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Distinguishing Occupational and
Environmental Asbestos Exposures:
Case Series
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Asbestos is a flexible and fibrous silicate that is highly
resistant to physical and chemical conditions. Be-
cause of these features, it has been utilized for many
years in a variety of industries, including insulation,
textiles, ships, vehicle production, and construction.
Despite the fact that its usage is restricted in Turkey,
as in many other countries, significant occupational
exposures can occur during the repair of outdated
industrial items and the demolition of buildings. Fur-
thermore, environmental asbestos exposure is a ma-
jor public health concern in several areas of Turkey.
Therefore, it does not come to mind to question oc-
cupational exposures in the diagnosis of asbestos-
related lung disease. The purpose of this article is to
highlight the importance and necessity of questioning
both occupational and environmental asbestos expo-
sure, as well as some differences in the pathologies
that environmental and occupational asbestos expo-
sures may cause in the lungs of patients with asbes-
tos-related disease.

Keywords: Asbestosis, pleural plaque, occupational
asbestos exposure, environmental asbestos exposure.

Asbest 1siya, asinmaya, kimyasal maddelere oldukca
dayanikli, esnek ve fibréz yapida bir silikathr. Bu
dzellikleri sebebiyle izolasyon, tekstil, gemi, otomobil
Uretimi ve ingaat sanayi gibi bircok is kolunda uzun
yillar boyunca kullanilmighr. Kullanimi birgok tlkede
oldugu gibi Turkiye’'de de yasaklanmasina ragmen,
eski sanayi Urinlerinin, ingaatlarn yikimi ve tamiri
sirasinda yogun mesleki maruziyetler olabilmektedir.
Ayrica, dogada diger mineraller ile karngim halinde
bulunan asbest, Glkemizin bazi bélgelerinde yogun
olarak bulunmaktadir. Tirkiye'de cevresel asbest
temasinin yogun oldugu bélgelerin coklugu sebebi ile
asbest iligkili akciger hastaliklar ile kargilagildiginda
cevresel maruziyet sorgulamasinin dtesinde mesleki
maruziyet sorgulamalar cok da akla gelmemektedir.
Biz bu makalemizde olgularla asbest iliskili hastalik
saptananlarda, cevresel maruziyet kadar mesleksel
maruziyetinde sorgulanmasinin dnemi ve gerekliligini,
cevresel ve mesleki asbest maruziyetlerinin akcigerde
meydana getirebilecegi patolojiler arasinda olabile-
cek bazi farkhliklan belitmeyi hedefledik.

Anahtar Sézcikler: Asbestozis, plevral plak, mesleki
asbest maruziyeti, cevresel asbest maruziyeti.
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Respiratory Case Reports

Asbestos is a fibrous silicate that is highly resistant to heat,
water, and physical stress. It has been widely utilized in
cement production, fireproof fabric, brake and clutch
lining assembly, shipbuilding, insulation, electrical,
plumbing works, power plants, and building construction
due to its high insulating qualities and lasting structure (1).
Furthermore, there is still significant occupational expo-
sure during the repair and demolition of these asbestos-
containing products (2).

Environmental exposure to asbestos, which occurs natu-
rally as a combination with other minerals, is also a sig-
nificant health issue in Turkey. Soil containing asbestos
has long been utilized in rural settlements in Turkey's
southeastern, central, and eastern Anatolian provinces as
roofing, plaster, and whitewash material for heat and
water insulation in buildings (2,3).

Asbestos-related diseases are primarily caused by inhala-
tion. Asbestos fiber inhalation causes both benign (pleural
plaques, diffuse pleural thickening, pleural effusion, as-
bestosis, round atelectasis) and malignant (mesothelioma,
lung cancer) lung diseases (1,2). Asbestos use was pro-
hibited in Turkey, as well as in many other nations, be-
cause it was determined to be a carcinogen (4). Despite
this, new cases of asbestosis are reported because of
prior exposures in workers in industries where asbestos is
extensively utilized (2). In Turkey, where environmental
asbestos exposure is high, it is common not to examine
the occupational exposure history. The goal of this article
is to raise awareness about the numerous aspects of oc-
cupational and environmental asbestos contact as well as
the importance and necessity of questioning occupational
exposure in patients with asbestos-related disorders and
environmental exposure.

