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Medical thoracoscopic lung biopsy in interstitial lung disease: a
prospective study of biopsy quality
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ABSTRACT: The aim of this study was to analyse the quality and diagnostic value of
lung biopsies for the diagnosis of interstitial lung disease (ILD), taken with diathermy
coagulation cup forceps during medical thoracoscopy.

Patients with ILD, not specified after thorough clinical assessment, high-resolution
CT (HRCT), bronchoalveolar lavage and transbronchial biopsy, were studied. Med-
ical thoracoscopy was performed in an endoscopy suite under neuroleptic anaesthesia
with spontaneous ventilation. Biopsy specimens were analysed prospectively by one
lung pathologist blinded to the clinical findings.

Over 2 yrs, 118 samples were analysed from 24 consecutive patients. A good quality
biopsy was obtained in 23 patients, and 78% of the samples were of good quality.
Biopsy findings plus clinical and HRCT data revealed a relevant diagnosis in 18
patients and some diagnostic clues in four patients, for whom further examinations
were needed. No major complications occurred. Chest tube drainage averaged 5.3+4.7
days, and was related to the total lung capacity (p=0.008), which mirrors the severity
of ILD. Separate sampling of biopsies from different lobes proved to be useful in one
third of the cases.

In conclusion, lung biopsy sampling can be performed safely by interventional pul-
monary endoscopists and has a good diagnostic yield in interstitial lung disease of
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Thoracoscopy is important in the diagnosis of pleural
disease and for pleurodesis in recurrent pneumothorax or
pleural effusion. It has been safely and successfully perfor-
med by well trained pulmonologists for several decades [1,
2]. The introduction of modern video equipment and
more refined instrumentation expanded the indications,
both for interventional pulmonary endoscopists perform-
ing video-assisted medical thoracoscopy (VAMT) [3-5]
and thoracic surgeons performing video-assisted thoraco-
scopic surgery (VATS) [6, 7].

Interstitial lung disease (ILD) in the nonimmunocom-
promised patient is often a difficult challenge for the clin-
ician, especially when no diagnostic clues are present after
a thorough clinical assessment (could the disease be
environmental or drug-induced?), laboratory examination
including serology for specific connective tissue disease,
chest radiography and high-resolution computed tomo-
graphy (HRCT). Bronchoalveolar lavage (BAL) and trans-
bronchial biopsy (TBB) are usually the next step [8]. TBB
readily yields a diagnosis of sarcoidosis or carcinomatous
lymphangitis, while a certain diagnosis from BAL fluid is
possible in cases such as alveolar proteinosis and hist-
iocytosis X. In other conditions, results are often non-
specific, and an open lung biopsy (OLB) has long been
the gold standard in the diagnosis of entities such as
idiopathic pulmonary fibrosis (IPF).

Despite encouraging reports in the literature from the
1980 for medical thoracoscopy with lung biopsy (MTLB)
in the diagnosis of interstitial lung disease in the

nonimmunocompromised patient [9, 10], this technique
gained little popularity amongst pulmonologists. More
recently, North-American studies focused on the role of
VATS in this setting, and nonrandomized comparisons of
OLB versus VATS lung biopsy were reported [11, 12]. No
significant difference in the specimen volume obtained,
complication rate, length of pleural drainage and duration
of hospital stay were noted, although the VATS approach
proved to be more expensive in one study [11].

Previous studies on VAMT with lung biopsy did not
specifically focus on biopsy size and quality. Therefore, a
prospective study was started to examine the latter
characteristics in tissue samples obtained during VAMT
in the diagnostic work-up of unspecified ILD.

