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Endobronchial Tuberculosis
IN Anthracotic Bronchitis

Tuberculoza endobronsica in bronsita antracotica

Abstract Rezumat

Background: Endobronchial tuberculosis (EBTB) is

a serious form of pulmonary tuberculosis. In EBTB,
mycobacterium tuberculosis involves trachea, large
airways and bronchial trees .Combustion of biomass fuels
causes anthracotic bronchitis that is characterized by
black pigmentation in bronchial tissue. The majority of
anthracotic bronchitis are in aged patients, particularly
rural women, that use biomass fuel for cooking or
traditional bakery .The aim of this study was to evaluate
the endobronchial tuberculosis in anthracotic bronchitis.
Material and Methodes: In total, 483 EBTB patients
who underwent flexible bronchoscopy (FB), for various
indications, were included. Tuberculosis was confirmed
by microbiological analysis of bronchoalveolar (smear
and culture for Koch’s bacillus) and histopathological
methods. EBTB patients were divided in two groups:
subjects with anthracotic bronchitis (group 1) and
without anthracosis (group 2). Demographic data and
important clinical , radiological and bronchoscopic
findings were recorded. Chi-squre test and Spss

11.5 software were used for statistical analysis.

Results: 483 out of 1824 patients who underwent FB
had EBTB. 73.7% patients had EBTB and anthracotic
bronchitis (versus 27.3% EBTB without anthracosis).

The mean age was significantly higher in EBTB and
anthracotic bronchitis (68.45+16.31 versus 49.08+14.7).
Female/male ratio was 1.4:4 in EBTB and anthracotic
group versus 1:1in non anthracotic patients. Dyspnea,
cough, hemoptysis and wheezing were higher in group 1.
History of biomass fuel was more significant in EBTB and
anthracotic bronchitis. Mass, diffuse infiltration in lower
lobes were revealed higher in radiography of group 1.
Bronchoscopy showed the higher frequency of bronchial
stenosis in EBTB with anthracosis (P value <0.05).
Conclusion: This study suggested significant
association between EBTB and anthracotic bronchitis.
Unusual findings in radiological and bronchoscopic
features were seen in EBTB with anthracosis.
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Introducere: Tuberculoza endobronsicd (TBEB) reprezintd o
formd severd de tuberculozd pulmonard. Boala se localizeaza
la nivelul traheei, cdilor respiratorii mari si arborelui
traheobronsic. Arderea de biomasd cauzeazd bronsitd
antracoticd ce se caracterizeazad prin prezenta de pigmenti negri
in tesutul bronsic. Majoritatea bronsitelor antracotice apar la
pacientii vdrstnici, in special femeile din mediul rural, ce folosesc
biomasa drept combustibil pentru gdtitul si pentru patiseria
traditionald. Scopul acestui studiu este sd evalueze prezenta
tuberculozei endonbronsice la pacientii cu bronsitd antracotica.
Material si metoda: in total au fost inclusi 483 de pacienti cu
TBEB diagnosticati prin bronhoscopie flexibila. Confirmarea
bacteriologicd a tuberculozei s-a fdcut fie prin analiza
lavajului bronsic (microscopie si culturd), fie prin efectuarea
examenului histopatologic. Pacientii cu TBFB au fost impdrtiti
in doud grupuri: pacienti cu bronsitd antracotica (grupul 1) si
pacienti fdrd bronsitd antracoticd (grupul 2). S-au notat datele
demografice, precum si caracteristicile clinice, radiologice

si bronhoscopice cele mai importante. Pentru analiza
statisticd s-a utilizat testul qui pdtrat si softul SPSS 11.5.
Rezultate: 483 din 1824 de pacienti cdrora li s-a efectuat
bronhoscopie, pentru orice indicatie, au avut TBEB. 73.7 %

