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Solitary pulmonary nodules (SPNs),
defined as rounded lesions <3 cm
completely surrounded by an aerated lung,
are increasingly identified by modern chest
radiography and thoracic CT. As CT
screening studies report and the debate
over the place of national lung cancer
screening programmes intensifies, the need
for algorithms to efficiently investigate
SPNs will become even more important.1

Peripheral pulmonary lesions can be
biopsied by various techniques. The most
commonly used approach in the UK is
transthoracic needle aspiration or core
biopsy usually performed under CT guid-
ance. The diagnostic sensitivity for
malignancy exceeds 90% in experienced
hands but up to 44% of biopsies in benign
disease are non-diagnostic.2 While gener-
ally safe, it is not without complications;
in a large UK-based survey, pneumothorax
occurred in 20.5% of cases and intercostal
tube drainage was required in 3%.3

Flexible bronchoscopes can be used to
approach peripheral lesions but the
reported diagnostic sensitivity rates are
considerably lower than for CT-guided
needle biopsy. Sensitivity has been shown
to be dependent upon the size of lesion,
the distance from the hilum and the
presence of a bronchus leading to the
lesion on CT (the CT bronchus sign).
A systematic review found that the diag-
nostic yield was 33% for lesions <2 cm in
the outer third of the lung.2 Historically,
the approach taken has been to use a thin
bronchoscope and perform a combination
of bronchial washings, brushings and
transbronchial biopsy targeting the
appropriate segmental or subsegmental
bronchus sometimes with the assistance
of fluoroscopy. More recently, several
groups have reported their experience of
using radial endobronchial ultrasound
(EBUS) to guide biopsy of peripheral
lesions. Radial EBUS provide 3608 images
of the airway wall and surrounding
structures. Previously, this technique was

often employed to identify the position of
parabronchial or paratracheal lymph
nodes prior to sequential (non-ultrasound
guided) transbronchial needle aspiration
(TBNA).4 However, this application has
essentially been superseded by the devel-
opment of linear EBUS. Nowadays, radial
EBUS is predominantly used to localise
a peripheral lesion and allow placement of
a guide sheath through which biopsies can
be taken. Diagnostic yields in the range of
58e80% have been reported.5e9 While
radial EBUS helps with localisation of
a peripheral lesion, the problem of navi-
gating to the appropriate bronchus
remains, which results in a long learning
curve and lengthy procedures and has in
large part been responsible for the low
uptake of the technique in clinical prac-
tice. Therefore, in recent years consider-
able effort has been directed at the
development of navigation systems to aid
bronchoscope placement.10e12 Eberhardt
et al showed that a combination of elec-
tromagnetic navigation and radial EBUS
was superior to either technique alone. In
Thorax, Ishida et al report a randomised
trial that assessed the role of a virtual
bronchoscopic navigation system to facil-
itate radial EBUS placement of a guide
sheath prior to biopsy of peripheral
pulmonary lesions.13 The diagnostic yield
using the navigation system in combina-
tion with EBUS was 80%, significantly
higher than in the control arm (67%),
which used EBUS alone. The duration of
the examination was shorter (24.0 vs
26.2 min, p¼0.016), which is an impor-
tant consideration in a procedure
performed under sedation. The navigation
system employed sophisticated computer
reconstruction of virtual bronchoscopic
images alongside standard video bron-
choscopy. Although not widely available
at this time, the approach used by Ishida
and colleagues appears simpler and easier
to use than some of the other commer-
cially available navigation systems.
However, at this time no head-to-head
studies of the various navigation system
approaches have been published.
The improvements in the diagnostic

yield of bronchoscopic approaches increase
the options available to clinicians investi-

gating peripheral lesions. Increasingly,
respiratory physicians are growing in
confidence and experience with ultra-
sound. In the same way that linear
EBUS-TBNA has been taken up by many
bronchoscopists who previously lacked
confidence to perform conventional
TBNA, it is likely that improved naviga-
tion systems will encourage the spread of
radial EBUS for biopsy of peripheral
lesions. At present, however, experience in
radial EBUS is limited to a relatively small
number of specialist centres.
Faced with a choice of biopsy tech-