Patients and methods
Patients

The procedure was introduced in the author’s endoscopy
unit in March 1995. Data of all patients referred for this
technique over a period of 2 yrs were prospectively reg-
istered. Patients had proven or suspected ILD, not otherwise
specified after a thorough clinical assessment, laboratory
examination including specific serology for connective
tissue disease and precipitating antigens, chest radiography
and HRCT, pulmonary function tests (PFTs), BAL and
TBB. The procedure was contra-indicated in patients with
one of the following findings: coagulation deficit (pro-
thrombin level <50% or platelet count <70,000 cells-mm™);
severe respiratory insufficiency (arterial carbon dioxide
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Fig. 1. — Schematic drawing of the anatomy of the secondary lobule is
supplied by a bronchovascular bundle with a membranous bronchiole
(MB) and a pulmonary artery (PA). The MB branches into respiratory
bronchioles (RB) in the centrilobular area. At the end is the alveolated
parenchyma (ALV) with precapillary arterioles. The lobule is surrounded
by pleura (PL) and interlobular septa (IS) containing pulmonary veins
(PV) and lymphatics (LY), the latter also being present in the bron-
chovascular bundle. During the medical thoracoscopy with lung biopsy
procedure, the bronchovascular bundle is sampled in 10% of the speci-
mens, and the periphery of the lobule, the IS and the PL in 78%.

tension (Pa,CO,) >8 kPa (>60 mmHg); mechanical ven-
tilation; radiological signs suggesting important pleural
adhesions or major bullous degeneration of the lung.

Procedure

The procedure was carried out according to the method
described by BouTtiN and coworkers [13, 14]. Briefly, the
patient was in lateral decubitus, and neuroleptic anaes-
thesia (Propofol (Zeneca) and Alfentanyl (Jannsen-
Cilag)) with spontaneous ventilation during the procedure
used. A pneumothorax was induced by the introduction of
~600 mL of air into the pleural space through a smooth
ended pleural needle under pleural pressure control with
the Kuss pneumothorax apparatus. After local anaesthesia
with 2% lidocaine, a 10-mm incision, usually in the 4th or
5Sth intercostal space on the midaxillary line, was made.
After blunt dissection of the intercostal space, a 7-mm
trocar (Wolf"™; Richard Wolf, Knittlingen, Germany) was
inserted. The pleural cavity was explored and the aspect
of the lung surface recorded. The cup biopsy forceps
(Wolf) were passed through a second 5 mm insulated
trocar (Wolf). The cup biopsy forceps were dipped in the
lung parenchyma in an open position, then closed, and a
lung sample taken while applying short pulses of dia-
thermy coagulation. Usually, 6-10 biopsies were taken
from different lobes. In case of an abnormal lung surface,
biopsies were taken in and adjacent to abnormal areas.
Finally, a chest tube was inserted to allow lung expansion.
A pleural drainage with -15 cmH,O suction was main-
tained until the lung was fully expanded. Thorax drainage
by a water-sealed drainage system or a Heimlich valve
was used until the air-leak ceased.

Pathology

All biopsy samples were examined prospectively and
blinded to the clinical data by one lung pathologist (EV),
who recorded the number of biopsies from the upper and
lower lobe respectively, and the maximal cross-sectional

diameter of each biopsy. The degree of coagulation arte-
facts was rated as none, slight (=25%) or severe (>25%).

The presence or absence of the major lobular components
was noted (fig. 1); in the centre of the lobule: membranous
bronchioles and accompanying pulmonary arteries; at the
periphery of the lobule: the pleura and interlobular septa;
in between the alveolated parenchyma with alveolar
lumina, alveolar septa or interstitium, and the small
precapillary arterioles.

Finally, an overall subjective quality score (good,
intermediate, poor) was made for every biopsy, summariz-
ing the degree of coagulation, the preservation of lung
architecture and the presence or absence of the above
mentioned tissue components.

Final diagnosis

For this purpose, the clinical disease classification
adapted from CRrysTAL et al. [15] and the histopathological
classification of KATZENSTEIN et al. [16] were used. The
diagnostic yield was expressed in four categories:
1=specific diagnosis possible based solely on the biopsy
material (e.g. carcinomatous lymphangitis); 2=biopsy
material potentially diagnostic if supported with the
clinical/HRCT findings (e.g. usual interstitial pneumo-
nia); 3=biopsy material suggesting a group of diseases
(e.g. lymphoid interstitial pneumonitis); and 4=of no
diagnostic value.

