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The ability to obtain the pulmonary tissue
without the need for the patient to undergo a surgi-
cal pulmonary biopsy is an important step forward
in the diagnosis of the lung diseases.

The bronchoscopic pulmonary biopsy, defined
also as transbronchial lung biopsy (TBLB), is a
procedure with low morbidity and mortality. In
fact the main indications for performing TBLB are
the evaluation of peripheral nodular lung lesions or
diagnosis of diffuse parenchymal lung disease.

The first description of TBLB is attributed to
Andersen et al. [1], as a result of their observation
that the specimens of bronchial biopsies of the
small airways collected during a rigid bron-
choscopy often contained pulmonary parenchyma.
The forceps for TBLB collect the pulmonary tissue
through the bronchi and enable specimens from the
centrolobular regions to be obtained [2]. The disor-
ders that are centred around the terminal and respi-
ratory bronchioles (respiratory bronchiolitis, tuber-
culosis, lobular infectious pneumonia, cellular
bronchiolitis) or significantly involve these struc-
tures (organising pneumonia) or those that are dis-
tributed along the lymphatic routes (sarcoidosis,
carcinomatous lymphangitis) may be easily sam-
pled by forceps. Multiple biopsy samples are re-
quired for a good diagnostic yield [3]. Most studies
[3-7] have shown that there is a direct correlation
between the number of samples obtained per TBLB
and the overall diagnostic yield (i.e 38% with one
to three tissue fragments vs. 69% with six to ten,
p<0.01). Therefore if the procedure proceeds nor-
mally, it is reasonable to perform 7-8 biopsies
(fragments of valid tissue!) for examination. A
greater number of biopsies may be necessary if a
part of tissue is likely to be sent away for special
stains or studies. Large forceps produce bigger
specimens. Loube ef al. [6] prospectively com-
pared the diagnostic yield of transbronchial biop-
sies using large and small forceps (cup sizes, 3 x 2
x 0.9 vs. 2 x 1.5 x 0.6 mm respectively). Large for-
ceps obtained significantly more tissue than the
small forceps [16 of 22 patients (73%) vs. 6 of 22
patients (27%), p<0.05, with no alveolar tissue ob-
tained in 5 patients]. Further, if larger forceps are
not withdrawn through the operative channel, crash
artefacts may also be avoid [8] improving diagnos-
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tic yield. The main complication of TBLB is bleed-
ing; less frequent complications are pneumothorax,
hypoxemia, or cardiac arrhythmias during the pro-
cedure. Bleeding occurs to some degree in virtual-
ly all TBLB procedures and in some cases can be
substantial. The risk of bleeding is the main limit-
ing factor in obtaining more or larger biopsy sam-
ples. The suction channel of the typical fiber-bron-
choscope is only 2 mm in diameter, and the volume
of blood that can be suctioned through the channel
is hence limited. Therefore, a bronchoscopist
should be also trained in the use of a rigid bron-
choscope to control any bleeding post TBLB.

The effective execution of the TBLB begins
with an adapted selection and preparation of the
patient which includes the aims and risks of the
procedure. The bronchoscopy and the TBLB
should be performed in an appropriate and well
equipped room for the effective monitoring of the
arterial pressure and oxygen saturation. Moreover
the equipment for the additional oxygen therapy,
the cardiopulmonary resuscitation must be avail-
able. The use of radioscopy during the TBLB is
debated; however the TBLB is still usually per-
formed with fluoroscopic guidance as the rate of
pneumothorax is reduced when fluoroscopy is
used [9]. The bronchoscopist should be trained in
the employment of radioscopic equipment or have
a staff trained during the procedure. The TBLB
can be performed both by fiber-bronchoscope or
rigid bronchoscope in general anesthesia.

Indications

The main indications for performing TBLB are
the evaluation of peripheral nodular lung lesions and
the diagnosis of diffuse parenchymal lung disease.