CASE

Six male patients who were exposed to asbestos and
referred to our clinic for further evaluation were assessed
in our case series. Table 1 shows the patients' de-
mographics, smoking history, systemic disease history,
environmental asbestos exposure, workplace history, time
of asbestos exposure, and occupational and environmen-
tal asbestos exposure times.

Case 1: A 69-year-old male patient was admitted to our
clinic with complaints of worsening dyspnea and dry
cough during the previous two months. The patient's an-
amnesis revealed that he worked as a plumber, where he
worked for 32 years, wrapping fabrics containing asbes-
tos around the pipes for insulation purposes. He was born
and raised in Ankara, and he had experienced coronary
artery disease (CAD) in the past. Fine crackles were de-
tected in the bilateral lower lobes of the lungs during the
respiratory system evaluation. Other system and laborato-
ry values were within normal limits.
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The posteroanterior (PA) chest X-ray revealed a significant
reticulonodular appearance as well as localized pleural
thickening and calcifications (CXR). HRCT revealed more
prominent pleural thickening and plague formation in the
mid-upper zone of the lungs, as well as reticulonodular
density alterations, parenchymal fibrous bands, and intra-
lobular septal thickening in the bilateral lower lung lobes
(Figure 1). The patient underwent a diagnostic bronchos-
copy. Light microscopy was used to examine the patholo-
gy of a transbronchial biopsy sample taken from the low-
er lobe of the right lung. On a proteinous background
coated with lymphocytes and leukocytes, many alveolar
macrophages with anthracosis pigment, and ferriginous
bodies were detected (Figure 2). Based on his occupa-
tional anamnesis and radiological and pathological data,
the patient was diagnosed with occupational asbestosis.
Case 2: A 66-year-old male patient was admitted to our
clinic with complaints of dyspnea and increased exercise
for the last 6 months. The patient's occupational anamne-
sis revealed that he worked for 11 years between 1977
and 1989 in the production of firefighting suits made of
asbestos and glass wool. The patient was born and raised
in Ankara. He had a history of coronary artery disease
and chronic obstructive pulmonary disease (COPD). Fine
crackles were found in the bases of both lungs during a
respiratory system evaluation. He had clubbing on both
of his hands. Other system examinations and laboratory
parameters were within normal limits. The PA CXR of the
right sinus was blunt, and there was right pleural irregu-
larity and reticulonodular appearance in the bilateral lung
bases. HRCT revealed nodular pleural thickening and
minimal pleural fluid in the right lung, peripheral atelec-
tasis adjacent to it, and reticulonodular densities and
parenchymal density disparities in both lungs (Figure 3).
To rule out a suspected malignancy, a wedge biopsy was
performed from the right pleural thickening area. Pathol-
ogy revealed chronic pleuritis, the formation of hyalinized
fibrous pleural plague, and ferriginous bodies (Figure 4).
Based on occupational history as well as clinical, radio-
logical, and pathological data, the patient was diagnosed
with occupational asbestosis and asbestos-related benign
pleural thickening and calcification.

Case 3: A 78-year-old male patient was admitted to our
clinic complaining of dyspnea that worsened with exertion.
The patient, who was born in Malatya and lived in Ankara,
the patient's occupational anamnesis revealed a history of
1.5 years working as an electrical maintenance master of
blast furnaces in a cement factory and subsequently 2
years working in the fabrication of asbestos water pipes.
He then retired after working as a manager for a tele-
communications company for 19 years. It was concluded
that there had been extensive asbestos exposure for 3.5
years. He had a history of hypertension and coronary
artery disease. Physical examination revealed fine end-
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inspiratory crackles in the bilateral lung bases, as well as
clubbing in his fingers. Further examinations found no
signs of pathology. The laboratory parameters were all
within the normal range. PA CXR revealed pleural thick-
ening and calcifications in both hemithoraxes, as well as
nonhomogeneous infiltrates in both lung bases. In each
hemithorax, the HRCT revealed nodular pleural thicken-
ing and calcification. Interstitial septal thickenings, trac-
tion bronchiectasis, ground glass infiltrations with nodu-
larity, and a honeycomb appearance were found in both
lungs (Figure 5). Based on clinical, radiographic, and
laboratory findings, the patient was diagnosed with occu-
pational asbestosis and asbestos-related benign pleural
thickening and calcification.

