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Abstract

Introduction: Sinonasal malignancies (SNM) are rare and the prognosis is generally poor. Recently, a change in incidence for SNM

has been reported. In this study, we investigated population-based trends for SNM in Sweden.

Methods: We identified 3,221 patients from the Swedish National Cancer Registry diagnosed with primary malignancies arising

from the nasal cavity, paranasal sinuses, or both, during the period 1960 through 2010. Incidence, gender and age, anatomical

sites and relative survival were investigated.

Results: The incidence for SNM decreased except for sinonasal malignant melanoma (SNMM) and adenoid cystic cancer (even

though a very small group) during the study period. More than 50 % of the malignancies involved the nasal cavity. The five-year

relative survival was highest for adenoid cystic cancer followed by adenocarcinoma. SNMM and undifferentiated carcinoma had

the poorest prognosis.

Conclusion: We found that the incidence for SNM has decreased during the study period 1960 through 2010, except for SNMM

that has increased.
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Introduction

Malignancies of the nasal cavity and the paranasal sinuses are
rare, accounting for approximately 0.1 % of all malignancies

and 5 % of all head and neck malignancies in Sweden®. The
incidence of sinonasal malignancy (SNM), except sinonasal ma-
lignant melanoma (SNMM), has been reported to decrease since
1960 in Sweden. However, the reason for this is still unknown@2.
The decreasing incidence, except for squamous cell carcinoma
(SCC) in women, has also been shown in a study in the Nether-
lands from 2012 @, Another large study in the United States from
2011 found a relatively stable incidence the last 30 years®.
Generally, these tumours have a poor prognosis as they often
present at a locally advanced stage. Despite treatment, the
5-year survival rate for patients with SNMs is poor especially for
undifferentiated tumours and SNMMs. Due to the scarcity of

SNMs, treatment in Sweden as well as internationally, has been
based on local traditions. Therefore the effect of different treat-
ment modalities on the survival is still uncertain®*>9),

The purpose of the current study was to explore the incidence
trends, the survival changes in different histological subtypes
of SNMs, and gender related differences. We used the Swedish
Cancer Registry (SCR), which due to the high registration rate
harbours a unique opportunity to study incidence trends and
prognosis of SNMs in Sweden over time. Our investigation
included all sinonasal malignancies in Sweden registered from
1960 to 2010.

Materials and methods
Subjects
All patients in Sweden diagnosed with sinonasal malignancies
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from 1960-2010 were identified using the Swedish Cancer
Registry (SCR). The SCR was established in 1958 by the National
Board of Health and Welfare™. All clinicians and pathologists or
cytologists diagnosing a primary case of cancer must by law file
a report. The SCR covers approximately 96% of all cancer cases
diagnosed in Sweden. Approximately 94% of the cases are mor-
phologically verified. Since the reliability of the SCR is uncertain
concerning the two first years, we used data from 196079,

The SCR classifies reported cases using the ICD-7. Clinical diag-
noses according to ICD-8 to ICD-10 have been transformed to
ICD-7 in the register. We included all malignant tumours in the
sino-nasal area, numbered 160.0, 160.2, 160.7-160.9 according
to the ICD-7. Information extracted from the SCR included
standard data such as, histological subtype, localization, age and
date at diagnosis and gender. Information on clinical stage is
only available in the SCR for patients diagnosed from 2004 and
could not be used to study long-term temporal trends.

Using the emigration-, immigration- and date of death registers
from Statistics Sweden, we were able to identify patients lost to
follow-up and to analyse survival. For the survival analysis, we
included patients diagnosed up to 2010 with follow-up to the
end of 2012.

To calculate incidence rates, annual population- and gender
distribution, data were also retrieved from Statistics Sweden
(Statistical Yearbook of Sweden. Publication Services Statistics,
Sweden, Annual Publications. Orebro).

The study was approved by the Regional Ethics Committee at
the Karolinska Institute.

