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Exposure�to�Biomass�Smoke�and�
Anthracosis:�Clinical,�Radiological,�

Bronchoscopic�and�
Histopathologic�Findings

ABS�TRACT�Objective:�Com�bus�ti�on�of�bi�o�mass�fu�el,�is�the�pri�mary�so�ur�ce�of�ex�po�su�re�in�de�ve�lo�ping
co�un�tri�es.�The�des�crip�ti�on�of�the�cli�ni�cal�pic�tu�re�of�the�pos�sib�le�pul�mo�nary�in�vol�ve�ment�in�this
form�of�in�do�or�pol�lu�ti�on�is�not�well�known.�Our�aim�was�to�indoor�air�pollution�de�ter�mi�ne�the�cli�-
ni�cal�and�ra�di�o�lo�gi�cal�cha�rac�te�ris�tics�of�fe�ma�le�pa�ti�ents�ex�po�sed�to�bi�o�mass�smo�ke,�to�show�bronc�-
hos�co�pic�fin�dings�and�to�de�ter�mi�ne�the�as�so�ci�a�ti�on�of�bronc�hos�co�pic�fin�dings�with�the�du�ra�ti�on�of
ex�po�su�re.�Material�and�Met�hods:�The�sub�jects�of�this�study�con�sis�ted�of�20�non-smo�king�fe�ma�le�pa-
ti�ents�with�a�his�tory�of�using�bi�o�mass�fu�el�com�po�sed�of�ani�mal�dung�who�un�der�went�bronc�hos�co�-
pic�pro�ce�du�res�for�va�ri�o�us�di�ag�nos�tic�in�di�ca�ti�ons.�The�dis�tinc�ti�ve�cli�ni�cal�fe�a�tu�res,�ra�di�o�lo�gi�cal
fin�dings�and�na�tu�re�of�bronc�hos�co�pic�le�si�ons�we�re�analy�zed�ret�ros�pec�ti�vely.�The�bronc�hos�co�pic
fin�dings�we�re�gra�ded�as�gra�de�I�(ant�hra�co�tic�sta�i�ning�on�overl�ying�mu�co�sa)�and�gra�de�II�(bronc�hi�-
al�nar�ro�wing�or�ob�li�te�ra�ti�on�du�e�to�ant�hra�co�tic�pla�qu�es).�Re�sults:�Chi�ef�comp�la�int�was�dyspne�a�on
exer�ti�on�(85%).�The�most�fre�qu�ent�ra�di�o�lo�gi�cal�fin�ding�on�chest�X-ray�was�re�ti�cu�lar�and/or�re�ti�cu-
lo�no�du�lar�in�fil�tra�ti�on�(70%).�The�me�an�du�ra�ti�on�of�bi�o�mass�smo�ke�ex�po�su�re�was�37.70�±�19.53�ye�-
ars.�Ele�ven�pa�ti�ents�we�re�had�gra�de�I�whi�le�9�pa�ti�ents�had�gra�de�II��bronc�hos�co�pic�fin�dings.�A
sta�tis�ti�cally�sig�ni�fi�cant�cor�re�la�ti�on�was�fo�und�bet�we�en�the�ex�po�su�re�du�ra�ti�on�and�bronc�hos�co�pic
gra�de�(p<�0.005).�Conc�lu�si�on:�The�se�fin�dings�sug�gest�that�long-stan�ding�do�mes�tic�ex�po�su�re�to�bi�o-
mass�smo�ke�con�tri�bu�tes�not�only�to�ant�hra�co�tic�sta�i�ning�on�overl�ying�mu�co�sa,�but�al�so�to�bronc�hi�-
al�nar�ro�wing�or�ob�li�te�ra�ti�on.�To�eva�lu�a�te�the�ro�le�of�bronc�hos�co�pic�gra�de�in�dif�fe�rent�lung�di�se�a�ses
that�may�be�re�la�ted�with�bi�o�mass�fu�el,�pros�pec�ti�ve�re�se�arch�is�needed.
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ÖZET�Amaç:�Ge�liş�mek�te�olan�ül�ke�ler�de�ev�içi�ha�va�kir�li�li�ği�nin�ana�se�be�bi�ısın�ma�ve�ye�mek�yap�ma
amaç�lı�ola�rak�ya�ka�cak�mad�de�le�ri�nin�kul�la�nıl�ma�sı�dır.�Yan�ma�kay�nak�lı�ev�içi�ha�va�kir�li�li�ği�nin�pul�-
mo�ner�tu�tu�lu�mu�ve�kli�nik�tab�lo�su�hak�kın�da�ye�ter�li�bil�gi�yok�tur.�Ça�lış�ma�da�ki�ama�cı�mız;�bi�o�mas�sa
ma�ruz�ka�lan�ka�dın�ol�gu�la�rın�kli�nik�ve�rad�yo�lo�jik�özel�lik�le�ri�ni�be�lir�le�mek�ve�bron�kos�ko�pik�bul�gu�-
la�rı�nı�de�ğer�len�di�re�rek,�bu�bul�gu�lar�la�ma�ru�zi�yet�sü�re�si�ara�sın�da�iliş�ki�olup�ol�ma�dı�ğı�nı�sap�ta�mak�tır.
Gereç�ve�Yöntemler:�De�ği�şik� ta�nı�sal�ne�den�ler�le�bron�kos�ko�pi�uy�gu�lan�mış� ev� içi�bi�o�mass�yakıt
kullanımı�öy�kü�sü�olan�20�si�ga�ra�iç�me�yen�ka�dın�ol�gu�ça�lış�ma�ya�alın�dı.�Demog�ra�fik,�kli�nik�ve�rad�-
yo�lo�jik�özel�lik�le�ri,�bron�kos�ko�pik�bul�gu�la�rı�ret�ros�pek�tif�ola�rak�in�ce�len�di.�Bron�kos�ko�pik�bul�gu�lar
gra�de�I�(yü�ze�yel�mu�ko�za�da�an�tra�ko�tik�bo�yan�ma)�ve�gra�de�II�(an�tra�ko�tik�plak�ne�de�niy�le�bron�şi�yal
da�ral�ma�ve�ya�ob�li�te�ras�yon)�ola�rak�de�re�ce�len�di�ril�di.�Bul�gu�lar:�Esas�şika�yet�(%85)�efor�la�ge�len�ne�fes
dar�lı�ğı�idi.�PA�ak�ci�ğer�gra�fi�sin�de�en�sık�iz�le�nen�bul�gu�(%70)�re�ti�kü�ler�ve/ve�ya�re�ti�kü�lo�no�dü�ler�in�-
fil�tras�yon�du.�Bi�o�mass�ma�ru�zi�yet�sü�re�si�ortalama�37.70�±�19.53�yıl�idi.�Bron�kos�ko�pik�bul�gu�lar�in�ce�-
len�di�ğin�de�11�ol�gu�gra�de�I�iken,�9�ol�gu�gra�de�II�ola�rak�sap�tan�dı.�Bron�kos�ko�pik�de�re�ce�len�dir�me�ile
ma�ru�zi�yet�sü�re�si�ara�sın�da�is�ta�tis�tik�sel�ola�rak�an�lam�lı�iliş�ki�bu�lun�du�(p<�0.005).�So�nuç:�Bul�gu�la�rımz
uzun�sü�re�li�ev�içi�bi�o�mass�ma�ru�zi�ye�ti�nin�sa�de�ce�yü�ze�yel�mu�ko�za�da�an�tra�ko�tik�bo�yan�may�la�kal�ma�-
yıp�ay�nı�za�man�da�bron�şi�yal�da�ral�ma�ve�ob�li�te�ras�yo�na�da�ne�den�ol�du�ğu�nu�des�tek�le�mek�te�dir.�Bi�o�mass
ile�il�gi�li�fark�lı�ak�ci�ğer�has�ta�lık�la�rın�da�bron�kos�ko�pik�de�re�ce�len�dir�me�nin�ro�lü�nü�de�ğer�len�dir�mek�için
pros�pek�tif�araş�tır�ma�la�ra�ih�ti�yaç�var�dır.
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n�in�dus�tri�a�li�zed�co�un�tri�es,�the�most�com�mon
so�ur�ces�of�non-to�bac�co-re�la�ted�in�ha�led�pol�lu-
tants�are�in�dus�tri�al�air�pol�lu�ti�on�and�dust�in�ha�-

