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Indications of BAL, lung biopsy, or both in mechanically ventilated
patients with unexplained infiltrations
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The diagnosis of unexplained infiltrations in mechanically

ventilated patients is a major problem in intensive care unit
(ICU) patients.

In this issue of the European Respiratory Journal, BULPA et al.
[1] report the results of 38 mechanically ventilated patients who
underwent bronchoalveolar lavage (BAL) combined with
transbronchial biopsy (TBB) for the diagnosis of lung infiltrates.
They obtained a diagnosis in 74% of the patients, which altered
the treatment in 63% of the patients. The diagnostic perform-
ance was equally effective in both immunocompetent and
immunosuppressed patients.

BAL is a firstline examination with many advantages,
including a large sampled lung area and sufficient fluid return
to perform multiple analyses. Indeed, cytology (percentage of
neutrophils, siderophages, eosinophils and presence of malig-
nant cells), a Gram stain, and numerous cultures (bacterio-
logy, mycology, virology) can be performed. BAL is one of
the best tools to establish the diagnosis of bacterial ventilator-
associated pneumonia. BAL was evaluated in mechanically
ventilated patients by AUBAS et al. [2], who found a sensitivity
of 89% and a specificity of 83% when using clinical and
radiological criteria. When compared with histological criteria,
at a threshold of 104 colony forming units (cfu)?mL-1, BAL
exhibited a sensitivity of 47–58% [3–5]. Its sensitivity can reach
91% in patients not receiving antibiotics [6]. The specificity of
BAL varies from 45–100% when compared with histological
examination [3–6].

When diffuse infiltrates are present, a definite diagnosis can
be difficult to establish, especially in acute respiratory distress
syndrome (ARDS) patients. Therefore, histological diagnosis
could be useful when BAL does not contribute to the
diagnosis in the following two situations. The first is usually
at the initial phase of acute respiratory failure, when the
aetiology remains unclear, with a lack of improvement despite
an empirical treatment. The second is more delayed (after at
least 7–10 days of evolution), when there is a possible indica-
tion for corticosteroids in ARDS patients. Indeed, cortico-
steroids can improve the oxygenation status and the outcome
of ARDS at the fibroproliferative phase [7, 8]. While deter-
mination of type III procollagen peptide in BAL fluid is
highly correlated with an increased risk of fatal outcome [9],
no study has demonstrated a correlation between the presence
of fibrosis assessed by lung histology and the level of type III
procollagen peptide in BAL fluid in ARDS patients. Biopsies
not only establish the diagnosis of fibrosis, but also provide
valuable information to rule out pulmonary infection as
the continuing cause of respiratory distress. It is well recog-
nised that nosocomial pneumonia is a major complication of

ARDS, and the use of corticosteroids, if sepsis was the cause
of continuing ARDS, would be contraindicated.

Open lung biopsy (OLB) is accepted as being a safe and
useful technique in ventilated ARDS patients before pre-
scribing corticosteroids [10]. However, not all ARDS patients
exhibited histological signs characterising fibrosis. Indeed, in
38 ARDS patients presenting an established ARDS with a
potential indication for corticosteroids, fibrosis was present in
only 41% of the lung specimens obtained by OLB [10]. While
OLB is potentially associated with underestimation of bacterial
lung infection (due to the small area investigated), viral infec-
tions and fibrosis are less heterogeneous and could be diag-
nosed by a single lung tissue sample. Few studies have been
devoted to the use of OLB in immunocompromised patients
[11–13]. However, all of these studies showed that the pro-
cedure can be carried out with a low mortality rate even in
seriously ill patients. The question of the performance and
tolerance of OLB in mechanically ventilated patients has been
poorly investigated. This surgical technique can be performed
at the bedside in the ICU especially when oxygenation status
contraindicates any transport of the patient. In a previous
study [10], no deaths from this procedure were reported and
the only morbidity was a minor haemothorax and the deve-
lopment of a low-grade air leak in five patients. One of these
five patients presented a pneumothorax necessitating pleural
space drainage. To minimise these complications, the patient
was disconnected from the ventilator during the stapling
procedure and two pleural chest tubes rather than one were
used. There was no mortality related to OLB or minimal
morbidity in the series by ASHBAUGH and MAIER [14]. The
same result was noted by MEDURI et al. [15] who reported
only one persistent air leak after OLB in 13 patients. On the
contrary, POTTER et al. [16] noted a high incidence of com-
plications (71%), which they attributed directly to the need for
general anaesthesia, mechanical ventilation, and the surgical
procedure in patients undergoing OLB. All of the patients
investigated in this latter study were spontaneously breathing
prior to OLB. However, the principal finding of these studies
is that OLB is an acceptably safe and useful technique in a
disease process as serious as ARDS.