Statistics

Descriptive statistics were expressed as mean+sp. Fac-
tors related to the length of the air-leak after the procedure
were analysed with univariate correlation.

Results

During the period from March 1995 to March 1997, a
total of 37 procedures for ILD were carried out in the
hospital. Eight patients had a thoracotomy with OLB and
five had a VATS with a wedge biopsy by stapler. The 24
consecutive patients, who had MTLB in the same time
interval, are the subject of this report.

There were 11 males and 13 females with a meantsp
(range) age of 52.3+16.7 yrs (26—78). None of the patients
had a coagulation disorder. PFTs were expressed as
percentages of expected normal values. The meantsp
(range) of the forced vital capacity (FVC) was 88+£18%
(56-132), forced expiratory volume in one second (FEV1)
81x14% (54-109), total lung capacity (TLC) 85+16%
(64-129), and diffusing capacity for carbon monoxide
(DL,CO) 53+21% (28-94). Arterial oxygen tension (Pa,0,)
was 9.842.7 kPa (4.9-17), and Pa,CO, 5.0+0.9 kPa (4-8).
Static compliance was available in nine patients and was
44+24% of normal (12-78). Mean pulmonary artery
pressure (Ppa) was known in six patients, and was 3446
mmHg (24-43). Radiological abnormalities on chest
radiography and HRCT were diffuse in eight patients,
predominant in the upper part in two patients and in the
lower part in 14. A previous BAL yielded nonspecific
results in 17 patients and TBB in 11. Five patients had been
previously treated with corticosteroids.
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Table 1. — Thoracoscopy and biopsy findings, final diagnosis and follow-up data of the 24 study patients

Thoracoscopy Biopsy Final diagnosis” Follow-up
Pt Macro  Guid* Comp Size Findings
No. mm"
1 Gran + - 2.5 P carinii pneumonia Idem Died; no autopsy
2 NS - Air leak 3.4 Specific sarcoidosis Idem Uneventful; stable PFTs
granulomas
3 Gran + Bleeding 3.9 Absence carcinomatous Idem Confirmed at thoracotomy
lymphangitis
4 NS - - 3.6° Carcinomatous lymphan-  Idem Remission with breast
gitis cancer chemotherapy
5 NS - - 39 HP Idem Uneventful after exposure
to parrots stopped
6 Gran + - 6.0 Amyloidosis Idem Stable with iododoxoru-
bicin and PSCT
7 NS - - 3.6 Healed OB Idiopathic BOOP Uneventful; stable PFTs
at 8 mo
8 NS - - 3.6 Intimal fibrosis of small PPH Stable PFTs with antico-
pulm. arteries agulation at 36 mo
9 Nod + Air-leak 2.1 Compatible with CIP Idiopathic UIP Slow decrease PFTs
despite steroids at 33 mo
10 Nod + - 2.2% Acute IP (Hamman-Rich)  Idem Died; autopsy confirmed
11 Nod + Fever 3.6 End-stage fibrosis End-stage fibrosis Uneventful; stable PFTs
at 26 mo
12 Nod + - 2.9  CIP usual type Idiopathic UIP Slow decrease PFTs
despite steroids at 26 mo
13 NS - Air-leak  3.4° CIP usual type Idiopathic UIP Died; autopsy confirmed
14 NS - - 3.6 CIP desq. type Desq. IP Stable PFTs with azathio-
prine at 22 mo
15 NS - Air-leak 3.6 Compatible with CIP Idiopathic UIP Decrease PFTs despite
cycloph. at 16 mo
16 Nod + Air-leak 6.6  Fibrinohaemorrhagic gran. Wegener’s disease Stable PFTs with cycloph.
at 8 mo
17 NS + - 6.0° End-stage fibrosis End-stage fibrosis Uneventful; stable PFTs
at 11 mo
18 NS - - 5.9 CIP desq. type Desq. IP Slow decrease PFTs despite
steroids at 12 mo
19 NS + - 4.7  Chronic lymphoplasmoc. (Idiopathic LIP) Uneventful stable PFTs
1P at 6 mo
20 NS - - 3.9  Chronic lymphoplasmoc. (Idiopathic LIP) Died; no autopsy
P
21 NS + Air-leak 5.1 Thrombotic type pulm. (Pulm. vascular problem) Scintigraphy: pulmonary
hypertension emboli
22 Nod + Air-leak 4.8  Alveolar bleeding (Pulm. vascular problem) Renal biopsy: Wegener's
disease
23 NS - Fever 2.9 Normal lung parenchyma  (Absence of ILD) Uneventful; stable PFTs
at 4 mo
24 Nod + Fever 3.0 No diagnostic findings (Presumed idiop. UIP) Stable PFTs with azathio-

