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Liens	d’intérêts	



Stratégies	mini-invasives	

•  Chirurgie	thoracoscopique	vidéo-	et	robot-
assistée	

•  Chirurgie	d’épargne	parenchymateuse	

•  Parcours	de	soins	–	modes	d’hospitalisa?on	



Abords	mini-invasifs	





Thoracoscopie	vidéo-assistée	



Thoracoscopie	robot-assistée	





	 	MORBIDITE	ET	MORTALITE	

Résec?ons	par	VATS	des		cancers	pulmonaires	CPNPC	



Mortalité	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



Morbidité	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



Complica?ons	respiratoires	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



Fuites	aériennes	prolongées	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



Troubles	du	rythme	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



Durée	d’hospitalisa?on	

Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16 :244–249 

Video-assisted thoracic surgery versus open thoracotomy for non-small cell lung cancer: 
a meta-analysis of propensity score-matched patients 



2015:10:e0124512.	

Sujets	«	à	risques	»	





	 	QUALITE	DE	VIE	

Résec?ons	par	VATS	des		cancers	pulmonaires	CPNPC	



Bendixen	M,	Jørgensen	OD,	Kronborg	C,	Andersen	C,	Licht	PB.	Lancet	Oncol	2016;17:836-44	



Bendixen	M,	Jørgensen	OD,	Kronborg	C,	Andersen	C,	Licht	PB.	Lancet	Oncol	2016;17:836-44	



	 	RESULTATS	ONCOLOGIQUES	

Résec?ons	par	VATS	des		cancers	pulmonaires	CPNPC	



Survie	à	long	terme	

Taioli E et al. 2013;44 :591–597 

Favoring VATS Favoring Thoracotomy 

Meta	difference	in	survival:	5%;	95%	CI:	3–6%	



Survie	à	long	terme	

Hamaji	M,	Lee	HS,	Kawaguchi	A,	Burt	BM.		Overall	Survival	Following	Thoracoscopic	vs	Open	Lobectomy	
for	Early-stage	Non-small	Cell	Lung	Cancer:	A	Meta-analysis.	Semin	Thorac	Cardiovasc	Surg	
2017;29:104-112.		



Chi-Fu	Jeffrey	Yang	et	al.	Ann	Surg	2017;in	press	

Résultats	Oncologiques	

Na?onal	Cancer	Data	Base	



Licht	PB	et	al.	Ann	Thorac	Surg	2013;96:943–50	

Résultats	Oncologiques	

Danish	lung	Cancer	Registry	



Réévalua?on	du	stade	ganglionnaire	







Tagaki	Het	al.	J	Thorac	Cardiovasc	Surg	2011;	142:477-8	

Curage	vs.	Echan?llonnage	
Médecine	Factuelle	



Darling	G	et	al.	J	Thorac	Cardiovasc	Surg	2011;141:662-70	

American College of Surgery Oncology Group Z0030 Trial 



Darling	G	et	al.	J	Thorac	Cardiovasc	Surg	2011;	141(3):662-70	



Ce	que	montre	cet	essai	

v Evalua?on	ganglionnaire	minimale:	2&4D,	7,	10D	//	5&6,	7	
10G	

v Le	curage	dans	cefe	situa?on	de	cN0	trouve	13%	de	pN1	et	
4%	de	pN2	(traitement	adjuvant)	

v Morbi-mortalité	iden?que	des	2	techniques		

ACOSOG	Z0030	

v Pour	la	pra?que	clinique:	curage!	





Journal of Thoracic Disease, Vol 5, Suppl 3 August 2013 S201
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C D

Figure 1. Main steps of a right anterior basilar subsegmenectomy of segments 7+8. A. Three-dimensional reconstruction of arteries and bronchi; B. a 
loop is passed around the main basilar arterial trunk and helps exposure of the arterial branches; C. after division of the artery to the anterior segments, 
backward traction of the loop helps exposing the bronchus to segments 7+8; D. segmental distribution of the branches of the right lower pulmonary vein. 
(A, artery; B, bronchus; V, vein; S, segment).

Figure 2. Main steps of a posterior subsegmenectomy of segments 9+10. A. Three-dimensional reconstruction of arteries; B. Dissection of the artery to the 
posterior segments; C. after division of the artery to the posterior segments, forward traction of the loop helps exposing the bronchus to segments 9+10; D. 
final aspect before reventilation after removal of the posterior segments. (RUL, Right upper lobe; ML, middle lobe; A, artery; B, bronchus; V, vein; S, segment).