la�ti�on� from� mi�ning.1,2 Con�ver�sely,� in�do�or� air
pol�lu�ti�on,�de�ri�ved�from�the�com�bus�ti�on�of�bi�o�mass
fu�el,�is�the�pri�mary�so�ur�ce�of�ex�po�su�re�in�de�ve�lo�p-
ing�co�un�tri�es.�Bi�o�mass�fu�el�is�any�ma�te�ri�al�de�ri�ved
from�plants�or�ani�mals�that�is�de�li�be�ra�tely�bur�ned
by�hu�mans.�Wo�od�is�the�most�com�mon�examp�le,
but�in�are�as�with�litt�le�fo�res�ta�ti�on�corn�husks,�straw,
and�ani�mal�dung�are�fre�qu�ently�used�al�ter�na�ti�ves.3

Many�of�the�subs�tan�ces�in�bi�o�mass�smo�ke�can�be
det�ri�men�tal�to�he�alth.4,5 Alt�ho�ugh�the�re�is�con�sis-
tent� evi�den�ce� that� chro�nic� ex�po�su�re� to� bi�o�mass
smo�ke�is�imp�li�ca�ted�as�the�le�a�ding�ca�u�se�of�chro�nic
bronc�hi�tis�among�non-smo�kers�in�ru�ral�co�un�tri�es
and�in�cre�a�ses�the�risk�for�pul�mo�nary�tu�ber�cu�lo�sis
and�lung�can�cer,�the�des�crip�ti�on�of�the�cli�ni�cal�pic-
tu�re�of�the�pos�sib�le�pul�mo�nary�in�vol�ve�ment�in�this
form�of�in�do�or�pol�lu�ti�on�is�not�well�known.6,7

The�pur�po�se�of�this�study�was�to�eva�lu�a�te�the
cli�ni�cal,�ra�di�o�lo�gi�cal�and�bronc�hos�co�pic�cha�rac�te�r-
is�tics�of�non-smo�king�fe�ma�le�pa�ti�ents�with�a�his-
tory� of� using� bi�o�mass� fu�el� com�po�sed� of� ani�mal
dung.�Par�ti�cu�lar�emp�ha�sis�was�gi�ven�to�the�re�la�ti�-
on�bet�we�en�ex�po�su�re�du�ra�ti�on�and�bronc�hos�co�pic
fin�dings�in�the�se�pa�ti�ents.

