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Autofluorescence and ultrasound represent the
imaging technologies applied to diagnostic bron-
choscopy that have found the largest resonance in
recent decades [1, 2]. Autofluorescence bron-
choscopy (AFB) has gained an established role in
the diagnosis of preneoplastic lesions or intraep-
ithelial lung cancer [1-4]. Endobronchial ultra-
sound (EBUS) has been used for multiple purpos-
es, such as [1, 5-7]: 1) facilitating identification
and aspiration from hilar and mediastinal lesions
in close contact with the airway’s wall; 2) guiding
transbronchial biopsies in patients with peripheral
lesions; 3) differentiating airway invasion versus
compression, as well as helping to determine the
depth of invasion in patients with central airway
tumours.

Autofluorescence bronchoscopy

The outcome of patients diagnosed with lung
cancer is fairly poor, and the chances of survival
are largely dependent on the stage of the disease
allowing for curative surgery [8]. AFB is a screen-
ing measure that has been developed in an attempt
to identify high-risk patients harbouring pre-neo-
plastic and early neoplastic lesions in their central
airways [9]. The use of AFB is based on the ob-
servation that moderate to severe dysplasia and
carcinoma in situ (CIS) show less fluorescence
than normal tissue when excited by light with
wave length ranging from 380-460 nm.

In the multicentric study leading to FDA ap-
proval, Lam et al. investigated the additional role
of AFB, when added to white light bronchoscopy
(WLB), in the identification of moderate/severe
dysplasia and CIS in 173 patients with known or
suspected lung cancer (Level of evidence: III) [3].
The investigators found that AFB + WLB had a
relative sensitivity of 6.3 compared to WLB alone.
The specificity of AFB was 66%.

Many subsequent literature studies (Level of
evidence: III) including varying categories of pa-
tients with known/suspected lung cancer, or at

high-risk of developing lung cancer, confirmed the
superiority of AFB + WLB versus WLB in the de-
tection of dysplasia and CIS, even though the rela-
tive sensitivity of AFL + WLB was usually found
to be lower than that reported in the 1998 study by
Lam et coll [10-13].

More recently, the first prospective, ran-
domised, multicentric study compared WLB +
AFB versus WLB in 1173 smokers with addition-
al risk factors for lung cancer (Level of evidence:
Ib) [4]. The results of this study confirmed the su-
periority of AFB over WLB in the detection of
preneoplastic and early neoplastic lesions, but did
not support the high expectations raised by many
previous studies. First, the prevalence of isolated
pre-invasive lesions was much lower (3.9%) than
in most former studies, probably due to the fact
that the latter ones often included tumour associat-
ed lesions. Second, the relative sensitivity of WLB
+ AFB versus WLB alone found in this study
(1.42) was much lower than in many previous
studies, and the superiority of AFB over WLB was
statistically significant only for moderate/severe
dysplasia and not for CIS. The specificity was 58%
for WLB + AFB, and 62% for WLB alone.

In conclusion, the experience with AFB accu-
mulated so far suggests that [1, 3, 4, 10-14]: 1) this
method is superior to WLB alone, especially in the
detection of preneoplastic lesions (moderate to se-
vere dysplasia); 2) it is quite clear that this depends
mainly on the sensitivity of WLB. In those studies
where the sensitivity was particularly low [Lam]
the relative sensitivity of AFB + WLB versus
WLB alone was markedly higher; 3) the preva-
lence of preneoplastic lesions in the population be-
ing studied is extremely important, and it has
proved highly variable in studies into AFB pub-
lished thus far.

As for the limitations, the specificity of AFB,
averaging 60% in a review of the literature, is quite
unsatisfactory [2, 4, 10-13]. This obviously leads
to more biopsies being performed and evaluated at
greater cost. However, studies have shown that up
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to 50% of histologically normal biopsies taken
from areas suspicious at AFB (“false positive” ar-
eas) may carry chromosome aberrations similar to
those found in patients with overt malignant le-
sions [15, 16]. Furthermore, high sensitivity and
low specificity are typical characteristics of many
other screening tools such as low-dose CT scan-
ning for peripheral nodules, mammography, occult
blood testing, and PSA [4, 17, 18].

The other important limitation of AFB is the
uncertainty of the clinical impact in the detection
of preneoplastic or early neoplastic lesions on the
patient’s survival [1, 2, 4]. Although the available
data is limited, it has been shown that dysplasia
and even CIS may regress spontaneously, so that
we do not reliably know whether or not these le-
sions are likely to shorten the patients’ death if left
untreated [19, 20].

Recommendation

• Autofluorescence bronchoscopy is
superior to white light standard
bronchoscopy in the identification of
preneoplastic and early neoplastic
lesions. It should be performed,
whenever available, in patients at
high risk of preneoplastic and early
neoplastic lesions (heavy smokers;
patients in follow-up after surgery
for either lung or head/neck cancer;
patients with known asbestos expo-
sure; patients candidate to lung
surgery to rule out synchronous le-
sions) (Grade A).

Endobronchial ultrasound

After its widespread use in the setting of gas-
trointestinal endoscopy, ultrasounds are being in-
creasingly used in the airways (EBUS) to guide both
parenchymal and hilar/mediastinal biopsies, as well
as to study in great detail the airway wall [1, 4-7].