din pacienti au avut atdat TBEB cat si bronsitd antracoticd

(vs 27.3% care au avut doar TBEB fdrd antracozd). Varsta
medie a fost semnificativ mai mare in grupul cu TBEB si
bronsitd antracoticd (68.45+16.31 versus 49.08+14.7).
Raportul femei/barbati a fost 1.4:4 in grupul TBEB si bronsita
antracoticd vs 1:1, in grupul fdrd antracozad. Dispneea,

tusea, hemoptizia si wheezing-ul au fost mai frecvente

in primul grup. Utilizarea de biomasd drept combustibil

a fost semnificativd in grupul cu TBEB si antracozd. Mase
pulmonatre, infiltratii difuze in lobii inferior au fost mai
frecevente in primul grup. Bronhoscopia a ardtat o frecventd
mai mare a stenozei bronsice in TBEB cu antracozad (p < 0.05).
Concluzie: acest studiu sugereazd o asociere

intre TBEB si bronsita antracoticd. Caracteristice

radiologice si bronhoscopice neobisnuite au

fost intdlnite la TBEB cu antracozd.
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Introduction tional ovens®. Anthracotic depositions induce inflamma-

Mycobacterium tuberculosis in trachea and bronchial
tree causes a serious type of highly contagious infection
named endobronchial tuberculosis (EBTB)®. Irreversible
bronchostenosis is an important delayed complication of
EBTB®@?. Anthracotic bronchitis is a bronchopathy charac-
terized by anthracotic pigmentation in mucosa and submu-
cosa of the bronchial tree®. It is caused by inhalation of
smoke made by incomplete biomass combustion or expo-
sure to wood fire®. Therefore, it is frequent in rural areas
where women, in particular, make bread or food in tradi-
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tion, narrowing, stenosis and cicatricle reactions in the
bronchial lumen or anthracofibrosis?®9. Bronchostenosis
is a predisposing factor for pulmonary infection, atelectasis
and bronchiectasis, which can contribute to intractable and
resistant tuberculosis infection®®*®. According to high fre-
quency of tuberculosis worldwide, coincidence of the endo-
bronchial tuberculosis and anthracotic bronchitis and
greater endobronchial complications are possible®®. The
aim of present study is to evaluate the endobronchial tuber-
culosis in anthracotic bronchitis.
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Demographic characteristics and clinical findings in patients with endobronchial tuberculosis

with and without anthracotic bronchitis

Variable ETBT with Anthracotic bronchitis ETBT without Anthracotic bronchitis P value
Mean age 68.45+ 3.81 49.08+ 4.7 0.03
Female /male 41 171 0.001
Bakery or cooking vylth biomass 82% 8% 0.000
or wood fire
Dyspnea 92.5% 34.2% 0.002
Cough 89.2% 63.6% 0.01
Hemoptysis 36.8% 13.2% 0.003
Fever 73.4% 79.7% Not significant
Night sweats 43.3% 45.6% Not significant
0, 0
Wheezing k7t e 0.000
Decreased breath sound 34.3% 31.8% Not significant
0
Crackle <0 71.9% Not significant
Material and Methods cantly more women than in the group without anthracotic

This cross-sectional study enrolled all patients who
underwent a diagnostic flexible video bronchoscopy for vari-
ous indications during 2011-2013. The patients were divided
in two groups: group 1 included endobronchial tuberculosis
and anthracotic bronchitis, group 2 was endobronchial tuber-
culosis without anthracotic bronchitis. Demographic char-
acteristic, history of exposure to biomass fuel and wood
consumption, bakery, clinical finding, chest radiographic,
and bronchoscopic findings were recorded. Bronchial wash-
ing for acid-fast bacilli (AFB), cytology, mycobacterium tuber-
culosis culture and bronchial biopsy, if bronchial lesion was
present, were performed. Positive smear, culture in bronchial
lavage and histopathologic consistent with caseating granu-
loma were definitive diagnosis for ETBT.