A B

C D

Gossot D et al. J Thorac Dis 2013;5(S3):S200-S206 

Résec?ons	infralobaires	



Etendue	de	l’exérèse	pulmonaire	

•  1930	–	Pneumonectomie	
•  1960	–	Lobectomie	
•  1990	-	Segmentectomie	

ü  Churchill	ED,	et	al.	J	Thorac	Surg	1950;	20:	349–65.	
ü  Cahan	WG.	J	Thorac	Surg	1960;39:	555–72.	
ü  Kodama	K,	et	al.	Ann	Thorac	Surg	1992;54:1193-5	



Ra?onnel	

ü Epargne	parenchymateuse	
•  Taille	tumorale	
•  Résec?ons	mul?ples	&	itéra?ves	

ü Préserva?on	fonc?onnelle	
•  Qualité	de	vie	
•  Maîtrise	du	risque	opératoire	

ü Risque	opératoire	(sujets	à	risque)	
ü Contexte	contemporain	

•  Épidémiologie	
•  Alterna?ves	thérapeu?ques	



ü  Pneumonectomie 

ü  LSD	+	«	wedge	»	
ü  LSD+	segmentectomie	6	
ü  Bisegmentectomie	2&6	



Défini?on	

•  Segmentectomie:		Abla?on	
d’un	ou	plusieurs	segments	
anatomiques,	associé	à	un	
curage	ganglionnaire	scissural,	
hilaire	et	médias?nal	

•  Cas	par?culier:	Culmen	et	
lingula	peuvent	être	
considérer	comme	des	
équivalents	lobaires	
	

•  Résec?on	atypique:	
Exérèse	non	anatomique	
d’une	par?e	d’un	lobe	



Les	exérèses	pulmonaires	majeures	–	
données	PMSI	

Segmentectomie	

			



EPITHOR	WEB		2016	

lobectomie	

segmentectomie	

pneumonectomie	

résec?on	atypique	unique	

bilobectomie	

biopsie	

exploratrice	

résec?on	atypique	mul?ple	

totalisa?on	

7,6%	

Chirurgie	programmée	pour	tumeur	maligne	primi?ve	



Segmentectomies	2016	EpiWeb	

•  OMS	0-1:	90%	
•  VEMS	préop:	84%	
•  Index	comorbidité:	6,1	
•  T1-T2	N0	M0:	88%	
•  Moyenne:	2	segments	
•  Curage	systéma?que:	
71%	

•  DMS	post-op:	8,1J	

•  Voie	d’abord		
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Chirurgie	programmée	pour	tumeur	maligne	primi?ve	



N % Mortalité J30 

Pneumonectomie 726 8.7% 4.9% 

Bilobectomie 343 4.1% 2.9% 

Lobectomie 6046 72.7% 1.8% 

Segmentectomie 592 7.1% 0.5% 

Résection atypique 604 7.2% 1.1% 

Données de la base EPITHOR de la SFCTCV 

Risque	contemporain	des	exérèses	
pulmonaires	pour	cancer	2013-2014	

2%	sur	8741	exérèses		

0.8%	



Kim SJ et al. Changes in Pulmonary Function in Lung Cancer Patients After Video-Assisted 
Thoracic Surgery Ann Thorac Surg 2015; 99:210–7 

SLR	

L	

Epargne	fonc?onnelle	



Fernando HC et al. Analysis of 
longitudinal quality-of-life data in high-
risk operable patients with lung 
cancer: Results from the ACOSOG 
Z4032 (Alliance) multicenter 
randomized trial. J Thorac Cardiovasc 
Surg 2015; 149(3):718-25 

Qualité	de	vie	



resection due to an inferior OS rate and a higher recurrence rate
than for lobectomy [2]. Since then, studies comparing the effect of
sublobar resection and lobectomy have been limited to retro-
spective reviews with a small sample size [7, 19, 20, 22]. Advances
in minimally invasive surgical techniques, critical care and imaging
have caused the issue of sublobar resection, especially segmen-
tectomy, to remerge [24]. The poor prognosis associated with sub-
lobar resection may be due to the use of non-anatomical wedge
resection, which does not allow efficient dissection of the pul-
monary hilar lymph nodes, whereas anatomical segmentectomy
does allow the dissection of these nodes and may be suitable for
candidates with small-sized NSCLC. Furthermore, the accurate
lymph node staging data available with segmentectomy but not
with wedge resection are important for postoperative treatment.

