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MORTALITY

Cancer of the Nasal Cavity, Middle Ear and
Accessory Sinuses — 15 Year Comparative Survival
and Mortality Analysis by Age, Sex, Race, Stage,
Grade, Cohort Entry Time-Period, Disease Duration

and Topographic Primary Sites: A Systematic Review
of 13,404 Cases for Diagnosis Years 2000-2017:

(NCI SEER*Stat 8.3.8)
Anthony F. Milano, MD, MPH, MA, DBIM

Background.—Sinonasal malignancies are rare, aggressive, deadly
and challenging tumors to diagnose and treat. Since 2000, age-adjusted
incidence rates average less than 1 case per 100,000 per year, male and
female combined, in the United States. For the entire cohort, 2000-2017,
overall median age-onset was 62.6 years. Carcinoma constitutes over
90% of these upper respiratory cancers and most cases are advanced,
more than 72% (regional or distant stage) when the diagnosis is made.
Composite mortality at 5 years was 108 excess deaths/1000/year with
a mortality ratio of 558%, and 41% of deaths occurred in this time
frame. As a consequence, observed median survival was approxi-
mately 6 years with 5-year cumulative observed survival (P) and rela-
tive survival rates (SR) 53% and 60%. This mortality and survival
update study follows the World Health Organization International
Classification of Diseases for Oncology-3" Edition (ICD-O-3)! topo-
graphical identification, coding, labeling and listing of 13,404 patient-
cases accessible for analysis in the United States National Cancer
Institute’s Surveillance, Epidemiology and End Results program (NCI
SEER Research Data, 18 Registries), 2000-2017 located in 8 primary ana-
tomical sites: C30.0-Nasal cavity, C30.1-Middle ear, C31.0-Maxillary sinus,
C31.1-Ethmoid sinus, C31.2-Frontal sinus, C31.3-Sphenoid sinus, C31.8-
Overlapping lesion of accessory sinuses, C31.9-Accessory sinus, NOS.
Objectives.—1) Utilize national population-based SEER registry data
for 2000-2017 to update cancer survival and mortality outcomes for 8
ICD-O-3 topographically coded sinonasal primary sites. 2) Discern
similarities and contrasts in NCI-SEER case characteristics. 3) Identify
current risk pattern outcomes and shifts in United States citizens,
2000-2017.

Methods.—SEER Research Data, 18 Registries, Nov 2019 Sub (2000~
2017)*? are used to examine the risk consequences of 13,404 patients
diagnosed with sinonasal malignancies, 2000-2017, in this retrospective
population-based study employing prognostic data stratified by topog-
raphy, age, sex, race, stage, grade, 2 cohort entry time-periods (2000-06
& 2007-17), and disease-duration to 15 years. General methods and
standard double decrement life table methodologies for displaying and
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converting SEER site-specific annual survival and mortality data to
aggregate average annual data units in durational intervals of 0-1, 0-2,
1-2, 2-5, 0-5, 5-10, and 10-15 years are employed. The reader is referred
to the “Registrar Staging Assistant (SEER*RSA)” for local-regional-dis-
tant Extent of Disease (EOD) sources used in the development of stag-
ing descriptions for the Nasal Cavity and Paranasal Sinuses (maxillary
and ethmoid sinuses only) and Summary Stage 2018 Coding Manual
v2.0 released September 1, 2020. Cancer staging & grading procedural
explanations, statistical significance & 95% confidence levels* are
described in previous Journal of Insurance Medicine articles™® and other
publications.”® Poisson confidence intervals at the 95% level based on
the number of observed deaths are used in this study but not dis-
played here to conserve space on the mortality tables. Excluded were
all death certificate only and those alive with no survival time.
Results.—In the SEER 18 registries, a total of 13,404 patient cases
(2000-2017) were available for analysis with an incidence of less than
one patient per 100,000 people. From this group, analysis for survival
and mortality totaled 10,624 patients. Males comprised 59.3% of cases
and females 40.7%. Whites represented 80.3% of cases and black, others
& unknown patients comprised 19.7%. The most common anatomic
site of malignancy was the nasal cavity (49.7%); least common was
the frontal sinus (1.2%). From diagnosis, across the span of 8 pri-
mary sites, first-year mortality rates q ranged from 14.3% (C30.0-
nasal cavity) to 30.2% (C31.8-overlapping sinus) with corresponding
excess death rates (EDR) of 118/1000/year and 279/1000/year. For
single sites, the 5-year cumulative survival ratio (SR) was highest for
the nasal cavity (69.5%) and lowest for overlapping lesions of the
accessory sinuses (47.2%) with EDRs of 76 and 169 per 1000 per year
respectively Overall, 5-year relative survival (SR) for all sinonasal
tract malignancies combined was 60.3%, excess mortality (EDR) 108
per 1000 per year and mortality ratio 558%.

