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Abstract
In head and neck cancer (HNC), survival is impaired by delay in diagnosis, recurrence of the
cancer, and competing causes of death. Patient-related factors that may lead to delayed medicalcare-seeking in HNC are still partly unknown. There are also limited data on recurrence patterns
and outcomes after recurring HNC, and on the impact of competing causes of death on the survival
of HNC patients.
The aim of this work was to assess the patient characteristics associated with delayed medical
care-seeking in HNC, and to explore the patterns and outcomes in recurring laryngeal cancer (LC),
the competing causes of death and their impact on survival in the long-term follow-up of patients
with HNC.
There were three patient groups in this work. 85 patients with HNC were studied in terms of
their characteristics and delayed medical care seeking. In 316 patients, the patterns and outcomes
of recurring LC were explored. 220 patients with cancers of the oral cavity, pharynx and larynx,
were studied to acquire data on competing causes of death and their impact on long-term survival.
General fear of physicians, symptoms other than pain, and patient not suspecting cancer were
associated with delayed medical care-seeking. In LC, impaired physical performance status, neck
metastasis in the primary phase, and non-surgical treatment were predictors of recurrence. In
patients with other than local recurrence, and in recurring supraglottic tumours, survival figures
were poor. Regarding competing causes of death, advanced age and high comorbidity predicted
death due to non-HNC causes. T4 tumour, old age, pharynx carcinoma and advanced nodal status
were predictors of HNC death. HNC patients lost a significant number of life years even if they
survived their cancer. The lung was the most common site for second primary cancer after index
HNC, with very high mortality.
The results of this work suggest that HNC patients are often ordinary elderly people, and
symptoms indicative of HNC should not be overlooked by healthcare professionals. Also, there
seems to be a need for more health education on the symptoms of HNC. In LC, sufficiently
aggressive primary treatment, especially in supraglottic cancer, should be advocated. There is also
a need for more studies on optimal treatment modalities in LC. HNC patients face excessive risk
of mortality even if they survive their cancer, most likely because of smoking.

Keywords: characteristics, competing mortality, head and neck cancer, laryngeal cancer,
patient delay, prognosis, recurrence, years of life lost
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Tiivistelmä
Pään ja kaulan syövässä ennustetta heikentävät diagnoosin viivästyminen, syövän uusiutuminen
ja kilpailevat kuoleman syyt. Potilaisiin liittyvät tekijät, jotka voivat johtaa viivästyneeseen hoitoon hakeutumiseen, ovat osittain tuntemattomia. Lisäksi uusiutumien erityispiirteistä sekä
uusiutumien ja kilpailevien kuolemansyiden vaikutuksista ennusteeseen on rajoitetusti tietoa.
Tämän työn tarkoituksena oli selvittää, onko pään ja kaulan syöpäpotilailla ominaisuuksia,
jotka liittyvät viivästyneeseen hoitoon hakeutumiseen, tutkia uusiutuvan kurkunpään syövän erityispiirteitä ja ennustetta uusiutuman jälkeen sekä kilpailevien kuolemansyiden vaikutusta eliniän ennusteeseen.
Tutkittavana oli kolme potilasryhmää. Potilaan ominaisuuksia ja viivästynyttä hoitoon hakeutumista selvitettiin 85:n pään ja kaulan syöpäpotilaan aineistosta. Kurkunpääsyövän uusiutumien erityispiirteitä ja ennustetta tutkittiin 316:n potilaan aineistosta. Kilpailevien kuolemansyiden
vaikutusta pitkäaikaisennusteeseen selvitettiin 220:n suu-, nielu- tai kurkunpääsyöpäpotilaan
aineistosta.
Lääkäripelko, kivuttomuus, ja se ettei potilas epäillyt syöpää viivästyttivät hoitoon hakeutumista. Kurkunpäänsyövässä heikentynyt fyysinen suorituskyky, kaulan etäpesäkkeet primaarivaiheessa ja muu kuin kirurginen hoito olivat uusiutuman riskitekijöitä. Potilailla, joilla oli muu
kuin paikallisuusiutuma tai uusiutuva supraglottinen kasvain, ennuste oli huono. Kilpailevien
kuolinsyiden osalta korkea ikä ja liitännäissairaudet ennustivat kuolemaa muuhun kuin pään ja
kaulan syöpään. T4-kasvain, korkea ikä, nielusyöpä ja kaulan imusolmukkeisiin laajalti levinnyt
tauti ennustivat kuolemaa pään ja kaulan syöpään. Potilaat menettivät huomattavan määrän elinvuosia, vaikka he selvisivätkin syövästään. Keuhkot olivat yleisin toisen primäärisyövän paikka, ja kuolleisuus siihen erittäin korkea.
Työn tulokset viittaavat siihen, että pään ja kaulan syöpäpotilaat ovat usein tavallisia vanhuksia, ja terveydenhuollon ammattilaisten ei pidä sivuuttaa tyypillisiä oireita. Näyttää myös siltä,
että tarvitaan enemmän terveyskasvatusta pään ja kaulan syövän oireiden suhteen. Kurkunpääsyövän, ja etenkin äänihuulitason yläpuolisten kasvainten primäärihoidon tulee olla riittävän
aggressiivista. Kurkunpäänsyövän optimaalinen hoito vaatii myös lisää tutkimuksia. Pään ja
kaulan syöpäpotilailla on kohonnut riski kuolla, vaikka he selviäisivät syövästään, todennäköisesti tupakoinnin takia.