EBUS to guide hilar / mediastinal 
aspiration / biopsy

The first studies assessing the role of EBUS
for the localisation and sampling of mediastinal
and hilar lymphadenopathy were performed
through a ultrasonic catheter which was passed in
the working channel of the bronchoscope, but did
not allow real-time guidance for TBNA as the
probe had to be removed from the bronchoscope
for TBNA to be performed [1, 21, 22]. In a review
of the literature, two studies compared standard
TBNA versus EBUS-TBNA in patients with hi-
lar/mediastinal lymphadenopathy [21, 22]. In a
prospective, randomised, controlled trial, Shannon
et al. failed to show any significant difference in
terms of sensitivity, specificity, or diagnostic accu-
racy when comparing EBUS-guided and standard
TBNA (Level of evidence: Ib) [21]. Herth and coll.
conducted a randomised study comparing EBUS-

guided with standard-TBNA, in which the authors
separately randomised and analysed the results of
the TBNA procedures obtained from different LN
stations (Level of evidence: Ib) [22]. In a first
group they included exclusively the subcarinal
nodes, since they are easily accessible by any
method. In a second group they included all the
TBNAs performed in the following LN stations
according to the American Thoracic Society clas-
sification: 2 (right and left), 3, 4 (right or left), and
5. The authors concluded that EBUS guidance sig-
nificantly increases the yield of TBNA in all
lymph node stations except in the subcarinal one,
but in-depth analysis of their study showed that
similar diagnostic yields were obtained by both
conventional and EBUS-guided TBNA also in the
lower paratracheal area (4R, 4L) [23]. By consid-
ering this data, it seems that blind TBNA proce-
dures proved to be as effective as ultrasound-guid-
ed ones in those stations (4 right, 4 left, 7), among
those accessible to TBNA, where the majority of
metastasis from non-small cell lung cancer occur
[33]. In conclusion, literature data suggests that
EBUS-guided TBNA performed with single-chan-
nel bronchoscopes is not superior to standard TB-
NA although it can be a useful tool to guide TBNA
in some specific settings, such as “difficult medi-
astinal LN areas” (mainly 2, 3, 4L) and small LN
size (<1 cm) [31, 45].

More recently, a new bronchoscope with a lin-
ear array transducer that allows real-time ultra-
sonic guidance to fine needle aspiration has been
developed [24]. This is an instrument dedicated to
ultrasound-guidance of TBNA, and it has to be
used after examination of the bronchial tree has
been performed in a standard fashion with a con-
ventional bronchoscope [6]. The few literature
studies in which this instrument was evaluated
have provided excellent results, with sensitivities
greater than 85% regardless of node size and lo-
cation (Level of evidence: III) [24-26]. It should
be noted that no studies comparing standard TB-
NA versus real-time EBUS-TBNA are available,
to date.

Recommendation 

• Real-time ultrasonic guidance to fine
needle aspiration should be per-
formed, whenever available, in the di-
agnostic approach to hilar and medi-
astinal lymphadenopathy (Grade B).

EBUS to study the airway’s wall

EBUS allows the possibility of examining in
great detail the airway wall, which is therefore use-
ful in differentiating airway invasion versus com-
pression by tumour, in studying the depth of endo-
bronchial tumour infiltration [7, 27-29]. The few
studies that examined the relative role of EBUS
and CT scan in differentiating airway invasion ver-
sus compression by tumour suggested that, in ex-
perienced hands, EBUS is more sensitive than CT
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in the assessment of potential airway infiltration
(Level of evidence: III) [7, 27, 28].

A few studies do also suggest that EBUS may
be useful in the setting of therapeutic bron-
choscopy, as it can guide tumour debridement, se-
lect proper stent size, and select patients for endo-
scopic versus surgical treatment (Level of evi-
dence: III) [28, 30].

Recommendation 

• EBUS should be performed along
with CT scan, whenever available, to
differentiate airway invasion versus
compression by tumour, as well as to
determine the depth of airway tu-
mour invasion (Grade B).

EBUS for guiding biopsy of peripheral lesions

A few studies have evaluated the role of
EBUS to guide sampling from the periphery of the
lung (Level of evidence: III) [6, 31-33]. EBUS is
superior to “blind” transbronchial biopsy (that is,
transbronchial biopsy performed without any
imaging guidance) in the diagnosis of peripheral
lung lesions [31]. It is also clear that EBUS in-
creases the diagnostic yield of transbronchial
biopsy in the diagnosis of peripheral lesions that
are not fluoroscopically visible [32]. As for le-
sions that are fluoroscopically visible, it looks like
EBUS may be superior to fluoroscopy in guiding
biopsies from peripheral lesions of small size (3
cm or less) [6, 33].

Recommendation 

• EBUS can be a useful imaging guide
for transbronchial lung biopsy of pe-
ripheral pulmonary lesions. EBUS is
the method of choice for guidance of
transbronchial lung biopsy of fluo-
roscopically invisible peripheral le-
sions (Grade B).

Summary of Recommendations

• Autofluorescence bronchoscopy is
superior to white light standard
bronchoscopy in the identification of
preneoplastic and early neoplastic
lesions. It should be performed,
whenever available, in patients at
high risk of preneoplastic and early
neoplastic lesions (heavy smokers;
patients in follow-up after surgery
for either lung or head/neck cancer;
patients with known asbestos expo-
sure; patients candidate to lung
surgery to rule out synchronous le-
sions) (Grade A).

• Real-time ultrasonic guidance to fine
needle aspiration should be per-
formed, whenever available, in the di-
agnostic approach to hilar and medi-
astinal lymphadenopathy (Grade B).

• EBUS should be performed along
with CT scan, whenever available, to
differentiate airway invasion versus
compression by tumour, as well as to
determine the depth of airway tu-
mour invasion (Grade B).

• EBUS can be a useful imaging guide
for transbronchial lung biopsy of pe-
ripheral pulmonary lesions. EBUS is
the method of choice for guidance of
transbronchial lung biopsy of fluo-
roscopically invisible peripheral le-
sions (Grade B).
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