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ABSTRACT

The RARECARE project has proposed a different and more detailed grouping of cancers,
based on localisation and histological type, in order to identify rare entities with clinical
meaning. RARECARE gathered data on cancer patients diagnosed from 1978 to 2002 and
archived in 76 population-based cancer registries, all of which had vital status information
available up to at least 31st December 2003. This study provides incidence, prevalence and
survival rates for rare head and neck epithelial (H&N) cancers.

Among the rare H&N cancers, those of oral cavity had the highest annual crude incidence
rate of 48 per million, followed by oropharynx and ‘major salivary glands and salivary gland
type tumours’ (28 and 13 per million, respectively). Incidence rates of epithelial tumours of
nasal cavities, nasopharynx, eye and adnexa and middle ears were all lower than 5 per
million. The prevalence for all investigated entities was lower than 35 per 100,000. The
5-year relative survival rates ranged from 40% for epithelial cancer of oropharynx to 85%
for epithelial cancer of eye and adnexa. Survival rates were lower for men and for patients
aged >65years. With few exceptions, the lowest and highest survival figures were
observed for Eastern Europe and Northern Europe, respectively.

According to the definition for rare tumours by RARECARE (incidence < 6 per 100,000), as
well as according to the definition for rare diseases by the European Commission (preva-
lence < 50 per 100,000) the H&N cancers described in this paper should be considered rare
and diagnosis and treatment of these cancers should therefore be centralised.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

due to tobacco and alcohol use was estimated at 72% (95%
confidence interval: 61-79%) for H&N cancers (cancer of the

Head and Neck (H&N) cancers are a group of tumour entities
anatomically close to each other, but different in terms of
aetiology, diagnostic and treatment approaches.

The most important risk factors for most H&N cancers
(squamous cell carcinomas) are tobacco use™? and alcohol in-
take.”* In a pooled analysis, the proportion of the incidence

oral cavity, oropharynx, hypopharynx, oral cavity or pharynx
not otherwise specified, larynx, or head and neck cancers
unspecified were included, but cancers of the major salivary
glands, nasal cavity, ear and paranasal sinuses were ex-
cluded), of which 4% was due to alcohol alone, 33% was due
to tobacco alone and 35% was due to tobacco and alcohol
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combined.* This percentage differed by localisation and was
64% for oral cavity cancer and 72% for pharyngeal cancer.*
Other risk factors are viral infection (Epstein-Barr Virus
(EBV) for nasopharyngeal cancer’ or Human Papilloma Virus
(HPV) for oropharynx cancer),® occupational exposure,” radia-
tion for major and minor salivary gland cancers,® and expo-
sure to sunlight for lip and conjunctival cancers.”’

In the past, due to the very similar diagnostic and thera-
peutical approaches, H&N cancers were grouped together.
At present, stratification by tumour localisation has been
implemented in larger studies and tumours of different local-
isations are managed differently. This should be seen as an
indicator of awareness that more sophisticated refinement
is needed when dealing with H&N cancers. In Europe, the
RARECARE project was initiated with the goals (1) to provide
an operational definition of ‘rare cancers’, and a list of can-
cers that meet this definition (2) to estimate the burden of
rare cancers in Europe (3) to improve the quality of data on
rare cancers and (4) to develop strategies and mechanisms
for the diffusion of information among all the key players in-
volved in Europe-wide surveillance on and treatment of rare
cancers.®

Incidence, mortality, prevalence and survival rates are
scarce for the specific entities, or often reported in general
terms only, such as being rare. In this paper, we aim to give
insight in the burden of rare cancers by providing incidence,
prevalence and survival rates for the group of rare H&N can-
cers according to the newly developed definition for rare tu-
mours by RARECARE (incidence <6 per 100.000) that share
the same referral pattern and health care organisation.

2. Materials and methods

Rare cancers of H&N that will be described in this article are
epithelial tumours of the nasal cavity and sinuses, the naso-
pharynx, the major salivary glands and salivary gland type
tumours, the oropharynx, the oral cavity and lip, the eye
and adnexa and the middle ear.

The list of rare tumours is organised into three layers with-
in RARECARE.® The bottom layer (layer 3) corresponds to the
World Health Organisation (WHO) list of individual cancer

entities and their corresponding ICD-O-3 codes (ICD-O: Inter-
national Classification of Diseases for Oncology). Bottom layer
entities were grouped into categories (layer 2) considered to
require similar clinical management and research. Layer 2
entities were grouped into more general categories (top layer)
considered to involve the same clinical expertise and patient
referral structure. Here we report on the top and middle layer
of H&N rare tumours, referred to as layer 1 and layer 2,
respectively. As an example, the layer structure for epithelial
tumours of the nasopharynx is shown in Table 1, the squa-
mous cell carcinoma with its variants and the papillary ade-
nocarcinoma of the nasopharynx corresponded to cancer
entities that require different clinical management and re-
search (layer 2). These second layer entities were grouped into
general categories, epithelial tumour of nasopharynx (layer 1),
considered to involve the same clinical expertise and patient
referral structure. The ICD-O topography and morphology
codes of all the entities are reported in detail in Table 2.

Data were gathered on cancer patients archived in 89
population-based cancer registries with vital status informa-
tion available up to at least 31st December 2003. Included
countries were Iceland, Norway and Sweden (region: Northern
Europe), France, The Netherlands, Belgium, Switzerland,
Germany and Austria (Central Europe), Poland and Slovakia
(Eastern Europe), Italy, Slovenia, Spain, Portugal and Malta
(Southern Europe) and Ireland, Northern Ireland, Scotland,
England and Wales (United Kingdom (UK) and Ireland). For
11 countries, cancer registries covered the entire national
population (Austria, Iceland, Ireland, Malta, Norway, Slovakia,
Slovenia, Sweden, Northern Ireland, Scotland and Wales);
while the other 10 countries were represented by regional
cancer registries covering variable proportions of their respec-
tive national populations. The mean population period
1995-1999 was about 162,000,000, corresponding to 39% of
the population of the countries participating in RARECARE
and 32% of the population of the European Union (27 EU
members).

