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Objectives: Long term outcomes of patients with head and neck cancer (HNC) are rarely reported, but of
potential benefit to clinicians and researchers. Squamous cell carcinomas (SCC) of the head and neck
represent a heterogeneous group of cancers. The purpose of this population based study is to describe
primary site specific, long term outcomes of HNC.
Methods: All patients from a Canadian province diagnosed between 1986 and 1990 with SCC of the oral
cavity, pharynx, and larynx were identified. Chart review and patient data were abstracted through the
provincial cancer registry database. Survival analysis was performed with Kaplan Meier methods, while
differences in survival between groups were assessed with log-rank tests. Multivariable analysis was
performed using Cox-regression.
Results: 1657 patients were analyzed during the study period. Almost half (50.9%) of the cases were
advanced stage (stage III IV) at presentation. Two, 5, 15 & 25 year overall survival (OS) and HNC specific
survival for all the patients were 64%, 46%, 21%, 11% and 74%, 63%, 53% & 49%, respectively. OS and
HNC-specific mortality were statistically inferior among men, older age at diagnosis, advanced stages
of disease, and was primary cancer site specific, with worse survival in oropharyngeal & hypopharyngeal
sites, p < 0.001.
Conclusions: Survival rates vary by primary HNC site, and the overall survival & HNC specific survival dif-
fer over this long follow up assessment. Head and neck cancer specific death is most common in the first
five years, and is subsequently dominated by competing causes of mortality. These results are useful as a
reference tool for clinicians, researchers, and trainees.

� 2014 Elsevier Ltd. All rights reserved.
Introduction

Head and neck cancers (HNC) include cancers of the upper
aerodigestive tract with the majority comprising the oral cavity,
nasopharynx, oropharynx, hypopharynx, and larynx, with squa-
mous cell carcinoma being the most common histopathology [1].
Annually, there is an incidence of approximately 550,000 new
cases and 300,000 deaths due to HNC worldwide. The Cancer Sur-
veillance & Outcomes division of BC cancer registry reports annual
incidence of HNC to be 2.8% of all the cancers in the year 2010 [2].
Overall, the 5 year survival rates of HNC are around 50–60% [3].
The optimal treatment plan for HNC patients is often guided by
survival outcome data. The reported outcomes of HNC in the liter-
ature are either from diverse populations or individual hospital
based studies [4]. There are few databases like the Surveillance,
Epidemiology, and End Results (SEER) program of the National
Cancer Institute (NCI) which collects cancer survival and incidence
information from population-based cancer registries [5]. However,
SEER has its own set of inherent limitations, in particular selection
bias and variation in data reporting. Historically, 5–10 year sur-
vival outcomes have been the choice of researchers to compare
the efficacy and potential of ever increasing therapeutic options,
and to understand the natural disease course. There is a paucity
of scientific literature discussing long term HNC for the different
primary sites, and cancer cohorts which are representative of a
defined population.
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The primary aim of this retrospective study was to analyze the
long term outcomes from a defined population residing within
the province of BC. The BC Cancer Agency registry maintains the
records of the population living in the BC’s vast geography. The sec-
ondary objectives were to identify any differences between overall
survival and head-and-neck cancer specific mortality, and to
explore associations between patient and tumour characteristics
with survival.
Materials and methods

The study was approved by the combined Research Ethics Board
of the University of British Columbia & BC Cancer Agency.
Chart review and patient data were abstracted through the BC can-
cer registry database. All patients with a head and neck squamous
cell carcinoma (HNC) diagnosed from a five year period between
1986 and 1990 were included, as described below. The BC Cancer
Agency is an agency of the Provincial Health Services Authority,
provides a province-wide, population-based cancer control pro-
gram for the residents of BC, Canada. The BC Cancer Agency is
authorized through the BC Health Act and the BC Cancer Agency
Research Information Regulation to operate the Cancer Registry
for cancer surveillance and research.

