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Severe pulmonary emphysema is characterized by a reduction
in the elasticity of the lung that limits airflow and increases airway
resistance, resulting in functional problems such as air trapping
and pulmonary hyperinflation.! Hyperinflation has been associ-
ated with loss of exercise capacity and quality of life, worsening
respiratory muscle function and chest mechanics, and increased
mortality.? The main objective of volume reduction treatment in
these patients is to reduce the excess dead space that cannot be
reached with bronchodilator therapy. This can be done in 2 ways:
with lung volume reduction surgery (LVRS) or using bronchoscopy
techniques (bronchoscopic lung volume reduction (BLVR)).

The first randomized controlled clinical trial of LVRS in patients
with severe pulmonary emphysema, the NETT study, was pub-
lished in 2003.3 Patients were included if they had FEV;>15%
and <45%, total lung capacity (TLC)>100%, residual volume
(RV)>150%, PaO,>45 mmHg, PaCO,<60 mmHg, and 6-min walk
test (6MWT)>140 m. These values were based on previous stud-
ies that demonstrated the beneficial effects of this technique.*
The NETT study showed the superiority of LVRS over conven-
tional treatment in quality of life, lung function, and survival, but
only in patients with poorer exercise capacity (maximum work
load <25 watts in women and <40 watts in men) and heteroge-
neous emphysema, predominantly in the upper lobes. Emphysema
is defined as heterogeneous when the difference in lung density
between the lobe to be treated and the ipsilateral contiguous lobe
is greater than or equal to 15%, measured by high-resolution com-
puted tomography (CT).° Morbidity and mortality were very high,
especially in the patient subgroup with worse lung function (FEV;
and/or DLCO<20%), so the intervention is not recommended in
these patients. Subsequent studies showed similar results.6 Volume
reduction in the NETT study improved exercise capacity and CO,
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elimination, reduced dead space ventilation, improved breathing
patterns, and reduced dyspnea.’

Some years later, inspired by the effectiveness of LVRS, BLVR was
developed as a strategy that would avoid the risks of surgery.® Sev-
eral techniques are now available, including endobronchial valves,
endobronchial coils, foam sealants, and thermal vapor ablation.®

Lung function is a basic consideration when selecting patients
who may benefit from this approach. Recommended val-
ues are FEV; 15%-50%, RV>150%, TLC>100%, DLCO>20%, and
PaC0O,<50 mmHg. All these parameters indicate a patient with
severe or very severe obstruction, air trapping, and hyperinflation,
who would be an ideal candidate to benefit from BLVR.® To undergo
this procedure, the patient must also be symptomatic, be receiving
optimal medical treatment (including respiratory rehabilitation),
and have dyspnea>mMRC grade 2.2 A distance of >140m on the
6MWT® and DLCO>20% are recommended® Lung function values
to select candidates for BLVR are arbitrary figures that have been
extracted from studies carried out with LVRS. Other lung func-
tion parameters have also been found to predict a better response,
including lung compliance, airway resistance, respiratory mus-
cle function, and most importantly, an RV/TLC ratio greater than
0.67." New functional studies are available, such as optoelectronic
plethysmography, used to assess the degree of asynchrony between
the compartments of the abdomen and the rib cage, and to identify
patients who might benefit most from volume reduction.’

Volume reduction is generally inadvisable in patients with FEV,
and DLCO<20%, since these subjects have shown a poorer prognosis.
Nevertheless, there is no contraindication for the use of valves and
coils in a subgroup of patients with values close to these who are
candidates for lung transplantation: in these subjects, the proce-
dure increases the possibility of accessing transplantation in better
conditions. Surgical reduction, on the contrary, may complicate a
possible dissection procedure during lung transplantation.'?

BLVR in patients with severe pulmonary emphysema with the
characteristics mentioned above has been shown to improve lung
function (increased FEV; and reduced RV and TLC), quality of life,
and exercise tolerance, irrespective of the device used,® although
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each device has its particular characteristics. The most widely
used devices are endobronchial valves and coils. For the valves to
function correctly and achieve lobar exclusion, there must be no
collateral ventilation. To ensure this, the integrity of the fissures
must first be assessed with CT or by bronchoscopy with a catheter
that can measure pressures after occluding the target areas with a
balloon.!" Integrity of the fissure is not required for coils, since they
can work in patients with collateral ventilation, although they do
require the presence of residual parenchyma in the area of insertion
so they can be retracted, thus reducing the volume.2

In summary, the use of BLVR has greatly improved the treat-
ment of emphysema, since the patient is better characterized, and
a choice of several devices is available. It is essential that candi-
dates for lung volume reduction are correctly selected in order to
ensure the success of the procedure. In this respect, we must be very
careful to include patients with the required lung function param-
eters (FEV; above 15%-50%, RV>150%, TLC>100%, 6MWT>140 m,
PaCO<50 mmHg and DLCO>20%), and we must also confirm the
absence of collateral ventilation (endobronchial valves). These
parameters are also applicable to LVRS, but this procedure has been
overtaken by BLVR, and we are in no doubt that we are moving in
the right direction. Volume reduction remains a field where there
is much room for improvement but one which has great potential
for the future.
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