Statistical Methods

Values are expressed as Mean + SD. Chi square test
(X2), 95% confidence limit (95% CI) and Spss11.5 soft-
ware were used to perform statistical analysis. P value
<0.05 was accepted. This study was approved by ethical
Committee of Mashhad University of Medical Science.
Written Consent was obtained from all patients.

Results

Out of 1824 patients who underwent flexible video bron-
choscopy for any indications, 483 (27.67 %) had ETBT.
Amongst patients with endobronchial tuberculosis 356
(73.7% ) cases had ETBT with anthracotic bronchitis
(groupl). 23.7% had ETBT without anthracotic bronchitis
(group 2). The differences between the two groups were
important (P value=0.01, 95% CI od OR=2.49-6.74). The
mean age + sd in groupl (ETBT with anthracotic bronchitis)
and group 2 (ETBT without anthracotic bronchitis ) was
68.45+16.31 and 49.08+14.7 respectively. As a result the
difference was significant (P value<0.05). Female to male
ratio in group 1 and 2 were 1.4:1 and 1:1 respectively. In the
group with ETBT and anthracotic bronchitis was signifi-
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bronchitis (P value=0.004.0dd ratio= 4.7). Bread baker in
rustic household oven and history of biomass smoke was
significantly more frequent in the anthracotic group (groupl)
82% than in non-anthracotic bronchitis 8% (group2)( P
value=0.001). The most frequent clinical manifestations are
shown in Table 1. Dyspnea, cough, hemoptysis and wheezing
were significantly higher in the group of EBTB and anthra-
cotic bronchitis) (p<0.05). The difference of other symptoms
was not significant. Chest X-ray in group 1: Total or partial
collapse of lobes with volume loss were presented in 49.2%
(P value = not significant), mass in 13.8%, extensive diffuse
with lower lobes involvement in 68.2%. (P value<0.05) (Table
2). In group 2: Total or partial collapse of lobes with volume
loss were presented in 44.8% (P value = not significant),
massin 2.1% ,extensive diffuse with lower lobes involvement
in11.8% (P value<0.05) (Table 2). Mass, diffuse infiltration
of lower lobes in chest radiography were seen more frequent
in the group that had anthracothic bronchitis (p value<0.05).
Flexible video bronchoscopy findings: black discoloration of
bronchial lumen was outstanding picture in groupl with
anthracotic patients (100% in groupl and none in group 2)
(Figure 1-5). Despite black pigmentation, stricture, irregular-
ity and inflammation were higher in group 1 than group 2 (
p value =0.003) (Table 2); (Figure2-4). The reddened and
swollen mucosa were not significant (Table 2).

Discussion:

This current study showed that endobronchial tubercu-
losis was more frequent in anthracotic bronchitis patients
(73.7%). Dyspnea, cough, hemoptysis and wheeze were sig-
nificantly higher in EBTB and anthracotic bronchitis group.
These findings were usually related and exaggerated with
anthracosis. The patients in the EBTB and anthracotic bron-
chitis group were significantly older than those in EBTB with
non anthracotic bronchitis and had a significantly higher
frequency of biomass smoke exposure history .The EBTB and
anthracotic bronchitis group had more women from rural,
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Comparison of radiological and bronchoscopical findings between ETBT

with and without anthracotic bronchitis

Variable ETBT with anthracotic bronchitis(%) Rl W|thout. a'nthracotlc Pvalue
bronchitis(%)
Diffuse infiltration
on Chestx ray 68.2 11.8 0.000
Lower lobe involvement
on Chest X-ray 438 9.1 0.001
Volume loss on chest x ray 49.2 44.8 Not significant
Mass on chest x ray 13.8 21 0.000
Stricture in flexible video
bronchoscopy 58.9 249 0.002
Black pigmentation in flexible
video bronchoscopy 100 0 0.0000
Irregularity in flexible
video bronchoscopy ) e L
Redness and swollen in flexible -
video bronchoscopy 74.8 68.4 Not significant