Importantly, the BC Cancer Agency is the sole provider of radio-
therapy in BC, and receives all pathologic diagnoses of cancer
provincially.
Table 1
Clinical & Treatment outcome characteristics.

Patient characteristic Entire cohort, Oral cavity Glotti
N = 1657 (100%) N = 504 (30%) N = 33

Median 63 63.5 64.5
Age [range], y (18–103) (18–103) (34–9

Proportion male 1233 (74%) 315 (62%) 302 (9
0 2 (0.1%) 1 (0.2%) 1 (0.3
1 301 (17%) 99 (20%) 142 (4

AJCC 2 352 (22%) 103 (20%) 120 (3

Staging 5th ed. 3 379 (23%) 92 (18%) 40 (12
4A 327 (20%) 98 (19%) 11 (3%
4B 122 (7%) 15 (4%) 0
4C 13 (0.9%) 4 (0.8%) 0
Unknown 161 (10%) 92 (18%) 20 (6%

Treatment Radiotherapy 1439 (87%) 378 (75%) 309 (9
Surgery 497 (30%) 237 (47%) 83 (25
Chemotherapy 33 (2%) 6 (1%) 0

Table 2
2-year, 5-year, 15-year, & 25-year OS and HNC specific survival.

Overall survival (OS)

Median OS ± SE
years, 95% CI

Died of all
causes

2 year (%) 5 year (%) 15 year (%) 2

Glottic larynx 8.72 ± 0.65(7.44, 9.99) 274 (82%) 83 67 32 1
Oral cavity 4.52 ± 0.65 (3.24, 5.78) 438 (87%) 65 49 23 1
Nasopharynx 3.41 ± 0.74 (1.97, 4.86) 103 (79%) 70 44 32 1

Non-glottic
larynx

3.64 ± 0.54(2.59, 4.68) 199 (93%) 63 41 11 7

Oropharynx 2.25 ± 0.25 (1.75, 2.75) 318 (91%) 54 36 14 7

Hypopharynx 1.39 ± 0.13 (1.09, 1.58) 120 (94%) 34 14 8 4

OS, overall survival; HNC, head-and-neck cancer.
Inclusion criteria

The inclusion criteria of the population in the study were:
age P 18 years, consecutive primary HNC patients diagnosed from
January 1986 to December 1990, and histologically proven
squamous cell carcinoma. Patients with a prior history of HNC
and lesser frequent cancers of lip, paranasal sinuses, major salivary
glands, or an unknown primary, were excluded from the analysis.
Patients were staged according to the AJCC 5th edition classifica-
tion for HNC [6].

Classification

Patients were classified by primary tumour site as follows: (1)
oral cavity, (2) oropharynx, (3) glottic larynx, (4) non-glottic
larynx, (5) nasopharynx, and (6) hypopharynx. Due to the relative
different natural history, treatment approach, and survival out-
comes within the subdivisions of HNC of larynx, laryngeal tumours
were classified as ‘‘glottis’’ and ‘‘non-glottic’’ cancers. Survival data
were available up to September 2011, amounting to 25 years of
longitudinal assessment from the date of initiation of this study.

Survival data comparison

To comparatively validate our treatment outcomes with a stan-
dardized population based cancer research program, we utilized 2
& 5-year overall survival rates using the head and neck cancer
c larynx Non-glottic larynx Nasopharynx Oropharynx Hypopharynx
4 (20%) N = 213 (14%) N = 131 (8%) N = 348 (21%) N = 127 (7%)

65 50 64 63
3) (34–91) (21–91) (26–91) (37–88)

0%) 168 (79%) 94 (72%) 246 (71%) 108 (85%)
%) 0 0 0 0
2.7%) 19 (8.9%) 3 (2%) 28 (9%) 10 (7%)

6%) 41 (19.2%) 15 (11%) 65 (19%) 8 (6%)

%) 49 (23%) 34 (26%) 121 (35%) 43 (34%)
) 71 (33.3%) 50 (38%) 62 (17%) 35 (28%)