niques, the question arises as to how best
to approach a SPN. In considering this,
a number of factors need to be taken into
account. Clearly, accessibility to a tech-
nique and local expertise will play
a significant role. At present, in the
majority of centres percutaneous biopsy is
more readily available and has a high
sensitivity for malignancy. However, the
risk of pneumothorax with transthoracic
biopsy is considerably higher than that
reported for endobronchial approaches5e7

9 and for patients in whom pneumothorax
may cause significant clinical compromise,
navigation-aided radial EBUS may be an
appropriate first approach especially if
there is CTevidence of an air bronchogram
signdan airway leading directly to the
lesion.11

In assessing a patient with suspected
lung cancer, it is essential to consider the
extent of disease and target biopsies
appropriately. Although the updated
NICE guidelines for the management of
lung cancer (2011) omitted radial EBUS
for lack of available evidence, one of the
new recommendations is that clinicians
should choose investigations that give the
most information about diagnosis and
staging with least risk to the patient.14

Not infrequently, patients undergo more
than one biopsy procedure, first for diag-
nosis and then for staging, which are both
arduous for the patient and costly to the
NHS. For instance, in the past a patient
may initially have had a transthoracic
biopsy of a peripheral lesion before
moving on to have mediastinal lymph
node assessment by linear EBUS or
mediastinoscopy. The new staging algo-
rithms recommend that patients who
may have disease suitable for treatment
with curative intent should have enlarged
mediastinal or other lesions biopsied in
preference to the primary lesion. Identifi-
cation of appropriate targets will come
from the increasing use of PET-CT at an
earlier time point in the staging algorithm
to help direct biopsies. In the future,
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selected patients could have a single
endobronchial procedure that comprises
navigation-aided radial EBUS to biopsy
a peripheral lesion combined with linear
endobronchial and/or endoscopic ultra-
sound for mediastinal staging. Such an
approach is already being undertaken,
usually under general anaesthesia for
patient comfort and tolerance, in a few
highly specialised centres in continental
Europe and the USA. However, further
trials comparing the efficacy of endo-
bronchial versus percutaneous biopsy
strategies are required before firmer
recommendations can be made.

As the diagnostic and staging algorithms
for lung cancer evolve, it is essential that in
parallel with developments in technology
work is undertaken on quality of life and
health resource use, an area that is
frequently overlooked. The endobronchial
approach to peripheral lesions is no
exception and the approach documented
by Ishida et al13 joins the existing literature
on electromagnetic navigation systems,
ultrathin bronchoscopy and fluoroscopy-
assisted bronchoscopy. Unfortunately, the
current paper stopped short of incorpo-
rating an economic analysis, which was an
opportunity missed.

The marked upturn in interest in
thoracic oncology among respiratory
physicians in recent years is partly stim-
ulated by the growth in tools available to
the bronchoscopist both for diagnosis and
for therapy. Linear EBUS is gaining wide-
spread acceptance and a number of centres
are combining this procedure with endo-
scopic ultrasound. As navigation systems
improve, it is likely that the use of radial

EBUS will also spread. While continued
equipment development is to be encour-
aged, it will be equally important to
address training and ensure that operators
achieve and maintain high levels of diag-
nostic accuracy. This may require regional
centralisation of specialist services in order
to be cost and manpower effective. At
present, other than recommendations that
cancer networks in England and Wales
should have access to these specialist
techniques,14 there is no strategic devel-
opment plan with the result that inter-
ested clinicians and trusts are developing
services on an ad hoc basis. In addition to
training, the challenge over the next few
years will be to ensure that there is
a coordinated approach to the deve-
lopment of specialist bronchoscopy
services to allow equity of access for the
population as a whole.
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