MA TE RI AL AND MET HODS
A�to�tal�of�9000�pa�ti�ents�un�der�went�bronc�hos�copy
in�Ata�türk�Chest�Di�se�a�se�and�Chest�Sur�gery�Cen�ter
du�ring�a�pe�ri�od�of��fo�ur�ye�ars.�Of�the�se,�only�20
non-smo�king� fe�ma�le� pa�ti�ents� with� a� his�tory� of
using�bi�o�mass�fu�el�com�po�sed�of�ani�mal�dung�and
bronc�hos�co�pic�fin�dings�of�ant�hra�co�tic�pig�men�ta�ti�-
on�on�overl�ying�mu�co�sa�with�or�wit�ho�ut�bronc�hi�-
al�ob�li�te�ra�ti�on�and/or�nar�ro�wing�we�re�inc�lu�ded�in
the�study.�Ma�le�pa�ti�ents�and�smo�kers�with�any�his-
tory�of�ex�po�su�re�to�co�al�dusts�or�ot�her�so�ot�par�tic�-
les�we�re�exc�lu�ded.�Fi�nally,�alt�ho�ugh�our�study�was
con�duc�ted�in�An�ka�ra,�sin�ce�all�of�our�pa�ti�ents�li�ved
in�ru�ral�are�as,�the�pos�sib�le�ro�le�of�at�mosp�he�ric�air
pol�lu�ti�on�in�lar�ge�ci�ti�es�co�uld�be�re�a�so�nably�exc�lu�-
ded.��

We�ret�ros�pec�ti�vely�re�vi�e�wed�the�me�di�cal�re�-
cords�of�all�pa�ti�ents�for�ba�sic�de�mog�rap�hic�da�ta,�his-

tory� of� smo�king� and� ex�po�su�re� to� bi�o�mass� fu�el�
com�po�sed�of�ani�mal�dung�and�de�ta�i�led�me�di�cal�his-
tory�inc�lu�ding�tu�ber�cu�lo�sis�and�ot�her�in�fec�ti�ons.
Bi�o�mass�smo�ke�ex�po�su�re�length�was�de�fi�ned�as�cu-
mu�la�ti�ve� ye�ars.� Pla�in� chest� X-ray� and� tho�ra�cic
com�pu�ted�to�mog�raphy�(CT)�fin�dings�at�pre�sen�ta�ti�-
on�we�re�analy�zed�ret�ros�pec�ti�vely�by�a�ra�di�o�lo�gist
and� fi�nal� de�ci�si�on� on� the� fin�dings� was� re�ac�hed�
by�con�sen�sus.�Bronc�hos�co�pic�re�cords�we�re�eva�lu�a�-
ted� ret�ros�pec�ti�vely� and� fin�dings�we�re� gra�ded� as�
gra�de�I�(ant�hra�co�tic�sta�i�ning�on�overl�ying�mu�co�sa)
and�gra�de�II�(bronc�hi�al�nar�ro�wing�or�ob�li�te�ra�ti�on
du�e�to�ant�hra�co�tic�pla�qu�es).�The�se�fin�dings�are�se�-
en�in�Fi�gu�res�1�and�2.�Re�sults�of�bac�te�ri�o�lo�gic�and
cyto�pat�ho�lo�gic�exa�mi�na�ti�ons�of�bronc�hi�al�was�hing
flu�id�and�bi�opsy�spe�ci�mens�we�re�analy�zed�ret�ros�-
pec�ti�vely�and�then�fi�nal�di�ag�no�ses�we�re�gi�ven.�The
cur�rent�study�re�ce�i�ved�ins�ti�tu�ti�o�nal�re�vi�ew�bo�ard
ap�pro�val.

Sta�tıS�tı�cal�analy�SıS

Me�ans�and�stan�dard�er�rors�of�me�a�su�re�ments�(SEM)
we�re� de�ter�mi�ned� for� con�ti�nu�o�us� va�ri�ab�les� and�
per�cen�ta�ges�were�calculated�for�ca�te�go�ri�cal�va�ri�ab�-
les.� The� dif�fe�ren�ces� bet�we�en� two� gro�ups� we�re�
analy�zed�using�Mann-Whit�ney�U�test.�All�sta�tis�ti-
cal�analy�ses�we�re�car�ri�ed�out�using�sta�tis�ti�cal�soft-
wa�re�(SPSS,�ver�si�on�11.0�for�Win�dows;�Chi�ca�go�IL,
USA).� Dif�fe�ren�ces� we�re� con�si�de�red� sig�ni�fi�cant
when�p<�0.05.
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Ergün�ve�ark. Göğüs�Hastalıkları

FI�GU�RE� 1:� Bronc hos co pic exa mi na ti on shows ant hra co tic sta i ning on 
overl ying mu co sa of left ma in bronc hus (gra de I).



RE SULTS
The�me�an�age�of�the�pa�ti�ents�was�69.05�±�9.48�ye�-
ars�and�the�me�an�du�ra�ti�on�of�ex�po�su�re�was�37.70�±
19.53� ye�ars.� Age,� ex�po�su�re� du�ra�ti�on� to� bi�o�mass
smo�ke,�bronc�hos�co�pic�gra�de�and�the�fi�nal�di�ag�no�-

ses�of�the�study�gro�up�are�gi�ven�in�Tab�le�1.�The�cli�-
ni�cal�fe�a�tu�res�as�well�as�the�pla�in�chest�ra�di�og�raphs
and� tho�ra�cic�CT� fin�dings� are� shown� in�Tab�le� 2.
Dyspne�a� and� pro�duc�ti�ve� co�ugh� we�re� the� ma�in
comp�la�ints.� Ra�di�og�rap�hic� fin�dings� of� the� pla�in
chest�ra�di�og�raphs�at�pre�sen�ta�ti�on�we�re�va�ri�ab�le,�as
fol�lows:� re�ti�cu�lar� and/or� re�ti�cu�lo�no�du�lar� le�si�ons
(70%)�(Fi�gu�re3),�con�so�li�da�ti�on�(30%),�seg�men�tal�or
sub�seg�men�tal�ate�lec�ta�sis�(15%)�(Fi�gu�re�4a,�b),�hype�-
rinf�la�ti�on�(15%),�hi�lar�en�lar�ge�ment�(25%)�and�mass
le�si�on�(10%).�On�tho�ra�cic�CT,�re�ti�cu�lar�and/or�re�-
ti�cu�lo�no�du�lar� pat�tern� (55%),�mass� le�si�on� (35%),
con�so�li�da�ti�on�(30%),�ate�lec�ta�sis�(20%)�and�hype�rin-
f�la�ti�on�(20%)�we�re�the�most�fre�qu�ent�fin�dings.�The
prin�ci�pal�fin�ding�on�bronc�hos�copy�was�ant�hra�co�-
tic� pig�men�ta�ti�on� of� bronc�hi�al� mu�co�sa� and/or
bronc�hi�al�lu�mi�nal�nar�ro�wing�or�ob�li�te�ra�ti�on�with
ant�hra�co�tic�pla�qu�es.�Ac�cor�ding�to�the�bronc�hos�co�-
pic�gra�ding�system�used�in�this�study,�11�pa�ti�ents
we�re�de�ter�mi�ned�as�gra�de�I�whi�le�9�pa�ti�ents�re�ve�a�-
led�gra�de�II��bronc�hos�co�pic�fin�dings�(Tab�le�1).�
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Thoracic�Diseases Ergün�et�al

