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Abstract

Study Objectives: To evaluate the clinical, radiological and broncho-
scopic features of 27 patients with anthracostenosis. Design: All pa-
tients with anthracostenosis determined by bronchoscopic examina-
tions between 2002 and 2005 were considered in this retrospective
study. Anthracostenosis was defined as anthracotic pigment deposi-
tion and the narrowing of one or more bronchial orifice in cases with
no history of smoking or occupational exposure to dust. Results: Of
the 27 patients, 25 were female and two male. The mean age was
66.8 (53-77) years. The 27 patients who were exposed to biomass
fuel had a mean exposure of 39.3 (10-70) years. With one exception,
all cases had abnormal radiological findings in their posteroanterior
chest x-rays. The most frequent thorax CT finding was segmental or
subsegmental atelectasis (n=20, 74.1%). Histopathologic examina-
tions revealed anthracosis in 13 cases, inflammatory cell deposition
in 10 and granulomatous inflammation in two. Active tuberculosis
was detected in 7 cases (25.9%). No malignancy was found in any
of the patients. Conclusions: Bronchial anthracostenosis is a clinical
presentation caused by biomass exposure and is encountered most
commonly in older females. Nationwide measures should be taken to
prevent biomass fuel pollution.
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INTRODUCTION

Indoor air pollution resulting from combustion of bio-
mass fuels (coal, wood, animal dung or chaff, straw and
other byproducts of crops) is an important risk factor for
chronic lung diseases in developing countries, especially
for women [1, 2]. Nearly fifty percent of world population
relies on biomass fuel for cooking, heating or illumination
[3]. It has been shown that the risk of acute respiratory
tract infections, chronic obstructive lung disease, cancer
and tuberculosis is increasing in conjunction with the use
of biomass [2-9]. Other bronchopulmonary disorders that
some researchers attribute to biomass usage are anthracosis
in cases with no history of smoking or occupational dust
exposure and stenosis, or obliteration of the lobe and seg-
ment orifices due to anthracosis [10]. It is also reported
that tuberculosis causes this presentation [11]. Recently,
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anthracofibrosis was defined as anthracotic pigment depo-
sition in conjunction with narrowing or obliteration of one
or more bronchial orifice as observed during bronchoscop-
ic examination in cases with no history of environmental
such as coal dust or smoking exposure [11,12] (figure 1).
Herein, we are introducing antrhacostenosis due to bio-
mass exposition.

MATERIAL AND METHODS

In this study, clinical and radiological features of 27 cas-
es with anthracostenosis determined during bronchoscopic
examination were retrospectively evaluated. All patients
who had flexible bronchoscopy for various indications be-
tween January 2002 and October 2005 were considered
for the study. Anthracostenosis was detected in 27 cases.
Olympus BF type T-240 bronchovideoscope was used for
the procedures and the views were recorded. In all cases,
sputum or bronchial washing fluids were evaluated for
tuberculosis by direct smear examination or culture. Bi-
opsies were performed using endobronchial forceps when
malignancy or granulamatous disease was suspected dur-
ing bronchoscopy. Demographic data and clinical findings
were recorded. A brief questionnaire including the expo-
sure of biomass smoke at home, type of fuel used, dura-
tion of exposure and tobacco smoking was applied to each
patient. Posteroanterior (PA) and lateral chest x-rays and
computerized tomographies (CT) of the thorax of were
obtained in all patients.

RESULTS

Of the patients, 25 were female and two were male.
The mean age was 66.8 (range 53 to 77) years. None of the
cases had a history of smoking. All the female patients were
housewives with one exception; a cigarette factory worker.
Both male patients were farmers. All 27 of patients who
were exposed to biomass fuel and had a mean exposure of
39.3 years (range 10 to 70). Wood, animal dung and crop
residues were used as fuel, with winter time exposure be-
ing especially heavy because of the usage of open ovens for
cooking or heating in poorly ventilated confined spaces at
least once a week but more often every day. Four cases were
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Table 1. Bronchoscopic findings of 27 patients

Table 2. Principal Findings of Chest Radiography of 27 patients.