Crude, and age specific incidence rates were estimated
dividing the number of incident cases (period of diagnosis
1995-2002) for a given entity, by the corresponding person-
years lived from the general population calculated during

Table 1 - Illustration of the layer structure.

Layer Tumour Topography code Morphology code

1 Epithelial tumours of nasopharynx C11 8000-8001, 8004, 8010-8011, 8020-8022,
8032, 8050-8076, 8078, 8082-8084, 8123,
8260, 8560, 8980

2 Squamous cell carcinoma with variants of nasopharynx C11 8004, 8020-8022, 8032, 8051-8076, 8078,
8082-8084, 8123, 8560, 8980

3 Squamous carcinoma C11 8070

3 Squamous cell carcinoma non-keratinizing, NOS C11 8072

3 Squamous cell carcinoma keratinizing, NOS C11 8071

3 Papillary squamous cell carcinoma C11 8052

3 Basaloid squamous cell carcinoma C11 8083

3 Squamous cell carcinoma, adenoid C11 8075

3 Lymphoepithelial carcinoma C11 8082

3 Undifferentiated carcinoma C11 8020-8022

2 Papillary adenocarcinoma of nasopharynx C11 8050, 8260




Table 2 - Data quality indicators of rare cancers of head and neck, cases diagnosed 1995-2002.

Entity Number of Data quality indicators ICD-0-3 codes®!
malignant Death Autopsy  Microscopic ~ Morphology Cases Topography Morphology
Cancers certificate (%) verification code NOS* 1995-1998
el 2oz only (%) (%) censored
(Y (%) before
five years
(%)
Rare cancers of head and 79,537 1.5 0.1 94.1 3.7 1.2
neck
1. Epithelial tumour of 3582 25 0.1 89.5 8.3 0.7 C30.0, C31 8000, 8001, 8004, 8010,
nasalcavity and sinuses 8011, 8020-8022, 8032,
1. Epithelial tumour of 3574 23 0.1 90.7 6.2 1.0 C11 8050-8076, 8078,
nasopharynx 8082-8084, 8123,
8144, 8260°, 8560,
8980
1. Epithelial tumour of sal 10,575 1.4 0.1 93.2 4.9 1.4 C00-C14, C30.0, C31, C32 (For CO0-C14, C30.0,
glands and sal gland type (major salivary gland C31, C32) 8140, 8147,
tumours tumours: CO7 & C08: all other 8200, 8290, 8310, 8430,
topographies: salivary gland 8440, 8450, 8480, 8500,
type tumours) 8525, 8550, 8562, 8941,
8982; (Additionally for
C07, C08) 8004, 8012,
8020-8022, 8032,
8050-8076, 8082, 8211,
8230, 8255, 8260, 8262,
8290, 8310, 8320, 8323,
8410, 8980
1. Epithelial tumour of 22,403 1.7 0.1 94.6 3.0 1.3 C01.9, C02.4, C02.8, C05.1- 8000-8001, 8004,
oropharynx C05.2, C05.9, C09.0-C10.3, 8010-8011, 8020-8022,
C10.8-10.9, C14.2 8032, 8050-8076, 8078,
1. Epithelial tumour of oral 38,867 1.3 0.0 94.8 3.0 1.1 C00.0-C00.9 C02.0-C02.3, 8082-8084, 8123, 8560,

cavity and lip

C02.9, C03.0-C05.0, C06.0-
C06.9

8980

(continued on next page)
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Table 2 — (continued)

981

Entity Number of Data quality indicators ICD-0-3 codes®!
malignant Death Autopsy Microscopic Morphology Cases Topography Morphology
1;gm§532 certificate (%) verification code NOS?® 1995-1998
5;1 only (%) (%) censored
(N) (%) before
five years
(%)
1. Epithelial tumour of eye 292 0.7 0.0 89.7 7.9 24 C69.0, C69.5 8000-8001, 8010-8011, 8020,
and adnexa 8050-8084, 8090, 8094, 8120-
1. Epithelial tumour of 244 2.5 0.0 83.2 10.2 1.2 C30.1 8121, 8123, 8130, 8140-8141,
middle ear 8147, 8190, 8200-8201, 8210-

8211, 8221, 8230-8231, 8255-
8263, 8290, 8310, 8320, 8323,
8333, 8410, 8430-8440, 8480-
8490, 8504, 8510, 8512, 8514,
8525, 8542, 8550-8551, 8560-
8576

SAL = salivary.

See also: http://www.rarecare.eu/rarecancers/rarecancers.asp (Download RARECARE list spreadsheet).
2 Morphology codes NOS are M8000-8001.
® ICD-O morphology code: 8144 (adenocarcinoma, intestinal type) only for nasal cavity; 8260 (papillary adenocarcinoma) only for nasopharynx.
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Table 3 - Incident cases (number and rates per million) by sex and age, and estimated number of cases arising in Europe per year.

Entity Overall Sex Age (year) Estimated
Male Female 0-24 2564 65+ number of cases
arising in Europe
Observed  Rate SE Rate SE Rate SE Rate SE Rate SE Rate SE per year®
cases
1995-2002

Rare cancers of head and neck
1. Epithelial tumour of nasal cavity and 3555 442  0.07 587 0.12 3.04 009 005 0.01 331 0.09 16.77  0.36 2198
sinuses

2. Squamous cell carcinoma and variants 2498 3.1 0.06 417 0.1 209 007 001 001 235 007 11.73 0.3 1545
of nasal cavity and sinuses

2. Lymphoepithelial carcinoma of nasal 19 002 001 003 001 001 001 001 001 003 001 0.05 0.02 12
cavity and sinuses

2. Undifferentiated carcinoma of nasal 139 0.17 0.01 022 0.02 013 002 000 000 017 0.02 0.5 0.06 86
cavity and sinuses

2. Intestinal type adenocarcinoma nasal 20 0.02 0.01 005 001 000 000 000 - 0.02 0.01 0.1 0.03 12
cavity and sinuses
1. Epithelial tumour of nasopharynx 3566 443  0.07 6.53 0.13 243 008 063 0.05 513 0.11 9.52 0.27 2205