Asiasanat: ennuste, hoitoon hakeutumisviive, kilpailevat kuolinsyyt, kurkunpääsyöpä,
menetetyt elinvuodet, ominaisuudet, pään ja kaulan syöpä, uusiutuma
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Introduction

Head and neck squamous cell carcinoma (HNSCC) is a disease entity, which
comprises malignancies deriving from the mucosa of the upper aerodigestive tract.
In the light of the global incidence and mortality figures, it is a quite common
disease with unsatisfactory overall prognosis and an estimated 650,000 new cases
and 350,000 deaths in 2018 (Bray et al., 2018). Despite the declining prevalence of
smoking, the incidence of HNSCC is increasing (Gatta et al., 2015), partly through
rising incidence of human papilloma virus (HPV) attributable oropharyngeal
cancers (OPC) (Mork et al., 2001; Pytynia, Dahlstrom, & Sturgis, 2014). In Finland,
699 new cancer cases of the oral cavity, pharynx, larynx and sinuses were found in
2015, the respective figures being 609 in 2010, and 476 in 2005 (Finnish Cancer
Registry, 2019).
Detection of de novo HNSCC usually occurs when a symptomatic patient seeks
medical help from a physician or dentist or, sometimes in early-stage HNSCC, a
medical professional detects signs of the disease incidentally (Vokes,
Weichselbaum, Lippman, & Hong, 1993). It is crucial to diagnose HNSCC patients
as early as possible, because delay in diagnosis impairs their survival (Seoane,
Takkouche, Varela-Centelles, Tomas, & Seoane-Romero, 2012). Diagnostic delay
is usually categorised as patient-dependent delay, and professional delay. The
causes and consequences of professional delay (i.e. physician-dependent delay)
have earlier been described quite comprehensively, but data on care-seeking delay
in HNSCC have not been so thorough, and there is a particular lack of data on
possible associations between patient characteristics and delayed care-seeking.
Depending mostly on primary tumour stage and site, 10-50% of HNSCC cases
recur after primary treatment, and the survival rate after recurrence is often dismal
(Brandstorp-Boesen, Sorum Falk, Folkvard Evensen, Boysen, & Brondbo, 2016;
De Felice et al., 2015). The knowledge of the factors predicting recurrent disease,
and the patterns and survival after recurrence would be helpful in determining and
providing more real-life survival scenarios for individual patients.
Smoking and alcohol being the most important risk factors of HNSCC, it has
been shown that HNSCC survivors also face excess mortality from second primary
tumours, and from cardiovascular and other common, often smoking-related
diseases (Argiris et al., 2004). In previous literature concerning the survival of
HNSCC patients, the first five years after treatment are usually the time frame of
interest. To analyse the competing causes of death of HNSCC patients, a longer
follow-up period is needed.
17

There is a deficiency of data in current literature concerning whether there are
patient-related factors causing delayed care seeking among head and neck cancer
(HNC) patients. Further, there is need for thorough analysis of factors predicting
recurrences and survival patterns after recurrent disease in HNSCC. There is also a
need for more profound analysis of the competing causes of the deaths of HNSCC
patients. The aim of this work was to investigate the characteristics and delay in
care-seeking, the factors predicting recurrences, the efficacy of treatment for
recurrent cancer, and the mortality and causes of death among patients with
HNSCC.
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2

Review of the literature

2.1

Definition of head and neck cancer

Most malignant head and neck neoplasms arise from the mucosa of the upper
aerodigestive tract, including the oral cavity, pharynx, larynx, nasal cavity and
sinuses, but neoplasms can also originate from the salivary glands, thyroid and
parathyroid glands, soft tissue, bone and skin (Jatin P. Shah, Snehal G. Patel, &
Bhuvanesh Singh, 2012). Cancers of the squamous cells of the mucosa of the above
structures comprise 90-95% of malignancies of the head and neck area and are
referred to as head and neck squamous cell carcinoma (HNSCC). Definite
diagnosis of HNSCC requires histopathological verification. Commonly, when
cancers of the head and neck are addressed in literature, only cases of HNSCC are
included. It is a common malignancy with approximately 650,000 annual cases
diagnosed worldwide (Bray et al., 2018).
In the following, the term head and neck cancer (HNC) refers to squamous cell
carcinoma of the oral cavity, pharynx or larynx, unless otherwise stated.
2.2

Risk factors for head and neck cancer

2.2.1 Smoking and alcohol
Tobacco and alcohol exposure are key causative factors for carcinomas of the upper
aerodigestive tract. HNSCC are typically tobacco-related cancers attributable to the
duration and intensity of tobacco use. Chronic consumption of alcohol is estimated
to increase the risk of HNSCC by two to threefold in a dose-dependent manner
(Jatin P. Shah et al., 2012). Further, synchronous use of both tobacco and alcohol
multiplies the risk of having HNSCC compared to individuals who abstain from
both products, and in a pooled case-control study with 11,000 cases and 16,000
controls, the joint effect between tobacco and alcohol was found to be even greater
than multiplicative (Hashibe et al., 2009). It has been presented that 75% of
HNSCC cases diagnosed in Western countries are attributable to the combination
of smoking and alcohol, and only 5-30% of HNSCC patients are never smokers
(Hashibe et al., 2007). The risk from smoking and alcohol consumption is sitedependent: smoking is more strongly associated with laryngeal cancer, and alcohol
consumption with cancers of the pharynx and oral cavity (Maasland, van den
19

Brandt, P. A., Kremer, Goldbohm, & Schouten, 2014; Mehanna, Paleri, West, &
Nutting, 2010). The joint risk of both products is most strongly associated with oroand hypopharyngeal cancers (Maasland et al., 2014).
2.2.2 Human papilloma virus
There is well-established evidence that human papilloma virus (HPV) is associated
with oropharyngeal cancer (OPC), and the incidence of HPV-related cancers is
increasing. Mork et al. made a case-control study of 292 HNSCC cases and 1,568
matched controls, compared the serum levels of HPV and found that serum
seropositivity for HPV-16 clearly elevated the risk for cancers of the oropharynx
(adjusted odds ratio (OR) 14.4; 95% confidence interval (CI) 3.6-58.1); and base
of the tongue (adjusted OR 20.7; 95%CI 2.7-169.1) (Mork et al., 2001). In the
United States, HPV was found in 16% of OPCs from 1984 to 1989, but this
proportion increased to 71% by 2000-2004 (Chaturvedi et al., 2011).
The integration of high-risk strains (at least 16 and 18) of HPV to tumour cells
leads to overexpression of tumour suppressor protein p16INK4a. HPV exposure is so
common that the presence of HPV DNA in malignant tissues does not establish
causality, but a cell that has become malignant due to HPV oncogenesis will
typically overexpress p16INK4a. This biomarker has been proposed of being a
surrogate marker of HPV-related tumour tissue with high sensitivity (Pytynia et al.,
2014).
2.2.3 Gender and age
In the EUROCARE-5 population-based study of about 250,000 HNC patients from
86 European cancer registries, 74% of the patients were men, with a four-fold risk
of having HNC compared to women (Gatta et al., 2015). In cancers of the larynx
and hypopharynx, the proportion of men was even higher, 88% and 86%,
respectively, most likely due to higher incidence of smoking and alcohol
consumption among men. According to the same study, about 70% of all HNC
patients were over 55 years old, and in cancers of the larynx, oropharynx and
nasopharynx the proportion of patients over 55 was 80%, 65%, and 55%,
respectively. Although the major risk factors for HNSCC in the elderly are still
tobacco and alcohol consumption, the fact that the prevalence of these habits among
the elderly is much lower than in unselected populations underscores advanced age
alone as a risk factor for HNSCC (Gatta et al., 2015).
20

