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Nous ne parlerons pas...

* Des lésions médiastinales
* Des lésions pleurales

 De l'étendue de la résection pulmonaire



Nous parlerons ...

Des principes de chirurgie oncologique
De la thoracotomie
De la chirurgie vidéo assistée (VATS)

De la chirurgie robot assistée (RATS)



Enjeux

e Cancer bronchique
— Premiére cause de mortalité par cancer (H/ F)
— Extension lymphatique et métastatique



Proportion des stades localisés
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Enjeux

e Cancer bronchique
— Premiére cause de mortalité par cancer (H/ F)
— Extension lymphatique et métastatique

e Stades localisés (I-11) des patients opérables
— La chirurgie est le traitement de référence
— Résection anatomique + curage ganglionnaire

e Stades localement avancés (lll) des patients opérables
- La chirurgie s’inscrit dans un traitement multimodal
- Résection anatomique + curage ganglionnaire



Pourquoi est-il important de se battre pour un
traitement chirurgical?
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Pourquoi est-il important de se battre pour un
traitement chirurgical?

Table 1: Clinicopathologic characteristics (n = 1667)

Characteristic Number %
- MSKCC 2000-2012
Mal 681 41 i -
Male | o a 1667 patients cStage | = cNO
Age, , medi 69 (28-89 A
ge. years, median (range) 4 S CT, TEP-CT, opérables
=70 723 43
Laterality
Right 1054 66 1
Left 573 34
Locati , . . e
o oper lobe . » Résection primitif
Right middle lobe 59 4 A 1
Rightlower obe 452 27 + curage systematique
Left upper lobe 400 24
Left lower lobe 282 17
Median diameter of lesion, cm (range) 23(0-14) 1
Size 0-Zcm 743 45 < s , .
Size 21-4cm 694 42 Pas de mortalité postopératoire
Size >4 cm 228 14
Missing 2 0.1
Median SUVmax (range)® 465 (0-42)
Surgical approach
VATS 487 29 1
Open 1180 71
T f resecti
Yf’vee?:ig':?‘ese?trnn 139 8 83% pNO
tect 199 12
i 1329 80 9% le
Pathological N statu
am?ogma o 1384 83 8% pN2
N1 137 8 . .,
N2 146 9 (dont 34% skip et 16% croisé)
I—II)“JIU
Aden?)rcarcinoma 738 -
Lepidic-predominant 548 33
Squamous 269 16
Other 113 7

Bille EJCTS 2017









Enjeux

Cancer bronchique
— Premiére cause de mortalité par cancer (H/ F)
— Extension lymphatique et métastatique

Stades localisés (I-11) des patients opérables
Stades localement avanceés (ll) des patients opérables

Standard historique = lobectomie + curage / thoraco



Thoracotomie

Avantages
Vision directe : 3D
Main : 7 degrés de liberté
Dextérité pour la dissection
Dextérité pour les ligatures
= procédures complexes
possibles

Inconveénients
- Inflammation
- Hypothermie
- Saignement
- Douleur
- Atélectasie — pneumonie - etc
= complications postopératoires




Enjeux

e Cancer bronchique
— Premiére cause de mortalité par cancer (H/ F)
— Extension lymphatique et métastatique

e Stades localisés (I-11) des patients fct opérables
— La chirurgie est le traitement de référence
— Résection anatomique + curage ganglionnaire

» Standard historique = lobectomie + curage / thoraco
— Probleme des douleurs
— Probléme des cpl postopératoires (encombrement / pneumopathie)
— Probleme des cancers multiples



Chirurgie vidéo-assistée

Avantages
- Vision améliorée (taille)
- Moins d’inflammation
- Moins d’hypothermie
- Moins de saignements
Moins de douleurs
-chirurgie mini invasive

Inconvénients
- Vision 2D =>3D ?
- Effet de levier
- Instruments droits
- Dissection difficile
- Ligatures difficiles
= limitée a des procédures
simples




Chirurgie vidéo-assistée

Video-assisted thoracoscopic surgery (VATS) lobectomy using
a standardized anterior approach

Henrik Jessen Hansen * René Horsleben Petersen -
Merete Christensen

Hansen Surg Endosc 2011



Chirurgie vidéo-assistée

1386 patients admittedwith non-small-cell
lung ancer
357 planned for exploratory
i thoraootoemy, wedoe resection, or
preumaonectomy
¥
1020 eligible for lobectormy
| | 257 patients not eligible forvaTs
lobectomy
r
772 patients eligible for wATS lobectomy
Sb6 not enrolled
69 did not wish to participate
i 411 mon-eligible
86 mot asked to participate for
LmKNCWN TEasons
r
| 206 patients enrolled |
103 rRndomly assigned to 103 —ndomiy assigned to
VATS anterolateral
thoracotomy
1 excinded 4 excluded
—# 1benign histology ™ 3 benign histology
1T-cell ymphoma
L w
102 analysed | | 9 analysed

Bendixen Lancet Oncol 2016



Chirurgie vidéo-assistée

100 T WATS
90 Bl Anterolateral thoracotomy
p<0-0001

80+
#
w 707 .
z n=57
2 B0+
2 n=42
B
5 n=33
t
E n=19
- n=14 n=12

n=10 .
Day 2 2weeks 4weeks Bweeks
Follow-up ti int
Number of patients aw-uptimepain
with data available
VATS 89 83 74 79 83 84 &0 76
Anterolateral thoractomy 90 89 76 68 72 75 74 b6