2. Squamous cell carcinoma and variants 2630 327 006 489 011 172 006 041 004 392 0.1 6.7 0.23 1626
of nasopharynx

2. Papillary adenocarcinoma of 7 001 0.00 001 000 001 001 000 - 0.01 0.01 0.01 0.01 4
nasopharynx
1. Epithelial tumour of sal glands and sal 10,514 13.07 0.13 1474 019 1147 017 094 006 1123 0.16 431 0.58 6501
gland type

2. Epithelial tumours of major salivary 5861 728 0.1 8.3 0.15 632 012 061 005 613 012 2432 044 3624
glands

2. Salivary gland type tumours of head and 3451 429 0.07 479 011 381 010 0.27 0.03 421 01 12.45 0.31 2134
neck
1. Epithelial tumour of oropharynx 22,104 2747 018 4451 034 1121 017 0.06 0.02 3431 0.28 58.17 0.68 13,667

2. Squamous cell carcinoma and variants 20,795 25.85 0.18 42.05 0.33 10.37 0.16 0.05 0.01 327 0.28 53.31 0.65 12,858
of oropharynx
1. Epithelial tumour of oral cavity and lip 38,537 47.9 0.24 683 0.42 2842 026 028 0.03 4267 032 159.11 1.12 23,828

2. Squamous cell carcinoma and variants 26,422 3284 0.2 4527 034 2098 023 022 003 3381 028 9366 0.86 16,337
of oral cavity

2. Squamous cell carcinoma and variants 9854 12.25 0.12 1951 0.22 532 011 0.02 0.01 6.89 0.13 54.4 0.66 6093
of lip
1. Epithelial tumour of eye and adnexa 287 036 0.02 044 003 017 002 0.01 001 024 0.02 139 0.10 177

2. Squamous cell carcinoma and variants 192 024 001 032 003 008 001 000 - 0.13  0.02 1.05 0.09 119
of eye adnexa

2. Adenocarcinoma and variants of eye 51 0.06 0.01 0.06 0.01 0.04 0.01 0.00 0.00 0.06 0.01 0.18 0.04 32
adnexa

(continued on next page)
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Estimated
number of cases
arising in Europe

Age (year)

Sex

Overall

Entity

65+

Rate

25-64

Rate

0-24

Rate

Female

Rate

Male

Rate

SE SE SE SE SE per year®

SE

Observed Rate

cases
1995-2002

151
111

1.17 0.1

0.9

0.02
0.

0.22

0.01

0.03 0.01
0.02
0.01

0.03 0.27
0.03
0.01

0.33
0.25
0.03

0.02
0.02
0.01

0.3

244
180

1. Epithelial tumour of middle ear

0.08
0.03

02

0.00 0.15

0.00
0.00

0.19

0.04

0.22
0.04

2. Squamous cell carcinoma and variants middle ear

2. Adenocarcinoma and variants middle ear

0.11 18

0.01

0.03

29

salivary.

standard error of the rate estimate; SAL
2 The expected number of new cases per year in Europe was estimated assuming the same rates in Europe as in the RARECARE sample.

SEE

the same period. All newly diagnosed cases were selected,
with the inclusion of second primary and ‘death certificate
only’ cases, but excluding cases incidentally discovered at au-
topsy. In geographical comparisons, age standardised rates
were computed to adjust for different age distribution of the
compared populations, using the conventional European
standard population. The expected number of new cases
per year in Europe (EU27) was also estimated assuming the
same rates in Europe as in the RARECARE sample. Sixty-four
cancer registries (the specialised CRs were not included in
the incidence analysis) were included in the incidence
analysis.

The number of prevalent cancers and the prevalence per
100,000 were estimated at the index date of 1st January 2003
by applying the counting method based on cancer registries
incidence and follow-up data'’ to data from 22 registries cov-
ering the whole 15-year period (1988-2002). To obtain the
complete prevalence, the estimated number of surviving
cases diagnosed with rare cancer prior to 1988 was added.*?
The expected number of new cases per year and of prevalent
cases in Europe (EU27) was estimated multiplying the crude
incidence and prevalence rates to the 2002 European popula-
tion (497,455,033) provided by Eurostat (The statistical office
of the European Union).

Relative survival of H&N patients refers to the period 2000~
2002 and was estimated by the period approach.'® Relative
survival estimates are the ratio of the observed survival of pa-
tients to the expected survival of a comparable group (with re-
spect to sex and age) from the general population. Survival
data from 46 out of the 76 European cancer registries were in-
cluded in the analysis.

The main data quality indicators are presented in Table 2.
Overall, 1.5% of the cases was Death Certificate Only (DCO)
ranging from 0.7% for epithelial tumours of eye and adnexa
to 2.5% for epithelial tumours of nasal cavity and middle
ear. About 94% of the cases included in the analysis was
microscopically verified, although the proportion varied from
83.2% for epithelial tumours of the middle ear to 94.8% for tu-
mours of the oral cavity and lip. On average 1.2% of the cases
was censored within 5 years of follow-up.

3. Results

3.1. Incidence

Among the selected H&N rare neoplasms, cancer of oral cav-
ity was the most common tumour, with an annual crude inci-
dence rate of 47.9 per million, followed by oropharynx (27.5
per million) and major salivary glands and salivary gland type
tumours (13.1 per million) (Table 3). Incidence rates of epithe-
lial tumours of nasal cavities, nasopharynx, eye and adnexa
and middle ears were all lower than 4.5 per million.

H&N rare cancers were more common in men than in wo-
men (Table 3). The age-standardised male-to-female ratio
ranged between 4.0 (oropharynx) and 1.2 (middle ear). Even
if exceptional, epithelial cancer of the nasopharynx and sali-
vary gland and salivary gland type tumours appear in chil-
dren, adolescents and young adults. In adults and in the
elderly, epithelial tumours of oropharynx, oral cavity and lip
occurred with the highest rates. For all the considered rare
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Table 4 - Age standardised incidence rates x million (Adj. rate) and standard errors (SE) by European region for the period of

diagnosis 1995-2002.