prine at 14 mo

*: +, macroscopy useful in the choice of the biopsy place; -, not useful; *: maximal diameter of the biopsy, per patient; *: correlated with
clinical/computed tomography findings (the final diagnoses shown in parentheses are unclear and require further study); ®: separate
sampling of upper and lower lobe significant. Macro: macroscopic; Guid: guidance; Comp: complication; Gran: granulomatous; Ns:
nonspecific; Nod: nodular; BOOP: bronchiolitis obliterans organising pneumonia; PPH: primary pulmonary hypertension; UIP: usual
interstitial pneumonia; LIP: lymphocytic interstitial pneumonia; HP: hy-persensitivity pneumonitis; OB: obliterative bronchiolitis; PSCT:
peripheral stem cell transplantation; PFTs: pulmonary function tests; mo: months; CIP: chronic interstitial pneumonia; IP: interstitial
pneumonia; desq.: desquamous; pulm.: pulmonary; idiop.: idiopathic; cycloph.: cyclophosphamide; P. carinii: Pneumocystic carinii.

Procedure

Characteristics of the procedure are summarized in table
1. The macroscopic aspect was normal or nonspecific in
14 patients, granulomatous with white and reddish areas
in three patients, and nodular with a cobblestone aspect,
thickened septa and blebs in seven. In five patients,
pleural adhesions had to be treated with diathermy section
before a satisfying inspection of the lung and pleural
cavity was feasible. In 13 procedures, the choice of the

biopsy site was guided by the direct thoracoscopic view,
while in the other procedures, HRCT images were used to
choose the biopsy areas. The mean+sp (range) number of
biopsies per patient was 6.5+2.3 (3—-10). No major
complications such as important bleeding or persistent
bronchopleural fistula requiring thoracotomy, nor tem-
porary respiratory insufficiency requiring mechanical
ventilation, occurred. Low grade fever was noted in three
patients and minor bleeding in one. Prolonged air-leak
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Table 2. — Quality of the biopsies and presence of
different tissue components, per biopsy and per patient

Biopsies (n=118) Patients (n=24)

n % n %

Quality of the specimen

Good 92 78 23 96
Intermediate 16 14 1 4
Poor 10 8 0 0
Coagulation artifacts

None 74 63 20 83
Slight 28 23 3 13
Severe 16 14 1 4
Pleura/interlobular septa

Present 92 78 24 100
Absent 26 22 0 0
Alveolated parenchyma/

intestitium

Present 92 78 24 100
Absent 26 22 0 0
Precapillary arterioles

Present 64 54 21 88
Absent 54 46 3 12
Membranous bronchioles/

pulm. arteries

Present 12 10 10 42
Absent 106 90 14 58

(i.e. >7 days) was present in seven patients. The mean+sp
(range) duration of pleural drainage was 5.3+4.7 days (0—
14). A relapse of pneumothorax requiring a new chest
tube occurred in two patients, their total duration of (both)
drainages was 12 and 13 days respectively. The duration
of drainage was not correlated to procedure character-
istics such as the number or size of the biopsies, nor with
age. There was a very significant correlation with TLC
(p=0.008; fig. 2), but not with DL,CO, Pa,0, or Pa,CO,.
Duration of drainage was longer in patients with a low
static compliance, though this correlation was not signi-
ficant (p=0.33, nine patients only).