Figure 1: High-resolution computerized tomography parenchyma section
of Case 1: Irregular reticular opacities, parenchymal fibrous bands, and
intralobular septal thickenings in bilateral lower lung lobes
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Figure 2: Light microscopic image of Case 1: Hemosiderin-containing

macrophages and ferruginous body in pathological examination (shown
with a red arrow) (Prussian blue X600)

Figure 3: High-resolution computerized tomography parenchyma section
of Case-2: Pleural thickening and minimal pleural fluid in the right lung,

peripheral atelectasis adjacent to it, parenchymal fibrous bands, irregu-
lar reticulonodular densities, and parenchyma

Table 1: The demographic characteristics, smoking history, history of systemic disease, environmental asbestos exposure, workplace history, the time

asbestos exposure began, and the duration of occupational and environmental asbestos exposure

Cases Age Smoking History of Environmental | Work place history The beginning The duration of | The duration of
(Year) (pack/ systemic asbestos time of asbestos occupational environmental
years) disease exposure exposure exposure (year) | exposure (year)
Case-1 69 15 CAD ©) Plumbing 32 years ago 32 None
Case-2 66 40 CAD, Q) Tailor in fire proof 39 years ago 11 None
COPD fabric production
Case-3 78 30 CAD Q] Waterpipe, Manu- 35 years ago 3.5 None
facturing,
Electrician of fur-
naces in cement
plant
Case-4 52 10 None ) Cement mixing 52 years ago None 15
in construction
Case-5 70 None None +) Lathe master 70 years ago None 20
Case-6 46 26 None ) Lathe master, 46 years ago None 10

Security guard,
Worker in
Magnesite produc-

tion

CAD:coronary artery disease, COPD: chronic obstructive pulmonary disease, HT: hypertension
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Case 4: A 52-year-old male patient was admitted to our
clinic with an occasional cough and shortness of breath.
The patient, who was born in Diyarbakir's Ergani district,
had spent 15 years living in a house coated with asbestos
soil. In his occupational anamnesis, he had mixed sand
and mortar during bridge construction between 1993
and 1995. He had been laying granite stones on road-
sides in the landscaping profession since 1995. He has
no history of chronic disease. During the physical exami-
nation, no pathological findings were found. On PA CXR,
pleural plaques were observed in the bilateral hemithorax
(Figure 6). On HRCT, LAPs with a mediastinal and hilar
diameter of 11 mm transversely, significant calcified pleu-
ral plaques in mediastinal sections, and millimetric nod-
ules with the largest dimension of 5 mm were detected in
both lung parenchymas. There was silica exposure in the
occupational anamnesis of the patient, but there was no
occupational asbestos exposure. Environmental asbestos
exposure was present for 15 years. There was no radio-
logical or clinical evidence that suggested asbestosis. The
patient was diagnosed with benign calcified pleural
plague, which was assumed to be caused by environmen-
tal asbestos exposure.

Case 5: A 70-year-old male patient was admitted to our
clinic complaining of exertional dyspnea. In his occupa-
tional anamnesis, the patient, born in Corum Sungurlu,
had a history of working as a lathe master for 40 years.
He had no history of systemic disease. There were no
abnormal findings discovered during the physical exami-
nation. On the PA CXR, pleural plagues were found in the
lungs (Figure 7). On HRCT, bilateral pleural calcific
plaques were also present on the bilateral diaphragmatic
surfaces. In addition, in his occupational anamnesis, the
patient was exposed to metal shavings, but there was no
occupational asbestos contact. There was no evidence of
asbestosis in the clinical or radiological findings. The
patient was diagnosed with benign calcified pleural
plague associated with environmental asbestos exposure.
Case 6: A 46-year-old male patient was referred to our
clinic because of calcified plaques on the PA CXR. The
patient had no active symptoms. The patient, born in
Kitahya, had a history of living in an asbestos-plastered
house from birth until age 10. His occupational anamne-
sis had a two-year history of working as a construction
worker. Afterward, he worked as a security guard for ten
years, and for the last six years, he has been working in
the production of magnesium sulfate heptahydrate. He
had no history of systemic disease. The physical examina-
tion was normal. On the PA CXR, he had calcified pleural
plaques. Irregular pleural thickening, nodular pleural
plagues, and calcifications were observed in both he-
mithorax on HRCT (Figure 8). While there was silica con-
tact in his occupational anamnesis, there was no occupa-
tional asbestos contact. Asbestosis was not detected in
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clinical or radiological examinations. The patient was
diagnosed with benign calcified pleural plaque associat-
ed with environmental asbestos exposure.

