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ABSTRACT 
The purpose of this study was to evaluate the characteristics of anthracofibrosis and the relationship 
between bronchial anthracofibrosis (BAF) and tuberculosis during autopsy in the Iranian Legal Medicine 
Organization (LMO). In this cross-sectional study, 385 subjects who had died from 2007 to 2010 were 
examined. A questionnaire having information such as the deceased's age, sex, ethnicity, smoking status 
and occupation was filled out for each subject. Subjects in whom autopsied lungs revealed definite 
obligation, edema, bronchial stricture and dark pigmentation within mucosa were considered to have 
anthracofibrosis. Pulmonary tuberculosis was considered with typical granulomatous in bronchial biopsy 
or smear positive. During the 4-year period, we evaluated 385 cases, 48(12.5%) of whom had BAF. Of 
these, 60.4% were female. Mean age of subjects with anthracofibrosis was 67.08±8.4 yr. Pulmonary 
tuberculosis was demonstrated in 24 (50%) of cases with BAF. According to bronchi features, the 
anatomical distribution of BAF in 60.4% cases was multiple. Anthracofibrosis more commonly occurred in 
right middle lobe bronchus (47.92%). This study revealed a significant correlation between BAF and 
pulmonary tuberculosis (P=0.001). So, BAF is one of the infrequent symptoms of pulmonary tuberculosis. 
In patients with anthracofibrosis and pulmonary symptoms, TB would be taken into consideration. 
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INTRODUCTION  
Bronchial anthracofibrosis (BAF) is a clinical entity 

characterized by proximal airway narrowing or 
obliteration and development of dark pigmentation 
(anthracosis) on airways and bronchial [ 1- 2]. These 
damages appear in patients with or without a history of 
occupational dust exposure [ 3- 4]. Most patients with 
BAF have had no exposure to the industry and no 
history of smoking; however, several studies reported 

the association between BAF and pulmonary 
tuberculosis (PTB) during autopsy and bronchoscopy, 
especially in women possibly exposed to wood smoke 
[ 5- 6]. It seems, biomass combustion products can 
impair innate immune defense mechanisms [ 7- 8]. The 
risk of TB in coal miners with anthracosis, was greater 
than that in the general population [ 6]. While, no 
association was found between BAF and PTB [ 9]. So, 
this relationship between anthracosis and tuberculosis 
has been inconsistent.  

As pulmonary tuberculosis is one of the most 
important health problems in developing countries 
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especially in Asia, so, knowing the risk factors and 
conditions associated with the disease, is important. 
Anthracofibrosis has been reported in Asia as a 
complication of TB. So, in patients with 
anthracofibrosis and pulmonary symptoms, pulmonary 
TB should be considered [ 10]. 

The aim of this study was to evaluate the 
characteristics of anthracofibrosis and the relationship 
between BAF and pulmonary tuberculosis during 
autopsy in the Iranian Legal Medicine Organization. 

MATERIALS AND METHODS 
The Ethics Committee at Massih Daneshvari 

Hospital and Iranian Legal Medicine Organization 
(LMO) Tehran, Iran conducted this study to assess the 
characteristics of anthracofibrosis and the relationship 
between BAF and tuberculosis during autopsy.  

Given an, α level 0.05 and a power of 90 percent, the 
sample size required was estimated to be 385 subjects. 
The rotten corpses, unknown corpses, and cadavers 
without aware family that leads to less information were 
excluded. Basic demographic data such as the 
deceased's age, sex, ethnicity, smoking status, and 
occupation were recorded from relatives. Both gross and 
histological findings at autopsy were recorded. Subjects 
in whom autopsied lungs revealed definite obligation, 
edema, bronchial stricture and dark pigmentation within 
mucosa were considered to have anthracofibrosis.  