2.2.4 Other
Exposure to ionising radiation (e.g. radiotherapy) increases the risk for the
development of cancers of the head and neck area. Also, immune-compromised
patients and patients with genetic predisposition have an increased risk of
developing head and neck cancer (Jatin P. Shah et al., 2012). Betel quid is an
environmental carcinogen, and in populations of South- and Southeast Asia where
chewing betel is a common practice, higher incidences of oral and oropharyngeal
cancers are reported, and betel use has been shown to closely relate to the
occurrence and prognosis of these cancers (Chen, Mahmood, Mariottini, Chiang,
& Lee, 2017). The Epstein-Barr virus, together with smoking, alcohol and wood
dust-related occupations, is among the well-known risk factors of nasopharyngeal
carcinoma (Chang & Adami, 2006). While endemic in Southeast Asia,
nasopharyngeal carcinomas are rare in developed Western countries (Gatta et al.,
2015). Several other risk factors for HNC have been suggested in literature: short
body height, lean body mass, low education and income, family history of HNC,
involuntary smoking, smokeless tobacco, dietary and nutritional deficiencies, low
physical activity, several sexual partners (OPC), diabetes, mouthwashes with
alcohol, and genetic factors (Winn, Lee, Hashibe, Boffetta, & INHANCE
consortium, 2015).
2.3

Characteristics of a head and neck cancer patient

Well-known risk factors easily determine head and neck cancer patients as smokers,
alcohol abuser, and people who are socially excluded and have low socioeconomic
status. The characteristics of head and neck cancer patients have been described in
previous literature, mostly in studies concerning either risk factors, incidence,
survival or delayed consultation in head and neck cancer, but in a great majority of
these studies the data are not population-based (Chu et al., 2011; Conway,
McKinney et al., 2010; Conway, McMahon et al., 2010; Hashibe et al., 2013;
Holmes, Martin, & Gutta, 2010; Rozniatowski et al., 2005).
Conway et al. reported that low occupational and social class was associated
with an increased risk of upper aerodigestive tract cancer, but that this risk was
mediated through smoking, alcohol, and dietary habits (Conway et al., 2010).
Rozniatowsky et al. reported that patients who presented with more advanced
tumours of head and neck cancer were more often single, separated, divorced or
widowed (Rozniatowski et al., 2005). On the other hand, Hashibe et al. found that
21

education, occupation, and marital status were not associated with an increased risk
of head and neck cancer (Hashibe et al., 2013).
2.4

Symptoms and signs

Detection of de novo HNSCC usually occurs when a symptomatic patient seeks
medical help from a physician or a dentist, or sometimes in early-stage HNSCC,
medical professionals detect signs of the disease incidentally (Vokes et al., 1993).
The symptoms and signs of HNSCC vary with location of the primary site and
stage of the cancer (Vokes et al., 1993), and can include hoarseness, throat pain,
changes or pain in the tongue, lump in the neck, dysphagia, dyspnoea, tussis, ear
pain and haemoptysis (Alho, Teppo, Mäntyselkä, & Kantola, 2006). Patients with
HNC can present with symptoms commonly associated with benign diseases, such
as a sore throat or ear pain in a common cold or other infection in the upper
aerodigestive tract (Alho et al., 2006; Mehanna et al., 2010). In early HNSCC, no
specific symptom seems to be correlated with any site except hoarseness in glottic
cancer (Dolan, Vaughan, & Fuleihan, 1998). Tongue and glottic carcinomas tend to
cause symptoms early, whereas pharyngeal and supraglottic tumours more often
present at a more advanced stage (Alho et al., 2006). Symptom duration seems to
be an unreliable indicator of the actual duration of disease, because of varying
tumour growth rate and space to grow before symptoms emerge (Dolan et al., 1998).
2.5

Medical care-seeking and diagnostic delays

Diagnostic delay is most often categorised as patient delay – the period between
the patient first noticing a symptom and their first consultation with a health care
professional concerning that symptom, and professional delay – the period elapsed
between the patient’s first consultation with a health care professional and the
definitive pathological diagnosis. The overall diagnostic delay includes the period
elapsed since the first symptom or sign until the definitive diagnosis (Seoane et al.,
2012). Further, an international Consensus Work Group has developed a guideline
aimed at improving the design and reporting of studies on early cancer diagnoses,
called the Aarhus Statement. In this guideline, the patient delay is further
dichotomised into appraisal interval (time taken to interpret bodily changes/
symptoms); and help-seeking interval (time taken to act upon those interpretations
and seek help). Likewise, the professional delay is divided into diagnostic interval
22

(health care professional appraisal, investigations, referrals, and appointments), and
pre-treatment interval (planning and scheduling treatment) (Weller et al., 2012).
2.6