Conclusions.—The 8 sinonasal cancer primary sites are characterized
by a low percentage of cases in the localized stage (28%). Since excess
mortality is high even in the localized stage, overall prognosis is very
poor for all patients. Excess mortality persists in cancer of the sinonasal
tract as long as 10-15 years after diagnosis and treatment. EDR in the
15-year durational-interval, all sinonasal sites combined remained sig-
nificant at 27.6 per 1000 per year with continuing decrease in cumula-
tive survival ratio (SR) to 43.9%.

INCIDENCE

Incidence trends are very low for cancer of the
upper respiratory tract (defined in the SEER
registries as nasal cavity, accessory sinuses and
middle ear). Overall age-adjusted incidence rates
of new cases of invasive cancer of the sinonasal
region in the United States, 2000-2017, was 0.7
per 100,000 men and women per year. Chart 1
indicates that incidence rates increase with age
and vary by sex and race in the US Incidence is
higher in males than in females, higher in
whites than in blacks, and higher with increas-
ing age.
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Trends in SEER incidence rates age-adjusted to
the 2000 US Standard Population by sex & race
indicate that the average annual percent change
(AAPC) from 1975-2017 was —0.3 per 100,000
per year in all races & both sexes; the percent
change (PC) in this time-period was —8.5.

SEER CASE STATISTICS

The 13,404 cases of cancer of the nasal cav-
ity, middle ear and sinuses present in the
SEER 18 Registries, 2000-2017, were distrib-
uted for the sinonasal group composite by
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Chart 1. Nose, Nasal Cavity, Middle Ear, Sinuses, SEER 21 Registries, 2000-2017: SEER Age-Adjusted Incidence Rates,
2000-20173
All Races Whites Blacks
Total Males Females Total Males Females Total Males Females
All ages 0.7 0.9 0.5 0.7 0.9 0.5 0.6 0.9 0.5
Under 65 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.6 0.3
65 & over 2.8 3.7 2.1 2.9 3.8 2.2 22 3 1.7

Rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130) standard.

age, sex, race, stage, and grade shown in
Chart 2. Data for individual topographical
primary sites are presented in Chart 3. The
SEER historic stage A selection code is used
for staging (local, regional or distant). Over-
all, there were 8996 staged cases and 2,722
(23.2%) unstaged. Local cases 27.8%, regional
51.5%, distant 20.7%; regional-distant staging
72.2%. A total of 6899 cases were graded and
4247 (38.1%) were of unknown grade. After
exclusion of cases with no follow-up data,
10,624 patients remained for survival and
mortality analysis. Mean ages for males and
females were 61.6 years and 64.2 years,
respectively. Ethnic mean ages were whites
63.7, blacks 56.7, other 57.9, and unknown
60.8 years. As shown in the Figure, one-third
of female cases were diagnosed at ages 75
and higher. There was a 1.5-to-1 male-to-
female ratio by diagnostic frequency with
males accounting for 59.3% of cases and
females 40.7%. The ethnic distribution of
patients with sinonasal region cancer in the
SEER frequency database was white 80.3%,
black 9.0%, other 9.8%, and unknown 0.9%.
Comparative male and female sinonasal
topography group-composite diagnostic
frequency with advancing age is illustrated in
the Figure. The zenith of male diagnostic fre-
quency (12.4%) occurs at quinquennial ages
60-64; male mean age at diagnosis, 61.6-years.
Female diagnostic frequency crests at ages
85+ (12.1%), with approximately one-third of
cases diagnosed from age 75 to 85+ years.
Female mean age at diagnosis was 64.2 years.
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CANCER CASES STUDIED

Overall demographic data are given above
for 13,404 patients with cancer of the nasal cav-
ity, sinuses and middle ear in the 2000-2017
database. After the exclusion of patients with
no follow-up data, 10,624 patients remained
for analysis of mortality and survival. Of these
remaining patients, 8404 were white (79%),
2220 were black, and other and unknown
patients made up 20.9%. Nasal cavity con-
tained most patient cases (6604), all sinuses
combined contained 6473 cases, and least cases
(163) were contained in the frontal sinus. The
mean age at diagnosis for males and females,
all sites combined, was 62.6 years.