Bendixen Lancet Oncol 2016



Chirurgie vidéo-assistée

100
5
w904
g —
_E-' 20
2 = | P
o — m—
T 70 -
2
g5 60
£
o
o ' 2 ' 4 8
Number of patients Time (weeks)
with data available
VATS ] 61 63 70
Thoracotomy 5g 65 62 62

- VATS

—&- Anterolateral thoracotomy
2 ' 1 | m
75 73 3
63 67 b5

Figure 3: Self-reported quality of life by the EQSD questionnaire

VATS Anterolateral thoracotomy  p value
Preoperative 768 (17-1)  79-3(18-3) 031
2 weeks 749 (183)  711(156) 0-077
4 weeks 781(17:2) 73:5(16-:6) 0-053
8 weeks 839 (15-4) 77-2(181) 0-017
12 weeks 853(143) B822(147) 0-14
26 weeks 84-9(16-2)  813(17-5) 0-18
S2weeks 867(142) 806(193) 0-012

Data are mean (50 unless otherwise stated. p values are for comparisons of
means by Student’st test for parametric means. VATS=video-assisted
thoracoscopic surgery. EQSD= EuroQol 5 Dimensions.

Table 2: Self-reported quality-of-life score from the EQ5D questionnaire
by timepoint

Bendixen Lancet Oncol 2016




Chirurgie vidéo-assistée: Epithor

Table 2. Estimated Effects of Video-Assisted Thoracoscopic Surgery Lobectomy According to Different Statistical Analyses

Matching 1:1 Calliper (0.01)

Variables No Replacement Descending p Value Weighting p Value
Postoperative com plications™
Atelectasis 0.44 (0.23-0.84) 0.01 0.45 (026-0.77) 0.004
Pneumonia 0.62 (0.38-1) 0,055 0.56 (0.35-0.88) 0.012
Severe pulmonary complications 0.7 (0.43-1.19%) 0198 0.68 (0.45-1.04) 008
Air leak =7 days 0.9 (0.6~1.45) 0725 0.93 (0.64-1.37) 0.73
Arrhythmia 0.72 (047-1.12) 0147 0.58 (0.4-0.85) 0.005
Bronchopleural fistula 0.12 (0.02-0.64) 0.013 0.2 (0.04-1.18) 0.076
Empyema 0.25 (0.03-2) 0198 0.24 (0.04-1.9) 0.194
Hemorrhage 1.6 (0.7-3.8) 0.243 0.98 (0.55-1.7) 0.9
Postoperative death” (.89 (0.45-1.8) 0.763 0.74 (0.37-1.45) 0.385
Hospital length of stayb, d =24 (-1.7 to 3) 0.0001 —41.68 (-8.5 to 0.9) 0.016
Overall survival® 0.81 (0.45-1.42) 05 0.69 (0.43-1.12) 0.13
Disease-free survival® 1(0.7-1.4) 09 0.86 (0.69-1.07) 0.18

Pages Ann Thor Surg 2016




Chirurgie vidéo-assistée: Epithor > 80 ans

450 1

P
I

400

: Postoperative Mortality
Unmatched crude postoperative mortality was 3.85%

® 2005 2008 2007 2008 200¢ (n = 23) for VATS versus 7.9% (n = 234) for OT s 2014 2015 201
(P < .0001). After matching, postoperative mortality was
3.46% (n = 20) for VATS versus 6.57% (n = 238) for
OT. Over the time period, matched-adjusted postoperative
mortality significantly decreased (P = .04) (Figure 4).
Matched postoperative mortality was significantly lower
in the VATS sample with an odds ratio of 0.51 (95% confi-
dence interval, 0.27-0.96; P = .038).
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Epithor 2010-2021
N=46.909 patients
90% bas risque
10% haut risque

(DLCO ou VEMS < 509%0)

Score de propension
chez les patients a haut risque:
- Thoracotomie vs video ou robot

- Echantillon de 2168 patients

Survival of different risk group
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0.95
P <.001
0.94
0 20 40 60 80
Time from surgery (days)
At risk

Low risk 42177 41681 41345 41170 40988
High risk 4692 4589 4518 4465 4431

Mortalité a 90 jours
6% open vs. 3% video/robot

OR=1.75 (1.16 - 2.64) p<.001

Etienne ERJ Open 2023



Chirurgie vidéo-assistée

* Technique de référence
pour les lobectomies des stades | cliniques

* Intérét
— sur les douleurs et la qualité de vie (étude randomisée)
— chez les patients fragiles (registre)
— chez les patients agés (registre)

* Limites
— Instruments longs et non articulés
— Vision 2D
— Curage ganglionnaire (grosse tumeur, N+)
— Segmentectomies complexes (S6 OK, S1+S2 difficile...)



Chirurgie robot-assistée

Intuitive Da Vinci
3D vision / 7-dof

FDA Approved: 2000

POC: cardiac bypass




Intuitive Da Vinci Xi system




Surgeon console

3D display of
Surgeon the surgical
console field

Master
controls



Vision cart

2D screen for the surgical team

Energy generator for surgical

__hemostasis and tissue sealing




Patient cart

Insertion of a robotic
Patient cart with Instrument on the robotic
robotic arms arm down to the trocar

Wristed Yaw

Wristed Pitch

The articulated tips of the robotic instruments with
Bowden cables



Imaging system
Binocular endoscope

Visible light Near infra red

3D imaging system



Imaging system

Near infra red Injection of firefl

Visibl Iih

g




Robotic room
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Chirurgie robot-assistée

Pros
- minimally invasive surgery
- 3D vision
- No fulcrum effect
- Wristed extremities
- Possible to ligate a vessel
- Possible to suture a duct
- Possible to dissect a node
= allow complex procedures

Cons
- Changes of habits
- Changes of workflow
- Straight instruments
- No tactile feedback
- Price
= limited success initially in Fr.



