Treatment

The curative treatment modalities of HNSCC are surgery, radiation therapy (RT)
with or without adjuvant systemic therapy (chemoradiotherapy, CRT), or a
combination of those, varying with the tumour histopathology, primary site, stage
of the cancer and patient related factors (Jatin P. Shah et al., 2012). Though the nonsurgical treatment modalities are constantly evolving, surgery remains the method
of choice in tumours of the oral cavity, bone, skin, salivary glands, thyroid, nasal
cavity, paranasal sinuses and soft tissues, in selected patients with HNSCC of the
oropharynx and larynx, and for salvage of residual or recurrent tumours after RT or
CRT. The aim of surgical resection is radical clearance of tumour tissue. Inadequate
clearance results in increased risks of local and regional recurrences and decreased
long-term survival rates (Baddour, Magliocca, & Chen, 2016). However, increasing
the resection margins may result in increased aesthetic and functional morbidities.
Extensive ablative surgery of HNSCC very often mandates the need to use
microvascular free flap surgery to maintain functionality and aesthetics.
There are several guidelines from different countries to treat patients with
HNSCC. Perhaps the most comprehensive is from the National Comprehensive
Cancer Network (NCCN) in the United States (National Comprehensive Cancer
Network: Head and Neck Cancers.2018). This guideline offers precise directives
for treatment of every HNC site, sub-site and clinical stage, and also has
recommendations for post-treatment management. Management is increasingly
being delivered by specialists, whose main interest is cancers of the head and neck
(Mehanna, West, Nutting, & Paleri, 2010).
In Finland, treatment of HNSCC follows national guidelines set and updated
by the Finnish Head and Neck Oncology Working Group and are based on
international guidelines and current literature. Head and neck tumour boards in
tertiary hospitals implement these guidelines in clinical practice. Treatment,
whether surgical or non-surgical, is exclusively administered by head and neck
cancer specialists.
The following presents the main strategies of treatment at key sites of HNSCC.
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Fig. 1. Oral cavity (illustration: For the National Cancer Institute © (2012) Terese
Winslow LLC, U.S. Govt. has certain rights. Permission from Terese Winslow.)

2.6.1 Oral cancer
Treatment approaches include single management with surgery, external beam RT
and/or brachytherapy, and chemotherapy and/or target agents; various
combinations of these modalities may also be used depending on the disease
presentation and pathological findings (Huang & O'Sullivan, 2013). The selection
of sole or combined modality is based on various considerations that include
disease control probability, the anticipated functional and cosmetic outcomes,
tumour resectability, the patient’s general condition and availability of resources
and expertise (Huang & O'Sullivan, 2013).
For a resectable oral cancer, surgical treatment remains the mainstay of
multimodal treatment (Omura, 2014). In these cases, clinical three-dimensional 1cm resection margins, and 5-mm histopathological margins are considered
acceptable (Baddour et al., 2016; Omura, 2014).
Currently, neck dissection is the only accepted standard treatment for cervical
node metastases so it is advocated in a N+ situation. While there are no definite
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surgical guidelines for the treatment of a clinically N0 neck, in general elective
neck dissection is considered warranted when the risk of occult metastases is over
15-20 % (Omura, 2014). Sentinel node biopsy can detect microscopic lymph node
metastasis, and is shown to be a reliable and safe technique for staging the clinically
N0 neck in patients with T1 to T2 oral cancer (Schilling et al., 2015)
RT with or without chemotherapy is generally employed in three situations: a)
adjuvant to primary surgery to enhance loco-regional control (LRC) for patients
with unfavourable pathological features, b) primary treatment for patients unable
to tolerate or unsuited to surgery, and c) salvage treatment in a persistent or
recurrent disease setting. For patients with unfavourable pathological features,
post-operative RT or post-operative concurrent CRT have been shown to improve
LRC and survival in several clinical trials (Huang & O'Sullivan, 2013). General
indications for post-operative RT include: T3 or T4 tumour; compromised surgical
resection margins, the presence of lympho-vascular invasion or peri-neural
invasion, and positive lymph nodes with or without extracapsular invasion.

Fig. 2. Pharynx (illustration: For the National Cancer Institute © (2012) Terese Winslow
LLC, U.S. Govt. has certain rights. Permission from Terese Winslow.)
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2.6.2 Pharyngeal cancer
Oropharynx
Prior to the 1990s, advanced oropharyngeal cancer (OPC) was managed by external
surgical approaches (Maxwell, Grandis, & Ferris, 2016). Conversely, T1 and small
T2 primary tumours involving the upper oropharynx, such as the tonsils, soft palate,
or posterior pharyngeal wall, were often managed using a transoral approach. In
the early 1990s, as clinicians sought to find a treatment modality with less
morbidity than traditional open approaches to the oropharynx, primary radiation
became a promising treatment for OPC. CRT became increasingly widespread
following initial clinical trials in the 1990s. Adjuvant chemotherapy, often in the
form of cisplatin, carboplatin, docetaxel, paclitaxel or 5-fluorouracil (5-FU),
increases the effect of radiation on tumour cells (Maxwell et al., 2016; Mehanna et
al., 2010).
No current clinical data directly compare surgery with adjuvant radiation
therapy to upfront concurrent chemoradiation for OPC. However, it has been
reported that concurrent chemoradiation leads to higher survival rates and
locoregional control than radiation alone for advanced-stage OPC (Maxwell et al.,
2016). The emerging role of HPV in head and neck cancer has somewhat
confounded the clinical trial data in OPC patients. Patients with HPV-positive OPC
are more likely to have greater survival and disease control rates, regardless of
treatment modality. Patients with HPV-positive OPC are more likely to present with
smaller primary tumours and more advanced nodal disease, still ending up with
excellent outcomes of 40-80% better OS than patients with HPV-negative tumours
(Ang et al., 2010; Ang & Sturgis, 2012). Due to discontinuity between staging and
superior outcome in HPV-related disease and also the potential overtreatment of
these patients, the staging systems for HPV-positive OPC have been recently reevaluated (Amin, Edge, & Greene, 2017).
Transoral laser microsurgery (TLM) was first introduced in 1972 and has
become an important tool for minimally invasive head and neck surgery. Large
multi-centre cohort studies and the prospective trials of OPC patients have
demonstrated similar oncologic results with TLM compared to non-surgical
therapies, with better functional outcomes (Maxwell et al., 2016). More recently,
robotic surgery has become a commonly used tool for patients with primarily
oropharyngeal (tonsillar and base-of-tongue) SCC, and several institutions have
documented excellent oncologic and functional outcomes in patients undergoing
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transoral robotic surgery (TORS) as the primary treatment for OPC (Cramer, Ferris,
Kim, & Duvvuri, 2018; Maxwell et al., 2016; Nichols et al., 2019). Other methods
such as TOUSS (transoral ultrasonic surgery) are also being used for transoral
surgery of oropharyngeal cancer.
Nasopharynx
Nasopharyngeal cancer (NPC) is different from other head and neck cancers in its
anatomic position and sensitivity to radiation therapy, so radiation therapy is the
primary treatment modality for nonmetastatic NPC, while CRT with cisplatin is a
standard of care in loco-regionally advanced disease (Tam et al., 2018). With the
modern treatment of loco-regionally advanced NPC, local-regional control is
excellent at over 90%, whereas distant metastatic disease remains the primary
region of failure (Lee et al., 2009). As a result of high rates of distant failure, there
is growing interest in the addition of neoadjuvant chemotherapy to
chemoradiotherapy to potentially provide early eradication of micro-metastases,
but the evidence of impact on survival is conflicting (Tam et al., 2018).
Hypopharynx
Hypopharyngeal cancers show a tendency to spread submucosally and are often
asymptomatic until they have reached advanced stages, contributing to higher rates
of delayed diagnosis and distant metastatic disease (Kuo, Chen, Decker, Yarbrough,
& Judson, 2014). Historically, the standard care of an advanced hypopharyngeal
cancer was laryngo-pharyngectomy. After the Veterans Affairs trial in 1991, and a
study by Lefebvre in 1996, larynx- (and hypopharynx-) preserving methods like
RT or CRT have prevailed (Department of Veterans Affairs Laryngeal Cancer Study
Group et al., 1991a; Lefebvre et al., 2012). However, T1 hypopharyngeal primaries
can alternatively be treated with surgery and, in T4 hypopharyngeal cancer,
laryngo-pharyngectomy with post-operative CRT is still an option. Due to the high
risk of regional metastasis, in all stages of hypopharynx cancer neck node areas are
either radiated in organ-preserving modalities or, in surgical choices, neck
dissections are performed.
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Fig. 3. Larynx (illustration: For the National Cancer Institute © (2012) Terese Winslow
LLC, U.S. Govt. has certain rights. Permission from Terese Winslow.)