14 (6.6%) 18 (13) 51 (14%) 24 (20%)
1 (0.5%) 2 (1%) 2 (1%) 4 (3%)

) 18 (8.4%) 18 (9%) 19 (5%) 3 (2%)

3%) 182 (85%) 126 (96%) 324 (93%) 120 (95)
%) 61 (28%) 14 (11%) 73 (21%) 29 (23%)

5 (2%) 2 (1.5%) 17 (5%) 3 (3%)

HN Cancer Specific Survival (HNCSS)

5 year (%) Median
HNCSS ± SE
years, 95% CI

HNC
related
deaths

2 year (%) 5 year (%) 15 year (%) 25 year (%)

6 Not reached 56 (17%) 92 86 81 75
2 Not reached 183 (36%) 76 68 57 51
9 7.94 ± 4.81

(0, 17.36)
68 (52%) 75% 56 46 40

12.69 ± 3.93
(4.96, 20.37)

93 (44%) 72 58 46 43

4.41 ± 1.04
(2.37, 6.45)

186 (53%) 63 49 36 33

1.49 ± 0.20
(1.09, 1.89)

84 (66%) 43 23 23 23



Table 3
Multivariate Cox regression analysis.

Variables Overall survival HNC specific survival

HR (95% CI) p HR (95% CI) p

Age (continuous yearly) 1.04 (1.04–1.05) <0.001 1.02 (1.02–1.03) <0.001
Female (versus male) 0.75 (0.69–0.88) <0.001 0.91 (0.75–1.10) 0.34

Subsites
Glottic larynx 1 (Reference) 1 (Reference)
Oral cavity 1.43 (1.19–1.71) <0.001 2.04 (1.45–2.88) <0.001
Nasopharynx 1.13 (0.86–1.48) 0.37 1.99 (1.30–3.05) 0.01
Non-glottic larynx 1.30 (1.05–1.61) 0.02 1.71 (1.16–2.52) 0.01
Oropharynx 1.60 (1.32–1.94) <0.001 2.57 (1.81–3.67) <0.001
Hypopharynx 1.91 (1.48–2.45) <0.001 3.46 (2.32–5.15) <0.001

Stage
I 1 (Reference) 1 (Reference)
II 1.24 (1.03–1.49) 0.02 1.57 (1.04–1.89) 0.02
III 1.69 (1.43–2.05) <0.001 3.30 (2.32–4.68) <0.001
IV A 2.41 (1.97–2.93) <0.001 4.95 (3.47–7.07) <0.001
IV B 3.46 (2.66–4.50) <0.001 7.66 (5.12–11.45) <0.001
IV C 7.23 (3.74–13.97) <0.001 12.7 (5.56–29.02) <0.001

Treatment
Surgery (versus not) 0.94 (0.72–1.25) 0.39 1.01 (0.82–1.23) 0.95
Radiation therapy (versus not) 1.12 (0.88–1.43) 0.35 1.31 (0.86–1.98) 0.20
Chemotherapy (versus not) 1.76 (1.16–2.67) 0.01 1.88 (1.17–3.03) 0.01

HR, hazard ratio; CI, confidence interval; RT, radiation therapy.

Table 4
Comparative 2-year & 5-year survival rates; present study versus National Cancer Data Base (NCDB) (7, 8).

Sub-site Stage 2-Year overall survival (OS) 5-Year overall survival (OS)

Present study % OS (no. of patients) NCDB Present study % OS (no. of patients) NCDB

Glottic larynx I 92% (142) 88% (6698) 79% (142) 71% (6698)
II 84% (120) 80% (1968) 66% (120) 59% (1968)
III 63% (40) 67% (1199) 48% (40) 45% (1199)
IV 63% (11) 54% (1094) 36% (11) 36% (1094)

Oral cavity I 83% (99) 87% (4660) 68% (99) 72% (660)
II 79% (103) 76% (3310) 58% (103) 58% (3310)
III 55% (92) 61% (2239) 36% (92) 44% (2239)
IV 37% (117) 47% (5431) 25% (117) 32% (5431)