Entity European region EU overall

Northern Europe Central Europe Eastern Europe Southern Europe UK and Ireland

Adj. rate SE Adj.rate SE Adj.rate SE Adj.rate SE Adj.rate SE Adj.rate SE
Rare cancers of 72.5 0.8 99.7 0.7 1117 1.3 101.2 0.8 705 05 871 0.3
head and neck
1. Epithelial tumour 3.2 0.2 3.7 0.1 0.2 3.8 0.1 3.6 0.1 3.6 0.1
of nasal cavity and
sinuses
1. Epithelial tumour 3.0 0.2 34 0.1 0.3 7.0 0.2 3.2 0.1 4.1 0.1
of nasopharynx
1. Epithelial tumour 12.2 03 113 0.2 11.0 04 114 0.3 104 0.2 111 0.1
of sal glands and sal
gland type
1. Epithelial tumour 16.5 0.4 36.9 0.4 39.5 0.8 27.9 04 17.7 0.2 2538 0.2
of oropharynx
1. Epithelial tumour 34.9 0.5 433 0.5 51.1 0.9 49.4 0.5 34.1 0.3 409 0.2
of oral cavity and lip
1. Epithelial tumour 0.3 0.0 0.2 0.0 0.1 0.5 0.1 0.2 0.0 0.3 0.0
of eye and adnexa
1. Epithelial tumour 0.1 0.0 0.3 0.0 0.1 0.1 0.0 0.3 0.0 0.3 0.0

of middle ear

SE = standard error of the rate estimate; SAL = salivary.

tumours, incidence was highest in those 65 years and older
(Table 3). Overall, each year, 49,000 new cases of H&N rare
cancers are estimated to be diagnosed in Europe: ranging
from almost 24,000 tumours of oral cavities and lip to about
150 for epithelial tumours of the middle ear (Table 3).

There was a geographical variation in the incidence for
cancers of nasopharynx, oropharynx and tumours of the oral
cavity and lip (Table 4). Southern Europe experienced the
highest incidence rate for the cancer of nasopharynx (7.0
per million) and cancer of eye and adnexa (0.47 per million)
and one of the highest for cancer of the oral cavities and lip
(49.4 per million). Eastern Europe presented the highest inci-
dence rates for cancer of the oral cavities and lip (51.1 per mil-
lion) and oropharynx (39.5 per million). The incidence for
oropharynx cancer was also high for Central Europe (36.9
per million). The rates for cancer of oral cavities and lip and
oropharynx were lower in the Northern Europe and UK and
Ireland (Table 4).

3.2. Prevalence

More than 330,000 persons were alive in EU at the beginning
of the year 2003 with a past diagnosis of the selected rare
H&N cancers. Table 5 shows that epithelial tumours of the
oral cavity and lip were the most prevalent rare cancers
(170,000 cases), followed by those of the salivary glands and
salivary gland type (65,000), oropharynx (64,900), nasophar-
ynx (14,600), nasal cavity (14,500), eye (1700) and middle ear
(1100). For epithelial tumours of the oral cavity and lip, 20%
(34,040 over 169,507) of the prevalent cases was diagnosed
within 2 years and 41% (69,929 over 169,507) within 5 years
before the prevalence date. The difference (21%) between
these two proportions represents the proportion of cases in
the 3"-5th year after diagnosis, presumably undergoing

clinical follow-up, while the 2-year prevalence represents
the proportion of patients in primary treatment. The remain-
ing fraction represents long-term survivors (59%).

3.3. Survival

Relative 1-year survival rates for first layer entities ranged
from 71% (tumours of the middle ear and tumours of the oro-
pharynx) to 94% (tumours of the eye and adnexa), while 5-
year relative survival rates ranged from 40% for tumours of
the oropharynx to 85% for tumours of the eye and adnexa
(Fig. 1). The difference between 5-year and 1-year relative sur-
vival rates was the largest for tumours of the oropharynx,
while this difference was remarkably smaller for tumours of
the eye and adnexa, indicating a less steep decline of the sur-
vival curve (Fig. 1).

Fig. 1 also shows relative survival rates for second layer
entities. A very good prognosis, based on 5-year relative sur-
vival rates, was estimated for adenocarcinoma of the middle
ear (92%) and for squamous cell carcinoma of the lip (91%).
The relative survival for epithelial tumours of the eye and ad-
nexa was higher for squamous cell carcinomas (93%) than
adenocarcinomas (76%). A good prognosis was also estimated
for epithelial tumours of major salivary gland (66%), while a
slightly better 5-year survival rate (71%) was observed for sal-
ivary gland type tumours. Intermediate prognosis was re-
ported for squamous cell carcinomas of the oral cavity
(48%), oropharynx (40%), nasopharynx (50%), and nasal cavity
(51%). Poorer prognosis (<40%) was observed for intestinal
type adenocarcinoma of nasal cavities and sinuses and for
squamous cell carcinoma of the middle ear. The survival
was particularly bad for lymphoepithelial carcinoma of nasal
cavities and sinuses (4.5%), but this estimate is based on se-
ven cases only.
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Table 5 — Observed prevalence proportion per 100,000 and standard errors (SE) by duration (2, 5, 15-years) and estimated

complete prevalence in Europe.

