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ABSTRACT
Objective: To determine the proportional distribution of endobronchial tuberculosis
(EBTB) subtypes and to evaluate the types of bronchoscopic diagnostic procedures that
can prove granulomatous inflammation. Methods: This was a retrospective study of 18
HIV-negative patients with biopsy-proven EBTB treated between 2010 and 2014. Results:
The most common EBTB subtypes, as classified by the bronchoscopic features, were
tumorous and granular (in 22.2% for both). Sputum smear microscopy was performed in
11 patients and was positive for AFB in 4 (36.3%). Sputum culture was also performed
in 11 patients and was positive for Mycobacterium tuberculosis in 10 (90.9%). Smear
microscopy of BAL fluid (BALF) was performed in 16 patients and was positive for AFB
in 10 (62.5%). Culture of BALF was also performed in 16 patients and was positive for M.
tuberculosis in 15 (93.7%). Culture of BALF was positive for M. tuberculosis in 93.7% of
the 16 patients tested. Among the 18 patients with EBTB, granulomatous inflammation
was proven by the following bronchoscopic diagnostic procedures: bronchial mucosal
biopsy, in 8 (44.4%); bronchial brushing, in 7 (38.8%); fine-needle aspiration biopsy, in 2
(11.1%); and BAL, in 2 (11.1%). Bronchial anthracofibrosis was observed in 5 (27.7%) of
the 18 cases evaluated. Conclusions: In our sample of EBTB patients, the most common
subtypes were the tumorous and granular subtypes. We recommend that sputum
samples and BALF samples be evaluated by smear microscopy for AFB and by culture
for M. tuberculosis, which could increase the rates of early diagnosis of EBTB. We also
recommend that bronchial brushing be employed together with other bronchoscopic
diagnostic procedures in patients suspected of having EBTB.
Keywords: Tuberculosis, pulmonary; Mycobacterium tuberculosis; Diagnostic techniques
and procedures; Bronchoscopy.

INTRODUCTION
Pulmonary tuberculosis is one of the major health
problems worldwide. There has recently been a resurgence
of pulmonary tuberculosis, and that resurgence is related
to the HIV epidemic, the emergence of multidrug-resistant
strains of Mycobacterium tuberculosis, poverty, and immigration, as well as to a lack of resources in the prevention
and treatment system.(1-3) Endobronchial tuberculosis
(EBTB) is defined as tuberculosis of the tracheobronchial
tree with microbial and histopathological evidence, with
or without parenchymal involvement.(4) EBTB is a special
form of pulmonary tuberculosis. Previous studies have
reported that 10-40% of patients with active pulmonary
tuberculosis have EBTB.(5,6) EBTB can mimic a variety of
pulmonary diseases such as bronchogenic carcinoma,
pneumonia, and bronchial asthma. The diagnosis of
typical pulmonary tuberculosis is easily confirmed by
bacteriological means and on the basis of radiological
findings. However, EBTB is more difficult to diagnose
because of its variable clinical manifestations. Chung

