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Clinical Applications of Bronchoscopic Lung Volume Reduction for
Patients with Severe Emphysema

Tai Sun Park and Sei Won Lee

Department of Pulmonary and Critical Care Medicine, and Clinical Research Center for Chronic Obstructive Airway Diseases,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Emphysema is a category of chronic obstructive pulmonary disease characterized by chronic airflow limitation and hyperinflation.
Several decades ago, it was found that the surgical resection of emphysematous lung improved lung function and the long-term
survival in patients with severe advanced emphysema. However, it was associated with substantial postoperative morbidity, such as
persistent air-leak and mortality. Therefore, bronchoscopic lung volume reduction (BLVR) techniques have been developed to
avoid these risks associated with surgery. Of these, endobronchial valves have been subject to the largest number of clinical trials.
Endobronchial valves are unidirectional valves placed in the bronchus of the most hyperinflated lobe to block regional inflation,
while allowing exhalation, leading to atelectasis of the target lobe. BLVR using endobronchial valves improves lung function,
exercise tolerance, and symptoms. To obtain the maximum clinical benefits, it is important to select patients who have a complete
lobar fissure and heterogeneous emphysematous lung involvement. Other bronchoscopic approaches are being developed to
overcome these limitations. (Korean J Med 2014;86:432-437)

Keywords: Emphysema; Chronic obstructive pulmonary disease; Lung volume reduction; Bronchoscopy
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Table 1. Modalities of bronchoscopic lung volume reduction

Reversible blocking devices (unidirectional valves)
Endobronchial valve
Intrabronchial valve

Reversible nonblocking devices
Lung volume reduction coil

Irrreversible nonblocking techniques
Bronchoscopic thermal vapor ablation
Biologic lung volume reduction

Airway bypass tract
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Figure 2. Hyperinflated emphysema before bronchoscopic lung
volume reduction with endobronchial valve (A). After insertion

of endobronchial valve, atelectasis of emphysematous lobe oc-
curs while normal portion of lung expands (B).

Figure 1. Endobronchial valve placed in the bronchus (A). It prevents air from entering the blocked segment (C) while allowing the vent-
ing of expired gas and secretions (B), leading to atelectasis of the isolated emphysematous lung.
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Table 2. Patient selection criteria for bronchoscopic lung volume reduction with endobronchial valve

Inclusion criteria”

FEV 15-45%pred

RV > 150%pred (> 180% recommended)
TLC > 100%pred

Heterogeneous emphysema on CT

Exclusion criteria

Incomplete fissure

Diffusing capacity < 20%
Giant bullae at other lobe
History of thoracotomy
Excessive sputum

Severe pulmonary hypertension

Unstable cardiac condition

FEV|, forced expiratory volume in one second; RV, residual volume; TLC, total lung capacity; %pred, % predicted value; CT, computed

tomography.

*Endobronchial valves are also indicated for refractory pneumothorax (persistent air leakage) and decompression of large bullae.

Figure 3. The medial portion of minor fissure is incomplete. In

this case the probability of clinical response was low, if the tar-
get lobe is right upper lobe or right middle lobe, because of col-
lateral ventilation through incomplete fissure.
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Figure 4. ChartisP console system is developed to check the
presence of collateral ventilation (A). When we block the bron-
chus of target lobe, the expiratory flow decrease gradually if
there is no collateral ventilation (B). Meanwhile, the expiratory
flow will not decrease if the air can flow into the target lobe from
adjacent lobe through incomplete fissure (C). F, flow; P,
pressure.
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