DISCUSSION

In the early 1900s, small enterprises were closed as a
requirement of the industrial age, and large enterprises
engaged in mass production began to open. Along with
increasing industrial production, many chemical materials,
the harms of which are not well known, have been used
in the production sector. Asbestos is one of them (5,6).
Asbestos, a fibrous mineral, used in the industrial field for
many years due to ifs resistance to physical and chemical
conditions (1). Due to these features, it was included in
thousands of industrial products, especially from 1945 to
1965 (5,7). It has been used as the primary insulation
material in many industrial areas. The use of asbestos
peaked in 1972, with approximately 775,000 tons in the
United States (8).

A series of articles were written about the incidence of
lung cancer among asbestos workers in England, Ger-
many, and America between 1935 and 1953 (9). It has
long been known that inhaling asbestos fibers can cause
diseases such as benign pleural plagues, pleural calcifi-
cation, pleural effusion, diffuse pleural thickening, asbes-
tosis, malignant mesothelioma (MM), and lung cancer

(1,10).

Figure 4: Light microscope image of Case-2: Ferruginous body (shown
with a red arrow) (HEX1000)

Figure 5: High-resolution CT scan of the lung parenchyma of Case 3. It
shows thickening of the interstitial septa, fraction bronchiectasis, ground
glass infiltrations with nodules, and a honeycomb pattern in the lung
parenchyma of both peripheral lobe
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Figure 6: Calcified pleural plaques in the posteroanterior chest X-ray
image of Case-4

With the understanding of the effects of asbestos on hu-
man health, limitations on its use worldwide began in the
late 1980s and early 1990s. Sweden was the first country
to ban the use of asbestos in Europe (8). Asbestos extrac-
tion, use, and placement on the market have been com-
pletely banned in the European Union since 2005 (11).
Canada closed its asbestos mines in Quebec in 2012 (8).
Asbestos use was prohibited in Turkey as of December 31,
2010, when the regulation published in the Official Ga-
zette on August 29, 2010, numbered 27,687, went into
effect (4). However, between 1983 and 2010, 500,000
tons of asbestos were used in many industrial fields in
Turkey. The industrial asbestos exposure of the workers in
the business fields related to the products in which this
amount is used will continue for at least another 30 to 40
years. Therefore, asbestos exposure continues for those
working in the repair, maintenance, and demolition of
old industrial products (2).

Figure 7: Calcified pleural plaques in the posteroanterior chest X-ray
image of Case-5
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Figure 8: High-resolution CT scan of the right lung parenchyma showing
nodular pleural plaques in Case é

According to the fiber paradigm, all types of asbestos in
serpentine and amphibole groups are fibrogenic for the
lung. Asbestosis, which develops from lung fibrosis
caused by asbestos, occurs approximately 20-30 years
after the first exposure (12). In fact, our 3 cases diag-
nosed with occupational asbestosis were diagnosed 35.3
years after the first exposure.

