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Technology: Lung-reduction surgery for emphysema
Use: Lung-volume-reduction surgery (LVRS) has been advo-
cated for the treatment of breathless patients who have em-
physema with marked lung hyperinflation. When up to 30%
of the diseased lung is surgically removed patients report a de-
crease in dyspnea and significant im-
provement in their quality of life. There
are 2 proposals to explain why the proce-
dure works. The first is that the surgical
removal of diseased, hyperinflated lung
improves chest mechanics by returning
the diaphragm and chest wall to a more
normal position. Although there is less
lung in the chest the improved ventila-
tion of the remaining lung more than
compensates for the loss and makes
breathing easier.1 The second is that elas-
ticity within the lung is increased when
the remaining lung expands to occupy
the space in the hemithorax created by
the resection. The airways are thereby
held open during expiration (i.e., dy-
namic airway collapse is reduced) and
there is less resistance to airflow.2,3

History: In an early report of 56 patients who underwent LVRS
between 1950 and 1960 Brantigan and colleagues1 concluded
that the surgery reduced shortness of breath due to emphy-
sema. However, with a mortality rate of 20% and an uncertain
mechanism of action the findings were greeted with scepticism,
and the procedure was not widely accepted. In 1995 Cooper
and colleagues,4 using improved perioperative, intraoperative
and anaesthetic techniques developed in a lung transplantation
program, demonstrated that LVRS could be carried out with a
substantially reduced mortality rate.
Promise: Sustained benefit 2 years5 and 5 years6 after surgery
has now been demonstrated. A recent Canadian study also re-
ported a low mortality rate, improved pulmonary function and
improved quality of life following surgery.7 The magnitude of
clinical improvement in pulmonary function (30%–50% in-
crease in forced expiratory volume in 1 second) has not been
demonstrated previously with any other treatment.
Problems: Although LVRS offers substantial potential benefit
there is also considerable risk involved. Recent case series5,7

report a mortality rate of 3.5%–8% and morbidity of up to
20%, including a prolonged intensive care stay on life sup-
port. The randomized clinical trials presently underway will
help to determine the effectiveness of LVRS and identify the
best candidates for the procedure.

Prospects: In the multicentre randomized controlled trial un-
derway in Canada to assess the efficacy of LVRS 12 major cen-
tres hope to enroll 350 patients over the 5-year period. Quality-
of-life, physiologic and economic outcomes will be evaluated in
a 2-year follow-up. This groundbreaking Canadian trial will

yield important information for clinicians
and health care professionals.

Other multicentre studies underway
include a large randomized controlled
trial in the United States to compare the
outcome of the best medical manage-
ment to that of LVRS and a national
registry established in Australia to evalu-
ate the safety and impact of LVRS on
pulmonary function.

Much has been learned about the sur-
gical management of advanced emphy-
sema. Indications for thoracic surgery
are broader than ever before, and more
people can now be offered a surgical op-
tion with better outcomes. LVRS can re-
duce patients’ dyspnea and improve their
quality of life, and it appears to be a rea-
sonably safe and feasible procedure.

However, randomized controlled trials are required to ade-
quately assess how much of a role LVRS will play in the care
and treatment of patients with emphysema in the future.
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Schematic representation of bilateral re-
section of the apical portions (hatched
areas) of emphysematous lungs.


