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Objectives

• Rationale for segmentectomy and 

sublobar resection in NSCLC

• Current trends in segmentectomy among 

general thoracic surgeons

• Segmentectomy vs. Lobectomy: surgical 

and oncologic outcomes

• Operative considerations and decision 

making for patients



• Lobectomy is the current standard for management 
of early stage disease

• “Limited resection” group
– 33% wedge resections

– remaining 67% had segmentectomy (up to 2 adjacent)

Ann Thor Surg 1995; 60:615-23



Also in 1995….27 years ago



Advances in GTS and Lung Cancer Care

• Technology

– Imaging modalities (CT, PET)

– Minimally invasive techniques

– ICG/visualization of intersegmental planes



Advances in GTS and Lung Cancer Care

• Technology

– Imaging techniques (CT, PET)

– Minimally invasive techniques

– ICG/visualization of intersegmental planes

• Implementation of LDCT screening has 
increased the relative proportion of 
Stage I lesions

– Lesions are small; many are ground glass 
or part-solid



15%

22%

56%

7%

Lung Cancer Stage at Diagnosis

I (Localized)

II and III (Regional)

IV (Distant)

Unknown

http://seer.cancer.gov/statfacts/html/lungb.html

“Old News”



NLST
CMS

Decision Memo



NLST and NELSON Results

NLST
n = 53,456

NELSON
n = 15,792

Eligibility 55 – 74 years
> 30 PYH

Current smoker or quit < 15 yrs

50 – 74 years
> 10 cig/d for > 30 yrs
> 15 cig/d for > 25 yrs
Smoking cessation < 10 yrs

Proportion women 41% 16%

Comparator/control CXR Usual care

Screening modality LDCT
Nodule mean diameter

LDCT
Nodule volume, VDT

Screening interval Annual x 3 years 1, 2, 4, 6.5 yrs

Positive threshold > 4 mm VDT 400 – 600 days

Proportion of Stage I 
among NSCLC 
diagnosed (screen arm)

50% 55%



2021 Update



Is Lobectomy Justified?

May 2018
8 mm part-solid nodule

May 2021
1.4 cm part-solid nodule



• STS GTSD Jan 2002 – Mar 2018

• 10,629 patients from 310 centers

• CPT codes

– 32484 Removal of single lung segment

– 32669 Thoracoscopy with removal of single 

lung segment



Indication for surgery 

relatively constant over time

“High-risk” definition

1 major 2 minor

FEV1 < 50% Age > 75 yrs

DLCO < 50% FEV1 51-60%

DLCO 51-60%

Pulm HTN

CHF



Decreasing use of thoracotomy 
→ increasing MITS approaches

Decreasing incidence of major 
complications over time



The Battle for Oncologic Supremacy

Lobectomy vs. Segmentectomy



• SEER database study (1/2000 – 12/2012)

• 15,760 patients with T1abN0M0 NSCLC

• Subgroup analysis for tumors >1 to 2 cm

15,760 patients

11,620 lobectomy 4,240 sublobar resection

769 segmentectomy 3,316 wedge

<5% of all patients
18% of sublobar patients



Lobectomy better than sublobar resection 
Segmentectomy better than wedge resection



Lobectomy superior to sublobar resection
No difference between wedge, segmentectomy

Lobectomy superior to sublobar resection
Segmentectomy better than wedge resection



But wait…





JCOG 0802



JCOG 0802



JCOG 0802



JCOG 0802

Re-resection?



JCOG 0802 Results

JCOG 0802





Indications for Segmentectomy

• Able to achieve adequate margin

• Lesion features:  size, ground glass, 

indolent behavior

• Need/desire to spare parenchyma

– Poor pulmonary function or h/o prior lung 

resection

• cN0

• Patient will tolerate an operation





Location: Adequate Margins Achievable?

53F, Chinese American
h/o thyroid cancer, rectal carcinoid
LLL GGN stable since 2019



Location: Adequate Margins Achievable?

1/2022

6/2021

53F, Chinese American
h/o thyroid cancer, rectal carcinoid
LLL GGN stable since 2019

1/2022: increased size of LUL GGN

Surgery vs. observation?

If surgery, wedge vs. segment?



Sparing the Lung Parenchyma

67M, longtime h/o cigarette smoking
Enlarging PET-avid RLL nodule 
Upper lobe predominant emphysema

4/2021: FEV1 61% predicted
DLCO 39% predicted

R VATS S9-10, MLNS
Path:  1.4 cm SCCA
Stations 4R, 7, 8, 9, 11 negative
pT1bN0M0

Surgery vs. SBRT?
Lobectomy vs. Segmentectomy?
Smoking cessation
Pulmonary rehab

7/2021: FEV1 68% predicted   
DLCO 51% predicted



Nodule Features

• 54 yo male, previously healthy

• Smoking status:  non-smoker

• CT chest:  1.0 x 1.0 cm GGO

• Wedge resection “not feasible”

Observation?
SBRT?

Surgery?

If surgery, what operation?



• Final pathology:  T1a(mi) N0 M0



The Biology/Histology Effect

Adeno > 10 mm

SCCA >15 mm



11/2021

11/2020

11/2019

71M, longtime cigarette smoker
Enlarging LUL nodule on serial LDCT scans

Segmentectomy vs. Lobectomy?

Lung Parenchyma



70M, longtime h/o cigarette 
smoking
h/o CAD, COPD
FEV1 42% pred; DLCO 47% pred

TTNA:  NSCLC; complicated by post-
procedure ptx; complicated by RRT, 
D MS → urgent pigtail

Ongoing rolling air leak x 10 days, 
unable to tolerate water seal
PET, brain MRI:  no distant dz

When is a Wedge Acceptable?

OR:  Left VATS WR x 3, pleurodesis
Path:  2.5 cm SCCA, pT1bN0M0
Stations 5, 7, 8, 9, 10 negative
d/c’d home POD #4



Last But Not Least:  Lymph Nodes

• SEER Database analysis (2004-2015)

• Sublobar resection of NSCLC < 2 cm

• 3916 patients eligible

JTCVS 2018; 156:394-402

Wedge Resection
3201 (82%)

Segmentectomy
715 (18%)

At least one LN examined 
at time of surgery

50.5% 76.5%



JTCVS 2018; 156:394-402

Survival improves with exam of >1 LN No survival difference seg vs. wedge
when >1 LN is examined



JTCVS 2018; 156:394-402



Summary

• Implementation of LDCT screening →

more small, subcentimeter and part-solid 

lung nodules

• Use of segmentectomy is increasing…. 

and safe

• JCOG0802 suggests that segmentectomy 

is at least as oncologically effective as 

lobectomy (if not superior)

• Decision for sublobar resection is nuanced 

but should always include LNs 



Thank you