Entity EU Complete Diagnosed Diagnosed Diagnosed
prevalence 1st within within 5 years within 15 years
January 2003 2 years before before 1st before 1st January 2003
1st January 2003 January 2003
N. Prop. SE N. Prop. SE N. Prop. SE N. Prop. SE
Rare cancers of head and neck
1. Epithelial tumour 14,492 291 0.08 3082 0.62 0.03 6012 1.21 0.04 11,292 2.27 0.06
of nasal cavity and
sinuses
2. Squamous cell 10,416 2.09 0.07 2482 0.50 0.03 4829 0.97 0.04 8154 1.64 0.05

carcinoma and
variants of nasal
cavity and sinuses
2. Lymphoepithelial 72 0.01 0.01 15 0.00 0.00 15 0.00 0.00 39 0.01 0.00
carcinoma of nasal
cavity and sinuses
2. Undifferentiated 665 0.13 0.02 163 0.03 0.01 241 0.05 0.01 475 0.10 0.01
carcinoma of nasal
cavity and sinuses
2. Intestinal type 123 0.02 0.01 0 0.00 0.00 23 0.00 0.00 70 0.01 0.00
adenocarcinoma
nasal cavity and
sinuses

1. Epithelial tumour 14,637 294 0.09 2445 0.49 0.03 5484 1.10 0.04 10,863 2.18 0.06
of nasopharynx

2. Squamous cell 10,966 220 0.07 2011 0.40 0.03 4417 0.89 0.04 8531 1.71 0.05
carcinoma and
variants of
Nasopharynx

2. Papillary 29 0.01 0.00 8 0.00 0.00 16 0.00 0.00 23 0.00 0.00
adenocarcinoma of
nasopharynx

1. Epithelial tumour 65,063 13.08 0.18 10,237 2.06 0.06 21,958 441 0.08 43,292 8.70 0.12
of sal glands and sal
gland type

2. Epithelial 39,290 7.90 0.14 6134 1.23 0.04 13,063 2.63 0.06 25,308 5.09 0.09
tumours of major
salivary glands

2. Salivary gland 22,553 453 0.11 3490 0.70 0.03 7688 1.55 0.05 15,424 310 0.07
type tumours of head
and neck
1. Epithelial tumour 64,877 13.04 0.18 19,905 4.00 0.08 37,241 749 0.11 56,970 11.45 0.13
of oropharynx

2. Squamous cell 62,254 12,51 0.18 19,361 3.89 0.08 36,189 7.27 0.11 54,863 11.03 0.13

carcinoma and
variants of
oropharynx

1. Epithelial tumour 169,507 34.07 0.35 34,040 6.84 0.10 69,929 14.06 0.15 130,941 26.32 0.20
of oral cavity and lip

2. Squamous cell 96,196 19.34 0.25 23,694 4.76 0.09 46,221 9.29 0.12 79,015 15.88  0.16
carcinoma and
variants of oral cavity

2. Squamous cell 63,621 12.79 0.18 9466 1.90 0.05 21,842 439 0.08 47,347 9.52 0.12
carcinoma and
variants of lip

1. Epithelial tumour 1741 0.35 0.04 300 0.06 0.01 587 0.12 0.01 1190 0.24 0.02
of eye and adnexa
2. Squamous cell 895 0.18 0.02 171  0.03 0.01 356 0.07 0.01 726 0.15 0.02

carcinoma and
variants of eye
adnexa
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Table 5 - (continued)

Entity EU Complete Diagnosed Diagnosed Diagnosed
prevalence 1st within within 5 years within 15 years before
January 2003 2 years before before 1st 1st January 2003
1st January 2003 January 2003
N. Prop. SE N. Prop. SE N. Prop. SE N. Prop. SE
2. Adenocarcinoma 348  0.07 0.02 83 0.02 0.01 138  0.03 0.01 247 0.05 0.01
and variants of eye
adnexa
1. Epithelial tumour 1122 0.23 0.02 155 0.03 0.01 317  0.06 0.01 799 0.16 0.02
of middle ear
2. Squamous cell 709 0.14 0.02 139 0.03 0.01 217 0.04 0.01 504 0.10 0.01
carcinoma and
variants middle ear
2. Adenocarcinoma 213 0.04 0.01 8 0.00 0.00 76 0.02 0.00 171 0.03 0.01

and variants middle
ear

N. = number of cases; Prop. = proportion; SE = standard error of the rate estimate.

We additionally investigated the survival by sex, age cat-
egory and region (Table 6). As expected, low numbers did
not always permit calculations and therefore relative sur-
vival rates are shown for first layer entities only. For most
rare tumours considered, prognosis was lower for men
and the lowest for those 65years of age or older. With
few exceptions, the lowest and highest 5-year survival rates
were observed for Eastern Europe and Northern Europe,
respectively.

4, Discussion

The epidemiological indicators presented in this paper refer
to the specific rare tumour list defined in the framework of
the RARECARE project based on localisation and histological
type. The underlying principle of this choice is to address can-
cer entities with specific clinical meaning. In the case of H&N
cancers, natural history of different histological types as well
as more specific tumour localisations were progressively
recognised by physicians dealing with curative loco regional
treatments. At present, tumours of different localisations
are managed differently. The main therapeutic approaches
are surgery, radiotherapy and medical treatment. Depending
on site, histotype and tumour extension these approaches
are used either alone or in combination. Nasopharyngeal car-
cinoma, for example, is traditionally treated with radiother-
apy as its position, immediately below the base of skull and
next to several cranial nerves, precludes curative surgery. To
the contrary, surgery is the treatment of choice in salivary
gland type tumours, irrespective of their site of origin. Oro-
pharyngeal cancer should be subdivided into HPV-positive
and HPV-negative subsets. Unfortunately, we are not able to
provide separate estimates according to HPV status, since this
information is not usually collected by cancer registries. Tu-
mours of the larynx and hypopharynx must be managed sep-
arately from tumours originating from the oropharynx or oral
cavity because they can benefit from treatment strategies that
are aimed to preserve organ function, such as the combined
chemoradiation approach, reserving surgery for salvage

treatment. Oral cavity primaries are usually approached surgi-
cally, simultaneously implementing sophisticated reconstruc-
tive procedures, as they are more easily accessible to clinical
evaluation and manual manipulation and are less susceptible
to ionising irradiation compared to e.g. oropharyngeal or
supraglottic tumours. In this context, epidemiological data
reflecting clinically relevant tumour grouping are essential.

