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The Global BURDEN of COPD :  

Prevalence :  Switzerland :  ~5%population= 350.000 people 
   Leuenberger P et al. Schweiz Med Wochenschr 1998; 128: 150-161 

 
Mortality : previsted to  be the third leading cause of death in 2020 
 
Major morbidity 
 
Economic and social burden  
 



Inflammation  

Small Airway disease 
Airway inflammation 
Airway remodeling 

Parenchymal Destruction 
Loss of alveolar attachments 

Decrease of elastic recoil 

Airflow limitation 
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Brantigan O, M. A surgical approach to pulmonary 

emphysema. Am Rev Respir Dis. 1959;80:194-202. 

Cooper JD, Patterson GA, et al.  

Bilateral pneumonectomy (volume reduction) for 

chronic obstructive pulmonary disease. J Thorac 

Cardiovasc Surg.1995;109:106-19. 

LVRS, Lung Volume Reduction Surgery 



Objectif : compare the safety and efficacy of LVRS versus standard medical care 

 

Design multicenter randomized 1:1 controlled trial n=1218 

       Control : 610 

       LVRS : 608 bilat. wedge resection 

 

Participants : heterogeneous emphysema+hyperinflation 

 

Primary outcomes : mortality and maximal exercise capacity 

two years after randomization 

Pulmonary rehabilition 



NETT trial, subgroup analysis 

1) High risk patients 
 
FEV1<20%v.p. + -DLCO<20%v.p or 

        -homogeneous emphysema 

2) Non High risk patients 

2.1) Responder patients 

2.2) Non responder patients 

Upper-Lobe predominance 

Low Exercice Capacity 

Non-Upper-Lobe Predominance 

High exercice capacity 



Mortality 90 d.(%) Mortality 2 y.(nb 
deaths/pers/year) 

Surgery  /  medical Surgery  /  medical 

All patients    7.9                    1.3    0.11             0.11 

High risk    28.6                   0    0.33             0.18 

Non high risk    5.2                     1.5    0.09             0.10 

•Among the 511 « non-high risk patient » : 

 

•-major pulmonary morbidity :                 29.8% 

•-major cardiac morbidity :   20% 

The Journal of Thoracic and Cardiovascular Surgery, vol 131, N.1, janv. 2006 

MORTALITY 

MORBIDITY 

50% major morbidity 



NETT 

2001 

5% BPCO in Switzerland 

10% with Heterogeneous emphysema 

             +hyperinflation 

44% Upper-lobe predominance+ 

        low exercice capacity 

4.4% of BPCO eligible for LVRS… 

+ 

Morbi/mortality associated 

NEED for therapeutic alternativ 



Therapy for advanced emphysema, «terminal emphysema» 

1) smoking cessation, the single most effectiv and cost effectiv TTT.  
 
2) medical treatment and rehabilitation 
 
3) for selected patient surgery 
 
And for all the other with dyspnea and poor quality of life? 
 
Miniinvasiv endoscopic treatment seems opportun 

1) Smoking cessation  

2) Pharmacological terapy+rehabilitation/Nutrition 

4) Surgery for selected cases 

3) Oxygene/VNI for selected cases 

Conservative treatment 

Invasive treatment 

minimal-invasive treatment 

5) Endoscopic  for selected cases 



Endoscopic  therapy for emphysema, a new approch 
with less morbidity/mortality? 

Heterogeneous 

Homogeneous 

reversible 

irreversible 

Non Blocking 

Non blocking 

valves 

coils 

Non blocking device 

 vapor  

 Polymeric L.V.R 

(Airway bypass tracts, via radiofrequenz) 
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Blocking device : Spigots 

irreversible 

irreversible 



Endoscopic Lung Volume Reduction with valves 

IBV 

Olympus 

ZEPHYR 

pulmonX 

Nitinol structure,  

Self-expandible 
Silicone membrane 



Objectif : compare the safety and efficacy of endobronchial-valve therapy versus 

standard medical care 

 

Design : multicenter randomized 2:1 controlled trial n=321 

    Control : 101    

                  ELVR :  220 unilat. Valve placement+ 

     lobar occlusion 

 

Participants : heterogeneous emphysema(FEV15-45%)+hyperinflation(RV>150%) 

 

Efficacy end points : %∆FEV1 and %∆6-minute walk test @ 6Mo. 

Pulmonary rehabilitation 

Endobronchial Valve for Emphysema 

Palliation Trial  (VENT) 



Subset group FEV1@6M. 6MWT@6M. 

