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Objectives

1. To compare the clinical effectiveness of lobectomy and
sub-lobar resection for Stage | lung cancer patients.

2. To evaluate the impact of lobectomy and sub-lobar

resection on patient quality of life and postoperative
recovery.

3. To recommend a patient-centered approach for choosing

between lobectomy and wedge resection in Stage | lung
cancer.



Lung Cancer

Second most common cancer in men and women
The leading cause of cancer death in men and women
- More die from lung cancer than colon, breast, and prostate cancer combined
- 11n 5 cancer deaths
Risk of having lung cancer in your lifetime
- 11In 16 men
- 1in 17 women

There are an estimated 125,070 deaths from lung cancer for 2024

https://www.cancer.org/cancer/lung-cancer/about/key-statistics.html



Lung Cancer

There are an estimated 234,580 new cases of lung cancer in
the U.S. for 2024 (116,310 men 118,270 women)

There are an estimated 125,070 deaths from lung cancer in
the U.S. for 2024 (65,790 men 59,280 women)

https://www.cancer.org/cancer/lung-cancer/about/key-statistics.html



https://seer.cancer.gov/statfacts/ntml/lungb.html



Options for Resection



Pneumonectomy



Pneumonectomy



Lobectomy




Lobectomy
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Lobectomy
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Sub-lobar Resections

Wedge Resection

Segmentectomy



Wedge Resection



Segmentectomy

“Limited pulmonary resection”
“Parenchymal sparing”

An anatomic resection of a single segment of the lung



Segments of the Lung



Segmentectomy
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But There Are No Fissures?




Why Anatomic Resections?

Removing all the lymphatics draining the portion of the lung
which has the tumor



Why Take Less Than a Lobe?

Patient would likely not tolerate removal of a whole lobe of
the lung

- Marginal/Poor PFTs

And the lesion in question has favorable anatomy
. Small
. Peripheral

. Likely confined to an anatomic segment



Consequences of Taking Less
Than the Entire Lobe

Worry about local recurrence

More difficult dissection



Randomized Trial of Lobectomy Versus Limited
Resection for T1 NO Non-Small Cell Lung Cancer

Lung Cancer Study Group (Prepared by Robert ]J. Ginsberg, MD, and
Lawrence V. Rubinstein, PhD)

(Ann Thorac Surg 1995;60:615-23)



Table 3. Recurrence and Death Rates for the 247 Eligible
Patients on LCSG 821"

Limited Resection Lobectomy
Rate Rate
No. of (per No. of (per p
Event Patients person/y} Patients person/y) Value

Recurrence 38 23 0057 0.02°
(excluding

second
orimary)

Recurrence 42 0.112 32 0.079  0.079"
(including
second
primary)

Locoregional 21 0.060 8 0.020  0.008"
recurrence’

Nonlocal 17 0.048 15 0.037  0.672(NS)
recurrence

Death (with 30 0.073 21 0.049  0.094°
cancer)

Death (all 48 0.117 38 0.089  0.088"
causes)

* Note locoregional recurrence rates and death rates are significantly
increased after limited resection. ? One-sided (refer to text); * two-
sided (refer to text); “ for definition of recurrences, refer to text.

NS = not significant.
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Fig 1. Time to death (from any cause) by treatment for 247 eligible
patients.



Table 2. Stratification and Selected Prognostic Factors

Variables for the 247 Eligible Patients in LCSG 821,
Demonstrating No Significant Differences in Allocation

Surgical Approaches

Limited
Resection Lobectomy
No. of No. of

Variables Patients %o Patients %
Total no. of Patients 122 125
Intended limited

resection

Wedge 40 32.8 40 32.0

Segmental 82 67.2 85 68.0
Performance status = 10 68 D7 73 58.9
Preop FEV, = 50% 114 93.4 116 92.8

predicted
Previous wt loss <10% 111 91.0 113 91.1
Nonsquamous histology 92 77.3 92 73.6
Previous cardiac disease 27 22.1 26 21.0
Preop WBC >9,100/uL 34 279 35 28.0
Age

<60 v 45 37.0 38 30.0

=60 v 77 63.0 86 69.0

Unknown : &l 1 1.0
FEV, = 1 second forced expiratory volume; Preop = preoperative;

WBC = white blood cell count.






