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Abstract Rare thoracic cancers include those of the trachea, thymus and mesothelioma
(including peritoneum mesothelioma). The aim of this study was to describe the incidence,
prevalence and survival of rare thoracic tumours using a large database, which includes cancer
patients diagnosed from 1978 to 2002, registered in 89 population-based cancer registries
(CRs) and followed-up to 31st December 2003.
Over 17,688 cases of rare thoracic cancers were selected based on the list of the RACECARE
project.
Mesothelioma was the most common tumour (19 per million per year) followed by epithelial
tumours of the trachea and thymus (1.3 and 1.7, respectively). The age standardised incidence
rates of epithelial tumours of the trachea was double in Eastern and Southern Europe versus
the other European regions: 2 per million per year. Epithelial tumours of the thymus had the
lowest incidence in Northern and Eastern Europe and UK and Ireland1 and somewhat higher
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incidence in Central and Southern Europe.2 Highest incidence in mesothelioma was seen in
UK and Ireland23 and lowest in Eastern Europe.4

Patients with tumours of the thymus had the best prognosis (1-year survival 85%, 66% at
5 years). Five year survival was lowest for the mesothelioma 5% compared to 14% of patients
with tumours of the trachea. Mesothelioma was the most prevalent rare cancer (12,000 cases),
followed by thymus (7000) and trachea (1400).
Cancer Registry (CR) data play an important role in revealing the burden of rare thoracic can-
cers and monitoring the effect of regulations on asbestos use and smoking related policies.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Rare thoracic cancers are located in the chest and
include those of the trachea, of the thymus and mesothe-
lioma. Apart from mesothelioma, little information is
available on their patterns of incidence and survival.
This is largely because in the routine statistics and pub-
lications these tumours are grouped together with other
sites. Tumours of the trachea are grouped with lung and
bronchus and tumours of the thymus are often grouped
together with those of heart, mediastinum and pleura
and called ‘Other thoracic organs’.1

Moreover, the three tumour types have a different
aetiology. As with lung cancer, cancer of the trachea is
associated with active and passive smoking (environ-
mental exposure). Survival is comparable with the sur-
vival of lung cancer, thus very low. The causation of
mesothelioma by asbestos has been established for more
than 50 years.2 The use of this dangerous carcinogen
peaked between 1970 and 1990. Still the worldwide pro-
duction has not declined significantly, resulting in an
ongoing rise in incidence and mortality. In most indus-
trialised countries more than 90% of all (pleural) mesot-
heliomas are related to asbestos exposure. Tumours of
the thymus have a largely unknown aetiology with a
complex biology. The most frequent tumours of the thy-
mus are the thymomas. Survival of thymomas is mainly
related to the stage at diagnosis, histological type and
completeness of resection.3,4

In the present study, population-based data from dif-
ferent European cancer registries (CRs) participating in
the RARECARE project, were used to estimate the bur-
den of rare thoracic cancers. This database gives us the
unique opportunity to study these rarities. The RARE-
CARE project produced a list of tumours based on both
cancer morphologies and topographies according to the
third revision of the International Classification of Dis-
eases for Oncology (ICD-O-3),5 using an incidence rate
less than 6/100,000 as a threshold for rarity.

The aim of this study was to describe the incidence,
prevalence and survival of the epithelial cancers of the
trachea, thymus, and mesothelioma. Malignant meso-
thelioma most commonly arises in the pleura but can
also arise in the peritoneum. To give a complete over-
view of the burden of mesothelioma we included the
mesothelioma located on the peritoneum as well in our

study. Furthermore, for the first time ever complete
prevalence estimates will be reported for these specific
types of rare tumours.

2. Patients and methods

2.1. Tumour grouping

The rare thoracic cancers described in this article
include the epithelial tumours of the trachea, epithelial
tumours of the thymus and malignant mesothelioma,
including both mesotheliomas in the pleura and in the
peritoneum. The present analyses are based on the list
of cancers provided by RARECARE. The list is based
on the ICD-O-35 and is organised in two hierarchical
tiers (Table 1). Tier 2 includes cancer entities considered
similar from the point of view of clinical management
and research. Tier 2 cancer entities were grouped into
general categories (tier 1 of the list) considered to
involve the same clinical expertise and patient referral
structure. For rare epithelial thoracic cancers described
in this paper, there are three ‘tier 1’: epithelial tumours
of the trachea (C33), thymus (C37) and mesothelioma
(ICD-O-3 morphology codes 9050–9053).

For epithelial cancer of the trachea three ‘tier 2’ enti-
ties were identified: squamous cell carcinoma (ICD-O
morphology codes 8004, 8020–8022, 8031–8032, 8050–
8076, 8078, 8082–8084, 8560, 8980); adenocarcinoma
(8140–8141, 8143–8144, 8147, 8190, 8201, 8210–8211,
8221, 8230–8231, 8255, 8260–8263, 8290, 8310, 8315,
8320, 8323, 8333, 8380–8384, 8440–8441, 8470, 8480–
8482, 8490, 8504, 8510, 8512, 8514, 8525, 8542, 8550–
8551, 8562–8576); and salivary gland type tumours
(8200, 8430, 8982; thus including adenoid cystic carci-
noma, mucoepidermoid carcinoma and myoepithelial
carcinoma).

For epithelial cancer of thymus five ‘tier 2’ entities
were identified: malignant thymoma (8580–8586; thus
including not otherwise specified (NOS, 8580), type
AB (8582), type A (8581), type B (8583, 8584, 8585),
type C (8586)); squamous cell carcinoma (8051–8076,
8078, 8083–8084); undifferentiated carcinoma (8020–
8022); lympho-epithelial carcinoma (8082) and adeno-
carcinoma (the same as for trachea).

For mesothelioma, two ‘tier 2’ entities were recogni-
sed: mesothelioma of pleura and pericardium (C38)
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