et al.(7) divided EBTB into seven subtypes according to
the features observed during bronchoscopy: actively
caseating, fibrostenotic, edematous-hyperemic, tumorous,
ulcerative, granular, and nonspecific. Other authors
have found that classification system to be valuable in
predicting the therapeutic outcome of EBTB.(8) In the
present study, we aimed to determine the proportional
distribution of the EBTB subtypes, to evaluate the
types of bronchoscopic diagnostic procedures that can
prove granulomatous inflammation, and to compare
bronchoscopic features with positivity for M. tuberculosis
in BAL fluid and sputum samples. Thus, we wanted to
show what kinds of procedures are especially needed
in order to prove granulomatous inflammation and to
define the relationship between bronchoscopic features
and positivity for M. tuberculosis.
METHODS
The Türkan Akyol Chest Diseases Public Hospital,
in the city of Bursa, Turkey, is one of several referral
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hospitals for tuberculosis in the country. This was a
retrospective study of 18 HIV-negative patients with
biopsy-proven EBTB treated at the hospital between
2010 and 2014. The diagnosis of EBTB was confirmed
histopathologically in all 18 of the patients. Some
patients were initially unable to expectorate sputum
and others were sputum smear-negative according to
AFB staining (sputum induction tests with hypertonic
saline were not used at our hospital during the study
period). Fiberoptic bronchoscopy was performed in the
case of suspected tuberculosis or for the differential
diagnosis of tuberculosis. Some patients expectorated
sputum after fiberoptic bronchoscopy. A flexible
bronchoscope was inserted through the nasal passage.
Forceps were advanced through the bronchoscope and
airway to obtain biopsies from bronchial lesions. The
characteristics of the patients, including demographic
data, as well as radiological, bronchoscopic, and
microbiological features, were reviewed, evaluated,
and recorded retrospectively, as were the types of
bronchoscopic diagnostic procedures employed in
order to prove granulomatous inflammation, such as
bronchial mucosal biopsy, fine-needle aspiration biopsy,
bronchial brushing, and BAL. Bronchoscopic findings
were categorized according to the classification system
devised by Chung et al.(7) Bronchial anthracofibrosis
was also recorded as a bronchoscopic finding. The
results are presented as means ± standard deviations
or as absolute and relative frequencies.
RESULTS
Between 2010 and 2014, a total of 1,380 patients
were diagnosed with pulmonary tuberculosis at our
hospital. Among those 1,380 patients, endobronchial
lesions were observed in 34 (2.46%), of whom 18
(52.9%) were histopathologically diagnosed with
EBTB. During the study period, 3,325 patients had
been examined with fiberoptic bronchoscopy because
of suspicion of pulmonary tuberculosis. Among the
patients with EBTB, the female-to-male ratio was
1.57:1; ages ranged from 16 to 83 years; the mean
age was 53.1 ± 20.1 years; and 38.8% of the patients
were under 45 years of age.
Anatomically, the bronchoscopic findings were
located primarily in the right upper lobe bronchus, in
5 (27.8%) of the 18 patients with EBTB, followed by
the right lower lobe bronchus, in 4 (22.2%). Bilateral
pulmonary involvement was observed in 5 patients
(27.8%), right middle lobe involvement was observed
in 1 (5.6%), right middle/upper lobe involvement was
observed in 1 (5.6%), left upper lobe involvement
was observed in 1 (5.6%), and left main bronchus
involvement was observed in 1 (5.6%). Bronchoscopic
features, as classified with the Chung et al. system,(7)
are listed in Table 1.
Radiologic alterations were observed in 14 patients:
heterogeneous infiltration in 7 cases (50%); nodular
infiltration in 7 cases (50%); ground-glass appearance
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in 5 cases (35.7%); consolidation in 5 cases (35.7%);
atelectasis in 5 cases (35.7%); mass lesion in 4 cases
(27.5%); lymphadenopathy in 3 cases (21.4%);
pleural effusions in 2 cases (14.3%); and cavitary
infiltration in 1 case (7.1%). Middle lobe syndrome
was seen in 1 case (7.1%), and miliary tuberculosis
was seen in 2 cases (14.3%). The lesions were mostly
unilateral, being found in the right lung in 11 cases
(78.5%). Multilobar involvement was observed in 9
cases (64.3%).
Table 2 shows the results of the microbiological and
smear examinations of sputum samples evaluated in
11 cases. In some cases, the patients were unable
to produce sputum, and some sputum samples were
collected after fiberoptic bronchoscopy. Of the 11
samples submitted to staining, 4 (36.3%) were positive
for AFB. The highest smear positivity for AFB (100%)
was found in the patients with tumorous EBTB. None
of the patients with edematous-hyperemic EBTB or
nonspecific EBTB were sputum smear-positive for AFB.
Ten (90.9%) of the 11 patients had a positive sputum
culture for M. tuberculosis, and the remaining patient
had nonspecific EBTB.
In two cases (one case of caseating EBTB and one
case of nonspecific EBTB), the BAL fluid had not been
sent for AFB staining. Therefore, microbiological and
smear examinations of BAL fluid for M. tuberculosis
were evaluated in only 16 patients (Table 3). Of those
16 patients, 10 (62.5%) were positive for AFB from
BAL. The highest BAL smear positivity for AFB (100%)
was found in the patients with tumorous EBTB. The
BAL fluid culture was positive for M. tuberculosis in
15 (93.7%) of the patients, and the remaining patient
had fibrostenotic EBTB.
Among the 18 patients with EBTB, granulomatous
inflammation was proven by the following bronchoscopic
diagnostic procedures (Table 4): bronchial mucosal
biopsy, in 8 cases (44.4%); bronchial brushing, in
7 cases (38.8%); fine-needle aspiration biopsy, in 2
cases (11.1%); and BAL, in 2 cases (11.1%). In one
case of nonspecific EBTB, fine-needle aspiration biopsy
and bronchial brushing both revealed granulomatous
inflammation. Bronchial anthracofibrosis was identified
in 5 cases (27.7%): in 2 patients with tumorous EBTB
(11.1%); in 2 with granular EBTB (11.1%); and in 1
with caseating EBTB (5.5%).
Table 1. Classification of endobronchial tuberculosis, by
bronchoscopic features.a

EBTB subtypeb
Tumorous
Granular
Caseating
Edematous-hyperemic
Nonspecific
Fibrostenotic
Ulcerative

(n = 18)
4 (22.2)
4 (22.2)
3 (16.7)
3 (16.7)
2 (11.1)
1 (5.6)
1 (5.6)

