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Background



Since 1995

Stage I Lung cancer

Anatomical Lobectomy

Standard treatment







• Early detection of lung cancer

• GGN = non invasive or minimally invasive adenocarcinoma



GGN lung cancer

Small-sized lung cancer

Minimally invasive surgery

Sublobar resection



Uniportal VATS
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1. Sublobar resection?



Sublobar resection?

• Wedge resection = 폐 쐐기 절제술

• Segmentectomy = 폐 구역 절제술



Sublobar resection?

• Wedge resection = 폐 쐐기 절제술 : Non – anatomical

• Segmentectomy = 폐 구역 절제술 : Anatomical



Wedge resection (Adult chest surgery, 2nd edition)



(Adult chest surgery, 2nd edition)



Segmentectomy (Adult chest surgery, 2nd edition)



Numerous lymphatic vessels along 
the PA, PV and Br

Network of lymphatics within the peripheral lung

Shun-ichi Watanabe, MD
National Cancer Center Hospital, JAPAN
Japan Clinical Oncology Group (JCOG)
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Intersegmental veinIntersegmental vein

Tumor

Tumor cells would spread along the vessels and bronchus 
within the intersegmental planes

Shun-ichi Watanabe, MD
National Cancer Center Hospital, JAPAN
Japan Clinical Oncology Group (JCOG)
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Tumor

Segmentectomy
We can remove the  regional 
lymphatic pathways around the 
tumor

Anatomic segmentectomy could be  applied 
even for invasive tumor.



Shun-ichi Watanabe, MD
National Cancer Center Hospital, JAPAN
Japan Clinical Oncology Group (JCOG)

Tumor

Wedge resection

Non-anatomic wedge resection should be  applied only  

for non-invasive tumor

Tumor cells may persist 
within the lymphatic 
pathways



Sublobar resection?

• Wedge resection 

• Segmentectomy Invasive tumor

Non-Invasive tumor



2. Surgical indication







Four prospective multicenter trials

• JCOG 0804/WJOG4507L (J Thorac Cardiovasc Surg 2022;163:289-301)

• JCOG 0802/WJOG4607L (Lancet 2022;399:1607-1617)

• JCOG1211 (Lancet Respir Med 2023;11:540-549)

• CALGB140503 (N Engl J Med 2023;388:489-498)



• JCOG 0804/WJOG4507L (J Thorac Cardiovasc Surg 2022;163:289-301)

• JCOG 0802/WJOG4607L (Lancet 2022;399:1607-1617)

• JCOG1211 (Lancet Respir Med 2023;11:540-549)



The type of surgery is selected based on 

tumor size and C/T ratio

C/T ratio =
Max. consolidation diameter / 
max. tumor diameter

Solid Part solid Pure GGN

1 ↔ 0



27mm

Tumor size = 27mm
Consolidation size = 11mm

C/T ratio= 11/27 = 0.407…11mm



(Journal of Thoracic and Cardiovascular Surgery 
2022;163:289-301)

Peripheral lesion (3 or fewer nodules)

C/T ratio ≤ 0.25

Tumor size ≤ 2cm

Wedge resection 258, Segmentectomy 56

Node dissection : not mandatory





5-year RFS 99.7%
5-year OS 99.4% 



• Sublobar resection (wedge resection) with a enough resection 

margin offered sufficient local control and relapse-free survival for 

lung cancer clinically resectable N0 staged by computed tomography 

with 3 or fewer peripheral lesions 2.0cm or less amenable to sublobar

resection and with a consolidation tumor ratio of 0.25 or less.



(Lancet 2022;399:1607-1617)

Clinical stage IA NSCLC 

Peripheral location (outer third of lung)

C/T ratio > 0.5

Tumor size ≤ 2cm

Segmentectomy vs Lobectomy

Systematic nodal dissection or selective nodal dissection







5-year OS 
Segmentectomy 94.3%
Lobectomy 91.1%

5-year RFS
Segmentectomy 88.0%
Lobectomy 87.9%







• JCOG0802/WJOG4607L is the first randomized trial to show the 

superiority of segmentectomy over lobectomy in overall survival for 

early-stage lung cancer. These results indicate that segmentectomy

should be the standard surgical procedure for patients with small-

sized peripheral NSCLC.