FOLLOW-UP

Standard procedures were used by the 18
SEER registries in the follow-up (FU) of
patients and in the confirmation of death
data. Losses to FU were very low, less than
0.5% of all entrants at 5 years. Losses were
higher in Hispanics than in black and
white patients.

RESULTS

Because of the small number of cases, results
have been confined to 4 tables. Table 1 presents
data for the entire sinonasal cancer group com-
posite, with an age division restricted to those
age <65 and those age 65 and up. There is no
separation by cohort in Table 1, and data by
sex are given only for all ages and stages
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Chart 2.

SEER: Composite Sinonasal Statistics, 2000-2017

Topography Primary
Site Code-Composite:

C30.0-1, C31.0-3, C31.8-9 M&F Percent Male Percent Female Percent
Age x Number % Number % Number %
<45 1888 14.1 1148 14.4 740 13.6
45-54 1982 14.8 1265 15.9 717 13.1
55-64 2911 21.7 1825 23.0 1086 19.9
65-74 2975 22.2 1840 23.2 1135 20.8
75 up 3648 27.2 1868 23.5 1780 32.6
All ages 13404 100.0 7946 59.3 5458 40.7
Mean x-years 62.6 61.6 64.2
Race White Black Other Unknown
No. & % 10766 80.3 1202 9.0 1312 9.8% 124 0.9%
Mean x-yrs. 63.7 56.7 57.9 60.8
Entrants M&F % Male % Female %
Freq. 2000-17 13404 7946 59.3 5458 40.7
Surv. 2000-17 10624 79.3 6320 47.2 4304 32.1
Stage Local Regional Distant Reg-Dist Unstaged Total Staged
M&F No, 2499 4632 1865 6497 2722 8996
% 27.8 51.5 20.7 72.2 23.2
Grade I 1I I v Unknown All Graded
M&F No. 1075 2429 2371 1024 4247 6899
% 15.6 35.2 343 14.8 38.1

combined. Annual EDR values (excess death
rate) in the first duration interval ranged from
16 per 1000 in localized stage patients under
65, to 394 per 1000 in distant stage patients 65
and up. Excess mortality decreased with dura-
tion after diagnosis but was still significantly
present from 10 to 15 years afterward. EDRs
were also significantly higher in older patients
and in males compared with females. Mor-
tality ratios (MRs) were high in patients
under 65, but relatively low in the older
patients despite the high EDR values. Five-
year survival ratios were correspondingly
reduced from 88% in the localized stage
(patients under <65) to 37% in the distant
stage (patients 65 and up).

Table 2 summarizes overall results, all ages,
male and female combined, for durations 0-5
and 5-10 years in 2 cohorts of patient-
entrants, 2000-06 and 2007-17. Excess mortal-
ity increased by stage, and survival ratios
decreased as they did in Table 1. When tumor
grading is known as in local and regional
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stages, results by cohort show a consistent
improvement from the 2000-06 cohort to the
2007-17 cohort. At duration 0-5 years EDR in
patients with local cancer, grades 1&2
(more differentiated, less malignant) were
25 per 1000 per year in the 2000-06 cohort;
with higher malignancy, grades 3&4, the
EDR was 68 per 1000 per year. The corre-
sponding EDR values in the 2007-2017
cohort were 15 and 65 per 1000, respec-
tively. Cell grading for differentiation/
malignancy is relatively less effective in the
regional than in the local stage. Grade 1&2
cases predominate in the localized stage,
and grades 3&4 in the regional stage. No
grading data have been shown for cases in
the distant stage. Approximately 38% of the
cases had no grading reported (Chart 2). In
these cases, the EDR and MR values were
intermediate. Data are also shown for the
total cases staged and for the unstaged
cases. Excess death rates were modestly but
consistently improved in the latter cohort
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Chart 3.