Nasopharynx I NA (3)a 81% (170) NA (3)a 61% (170)
II 86% (15) 75% (327) 60% (15) 56% (327)
III 77% (34) 70% (408) 59% (34) 56% (408)
IV 60% (70) 52% (759) 31% (70) 34% (759)

Non-glottic larynx I 84% (19) 76% (1162) 63% (19) 50% (1162)
II 80% (41) 75% (1544) 31% (70) 34% (759)
III 71% (49) 68% (1875) 43% (49) 45% (1875)
IV 48% (86) 52% (3010) 30% (86) 29% (3010)

Oropharynx I 92% (28) 82% (4282) 50% (280 60% (4284)
II 80% (65) 69% (2983) 54% (65) 47% (2983)
III 57% (121) 55% (1968) 41% (121) 36% (1968)
IV 30% (115) 44% (5018) 17% (115) 27% (5018)

Hypopharynx I 40% (10) 69% (297) 30% (10) 45% (297)
II 75% (8) 57% (598) 50% (8) 31% (598)
III 44% (43) 55% (906) 19% (43) 29% (906)
IV 21% (63) 37% (2599) 3% (63) 20% (2599)

a The patient number is too small for accurate survival analysis & comparison.
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cases extracted during similar period from the National Cancer
Data Base (NCDB) [7,8]. NCDB is a nationwide oncology outcomes
database for more than 1500 Commission-accredited cancer pro-
grams in the United States, and is recognized as the largest clinical
registry in the world.

Statistical methods

Descriptive statistics were used to describe patient, tumour and
treatment characteristics. Overall survival (OS) and HNC specific
survival (HNCSS) were the co-primary endpoints of this study
which were measured from the date of histological diagnosis to
the patients’ death from any cause or HNC related death, respec-
tively. Patients who were still alive at this time were considered
as censored cases. Two-year, 5, 10, 15 and 25-year OS & HNCSS
of the whole cohort and of each anatomical site were obtained
by the Kaplan–Meier method and the significance of differences
between curves as classified by variable category was evaluated
by the log-rank test on univariate analysis. Cox proportional haz-
ards model was used for multivariable analysis (MVA) to estimate
the simultaneous impact of patient, tumour and treatment related
factors on survival outcomes. All p values were two-sided with
p 6 0.05 considered significant. This study was statistically
analyzed on SPSS software (version 14.0; SPSS, Inc., Chicago, IL).



Fig. 1. Primary head and neck cancer Kaplan–Meier (A) overall survival and (B) head and neck cancer (HNC) specific survival analysis across different primary sites.
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Results

Patient characteristics

A total of 1657 consecutive patients of primary HNC were iden-
tified over a period of diagnosis from January 1986 to December
1990. The main clinico-pathological findings are summarized in
Table 1. Men were commonly affected with HNC in our study
(p-0.001), and showed a high incidence of glottic and hypopharyn-
geal HNC. Overall, females had higher occurrence of nasopharynx
(29.8%) and oropharyngeal HNC (28.7%). Patients with HNC of the
nasopharynx had a relative younger presentation (median age,
50 years) than other primary HNC sites (median age, 63–65 years),
p < 0.001.Thirty-seven percent of the HNC patients had early stage
I–II disease at presentation, while 45% had loco-regionally
advanced but resectable disease (stage III–IVA). Seven percent of
the whole group had advanced unresectable (stage IVB–IVC) dis-
ease at the time of diagnosis. Patients with glottic cancer were
diagnosed more often with early stage I–II disease (88.7%) than
patients with cancer of any other site. Chemotherapy was only
prescribed to 1.9% of the HNC patients in this era.