(Lancet Respiratory Medicine 2023;11:540-549)

NSCLC 

C/T ratio ≤ 0.5

Tumor size ≤ 3cm

Segmentectomy





5 year RFS = 98.0%

5 year OS = 98.2%



154 patients, Tumor size : 2-3cm, C/T ratio ≤ 0.5

5 year RFS = 98.0% 5 year OS = 98.0%



• Segmentectomy should be considered as part of standard 

treatment for patients with predominantly GGO NSCLC with 

a tumor size of 3cm or less in diameter, including GGO even 

if it exceeds 2cm.



• CALGB140503 (N Engl J Med 2023;388:489-498)



• Multicenter, noninferiority, phase 3 trial

• NSCLC, cT1N0M0 (Tumor size ≤ 2cm)

• Peripheral location (outer third of the lung)

• Sublobar resection vs Lobectomy

• Wedge resection (201, 59.1%)

• Segmentectomy (129, 37.9%)

• LN dissection (Hilar node + mediastinal node)











• In patients with peripheral NSCLC with a tumor size of 2 cm or less 

and pathologically 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.



Summary of 4 trials

• In patients with peripheral NSCLC (Tumor ≤2cm, N0), 
sublobar resection is noninferior to lobectomy with 
respect to oncological outcomes.



• Peripheral NSCLC (outer third of the lung)

• Tumor size

• C/T ratio

• Resection margin length

• LN metastasis



(Radiology 2021;299:438-447)



• Peripheral lung cancer (outer third of the lung)

• Tumor size ≤ 2cm

or  2cm < Tumor size ≤ 3cm (and C/T ratio <0.5) 

• LN metastasis (-)

• Sufficient surgical margin (≥2cm or ≥ tumor size)

• Peripheral lung cancer (outer third of the lung)

• Tumor size ≤ 2cm (C/T ratio <0.25)

• Sufficient surgical margin (≥5mm)

Segmentectomy

Wedge resection

• Non-peripheral lung cancer

• Tumor size ≤ 2cm (C/T ratio <0.25)

• Sufficient surgical margin

Segmentectomy



3. Case



Case 1.

• 62/F, growing GGN



• Tumor size = 12.62mm

• Consolidation size = 2.94mm

• C/T ratio = 0.23

12.62

2.94

Wedge resection



Uniportal VATS LUL wedge resection (no chest drainage)





Pathological diagnosis

• Tumor size 0.8cm, invasive part size 0.3cm

• Adenocarcinoma (Acinar 15%, Lepidic 85%)

• Resection margin : 1cm

pT1a(mi)N0M0 = Minimally invasive adenocarcinoma



Case 2.

• 44/F, Part solid GGN

• Smoking : 8 pack years



• Tumor size = 17.4mm

• Consolidation size = 9.46mm

• C/T ratio = 0.54…

17.4

9.46

Segmentectomy





Uniportal VATS LLL posterobasal (S10) segmentectomy



POD # 1 chest tube removal

POD # 3 D/C



Pathological diagnosis

• Tumor size 1.7cm, invasive part size 0.9cm

• Adenocarcinoma (Acinar 75%, Lepidic 25%)

• Resection margin : 1.5cm

pT1aN0M0



Case 3.

•44/F 

•Solid nodules, RLL, LUL 

•Mutiple GGNs (<1cm), RUL, RLL, LUL, LLL



14mm

12mm

Size 14mm, C/T ratio = 1 Size 12mm, C/T ratio = 1





Segmentectomy Segmentectomy





Uniportal VATS RLL anterobasal (S8) segmentectomy



Uniportal VATS LUL anterior (S3) segmentectomy



POD # 1 chest tube removal

POD # 4 D/C



Pathological diagnosis

• RLL : Chronic inflammation with abscess formation

• LUL
• Tumor size 1.3cm

• Adenocarcinoma (acinar 75%, solid 20%, micropapillary 5%)

• Resection margin 3.5cm

pT1bN0M0



Thank you for your attention 
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