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EMPHYSEME
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Trappage d’air et Hyperinflation statique
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Hyperinflation statique :

Slebos, AJRCCM, 2015

FRC TLC
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HYPERINFLATION DYNAMIQUE

Thomas M. Prim Care Respir J. 2013
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Van Dijk M, et al. ERJ Res. 2020

Sélection des patients
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Multidisciplinary discussion

SÉLECTION DES PATIENTS

Endoscopic lung
volume reduction

Lung volume 
reduction surgery

Lung 
transplantation
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Treatment of patients with severe emphysema :

Medical:

Arrêt du tabac

Revalidation pulmonaire

Nutrition

Vaccination (against influenza, pneumococcal infection and SARS-CoV-2)

Bronchodilatateurs/Oxygène

Traitement biologique

Obligatoire !!!

Before 1 year

FEV1, l (%) 1.0 (31) 1.7 (45)

RV, l (%) 6.4 (292) 3.3 (151)

CAT, p 25 18

6MWT, m 280 325

Femme – 71 ans

Reva
3 mois

1 mois

Temps !!! (6 mois)
Jamais une urgence
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SÉLECTION DES PATIENTS
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SÉLECTION DES PATIENTS
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LVRS OU ELVR

13
Weder et al. Ann Thorac Surg. 1997;64(2):313-9; discussion 9-20.

Vander velde eet al. BMC Pulmonary Medicine (2025)25:479

Chest CT morphology analysis
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LVRS OU ELVR
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1952 Head & Avery

Intracavitary suction of bullae and blebs

1958 Brantigan

Pulmonary resection

Lung denervation

Resection of bronchial arteries

1995 Cooper

Bilateral LVRS by sternotomy

Alternative or « bridge » to LTx

1996 Cooper & Patterson

LVRS par VATS

15

Mortality 15 to 20%

NAEF. ANN THORAC SURG 1997; 64:1506-8
Cooper et al. JTCVS 1995;123:513-25

Resection of Non-functional pulmonary parenchyma (20-35%) 

↓

↓ hyperinflation 

↓ obstruction of the airways

↓

↑ ventilatory mechanics (

respiratory muscles and elastic recoil of the lung

↑ Gas exchange 

by modifying regional perfusion and ventilation

HISTORY OF EMPHYSEMA SURGERY
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Evidence for LVRS

National Emphysema Treatment Trial (NETT)

Multicentric prospective RCT

OMT vs. OMT + LVRS

End points: 

Primary: short- and long-term survival, excercise performance

Secondary: lung function, patient symptoms, quality of life.

3777 patients  (1998 - 2002) → 1218 randomised

16

Nett. 2001. NEJM; 345: 1075-83
Nett. 2003. NEJM; 348: 2059-73

Lung Volume reduction surgery (LVRS)
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NETT: Results

17

OMT vs. OMT + LVRS:  

29.2 months of FU

90-day mortality rate: 

1.3% vs. 7.9% (p<0.001)

Overall mortality

160 vs 157 patients

Simular in both groups

Nett. 2003. NEJM; 348: 2059-73

Lung Volume reduction surgery (LVRS)
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NETT: Results

BUT… a subgroup… HIGH RISK OF DEATH

N = 140 (70 vs. 70)

30-day mortality rate: 

16% (p<0.001)

If survival :

Limited improvement on other end points

Nett. 2001. NEJM; 345: 1075-83

Lung Volume reduction surgery (LVRS)
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NETT: Results 
Long-term Survival:

Improved  after LVRS despite the expected higher mortality immediate  
postoperative

Advantage in Upper-lobe predominant with low base-line exercise capacity

Long-term Functional outcome:

Improved after LVRS

Criner AJRCCM. 2011; 184:881-93

(a) All patients (n=1218)
(b) Non-high-risk patients (n=1078)

(c) Upper lobe-predominant with low exercise capacity (n=290) 
(d) Upper lobe-predominant with high exercise capacity (n=419)

Lung Volume reduction surgery (LVRS)
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Morbidity in LVRS

Lung Volume reduction surgery (LVRS)
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CHALLENGING THE High –risk patients
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Lung Volume reduction surgery (LVRS)