2.6.3 Larynx
Treatment of the primary tumour in laryngeal cancer depends on tumour
localisation and clinical stage. Options for glottic or supraglottic T1 tumours are
surgery or RT while, for T2 tumours, RT or CRT is most often administered. After
major trials in the 1990s and early 2000s, organ-preserving treatment modalities
with CRT became the most preferred in more advanced cases while, in T4 tumours,
total laryngectomy (TL) with post-operative RT or CRT is still usually advocated
(Department of Veterans Affairs Laryngeal Cancer Study Group et al., 1991a). In
subglottic tumours, independent of the T-class, CRT or TL is also often the method
of choice. Nowadays, it is also common to perform salvage surgery after laryngeal
recurrence following attempted organ-preserving modality treatment, usually in the
form of TL.
Management of the neck is dependent on the primary subsite and cancer stage.
For early glottic cancers, the risk of occult metastasis is low, and observation is
appropriate. However, supraglottic tumours have risk of up to a 60% of occult
unilateral or bilateral metastasis, and require neck dissection and possibly postsurgery RT (Forastiere, Weber, & Trotti, 2015) while, in organ-preserving
modalities, the nodal areas of the neck are included in the radiation field.
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2.6.4 Treatment sequelae
It has been stated that, although HNSCC makes up only 5-6% of all cancers,
patients and families affected by these malignancies experience such profound and
numerous disabilities that their morbidity far exceeds their incidence (Ringash et
al., 2018). Survivors of HNSCC have among the most complex rehabilitation needs
of all cancer survivors due to the anatomical and functional complexity of the head
and neck region.
In to the opinion of HNSCC patients, maintaining the ability to swallow and
speak are their top two functional priorities (Ringash et al., 2018). Swallowing and
speech impairments are common comorbidities experienced by HNSCC survivors
throughout their lifetimes. Within the first year post-RT, approximately half of HNC
survivors experience dysphagia and dysarthria (Ringash et al., 2018). Although one
year after RT these impairments are often significantly reduced, both dysphagia and
dysarthria can worsen years after RT, and of all patients who return for follow-up
because of late (beyond five years) RT-related toxicities, approximately 66% have
severe dysphagia requiring lifelong tube feeding.
After excessive ablative surgery, the patients’ appearance, aesthetics and
functionality are often altered, sometimes devastatingly. Patients may have
lymphedema, pain, stiffness or weakness of the jaw, neck or shoulder. RT may
cause fibrosis and other latent effects. Impairments from HNSCC and its treatments
can lead to body-image dissatisfaction, cognitive and behavioural problems,
decreased role functioning, decreased nutritional status, decreased communication,
and inability to return to work (Ringash et al., 2018).
In addition to long-term sequelae, both surgical and oncologic treatment causes
acute pre- and post-treatment complications and consequences. Surgical procedure
times can vary from 1 to 12 hours, which predispose the patients – who often have
comorbid illnesses - to complications arising from prolonged anaesthesia, such as
pulmonary embolism and deep vein thrombosis. Surgery also includes risks of
haemorrhage, lymph leak, salivary fistula and infection, among other disorders.
The risk of post-operative infection after surgery on HNC is reported to be 20-40%,
and the salivary fistula rate in salvage surgery in patients with failed CRT for
laryngeal cancer is about 30% (Mehanna et al., 2010). Surgery can also injure or
require the sacrifice of important neuromuscular structures, such as cranial nerves.
Also, although microvascular flap surgery is quite a reliable method, flap loss can
lead to prolonged hospitalisation, delayed mobilisation and delay to the start of
post-operative RT or CRT. Acute complications of RT or CRT include radiation
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dermatitis, xerostomia, painful mucositis and dependency on a nasogastric tube or
percutaneous gastrostomy.
Advanced age and comorbid cardiopulmonary diseases are factors that
predispose HNSCC patients to non-cancer causes of death, while sepsis, organ
failure, pulmonary embolism, surgical complications or vascular disease are
common causes of treatment-related mortality (Argiris et al., 2004; Massa,
Osazuwa-Peters et al., 2017; Mell et al., 2010). Earlier studies with advanced stage
(III-IV) HNSCC patients treated from 1990 to 2000 report up to 8-15% treatmentrelated death rates (Argiris et al., 2004; Mell et al., 2010).
2.7