The RARECARE grouping is different from commonly used
classifications, which are mainly based on topography.
Regarding morphology, the rare H&N cancers presented here
do not include non-epithelial histotypes, such as melanomas
(<10% of all H&N cancers). The results presented in this paper
should be compared carefully to previously published figures.
For example, within GLOBOCAN™ the included topography
codes for mouth were C01-C08, while we included C00.0—
C00.9 C02.0-C02.3, C02.9, C03.0-C05.0, C06.0-C06.9, excluding
the base of tongue, parotid gland and salivary glands. Naso-
pharynx was the only singular entity included in GLOBOCAN,
and therefore comparable with regard to topography. How-
ever, GLOBOCAN estimates are currently only available for
2008, while the rates presented here cover 1995-2002.

For rare H&N tumours, the specific localisation of the ori-
gin of cancer may be difficult to define. To assess the extent
of registration bias, cancer registries participating in the
RARECARE reviewed the original data (mainly pathology re-
ports) of two localisations across the oral cavity and orophar-
ynx (C02.8 ‘overlapping lesion of tongue’ and C05.9 ‘Palate
NOS’) and the generic morphology tumour codes (8000,
8001, 8010, 8011) of oral cavity tumours.™ Briefly, the great
majority of registrations did not change, suggesting that this
is mainly a problem of reaching a precise diagnosis, not regis-
tration bias.

For all of the investigated entities, incidence was the
highest in patients 65 years of age and older. For the oro-
pharynx and nasopharynx, incidence rates were relatively
high for those 25-64 years of age as well, which may be re-
lated to viral exposure. HPV® and EBV,’ respectively, are
well-known risk factors for these tumours. This is supported
by the observation that HPV-related cancer appears to be
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Rare Cancers of the Head and Neck

Entity

1 and 5-years Relative Survival Rates
EPITHELIAL TUMOUR OF NASAL CAVITY AND SINUSES

Squamous cell carcinoma & variants of nasal cavity & sinuses 512 |

Intestinal type adenocarcinoma nasal cavity and sinuses
Undifferentiated carcinoma of nasal cavity and sinuses 386
Lymphoepithelial carcinoma of nasal cavity and sinuses 7—i&'
EPITHELIAL TUMOUR OF NASOPHARYNX
Papillary adenocarcinoma of nasopharynx
Squamous cell carcinoma and variants of Nasopharynx 502 |
EPITHELIAL TUMOUR OF SAL GLANDS AND SAL GLAND TYPE
Salivary gland type tumours of head and neck
Epithelial tumours of major salivary glands
EPITHELIAL TUMOUR OF OROPHARYNX
Squamous cell carcinoma and variants of oropharynx 20.0 ]
EPITHELIAL TUMOUR OF ORAL CAVITY AND LIP
Squamous cell carcinoma and variants of lip
Squamous cell carcinoma and variants of oral cavity 776
EPITHELIAL TUMOUR OF EYE AND ADNEXA
Adenocarcinoma and variants of eye adnexa
Squamous cell carcinoma and variants of eye adnexa
EPITHELIAL TUMOUR OF MIDDLE EAR
Adenocarcinoma and variants middle ear

Squamous cell carcinoma and variants middle ear

74.6 HH
49.4 HH
77.4 HH

01 year rel survival

05 year rel survival

77.3 [ 1 |
| [ wom, |

64.9 ——

Toc o ] J

*+5 d
78.0 HH
49.7 HH
n.a.
| n.a.
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84.0 H
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Fig. 1 - One- and five-year relative survival rates by rare H&N epithelial cancer for cancers diagnosed in 2000-2002.

more common in younger patients.’® Epithelial tumours of
the salivary glands, even if exceptional, already occurred in
those 24 years of age and younger. This finding might be ex-
plained by exposure to ionising radiation, which was found
to be a cause of malignant salivary gland tumours in Japa-
nese survivors of the atomic bomb and in patients who
had been receiving irradiation to the head and neck during
childhood for benign conditions e.g. to reduce the size of
the tonsils and adenoids.”’"*®

There was a geographical variation in incidence for can-
cers of nasopharynx, oropharynx and oral cavity and lip.
Southern Europe experienced the highest incidence rate for
cancer of nasopharynx. Eastern Europe presented with the

highest incidence rates for cancer of the oral cavities and lip
and oropharynx. The rates for cancer of the oral cavities
and lip and the oropharynx were lower in the UK and Ireland
and Northern Europe. Geographical differences in incidence,
as well as differences between men and women, may be ex-
plained by differences in risk factors. The highest alcohol
consumption was predominantly observed in the Eastern
European countries, while the lowest levels were found in
Nordic countries.'® For smoking, the highest prevalence rates
in European men were found in the Eastern part (around
47%), and the lowest in Scandinavia and the UK (below
30%), while for Western European countries the prevalence
rate was around 34%.2° For women, smoking prevalence
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Table 6 — One- and five-year relative survival rates by sex, age and European region for rare Head and Neck (H&N) cancers fo
cancers diagnosed in 2000-2002.

Rare cancers of head and neck 1-year relative survival 5-year relative survival
N % SE N % SE

Epithelial tumour of nasal cavity and sinuses 1023 74.60 1.47 1115 49.41 1.83
Sex

Male 658 75.69 1.82 726 49.37 2.29

Female 365 72.68 2.48 411 49.48 3.04
Age category

Agecat 0-24 1 0.00 0.00 0 ! !