Peripheral localised lesions of the lung

Peripheral nodular pulmonary lesions can be
diagnosed by TBLB. It has been demonstrated that
the dimension of the pulmonary nodule (in particu-
lar if this is < to 2 cm) represents the limiting fac-
tor of the diagnostic yield of TBLB [10]. However
it has been shown an improvement of diagnostic
yield of the TBLB in diagnosis of a peripheral pul-
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monary nodule with diameter <3 cm using Endo-
bronchial Ultrasound-Driven Biopsy (EBUS) [11].
In particular, EBUS-guided TBLB is a safe and
very effective method for solitary pulmonary nod-
ules that cannot be visualized by fluoroscopy. The
procedure may increase the yield of endoscopic
biopsy in patients with these nodules and avert the
need for surgical procedures [12]. Then, the
bronchus sign at a fourth-order bronchus is valu-
able in predicting the success of transbronchial
biopsy. The presence of the sign on CT may be use-
ful in determining if the work-up should include
transbronchial biopsy or transthoracic needle aspi-
ration in patients with peripheral lung lesions [13].

Diffuse parenchymal lung disease

TBLB may be considered as the first choice for
diagnosis of diffuse parenchymal lung disease. His-
tological examinations should be performed rou-
tinely. The decision as to the type, size, and site of
the biopsy sample is determined by the level of di-
agnostic certainty before performing lung biopsy,
the suspected nature, distribution and extent of the
disease, and the patient’s performance status. The
introduction of the high definition computerised to-
mography (HRCT) has enormously improved the
resolution of pulmonary spaces and it has allowed
the lesions to be better defined the lesions through
the interpretation of morphologic characteristics
and anatomical distribution (analysis for patterns)
particularly in the context of diffuse parenchymal
lung disease [14]. HRCT is very useful in predicting
the yield of TBLB based on the anatomic distribu-
tion and appearance of any abnormalities in partic-
ular with the presence of some HRCT patterns such
as nodular, alveolar consolidations, ground glass,
tree in bud and thickening of the interlobular septa
(peri-lymphatic pattern) in which the diagnostic
yield of the TBLB is better than others patterns (i.e.
reticular pattern) [15]. The first step in the diagnosis
of diffuse parenchymal lung disease is to divide and
differentiate between immuno-compromised and
immuno-competent patients [16, 17].

Immunocompromised patients who develop
diffuse lung disease are usually acutely ill with
fever, cough, shortness of breath, and often with
progressive hypoxemia [16, 17]. A prompt diag-
nosis seems, therefore, to be crucial for a better
survival. In cases in which a TBLB is deemed
necessary and is feasible (absence of significant
coagulation disorder, platelet >50,000/microliter)
Bronchoscopic procedures should be performed
under general anaesthesia through a rigid bron-
choscope or an orotracheal or ‘nasotracheal’ tube
in order to better control the ventilation and bleed-
ing [8]. Combined BAL and TBLB may also be
performed safely in mechanically ventilated pa-
tients [22]. Non-specific pathological changes are
common in TBLB specimens in these patients but
if they are interpreted in the context of a specific
clinical setting and of HRCT scan patterns they
may contribute to the definition of a specific diag-
nosis (in particular drug-related lung toxicity,
alveolar haemorrhage and vasculitis, alveolar pro-

teinosis) [18, 19]. Also infections may have non-
specific changes as the sole morphological fea-
tures. Special stains are, therefore, mandatory
when TBLB specimens are evaluated in immuno-
compromised patients. Special stains are also use-
ful for the classification of epithelial tumours and
necessary to better identify lymphoid infiltrates.
Remarkable interest must be placed on the impact
of invasive diagnostic techniques (TBLB) on the
survival in the immunocompromised patients
[20]. A reduction of mortality in those patients
that were diagnosed at an earlier stage has been
demonstrated [21]. On other hand a delay of >5
days in establishing a specific diagnosis, was di-
rectly correlated with an increased mortality.