The samples were fixed with 10% formalin and sent 
to LMO Pathology ward. Most typical granulomas in 
the lung are caused by mycobacterial or fungal 
infection. The noninfectious causes of granulomatous 
lung disease are sarcoidosis, Wegener granulomatosis, 
hypersensitivity pneumonitis, aspiration pneumonia, and 
talc granulomatosis [ 11]. Pulmonary tuberculosis was 
considered with typical granulomatous in bronchial 
biopsy or smear positive. So, samples were sent to the 
LMO laboratory for acid fast staining. In case of 

observing acid fast bacilli in the high power field, it was 
considered as smear positive.  
Statistical analysis 

All data are presented as mean±SD, and frequency, 
where appropriate. Significant differences in general 
characteristics determined by Chi-square and student t 
test. SPSS for Windows (version 16; SPSS Inc., 
Chicago, ILL.) was used for data analyses and p-values 
< 0.05 were considered statistically significant.  

RESULTS 
Three hundred and eighty five subjects ≥ 20 years 

who had died from 2007 to 2010 enrolled in the study, 
out of which, 48(12.5%) showed anthracofibrosis. The 
mean age was 67.08±8.4 years. As shown in Table 1 
there was no significant difference between subjects 
with anthracofibrosis and without anthracofibrosis in 
mean age, smoking, ethnicity and occupation. However, 
the prevalence of anthracofibrosis in women was more 
than those in men (60.4% vs. 39.6%, p=0.01). Table 2 
shows pulmonary findings in two groups. In regard to 
pulmonary findings, involvements of mediastinal lymph 
nodes (43.75%), hilar lymph nodes (18.75%) and both 
mediastinal as well as hilar lymph nodes (29.17%) were 
the common findings in subjects with anthracofibrosis 
(p<0.001). In addition, the prevalence of pulmonary 
tuberculosis in cases with bronchial anthracofibrosis 
was 50%. While, this rate was 34.42% in subjects 
without anthracofibrosis. This difference was 
statistically significant (p=0.002). 

As for bronchi features, anthracofibrosis was more 
commonly occurred in right middle lobebronchus 
(47.92%), right upper lobar bronchus (18.75%), and left 
upper lobe bronchus (14.58%), respectively. Moreover, 
the anatomical distribution of anthracofibrosis in 60.4% 
cases was multiple and 39.58% cases were single (Table 
3).  

Table 1. Characteristics of subjects with anthracofibrosis and without anthracofibrosis 

Subjects With anthracofibrosis 
n (%) 

Without anthracofibrosis      
n (%) p value 

Number (%) 48(12.5) 337(87.5) 0.2 
Age (yr) 67.08±8.40 48.69±4.23 0.002 

Sex    
Male 19(39.6) 197(58.5) 0.01 

Female 29(60.4) 140(41.5)  
Smoker 10(20.8) 117(34.7) 0.07 

Ethnicity    
Iranian 40(83.3) 249(73.9) 0.2 
Others 8(16.7) 88(26.1)  

Occupation    
Housekeeper 26(54.2) 158(46.9) 0.09 

Employee 8(16.7) 0(0)  
Baker 4(8.3) 92(27.3)  
Others 10(20.8) 87(25.8)  
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DISCUSSION  
This study showed that the rate of anthracofibrosis 

was high in subjects during autopsy (12.5%), and this 
disease is one of the most common pulmonary diseases 
occurring in Iran. 

Anthracofibrosis is a condition of bronchial luminal 
narrowing or obligation with dark pigmentation of the 
overlying mucosa [ 1- 2]. 

Previous studies of anthracofibrosis have been in 
Asians, mostly in elderly women with no history of 
smoking [ 1- 3]. According to a study by Chung et al. in 
Korea, most patients with anthracofibrosis were non-
smokers with a history of wood smoke exposure. 
Carbon, asbestos and sedimentation of silica particles 
were reported in lung tissue from patients with 
anthracofibrosis [ 1]. Rivera et al. reported that biomass 
smoke produces more fibrosis and pigmentation than 
cigarette smoke, possibly due to mineral particles [ 12]. 
High levels of biomass burning or environmental 
exposure were responsible for airway pigmentation and 
at times narrowing, particularly in poorly ventilated 
conditions [ 3,  13,  14]. Although, we could find no 
correlation between occupation and anthracofibrosis, 
pulmonary fibrosis in the same involved bronchi was 
seen in about 70% cases. 