SEER: Individual Sinonasal Primary Site FAMA* Statistics, 2000-2017

Individual Sinonasal

Topographic Primary Sites M&F Percent Male Percent Female Percent
C3.0-Nasal Cavity 6604 49.3 3913 59.3 2691 40.7
Mean x-years 63.0 62.3 64.1
C30.1-Middle Ear 327 24 189 57.8 138 42.2
Mean x-years 59.4 59.8 58.9
C31.0-Macxillary Sinus 3851 28.7 2336 60.7 1515 39.3
Mean x-years 63.6 61.8 66.5
C31.1-Ethmoid Sinus 1058 7.9 616 58.2 442 41.8
Mean x-years 59.8 59.2 60.3
C31.2-Frontal Sinus 163 1.2 104 63.8 59 36.2
Mean x-years 61.7 61.9 61.4
C31.3-Sphenoid Sinus 448 33 247 55.1 201 44.9
Mean x-years 60.7 59.9 61.9
C31.8-Overlapping Lesion 259 1.9 158 61.0 101 39.0
Mean x-years 60.1 57.7 64.0
C31.9-Accessory Sinus, NOS 694 5.2 383 55.2 311 44.8
Mean x-years 61.9 61.3 62.9
C31.0-3, C31.8-9, All Sinuses 6473 48.3 3844 59.4 2629 40.6
Mean x-years 62.5 61.1 64.4
C30.0-1, C31.0-3, C31.8-9 13404 100.0% 7945 59.3 5458 40.7
Mean x-years 62.6 61.6 64.2

* FAMA — Frequency and Mean Age.
ICD-0-3 derived codes for sinonasal topographic primary

sites. !

(2007-17) in both local and regional disease
and for both grading groups in the 0-5-year
duration but not so in the 5-10-year duration.
Numbers of cases are much reduced at
durations 5-10 years because of the attri-
tion due to the high mortality and poor
survival. Although comparative mortality

showed considerably lower EDR and MR
values than in the first 5 years of FU, sub-
stantial excess mortality persisted. Ten-
year survival ratios ranged from 85% to
31%.

Overall differences by race are shown at the
bottom of Table 2. Nonwhite EDR values

Sinonasal Cancer Group Composite:
Male & Female Diagnostic Frequency
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were higher at duration 0-5 years, 128 vs
109 extra deaths per 1000 per year, but the
difference was much smaller at duration 5-
10 years.

Tables 3 & 4 present aggregate average
annual mortality and survival prognostic
data, 2000-2017, for each sinonasal cancer
primary site location. In Chart 4, prognostic
results are summarized for each site at the
terminal 10-15-year follow-up duration.
With cumulative excess death rates (EDR),
observed cumulative survival rate (P), and
cumulative survival ratio (SR) weighted by
exposure as the appropriate indices for pri-
mary site differences in excess mortality
and survival, maxillary sinus carried the
worst long-term prognosis. Maxillary sinus
had the highest excess death rate of 37.5
per 1000 persons exposed to the risk of
death per year at the end of follow up and
the lowest 15-year cumulative observed
survival rate (P) of 22.3%. Corresponding
expected cumulative survival (P’) was
68.3% with consequently reduced cumula-
tive survival ratio of 32.7% (SR=100P/P’).
For all sinuses combined, the EDR was 26.3
per 1000 per year, observed cumulative
survival rate (P) of 25.7%, SR 36.9%, and
median survival time, approximately 3.7
years. With 4775.5 person-years of expo-
sure (E) and 268 deaths (d), the observed
mortality rate for the entire sinonasal tract
(100d/NER) for the last interval was 5.6%,
EDR 27.6 per 1000, observed cumulative
survival (P) 30%, and cumulative survival
ratio (SR) 43.9%.

COMMENT

Upper respiratory tract sinonasal malignan-
cies are rare cancers with poor prognosis
regardless of anatomic primary site. The
tables in this section provide a comprehen-
sive medical-actuarial population-based
retrospective analysis of comparative mor-
tality and survival in 8 sinonasal cancers
contained in the National Cancer Institute’s
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SEER Research Data, 18 Registries, 2000-
2017. Age-adjusted incidence rates are very
low, averaging less than 1 case per 100,000 per
year, male and female combined. Remarkably,
as noted in Tables 3 and 4, diminished numbers
of entrants exposed to the risk (E) in some pri-
mary sites amounting to 500 person-years or
less in the 1% durational interval (C30.1, C31.2-
3, C31.8-9), nevertheless, due to extremely high
1% year observed mortality rates (q=100d/E)
are linked to very high excess death rates and
mortality ratios. For example, C31.8-Over-
lapping lesion of accessory sinus has 218.5
person-years exposure and 66 deaths in the
1°* (0-1 year) interval corresponding to a
30.2% observed interval mortality rate with
consequent EDR of 276 /1000/year and MR
of 1162%, and diminishing to 7.2% in the
3* (2-5 year) interval with much reduced
EDR of 50/1000/year and MR 331%.

