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Surgery is Standard Treatment for Early Stage NSCLC

Anatomic resections
Lobectomy
Pneumonectomy
Segmentectomy
Non-anatomic resection
Wedge Resection

Minimally invasive surgery 
Video Assisted Thoracic Surgery (VATS)
Robotic Assisted

Sub-Lobar 
Resection



Brief Anatomy Lesson – Lung Segments

From: Jones GD, et al. Ann Thorac Surg 2021; 111:1028-35



When would we want to consider sublobar resection?

1. Small tumor
2. High risk patient
3. Marginal pulmonary function
4. High risk for future pulmonary disease



Robotic Segmentectomy
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Favor Lobectomy



30% higher incidence of death from any cause
50% higher incidence of death from cancer
Logrank p = 0.088

2x higher incidence of recurrence
Logrank p = 0.016
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Favor Sub-Lobar Resection



88%

12%

Years 2009-2015
(14% for <2cm)

N=14,28
6



T1a/b (<2cm): 838 pairs T1c (>2-<3cm): 339 pairs

Onaitis et al. Annals of Thoracic Surgery. 2020;110: 1882-91.



Predictors of Utilization of Segmentectomy (vs Lobectomy)

Increasing age
Worse pulmonary function
PVD, CAD, CHF
Smaller tumors (cT1a)

VATS approach
No mediastinal staging

Onaitis et al. Annals of Thoracic Surgery. 2020;110: 1882-91.



Lancet 2022 Apr 23;399(10335):1607-1617.

No statistically significant 
difference in postoperative 

PFTs at 1 month – 3% vs 7% 
decrease (a priori cutoff 10%)

Inclusion: 
- Clinical stage IA NSCLC 
- Tumor diameter ≤2 cm
- Consolidation-to-tumor ratio >0·5







What is an adequate margin for a sub-lobar resection?
Margin:tumor ratio <1cm associated with increased 
recurrence rate vs. ratio >1 (25% vs 6.2%, p=0.0014)
‒Schuchert et al. Ann Thorac Surg 84:926-933, 2007.



Are all segments are 
equivalent?



When is sub-lobar resection appropriate?

Ground glass

Peripheral - Margins

< 2cm

Node Negative



Remaining Question To Be Answered:

1. In patients with tumors 2-3cm, is sublobar resection equivalent to lobectomy?

2. Does segmentectomy provide greater benefit than wedge resection?

3. Is complex segmentectomy equivalent to simple segmentectomy?

4. Which lung anatomy (ex. peripheral versus central) favors sublobar resection versus lobectomy

5. In patients with high-risk tumor biology (ex. VPI, LVI, histology – small cell and large cell, SAS, ground 
glass component) is sublobar resection equivalent to lobectomy?

6. In patients with negative nodes on PET and/or EBUS/mediastinoscopy, does intraoperative frozen 
section analysis of lymph nodes provide a therapeutic benefit?