Agecat 25-64 438 81.31 1.92 492 52.49 2.46

Agecat 65+ 584 69.45 2.10 653 46.35 2.63
European region

Northern Europe 181 76.14 3.40 184 55.41 4.53

Central Europe 245 78.25 2.93 297 52.27 3.74

Eastern Europe 93 64.23 5.17 93 30.67 5.19

Southern Europe 194 77.93 3.21 256 48.84 3.91

United Kingdom (UK) and Ireland 310 71.94 2.73 323 50.62 3.50
Epithelial tumour of nasopharynx 933 77.97 1.42 1057 49.73 1.76
Sex

Male 658 77.43 1.70 784 47.61 2.06

Female 275 79.27 2.55 283 55.11 3.35
Age category

Agecat 0-24 46 95.63 3.06 53 85.78 5.06

Agecat 25-64 599 84.55 1.51 648 53.89 2.08

Agecat 65+ 288 60.83 3.06 362 32.61 3.09
European region

Northern Europe 136 78.59 3.66 151 58.84 4.70

Central Europe 202 84.59 2.72 236 55.80 3.96

Eastern Europe 111 72.42 4.37 132 43.49 4.95

Southern Europe 262 80.64 2.55 313 46.88 3.18

UK and Ireland 222 71.51 3.14 256 45.72 3.61
Epithelial tumour of sal glands and sal gland type 3152 83.96 0.73 3499 65.41 1.04
Sex

Male 1740 81.24 1.03 1951 59.14 1.43

Female 1412 87.29 1.00 1548 72.86 1.49
Age category

Agecat 0-24 74 100.04 0.00 87 99.05 1.17

Agecat 25-64 1453 89.60 0.83 1621 71.77 1.23

Agecat 65+ 1625 77.89 1.18 1793 55.66 1.67
European region

Northern Europe 592 88.13 1.49 629 73.49 2.35

Central Europe 753 84.29 1.49 936 65.80 2.04

Eastern Europe 314 70.18 2.76 314 43.00 3.39

Southern Europe 567 84.02 1.69 720 66.87 2.33

UK and Ireland 926 85.65 1.32 967 65.84 2.03
Epithelial tumour of oropharynx 6899 70.68 0.57 7171 39.91 0.66
Sex

Male 5307 69.05 0.67 5586 37.67 0.73

Female 1592 76.06 1.12 1592 47.67 1.44
Age category

agecat 0-24 6 83.41 15.23 6 55.85 24.98

Agecat 25-64 4689 74.12 0.66 4847 42.56 0.77

Agecat 65+ 2204 63.09 1.10 2372 33.33 1.20
European region

Northern Europe 828 78.78 1.48 828 52.84 2.05

Central Europe 2109 75.48 1.01 2362 42.97 1.20

Eastern Europe 1005 53.61 1.61 1017 20.06 1.34

Southern Europe 1129 71.52 1.39 1458 36.49 1.45

UK and Ireland 1828 70.76 1.11 1828 45.97 1.41
Epithelial tumour of oral cavity and lip 11,148 80.53 0.41 12,331 57.84 0.56
Sex

Male 7500 79.73 0.51 8480 56.03 0.67

Female 3648 82.18 0.71 3851 61.89 1.02

(continued on next page)
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Table 6 — (continued)

Rare cancers of head and neck 1-year relative survival 5-year relative survival

N % SE N % SE

Age category

Agecat 0-24 24 83.28 7.66 24 68.49 10.11

Agecat 25-64 5307 81.49 0.55 5935 56.36 0.70

Agecat 65+ 5817 79.60 0.61 6377 59.69 0.89
European region

Northern Europe 1826 82.70 1.00 1870 64.35 1.47

Central Europe 2746 81.04 0.83 3348 58.02 1.08

Eastern Europe 1241 69.55 1.38 1354 41.27 1.57

Southern Europe 1988 81.96 0.94 2768 58.38 1.21

UK and Ireland 3347 82.22 0.74 3347 60.83 1.11
Epithelial tumour of eye and adnexa 70 94.22 0.04 83 84.69 0.07
Sex

Male 43 90.51 0.06 53 78.76 0.09

Female 27 99.86 0.04 36 93.35 0.10
Age category

Agecat 0-24 0 ! ! 0 ! !

Agecat 25-64 24 96.45 0.04 32 90.09 0.07

Agecat 65+ 46 92.91 0.05 51 81.71 0.10
European region

Northern Europe 14 104.9 0.00 14 89.51 0.25

Central Europe 14 95.26 0.08 20 75.86 0.15

Eastern Europe 7 75.63 0.18 9 62.41 0.30

Southern Europe 15 92.79 0.09 27 81.01 0.13

UK and Ireland 20 93.64 0.07 26 92.43 0.12
Epithelial tumour of middle ear 64 71.04 6.06 89 43.03 6.59
Sex

Male 36 77.94 7.62 51 44.50 9.35

Female 28 62.51 9.50 41 41.71 9.29
Age category

Agecat 0-24 0 ! ! 0 ! !

Agecat 25-64 25 80.52 8.05 38 52.30 9.46

Agecat 65+ 39 64.61 8.34 54 35.48 8.58
European region

Northern Europe 4 102.40 0.00 0 ! !

Central Europe 17 78.90 11.09 27 74.20 13.66

Eastern Europe 7 72.42 17.31 10 17.56 15.18

Southern Europe 4 54.49 27.24 8 41.79 26.97

UK and Ireland 32 64.71 8.86 40 34.23 8.91

! = not enough cases to produce statistic; SE = standard error of the survival estimate; SAL = salivary.

sooner than men,”® or possibly by hormonal differences,

which was suggested by Micheli et al.?*

equals approximately 25% in Western countries and approxi-
mately 20% in Eastern countries.?

Whether these differences in smoking habits may addi-
tionally explain survival differences are unclear. Heavy tobac-
co smoking®*? and heavy alcohol drinking®! appeared to
worsen the prognosis for larynx cancer patients, but also no
difference in prognosis for oral tongue squamous cell carci-
noma by smoking and alcohol drinking was observed.?® If
alcohol drinking and smoking are prognostic factors, this
may explain the difference in survival rates between men
and women and between countries. The mostly higher rela-
tive survival rates that were observed for women are in accor-
dance with existing literature®® and might additionally be
explained by the detection of cancer at an earlier stage, since
women are more involved in health and consult physicians

Another explanation for the lower survival rates in Eastern
Europe may be related to social economic status (as indicated
by a lower gross domestic product®® and lower proportion of
persons with tertiary education),?’” since it has been shown
that patients living in poorer districts have lower relative sur-
vival rates than patients living in wealthier districts in Eng-
land and Wales.?® Geographic comparisons of these survival
data have to be considered carefully, since our data were
not age standardised due to the low number of cases. How-
ever, the conclusions will not change since Eastern European
populations are generally younger.?