 Several studies have demonstrated a strong 
association between BAF and pulmonary tuberculosis 
[ 10,  15,  16], suggesting a causal role of TB for 
development of bronchial anthracofibrosis. Our results 
show that a large proportion (50%) of cases of 
anthracofibrosis with tuberculosis found at autopsy are 
unexpected, and have not been diagnosed during life. It 
is still unclear that people with BAF are more 

susceptible to pulmonary TB or tuberculosis is one of 
the causes in development of anthracofibrosis. 

Stenotic in bronchial anthracofibrosis are secondary 
to an exaggerated immunological response to 
tuberculosis antigens in the lymphatic or lung 
parenchyma [ 1,  2,  17]. In addition, anthracotic 
pigmentation has been observed to develop in the 
process of healing bronchoglandular TB and fibrotic 
reaction [18]. Chronic biomass exposure can impair 
immune and cellular defense mechanism of respiratory 
system and reduce the activity of macrophages, which 
might increase the risk for TB [ 19- 22].  

Prevalence of BAF was significantly higher in 
elderly women [ 3,  17]. This finding was consistent with 
our study. It might be due to high levels of biomass 
burning particles are presents in homes [ 23], and 
although endobronchial tuberculosis is common in 
young people [ 24], a fibrotic response is mostly elderly 
patients [ 1]. 

Because bronchial narrowing with distal obliteration 
and involved mediastinal lymph nodes suggest the 
possibility of a tumor, the recognition of 
anthracofibrosis is important to avoid invasive therapy 
[ 1]. In our study, multifocal involvement was common 
and supported the diagnosis of anthracofibrosis over 
malignancy. In addition, our results confirm previous 
studies [ 1,  25] the most commonly involved area was 
the right middle lobe bronchus. Kala et al. reported that 
the right middle lobe was predominantly involved in 
patient with anthracofibrosis and was frequently 
associated with TB. This patient had the history of 
prolonged wood smoke exposure [ 25].  

To the best of our knowledge, this is the first study 

Table 2. Pulmonary findings in subjects with anthracofibrosis and without anthracofibrosis 

Lung functions With anthracofibrosis 
n (%) 

Without anthracofibrosis, 
n (%) p value 

Pulmonary fibrosis 33(68.75) 190(56.38) 0.2 
Pleural adhesion 43(89.58) 232(68.84) 0.09 

      Lymph nodes involvement    
Mediastinal lymph nodes 21(43.75) 35(10.38) <0.001 

Hilar lymph nodes 9(18.75) 21(6.23)  
Mediastinal & Hilar lymph nodes 14(29.17) 22(6.53)  

Without lymph nodes  involvement 4(8.33) 259(76.85)  
Pulmonary tuberculosis 24(50) 116(34.42) 0.002 

Data was shown as n (%) with p value according to chi-square 

Table 3. Bronchi features of subjects with anthracofibrosis 
Bronchi features Number Percent 

Type of involvement 19 39.58 
Single 29 60.42 

Multiple   
Involved bronchi 23 47.92 

Right middle lobar bronchus 9 18.75 
Right upper lobar bronchus 1 2.08 
Right lower lobar bronchus 7 14.58 
Left upper lobar bronchus 3 6.25 
Left lower lobar bronchus 5 10.42 
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in Iran, conducted to determine the characteristics of 
anthracofibrosis and the relationship between BAF and 
tuberculosis at autopsy. 

In conclusion, our findings showed a significant 
correlation between BAF and pulmonary tuberculosis. 
So, BAF is one of the infrequent symptoms of 
pulmonary tuberculosis. The necessary evaluations of 
TB in all patients with anthracofibrosis and pulmonary 
symptoms should be performed. On the other hand, 
regarding that pulmonary tuberculosis is still one of the 
health problems of developing countries; information 
about its risk factors and co-existing conditions 
including anthracofibrosis in patients having pulmonary 
symptoms is suggested. 
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