Cooper et al. JTCVS 1995;123:513-25
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Procedure is fully video-assisted

Non-rib spreading

23

VATS
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Valves endobronchiques
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Ventilation collatérale – Procédure Chartis :

Valves endobronchiques
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Mise en place :

Valves endobronchiques
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Mise en place :

Valves endobronchiques
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Taton O, et al. Thorax 2024
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*  *
*
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En résumé : effets de la réduction endoscopique de volume pulmonaire sur la forme 
du diaphragme

• Mise en place de valves dans le lobe cible
• Perte de volume du lobe cible
• Majoration du volume du lobe adjacent

• Amélioration de la forme du diaphragme du côté traité :
• ↑ de l’aire de la zone d’apposition
• ↓ du rayon de courbure
• ↑ de la longueur des fibres musculaires

Taton O, et al. Thorax 2024
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VALVES ENDOBRONCHIQUES

Klooster K, et al. Chest 2021
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Since 01/02/2020

RIZIV/INAMI REIMBURSEMENT

AZ Delta, Roeselare UZ Gent
ULB Erasme Bruxelles UZ Antwerpen
UZ Leuven CHU/UCL Namur
CHU Liège Ghd Charleroi 
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Outcomes

REPORT OF 3 YEARS VALVES REIMBURSEMENT IN BELGIUM

Trial n treated Follow-up, months FEV1, % RV, ml 6MWD, m

Belgian Registry, 2020-2023 146 6 +17 -827 +20*

STELVIO, 2015 34 6 +18 -831 +74

IMPACT, 2016 43 3 +17 -480 +40

TRANSFORM, 2017 65 6 +29 -670 +79

LIBERATE, 2018 128 12 +18 -522 +39

*Missing data were entered as « 0 »
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Safety

REPORT OF 3 YEARS VALVES REIMBURSEMENT IN BELGIUM

n (%)

Patients on ICU
     ICU stay > 24h

15 (10.3%)
 6 (4%)

Pneumothorax
     Chest drainage
     Need for surgical intervention
     Other 

22 (15%)
17 (77%)

1 (5%)
4 (18%)

Infection 12 (8.2%)

Exacerbation 11 (7.5%)

Revisions 46 (31%)

→ Safety is good and adverse events are as expected from RCTs

Hartman JE, et al. Eur Respir Rev. 2019
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SAFETY OF LUNG VOLUME REDUCTION

Buttery SC, et al. BMJ Open Respir Res 2024
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Survival improvement

SURVIVAL AFTER LONG VOLUME REDUCTION

Hartman JE, et al. Resp Med 2022
Buttery SC, et al. BMJ Open Respir Res 2024
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ALTERNATIVE FOR OR BRIDGING TO LTX?

Tutic 2006 Ann Thorac Surg; 82: 208-13

▪ LVRS

▪ Postpone LTX 4 to 5 years, without impairing chances of future LTx

▪ No negative influence on short-term and long-term outcome of LTx

▪ Should not preclude the candidacy for LTx 

▪ BLVR

▪ No negative influence on short-term and long-term outcome of LTx

▪ Should not preclude the candidacy for LTx 

Inci et al. Eur J Cardiothorac Surg 2018;53:569-602
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*  *
*

Procédure combinée :
• Bon candidat pour valves mais scissures incomplètes
• fermeture chirurgicale de la scissure
• + Mise en place de valves 

Fermeture chirurgicale de scissure + mise en place de valves

PERSPECTIVES
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Fermeture chirurgicale de scissure + mise en place de valves

PERSPECTIVES

Di Campli MP, accepted Int Med case Rep J
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Conclusions : réduction de volume pulmonaire

Réduction du volume pulmonaire
Amélioration de la fonction du diaphragme

Réduction de l’hyperinflation 
Augmente le recul élastique du poumon

…Perte de parenchyme pulmonaire
Réduction lit vasculaire (LVRS)

Décision individuelle => Discussion en réunion multidisciplinaire

Transplantation pulmonaire
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CONCLUSIONS

ter Haar. ERJ 2025

Référer les patients !!!
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Merci pour votre attention
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