Pathology

For pathological analysis, a maximum of six (the most
representative) tissue samples per patient were retained.
The findings in these 118 samples are summarized in table
2. Their mean+sp (range) diameter was 3.95+1.23 mm
(2.1-6.6). Figure 3 is a comparison between an open lung
biopsy and a thoracoscopic biopsy.

Samples without coagulation artefacts were obtained in
20 patients and with only slight artefacts in three. Ex-
pressed per individual sample, coagulation artefacts were
absent in 63% and slight in 23% of the samples.

Pleural tissue/interlobular septa and alveolated paren-
chyma were obtained in all patients, small precapillary
arterioles in 21, and membranous bronchioles with accom-
panying pulmonary arteries in only 10. Expressed per
individual sample, pleural tissue/interlobular septa and al-
veolated parenchyma were present in 78% of the speci-
mens, small precapillary arterioles in 54% and membranous
bronchioles and accompanying pulmonary arteries in only
10%.

Overall quality of the samples was rated as good in 23
patients and intermediate in one. Seventy- eight per cent of
the samples were considered good, 14% intermediate and
8% poor.

16
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Fig. 2. — Relationship between pre-existing total lung capacity (TLC)
(% normal) and the duration of drainage in the 17 patients, in whom
drainage lasted =1 day. A significant correlation was found (p=0.008).

Final diagnosis

The pathology report and the final conclusion according
to the above mentioned four level classification are also
summarized in table 1.

In patients 1-6, the biopsy material was diagnostic as
such.

In patients 718, biopsy findings were diagnostic if
correlated with the clinical and CT findings. Confirmatory
follow-up data are also presented in table 1. Pathology and
suggestive findings on HRCT [17], together with ex-
clusion of systemic disease, led to a diagnosis of idio-
pathic usual interstitial pneumonia in four patients. One
was confirmed at autopsy, three had a compatible follow-
up at 33, 26 and 16 months, respectively.

In patients 19-22, only a suggestion towards a group of
diseases could be made. In two cases, a lymphocytic
interstitial pneumonia (LIP) was found. Lymphoma,
immunodeficiency or acquired immunodeficiency syn-
drome (AIDS) could be ruled out by the further clinical
work-up. One case had an uneventful follow-up, the other
patient died 10 months later despite immunosuppressive
therapy. No autopsy was performed. In two patients, a
pulmonary vascular problem was suggested by the path-
ologist. In one case with findings of thrombotic type pul-
monary hypertension, the further clinical work-up by

Fig. 3. — Masson'’s trichrome stain of a processed open lung biopsy and
a thoracoscopic lung biopsy (inset). (Internal scale bar=1cm).
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perfusion scintigraphy revealed the diagnosis of multiple
pulmonary emboli. In the other very young patient, biopsy
findings of alveolar haemorrhage were further explained in
a renal biopsy with evidence of Wegener's disease.

Finally, in patients 23-24, the biopsies were of no
diagnostic value at all. In one case with suggestive HRCT
findings, a treatment with azathioprine and steroids was
started for a presumptive UIP. PFT's remained stable since
then. In the other, the reticular pattern on HRCT remained
unexplained, PFT’s were stable over 14 months, and no
further measures were taken.

Based on the biopsy findings confronted with the
existing clinical and HRCT data, a clinically relevant
diagnosis could be made in 18 patients. In four patients,
some diagnostic clues were present, but further examina-
tions were needed.

In 15 patients, tissue samples taken from the upper
(including middle on the right side) or lower lobes were
sampled separately. In 10 samples, the same pathological
findings were present in both lobes. In five patients,
however, the ability to take several biopsies from different
lobes proved to be important. In two patients, chronic
interstitial pneumonitis of the usual type was diagnosed in
one lobe, while end-stage fibrosis was found in the other.
In three patients, the typical findings were present in one
lobe, while biopsies from the other were normal: one case
of'sarcoidosis (upper lobe only), one case of carcinomatous
lymphangitis (lower lobe only) and one case of end-stage
fibrosis (lower lobe only).