Evaluation de la chirurgie robot-assistée

( ewotment )

Assessed for eligibility (n=406)

Excluded (n=220)

+ Not meeting inclusion criteria (n=127)
+ Declined to participate (n=93)

Randomized (n=186)

I

| .
Y

Allocated to RTS (n=92)

+ Did not receive allocated intervention (n=5)
3 — Robot was not available
2 - Did not receive lobectomy

+ Withdrew/Withdrawn (n=2)

+ Received allocated intervention (n=85)

Allocated to VATS (n=94)

+ Did not receive allocated intervention (n=6)
2 — Surgeon'’s clinical decision
4 — Did not receive lobectomy

+ Withdrawn (n=1)

+ Received allocated intervention (n=87)

"

Lost to follow-up (n=3)

Lost to follow-up (n=4)

Allocation
[ Follow-Up
[ Analysis

Analysed (n=81)

+ Excluded from analysis (n=1)
1 — Gainesville, Florida, USA participants
excluded from analysis to adjust for bias

Analysed (n=83)
+ Excluded from analysis (n=0)

Patel Ann Surg 2023




TABLE 2. Differences in EQ-5D-5L-generated HU Scores Between Treatment Groups at 3, 7, and 12 Weeks; and 6 and 12 Months

EQ-5D-5L completion EQ-5D-5L completion Effect estimate®
Time point rate (VATS) n (%) rate (RPL-4) n (%) P EQ-5D-5L-generated HU scores  VATS (N=83) RTS (N =81) MDD (95% CI); P)
Baseline 17 (92.77) 80 (97.56) 0.15 Mean (SD) 0.82 (0.18) 0.84 (0.10)
3wk 16 (91.57) 79 (96.34) 0.20 Mean (SD) 0.74 (0.19) 0.78 (0.17) 0.04 (—0.02, 0.09); 0.18
Change from baseline [mean =0.08 (0.19) =0.05 (0.15)
(SD)]
7wk 71 (85.54) 75 (91.46) 0.23 Mean (SD) 0.78 (0.18) 0.84 (0.14) 0.04 (0.0001, 0.08); 0.04
Change from baseline =0.05 (0.15) 0.0003 (0.12)
[mean (SD)]
12 wk 73 (87.95) 75 (91.46) 0.46 Mean (SD) 0.80 (0.19) 0.85 (0.10) 0.05 (0.01, 0.09); 0,02
Change from baseline =0.004 (0.142) 0.007 (0.092)
[mean (SD)]
6 mo 8 (9.04) 9 (10.98) 0.78 Mean (SD) 0.71 (0.20) 0.85 (0.12) 0.01 (—0.06, 0.09); 0.68
Change from baseline =0.17 (0.13) =0.05 (0.12)
[mean (SD)]
12 mo 17 (92.77) 72 (87.80) 0.28 Mean (SD) 0.79 (0.22) 0.84 (0.11) 0.04 (—0.02, 0.10); 0.16
Change from baseline =0.04 (0.22) 0.01 (0.09)
[mean (SD)]

Bold values indicate statistical significance p < 0.05.

*Multivariate imputation by chained equations is used to impute the missing data. Linear regression model is fited adjusting for baseline characteristics (age, sex), stratification factors (surgeon), and baseline HU,

Patel Ann Surg 2023



TABLE 4. Reasons for Conversion to Thoracotomy in Each Arm

n (%)
Reason for conversion to Conversions in VATS  Conversions in RTS
thoracotomy (N=13) (N=6)
Anatomical difficulty 2 (2.41) 2(2.47)
Bulky nodal disease 2(2.41) 2 (2.47)
Control of bleeding 3 (3.61) 2 (2.47)
Significant dense 6 (7.23) —
adhesions

TABLE 5. LN Dissection Outcomes

Median (IQR)

Outcome VATS (N=83) RTS (N=81) P=
Total number of LN stations 5(4-6) 6 (5-7) 0.02
sampled
Total number of LNs examined 8 (5-10) 10 (8-13)  0.003
Number of N1 LNs 2 (1-3) 3(2-3) 0.01
Number of N2 LNs 3 (2-4) 3(34) 0.01
Nodal upstaging [n (%0)]
Yes 6 (8.11) 4 (5.88) 0.59
Upstage [n (%0)]
cNO-pN1 5 (6.76) 3 (441 0.53
cNO-pN2 1 (1.35) 1 (1.47) 0.96
cNI-pN2 — — —

TABLE 6. Incremental Cost Per QALY of RPL-4 Relative to
VATS-lobectomy

RTS vs VATS Estimate (95% CI)

Incremental cost ($) 179.37 (154.20, 204.54)
JIncren’u:ntal QALY 0.0120 (—0.1243, 0.1483)