Localization
; Right Left
g % Upper Middle Lower Upper Lower
= o Lobe Lobe Lobe Lobe Lobe

Anthracosis 27 25 22 20 18 16

Bronchial

harrowing 27 14 10 1 9 3

Endobronchial

mass 1 i § 1 s g

Irregular
mucosa

still exposed to biomass fuel at the time of admission. In
23 cases (85.2%), exposure to biomass fuel ended a mean
of 26 (range 7 to 50) years before admission. In all cases,
no source of air pollution except biomass fuel that could
be identified in the etiology. Three cases had histories of
tuberculosis treatment.

The most common complaints were cough (n=27,
100.0%), sputum production (n=22, 81.5%) and dyspnea
(n=17, 63%). Hemoptysis was seen in 8 cases (29.6%),
weight loss in 7 cases (25.9%) and fever was present in 1
case (3.7%). In 5 cases (18.5%) hypertension and in 1 case
(3.7%) diabetes mellitus were present.

With one exception, all cases had abnormal radiological
findings in their PA chest x-rays. The radiological findings
were atelectasis in 13 cases (48.1%), linear shadows in 11
cases (40.7%), consolidation in 8 cases (29.6%), reticular
or reticulonodular pattern in 7 cases (25.9%) and mass in
2 cases (7.4%) (Table 2).

The most frequent thorax CT finding was segmental or
subsegmental atelectasis (n=20, 74.1%). Other CT find-
ings were linear banding in 14 cases (51.9%), mediastinal
or hilar lymphadenopathy (LAP) in 8 (29.6%), mass in
7 (25.9%), interstitial pattern in 3 (11.1%), bronchiecta-
sis in 3 (11.1%), nodules in 6 (22.2%), calcification in 6
(22.2%) and consolidation in 2 cases (7.4%) (Table 3).

The characteristic appearances in bronchoscopic eval-
uation were multiple anthracotic plaques at main, lobar
and segmental bronchus, and narrowing at the lobar and
segmental bronchus. Bronchoscopic appearances and their
localizations are shown in Table 1.

Endobronchial forceps biopsy was performed in all ex-
cept two cases. Histopathologic examinations revealed that
anthracosis existed in 13 cases, inflammatory cell deposi-
tion in 10 and granulomatous inflammation in two cases.

Direct examination of sputum in two case and of bron-
chial washing fluid in another case showed the acid fast
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Radiologic findings pl:gér?tfs %

Atelectasis 13 48.1
Linear shadow 11 40.7
Consolidation 8 29.6
Reticular or reticulonodular pattern 7 25.9
Mass 2 7.4

bacillus to be positive. M. tuberculosis cultures were posi-
tive in 7 cases.

While active tuberculosis was detected in 7 cases
(25.9%), the histopathological examinations revealed ma-
lignancy in none of the patients. In 13 (48.1%) cases, the
results of tuberculin skin tests were 10 mm or above.

Pulmonary function tests in ten (37%) patients showed
a decreased FVC from 40- 66% of the predicted value and
the ratio FEV1/FVC ranged 51-72%. Patients were fol-
lowed a mean of 27 months (range: 10 to 48 months).
Symptomatic patients received therapy directed to their
complaints. Patients with tuberculosis were treated accord-
ing to national tuberculosis guideline. One patient died
with respiratory failure.

DISCUSSION

Biomass including wood and dung is widely used for
fuel in many rural areas of Anatolia. Most of heating and
cooking is done by burning wood, dung and crop residues
in traditional fireplaces, called “tandir”, set into an open-
ing in the wall with a chimney [5, 13]. Tandir’s typically
heat a small room where the family congregates in cold
weather. So, family members have been intensively exposed
to biomass fuel smoke and particles since birth. Women and
young children in their care are especially exposed to this
smoke and these particles because of the use of biomass fuel
for cooking, which is a task women perform. Babies and
very young children are usually in the same environment.
Recent studies conducted in rural Turkey, support the view
that biomass smoke pollution is an important contributing
factor in the development of chronic bronchitis and chronic
airway obstruction in nonsmoking women [5, 14]. Many
studies in various areas of the developing world emphasize
that women and children are at greatest risk from the health
effects of biomass fuel pollution [4, 10, 15].