Total population control -1.9% 1.5% 

treatment 5.3% 4.3% 

p 0.005 0.04 



US-VENT Study :  

 

38% of patients did not have complete fissures in treated lobe 

  

44% of patients did not achieve lobar occlusion 

 

Collateral ventilation Lobar occlusion 



Subset group Vol Red FEV1 6MWT SGRQ 

Total 
population 

control -1.7% -1.9% 1.5% 0.74 

treatment -20.6% 5.3% 4.3% -2.66 

>10% 
heterogenous 

Control -0.8% -2.8% -4.3% 0.95 

treatment -23.3% 7.7% 4.5% -2.33 

+lobar 
occlusion 

treatment -30.3% 12.4% 6.3% -3.34 

+complete 
fissure 

Treatment -56.9% 22.8% 5.3% -5.01 

US-VENT Study, subgroup analysis 

 Responder patients :  lobar occlusion  

   complete fissure=> no CV  
~20% of patients included 



1) Console displays  

2) Balloon catheter,  

Complete fissure and Collateral ventilation 

Estimated Analysed(VIDA software) 

Measured : CHARTIS system 



No Collateral Ventilation 
(CV-) 

Collateral Ventilation 
(CV+) 

measurement of collateral ventilation 



Median Target Lobe Volume Reduction  

CV- CV+ 

Target Lobe VR (ml) -1031.7 -82.0 

Target Lobe VR (%) -61.6% -3.9% 

Secondary outcome CV - CV + 

FEV1 Change (%) 19.2 ± 23.9 
N=37 

0.9 ± 13.3 
N=20 

SGRQ  Change (pts) -11.1 ± 13.0 
N=27 

-4.6± 18.0 
N=13 

6MWT Change (%) 15.6 ± 47.3 
N=3 

4 

9.8 ± 14.8 
N=18 

accuracy level of 75% 



Adverse Events :  



Zephyr Valves, long term Follow-Up 

Hopkinson et al, Eur Respir. J, 2011 Venuta et al, Eur Respir J, 2012 



Zephyr Valves, long term Follow-Up 

Venuta et al, Eur Respir J, 2012 



5% BPCO in Switzerland 

10% with Heterogeneous emphysema 

             + severe hyperinflation 

 20-40%  no collateral ventilation+ 

  lobar occlusion 

NEED for therapeutic alternativ 

ELVR with Valves :  



Coil treatment 













Visual scale of parenchymal density 

#1 score  #2 score  #3 score  #4 score  #5 score  

coils 

Tissue is the issue 



Efficacity of Coils 



Adverse Events :  



Lung volume reduction coil treatment of 

 severe emphysema+hyperinflation : 

An effective and safe ELVR treatment 

Seems to expand the indications for homogeneous emphysema and CV+patients 

 



ELVR Lausanne 2012-2013 

38 patients bilantés :  

 2 LVRSurgery : 1 nodule LSG, 1 bullous disease 

10 sans critères d inclusion ( VR<150, pas d emphysème, pas hétérogène, pas de limitation respiratoires, limites autre) 

14 avec contre indication ( HTPsyst >50-60mmHg, bronchiectasies productives, trouble coag.) 

12(31%) patients avec critères inclusion et sans CI=> endoscopés 

7 (7/12=58%) CV-(sans ventilation collatérale) => valves 
 1 co. majeure=> retrait valves 

 2 sans bénéfice=> valves ds LM, sans effet=> retiré et coils 

 4 avec effet (4/7=57% répondeur) 

4        CV+ 
 2 traité par coils  

 1 attente de coils ou de LVRS en fonction du projet TX 

                    1 avec sécrétions purulentes+++=>ttt médicamenteux 

1 avec emphysème homogène=> coils 

14 procédures 



VEMS / VR DLCO /6MWT/ 

avant 

VEMS/VR/DLCO/6MWT 

 1 mois 

VEMS/VR/DLCO/6MWT 

 3 mois 

VEMS/VR/DLCO 

 12 mois Ate :  PTX coils 1 mois 

patient 1 

F.E. 0.78L / 3.78L / 41% / 370m 1.15L / 3.21L / 51%/ 1.03L / - / 48% / 422m 1.20L/3.59L/50% no 

patient 2 

SP 0.61L / 4.11L/ 24% / 400m. 0.75/ - / - /  0.65L / 2.73L / - / 435m no 

patient 3 

RD 0.79L  / 5.89L / 38% / - 1.27L / 4.32L / 35% 0.91L / 6.00 / 37% oui oui 

patient 4 

TL 0.93L / 4.61L / 58% / 414m 1.12L / - / - / 1.07L /4.50L / 58% / 435m. no 

patient 5 

FB 0.78L / 4.69L / 41% / - 0.84L / - / - / 0.80L / 6.18L / 45%=> retrait no 1.21L/6.0L/40% 

patient 6 

VKW 0.67L / 6.95L / 26% / 200m 0.61 / 8L / 30% / 0.62L /8.42L / 33%=> retrait no 0.62L / - / -/255m. 

patient 7 

MJF 0.77L / 6.24L / 27% / 400m co majeure=> retrait valves oui oui 

Evolution fonctionnelle post valves CV-(chartis) 

*Patients avec valves retirées à >5 mois pour manque de bénéfice, puis traité par coils 