Statistics

The cancer cases were divided into 16 age groups according to
age at diagnosis, each age span including five years, except for
the oldest (=85 years). The calendar period was divided into five-
year-periods beginning in 1960. Incidence rates were calculated
by dividing the number of cases in each calendar period by the
total average population in each age group in the respective ca-
lendar period. The incidence rates were calculated for the whole
population as well as sex specific. For comparison, the rates are
also adjusted to the Swedish Standard Population of year 2000
as well as the World Standard Population of 1966. Differences

in the five-year periods incidence rates were analysed and their
p-values are given.

We estimated relative survival ratios as a measure of patient sur-
vival ©. Relative survival provides a measure of excess mortality
due to cancer without relying on cause of death information; it
is defined as the observed all-cause survival in the patients di-
vided by the expected survival of a comparable group from the
general population. Expected survival was estimated using the
Ederer Il method from Swedish population life-tables stratified
by age, sex, and calendar period. Poisson regression” was used

to model the effect of age at diagnosis, sex, and calendar year

at diagnosis, on the excess mortality rate ratio. Relative survival
was calculated as the ratio of the observed to the expected
survival rate, in which the later was inferred from the survival of
the entire Swedish population in the same age, sex and calendar
year stratum. The age -standardized relative survival rate"

was also estimated using age distribution (<55, 55-69, >70) at
cancer diagnosis among all patients. To investigate independent
effects of patient characteristics along with calendar period, we

Table 1. Characteristics of patients with sinonasal malignancies in
Sweden 1960-2010.

Patient characteristics All patients (n = 3221)

Age, year n (%)
<55 581 (18.0)
55-69 1153 (35.8)
>70 1487 (46.2)
Gender
Females 1258 (39.1)
Male 1963 (60.9)
Histological subtype
Squamous cell 1476 (45.8)
Adenocarcinoma 393(12.2)
Melanoma 306 (9.5)
Adenoid cystic 129 (4.0)
Undifferentiated 494 (15.3)
Other 423 (13.1)
Localization, anatomical site
Nasal cavity 1608 (49.9)
Maxillary sinus 1012 (31.4)
Other sinus 340 (10.6)
Spread growth 94 (2.9)
Not specified 167 (5.2)
Age Years
Range 0-100
Mean 66.4
Median 68.0
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Table 2. Histology and topography of 3,221 patients with sinonasal malignancies in Sweden, 1960-2010.

No. (%)

Histology Women

Squamous cell carcinoma 1476 930 (47.4%) 546 (43.4%) 63%
Adenocarcinoma 393 300 (15.3%) 93 (7.4%) 76%
Melanoma 306 137 (7.0%) 169 (13.4%) 45%
Adenoid cystic carcinoma 129 60 (3.1%) 69 (5.5%) 47%
Undifferentiated 494 298 (15.2%) 196 (15.6%) 60%
Other 423 238 (12.1%) 185 (14.7%) 56%
Total 3221 1,963 (100%) 1,258 (100%) 61%

also fit gender-specific Poisson regression models for excess
mortality adjusting for follow-up time, period of diagnosis and
age diagnosis®. This model was estimated in the framework of
generalized linear models assuming a poisson distribution for
the observed numbers of deaths.

Statistical analysis was done in STATA, SAS 9.2 and Excel.

Results

Frequency of sinonasal malignancies

Using the SCR a total of 3,221 patients with non-lymphoid
malignant tumours of the sinonasal cavity and the paranasal
sinuses were identified (Table 1). The majority were diagnosed in
the sixth decade or later. SNMM had the highest average age at
diagnosis of 71.7 years in contrast to adenoidcystic cancer that
had the lowest mean age at diagnosis, 62.5 years.

The predominant histopathological diagnosis was SCC followed
by adenocarcinoma and SNMM. A majority of patients with SNM
were male. 65 % of the patients with SCC were male, but for
SNMM and adenoid cystic carcinoma , the women predomina-
ted (55% and 53%, respectively)(Table 2).