Incremental cost per QALY ($) 14925.62 (6843.685, 23007.557)*

Patel Ann Surg 2023



Evaluation de la chirurgie robot-assistée

Un essai prospectif randomisé
Beaucoup de séries rétrospectives unicentriques (monopersonnelles)
Sécurité
— Conversion 10%
— Hémorragie <5%
Efficacité
— RO >95%
— Nodal upstaging 10-20%
Comparaisons VATS / RATS



Total Elective Lobectomies

N =6,216

Exclusion Criteria
Patients with Neo-adjuvant therapy
(N=495/7.8%)

Total Elective Lobectomies

N=5721

Robotic-Assisted (RL)

N = 2391 (41.8%)

Open Lobectomy (OL)
N = 1156 (20.2%)

VATS Lobectomy (VL)
N = 2174 (38%)

Propensity Score Matching
(1:1)

PSM Covariates:
Age, Gender, Race,

Smoking status, Zubrod
score, ASA score, Tumor
size category, T-Stage, N-
Stage, predicted FEV1%

Robotic-assisted vs Open

N = 885 (each)

Robotic-assisted vs VATS

N =1711 (each)

VATS vs Open

N =952 (each)

Kent Ann Surg 2023



10%

8%

6%

4%

2%

Overall Conversion Rate

p <0.0001

® Robotic-assisted = VATS

20%
18%
16%
14%
12%
10%
8%
6%
a%
2%

Conversion Rate by Stage
p=0.01

p=0.02

p=0.013
p<0.0001

1A 18 A ns

= Robotic-assisted = VATS

p=0.03

na

83888

50%

30%
20%
10%

Elective

Conversion Type

™ Robotic-assisted = VATS

Emergent

Kent Ann Surg 2023




TABLE 1. Propensity-Matched Pairwise Comparisons of Postoperative Details Before Patient Discharge Outcomes for RL, VATS,
and OL Cases

RL versus OL VATS versus OL RL versus VATS
RL OL VATS OL RL VATS

Variable (n=2885) (n=2885) P-value (n=952) (n=952) P-value (n=1711) (n = 1711) P-value
Complications, n (%) 237 (26.8) 315 (35.6) <0.0001 266 (27.9) 339 (35.6) 0.001 463 (27.1) 511 (29.9) 0.07
Pulmonary 156 (17.6) 198 (22.4)  0.01 170 (17.9) 214 (22.5)  0.01 304 (17.8) 333 (19.5) 0.20
Cardiac 83 (9.4) 125(14.1) 0.002 102 (10.7) 141 (14.8)  0.03 169 (9.9) 187 (10.9) 0.32
Gastrointestinal 8 (0.9) 6 (0.7) 0.59 11 (1.2) 8 (0.8) 0.35 13 (0.8) 20 (1.2) 0.22
Neurological 12 (1.4) 17 (1.9) 0.34 15(1.6) 18(1.9) 0.72 24 (14) 25(1.5) 0.88
Wound 1 (0.1) 2(0.2) 0.56 2(0.2) 3(0.3) 1.00 5(0.3) 4 (0.2) 0.74
Genitourinary 31 3.9 15 (1.7) 0.02 3335  17(1.8) 0.01 66 (3.9) 77 (4.5) 0.35
Unexpected return to operating room?, n (%) 25 (2.9) 27 (4.9) 0.15 37 4.3)  31(5.3) 0.32 50 (3.0) 66 (4.2) 0.14
Postoperative blood transfusion, n (%) 13 (1.5) 67 (7.6) <0.0001 24 (2.5 77 (8.1) <0.0001 22(1.3) 42 (2.5) 0.01
Chest tube duration®, d (£SD) 38%£52 52+£52 <0.0001 4347 5353 <0.00001 40x55 44=£51 <0.0001
Length of hospital stay, Mean d (£SD) 421+49 61149 <0.0001 51x44 6.1 64 <0000l 4144 52+46 <0.0001
Median d 3 5 4 5 3 4

Prolonged length of hospital stay (>7 d), 77 (8.7) 157 (18.2) <0.0001 151 (15.9) 169 (18.2)  0.29 150 (8.8) 275 (16.1) <0.0001

d (xSD)
In-hospital mortality, n (%) ¢ 3(0.3) 7(0.8) 0.21 4 (0.4) 7(0.7) 0.37 8 (0.5) 7(0.4) 0.80

OL indicates open lobectomy; RL, robotic-assisted lobectomy; VATS, video-assisted thoracoscopic lobectomy.

Kent Ann Surg 2023



1139 patients underwent radical
lobectomy with lymphadenectomy
in 2011-2016 period

¥

595 were excluded
188 underwent to necadjuvant treatment
196 underwent video-assisted surgery or extended
SUrgery
112 have an advanced stage of the disease (e.g.
stage N2 lymph node, metastasis at onset, etc.)
99 were not non-small-cell lung cancer disease

544 clinical NO patients underwent radical
lobectomy with lymphadenectomy
for lung cancer disease

'

!

348 underwent open surgery

196 underwent robotic-assisted surgery

Figure 1. Study population.