Discussion

The quality and diagnostic value of 118 MTLB samples
from 24 patients with ILD was studied. A diagnosis could
be made in 18 patients, and the disease could be further
classified in four. No major complications occurred, but
prolonged chest tube drainage, depending on the severity
of the underlying disease, was a problem in some patients.
The ability to take several biopsies from different lobes
proved to be useful in one third of the cases.

Simple rigid thoracoscopy has been safely and
effectively performed by well trained pulmonologists for
several decades [1, 2]. The recent introduction of modern
video-equipment and more refined instrumentation ex-
panded the indications to diffuse and localized pulmonary
diseases, sympathectomy for hyperhydrosis, mediastinal
tumours and pericardial disease [3]. Despite encouraging
reports in the literature from the 1980s on MTLB in ILD
[9, 10], most pulmonologists did not use MTLB in the
diagnostic work-up of ILD. Many pulmonologists prob-
ably still fear the complications of thoracoscopy, while
many pathologists still have to become acquainted with
the smaller amount of tissue compared to the larger
surgical samples.

Previous studies on MTLB with diathermy coagulation
forceps did not specifically address the issue of biopsy
quality. BouTiN et al. [9] reported on MTLB in 20 patients
with diffuse ILD. Up to eight biopsies were taken, and a
diagnosis was obtained in all 20. The number of "more
readily" made diagnoses such as pneumoconiosis, sarcoi-
dosis or carcinomatous lymphangitis, however, was high
(10 of 20). DukmMAN et al. [10] reported on this procedure
in 63 patients. A conclusive result was found in 57 (90%)
patients. Thirty per cent of the patients had either

pneumoconiosis, sarcoidosis or carcinomatous lymphan-
gitis. In the present series, a diagnosis could be made in
18 of 24 (75%) patients, while the disease could be
further classified in another four (17%). The number of
patients with either pneumoconiosis, sarcoidosis or
carcinomatous lymphangitis was only three (12%).
Useful specimens were obtained in all patients, and in
92% of the 118 samples. The mean diameter of the
biopsies was 3.95 mm (range 2.1-6.6), and thus much
larger than for TBB.

More detailed analysis of the samples in this study
revealed that coagulation artefacts were not a major
problem (only 14% of the samples). As already stated by
Bouti et al. [9], it is important to keep coagulation time
as short as 1-2 s to avoid artefacts.

The diagnostic accuracy of specimens for ILD depends
on: 1) the distribution pattern of the interstitial disease, and
thus the lobular compartment involved, and 2) the
histological specificity of the disease.

Considering the distribution pattern, pleural tissue/
interlobular septa and alveolated parenchyma were present
in sufficient quantity in all patients and in 78% of the
MTLB samples. Consequently, diagnoses such as chronic
interstitial pneumonitis of the usual or desquamative type,
or end-stage lung fibrosis could be made with confidence.
These diseases have a low morphological specificity, but
are characterized by a widespread involvement particularly
of the alveolar compartment [18].

Small precapillary arterioles were obtained in 21 patients
(54% of the samples) and central pulmonary arteries in 10
patients (10% of the samples). It has been previously
mentioned that suspected pulmonary vasculitis or other
pulmonary vascular disorders are poor indicators for MTLB.
In the series of DukmaN et al. [10], a diagnosis of vascular
disorders was possible in three of six occurrences. In the
current data, a final diagnosis (primary pulmonary
hypertension in a young female and Wegener's disease
in a middle-aged male) was possible in two instances, in
two other patients, a renal biopsy for the diagnosis of
Wegener's disease or vascular studies for the diagnosis of
pulmonary microemboli were needed. Although less
powerful, the technique of MTLB thus remains useful in
suspected vascular pathology, especially if there are
lesions in the smaller pulmonary arterioles.