Follow-up

Patients with HNSCC are regularly followed up for a number of years after curative
primary treatment (de Visscher & Manni, 1994; Snow, 1992). The main objectives
of regular follow-up are to improve the survival of the patient through early
detection and treatment of recurrent cancer, the registration and amelioration of
treatment complications, provision of support and help, detection and treatment of
secondary neoplasms, evaluation of treatment results and endpoint reporting.
Conflicting evidence regarding the efficacy of post-treatment follow-up
regimes of HNSCC patients has been presented in literature for over two decades.
These studies vary in their view of whether regular, frequent, routine and long-term
follow-up regimes are of limited benefit or not in terms of improved post-failure
survival (PFS) through early detection of recurrences or residual tumour to offer
the patient a quick second curative therapy. In their analysis of 428 patients, de
Visscher et al. concluded that routine follow-up regimes were indispensable,
though site and stage of the index tumour played a part in the length of routine
follow-up (de Visscher & Manni, 1994). Boysen et al. showed in their prospective
study of 661 patients that routine follow-up is rarely indicated after the third year
of post-treatment, and that in almost two-thirds of the cases the patient’s symptoms
led to the detection of the recurrence (Boysen, Lovdal, Tausjo, & Winther, 1992).
They suggest that more time should be spent on patient education about the signs
and symptoms of recurrent cancer. Recently, Kytö et al. reported, that only 10% of
the recurrences were found after the first three years, and all the patients recurring
later were symptomatic. They concluded that routine follow-up after three years is
questionable, and easy access to extra visits could cover the need for late followup (Kyto, Haapio, Minn, & Irjala, 2019). Ilmarinen et al. reported on patients with
OPC that, in 93% of all 366 scheduled visits, the patients were asymptomatic, and
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no recurrences were found during these asymptomatic visits (Ilmarinen et al., 2019).
They suggested a reduction in the number of follow-up visits of patients with OPC,
and that follow-up should be focused on symptom-directed examinations. On the
other hand, Lester et al. concluded that according to their prospective study on 676
patients and published evidence, a follow-up duration of three years in oro- and
hypopharyngeal primaries, and seven years in laryngeal primaries is justified
(Lester & Wight, 2009). Furthermore, they thought that a follow-up regimen based
on patient education and self-presentation would lead to the detection of less than
two-thirds of recurrences, and thus would be unacceptable. However, they state that
the evidence supporting the axiom that early detection of recurrences through
routine follow-up leads to higher cure rate is weak. Kothari et al. analysed 1,039
patients in a prospective multi-centre study, and found that, of the symptomatic
patients, 68% were suspected of having a recurrence while, of the asymptomatic
patients attending a routine follow-up regime, only 10% were suspected and only
two asymptomatic patients actually had a recurrence (Kothari, Trinidade, Hewitt,
Singh, & O'Flynn, 2011). Quite recently, an international panel stated that there is
only low-level evidence to support any follow-up regime (Digonnet et al., 2013).
2.8