Bronchial anthracofibrosis was first defined by Chung
et al. In their study of 28 cases, they found 61% were active
tuberculosis cases [11]. In Kim et al.’s study, the number of
cases was 54 and the active tuberculosis case ratio was 59%
[12]. These researchers defined anthracofibrosis as a clini-
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Table 3. Radiologic findings on Chest CT

Radiologic findings 'pggér?tfs %

Segmantal or subsegmental atelectasis 20 741
Linear banding y 14 51.9
Mediastinal or hilar lymphadenopathy 8 29.6
Mass 7 25.9
Nodules 6 22.2
Calcification 6 22.2
Interstitial pattern 3 11.1
Bronchiectasis 3 111
Consolidation 2 7.4

cal finding resulting from tuberculosis because it presents
similar radiological findings to tuberculosis and is strongly
associated with tuberculosis without environmental expo-
sure. If an environmental exposure take place such as work-
ing in the mine exposing charcoal dusts, this pathology has
recently been defined as anthracostenosis [16]. Another fac-
tor that can be of etiological importance to anthracostenosis
is long-term biomass exposure. Amoli studied 10 cases with
bronchopulmonary changes defined as diffuse anthracotic
pigment deposition at main bronchus, lobar and segment
bronchus together with narrowing the bronchus. None of
these cases had active tuberculosis, leading Amoli to attribute
these presentations to chronic household smoke exposure
[10]. Sandoval et al. also reported an association between
biomass fuel exposure and anthracosis. These researchers
found anthracosis and abnormal radiological findings in 14
cases out of 22 that underwent bronchoscopy and they at-
tributed these findings to biomass fuel exposure [7].

In our series, 85.2% of the patients were living in urban
areas, but all 27 cases lived a mean of 39.3 years in rural areas
of Anatolia and all were exposed to heavy smoke regularly.
In Turkey there has been intensive internal migration from
central Anatolia to Istanbul for many decades. Thus, many
people with previous biomass exposure now live in Istanbul
and these people can benefit from health care services easily.
The rural origin of the patients may remain unknown due to
immigration to cities. Almost all cases were elderly or midlle
aged women.

All cases were admitted with respiratory complaints
and all except one had abnormal chest x-rays results. Ra-
diological findings were nonspecific. The most common
CT finding was segmental atelectasis. Differential diagnosis
of these cases and the determination of stenosis and endo-
bronchial lesions from bronchoscopic procedures frequently
raised suspicions of malignancy. The main diagnostic tool
was bronchoscopic evaluation. As bronchial narrowing with
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Figure 1. Anthracostenosis; anthracotic
pigment deposition with narrowing or
obliteration of bronchial orifice.

distal atelectasis and mediastinal lymphadenopathy suggest
malignancy, the recognition of anthracostenosis is important
to avoid thoracotomy.

In Turkey, the incidence of tuberculosis is approximately
26 per 100 000 [17], which is relatively high compared with
that of more developed countries. This high rate and the
high proportion of the population sharing living and sleep-
ing space in cramped one- or two-roomed houses, makes it
a reasonable supposition that tuberculosis coincident in our
study cases. On the other hand, not determining anthracofi-
brosis which can mimic anthracostenosis in cases with tuber-
culosis in bronchoscopic experiences is an important point.
We detected no anthracofibrosis in our series of 40 patients
with endobronchial tuberculosis [18]. Anthracofibrosis was
reported only in 3 patients in an endobronchial tuberculosis
series consisted of 114 cases done in Korea [19].

It has been shown experimentally that chronic smoke
exposure affects the mucociliary defense mechanism of the
lung and reduces the antibacterial activity of macrophages
[8]. A relationship between tuberculosis and the use of bio-
mass fuel is theoretically possible. This link may result from
physical damage to the lungs rendering them susceptible
to infection, or from suppression of the immune system.
Mishra et al. reported in their study that tuberculosis is more
frequent in people exposed to biomass fuel pollution than in
people not so exposed [20]. Padilla et al. observed that bio-
mass fuel pollution exposure was more frequent in cases that
had active tuberculosis than in control cases [6].

Ten percent of the patients had a decreased FVC. Behera
et al. (1994) showed that lung functions, particularly FVC,
are affected by indoor air pollution due to domestic cooking
with biomass fuel [21].

As a result, bronchial anthracofibrosis and anthracoste-
nosis are clinical entities due to biomass exposure and are
encountered most commonly in older females. In the areas
of Turkey where biomass is used, the diagnosis of anthracos-
tenosis should be considered before malignancy in patients
who do not smoke, thereby avoiding unnecessary thoracot-
omies. More importantly, nationwide measures should be
taken to prevent biomass fuel pollution.
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