Recently, thoracic surgeons have focused on the evaluation of
segmentectomy and lobectomy for patients with small-sized
NSCLC, with both encouraging and discouraging outcomes
reported (Table 1). Meta-analyses reported by Nakamura et al.
[33] and Fan et al. [34] compared sublobar resection and lobec-
tomy. Nakamura combined differences in survival (survival rate
with lobectomy minus that with limited resection) at 1, 3 and 5
years after resection and found no significant differences in sur-
vival, suggesting that survival after sublobar resection for Stage I
lung cancer is comparable with that after lobectomy [33].
However, their report was based on data published about 10
years ago and much additional data have been published in

recent years. Fan et al. conducted a meta-analysis to compare the
outcomes of segmentectomy with lobectomy for stage I NSCLC
patients based on eight published studies, the results showed seg-
mentectomy produced an outcome similar to that with lobec-
tomy [34]; nonetheless, their findings are limited, with many more
data reported in recent years. Moreover, these two meta-analyses
do not compare segmentectomy with lobectomy using stratified
data based on different tumour sizes [33, 34], and it is necessary to
conduct a more stratified meta-analysis comparing segmentect-
omy and lobectomy that is based on updated data.
Meta-analysis is often used in randomized clinical trials (RCTs),

but the application of meta-analysis to observational studies is
controversial [35]. However, when no RCTs are available, as is the

Figure 2: Overall survival/cancer-specific survival estimates for segmentectomy compared with lobectomy for Stage I NSCLC. Seg: segmentectomy; Lob: lobectomy.

Table 2: Summary of comparison results

Series Survival Comparison of survival Egger’s test

HR 95% CI P-value Bias P-value

I OS/CSS 1.20 1.04–1.38 0.011 0.12 0.770
IA OS/CSS 1.24 1.08–1.42 0.002 −0.41 0.265
IA (2–3 cm) OS/CSS 1.41 1.14–1.71 0.001 0.35 0.678
IA (≤2 cm) OS/CSS 1.05 0.89–1.24 0.550 −0.15 0.802

F. Bao et al. / European Journal of Cardio-Thoracic Surgery4

La segmentectomie procure une survie inférieure à celle produite 
par la lobectomie chez les patients ayant un CPNPC de stade cI, 
de stade cI-A, et de stade cI-A avec une tumeur de plus de 2 cm. 

Bao F, et al. Eur J Cardio-Thorac Surg 2014;46:1-7 

Survie	à	long	terme	



In	press	



Nakamura	K,	Saji	H,	Nakajima	R,	Okada	M,	Asamura	H,	Shibata	T,	et	al.	A	
phase	III	randomized	trial	of	lobectomy	versus	limited	resec?on	for	small-
sized	peripheral	non-small	cell	lung	cancer	(JCOG0802/WJOG4607L)	Jpn	J	Clin	
Oncol.	2010;40:271–4.	

Altorki	N,	Keenan	R,	Bauer	T,	Scalzey	E,	Demmy	T,	Kohman	L,	et	al.	CALGB	
140503/Endorsed	study:	“A	phase	III	randomized	trial	of	lobectomy	versus	
sublobar	resec?on	for	small	(<2	cm)	peripheral	non-small	cell	lung	cancer”.	



Parcours	de	soins	«	mini-invasifs	»	





•  Innova?ons	technologiques	(imagerie	–	informa?que	-	
matériel)	

•  Améliora?on	des	techniques	(«	sans	scissure	»….)		
•  Changements	épidémiologiques	(dépistage)		
•  Evolu?on	du	cadre	réglementaire	(plan	cancer/cer?fica?on/

accrédita?on/registres…	)	
•  Aboli?on	des	dogmes!	(ex:	drainage		thoracique!)	
•  Changements	de	paradigmes	(pas	de	prémédica?on	–	pas	de	

jeûne	prolongé	–	pas	de	sonde	urinaire	ou	de	SG	-	
mobilisa?on	précoce	–	analgésie	loco	régionale	–	
hospitalisa?on	courte)	



Mobilisation précoce et drainage portatif 



Parcours	RAAC	

Education thérapeutique 
& Réhabilitation préopératoire 

Structure d’aval 

Mobilisation 

Drainage Thoracique 

Sortie rapide 
(DVT prophylaxis) 

IDE-	MKDE	

Chirurgien	

Analgésie personnalisée Anesthésiste	

Médecin	de	famille	

Coordinatrice	

Equipe	hospitalière	

Assistante	Sociale	Diété?cienne	 Gériatre	 Chirurgien	&	Anesthésiste	

Patient  





Le	concept	de	chirurgie	thoracique	mini-invasive	

•  Minimiser	l’agression	chirurgicale	sans	
compromefre	les	résultats	oncologiques	

•  Incorporer	les	évolu?ons	technologiques	
•  Promouvoir	les	parcours	de	soins	dédiés	
(RAAC)	

•  Mais	une	autre	(r)évolu?on	arrive….	



Le	pa?ent	connecté	