In total, 50.5 % of the tumours involved the nasal cavity, and
31.7% affected the maxillary sinus. The remaining tumours were
localized in the other sinuses or had a spread growth. Over the
years, we find an increasing proportion tumours originating
from the nasal cavity compared to tumours from the maxillary
sinuses. There were no differences in localization between gen-
ders. However, we found that SNMM had a higher frequency of
tumours located in the nasal cavity compared to SCC (Table 2).

Incidence of sinonasal malignancies
For SNM the overall incidence rate per 100,000 decreased from

77

No. (%) Mean age (Yrs)
Nasal cavity Mz;(ril‘::ry All  Men
37% 713 (483%) 568(38.5%) 195(13.2%) 676 66.6 69.3
24% 178(453%) 65(16.5%) 150(38.2%) 658 658 658
55% 250 (81.7%) 23 (7.5%) 33(10.8%) 717 710 723
53%  50(38.8%) 52 (40.3%) 27 (20.9%) 625 616 633
40% 187 (37.9%) 195(39.5%) 112(22.7%) 653 63.7 67.8
44% 230(54.4%) 109(25.8%) 84(19.9%) 615 585 654
39% 1,608 (49.9%) 1,012(31.4%) 601(18.7%) 66.4 652 683

1.19in the 1960°s to 0.86 in the 2000°s. The incidence trend for
men and women did not differ over the years (Figure 1).

SCC as well as undifferentiated carcinoma decreased whereas
the incidence of adenocarcinoma increased in the beginning of
the study period and decreased at the end. SNMM is the only
sinonasal malignancy that has increased in incidence during the
study period (from 0.04 1960-1964 to 0.15 2005-2010) (Figure
2a-e).

Survival of sinonasal malignancies

We evaluated the 5-year relative survival data for all patients
from 1960 to 2010. In total, 36 patients were lost to follow-up.
We found that women had a 4 % lower excess mortality than
men, but this was not statistically significant (p = 0.48). During
the study period, the survival improved over time for both gen-
ders regardless the histological diagnosis (Figure 3 and 4).

The patients with adenocarcinoma and SCC had a 5-year survi-
val of 56 % and 46 %, respectively. SNMM and undifferentiated
carcinoma had a poorer prognosis, 27 % and 37 %, respectively.
Patients with adenoid cystic cancer had the best 5-year progno-
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Figure 1. Incidence of sinonasal malignancies in Sweden, 1960 - 2010.
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Figure 2a. Incidence of SSC in Sweden, 1960 - 2010.
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Figure 2c. Incidence of SNMM in Sweden, 1960 - 2010.

sis, 58 %.

Patients with tumour originating from the nasal cavity have

a better prognosis (mean overall survival 84.2 months) than
patients with tumours localized in the maxillary sinuses (mean
overall survival 55.2 months) (p < 0.0001).

Discussion

In our study, which is one of the largest population based stu-
dies of SNM in recent years, we found that the overall incidence
for SNM in Sweden has decreased during the study period 1960
through 2010. However, SNMM'’s are the only SNM that has
increased significantly in the same time period. We found no
improvement in the survival of patients with SNM over the last
50 years.

The most frequent sinonasal malignancy during the study
period was SCC followed by adenocarcinoma, which also
recently has been shown in a large international comparison
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Figure 2d. Incidence of undifferentiated carcinoma in Sweden, 1960 -
2010.
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Figure 2e. Incidence of adenoid cystic cancer in Sweden, 1960 - 2010.

of the incidence and mortality of sinonasal cancer?. However,
when comparing incidence data from 1960 and 2010, SCC was
still the most frequent tumour followed by SNMM, which was
rare in 1960. This increase in the incidence of SNMM has recently
been observed in other studies®'>'%. The differences in distribu-
tion over time of the various histological types might reflect an
actual increase and decrease of different histological types but
also improved diagnostic methods. Presumably, new diagnostic
tools such as immunohistochemical markers have increased the
accuracy of identifying certain tumours, where undifferentiated
tumours in 1960 now are likely to have a specified histological
diagnosis. However, for SNMM'’s the increased incidence may not
only be explained by the improvement of diagnostic methods®.
The number of cutaneous malignant melanomas continues

to increase in many parts of the world, whereas incidence of
mucosal melanomas such as vulvar and ano-rectal melanoma,
shows a more complex pattern with a decreasing or stable ?*
incidence rate.