Spaggiari JTO 2019
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Overall survival
Log-rank P=0.36

*== Robotic
Open

Open 131 126 121 102 20 61 43 32
Robotic 131 128 121 85 44 23 21 10
B 1=
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fi 30 Open
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a B 7 Years
Patients at risk
Open 131 122 111 93 74 S0 27 27
Robotic 131 120 107 72 38 28 17 7

Figure 2. Overall survival (A) and disease-free survival (B) of

cNO patients matched (95% confidence

intervals).
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Conclusion / robot

Peu de publications
- court terme surtout = rassurantes
- long terme presque rien

Probablement pas mieux que la vidéo pour un lobe simple

Intérét technique

- Moins de conversion

- Un meilleur curage ganglionnaire
- Segmentectomies

Perspectives
- Single port / Sous xyphoidien / sous costal
- Travaux prospectifs / reconstructions 3D



Plan

e Abords mini invasifs
— Chirurgie vidéo-assistée
— Chirurgie robot-assistée
e Résection économe
— Segmentectomie
— Wedge



Poumon droit Poumon gauche

Lobe supérieur
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Rationnel

* Regain d’intérét:
— Augmentation des stades précoces
— Verre dépoli

* Incidence des 2"d CBNPC
 Développement des techniques mini-invasives

— Intérét chez patients agés
— "Compromised"



Chirurgie du cancer
bronchopulmonaire :
recommandations de la SFCTCV

P. Thomas pour la Société Francaise de Chirurgie Thoracique
et Cardio-Vasculaire

-Tumeurs £2cm

-En lPabsence de meétastase ganglionnaire
scissurale et/ou hilaire

-Situations topographiques favorables (S1 &
S2,54 & S5 G, S6)

-Situations  cliniques  suivantes: risque
opératoire élevé (mortalité attendue pour une
lobectomie  5%), tumeurs multifocales
synchrones ou métachrones (grade B).

Rev Mal Respir Actual 2009



Recommandations

e Recommandations sur les tumeurs cTINOMO des patients
opérables:

— Pour tous:
Résection anatomique RO + curage N1x3s + curage N2x3s [ESMO, I, A].

— En fonction de la taille et de I'aspect
cTlc solide : lobectomie [ESMO, Il, B].
cTla-b GGO : segmentectomie possible [ESMO, llI, B].
Seconde tumeur : segmentectomie possible (SFCTCV)
Fonction limite : segmentectomie possible (SFCTCV)
cTla-b solide ? cT1lc GGO ?



JCOGO0802 : study design

Lung cancer suspected on thoracic CT

Clinical stage IA and 2cm or less in size

|

[ OtherthaniRadiologicallydefinednon=invasive cancer: ]
I

ICOGOB02/WIOGEA607LNN JCOG0804/WIOGA507L

Ground-glass
opacity (GGO)

Maximum tumor el
diameter (T)

s]
Kifio

¢ o B consolidation /
CH\VSRATALIR{TE - tymor ratio (CTR)

‘ Noqfinvasive ;. eligibles f‘orii |
0802/ \WIOGA507 <0.25 '

| NOY
| 1COGOBDA/WIOG4507L I

Suzuki K JTCS 2019



JCOGO0802 : study design

Primary registration (n = 1319)

k

r

Secondary registration (n = 1106)

L

r

Arm A: Lobectomy (n = 554)

Y
Macroscopic complete resection (n = 554)

Mon-neoplastic (n=1) =

Histological incomplete
resection (m = 0)

L J
Histological complete resection (n = 554)

L

Arm B: Segmentectomy (n = 552)

» A2 resection (n=2)

Y

Macroscopic complete resection (n = 550)

» Non-neoplastic (n = 1)

. | Histological incomplete
“|  resection (n=3)

Y

Histological complete resection (n = 54E)

Suzuki K JTCS 2019



JCOGO0802 : early results

Lobectomy group (n = 554) Segmentectomy group (n = 552)
CTCAE grade
Complication 1 2 3 4 1 2 3 4
Any organ injury 19 1 0 0 14 2 1 0
Any intraoperative complication 28 3 1 0 10 7 2 0
Any early postoperative complication 120 115 24 3 132 123 23 2
Mortalité postopératoire = 0 Mortalité postopératoire = 0
Fuites aériennes n=21 Fuites aériennes n=36 (6.5%)
(3.8%) p=0.048

v plus de fuites aériennes prolongées apres
segmentectomies

Suzuki K JTCS 2019



JCOGO0802 : early results

Lobectomy group Segmentectomy group 2-Sided
Factor (n = 554) (n = 552)* F valoe |
Histologic diagnosis on surgical specimen
Squamous cell carcinoma 38 (6.9) 37T (6.7)
Adenocarcinoma SO0 (90.4) 502 (90.9)
(thers 15 (2.7) 13 (2.4)
Modal dissection
Mo dissection 0 () 1 (0.2}
Hilar 9 (1.6) 17 (3.1)
Mediastinal 544 (98.2) 534 (96.7)
Systematic 325 (58.7) 352 (63.8)
Selective 220 (39.7) 182 (33.0)
Macroscopic resection soore
RO 554 (100) 550 (99.6)
Rl 0 () 0o
R2 0 (0} 2(0.4)
EX 0 (0) 0 (D)

Suzuki K JTCS 2019



| Primary registration (n = 1319) |

|

| Secondary registration (n = 1106) |

.
- |

Arm A: Lobectomy (n = 554) | | AmB: Segmenteciomy (n=552) |

—>{ R2resection (n=2) |

v Y

| Macroscopic complete resection (n = 554) | Macroscopic complete resection (n = 550) |
| Non-neoplastic (n = 1) [«— —>| Non-necplastic (n = 1) |
Histological incomplete Histological incomplete
resection (n=0) | | | resection (n=3)
¥ Y
| Histological complete resection (n = 554) | | Histological complete resection (n = 546) |
| Observation (n = 503) | Postoperative adjuvant | Observation (n = 511) | Postoperative adjuvant
therapy (n = 50) therapy (n = 35)

