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Inhaled therapy remains the cornerstone of chronic obstructive pulmonary disease
pharmacologic care, but some systemic treatments can be of help when the burden
of the disease remains high. Azithromycin, phosphodiesterase-4 inhibitors, and mu-
coactive agents can be used in such situations. The major difficulty remains in the
identification of the optimal target populations. Another difficulty is to determine
how these treatments should be positioned in the global treatment algorithm. For
instance, should they be prescribed in addition to other antiinflammatory agents
or should they replace them in some cases? Research is ongoing to identify new
therapeutic targets.
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The National Emphysema Treatment Trial compared medical treatment of severe
pulmonary emphysema with lung-volume-reduction surgery in a multiinstitutional
randomized prospective fashion. Two decades later, this trial remains one of the
key sources of information we have on the treatment of advanced emphysematous
lung disease. The trial demonstrated the short- and long-term effectiveness of sur-
gical intervention as well as the need for strict patient selection and preoperative
workup. Despite these findings, the key failure of the trial was an inability to convince
the medical community of the value of surgical resection in the treatment of
advanced emphysema.
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Publication of the National Emphysema Treatment Trial (NETT) in 2003 established
lung volume reduction surgery (LVRS) as a viable treatment of select patients with
moderate to severe emphysema, and the only intervention since the availability of
ambulatory supplemental oxygen to improve survival. Despite these findings, surgi-
cal treatment has been underused in part because of concern for high morbidity and
mortality. This article reviews recent literature generated since the original NETT
publication, focusing on physiologic implications of LVRS, recent data regarding
the safety and durability of LVRS, and patient selection and extension of NETT
criteria to other patient populations.
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As palliative treatment, lung volume reduction surgery can be offered to a selected
subset of chronic obstructive pulmonary disease patients. Careful adherence to es-
tablished inclusion and exclusion criteria is critical to achieve good outcomes. The
evolution of surgical techniques toward minimally invasive approaches has
improved outcomes. The fully extrathoracic access combining a subxiphoid incision
with subcostal port placement allowed a further decrease in perioperative pain,
which favors spontaneous respiratory drive and early postoperative mobilization.
Less aggressive resections and better match for size of the hemithorax have contrib-
uted to a short-term reduction in morbidity and continued improvements in cardio-
pulmonary function.
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Chronic obstructive pulmonary usually is subcategorized into 2 groups: chronic
bronchitis and emphysema. The main cause of chronic bronchitis and emphysema
is smoking; however, alpha1-antitrypsin also has been seen to cause emphysema in
patients who are deficient. As symptoms and lung function decline, treatment mo-
dalities, such as lung volume reduction surgery, have been used in individuals
with chronic obstructive pulmonary disease and upper lobe predominant emphy-
sema. This article analyzes multiple published series where lung volume reduction
surgery has been used in individuals with alpha1-antitrypsin deficiency and their
overall outcomes.
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Postoperative air leak is one of the most common complications after pulmonary
resection and contributes to postoperative pain, complications, and increased hos-
pital length of stay. Several risk factors, including both patient and surgical charac-
teristics, increase the frequency of air leaks. Appropriate intraoperative tissue
handling is the most important surgical technique to reduce air leaks. Digital
drainage systems have improved the management of postoperative air leak via
objective data, portability, and ease of use in the outpatient setting. Several treat-
ment strategies have been used to address prolonged air leak, including pleurode-
sis, blood patch, placement of endobronchial valves, and reoperative surgery.
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 171
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Lung volume reduction surgery can significantly improve quality of life for properly
selected patients who are symptomatic despite maximal medical management for
emphysema. This requires a well-constructed multidisciplinary team (including
transplant) to evaluate and treat these patients.
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Lung volume reduction surgery (LVRS) patient selection guidelines are based on the
National Emphysema Treatment Trial. Because of increased mortality and poor
improvement in functional outcomes, patients with non–upper lobe emphysema
and low baseline exercise capacity are determined as poor candidates for LVRS.
In well-selected patients with heterogeneous emphysema, LVRS has a durable
long-term outcome at up to 5-years of follow-up. Five-year survival rates in patients
range between 63% and 78%. LVRS seems a durable alternative for end-stage het-
erogeneous emphysema in patients not eligible for lung transplantation. Future
studies will help identify eligible patients with homogeneous emphysema for LVRS.
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Endobronchial valve therapy has evolved over the past decade, with demonstration
of significant improvements in pulmonary function, 6-minute walk distance, and
quality of life in patients with end-stage chronic obstructive lung disease. Appro-
priate patient selection is crucial, with identification of the most diseased lobe and
of a target lobe with minimal to no collateral ventilation. Endobronchial valve therapy
typically is utilized in patients with heterogeneous disease but may be indicated in
select patients with homogeneous disease. Morbidity and mortality have been lower
than historically reported with lung volume reduction surgery, but complications
related to pneumothoraces remain a challenge.
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Randomized controlled trials have demonstrated that lung volume reduction surgery
(LVRS) improves exercise capacity, lung function, and quality of life in patients with
heterogenous emphysema on computed tomographic and perfusion scan. Howev-
er, most patients have a nonheterogenous type of destruction. These patients, sum-
marized under “homogeneous emphysema,” may also benefit from LVRS as long
they are severely hyperinflated, and adequate function is remaining with a diffusing
capacity of the lungs for carbon monoxide greater than 20% and no pulmonary hy-
pertension. Surgical mortality is low when patients are well selected.
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Chronic obstructive pulmonary disease is a challenging disease to treat, and at
advanced stages of the disease, procedural interventions become some of the
only effective methods for improving quality of life. However, these procedures
are often very costly. This article reviews the medical literature on cost-
effectiveness of lung volume reduction surgery and bronchoscopic valve placement
for lung volume reduction. It discusses the anticipated costs and economic impact in
the future as technique is perfected and outcomes are improved.
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Although there are multiple pharmacologic and nonpharmacological options to alle-
viate symptoms of emphysema, none of these treatment modalities halts disease
progression. The expanding disease burden has led to development of innovative
therapeutic strategies that also aim to induce lung volume reduction. Bronchoscopic
lung volume reduction originated in 2001 and has continued to grow rapidly ever
since. This article discusses more recent developments in bronchoscopic and novel
interventions and speculates on how these novel strategies may impact the future of
lung reduction interventions.
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