FI�GU�RE�2:�Bronchoscopic examination shows  bronchial obliteration  of  right
lower lobe due to anthracotic plague (grade II).

Age Exposure�duration�of�biomass�smoke�(years) Bronchoscopic�grade Final�diagnosis

72 69 2 DAPLD

66 40 2 Lung cancer, CB

66 50 2 Pulmonary tuberculosis, DAPLD

73 15 1 DAPLD

75 40 1 Lung cancer

68 30 1 Lung cancer, CB

78 60 1 DAPLD, bronchiectasis

69 66 2 DAPLD

77 47 2 DAPLD

55 25 1 Chronic fibrinous pleuritis, DAPLD

64 35 2 DAPLD, pneumonia

71 65 2 DAPLD, pneumonia

85 18 1 CB

57 20 1 DAPLD

64 12 1 Lung cancer, CB

65 22 1 DAPLD, CB

82 15 1 DAPLD, pneumonia

77 55 2 DAPLD, pneumonia

72 55 2 DAPLD, CB

45 15 1 DAPLD, pulmonary tuberculosis

TABLE�1:� Ages, exposure duration to biomass smoke, bronchoscopic grade and the final diagnosis of the study group.

DAPLD: Domestically acquired particulate lung disease.

CB: Chronic bronchitis.



The�me�an�ex�po�su�re�du�ra�ti�on�in�gra�de�I�was�fo�-
und�as�24.72�±�14.23�ye�ars�ver�sus�53.55�±�11.79�ye�-
ars� in� gra�de� II,� and� a� sta�tis�ti�cally� sig�ni�fi�cant
dif�fe�ren�ce�was�fo�und�bet�we�en�the�ex�po�su�re�du�ra�ti�-
on�and�bronc�hos�co�pic�gra�de�(p<�0.005).�Bronc�hos�-
co�pic� mu�co�sa� bi�opsy� was� per�for�med� in� nine
pa�ti�ents�and�trans�bronc�hi�al�bi�opsy�in�two�pa�ti�ents.
Pat�ho�lo�gic�exa�mi�na�ti�on�of�the�bronc�hi�al�mu�co�sa
bi�opsy�spe�ci�mens�sho�wed�acu�te�and�chro�nic�inf�-
lam�ma�tory�in�fil�tra�ti�on�of�the�sub�mu�co�sa�with�de�p-
o�si�ti�on�of�ant�hra�co�tic�ma�te�ri�al.�Among�the�nine
pa�ti�ents,�bi�opsy�spe�ci�mens�of�two�pa�ti�ents�al�so�sho�-
wed�hyperp�la�si�a�and�squ�a�mo�us�me�tap�la�si�a�of�the
bronc�hi�al�epit�he�li�um.�Pat�ho�lo�gic�exa�mi�na�ti�on�of
the�spe�ci�mens�ob�ta�i�ned�by�trans�bronc�hi�al�bi�opsy
re�ve�a�led�se�ve�re�ant�hra�co�sis�of�the�lung�pa�rench�-
yma�with�thic�ke�ning�of�the�al�ve�o�lar�sep�ta.�

Fo�ur�pa�ti�ents�were�di�ag�no�sed�as�lung�can�cer
(ade�no�car�ci�no�ma);�one�was�di�ag�no�sed�af�ter�lo�bec-
tomy�and� two�we�re�di�ag�no�sed� after� obtaining� a
biopsy�from�en�dob�ronc�hi�al�le�si�ons�du�ring�bronc�-
hos�copy,�and�the�last�was�di�ag�no�sed�through�a�ple�-
u�ral�bi�opsy.�Pul�mo�nary�tu�ber�cu�lo�sis�was�di�ag�no�sed
in�two�pa�ti�ents.�In�one�pa�ti�ent,�right�up�per�lo�bec-
tomy�was�per�for�med�be�ca�u�se�of�the�pos�si�bi�lity�of
ma�lig�nancy�on�tho�ra�cic�CT,�and�re�sec�ted�spe�ci�men
sho�wed�gra�nu�lo�ma�to�us�inf�lam�ma�ti�on�with�ca�se�a�-
ting�nec�ro�sis�and�ant�hra�co�sis.�Bac�te�ri�o�lo�gic�exa�m-
i�na�ti�on�of�bronc�hi�al�la�va�ge�for�acid-fast�ba�cil�li�was
po�si�ti�ve�in�the�ot�her�pa�ti�ent.�Fi�nal�di�ag�no�ses�of�the
pa�ti�ents�ba�sed�on�cli�ni�cal,�ra�di�o�lo�gic�and�pat�ho�lo�-
gi�cal�fin�dings�are�gi�ven�in�Tab�le�1.��

