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Abstract

Occupational exposure to certain substances would cause cancer. Herein, we report on a case 
of a 58-year-old former orthoprostethist who died from a lung adenocarcinoma. He had a 3 
pack-year history of smoking and a single exposure to asbestos during his professional career. 
Between 1979 and 2010, he used vermiculite plaques daily to build medical prostheses, us-
ing no personal protective equipment. Contamination of vermiculite with amphibole asbestos 
has been described in Libby, Montana. Expert opinion on this case has raised the hypothesis 
of the use of this kind of vermiculite during this period and the occupational etiology of this 
cancer. It seems important to point out the possibility of vermiculite-related lung cancers in 
unusual occupations in order to better document such cases in the future. 
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Introduction

Occupational exposure to certain 
substances such as benzene, vinyl 
chloride, silica, asbestos, and wood 

dust, increases the risk of malignancies. 
Herein, we report on a case of an ortho-
prosthetist with lung cancer who had long-
term exposure to vermiculite.

Case Report 

A 58-year-old man with a three pack-year 
history of smoking was diagnosed with 
right lung adenocarcinoma in April 2016. 
He had no familial history of lung carcino-
ma or any other carcinoma. Immunostain-
ing included analysis of anti-WT1, anti-
calretinine, TTFI, Ber-ep4 which were all 
negative as well as the following biomark-
ers: Kras, EGFR, ALK, cMET and ROS1. At 
the time of diagnosis, he had multiple met-
astatic localizations visible on FDG PET/

CT-scan (Fig 1) in both lungs, in the left 
adrenal, and in multiple bones. CT-scan 
pictures have been analyzed by a pneu-
moconiosis specialist who did not identify 
any silicosis. Cerebral scan had shown no 
metastatic localization. Immunotherapy 
with durvalumab and tremelimumab was 
first administered, then chemotherapy 
with carboplatin and pemetrexed without 
any response. The patient died in Novem-
ber 2016 because of the progression of his 
cancer.

He had graduated as an orthoprosthe-
tist in 1979 and worked in this field until 
2010. To build medical prostheses such as 
corsets, he had to use plaster powder and 
vermiculite. He had to break vermiculite 
plaques and mix it with the plaster pow-
der. This was performed several times a 
day and generated dust. He did not use any 
personal protective equipment (PPE) for 
this task during these years. He also had 
a short exposure to asbestos. In 1995, he 
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had renovated his workshop for 10 days. 
During this renovation in particular, he 
removed the asbestos heat insulation by 
himself using a simple cartridge mask. In 
2010, he sold his business and worked as a 
horse breeder until he was diagnosed with 
lung cancer.

We considered his cancer as possibly 
related to his occupational exposure to 
vermiculite and have asked the social in-
surance for compensation. 

Discussion 

Vermiculite (CAS number 1318-00-9) is a 
natural silicate which expands when heat-
ed.1 According to the Vermiculite Associa-
tion, which comprises producers of vermic-
ulite amongst its members, vermiculite can 
be found all around the world—in Austra-
lia, Brazil, Bulgaria, Kenya, Russia, South 
Africa, Uganda, USA, and Zimbabwe. The 
mine of Libby, Montana, USA, was one of 
the most important sources of vermiculite 
worldwide between 1920 and its closure in 
1990.2 Contamination of Libby's vermicu-
lite with amphibole asbestos has been de-
scribed elsewhere with its consequences in 
terms of asbestos-related occupational and 
environmental morbidity and mortality. 
Cases of mesothelioma have been reported 
among former employees of the mine. But, 
cases related to environmental exposures 
have also been described among Libby's 
inhabitants.3 To date, no major toxic ef-
fect has been acknowledged linked with 
vermiculite. There is no specific entry for 
vermiculite in the list of agents classified 
by the International Agency for Research 
on Cancer (IARC). However, the IARC is 
fully aware of the existence of asbestos-
contaminated vermiculite. The list states 
that “mineral substances (eg, talc or ver-
miculite) that contain asbestos should also 
be regarded as carcinogenic to humans.”4

We have no strong evidence that our 
patient was ever exposed to Libby's ver-
miculite. The patient's business has closed 
and we cannot perform mineral analysis of 
any material. Besides, the hypothesis of a 
cancer induced by asbestos-contaminated 
vermiculite has been raised six months af-
ter the diagnosis. Unfortunately, no min-
eral analysis has been performed. But, on 
the one hand, his occupation was uncom-
mon and possibly exposed him to asbestos 
fibers. We discussed the case with several 
occupational hygienists and asbestos ex-
perts confirming our hypothesis as being 

Figure 1: Positron emission tomography (PET), frontal recon-
struction

Lung Cancer and Vermiculite



www.theijoem.com Vol 8, Num 4; October, 2017 243243

c a s e  r e p o r t

credible. On the other hand, the patient 
described small tobacco consumption and 
one short exposure to pure asbestos during 
his life. 

We believe, this case would highlight 
health issues related to vermiculite ex-
posure. It seems important to point out 
the possibility of vermiculite-related lung 
cancers in order to better document such 
cases in the future. Furthermore, it could 
be helpful to perform mineral analysis at 
the time of diagnosis. 
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