Most of the cases, nearly 75%, are advanced
(regional or distant) at the time of diagnosis.
As a consequence, overall EDR for all sino-
nasal primary sites combined, 2000-2017, dura-
tion 0-5 years, averages 108/1000/year, and
the cumulative relative survival rate (sur-
vival ratio-SR) is only 60%. Grading of cel-
lular differentiation for malignancy does
have a predictive effect on prognosis in
local and regional cases. For example, in
the 2007-2017 cohort, EDR in regional
stage-grade 1&2 cases is 117/1000/ year per
at duration 0-5 years, but with advanced
grades 3&4 differentiation, increases to
160/1000/ year.

Excess mortality increases with age, and
is higher in males than in females, and in
nonwhites than in whites. Although excess
mortality decreases with duration, signifi-
cant excess mortality persists even to dura-
tion 10-15 years in all sinonasal sites.
Excess death rates were modestly but con-
sistently improved in the latter cohort
(2007-17) in both local and regional disease
and for both grading groups in the 0-5-
year duration but not so in the 5-10-year
duration.
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Chart 4. Site-Specific 15-Year Mortality and Survival Outcomes, 2000-2017

ICD-0O-3 Code Site Exposure NER MR % EDR/1000/yr P% P° SR % MOS years
C30.0 Nasal cavity 2512.0 189 28.6 32.8 65.1 503 8.3
C30.1 Middle ear 136.5 367 32.0 41.0 79.5 51.6 9.2
C31.0 Maxillary sinus 1122.0 245 37.5 223 683 327 33
C31.1 Ethmoid sinus 452.5 150 11.0 327 733 446 4.9
C31.2 Frontal sinus 335 114 3.7 340 685 49.6 3.7
C31.3 Sphenoid sinus 167.5 233 34.1 240 717 335 5.0
C31.8 Overlapping Sinus 87.0 154 8.1 28.1 741 379 2.6
C31.9 Accessory sinus NOS 264.5 130 8.8 332 68.1 48.7 5.1
C31.0-3; C31.8-9  All Sinuses combined 2127.0 205 26.3 257 69.6 36.9 3.7
C30.0; C31.0-3;  All Sinonasal Sites 4775.5 197 27.6 296 675 439 6.0

C31.8-9;

Entrants Exposed to Risk of Death (E) — always expressed in person-years.

Number Exposed to Risk of Death (NER) — during an interval that has a duration other than 1 year.

Mortality ratio (MR) — ratio of the number of deaths observed (d) to the number of deaths expected (d”). The ratio is a
decimal that is multiplied by 100 to obtain a percent: MR = 100d/d’.

Observed Cumulative Survival Rate (P) — The proportion of those observed to have survived after any duration of
follow-up t to those exposed to the risk of death from the beginning of the study.

Expected cumulative survival rate (P’) — The proportion of those expected to have survived after any duration of
follow-up t to those exposed to the risk of death from the beginning of the study).

Survival Ratio (SR) — The ratio of number of survivors observed to the number of survivors expected. Here calculated as

a cumulative ratio (SR = 100P/P”).

Median Observed Survival (MOS) — Length of time from date of diagnosis that half the patients in a group of patients

are still alive.

Lifetime follow-up is essential, and monitor-
ing of patients must be frequent and meticu-
lous because more than 41% of the deaths, all
primary sites combined, occurred within 5
years of diagnosis and most treatment failures
occur within this period. Additionally, nearly
33% of patients will develop second primary
cancers in the upper aerodigestive tract.

For information on aspects and treatment of
cancer of the nasal cavity, middle ear and
sinuses the reader is referred to the website of
the National Cancer Institute, www.cancer.gov,
and to monographs such as editions of Clinical
Oncology, issued by the American Cancer
Society.

In Memoriam: Richard Bunker Singer, M.D., March 22,
1914—February 19, 2010.

Consummate gentleman, dear friend, scholar, colleague,
and "Man for All Seasons.”
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