DIS CUS SI ON
Bi�o�mass�fu�el�is�any�ma�te�ri�al�de�ri�ved�from�plants
or�ani�mals�that�is�de�li�be�ra�tely�bur�ned�by�hu�mans.
Wo�od�is�the�most�com�mon�examp�le,�but�the�use
of�ani�mal�dung�and�crop�re�si�du�es�is�al�so�commen.8

Many�of�the�subs�tan�ces�in�bi�o�mass�smo�ke�can�be
det�ri�men�tal� to� he�alth.� The�most� im�por�tant� are
par�tic�les�:�car�bon�mo�no�xi�de,�nit�ro�us�oxi�des,�sulp�-
hur�oxi�des,�for�mal�dehy�des,�and�polyc�yclic�or�ga�-
nic� mat�ters� inc�lu�ding� car�ci�no�gens� such� as
ben�zo(a)pyre�ne.9,10 The�re�is�in�vit�ro evi�den�ce�that
many� of� the�se� com�po�unds� are� mu�ta�ge�nic,� and
con�ta�in�ir�ri�tants�and�co�a�gu�la�ting�agents�that�can
com�pro�mi�se�res�pi�ra�tory�system�de�fen�ses�and�in-
cre�a�se�the�risk�of�acu�te�and�chro�nic�lung�in�fec�ti�-
ons.10,11
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Clinical�Features� (n) Plain�Chest�Radiographs� (n) Thoracic�Computed�Tomography (n)

Dyspnea 17 Linear or reticular opacity 14 Hyperlucency 5

Cough 5 Volume loss 3 Pulmonary hypertension 3

Sputum production 9 Hyperlucency 3 Cardiac enlargement 1

Hemoptysis 2 Cardiac enlargement 4 Atelectasis 4

Fever 1 Cavity 2 Consolidation 6

Weight loss 5 Mass 2 Mass 7

Chest pain 6 Consolidation 6 Mediastinal lymphadenomegaly 2

Pleural effusion 6 Bronchiectasis 4

Hilum enlargement 5 Linear or reticular opacity 11

Mediastinum enlargement 2 Pleural effusion 6

Cavity 1

TABLE�2:� Clinical features, plain chest radiograph and thoracic computed tomography findings.

FI�GU�RE�3:�Posterior-anterior chest radiograph showing reticular infiltration in
lung bases.



Li�ke�wi�se,�chro�nic�ex�po�su�re�to�bi�o�mass�smo�ke
is�imp�li�ca�ted�as�the�le�a�ding�ca�u�se�of�chro�nic�bron-
c�hi�tis�among�non-smo�kers�in�ru�ral�co�un�tri�es.12,13

With�con�ti�nu�ed�ex�po�su�re,�in�di�vi�du�als�may�de�ve�-
lop�both�physi�o�lo�gi�cal�and�ra�di�o�lo�gi�cal�ab�nor�ma�li-
ti�es�of� the� lung.14 Tho�ugh�the�re� is� still� lack�of�a
stan�dard�de�fi�ni�ti�on,�do�mes�ti�cally�ac�qu�i�red�par�ti�c-
u�la�te�lung�di�se�a�se�(DAPLD)�is�used�to�des�cri�be�this
syndro�me.9 DAPLD�is�po�ten�ti�ally�the�lar�gest�en�vi-
ron�men�tally� at�tri�bu�tab�le� di�sor�der� in� the� world,
with�an�es�ti�ma�ted�thre�e�bil�li�on�pe�op�le�at�risk.

Cli�ni�cally,�DAPLD�ma�ni�fests�a�bro�ad�ran�ge�of
di�sor�ders�from�dyspne�a�and�chro�nic�bronc�hi�tis�to
ad�van�ced�in�ters�ti�ti�al�lung�di�se�a�se�and�ma�lig�nancy.1

Un�for�tu�na�tely,�the�wi�de�ran�ge�of�re�por�ted�re�sults
ma�kes�im�pos�sib�le�to�know�the�tru�e�pre�va�len�ce�of
this�di�sor�der.15 The�pre�va�len�ce�of�this�syndro�me�in
Tur�key�has�not�be�en�comp�le�tely�es�tab�lis�hed�either.
The�ma�jo�rity�of�wo�men� li�ving� in� ru�ral� are�as� in
Tur�key�use�bi�o�mass�fu�els�for�do�mes�tic�energy�and
are�ex�po�sed�to�high�le�vels�of�in�do�or�air�pol�lu�ti�on�in
their�daily�lives.�Eki�ci�et�al.�stu�di�ed�the�pre�sen�ce�of
chro�nic� air�way�di�se�a�ses� (CAD)� in�non-smo�king
wo�men�in�Kı�rık�ka�le�and�fo�und�that�CAD�at�tri�bu�-
ted� to� bi�o�mass� smo�ke� ex�po�su�re� was� found� in
23.1%.16

In�our�study,�20�non-smo�king�fe�ma�le�pa�ti�ents
with�a�his�tory�of�using�bi�o�mass�fu�el�com�po�sed�of
ani�mal�dung�we�re�eva�lu�a�ted�ret�ros�pec�ti�vely.�The
length�of�ex�po�su�re�was�de�fi�ned�in�ye�ars.�The�me�an