Asbestosis is radiologically characterized by irregular
reticular opacities, parenchymal bands, subpleural curvi-
linear lines, and a honeycomb appearance in the bilat-
eral lower lobes of the lung. Diffuse interstitial fibrosis
findings are also present in the histopathological exami-
nation of advanced-stage asbestosis (12). Therefore,
radiological and pathological findings in asbestosis are
mainly similar to idiopathic pulmonary fibrosis (IPF), and
there may be some difficulties in the differential diagnosis.
A strong exposure history is considered sufficient for di-
agnosis in the presence of fibrotic lung disease on HRCT
for asbestosis. In the presence of a history of environmen-
tal or moderate asbestos exposure, pleural plaques are
considered sufficient for diagnosis (13). The most crucial
criterion in the differential diagnosis of asbestosis and IPF
is a history of asbestos exposure. Rarely, histopathologi-
cal examination of the tissue is used to confirm the diag-
nosis. In the histopathological examination, the presence
of two or more ferruginous bodies per cm?2 together with
interstitial fibrosis in the tissue or one ferruginous body
per milliliter in BAL is diagnostic for asbestosis (13,14).
According to the Helsinki criteria, asbestos-related dis-
ease may develop in the presence of a long exposure
history, such as at least one year, asbestos cement factory,
and demolition of buildings containing asbestos, or work-
ing directly with asbestos (12). In case three, which we
mentioned in the case series, we observed that asbestosis
developed due to intense asbestos exposure despite the
short total exposure time. In the recent PRIMATE study
conducted in ltaly, methods were investigated to help
estimate the cumulative asbestos exposures of 562 pa-
tients with MM, both qualitatively and quantitatively. In
the study, lifetime asbestos exposure was evaluated by
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two methods. Experts’ evaluations were used to qualita-
tively evaluate occupational and non-occupational expo-
sure, while a job exposure matrix (JEM) was used for
quantitative evaluation. Experts’ evaluations for occupa-
tional exposure were defined as the gold standard when
the results of the two methods were compared. It was
emphasized that no single approach could provide accu-
rate and comprehensive exposure estimation. Generally,
the expert method is preferred when assessing exposure
in medico-legal settings, while the JEM method may be
appropriate for epidemiological studies (15). In another
study conducted in ltaly, lung fiber burden and fiber type
were investigated in 72 people with occupational and
environmental asbestos exposure. The results reported no
association with asbestos dose in MM, unlike asbestosis,
which is dose-dependent (16).Asbestos-related diseases,
mostly pleural plaques and MM, have been reported in
relation to environmental exposures in regions such as
China, Corsica, Greece, Cyprus, California, and Turkey
(13,17,18). In a large-scale, field-based cross-sectional
study of nonmalignant pleural diseases due to environ-
mental asbestos exposure, 14.4% of participants had
pleural plaques, 10.4% had diffuse pleural fibrosis, and
0.4% had asbestosis. This study measured the cumulative
exposure level at 14-fiber years/mL". It was concluded
that the prevalence of asbestosis was low because this
value was below 25 fiber years/mL’, the generally ac-
cepted threshold level for asbestosis (19). As a result of
high-concentration exposures to asbestos fibers, the pos-
sibility of developing asbestosis increases, while lower-
concentration exposures increase the possibility of pleural
diseases (3,12,13,19). Furthermore, even when the cu-
mulative dose is the same, the immediate exposure dose
in environmental asbestos exposure is lower than in oc-
cupational asbestos exposure (18).

Rural areas in Turkey where environmental asbestos ex-
posure is most intense are the cities of Eskisehir, Kitahya,
Bilecik, Yozgat, Sivas, and Diyarbakir (1,3,18,20). Three
of our cases, 4, 5, and 6, had a history of living in asbes-
tos-plastered houses in areas with environmental asbestos
exposure. While there was no finding in favor of asbesto-
sis in the imaging of these three patients, they had calci-
fied pleural plaques. It was thought that low concentra-
tion and intermittent environmental asbestos exposures
might affect these cases.

In this case, series, we aimed to emphasize the im-
portance of questioning occupational exposures as well
as environmental exposures, which are common in Turkey,
in the differential diagnosis of asbestos-related lung dis-
ease. Low-intensity exposures are more common with
pleural diseases, while high-intensity exposures, which are
mostly occupational, appear as asbestosis. In our case
series, asbestosis was present in all three cases with oc-
cupational exposure to high concentrations. At the same

Cilt - Vol. 12 Sayr - No. 1

time, calcified pleural plaques were present in the other
three cases with environmental asbestos exposure.