Suzuki K JTCS 2019, Saji Lancet 2022



JCOGO0802 : primary outcome

A
100 L
80
g
g2
5 607
I
2
=
2
£ 404
2 n 5-year 05 (%)
=
= —— Lobectomy 554 91.1%
20 —— Segmentectomy 552 94-3%
HR 0-663 (95% Cl 0-474-0-927; p<0-0001)
Median follow-up: 7-3 years (range 0-0-10-9)
0 T T T T T T T \ \ T 1
0 1 2 3 -+ 5 6 7 8 9 10 11

Number at risk
(number censored)

Lobectomy 554 (0) 550 (1) 537 (0) 530 (0) 525(3) 495(6)  426(57) 322(97) 190(125)  90(92)  23(67) 0(23)
Segmentectomy 552 (0) 549 (1) 543 (1) 534 (1) 528 (0) 512(6)  457(47) 332(118) 202(122) 104(96)  25(78) 0(24)

Saji Lancet 2022



JCOGO0802 : DFS

B
100 —+
£ 80
g
o
- .
¢
2
=
f o
c
-_%l’ n 5-year RFS (%)
E 20 —— Lobectomy 554 87-9%
—— Segmentectomy 552 88.0%
HR 0-998 (95% Cl 0753-1-323; p=0-9889)
0 T T T T T

0 1 2 3 4 5

Number at risk
(number censored)
Lobectomy 554 (0) 542(1) 527 (0) 512(0) 492(3)  477(6)
Segmentectomy 552 (0) 541(1) 521(1) 503(1) 491(0) 477 (6)

Time since randomisation (years)

Saji Lancet 2022



JCOGO0802 : NSCLC mortality

Lobectomy group Segmentectomy

(range 0-0-10-9).

(n=554) group (n=552)
Total deaths 83 58
Lung cancer death 28 26
Other death 52 27

Other cancer (including 31 117l

second primary lung cancer)

Non-malignant disease 21 15
Respiratory disease 8 4
Cerebrovascular disease 7 2
Cardiovascular disease 4 4
Other diseases 2 5

Unknown 3 5

141 patients died during the follow-up period. *At median follow-up of 7-3 years

Table 2: Summary of causes of death during follow-up*

Récidives locales
segment n=58, 11%
lobectomy n=30, 5%
p=0-0018

Saji Lancet 2022



JCOGO0802 : subgroup analysis

n (segmentectomy/lobectomy)

HR for overall survival
(95% Cl) by Cox regression
model

Overall § i §

All randomly assigned patients 1106 (552/554) %—I’—i 0-663 (0-474-0-927)
B

Male 583 (290/293) —t e 0622 (0-415-0-930)
Female 523 (262/261) . 0-816 (0-444-1-498)
Age, years 3 i §

=70 422 (211/211) _— 0642 (0-413-0-998)
<70 684 (341/343) - 0723 (0-431-1212)

Smoking statup i i i

Smoker 616 (308/308) —4——— 0699 (0-472-1-036)
Never smoked 490 (244/246) 3 - E 3 0-617 (0-324-1-177)

Tumour [ocation i i i

Right upper lobe 327 (167/160) = 0-645 (0-310-1:339)
Right lower lobe 260 (117/143) o 0642 (0307-1.340)
Left upper lobe 350 (187/163) i P 3 0-604 (0-361-1-013)
Left lower lobe 160 (81/88) : ’ N 0.955 (0.405-2:251)
P

Solid 553 (279/274) S — 0-641 (0-424-0-969)
Non-solid 553 (273/280) o 0733 (0-413-1:301)

Histological type 3 i 3

Adenocarcinoma 968 (483/485) — 0746 (0-504-1-104)
Non-adenocarcinoma 138 (69/69) i - : : 0-505 (0-263-0-973)

0-25 05 10 10
“— —»

Favours segmentectomy Favours lobectomy

Saji Lancet 2022



CALGB 140503 (Alliance): Study Design

= Multicenter, randomized phase lll trial for patients with small peripheral NSCLC

Stratification by tumor size (<1 cm, 1-15 cm, or 1.6-2 cm), smoking status (never,
former, or current), and histology (squamous, adenocarcinoma, or other)

Confirmed preoperative eligibility criteria: Labactomy
Patients with suspected or athologically confirmed NSCLC and LN . SER i
confirmed peripheral NSCLC —* P gically — Survival

T1aNO with tumor size <2 cm neg at level 10 and <2 mediastinal stations Sublobar Resection follow-up
(n=697) (segment or wedge)
(n = 340)
200 wedges
= Primary endpoint: disease-free survival 140 segments

= Secondary endpoints: OS; pulmonary function tests at 6 mo, rates of locoregional
and systemic recurrence