EBTB: endobronchial tuberculosis.Results expressed as
n (%). bClassification system devised by Chung et al.(7)
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Table 2. Results of microbiological examination of sputum, by endobronchial tuberculosis subtype.a

EBTB subtypeb

n

Sputum smear positivity for AFB

Culture positivity for

Mycobacterium tuberculosis

Tumorous
2
2 (100.0)
2 (100.0)
Granular
3
1 (33.3)
3 (100.0)
Caseating
2
1 (50.0)
2 (100.0)
Edematous-hyperemic
2
0 (0)
2 (100.0)
Nonspecific
2
0 (0)
1 (50.0)
Fibrostenotic
Ulcerative
Total
11
4 (36.3)
10 (90.9)
EBTB: endobronchial tuberculosis. aResults expressed as n (%). bClassification system devised by Chung et al.(7)
Table 3. Results of microbiological examination of BAL fluid, by endobronchial tuberculosis subtype.a

EBTB subtypeb

n

Tumorous
Granular
Caseating
Edematous-hyperemic
Nonspecific
Fibrostenotic
Ulcerative
Total

4
4
2
3
1
1
1
16

Smear positivity for AFB

Culture positivity for

Mycobacterium tuberculosis

4 (100.0)
2 (50.0)
1 (50.0)
2 (66.9)
0 (0)
0 (0)
1 (100.0)
10 (62.5)

4 (100.0)
4 (100.0)
2 (100.0)
3 (100.0)
1 (100.0)
0 (0)
1 (100.0)
15 (93.7)

EBTB: endobronchial tuberculosis. aResults expressed as n (%). bClassification system devised by Chung et al.(7)
Table 4. Detection of granulomatous inflammation, by bronchoscopic diagnostic procedure employed.a

EBTB subtypeb
Tumorous
Granular
Caseating
Edematous-hyperemic
Nonspecific
Fibrostenotic
Ulcerative
Total

BAL

Bronchial mucosal
biopsy
4
3
1

1
1

2

Fine-needle
aspiration biopsy

1
1

8

2

Bronchial brushing

1
2
1
1
1
1
7

EBTB: endobronchial tuberculosis. aResults expressed as n of cases in which granulomatous inflammation was
proven. bClassification system devised by Chung et al.(7)

DISCUSSION
In present study, 18 patients were histopathologically
diagnosed with EBTB. The lesions were mostly unilateral
(in the right lung) and multilobar. The most common
radiological findings were heterogeneous infiltration
(in 50%) and nodular infiltration (in 50%). The most
common EBTB subtypes were the tumorous subtype
(in 22.2%) and the granular subtype (in 22.2%).
Sputum smear microscopy was positive for AFB in
36.3% of the patients. The BAL fluid was positive for
AFB in 62.5% of the patients. Among the diagnostic
procedures employed in order to prove granulomatous
inflammation, bronchial mucosal biopsy and bronchial
brushing were the most effective. Bronchial anthracofibrosis was found in 27.7% of the cases.
Although the reasons are unclear, EBTB is more often
observed in female patients. Possible explanations for