The prospect of this case report is to highlight the need
for successful environmental measurements, successful
biological measurements, development of exposure indi-
ces, and JEMs to more accurately assess the exposure-
effect relationship in occupational and environmental
asbestos exposures. Epidemiological studies designed
with these scales will better understand the burden and
causality of asbestos-related diseases. It will also contrib-
ute to the development of measures. On the other hand,
establishing a causal link between the agent and the
disease will enable patients to access legal gains.

CONCLUSION

It is essential to detail the exposure history in diagnosing
diseases caused by asbestos in the lungs and pleura. In
Turkey, where environmental asbestos exposure is com-
mon, it is essential to take a detailed occupational an-
amnesis in the differential diagnosis of asbestos-related
lung diseases. However, in diagnosis, radiological find-
ings, mineralogical examinations in tissue, and demon-
stration of ferruginous bodies in tissue can be used.

CONFLICTS OF INTEREST

None declared.

AUTHOR CONTRIBUTIONS

Concept - M.E.G., G.S., AK, B.A,, F.D., C.S.; Planning
and Design - M.E.G., G.S., AK,, B.A., F.D., C.S.; Super-
vision - M.E.G., G.S., AK,, B.A,, F.D., C.S.; Funding -
M.E.G., F.D., C.S.; Materials - M.E.G., G.S., AK,, B.A;
Data Collection and/or Processing - M.E.G., G.S., AK,;
Analysis and/or Interpretation - M.E.G., G.S., AK,, BA,,
C.S.; Literature Review - M.E.G., G.S., AK., C.S.; Writing
-M.E.G,, G.S,, AK,, C.S.; Critical Review - M.E.G., G.S,,
AK., CS., F.D,BA.

REFERENCES

1. Senyigit A, Dalgig A, Kavak O. Asbestin Saghga Etkileri.
Dicle Med J 2004; 31:48-52.

2. Saglk Bakanhgi Torkiye Halk Saghg Kurumu, ESOGU
Akciger ve Plevra Kanserleri Uygulama ve Arastirma Mer-
kezi, Turkiye Mezotelioma Calisma Grubu. Tirkiye Asbest
KontrolG Stratejik Plani 2012. Ankara: Saglk Bakanlhig
Turkiye Halk Saghgr Kurumu Yayini; 2013. p.38.

3. Tanrkulu AC, Abakay A, Sezgi C, Dalli A, Carkanat Al,
Senyigit A. Cevresel asbest maruziyetinin akciger saghg

Uzerine etkileri. Dicle Med J 2010; 37:30-4.

4. Baz Tehlikeli Maddelerin, Mistahzarlarin ve Esyalarin
Uretimine, Piyasaya Arzina ve Kullanimina liskin Kisitla-
malar Hakkinda Yé&netmelikte Degisiklik Yapilmasina
Dair Yénetmelik. T.C. Resmi Gazete, Sayi: 27687, 29

28



Distinguishing Occupational and Environmental Asbestos Exposures: Case Series | Erol Gilseven et al.

10.

11.

12.

29

Agustos 2010. Access date: 06.07.2022 Place of access:
https://www.resmigazete.gov.tr/eskiler/2010/08/20100
829-3.htm

Barlow CA, Sahmel J, Paustenbach DJ, Henshaw JL. His-
tory of knowledge and evolution of occupational health
and regulatory aspects of asbestos exposure science:

1900-1975. Crit Rev Toxicol 2017; 47:286-316.
CrossRef

Henshaw JL, Gaffney SH, Madl AK, Paustenbach DJ. The
employer's responsibility fo maintain a safe and healthful

work environment: An historical review of societal expec-
tations and industrial practices. Employee Respons Rights

J2007; 19:173-92. [CrossRef

Virta RL. Worldwide Asbestos Supply and Consumption
Trends from 1900 through 2003. U.S. Geological Survey,
Reston, Virginia: 2006: 1-17. [CrossRef

Frank AL, Joshi TK. The global spread of asbestos. Ann
glob Health 2014; 80:257-62. [CrossRef

Greenberg M. A study of lung cancer mortality in asbes-
tos workers: Doll, 1955. Am J Ind Med 1999; 36:331-
47. [CrossRef

O'Reilly KM, Mclaughlin AM, Beckett WS, Sima PJ. As-
bestos-related lung disease. Am Fam Physician 2007;
75:683-8.