du�ra�ti�on�of�ex�po�su�re�was�fo�und�as�37.70�±�19.53�ye�-
ars.�The�length�and�in�ten�sity�of�bi�o�mass�smo�ke�ex-
po�su�re�re�qu�i�red�for�de�ve�lop�ment�of�lung�di�se�a�se�as
well�as�the�comp�le�te�cli�ni�cal�spec�trum�of�the�pul-
mo�nary�in�vol�ve�ment�re�ma�in�to�be�fully�de�fi�ned.
Ho�we�ver,�all�men�ti�o�ned�stu�di�es�ha�ve�po�in�ted�out
that�length�of�ex�po�su�re�in�ye�ars�as�well�as�in�ten�sity
of� ex�po�su�re� might� be,� im�por�tant� de�ter�mi�nants
among�ot�hers.8 Acu�te�symptoms�du�ring�ex�po�su�re
to�bi�o�mass�smo�ke�are�im�por�tant�pre�dic�tors�for�the
pre�sen�ce�of�DAPLD.�The�most�com�mon�ma�ni�fes-
ta�ti�ons�of�DAPLD�in�adults�are�co�ugh-re�la�ted�com-
p�la�ints,�especially�chro�nic�bronc�hi�tis.17,18 With�a
go�od�en�vi�ron�men�tal�his�tory,� the�re� is�of�ten� litt�le
dif�fi�culty�in�ma�king�the�di�ag�no�sis�of�DAPLD�in�a
non-smo�ker� pre�sen�ting�with� chro�nic� bronc�hi�tis
and�a�nor�mal�chest�ra�di�og�raph.�Ho�we�ver,�as�men-
ti�o�ned�in�the�re�port�of�Gold�et�al.,�the�dif�fe�ren�ti�al
di�ag�no�sis�of�pa�ti�ents�with�sig�ni�fi�cant�pa�rench�ymal
di�se�a�se�is�mo�re�di�ver�se.1

The� chi�ef� comp�la�ints� of� our� pa�ti�ents�we�re
dyspne�a�on�exer�ti�on�(85%)�and�pro�duc�ti�ve�co�ugh
(45%).�All�of�the�pa�ti�ents�in�this�study�un�der�went
a�bronc�hos�co�pic�eva�lu�a�ti�on�for�va�ri�o�us�di�ag�nos�tic
in�di�ca�ti�ons.�No�ne�of�them�had�a�nor�mal�chest�ra-
di�og�raph.�The�most�fre�qu�ent�ra�di�o�lo�gi�cal�fin�ding
on�chest�X-ray�was�re�ti�cu�lar�and/or�re�ti�cu�lo�no�du�-
lar�in�fil�tra�ti�on�(70%).�On�tho�ra�cic�CT,�re�ti�cu�lar
and/or�re�ti�cu�lo�no�du�lar�pat�tern�(55%)�and�a�mass
le�si�on�(35%)�we�re�the�most�fre�qu�ent�fin�dings.�
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FI�GU�RE�4a,�b:�Posterior-anterior and lateral radiographs of the chest demonstrates middle lobe atelectasis.



On�bronc�hos�copy,�the�pre�sen�ce�of�grossly�vi�s-
ib�le�ant�hra�co�tic�pla�qu�es,�usu�ally�se�en�at�the�bi�fur-
ca�ti�on�of�a�lo�bar�bronc�hus,�has�be�en�shown�to�be�a
fre�qu�ent�fin�ding�in�bi�o�mass�smo�ke�ex�po�su�re.19 To
our�know�led�ge,�the�re�is�no�study�gra�ding�the�bron-
c�hos�co�pic�fin�dings�of�DAPLD�pa�ti�ents�and�eva�lu�a�t-
ing�the�re�la�ti�on�of�the�se�fin�dings�with�the�ex�po�su�re
du�ra�ti�on.�

The�analy�sis�of�the�bronc�hos�co�pic�fin�dings�in
20�non-smo�king�fe�ma�le�pa�ti�ents�in�our�study�re�ve�-
a�led�not�only�an�ant�hra�co�tic�sta�i�ning�on�overl�ying
mu�co�sa� (gra�de� I)� but� al�so� bronc�hi�al� nar�ro�wing
and/or�ob�li�te�ra�ti�on�du�e�to�ant�hra�co�tic�pla�qu�es�(gra�-
de�II).�Ele�ven�pa�ti�ents�had�gra�de�I�and�ni�ne�pa�ti�-
ents� had� gra�de� II� bronc�hos�co�pic� fin�dings.� A
sta�tis�ti�cally�sig�ni�fi�cant�dif�fe�ren�ce�was�fo�und�bet�-
we�en�the�two�gra�des�with�res�pect�to�the�me�an�ex-
po�su�re�du�ra�ti�on�(p<�0.005).�On�bronc�hos�copy,�dark
ant�hra�co�tic�pig�men�ta�ti�on�was�not�only�se�en�in�bi�-
o�mass�smo�ke�ex�po�su�re�but�al�so�in�he�avy�smo�kers,
mi�ners�and�ra�rely�in�city�dwel�lers.20 Dark�ant�hra�co�-
tic� pig�men�ta�ti�on� in� con�junc�ti�on�with� bronc�hi�al
nar�ro�wing�or�ob�li�te�ra�ti�on�has��al�so�be�en�re�por�ted
in�pa�ti�ents�with�pul�mo�nary�tu�ber�cu�lo�sis.21 In�our
co�untry,�tu�ber�cu�lo�sis�is�still�the�most�im�por�tant�in-
fec�ti�o�us�di�se�a�se�so�the�pos�si�bi�lity�of�ac�ti�ve�or�old
tu�ber�cu�lo�sis�sho�uld�al�ways�be�con�si�de�red�in�a�pa�ti�-
ent�with�bronc�hi�al�ste�no�sis�du�e�to�ant�hra�co�fib�ro-
sis.