In the immunocompetent patients TBLB may be
considered as the first choice. Monomorphous histo-
logical patterns (organising pneumonia, eosinophilic
pneumonia, diffuse alveolar damage with or without
eosinophils, alveolar haemorrhage with or without
capillaritis, alveolar proteinosis) [18, 19] are easily
identifiable in small lung fragments but they are more
or less non-specific and are considered diagnostic on-
ly in agreement with clinical, radiological and other
laboratory data. Specimens obtained through TBLB
should be serially sectioned and immunohistochemi-
cal investigations should be encouraged for example,
Langerhans cell histiocytosis, lymphangioleiomy-
omatosis, sarcoidosis, carcinomatous or malignant
soft tissue metastases, and lymphoproliferative disor-
ders are better defined using specific monoclonal an-
tibodies (CD1a, Langerhin, HMB-45, CD68, TTF-1
or CDX-2 immunohistochemical expression). The
tiny specimens obtained by TBLB may not be suffi-
cient in cases in which the morphological features are
characteristic only in large volumes of tissue (usual
interstitial pneumonitis, desquamative interstitial
pneumonitis, nonspecific interstitial pneumonitis, fi-
brosing type). Usually, TBLB specimens are usually
considered too small and non-representative to allow
the diagnosis of the usual interstitial pneumonia
(UIP) pattern, although recently [22] the presence of
patchwork fibrosis along with honeycomb changes
and/or the presence of fibroblastic foci were shown to
be present in TBLB specimens in 32% of patients
with histologically proved UIP. Furthermore, we
have also shown [8] that the characteristic histologi-
cal features of diffuse parenchymal lung disease/IIP
may be identified on TBLB specimens more often
than previously appreciated using more large flexible
forceps (as modified gastroenterological forceps
called “Jumbo” forcep) via rigid bronchoscopy. Gen-
erous TBLB may provide good specimens for a mor-
phological diagnosis of pattern called nonspecific in-
terstitial pneumonia (NSIP), cellular variant. This
pathological diagnosis is acceptable in specific clini-
cal settings (polymyositis-dermatomyositis-related
interstitial lung disease, drug toxicity) but it might al-
so be of clinical value in cases of unknown aetiology.

Contraindications
Evaluation of the patient before the procedure

is crucial. TBLB is contraindicated in the presence
of bleeding abnormalities. An international nor-
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malised ratio (INR) greater than 1.5 is an absolute
contra-indication; successful TBLB can be carried
out if the INR is less than 1.5. If a patient is taking
warfarin, it can usually be withheld for 4 to 5 days
to allow the INR to slowly decrease to a safer
range. TBLB is also contraindicated if the platelet
count is less than 50000/uL. but the platelet count
can be increased relatively quickly with platelet
transfusions prior to the procedure. Also, platelet
dysfunction is a relative contra-indication to biop-
sy. There is insufficient data on antiplatelet agents
such as clopidogrel, but most bronchoscopists are
hesitant to perform a TBLB if the patient is using
this agent. Other contra-indications for bron-
choscopy and TBLB are severe hypoxemia, un-
controlled cardiac arrhythmias, unstable angina,
and severe asthma or exacerbation of chronic ob-
structive pulmonary disease.

Recommendations

* The main indications for performing
TBLB are the evaluation of periph-
eral nodular lung lesions or diagno-
sis of diffuse parenchymal lung dis-
ease (Grade B).

» TBLB may be considered as the first
choice for diagnosis of diffuse
parenchymal lung disease. Histologi-
cal examination should be routinely
performed. HRCT is very useful in
predicting the yield of TBLB based on
the anatomic distribution and appear-
ance of any abnormalities (Grade B).

* The HRCT has demonstrated useful
to increase the diagnostic accuracy of
TBLB in presence of some HRCT
patterns as nodular, alveolar consoli-
dations, ground glass, tree in bud,
thickening of the interlobular septa
(peri-lymphatic pattern) and pres-
ence of broncus sign (Grade B).

« In order to obtain a satisfacory diag-
nostic yield it is reasonable to carry
out 7-8 biopsies (fragments of valid
tissue!) for examination (Grade B).

e The size of lung nodules (especially if
it is <2 cm) is the limiting factor in
the diagnostic yield of TBLB. The use
of endoscopic ultrasound (EBUS) sig-
nificantly improves the diagnostic
yield of TBLB in the presence of a pe-
ripheral pulmonary nodule with a di-
ameter less than 3 cm (Grade B).
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