Membranous bronchioli were present in only 10 patients
(10% of the samples). Predominantly central lesions such
as bronchiolitis obliterans with organising pneumonia
(BOOP) will probably remain a difficult challenge for the
MTLB technique, although this diagnosis could be
substantiated in one of the patients based on MTLB and
clinical findings.

Secondly, the histopathological specificity of ILD bi-
opsy samples is high in cases of vascular changes
associated with hypertension, infections such as Pneumo-
cystis carinii pneumonia (PCP), sarcoidosis, carcinoma-
tous lymphangitis, hypersensitivity pneumonitis, nonin-
fectious granulomatous diseases such as Wegener's,
amyloid deposition, histiocytosis X, eosinophilic pneu-
monia, alveolar proteinosis or lymphangioleiomyomatosis
[19]. Table 1 illustrates that the latter conditions are also
diagnostic in our MTLB samples (cases 1-6), but with
lower diagnostic accuracy in vascular diseases, where
clinicopathological confrontation is warranted to upgrade
the histopathological findings (cases 8 and 16).
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Sampling of biopsies from the upper and lower lobe
separately proved to be useful for staging UIP in two
patients, since pathognomonic findings were present in one
lobe, while end-stage fibrosis was found in the other. In
three patients, the diagnostic findings were present in one
lobe only. The possibility of multiple sampling is an
important advantage of MTLB over OLB. It is well known
that ILD does not have a uniform spread throughout the
whole lung. VAMT gives the unique opportunity to inspect
the whole lung, choose the biopsy areas carefully and take
biopsies from several lobes.

No major complications such as important bleeding or
persistent fistula occurred in this series. The procedure did
not cause temporary respiratory insufficiency. There is,
however, a possible bias towards referral of patients with a
less compromised pulmonary function for this new
technique. Some patients nonetheless had a poor lung
function, with a DL,CO as low as 28% predicted, Pa,0, as
low as 4.9 kPa, Pa,CO, as high as 8 kPa or a moderately
elevated Pap (up to 43 mmHg).

Prolonged air-leak was the most troublesome problem
(mean duration of drainage 5.3 days). This was not
correlated to the number or size of the biopsies, but to the
TLC (p=0.008) and static compliance (not significant,
possibly due to the small numbers of patients with this
measurement).

In the series of BoutiN ef al. [9], a prolonged air-leak
(>5 days) was noted in three of 20 patients with stiff lungs
and fibrosis. In the series of DukMAN et al. [10], the mean
duration of drainage was 4.5 days (maximum 14), and
pneumothorax persisting over 1 week was mainly seen in
patients with low compliance. The use of extra coagula-
tion after sampling might help to reduce this complication
in the future. In some patients, however, the days spent in
the pulmonary ward were useful to start and monitor
specific therapy.

Based on this and other series, MTLB can be an
interesting second choice for interventional pulmonolo-
gists in a variety of ILD if TBB or BAL have failed to
provide a diagnosis. The technique has some advantages
over a surgical biopsy, which can be reserved as the final
step in many instances. The possibility to take several
biopsies from different sites under visual guidance, and the
lower morbidity are the most important advantages.
Nonetheless, to allow a sensible and safe use of MTLB,
some important limitations should be kept in mind. A
smaller diagnostic sensitivity must be expected in diseases
where central airways, and to a lesser extent pulmonary
arteries, are of fundamental importance for the patholo-
gist's diagnosis. A prolonged air-leak is to be anticipated in
patients with very stiff or honeycombing lungs, where
VATS with a stapler or OLB with a suture may be a
reasonable alternative [11]. Both MTLB and VATS should
be avoided in case of suspected major pleural adhesions,
in severe pulmonary hypertension and in very sick
ventilated patients, in whom OLB carries less risk [7].

In conclusion, this and other series illustrate that medical
thoracoscopy with lung biopsy is an effective and safe
procedure in the hands of well trained interventional
pulmonologists. Depending on institutional habits and local
expertise, it can be an interesting, and probably less expen-
sive, alternative to video-assisted thoracoscopic surgery

wedge biopsy in diagnostic work-up of interstitial lung
disease.
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