that make bread and food in the traditional ovens. Chung
and colleagues described for the first time anthracotic bron-
chopathy®. Anthracotic bronchitis is a result of inhalation
of smoke from incomplete biomass combustion or exposure
to wood fire®>*. Bronchoscopy is the main diagnostic tool
for detecting black anthracotic patches in bronchial tree®39.
The majority of anthracotic patients live in countries using
wood or other biomass for heating, cooking and or baking®"?.
Amoli showed anthracotic bronchopathy in housewives
chronically exposed to indoor wood smoke®. Unfortunately
anthracotic bronchitis is an ancient disease for which there
is still no effective treatment”®. Tuberculosis is a major
public health problem. Despite the improvements of health
status in general population and prevention programs, the
incidence of pulmonary tuberculosis remains still high®®.
Moreover, endobronchial tuberculosis has minimally three
important outcomes. First, EBTB is highly infectious and
contagious disease. Second, clinical and radiological feature
are not specific, they are unusual and misleading causing the
delay of definitive diagnosis. Third, are the complications of
the disease such as important airway stenosis®*'?. The
golden standard for diagnosis is flexible bronchoscopy with
bronchoscopic samplings (including bronchial washing for
smear and culture with tissue biopsy)®®. Previous studies
have showed higher rates of pulmonary tuberculosis in lung
anthracosis with fibrosis. Chung et al., reported the fre-
quency as high as 60% of pulmonary tuberculosis in lung
anthracofibrosis®**'¥. Kim et al., represented the higher
rates of EBTB in bronchial anthracofibrosis™®. We should
take in consideration that EBTB and anthracotic bronchitis
were more common in older women, results similar to those
shown by Kim et al. Unusual radiologic characteristic such
as mass, diffuse infiltration in lower lobes were significantly
higher in EBTB and anthracotic patients. Anthracose deposi-
tion involve large and small airways and lung parenchymal
that appears as a mass, volume loss, fibrotic consolidation
and diffuse infiltrations in chest imaging®®?. Occasionally
these findings are misdiagnosed as lung cancer®. In this
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regard lung anthracosis patients are very vulnerable to pul-
monary tuberculosis especially EBTB. It seems that the coex-
istence of EBTB and anthracotic bronchitis aggravates the
bronchial stenosis and the bronchoconstriction.

Conclusion

Significant association between EBTB and anthra-
cotic bronchitis was shown in this study. Further studies
should be conducted to find proper preventive program
against these two disorders. W
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Figure 1. Black anthracotic deposition with oedema,
inflammation , stenosis in the right Lower lobe

VOL. 65 « No. 1/2016



Pneumologia

REVISTA SOCIETATII ROMANE DE PNEUMOLOGIE

b
-l
Figure 2. Diffuse black anthracosis with stenosis , deformities Figure 3. Diffuse anthracotic bronchitis with inflammation,
and inflammation in the right upper lobe lumen oedema and stenosis in the Left upper, lingual and left lower lobe

Figure 4. Deformities, edema, stenosis and scar in the right Figure 5. Black pigmentation in Left main bronchus and
main bronchus and right airways orifices of the Left upper and lower lobes

(%8 1. Qingliang X, Jianxin W. Investigation of endobronchial tuberculosis subjects. Arch Iran Med 2012 Mar;15(3):128-30.

8 diagnosis in 22 cases. Eur J Med Res 2010; 15:309-13. 13. Rezaeetalab F, Akbari H. Relationship between anthracosis and pulmonary
Pl 2. LeeJH, Park SS, Lee DH, Shin DH, Yang SC, Yoo BM. Endobronchial tuberculosis in patients examined through bronchoscopy. Journal of

[7) tuberculosis. Clinical and bronchoscopic features in 121 cases. Chest 1992 Birjand University of Medical Sciences 2007;33:48-52.

qh) Oct;102(4):990-4. 14. Kim HJ, Kim SD, Shin DW, Hyun Bae S, Kim AL, Kim JN et al. Relationship
(t=4 3. Rezaeetalab F, Farrokh D, Zandiee B. Multiplanar CT Bronchoscopy of between bronchial anthracofibrosis and endobronchial tuberculosis.