Prognosis and affecting factors

2.8.1 Recurrences
Locoregional recurrence is the major cause of treatment failure in patients with
HNSCC after definitive therapy. Recurrence proportions vary from 10 to 48%,
depending mostly on the initial stage and primary tumour site, but also on
diagnostic delay, patient-related factors, tumour characteristics and choice of
treatment, and its implementation may have an effect on recurrence rate (Digonnet
et al., 2013; Rangaswamy et al., 2013). Most of the recurrences are detected within
the first 2-3 years after treatment, but some, especially in larynx carcinoma, can
occur much later (Lester & Wight, 2009).
The benefits of finding recurrences early seem to be conflicting and often
minimal. In a study on stage III-IV HNSCC patients, 119 recurrences were found
in a routine follow-up regime, and salvage was attempted in 49 patients. Median
survival for patients with relapse was longer in the group undergoing attempted
salvage: six months for the treated group compared with four months for those left
untreated. The authors state that this difference almost certainly results from a
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selection bias (Cooney & Poulsen, 1999). De Visscher et al. presented that survival
after the earlier detection of a recurrence resulting from routine follow-up was
markedly better than that for self-referrals: the mean survival after detection and
curative treatment was nearly double (de Visscher & Manni, 1994). In their recent
report of 56 loco-regional failures after RT, De Felice et al. had a median overall
PFS of 9.4 months (De Felice et al., 2015). Half the patients had salvage surgery
with a median PFS of 22.6 months. On the other hand, Boysen et al. presented in
their study that successful treatment was possible almost only in local recurrences,
and in particular for laryngeal carcinomas treated with radiotherapy (RT) and oral
carcinomas treated with RT combined with limited resection. They concluded that
there is little to offer in terms of curative secondary treatment for patients who have
undergone combined treatment and large resections (Boysen et al., 1992). Similar
conclusions were drawn by Cooney and Poulsen (Cooney & Poulsen, 1999).
2.8.2 Second primary cancers
Second primary malignancies (SPM) after HNSCC diagnosis are quite common.
The reported overall incidence varies from 7.5 to 23%, with lung, oesophagus and
head and neck as the most common sites (Chuang et al., 2008; Morris, Sikora,
Hayes, Patel, & Ganly, 2011). Survival after SPM diagnosis is significantly worse
than after index HNSCC diagnosis alone: 5- and 10-year OSs after SPM of any site
are 30% and 10-20%, respectively. After SPM of the lung or oesophagus, the 5year OS is 10-20% (Jung, Lim, Jung, Ryu, & Won, 2015; Vaamonde, Martin, del
Rio, & LaBella, 2003).
2.8.3 5-year survival
While the incidence of HNSCC is increasing, the survival rate has somewhat
improved over the years. Pulte showed that the relative survival (RS) of HNSCC
patients in United States had risen from 55% in 1992-96 to 66% in 2002-2006
(Pulte & Brenner, 2010). In Finland, 5-year RS has remained quite stable over the
last decade, and in 2015-2017, 5-year RS for oral and pharyngeal cancer was 67%
(Finnish cancer registry.2019). The following factors affect survival in HNSCC.
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Cancer site
In the largest study on the European population so far, Gatta et al. reported that,
from 1999 to 2007, the 5-year RS for oral and pharyngeal cancer patients in Europe
improved by 3-5 percentage points, while for larynx it remained stable (Gatta et al.,
2015). Their 5-year RS figures in 2000-2007 for Scandinavia were 50% for tongue
and lingual tonsil, 50% for oral cavity, 45% for oropharynx and tonsil, 20% for
hypopharynx and 60% for larynx. The respective results from Finland were quite
similar: 5-year RS was 60 % for tongue and lingual tonsil, 55% for oral cavity, 50%
for oropharynx and tonsil, 20% for hypopharynx and 60% for larynx.
Stage
TNM stage is one of the primary predictive factors for patient survival. Gatta et al.
reported that the 5-year relative survival in Northern Europe in all head and neck
sites was 68% in local disease, 33% in regionally spread disease, and 8% in
distantly metastasised disease (Gatta et al., 2015).
Delays
Delay in diagnosis – and thus, treatment – leads to tumour growth, progression in
staging and decreased locoregional control (Fareed, Ishtiaq, & Galloway, 2018). It
has also been shown to impair survival in HNSCC in several studies. In a metaanalysis of data from papers on the subject published from 1966 to 2011, Seoane et
al. found that pooled relative risk (pooled RR) of mortality related to any diagnostic
delay (either patient or professional delay) was 1.34; 95%CI 1.12–1.61. The
association was stronger for referral delay (pooled RR 3.17; 95%CI 1.12–9.00) and
for pharynx cancer (pooled RR 1.69; 95%CI 1.05–2.72) (Seoane et al., 2012).
Comorbidity, site and size of tumour, stage and type of symptoms have been shown
to be independent factors in predicting longer diagnostic delay in HNC (Murphy et
al., 2016; Teppo & Alho, 2009).
Treatment delay is the time frame from the definitive diagnosis to the start of
the treatment. Treatment delay has been shown to have a negative impact on
survival and tumour growth. In a study of over 50,000 patients from a U.S. cancer
database with oral, oropharyngeal, laryngeal, or hypopharyngeal HNSCC primaries
and treated with curative intent, treatment delay greater than 60 days was an
independent predictor of mortality (Murphy et al., 2016). These authors state that
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increasing treatment delays are caused in large part by the pursuit of improved care:
advances in pre-treatment evaluations, therapy and referral to high-volume centres
improve outcomes but increase treatment delay. In a recent review article about
treatment delays in HNSCC, the authors emphasise that delays may lead to poor
outcomes and may mandate more aggressive treatments with unnecessary
morbidity and even mortality but, according to literature, the effects of treatment
delays on survival are conflicting (Coca-Pelaz et al., 2018).
2.8.4 Long-term survival
The majority of HNSCC recurrences or disease-specific deaths occur within the
first 2-3 years, and patients are often considered cured after five years. Thus, few
studies have examined survival in HNSCC beyond the first five years (Baxi et al.,
2014; Massa et al., 2017; Skarsgård et al., 2000; Tiwana et al., 2014). Moreover,
most of these studies are not population-based, reducing the generalisability of the
findings. However, in a recent population-based report on about 600 HNSCC
patients who had survived the first five years, it was shown that 10-year OS
continued to decrease even after stratification by p16 and smoking status, when
compared to age-matched non-cancer controls. The OS at 10 years was most
favourable in p16+ OPC (87%), followed by oral cavity (69%), larynx (67%), p16OPC (56%), and hypopharynx (51%). Initial stage and smoking status, but not
treatment, also impacted OS. The writers conclude that whether this excess
mortality is due to late toxicity from treatment, genetic predisposition to disease or
modifiable risk factors that lead to the original cancer is unclear (Du et al., 2019).
The loss-of-life years (years of life lost, YLL) of cancer patients has been
presented in literature to some extent, but studies on YLL of HNSCC patients in
particular are scarce and address only the YLL caused by cancer deaths, or only by
competing causes of death. Massa et al. reported that the average cancer
independent YLL was about 6.5 years for over 60.000 HNSCC patients from the
SEER database, but they did not report the total YLL for cancer causes (Massa,
Cass et al., 2017). Brustugun et al. presented the YLL for patients who died from
the cancer to be 15 years in HNC (Brustugun, Moller, & Helland, 2014).
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2.9

Other prognostic factors

2.9.1 HPV and p16INK4a surrogate marker (p16)
There is well-established evidence that HPV-associated HNSCC of the oropharynx
has a much higher rate of survival compared to non-HPV-related cancers (Ang et
al., 2010; Ang & Sturgis, 2012). In multi-institutional trials, the OS has been 4080% better for p16 and/or HPV-positive oropharyngeal cancers. This survival
advantage of HPV-positive cancer has not been proven on any other sites (Ang &
Sturgis, 2012).
2.9.2 Competing mortality
Competing mortality is defined as mortality from any cause other than the disease
of interest. The main causes for competing mortality in HNSCC are second primary
cancers and comorbidities (Massa et al., 2017). In a population-based study of over
34,000 HNC patients, the proportion of competing mortality of all deaths was 27%
(Rose, Jeong, Nath, Lu, & Mell, 2011a). Similarly, in another population-based
study of over 64,000 HNSCC patients, the rate of competing mortality was about
29%, the most common causes of death being cardiovascular disease, lung cancer,
and other cancers (Massa et al., 2017).
2.9.3 Comorbidity and frailty
In a quite recent meta-analysis of 10 studies and 23,000 patients with HNSCC,
comorbidity was a predictor of impaired OS (Boje, 2014). The presence of
comorbidity increased the risk of death significantly with the overall hazard ratio
(HR) being 1.38 (95%CI: 1.32-1.43). They also analysed the impact of comorbidity
on cancer-specific mortality. In patients treated with RT alone, comorbidity had no
effect on cancer-specific mortality while, in patients treated with surgery alone, it
was impaired by elevated comorbidity, presumably because the surgery performed
was less extensive and less aggressive. Among patients treated with CRT, the OS
was not affected if comorbidity was low, but effects on cancer-specific mortality
were diverging. Regarding the effects of comorbidity on survival by site, in a
retrospective study of almost 5.000 patients with oral, oropharyngeal,
hypopharyngeal, nasopharyngeal or laryngeal cancer, higher comorbidity was
independently associated with worse OS in all other sites but hypopharyngeal
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cancer (Habbous et al., 2014). This is most likely due to the dismal prognosis of
hypopharyngeal HNSCC.
The concept of frailty describes a clinical state of increased vulnerability. It has
been shown that surgically treated frail patients have increased risk of death,
surgical complications, discharge to residential care and increased length of
hospitalisation (Adams et al., 2013; Darvall, Gregorevic, Story, Hubbard, & Lim,
2018).
2.9.4 Gender and age
There is conflicting evidence about the impact of gender on HNSCC survival. In a
study of over 20,000 patients with HNSCC in Florida, the median survival time
was 41 months for women, and 36 months for men but, after multivariate analysis,
there remained no significant survival difference between genders (Molina et al.,
2008). Investigators from M.D. Andersson Cancer Center collected matched 286
female and 286 male HNSCC patients from within a prospective epidemiologic
study, and found no survival advantage for either gender (Roberts, Li, Reitzel, Wei,
& Sturgis, 2010). Conversely, the EUROCARE-5 study found that, except for
laryngeal cancer, survival was significantly better in women than men. For patients
with cancers in all the other HNSCC sites taken together, RS was 75% and 67% at
one year, and 50% and 36% at 5 years in women and men, respectively (Gatta et
al., 2015).
In the EUROCARE-5 study, 40% of HNSCC cases were diagnosed in at least
65-year-old patients. RS was regularly decreasing with age at diagnosis. Five-year
RS for over 75-year-old patients was particularly low compared to the youngest
(15–44 years) for nasopharynx (24% versus 67%) (Gatta et al., 2015).
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3