ΔVEMS(%) 1M ΔVEMS(%) 3M ΔVEMS(%) 12M Δ6MWT(%) 3M 

Δdyspnee 

(NYHA) 3M 

patient 1 F.E. +47.4 +32 +53.8 +14 

3=>2 

patient 2 SP +22.9 +6.55 +8.75 

4=>3 

patient 3 RD +60.75 +15.18 

3=>2 

patient 4 TL +20.43 +15 +5 

3=>2 

patient 5 FB* +7.7 +2.5 - 

3=>3 

patient 6 VKW* -8.9 -7.4 - 

4=>4 

moyenne +25.04 +10.63 +53.84 +9.25 

Evolution fonctionnelle post valves CV-(chartis) 

*Patients avec valves retirées à >5 mois pour manque de bénéfice puis traité par coils 



VEMS / VR DLCO 

/6MWT/ avant 

VEMS/VR/DLCO/6MWT 

 1 mois 

ΔVEMS(%) 1M 

 

patient 1 FB* 0.80L / 6.18L / 45% 1.21L / 6.0L / 40% +51.25 

patient 2 VKW* 0.62L / 8.42L / 33%/200 0.62L / - / - / 255m. +0 

patient 3 VJJ# 0.65L / 7.36L / 26% / 500m 0.99L / - / 24% / - +52.3 

patient 4 RMJ# 0.47L / 5.75L / 39% 0.63L / - / - +34.04 

patient 5 NB 0.69L / 4.21L / 44% / 120m. 

moyenne +21.713% 

Evolution fonctionnelle post coils 

*Patients avec valves retirées pour manque de bénéfice 

#Patients avec CV+, non valvé 



  VEMS(L) VEMS%v.p. DLCO corr(v.p.) 
avant 0.82 36% 40% 

                                                                                                             
insertion des 3 valves dans le LSD 

1W 1.15 49% 52% 
1M 1.03 44% 48% 
3M 1.14 48% 52% 

12M 1.20 51% 50% 

analyse CT poumonD(cm3) poumon G(cm3) D+G(cm3) LSD(cm3) LM(cm3) LID(cm3) 

05.03 (preop) 3456 2967 6423 1665 401 1335 
25.09 (3M) 2868 2855 5723 741 501 1587 

      -700 -924 +100 +252 

patiente 1 

CT 3 M CT preop 





 BPCO IV 

FEV1   22%v.p. 

RV       247%v.p 

TLC    117% 

DLCO 38% 

Patient 3 

65 y.old 

α1 anti-tryp. Deficiency 

Former smoker 10py 

 Right Bullectomy D. 2008 

asthma 

Heterogeneous 

 emphysema 

RUL>LUL 

Incomplete fissure 



2) 2 valves LUL 

1) CHARTIS : no CV 

Bronchoscopy :  

Respiratory distress immediately at the end of the procedure 



Two chest tubes during 7 days Removal of chest tubes at D7 

Hospital discharge D8 

Control 1,5 Mo 

Major subjective improvement 

Pulm Fct VEMS(%p.v.) RV(%p.v.) TLC(%p.v.) DLCO(%
p.v.) 

preop 0.79L(22%) 5.89L(247%) 8.51L(117%) 38% 

1.5Mo 1.27L(37%) 4.53L(193%) 8.65L(122%) 35% 

+ 480ml(+60%) 1.33L(-22%) 



pré 1.5 mois 3-6 mois 

patient 3  0.79L  / 5.89L   1.27L / 4.32L  0.91L / 6.00  

Aerosol of NACL 0.9%=> strong cough and expectoration of a valve 7M post insertionois





Case 5 

=> no valves. 

CV + 



LLL 

LUL 

Residual pleural 
cavity 

One-way Valve 

Draining 
tube 

Draining 
tube 

Figure 1a 

Patient 7, MJF, retrait valves pr co. 





Algorithm for ELVR 

Valves Coils Vapeur/glu coils Ø 

LVRS? 



Conclusion :  

 Endoscopic Lung Volume Reduction is a safe procedure 
 

 

 The efficacity of valves dependent on:  Lobar exclusion  

       Low collateral ventilation (CV) 

 

 Assessment and quantification of collateral ventilation (CV) is critical to 

predict optimal response to ELVR-valve treatment   

 

 Coils seems to expand the indications / homogeneous emphysema, CV+  

 

 

BPCO III-IV 

+VR>150%(200%) 

+SPT 

 

 Hetero/homogeneous emphysema ? 

Complete fissure/collateral ventilation ? 

Tissue density ? 



LVRSurgery 

Non high Risk 

Heterogeneous Upper-lobe 

Low exercice capacity 

Endoscopic LVR 

Heterogeneous emphysema 

Upper+lower lobes 

Collateral Ventilation nég 

Valves 

Endoscopic LVR 
Coils 

Hetero+homogeneous? 

With tissue 