Altorki. WCLC 2022. Abstr PLO3.06. Slide credit: clinicaloptions.com




CALGB 140503 (Alliance): baseline
characteristics

Characteristic Lobar (n =357) Sublobar (n = 340) Total (N = 697)
Mean age, yr (range) 67.6 (43.2-88.9) 68.3 (37.8-89.7) 67.9 (37.8-89.7) .8482*
Race, n (%) * White 313 (87.7) 314 (92.4) 627 (90.0) .5062"
= Black 29 (8.1) 16 (4.7) 45 (6.5)
" Asian 4(1.1) 2(0.6) 6 (0.9)
= Other 11 (3.1) 8(2.3) 19 (2.7)
Female, n (%) 210 (58.8) 190 (55.9) 400 (57.4) .4325"
ECOG PS, n (%) " 0 250 (70.0) 263 (77.4) 513 (73.6) .0785"
"1 102 (28.6) 71(21.2) 174 (25.0)
"2 5(1.4) 5(1.5) 10 (14)
Tumor size, n (%) = <1.0cm 30(8.4) 28 (8.2) 58 (8.3) .9801"
* 1.0-1.5cm 180 (50.4) 174 (51.2) 354 (50.8)
» >1.5¢cm 147 (41.2) 138 (40.6) 285 (40.9)
Smoking status, n (%) = Never 35 (9.8) 28 (8.2) 63 (9.0) .7700"
* Former 177 (49.6) 172 (50.6) 349 (50.1)
* Current 145 (40.6) 140 (41.2) 285 (40.9)
Histology, n (%) = Sguamous 53 (14.8) 45 (13.2) 98 (14.1) .8231°
= Adenocarcinoma 226 (63.3) 218 (64.1) 444 (63.7)
= Other 78 (21.8) 77 (22.6) 155 (22.2)
*Kruskal-Wallis P value. *Chi-Square P value. O]

Altorki. WCLC 2022. Abstr PLO3.06. Slide credit: clinicaloptions.com




CALGB 140503 (Alliance): early results

1080 registered participants

— understaged NSCLC, diagnosis not

383 failed intraoperative eligibility
(undiagnosed benign disease,

MSCLC, unsuspected nodal metastasis
surgeon’s decision)

697 randomly allocated

v

v

357 lobar resection

340 sublobar resection

(59% wedges)

v

v

357 analysed for post-hoc mortality outcome
4 died within 30 days
2 died between 31 days and 90 days

340 analysed for post-hoc mortality outcome
2 died within 30 days
2 died between 31 days and 90 days

v

v

355 analysed for post-hoc morbidity outcome
2 did not submit adverse event data at 90 days

337 analysed for post-hoc morbidity outcome
3 did not submit adverse event data at 90 days

Altorki NK Lancet Respir Med. 2018



CALGB 140503 (Alliance): early results

30-day mortality Difference (95% CI)*  90-day mortality Difference (95% CI)*
Lobar resection Sublobar resection Lobar resection Sublobar resection
Overall 4357 (1-1%) 2/340 (0-6%) 05% (1110 2-3) 6/357 (17%) 4/340(12%) 0-5% (-15 to 2-6)

Lobar resection (n=355)" Sublobar resection (n=337)* Difference (95% CI)

Grade 1 event 64(18%) 75(22%) -4-2%(-10-2 to 1-8)
Grade 2 event 75(21%) 49 (15%) 6-6% (0-9to12-3)
Grade 3 event 37 (10%) 41 (12%) -1.7% (-6-6 to 3-0)
Grade 4 event 13 (4%) 5{1%) 2-2% -0-2 10 4-9)
Grade § event 4(1%) 2 (1%) 0-5% (-1-1to 2:3)

*Adverse events were not submitted by time of analysis for two patients assigned lobar resection and three patients
assigned sublobar resection.

Table 4: Summary of all adverse events reported within 30 days of surgery, by grade and regardless of cause

V' Pas de différence entre résections lobaires et infra-lobaires

Altorki NK Lancet Respir Med. 2018



CALGB 140503 (Alliance): DFS (primary endpoint)

Events,n 5-Yr DFS, %

1.00 - — Lobar (n = 357) 141 64.1
—— Sublobar* (n=340) 137 63.6

0.75 - HR: 1.01 (90% Cl: 0.83-1.24)
0 1-sided P = .0176 from noninferiority test
[a)
[T
5]
Z 0.50 1
E
@©
K]
3]
a 0.254

Median follow-up: 7 yr
0.00 T 1 1 1 1 L] 1

0 1 2 3 4 5 6 7 8

Patients at Risk, n yr
Lobar 357 310 276 246 209 175 132 80 5
Sublobar 340 291 254 222 201 172 123 75 6

*Sublobar included 58.8% wedge resection. O
Altorki. WCLC 2022. Abstr PL03.06. Reproduced with permission. Slide credit: clinicaloptions.com




CALGB 140503 (Alliance): DFS by subgroup

Subgroup

Overall

Age (< 65 vs > 65)
<65

>65

Age (70 vs > 70)
<70

>70

Gender

Male

Female

Tumor Location
Right upper lobe
Right middle lobe
Right lower lobe
Left upper lobe
Left lower lobe
Lingula

Lobar Sublobar

++i+HHHF

=

357 340
131 123
226 217
211 206
146 134
147 150
210 190
128 120
16 19
43 55
104 86
63 56
3 4

>

T T T T
0.4061.01.6 2.7

HR (90% Cl)
1.03 (0.85-1.26)

0.96 (0.68-1.36)
1.07 (0.84-1.36)

1.10 (0.84-1.44)
0.94 (0.71-1.26)

1.12 (0.83-1.50)
0.97 (0.74-1.26)

1.00 (0.72-1.38)
2.27 (0.85-6.02)
0.83 (0.49-1.41)
0.91 (0.63-1.31)
1.35 (0.77-2.37)
0.93 (0.20-4.26)

Sublobar Better Lobar Better
Altorki. WCLC 2022. Abstr PL03.06. Reproduced with permission.