Directive 1999/77/EC of 26 July 1999 adapting to tech-
nical progress for the sixth time Annex | to Council Direc-
tive 76/769/EEC on the approximation of the laws, regu-
lations and administrative provisions of the Member Sta-
tes relating to restrictions on the marketing and use of
certain dangerous substances and preparations (asbes-
tos). Access time: 05.10.2021. Place of access:
http://data.europa.eu/eli/dir/1999/77 /0]

T.C. Saglik Bakanhgr, Saglk Hizmetleri Genel Midurligo.
Pnémokonyozlarda Saglk Gézetimi, Klinik Tani, Kayt,
Bildirim ve Izlem Protokold, Ankara, 2021: 62-75.

13.

14.

15.

16.

17.

18.

19.

20.

Gulati M, Redlich CA. Asbestosis and environmental cau-
ses of usual interstitial pneumonia. Curr Opin Pulm Med

2015; 21:193-200. [CrossRef

Roggli VL, Gibbs AR, Attanoos R, Churg A, Popper H,
Cagle P, et al. Pathology of asbestosis: an update of the
diagnostic criteria: report of the asbestosis committee of
the college of american pathologists and pulmonary pat-
hology pociety. Arch Pathol Lab Med 2010; 134:462-80.
CrossRef

Spinazzé A, Consonni D, Borghi F, Rovelli S, Cattaneo A,
Zellino C, et al. Asbestos exposure in patients with malig-
nant pleural mesothelioma included in the PRIMATE
Study, Lombardy, ltaly. Int J Environ Res Public Health
2022; 19:3390. [CrossRef

Visona SD, Capella S, Bodini S, Borrelli P, Villani S,
Crespi E, et al. Inorganic fiber lung burden in subjects
with occupational and/or anthropogenic environmental
asbestos exposure in Broni (Pavia, Northern ltaly): An

SEM-EDS study on autoptic samples. Int J Environ Res
Public Health 2021; 18:2053. [CrossRef

Bayram M, Bakan ND. Environmental exposure to asbes-
tos: from geology to mesothelioma. Curr Opin Pulm Med
2014; 20:301-7. [CrossRef

Metintas S, Batirel HF, Bayram H, Yilmaz U, Karadag M,
Ak G, et al. Turkey National Mesothelioma Surveillance

and Environmental Asbestos Exposure Control Program.
Int J Environ Res Public Health 2017; 14:1293. [CrossRef

Metintas M, Metintas S, Hillerdal G, Ucgun |, Erginel S,
Alatas F, et al. Nonmalignant pleural lesions due to envi-

ronmental exposure to asbestos: a field-based, cross-
sectional study. Eur Respir J 2005; 26:875-80. [CrossRef

Atabey E. Asbestos map of Turkey (environmental expo-
sure to asbestos-lung cancer-mesothelioma). Tuberk To-

raks 2015; 63:199-219. [CrossRef

www.respircase.com


https://www.resmigazete.gov.tr/eskiler/2010/08/20100829-3.htm
https://www.resmigazete.gov.tr/eskiler/2010/08/20100829-3.htm
https://doi.org/10.1080/10408444.2016.1258391
https://doi.org/10.1007/s10672-007-9044-0
https://doi.org/10.3133/cir1298
https://doi.org/10.1016/j.aogh.2014.09.016
https://doi.org/10.1002/(SICI)1097-0274(199909)36:3%3C331::AID-AJIM1%3E3.0.CO;2-3
http://data.europa.eu/eli/dir/1999/77/oj
https://doi.org/10.1097/MCP.0000000000000144
https://doi.org/10.5858/134.3.462
https://doi.org/10.3390/ijerph19063390
https://doi.org/10.3390/ijerph18042053
https://doi.org/10.1097/MCP.0000000000000053
https://doi.org/10.3390/ijerph14111293
https://doi.org/10.1183/09031936.05.00136404
https://doi.org/10.5578/tt.8966