In�our�study,�pul�mo�nary�tu�ber�cu�lo�sis�was�di-
ag�no�sed�in�two�pa�ti�ents��(gra�des�I�and�II�bronc�ho-
s�co�pic�fin�dings).�Tho�ugh�it�is�im�pos�sib�le�to�know
which�is�the�le�a�ding�ca�u�se�of�ant�hra�co�tic�sta�i�ning,
tu�ber�cu�lo�sis�and/or�bi�o�mass�smo�ke�ex�po�su�re,�it�is
im�por�tant�to�know�that�ex�po�su�re�to�bi�o�mass�smo�-
ke�may�be�an�ad�di�ti�o�nal�risk�fac�tor�for�tu�ber�cu�lo-
sis.4 Fo�ur�of�the�pa�ti�ents�inc�lu�ded�in�this�study�had
ra�di�o�lo�gical�evi�den�ce�of�ma�lig�nancy�in�the�form�of
cen�tral�air�way�obs�truc�ti�on�and�col�lap�se�of�a�lo�be�or
seg�ment�on�pla�in�chest�X-rays.�The�ir�tho�ra�cic�CT
sho�wed�bronc�hi�al�nar�ro�wing�and/or�col�lap�se-con-
so�li�da�ti�on.�On�bronc�hos�copy,�they�re�ve�a�led�gra�de
II�fin�dings,�and�the�re�was�no�evi�den�ce�of�ma�lig-
nancy�in�eit�her�bronc�hi�al�la�va�ge�flu�id�or�his�to�pat�-
ho�lo�gi�cal� spe�ci�mens.� The�se� ra�di�o�lo�gi�cal� and
bronc�hos�co�pic�fin�dings�might�be�exp�la�i�ned�by�the

ex�tre�mely�long�pe�ri�ods�of�ex�po�su�re�in�the�se�pa�ti�-
ents.�Thus,�it�will�be�im�por�tant�to�ke�ep�in�mind
that�ra�di�o�lo�gi�cal�fin�dings�of�bi�o�mass�ex�po�su�re�may
mi�mic�lung�can�cer.�Bi�o�mass�smo�ke,�ho�we�ver,�con-
ta�ins�a�wi�de�ran�ge�of�che�mi�cals�that�are�known�or
sus�pec�ted� hu�man� car�ci�no�gens.� The� pre�sen�ce� of
high�le�vels�of�car�ci�no�gen�ben�zo(a)pyre�ne,�of�ten�in
ex�cess�of�4000�ng/m3 du�ring�co�o�king�over�bi�o�mass
sto�ves�(a�le�vel�com�pa�rab�le�to�smo�king�one�pack�of
ci�ga�ret�tes�in�24�ho�urs),�has�led�many�to�in�ves�ti�ga�te
the�ro�le�of�bi�o�mass�smo�ke�in�the�de�ve�lop�ment�of
ma�lig�nancy.1 In�do�or�pol�lu�ti�on�du�e�to�do�mes�tic�fu�-
els� has� be�en� re�cently� imp�li�ca�ted� as� a� ca�u�sa�ti�ve
agent�in�lung�can�cer.�Be�he�ra�et�al.�sho�wed�that�ade-
no�car�ci�no�ma� was� the� pre�do�mi�nant� his�to�lo�gi�cal
type�of�ma�lig�nancy� in� the�non-smo�king� fe�ma�les
who�we�re�ex�po�sed�to�va�ri�o�us�co�o�king�fu�els.22

In�our�study,�fo�ur�pa�ti�ents�were�di�ag�no�sed�as
pul�mo�nary�ade�no�car�ci�no�ma.�All�we�re�non-smo�kers
and�were�ex�po�sed�to�bi�o�mass�smo�ke�for�most�of
the�ir�li�ves.�Bronc�hos�copy�sho�wed�gra�de�II�findings
in�only�one�pa�ti�ent.�In�con�trast�to�our�fin�ding,�Hou
et�al.�re�por�ted�a�re�la�ti�ons�hip�bet�we�en�the�deg�re�e�of
back�gro�und�ant�hra�co�sis�and�the�dif�fe�ren�ti�a�ti�on�of
pul�mo�nary�ade�no�car�ci�no�ma,�using�da�ta�from�au-
topsy�ca�ses.23 Wang�et�al.�studied�used�sur�gi�cally�re-
sec�ted� ca�ses� and� they� conc�lu�ded� that� re�la�ti�vely
ad�van�ced�and�less�dif�fe�ren�ti�a�ted�ade�no�car�ci�no�mas
ten�ded�to�de�ve�lop�in�se�ve�rely�ant�hra�co�tic�lungs�or
that�ade�no�car�ci�no�mas�that�de�ve�lo�ped�in�se�ve�rely
ant�hra�co�tic�lungs�prog�res�sed�mo�re�re�a�dily�to�ad-
van�ced�tu�mors.24 In�de�ve�lo�ping�co�un�tri�es,�pre�vi�o�us
lung�di�se�a�se�at�tri�bu�tab�le�to�tu�ber�cu�lo�sis�and�ot�her
lung�in�fec�ti�ons�co�uld�con�tri�bu�te�to�lung�can�cer�de-
ve�lop�ment�in�per�sons�who�ha�ve�ne�ver�smo�ked.4

Chro�nic�ex�po�su�re�to�bi�o�mass�smo�ke�is�imp�li�ca�-
ted� as� the� le�a�ding� ca�u�se� of� chro�nic� bronc�hi�tis
among�non-smo�kers�in�ru�ral�co�mmunities.7,12,13,16

Alt�ho�ugh�the�re�are�cur�rently�no�lon�gi�tu�di�nal�stu�d-
i�es,� sub�jects�may�prog�ress� to�pul�mo�nary� fib�ro�sis
with�sig�ni�fi�cant�hypo�xe�mi�a�and�cor�pul�mo�na�le.8,14