An association between sinonasal malignancies and exposure
to inhaled carcinogens such as wood dust has been described in
several studies published in the late 1960s and early 1970s'>'9,
Adenocarcinoma of the nasal cavity or sinuses is strongly related
to exposure to dust from hard wood or leather dust7'®. It has
been suggested that occupational exposure to formaldehyde
might induce SNMM/?), Heavy air pollution has been descri-

bed to be an etiological factor for SNM in general®2, It may

be hypothesised that the decreasing incidence in most of the
different histological types of SNM may be correlated to better
working conditions and reduced air pollution over the years.
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Figure 3. Temporal trends in 5-year relative survival stratified to gender.

The decreasing incidence for SCC might be due to reduced
occupational exposure and smoking habits that we know play

a crucial role in the pathogenesis®. Interestingly, though, our
data does not show any clear-cut difference in 5-year survival
between men and women in contrast to other authors®. This
has also been confirmed by others in long-term survival analy-
sis@", where survival is proposed to be linked to stage at diagno-
sis, extent of spread, onset of symptoms rather than gender.
The proportion tumours in the nasal cavity (50.5%) were

similar to other studies“>'2. It would be lower if it were not for
the SNMM'’s, which are more frequent in the nasal cavity. The
increasing proportion tumours originating from the nasal cavity
compared to the maxillary sinuses for all SNM over the study pe-
riod was also found in a recent published article by Youlden and
colleagues?. The reason for this is unknown. Possibly patients’
and doctors’ delay in the 1960’s may have resulted in a misclas-
sification of the tumour in the 1960°s compared to the 2010°s,
where the better diagnostic tools and earlier diagnosis gives a
more reliable origin of the tumour. Some of the tumours in the
nasal cavity (SCC and SNMM) may be misclassified as they might
originate from the skin in the vestibulum nasi. It might also have
been difficult to differentiate between primary tumours origi-
nating from the nasal cavity, the ethmoid sinuses and maxillary
sinuses before the modern diagnostic tools became available
(CT and MRI).

We also found a significant better survival for patients with
tumours originating from the nasal cavity compared to other
location, which is consistent with other studies®®??, presuma-
bly because tumours from the nasal cavity present earlier with
symptoms such as nasal blockage and are therefore earlier
diagnosed.

Even though the proportion of SNMM has increased, there is a
slight increase in overall relative 5-year survival. Surprisingly, the
new treatment strategies and modern diagnostic tools, which
facilitate a greater precision of therapy have not significantly
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Temporal trends in S-year relative survival
Cancer of the nasal canity and paranssal sinuses in Sweden 1980-2010 (follow-up o 2012)
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Figure 4. Temporal trends in 5-year relative survival stratified to cancer

type.

ameliorated treatment outcome.

Unfortunately, we were not able to retrieve data on how the
tumour stage changed over time, although a recent study by
Jangard and colleagues has shown that SNMM tend to have an
increased number of more advanced tumours over the years in
Sweden®,

The strength of our study, which is the largest European popu-
lation based study on SNM of its kind, is that it is based on data
from a nationwide population based cancer registry, SCR, with

a uniquely high coverage rate”®. Furthermore, our study is the
first to describe the trends in incidence and survival of sinonasal
malignancies in Sweden over a long period. The weakness is that
due to the rarity SNM and even more in some of the histological
subtypes, conclusions from this material may difficult.

Conclusion

In conclusion, as a group SNM in Sweden have decreased over
the last 50 years. However, SNMM have increased and is now the
second most common SNM. Despite improvement in prognosis
in other malignancies treatment of SNM still has a poor survival
outcome.
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