Survival

Mortality figures from all causes and HNC specific are presented
in Table 2. There was a statistically significant difference in overall
survival (p < 0.001) and HN cancer specific survival (p < 0.001)
among the different HNC primary sites (Table 2). This was
confirmed on univariate Kaplan–Meier survival analysis (Fig. 1).
Multivariate Cox proportional hazard models for patients with
HNC in this study are presented in Table 3. Disease stage at presen-
tation and HNC in oropharynx and hypopharyngeal sites were
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significantly related to poor overall survival and HNC specific sur-
vival (p < 0.001, Table 3). Table 4 comparatively summarizes the 2
and 5-year overall survival rates in relation to the NCDB database
outcomes.

Discussion

This long term population-based study can serve as a reference
for clinicians and researchers. It demonstrates the variations in
HNC survival across different primary sites. In addition, HNC spe-
cific causes of death appear relatively uncommon after five years.
Furthermore, HNC specific survival is markedly superior to overall
survival, which we hypothesize is secondary to smoking related
comorbidities in this population.

In this study, males were more frequently diagnosed with glot-
tic cancer, while females were more often affected with nasophar-
ynx & oropharyngeal HNC. This gender variance is consistent with
reported literature and might be related to differences in smoking
rates, infections, and genetic susceptibility [9–11]. Our data are
consistent with studies involving UK HNC patients and SEER data
from the United States, which report a figure of 45–47% for ad-
vanced stage presentation in HNC patients [12,13]. In contrast,
our results shows significantly lower proportion of advanced stage
than reports from other parts of the non-western world [14,15].
This referenced literature from Asia and Brazil report a high inci-
dence of 66–80% advanced stage presentation for HNC in their pop-
ulation. Limited healthcare resources in developing nations are one
of the probable reasons for this late stage presentation [16].

Current management of HNC favors multimodality approach
but is still complex, and often deals with issues related to morbid-
ity and quality of life. With an ever increasing focus on organ pres-
ervation, concurrent chemoradiation (CRT) therapy has become the
standard of care in most of HNC primary sites. Several trials and
meta-analysis have demonstrated improved survival rates with
the use of chemoradiation therapy [17,18]. The role of CRT as adju-
vant in high-risk patients following surgery is validated [19]. Our
patient analysis is from a historic era of 1986–1990 when CRT
was not adopted as a routine treatment protocol, and chemother-
apy was prescribed in only 1.9% of the study population. The intent
of chemotherapy in our cohort was potentially palliative in nature,
as supported by the high hazard ratio on multivariable analyses
(Table 3).

Over the last decade, there has been a considerable improve-
ment in diagnosis, staging and treatment of HNC, and overall the
natural history of HNC has also evolved. The increasing incidence
of human papillomavirus (HPV)-related HNC has considerably
modified their natural history [10,11]. In particular, about 40–
50% of oropharyngeal cancers in this historical study population
might be attributable to HPV, while current studies link HPV to
about 70–80% of these cancers in the developed world, with more
affinity for younger age group [20]. This has considerable future
clinical implications in form of a growing burden of young patients
with good performance status and superior survival [20,21]. This
study demonstrated a significantly poor survival rates for oropha-
ryngeal cancers diagnosed about 2 decades ago (Table 3). The re-
sult of this study should be considered in the context of its
strengths and limitations. It is limited by the retrospective nature
of the study, missing staging information in a small proportion of
individuals, information on comorbidities and performance status,
and lack of follow up status, in terms of recurrence or definitive
cause of mortality. These diverse issues reflect the pitfalls and lim-
itations in collection and interpretation of this cancer registry’s
database. Further, the results of this study from a historical pool
have to be cautiously interpreted. The outcome analysis from this
historical dataset from the late 1980s and early 1990 might not be
applicable to current treatment paradigms in the developed world.
However, this large population based analysis with a long follow-
up of 25 years is sufficiently powered to identify the association
between survival and multiple patient and tumour characteristics,
and is free from selection bias.

Conclusions

This population-based study of 1735 patients followed up for
25 years demonstrates the variation in survival by primary tumour
site. In addition, it demonstrates that head and neck cancer specific
death is most common in the first 5 years, and is subsequently
dominated by competing causes of mortality. These results are
useful as a reference tool for clinicians, researchers, and trainees.
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