Do�mes�tic�smo�ke�pol�lu�ti�on,�par�ti�cu�larly�du�e�to
bi�o�mass�fu�el,�is�a�con�tri�bu�ting�fac�tor�in�the�pre�va-
len�ce�of�chro�nic�bronc�hi�tis�in�ru�ral�wo�men.25 Ki�-
raz�et�al.�fo�und�that�chro�nic�bronc�hi�tis�and�COPD
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we�re�mo�re�pre�va�lent�among�ru�ral�than�ur�ban�wo�-
men�(p<�0.03,�0.05).�Alt�ho�ugh�the�pul�mo�nary�func-
ti�on� tests� we�re� wit�hin� nor�mal� li�mits,� for�ced
ex�pi�ra�tory�vo�lu�me�in�1�sec�(FEV1)�va�lu�es�in�ru�ral
wo�men�we�re�fo�und�to�be�re�la�ti�vely�low�com�pa�red
to�tho�se�of�ur�ban�wo�men�(p<�0.05).26

In�the�pre�sent�study,�six�pa�ti�ents�were�di�ag�no�-
sed�as�chro�nic�bronc�hi�tis�ac�cor�ding�to�the�cur�rent
stan�dard�de�fi�ni�ti�on�(da�ily�co�ugh�with�spu�tum�pro-
duc�ti�on�for�three�con�se�cu�ti�ve�months�for�at�le�ast
two�ye�ars)�and�bronc�hos�co�pic�fin�dings.�Ho�we�ver,
upon�ret�ros�pec�ti�ve�re�vi�ew,�we�con�si�der�that�two�of
the�se�six�pa�ti�ents�al�so�had�DAPLD.�The�ir�bronc�ho-
s�co�pic�fin�dings�we�re�ant�hra�co�tic�sta�i�ning�on�over-
l�ying�mu�co�sa�in�ad�di�ti�on�to�the�fin�ding�of�chro�nic
bronc�hi�tic�chan�ges.�His�to�pat�ho�lo�gi�cal�exa�mi�na�ti�on
of� the�bronc�hi�al�mu�co�sa�bi�op�si�es� re�ve�a�led�acu�te
and�chro�nic�inf�lam�ma�tory�in�fil�tra�ti�on�of�the�sub-
mu�co�sa�with�de�po�si�ti�on�of�ant�hra�co�tic�ma�te�ri�al,
hyperp�la�si�a�of�mu�co�us�glands,�and�hyperp�la�si�a�and
squ�a�mo�us�me�tap�la�si�a�of�the�bronc�hi�al�epit�he�li�um.
Trans�bronc�hi�al�bi�opsy�performed�in�two�pa�ti�ents
re�ve�a�led�se�ve�re�ant�hra�co�sis�of�the�lung�pa�rench�-
yma�with�thic�ke�ning�of�the�al�ve�o�lar�sep�ta.�We�co�-
uld�not�ob�ta�in�pul�mo�nary�func�ti�on�test�re�sults.�

The� fi�nal� di�ag�no�sis� in� fo�ur� pa�ti�ents� in� this
study�was�pne�u�mo�ni�a�whi�le�one�pa�ti�ent�was�di�ag-
no�sed�as�bronc�hi�ec�ta�sis�ac�cor�ding�to�the�physi�cal
exa�mi�na�ti�on�and�ra�di�o�lo�gic�fin�dings.�We�tho�ught
that�the�term�DAPLD�sho�uld�be�used�in�the�se�di�ag-

no�ses�as�well.�The�bronc�hos�co�pic�fin�dings�of�thre�e
pa�ti�ents�with�pne�u�mo�ni�a�re�ve�a�led�a�gra�de�II�pat-
tern�while�ot�hers�sho�wed�gra�de�I�pat�tern.�Chro�nic
ex�po�su�re�to�bi�o�mass�smo�ke�has�be�en�shown�to�in-
ter�fe�re�with�mu�co�ci�li�ary�de�fen�ses�of�the�lungs�and
to�dec�re�a�se�se�ve�ral�an�ti�bac�te�ri�al�pro�per�ti�es�of�lung
mac�rop�ha�ges.20,27 It�is�pos�sib�le�that�bronc�hi�al�nar�ro�-
wing�and/or�ob�li�te�ra�ti�on�du�e�to�ant�hra�co�tic�pla�qu�-
es�im�pa�ir�the�cle�a�ran�ce�of�mu�co�id�sec�re�ti�ons�from
the�dis�tal�lung�and�pre�dis�po�se�pne�u�mo�ni�a�in�the�af-
fec�ted�seg�ment�or�lo�be.�A�pre�dis�po�si�ti�on�for�the�de-
ve�lop�ment� of� bronc�hi�ec�ta�sis� due� to� re�pe�a�ted
in�fec�ti�ons�sho�uld�al�so�be�ta�ken�in�to�con�si�de�ra�ti�on.�

We� all� know� that� smo�king,� air� pol�lu�ti�on,�
oc�cu�pa�ti�o�nal�ex�po�su�res�and�in�fec�ti�ons,�es�pe�ci�ally
ac�ti�ve�or�old�tu�ber�cu�lo�sis,�are�as�so�ci�a�ted�with�ant�-
hra�co�tic�pig�men�ta�ti�on�with�or�wit�ho�ut�bronc�hi�al
ob�li�te�ra�ti�on.�This�study�al�so�sho�wed�that�long-stan�-
ding�do�mes�tic�ex�po�su�re�to�bi�o�mass�smo�ke�com�po�-
sed�of� ani�mal�dung� con�tri�bu�tes�not� only� caused
ant�hra�co�tic�sta�i�ning�on�overl�ying�mu�co�sa�but�al�so
bronc�hi�al�nar�ro�wing�and/or�ob�li�te�ra�ti�on.�Pros�pec-
ti�ve�stu�di�es�are�ne�e�ded�to�as�sess�the�ro�le�of�bronc�-
hos�co�pic�gra�de�and�ex�po�su�re�du�ra�ti�on�in�dif�fe�rent
lung�di�se�a�ses�that�may�be�re�la�ted�to�bi�o�mass�fu�el.�
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