The European definition of rare diseases ‘Rare diseases,
including those of genetic origin, are life-threatening or
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chronically debilitating diseases which are of such low preva-
lence that special combined efforts are needed to address
them. As a guide, low prevalence is taken as prevalence of
less than 5 per 10,000 in the Community’® is different from
our definition of rare cancers ‘cancer with an incidence rate
less than 6 per 100,000’. However, this difference does not af-
fect any of the cancer entities described in this paper, since
these are considered rare according to both definitions.
Therefore, the diagnosis and treatment for all cancer entities
described in this paper should be centralised.
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Appendix A. The RARECARE Working Group
consists of

Austria: N Zielonk (Austrian National Cancer Registry); Bel-
gium: E Van Eycken (Belgian Cancer Registry); H Sundseth
(European Cancer Patient Coalition) France: G Hedelin (Bas-
Rhin Cancer Registry); J Faivre (Cote d’Or Digestive Cancer
Registry); AS Woronoff (Doubs Cancer Registry); A Buemi
(Haut-Rhin Cancer Registry); B Tretarre (Hérault Cancer Regis-
try); M Colonna (Isére Cancer Registry); S Bara (Manche Can-
cer Registry); O Ganry (Somme Cancer Registry); P
Grosclaude (Tarn Cancer Registry); Germany: B Holleczek
(Saarland Cancer Registry); J Geissler (CML Advocates Net-
work); Iceland: L Tryggvadottir (Icelandic Cancer Registry); Ire-
land: S Deady (National Cancer Registry of Ireland); Italy: F
Bellu (Alto Adige Cancer Registry); S Ferretti (Ferrara Cancer
Registry); D Serraino (Friuli Venezia Giulia Cancer Registry);
M Vercelli (Liguria Cancer Registry c/o IST/UNIGE, Genoa); S
Vitarelli (Macerata Province Cancer Registry); C Cirilli (Mode-
na Cancer Registry); M Fusco (Napoli Cancer Registry); A Tra-
ina (Palermo Breast Cancer Registry); F Bozzani (Parma
Cancer Registry); A Giacomin (Piedmont Cancer Registry,
Province of Biella); R Tumino (Cancer Registry and Histopa-
thology Unit, “M.P. Arezzo” Civic Hospital, Ragusa); L Man-
gone (Reggio Emilia Cancer Registry); F Falcini (Romagna
Cancer Registry); G Senatore (Salerno Cancer Registry), M
Budroni (Sassari Cancer Registry); S Piffer (Trento Cancer Reg-
istry); E Crocetti (Tuscan Cancer Registry); F La Rosa (Umbria
Cancer Registry); G Tagliabue (Varese Cancer Registry); A Fiore
(Veneto Cancer Registry); PG Casali, A Gronchi, M Ruzza, S
Sowe, A Trama (Fondazione IRCCS Istituto Nazionale dei
Tumori); R De Angelis, S Mallone, A Tavilla (Centro Nazionale
di Epidemiologia, Istituto Superiore di Sanita); AP Dei Tos (Lo-
cal Health Unit No. 9, Region of Veneto); Malta: K England
(Malta National Cancer Registry); Norway: G Ursin (Cancer
Registry of Norway); Poland: ] Rachtan (Cracow Cancer Regis-

try); S Gozdz (Kielce Cancer Registry); M Zwierko (Warsaw
Cancer Registry); M Bielska-Lasota (National Institute of Pub-
lic Health - National Institute of Hygiene, Warsawy); J Slowin-
ski (Department of Neurosurgery in Sosnowiec, Medical
University of Silesia); Portugal: A Miranda (Southern Portugal
Cancer Registry); Slovakia: Ch. Safaei Diba (National Cancer
Registry of Slovakia); Slovenia: M Primic-Zakelj (Cancer Regis-
try of Slovenia); Spain: A Mateos (Albacete Cancer Registry); R
Martinez (Basque Country Cancer Registry); A Torrella-Ramos
(Castillon Cancer Registry); R Marcos-Gragera (Girona Cancer
Registry); MD Chirlaque (Department of Epidemiology, Murcia
Regional Health Authority, Spain; and CIBER Epidemiologia y
Salud Publica (CIBERESP)); C Moreno (Navarra Cancer Regis-
try); J Galceran (Tarragona Cancer Registry); C Martinez-
Garcia, JM Melchor, MJ Sanchez (Escuela Andaluza de Salud
Publica),

JA Virizuela-Echaburu (Hospital Universitario Virgen Macare-
na, Sevilla); A Cervantes (University of Valencia); Sweden:
Jan Adolfsson (Stockholm-Gotland Cancer Registry); M Lambe
(Uppsala Regional Cancer Registry), TR Moller (Lund
University Hospital); Ulrik Ringborg (Karolinska Institute);
Switzerland: G Jundt (Basel Cancer Registry); C Bouchardy
(Geneva Cancer Registry); SM Ess (St. Gallen Cancer Registry);
A Bordoni (Ticino Cancer Registry); I Konzelmann (Valais
Cancer Registry); JM Lutz (National Institute for Cancer
Epidemiology and Registration);

The Netherlands: O Visser, R Otter, S Siesling, JM van der
Zwan (Comprehensive Cancer Centre the Netherlands);
JWW Coebergh (Eindhoven Cancer Registry); UK-England:
DC Greenberg (Eastern Cancer Registration and Information
Centre); J Wilkinson (Northern and Yorkshire Cancer Regis-
try); M Roche (Oxford Cancer Intelligence Unit); J Verne
(South-West Cancer Intelligence Service); D Meechan (Trent
Cancer Registry); G Lawrence (West-Midlands Cancer Intelli-
gence Unit); MP Coleman (London School of Hygiene and
Tropical Medicine), ] Mackay (University College of London);
UK-Northern Ireland: A Gavin (Northern Ireland Cancer
Registry);

UK-Scotland: DH Brewster (Scottish Cancer Registry);
I Kunkler (University of Edinburgh);

UK-Wales: C White (Welsh Cancer Intelligence & Surveillance
Unit).
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