Nevertheless, while OLB is undoubtedly of value in making
or confirming diagnoses, the designs of these studies do not
demonstrate that this information improves overall survival
rates of mechanically ventilated patients. The video-assisted
thoracic surgery (VATS) has recently gained popularity in
the diagnostic strategy of diffuse inflammatory lung disease.
However, at bedside and in the context of severe pulmonary
dysfunction, the open technique may be safer since single-lung
ventilation is not required. Samples of lung tissue that are a
few centimetres in diameter can usually be obtained with
little difficulty.

An alternative approach for invasive diagnosis, fibre-
scopic TBB, has commonly been limited to autonomously
ventilating patients. Only a few reports [17–19] have evaluated
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the feasibility of TBB during mechanical ventilation. How-
ever, there are factors that may limit the utility of TBB. These
factors are generally believed to be related to its small size or
the lack of representation of the tissue specimen or both.
FRAIRE et al. [20] identified a statistically significant associa-
tion between the specific pathological diagnosis of infection
and biopsy specimens containing a greater number of alveoli.
Moreover, BURT et al. [21] performed synchronous TBB and
OLB in 20 patients. They showed that OLB yielded a diag-
nosis in 94% versus 59% for TBB. Recently, RAO et al. [19]
compared post mortem TBB with standard post mortem his-
tological examination of lung tissue specimens. The sensitivity
and specificity of TBB for making a specific diagnosis were 57
and 100%, respectively, suggesting that TBB may be of limited
value in mechanically ventilated patients, due to its low sen-
sitivity. Furthermore, haemorrhage and pneumothorax are
the potentially life-threatening complications of TBB. For
example, two cases of pneumothorax (15%) were encountered
in the study of PINCUS et al. [17], one by PAPIN et al. [18] in
their series of 15 patients, and 10 (14.3%) in the study of
O9BRIEN et al. [22]. In a previous study [23], no pneumo-
thorax was observed in a series of 25 patients undergoing
TBB. However, no lung tissue was obtained in three patients.

While BULPA et al. [1] do not report any mortality related
to the procedure, they note that four out of nine ARDS
patients presented a pneumothorax. This is probably an
important limitation of this approach in the most severely
hypoxaemic patients (i.e. ARDS patients). Moreover, BULPA

et al. [1] report that at least five biopsies are necessary. In this
context, it is probably wiser to perform a BAL first and, if
this proves inconclusive, an OLB should be performed. It
is also important to note that OLB can be performed in the
ICU at the patient9s bedside, especially in the most severely
hypoxaemic patients [10].

The impact of diagnostic delay on mortality is an important
emerging general theme in the care of seriously ill patients,
particularly as it affects the adequacy of initial therapy. Finally,
bronchoalveolar lavage and histology are two complementary
diagnostic procedures in this context. However, it is not
known if their use (either combined or biopsy only when
bronchoalveolar lavage is not conclusive) improved the prog-
nosis of mechanically ventilated patients (acute respiratory
distress syndrome or not, immunocompetent or not). Large
randomised multicentre trials are required but they are
difficult to plan owing to the heterogeneity in the practice
of lung biopsies from one centre to another.
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