Q endobronchial TB. Iran J Radiol 2012;9(4):234-6. Korean J Intern Med 2013;28:330-8.

(a4l 4. KimYJ, Jung CY, Shin HW, Lee BK. Biomass smoke induced bronchial 15. Perez-Padilla R, Perez-Guzman C, Baez-Saldana R, Torres-Cruz A. Cooking

;(I;g;?gf;b;g;lzspresemlng features and clinical course. Respir Med with biomass stoves and tuberculosis:a case control study. Int J Tuberc Lung
(V2.7 3770. Dis 2001;5:441-7.

5. Gupta A, Shah. Bronchial anthracofibrosis:an emerging pulmonary disease 16
due to biomass fuel exposure. Int J Tuberc Lung Dis 2011;15:602-12.

6. Amoli K. Anthracotic airways disease: report of 102 cases. Tanaffos
2009;8:14-22.

7. Kim HY, Im JG, Goo JM, Kim JY, Han SK, Lee JK, Song JW. Bronchial
anthracofibrosis (inflammatory bronchial stenosis with anthracotic
pigmentation): CT findings. AJR AM J Roentgenol 2000;174:523-7.

8. Gomez 0, Seco J, Perez-Boal |, Guerrero-Gonzalez J, Saez-Noguero F,
Fernandez-Navamuel |, Rodrigrez-Nieto MJ. Anthracofibrosis or
anthracostenosis. Arch Bronconeumol. 2012;48:133-6.

9. Chung MP, Kyung SL, Joungho H. Bronchial stenosis due to

. Ghanei M, Aslani J, Peyman M, Asl MA, Pirnazar O. Bronchial anthracosis:

a potent clue for diagnosis of pulmonary tuberculosis. Oman Med J 2011
Jan;26(1):19-22.

17. Torun T, Gungor G, Ozman. Bronchial anthracostenosis in patients exposed
to biomass smoke. Turkish Res J 2007;8(2):48-51.

18. Popescu GG, Spinu V, Chiotan DI. Aspects of TB endemia in Romania and
the response of the National Programme for Prevention, Surveillance and
Control of Tuberculosis. Pneumologia. 2014 ;63(1):12-4, 16-8.

19. Kurasawa T, Kuze F, Kawai M, Amitani R, Murayama T, Tanaka E et al.

Diagnosis and management of endobronchial tuberculosis. Internal

anthracofibrosis. Chest 1998;113: 344-50. Medicine 1992;31(5):593-7.
10. Mirsadraee M, Saeedi P. Anthracosis of lung: evaluation of potential 20. Ra Gyoung Y, Mi Young K, Tae Sun S, Se Jin J. Anthracofibrosis involving
underlying causes. J Bronchology 2005;12:84-87. lung parenchyma:CT findings and long term follow-up. Journal of
11. Mirsadraee M, Saffari A, Sarafraz YM, Meshkat M. Frequency of tuberculosis Computer assisted Tomography 2012:36(6):636-640.
in anthracosis of the lung: a systematic review. Arch Iran Med 2013 21. Wynn GJ, Turkington PM, O'Driscoll BR. Anthracofibrosis, bronchial
Nov;16(11):661-4. stenosis with overlying anthracotic mucosa:possibly a new occupational
12. Pazoki M, Moazami GH, Hashemi TA, Seifirad S, Nematollahi N, Paknejad lung disorder:a series of seven cases from one UK hospital. Chest
O. Prevalence of tuberculosis in patients with anthracosis: study on 150 2008;134(5):1069-1073.

VOL. 65 * No. 1/2016 13



