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Endobronchial Valve Treatment
Tiny, one-way valves are placed in the lungs through a bronchoscope to a diseased lobe. 

This helps to reduce hyperinflation resulting in better breathing mechanics and improved quality of life.
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Outcomes at 3 months. Shown are the changes in outcome at 3 months 
in subjects treated with EBV. Black horizontal lines represent the MCID

A retrospecCve evaluaCon of paCents treated with EBV 
between January 2016 and August 2019 was conducted.

Of 350 subjects screened, 283 (81%) were not suitable for 
intervenCon mostly due to lack of a target lobe. 

The remaining 67 subjects (19%) underwent 
bronchoscopic assessment, and if suitable, valves were 
placed in the same session. In total, 55 subjects (16%) 
were treated with EBV.



1. Severe COPD in subjects younger than 75y of age
FEV1 / FVC <70% och FEV1 <45%; >15% pred after 
bronchodilatation

2. High symptom burden and impaired exercise 
capacity
mMRC ≥2 och CAT ≥10 och 6MWT <450 meter 

3. Optimal treatment
- Smoking cessation more than 6 months
- Optimized medical therapy
- Active exercise program

4. Static hyperinflation (body box)
- Total lungcapacity (TLC)> 100% pred
- Residual Volume (RV)> 175% pred
- RV / TLC> 55%

5. Advanced emphysema (emphysema is needed)

Elegibility for BLVR with EBV
6. Intact right or left major fissure

7. Absence of important comorbidity
-   PaCO2> 8,0 kPa | PaO2 <6,0 kPa
-   Instable coronary artery disease or heart failure (LVEF <40%)
- Pulmonary hypertension (RVSP> 50 mmg Hg)
- Severe asthma, chronic bronchitis
- Morbid obesity (BMI> 35)
- Previous major lung surgery
- (repeated) respiratory infections, immunedeficiency

8. Lungimaging that is not suitable for valves
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COPD GOLD 2023

The ABE assessment tool for COPD

E



Symptom assessment
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Two COPD patients with a FEV1 of 48% predicted

Airway phenotype Emphysema phenotype



Air Trapping and Hyperinflation in Emphysema

Tissue is elastic with large surface area
Breathing is easy; Lung expands and contracts 
normally

Tissue destruction reduces elasticity and gas 
exchange

Air is trapped in the diseased portion of the lungs, 
increasing lung volume and putting pressure on the 
diaphragm, making patient persistently breathless

Healthy Lung

Lung with Emphysema



Static lung volumes
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Emphysema, 
target lobe!



Pulmonary 
perfusion
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Collateral Ventilation Screening

No Collateral Ventilation (CV-) Collateral Ventilation (CV+)

• Collateral ventilation is airflow between lobes “through channels that bypass normal airways”1

• If a lobe with collateral ventilation is treated, it can re-fill with air
• Only lobes with little to no collateral ventilation should be treated with Zephyr valves

Cetti et al Collateral Ventilation.  Thorax. 2006



Fissure integrity, 
target lobe!



Quantitative CT 
analysis
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Do not treat!

Paraseptal emphysema Bronchiectasis Airway disease

Pulmonary fibrosis Suspected nodule Giant bullae



Patient Selection

15-45% FEV1
≥175% RV

≥ 100% TLC
(Spirometry, PFTs)

Diagnosis of 
Emphysema

(CT Scan)

Medically Stable, 
No Disqualifying 

Comorbidities

Clinical Screening Lobe Evaluation Treatment

MDC

Noninvasive: 
Quantitative CT 
Analysis Platform 

Procedure: 
Chartis® Pulmonary 
Assessment System



Chartis

Herth F, Eur Respir J 2013



Endobronchial Valve treatment

Courtesy of prof. Slebos, University Medical Center Groningen, the Netherlands
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Hartman, Vanfleteren et al. ERR 2018 



Endobronchial 
Valve Treatment

First BLVR outside clinical studies in 
Gothenburg in may 2022

10 patients have been treated so far



• COPD and severe emphysema
• GOLD stage: 3
• mMRC: Grade 3
• CAT score: 26 points
• Nr of exacerbation in the past 12 months: 1
• Nr of hospitalisations for exacerbations: 0
• GOLD quadrant classification: B
• Quit smoking since: 2015
• Nr of pack years: 30
• LTOT: No
• Pulmonary medication: LABA/LAMA and rescue SABA
• Extrapulmonary comorbidity: none

CASE : 
Medical history



CASE 1: Medical history

Body composition:
Weight 69 kg
BMI 24.0 kg/m2

6 minute walking distance:
405 m Lowest oxygen saturation 93 %

Blood gases:
pH 7,4; pCO2 5,2; pO2 11,0; Sat 97%

73 year old female with severe COPD, very 
severe static hyperinflation, highly 
symptomatic, impaired exercise capacity
limited comorbidity, no resp. failure, DLCO > 
20% predicted
-> good candidate for EBV on clinical grounds



CT 



DECT perfusion 



Quantitative CT 
analysis



Chartis and treatment Chartis measurement left lower lobe:
No collateral ventilation

à EBV treatment left lower lobe on november 3th 2022

Before treatment After treatment

Datum 10-08-2022 23-01-2023

FEV1 0,84L (39%) 0,85L (40%)

FVC 2,14 (83%) 2,23 (87%)

TLC 7,24 (140%) 5,76 (111%)

RV 4,94L (227%) 3,59 (165%)

FRC 5,3L (190%) 4,22L (151%)

DLCO 3,16 (44%) 3,29 (45%)

CAT 26 17

6MWD 405 420

à After treatment patient felt better and went for a walk in the mountains. 
She got lost and was found by the police after four days. Hospitalized 
and treated for urinary tract infection. Around Christmas she got 
COVID19 of which she is still recovering

à Still relevant improvement in all parameters and room for further 
improvement.



Not always a straight road to success



Criner et al. AJRCCM, 2018

Zephyr Valve Pneumothorax (PTX) 
Post-EBV

38

• PTX can occur in ipsilateral lobe 

• Believed to be related to shifts in lobe 
volume

• 76% of PTX in 3 days

• 83% require chest tube
• Patients with PTX had comparable 

benefits to patients without

76%



Pneumothorax 
management



Patientstöd genom vårdsamverkan

KOL- 
centrum

Bronkoskopis
k lungvolym 

reduktion

Syrgas
Ventilation i hemmet

Home 
ventilation

Hjärtsjukdom
Diabetes

Osteoporos

Vård på 
sjukhus

Lung 
transplantation

Högspecialiserad vård
på rätt indikation

Koordinerad vård

Primär-
vård

Lung transplantation
Thoraxkirurgi



From referral to treatment

Incoming 
referral

No eligible patient 
based on referral 
info and evt. CT 

evaluation

Response letter, with 
inclusion of referral 

criteria

Potential eligible 
patient based on 

available info

Completing info:
 CAT, smoking status,

Body box, spiro, DLCO, 
bloodgas, 6MWT, HRCT 

MDK
CharCs and 

potenCal EBV 
treatment



Multidisciplinary board MDK

• Lung physician COPD-center
• Coordinator COPD-center
• Interventional pulmonologist
• Thorax radiologist







Thank you!
Lowie Vanfleteren, MD, PhD, 
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