NSCLC.

Because the risk conferred by STAS was not 

attenuated by surgical escalation, STAS 

defines a population in which adjuvant 

systemic strategies warrant prospective 

evaluation.
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• JCOG0802/WJOG4607L and CALGB/Alliance 140503 

established sublobar resection as standard for small 

peripheral non-small cell lung cancer (NSCLC). 

• Tumor spread through air spaces (STAS) is present in 

15–40% of early-stage adenocarcinomas and is 

consistently associated with recurrence after limited 

resection.

• STAS cannot be established reliably before or during the 

operation: frozen section is specific but only 44–56% 

sensitive, and interpretation is only moderately 

reproducible.

• While sublobar resection is increasingly adopted, the 

optimal surgical extent for STAS-positive patients 

remains unclear. 

→ If the excess risk conferred by STAS reflects 

inadequate local clearance, then a more extensive 

resection (lobectomy) should attenuate it.

INTRODUCTION

METHODS

Study Population

• A single center, retrospective study (SNUH)

Endpoints

• Primary: Disease-free survival (DFS)

• Secondary: Locoregional relapse-free survival (LRRFS)

Statistical Analysis

• Propensity score overlap weighting (OW)

• Matching variables: age, sex, smoking history, ECOG-

PS, FEV1, DLCO, clinical T stage)

• Balance: SMD < 0.1

• Kaplan-Meier method, Cox regression models

• Interaction analysis

• Restricted mean survival time (RMST), Number needed to 

treat (NNT) analysis: ordinal variable (wedge = 0, 

segmentectomy = 1, lobectomy =2)

Sublobar Resection

• Wedge resection (n = 103)

• Segmentectomy (n = 396)

1. Baseline Characteristics
* Continuous variables are reported as means with standard deviations. 

* Categorical variables are presented as counts with percentages.

• Within the sublobar cohort, STAS positivity was 

associated with older age, male predominance, and 

impaired FEV1.

• After OW applied separately within each cohort, 

baseline characteristics were well balanced with all 

SMD below 0.1.

2. STAS is an independent prognostic factor both after sublobar resection and lobectomy

Sublobar: 92.6% vs 82.1%

3-year DFS, STAS(–) vs STAS(+) 3-year LRRFS, STAS(–) vs STAS(+)

Lobectomy: 94.5% vs 86.6% Sublobar: 95.9% vs 89.7% Lobectomy: 97.4% vs 92.0%

* Kaplan-Meier estimates after OW. Numbers at risk are the sums of overlap weights rather than counts of patients.

3. Lobectomy do not attenuate the STAS-associated risk

STAS × extent-of-resection interaction • In the total cohort there was no 

significant STAS × resection 

interaction for both DFS and LRRFS. 

• On the relative scale, effect 

modification of the surgical extent 

gradient by STAS status was not 

established (ratio of adjusted trend 

HRs 0.70, 95% CI 0.39–1.24; P = 

0.224).

4. The benefit is confined to the wedge-to-segmentectomy transition and is larger in STAS(+)

3-year DFS, STAS(+) 3-year DFS, STAS(–) RMST analysis, STAS(+) NNT analysis, STAS(+)

Wedge resection (n=20): 55.5%

Segmentectomy (n=76): 85.7%

Lobectomy (n=401): 85.3%

Wedge resection (n=83): 89.1%

Segmentectomy (n=320): 96.3%

Lobectomy (n=746): 95.4%
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