Randomized control trial
- Lancet 2022
. 70 institutions across Japan
. Aug 2009 - Oct 2014
- 1106 patients
Primary outcome: Overall Survival

Secondary outcomes: Post op respiratory function, relapse free survival, Proportion of local
relapse, adverse events, Proportion of completion segmentectomy, duration of hospital stay,
duration of chest tube placement, duration of surgery, amount of blood loss, and the number
of automatic surgical staples used

www.thelancet.com Vol399 April 23,2022



Inclusion

20-85 yo
ECOG 0 or1
NSCLC

.+ <2cm

- Consolidation to tumor ratio >0.5

. Outer 1/3

. Clinical stage la
No previous ipsilateral thoracotomy
No chemo or radiation for any malignant diseases
Post op FEV1 of at least 800 mL
PaO2 65 torr



Exclusion

Active bacterial or fungal infection
Simultaneous or metachronous double cancers in the last 5 years
Pregnancy or breast feeding

Interstitial lung disease or severe emphysema

Psychosis
Systemic steroids
Uncontrolled DM or HTN

Severe heart disease












Randomized Non-Inferiority Trial
. 83 institutions in the United States, Canada, and Australia
- NSCLC T1aNO
. Sublobar = segmentectomy or wedge resection
- June 2007 - March 2017
. 697 patients
Primary end point: disease free survival

Secondary end points: overall survival, , locoregional and systemic recurrence, expiratory flow
rates 6 months postop



Pre-op Eligibility

Lung nodule with a solid component of 2 cm or less
Presumed or confirmed to be NSCLC

Outer third of the lung

ECOG of 0,1, or 2

No malignant disease In the last 3 years

No chemo/rads for the lung cancer

No advanced or metastatic disease

218 yo



Intra-op Eligibility

Histologic confirmation of NSCLC

Confirmation of NO status by means of frozen sections of
mediastinal and hisar nodes

- Previously sampled nodes In the last 6 weeks did not need to
be re-sampled



The type of sublunar resection (wedge resection or
segmentectomy) and the choice of surgical approach (thoracotomy
vs. video or robotic assisted thoracoscopic surgery) was at the
surgeon’s discretion

357 lobectomies
340 sub-lobar resections
. 201 wedge resections

- 129 segmentectomies












What About SBRT?



Review of prospectively collected database 2001 - 2012
Stage la NSCLC

Surgery for those who had a previous lobe (excluding middle) or marginal PFTs

Wedge margins were the size of the tumor diameter or at least 1 cm

Brachytherapy for some

99 patients propensity matched

Ann Thorac Surg
2014,98:1152-9



Table 3. Pathologic Upstaging in the Wedge Group

Pathologic upstaging in T in the wedge group

Total path T stage

cI' n Upstaged Tla T1b T2a T3

T4

Tla 60 11 (18%) 49 (82%) 3 (5%) 5 (7%)
Tib 16 5@31%) 9((56%) 2 (13)

3 (5%) 0
3(19%) 1(6%) 1(6%)

Pathologic upstaging in N for wedge group

Path ‘N’ status Wedge
Nx/NO 74 (97%)
N2 2 (3%)

Table 5. Recurrence by Treatment

Wedge (& Brachy) SBRT
Recurrence Type (n = 76) (n = 23) p Value
Locoregional 3 (4%) 3 (13%)
Distant 4 (50/0) 4 (170/0) 0.016
No recurrence 69 (91%) 16 (70%)

Brachy = brachytherapy; SBRT = stereotactic body radiotherapy.
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T1 or T2a NO MO, biopsy proven, 2006 - 2015

4069 patients

VA Informatics and Computing Infrastructure (VINCI)
2986 lobes

634 sublobes

449 received SBRT









SBRT vs. lobectomy

SBRT vs. sublobar resection

Hazard ratio g Hazard ratio -
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Fig 3. Forest plots illustrating the effects of treatment on different subgroups of patients with stage I non-small cell lung cancer. The plot represents
the results of multivariable Fine-Gray regressions to evaluate the risk of cancer-related death for stereotactic body radiation therapy (SBRT)
versus lobectomy (left plot) and SBRT versus sublobar resection (right plot). The p values represent an interaction term in the model.

(CI = confidence interval; FEV; = forced expiratory volume in 1 second.)












American Society of Radiation
Oncologists (ASTRO) 2017 Guidelines

e Standard risk: For stage | NSCLC patients with anticipated risk of operative mortality of less
than 1.5 percent, SBRT is not recommended as an alternative to surgery outside of clinical trial

settings. The recommended treatment for these patients remains lobectomy with systematic
mediastinal lymph node evaluation.

e High risk: For stage | NSCLC patients at greater risk of surgical morbidity or mortality or those
who cannot tolerate a lobectomy but are candidates for sublobar resection, discussions about
SBRT as an alternative to surgery are endorsed. Providers should inform patients that while
short-term, treatment-related risks may be lower with SBRT, long-term outcomes (meaning
longer than 3 years) are not yet well-established in the literature.

e A thoracic surgeon should evaluate any potentially medically operable early-stage NSCLC

patient considering SBRT, preferably in a multidisciplinary setting, to reduce potential specialty
bias.



Objectives

1. To compare the clinical effectiveness of lobectomy and
sub-lobar resection for Stage | lung cancer patients.

2. To evaluate the impact of lobectomy and sub-lobar

resection on patient quality of life and postoperative
recovery.

3. To recommend a patient-centered approach for choosing

between lobectomy and wedge resection in Stage | lung
cancer.
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