that include the fact that females do not expectorate
sputum as well as do males, because women have
thinner bronchial lumina, as well as because there
are sociocultural and aesthetic proscriptions against
women expectorating. In our sample of patients with
EBTB, the female-to-male ratio was 1.57:1, which is
consistent with the preponderance of females reported
in other studies of EBTB.(8-11) EBTB usually affects
adults, although younger and elderly patients can be
affected, EBTB patient ages ranging from 14 to 81
years.(12) In the present study, patients ranged from
16 to 83 years of age. The mean age was 53.1 years,
and 38.8% of the patients were under 45 years of age,
which is also in keeping with data in the literature.(8-11)
In the present study, the most common EBTB
subtype was actively caseating EBTB, as has been
reported in some previous studies.(8,11) However, in a
study conducted by Qingliang et al.,(10) the granular
J Bras Pneumol. 2016;42(3):191-195
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subtype was the most common (in 31.8% of the
patients), whereas the edematous-hyperemic type
was the most common (in 34.7% of the patients) in
a study conducted by Ozkaya et al.(9) In our study, the
tumorous and granular subtypes were both seen in
22.2% of the patients, which differs from that reported
in other studies.(10) The ulcerative and fibrostenotic
subtypes were the least common in our study, both
being seen in 5.6% of the patients.
The yield of sputum smear microscopy for AFB is not as
high in EBTB as it is in parenchymal involvement, even
in an optimal laboratory set up for meticulous sputum
examination. In recent studies, sputum positivity in
EBTB has been demonstrated to range from 16.0% to
53.3%.(7,13,14) In an even more recent study,(9) sputum
smear microscopy for AFB was negative in all patients.
In the present study, sputum smear microscopy for
AFB was positive in 36.3% of the patients and the
M. tuberculosis culture positivity rate was very high
(90.9%). Therefore it can be said that, when it is
possible to collect sputum samples (before or after
bronchoscopy), it is worthwhile to send those samples
for microbiological examination for AFB.
Direct sputum smear microscopy remains a fundamental tool in the diagnosis of tuberculosis. Alternative
methods of obtaining sputum specimens, including
sputum induction, BAL, and gastric lavage, are frequently
called for in patients with radiological suspicion of
tuberculosis who are unable to expectorate or are
smear-negative. In a study conducted by McWilliams et
al.,(15) the yield of induced sputum (96.3%) was superior
to that of BAL fluid (51.9%) and the overall cost of BAL
was found to be three times that of performing sputum
induction. In comparison with BAL, sputum induction
has several advantages(16): it is less invasive; it has
a higher diagnostic yield; it provides greater patient
comfort and safety; it is a low-cost procedure; there
is no age restriction on its use; it does not require
patient fasting; it is an outpatient procedure; it can
be performed without the involvement of an expert;
and it is less time-consuming. Unfortunately, sputum
induction was not employed at our hospital during
the study period.
The second step in the clinical evaluation of EBTB
is bronchoscopy, in order to examine bronchial
structures and obtain specimens for diagnosis. In the
study conducted by Ozkaya et al.,(9) the BAL fluid was
positive for AFB in 26.0% of the cases and the BAL
fluid culture was positive for M. tuberculosis in 39.1%.
The authors found that positivity for AFB was highest
(75.0%) among the patients with the granular subtype
of EBTB. They also found mycobacterial culture positivity
to be highest (also 75.0%) among the patients with
the granular subtype.(9) In our study, microbiological
and smear examinations of BAL fluid for AFB were
both positive in 62.5% of the patients. Cultures of
BAL fluid for M. tuberculosis were positive in 93.7%
of our patients. According to our data, microbiological
and smear examinations of BAL fluid have high rates
of positivity of staining for AFB and culture for M.
194
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tuberculosis. It is therefore worthwhile to send BAL
fluid samples for AFB analysis in order to facilitate the
early diagnosis of EBTB.
Various bronchoscopic specimens, including those
obtained through biopsy, bronchial brushing, or BAL,
can be evaluated.(12) A bronchoscopic biopsy is the most
reliable method for diagnosing EBTB, because a needle
aspiration biopsy sample can provide only a cytological
diagnosis. The reported rate of positivity in bronchial
biopsy samples ranges from 30% to 84%.(13,17) We
found it surprising that, in our study, the diagnostic
yield of bronchial brushing was nearly equal to that
of bronchial mucosal biopsy in detecting granulomas
(38.8% and 44.4%, respectively). In a clinical analysis
of 90 cases of EBTB in China,(13) bronchial brushing
yielded variable results, ranging from 10% to 85%.
In the present study, bronchial mucosal biopsy was
especially effective in diagnosing EBTB in patients with
the tumorous or granular subtypes (positivity rate of
100% and 75%, respectively), bronchial brushing
proving diagnostic in patients with any of the other
subtypes.
Tuberculosis is one of the most common diseases
associated with bronchial anthracofibrosis.(18,19)
Bronchial anthracofibrosis is typically induced by the
long-term inhalation of biomass smoke.(18) Previous
studies have reported high rates of tuberculosis in
patients with bronchial anthracofibrosis.(18,20-25) In the
present study, bronchial anthracofibrosis was found in
5 cases (27.7%): in 2 patients with tumorous EBTB
(11.1%); in 2 with granular EBTB (11.1%); and in 1
with caseating EBTB (5.5%). These findings differ from
those reported by Kim et al.,(26) who found actively
caseating, edematous-hyperemic, and ulcerative EBTB
to be the most common EBTB subtypes, respectively
occurring in 49%, 21%, and 20% of their patients.
The results of the present study show the value of
staining for AFB and culture for M. tuberculosis in sputum
and BAL fluid samples for the early diagnosis of EBTB.
In addition, because of its high diagnostic power, we
can state that bronchial brushing is a recommended
bronchoscopic diagnostic procedure in patients with
suspected EBTB.
Our study has certain limitations. Primarily, due to
the retrospective nature of the study, we relied on
electronic medical records as our source of patient data.
In conclusion, the tumorous and granular subtypes
were the EBTB subtypes most commonly seen in our
study. Because of the high positivity rates, we recommend that sputum samples and BAL fluid samples be
evaluated by smear microscopy for AFB and by culture
for M. tuberculosis, which could collectively increase the
rates of early diagnosis of EBTB. On the basis of our
findings, we also recommend that bronchial brushing be
employed together with other bronchoscopic diagnostic
procedures, in order to increase the diagnostic yield,
in patients suspected of having EBTB.
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