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1 |  INTRODUCTION

Until 1992, when asbestos was banned, Italy was an asbestos- 
producing country and one of the major consumers of the 20th 
century in Europe. Asbestos exposure was used in a wide range 
of working environments, for example, mining and marketing 
of asbestos, asbestos cement production, shipyards, and asbes-
tos textile industries.1 The wide use of asbestos in 1950- 1980 
led to a high incidence of asbestos- related diseases such as ma-
lignant mesothelioma (MM), with a latency period of more than 

40 years on average. In Italy, since 2002, epidemiological sur-
veillance of MM is compulsory through a dedicated population- 
based registry (Registro Nazionale Mesoteliomi –  ReNaM). 
Thanks to this systematic collection, a great number of unusual 
occupational asbestos exposure circumstances were discovered 
in non- asbestos textile workers,2,3 in furniture makers,4 jew-
ellers and goldsmiths,4,5 upholsterers,4 bakers,4 winemakers 
and barmen,4 school teachers,4- 6 hairdressers,7 and barbers.4 
Occupational exposures also concern agricultural workers,4,8 
dental laboratory technichians,9 and doll manufacturers.10
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Abstract
Objectives: To describe an unusual occupational asbestos exposure in a patient with 
mesothelioma.
Methods: Since 2000, the Lombardy Mesothelioma Registry (LMR) collects cases 
of malignant mesothelioma (MM) occurring among people residing in the Lombardy 
Region, North- West Italy, with a population of 10 million inhabitants. For each case, 
clinical records and asbestos exposure are collected. Each case is then classified in 
agreement with the guidelines of the National Mesothelioma Registry.
Results: We identified a male (86 years old), former smoker, who had been working 
for 53 years as a circus truck driver and tamer of lions and tigers. The first circum-
stance of exposure was the use of an asbestos tape that wrapped around the hoop in 
the feline jumping show with a flaming hoop. The second one was the presence of 
insulating panels protecting the engine placed inside the trucks.
Conclusion: A new MM case with an occupational etiology has been found in the 
public entertainment, an occupational sector not usually considered at risk for the 
presence of asbestos.
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Furthermore in 2010, Mensi et al11 described three cases of 
MM and one case of asbestos- related pleural disease among en-
tertainment workers, especially in workers in theatres and cine-
mas. In theatres the presence of asbestos in curtains, covers, and 
firefighter's personal protective equipment (overalls and gloves) 
was described; moreover, the raw mineral was used in scenery 
to reproduce snow, sand, dust, and webs. In cinemas, asbes-
tos had been sprayed on the ceiling to reduce the noise in civil 
buildings.11 Bianchi et al12 reported asbestos exposure in a pro-
jectionist affected with MM. Recently, in Italy, many entertain-
ment buildings have been renovated, finding large amounts of 
asbestos (particularly chrysotile and crocidolite) used in friable 
form at concentrations up to 85%- 100%11 for fireproofing and 
soundproofing purpose. Finally, Stopponi13 reports a peculiar 
circumstance of asbestos use in a circus juggler. The show con-
sisted of twirling wooden clubs linked with flammable mate-
rial. Asbestos was used in the manufacture of a white fireproof 
rope that linked the clubs to each other. The preparation of the 
rope was done by the juggler himself three times a month.

In this paper, we describe a further case of pleural MM 
with occupational exposure to asbestos in public entertain-
ment. To our knowledge, this is the first reported case among 
circus workers.

2 |  CASE REPORT

Since 2000, the Lombardy Mesothelioma Registry (LMR) 
collects all incident cases of MM diagnosed in residents of 
the region (10  million of inhabitants). Although compul-
sory by law, MM reporting to LMR is far from complete. 
Therefore, the interaction with the regional departments of 
pathology, pulmonology, surgery, oncology, and the peri-
odic linkage to databases of departments of pathology, hos-
pital discharge records, mortality and the compensation for 
occupational disease from Italian Working Compensation 
Authority (INAIL) is instrumental to ensure a high complete-
ness of MM recording. The Registry, besides collecting the 
clinical records and ascertaining diagnosis, investigates the 
complete occupational history, lifestyle habits, home related 
activities, and family history through the administration of a 
standardized questionnaire to the patient or to the next- of- kin. 
Based on imaging and clinical and pathological information, 
confirmed MM are classified as 'definite, probable, or pos-
sible', while asbestos exposure is classified as 'occupational 
(definite, probable, possible), familial, domestic or environ-
mental (indoor or outdoor)’ following standardized criteria.8

A patient with MM was reported to the Registry in 2017. 
He was born in 1931. His clinical history showed benign 
prostatic hyperplasia and arterial hypertension; he smoked 
5- 6 filter cigarettes per day from 1951 to 1970.

In January 2017, at the age of 86, he developed worsening 
dyspnea. A chest CT scan showed a right pleural effusion and 

contrast- enhancing thickening affecting the ipsilateral pari-
etal and diaphragmatic pleurae.

In February 2017, right video- assisted thoracoscopy con-
firmed the presence of a significant amount of hemorragic 
pleural fluid and diffuse nodular pleural thickening; the aspi-
rated fluid was positive for malignant tumor cells. Cytological 
analysis, suspected for mesothelioma, found blood material 
with atypical mesotheliomorphic cells. Immunohistochemical 
analysis showed calretinin (+), Ber- Ep4 (−), CK7 (+), CK20 
(−), HMB 45 (−). Histological examination of pleural speci-
mens showed a mesothelioma with sarcomatoid and desmo-
plastic aspects, immunoreactivity for CK7, weak positivity for 
calretinin and occasional immunoreactive cells for Ber- Ep4. In 
May 2017 the patient died, surviving just 3 months.

When interviewed, the patient reported that he had worked 
from 1947 to 2000 (53 years) in the circus as a handyman 
and tamer of tigers and lions. He was in charge of multiple 
tasks: assembling/disassembling the different components of 
the circus (caravan and menageries) and their transportation 
and loading/unloading train wagons using trucks that had the 
engine block in the driver's cab. In addition, he performed the 
task of tamer of wild animals in jumping felines through fire 
hoops; an asbestos tape was used to wrap around the hoop 
during these performances. The asbestos tape was manually 
replaced by the worker both before each show and during ani-
mal training tests (daily); the removed tape was damaged and 
crumbled in the hands of the worker. The subject continued 
with his shows until 2000, but stopped the use of asbestos 
tape in 1990. Duration of exposure was a few hours daily 
for 43 years; latency (time since first exposure) was several 
decades.

Another possible source of exposure may have resulted 
from the presence of insulating panels protecting the engine 
placed inside the trucks he drove. In the transport sector, a 
case of asbestosis has been reported in a truck driver ex-
posed to asbestos fibers inside the driver's cab.14,15 Some in-
spections highlighted, in truck models produced from 1949 
to 1980, the presence of an asbestos rope wrapped around 
the exhaust manifold at the base or side of the engine block 
placed inside the driver's cab itself. Unfortunately, the circus 
worker was not able to report the truck models he drove, so 
asbestos exposure from this source remained uncertain.

No extra- professional exposure, either environmental or 
familial, was reported.

3 |  CONCLUSION

In this paper, we reported the first case of mesothelioma in a 
circus worker with direct exposure to asbestos used as lining 
of the fiery hoops through which the animals jumped.

This case has been defined as an occupational MM and 
medical- legal procedures have been started. The Italian 
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Working Compensation Authority did not recognize any com-
pensation due to the subject's lack of insurance protection.

We believe the description of this case report is import-
ant, because it emphasizes the importance of unusual uses of 
asbestos and the need to conduct a thorough examination of 
occupational history.
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