Subgroup
Histology
Squamous Carcinoma 53

Adenocarcinoma 226
Other 78

Smoking Status

Never 35

Former 177
Current 145
Tumor Size

<1.0 30

1.0-1.5 180
>1.5-2.0 147
Performance Status

0 250
1/2 107

Lobar Sublobar

45
218
77

28
172
140

28
174
138

263
77

T

———

el

—————

-
-

=B
i

&

T L] T L]
04061016 2.7

HR (90% Cl)

0.99 (0.60-1.62)
1.09 (0.84-1.42)
0.93 (0.64-1.36)

1.75 (0.77-4.02)
0.91 (0.69-1.20)
1.07 (0.79-1.44)

0.83 (0.34-2.03)
0.90 (0.68-1.19)
1.24 (0.92-1.67)

0.96 (0.76-1.21)
1.31 (0.90-1.90)

»

Sublobar Better Lobar Better

Slide credit: clinicaloptions.com




CALGB 140503 (Alliance): OS and LC related
events

0Ss
1.007 — Lobar
—— Sublobar
0.754
7]
o
k]
z 0.50- Events,n 5-Yr0S,%
s Lobar (n = 357) 103 78.9
‘.g Sublobar (n=340) 95 80.3
a 0.254 HR: 0.95 (90% Cl: 0.75-1.21)
) 1-sided P = .014 from non-inferiority test
Median follow-up: 7 yr
0.00 L] L] L] L] L] L] L] 1

0 1 2 3 4 5 6

Patients at Risk, n Yr
Lobar 357 337 322 297 270 240 192
Sublobar 340 320 298 276 258 236 185

Altorki. WCLC 2022. Abstr PL03.06. Reproduced with permission.

142
127

14
19

Cumulative Incidence of Events

0.47

0.3 4

0.2

0.14

Lung Cancer-Related Events vs Competing

Deaths

LC-Related Recurrences/Deaths, n

—— Lobar

93

— Sublobar 88
HR: 0.99 (95% ClI: 0.74-1.33;

P=.9521)

Competing Deaths, n

0.0

—— Lobar 45
Sublobar 48
HR: 1.12 (95% Cl: 0.75-1.68; P = .5897)
4 6 8
Yr

Slide credit: clinicaloptions.com




CALGB 140503 (Alliance): disease recurrence and pulmonary
function

Disease Pulmonary function Lobectomy Sublobar P
Lobar  Sublobar Total . - _ t
:(:;:)rrence, (n=351) (n=336) (N =687) P Value (n =357) (n = 340) Value
Median FEV1, % predicted (IQR)
Overall Lite Lo — 8364 Baseline n =356 n =340
(29.3)  (30.4) (298 83 (72 to 97) 83.5 (73 to 96)
Locoregional = e g0 2011 6-months n=268 n=252
(10 OIRRRIIS 5 B L) 76.5(64t087)  81.0(69.5 to 93.0)
9 6 15 .
i Change from baseline -6 (-14 to -1 -4 (-10.0 to 2.5 .0006
Regional only (2.6) (1.8) (2.2) 6623 g ( ) ( )
59 51 110 Median FVC, % predicted (IQR)
Ay e e ey S paselne 92 (?3; 3 5ios) 94 (?3:, 3 4205)
0 0
6-months n =268 n=252
86 (76 to 100) 93 (81 to 103)
Change from baseline -5(-13.0to 3.5) -3(-11to 5) .0712
*Chi-Square P value. *Wilcoxon rank sum P value. C O]

Altorki. WCLC 2022. Abstr PL03.06. Slide credit: clinicaloptions.com
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Plan

e Abords mini invasifs
— Chirurgie vidéo-assistée
— Chirurgie robot-assistée
e Résection économe
— Segmentectomie
— Wedge



JCOGO0804 : study design

Lung cancer suspected on thoracic CT

Clinical stage IA and 2cm or less in size

|

[ OtherthaniRadiologicallydefinednon=invasive cancer: ]
I

ICOGOB02/WIOGEA607LNN JCOG0804/WIOGA507L

Ground-glass
opacity (GGO)

Maximum tumor el
diameter (T)

s]
Kifio

¢ o B consolidation /
CH\VSRATALIR{TE - tymor ratio (CTR)

‘ Noqfinvasive ;. eligibles f‘orii |
0802/ \WIOGA507 <0.25 '

| NOY
| 1COGOBDA/WIOG4507L I

Suzuki K JTCS 2019



Conclusion

— Nombreuses évolutions et perspectives
— VATS => 3D
— RATS => Single port / OTC
— Planification 3D

— Articulations des différentes techniques
— Evaluations en cours
— Prudence en attendant

— Stade | => VATS ou RATS
— Stade Il => RATS ou open
— Stade lll => CT+IT puis open




Conclusion

Les stades localisés opérables comprennent des situations tres
variées

'intervention de lobectomie / curage est associée a de bons
résultats chirurgicaux (taux de complications) et oncologiques (RO,
upstaging N)

Stade IlI: tendance a 'escalade
e Ajout de 'immunothérapie a la séquence chirurgie - chimiothérapie

Stade |: tendance a la désescalade
e Abord par VATS ou RATS > ouvert
* Tumeurs de 2 a 4 cm ou localisation centrale : lobectomie / curage
* Tumeurs de moins de 2 cm, périphérique, solide: segmentectomie / curage
e  Tumeurs de moins de 2 cm, périphérique, GGO : wedge ? Essai en cours