Purpose of the study

The purpose of the present study was:
1.
2.

3.
4.

To explore the characteristics and health behaviour of HNC patients and to find
out whether these traits had any effect on seeking medical advice in HNC.
To assess factors predicting laryngeal SCC recurrence and the pattern of
recurrent disease in the first five years after completion of primary treatment
with an emphasis on the assessment of prognosis after recurrence.
To assess the HNSCC-related and competing mortality of patients with
HNSCC in a long-term follow-up.
To analyse the loss-of-life years in a long-term follow-up among patients with
HNSCC and evaluate competing causes of death and rate of second primary
tumours.
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4

Patients and methods

4.1 Patient characteristics and effects on seeking medical care in
HNC (study I)
This study was a population-based cross-sectional survey.
A total of 85 patients with oral, pharyngeal, laryngeal or sino-nasal cancer were
enrolled at the ENT departments of Oulu and Kuopio University Hospitals between
2000 and 2005. The entry criteria were: no prior HNC, first visit after
histopathologic verification of the disease, and ability to understand and answer the
questionnaire.
The following details were collected either through physical examination,
patient interview, or from the patient charts of the hospital or primary care facility:
primary site of the tumour, histopathological diagnosis, cancer stage, age, gender,
and comorbidities.
The patients answered a self-administered questionnaire on patient
characteristics and health behaviour at the initial visit. The data on characteristics
included the following: education, occupation, employment status, marital status,
number of friends, social activity, social and psychological support, and head and
neck cancer among close relatives. The items collected on health behaviour were
as follows: tobacco history, alcohol consumption and awareness of these being risk
factors for cancer, physical exercise, oral hygiene habits, comprehension of own
health, awareness of the health care facilities available, possible personal physician
and general fear of physicians. The returned questionnaires were checked for
completeness and were complemented by interview, if necessary. The questionnaire
data were compared with official data of the same-aged general population in
Finland, whenever possible.
The following data were collected on patients’ cancer symptoms and on
seeking medical care: main symptom, number of visits to a health care professional
before diagnosis, patients’ own suspicion of cancer, time point when the cancerrelated symptom was first noticed, and the first visit to a health care professional
because of this symptom. If the time between first symptom and first visit was over
three months, it was regarded as delayed medical care-seeking.

39

4.2 Predictive factors and treatment outcome of laryngeal
carcinoma recurrence (study II)
This multi-centre retrospective chart review study is based on a cohort of 366
patients with laryngeal carcinoma treated at any of the five Finnish university
hospitals during 2001-2005. Patients were treated according to Finnish national
treatment protocol with either surgery, surgery + RT, surgery + CRT, RT only or
CRT only. To obtain information on laryngeal recurrences after successful primary
treatment, the inclusion criteria were the following: histologically verified SCC,
curative treatment intention, no residual tumour after primary treatment or possible
primary salvage treatment and survival of the first three months after primary
treatment, which left 316 patients for the analyses.
Patient demographics, primary tumour classification, primary treatment related
factors and follow-up data were obtained from hospital charts. Dates and causes of
death were provided by Statistics Finland. Time to recurrence was calculated from
the treatment completion to the histological (cytological or radiological in regional
or distant recurrences) diagnosis of the first recurrence. Survival time after
recurrence was calculated from the date of first recurrence to time of death, or to
the end of follow-up, whichever came first.
The objectives of this study were to assess the patterns and factors predicting
laryngeal SCC recurrence in the first five years after completion of primary
treatment and prognosis after recurrence.
4.3 Causes of mortality and loss of life years in HNSCC (studies III
and IV)
A total of 220 patients with SCC of either the tongue, pharynx or larynx who were
treated at Oulu University Hospital during 1986-1996 comprised the cohort for
these two retrospective chart review studies.
All the details of the primary site of the tumour (larynx, pharynx, or tongue)
and the patients’ histopathologic diagnosis, TNM-stage, age, gender and
comorbidities were collected from the medical charts of the university hospital, the
central hospitals or primary care. The follow-up time was calculated from the date
of the HNSCC diagnosis to the end of the follow-up (31 Dec 2012) or death,
whichever came first. Dates and causes of death were obtained from the Causes of
Death Registry maintained by Statistics Finland. For study III, the causes were
dichotomised into HNSCC and other causes, respectively and, for study IV, they
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were categorised as follows: HNSCC; lung cancer; other malignancy;
cardiovascular disease (CVD); pulmonary disease; and other non-cancer causes.
4.4

Statistical methods

4.4.1 Study I
For descriptive data, means with ranges were calculated. In the analyses, the
following variables were dichotomised as follows: younger vs. older age (<60 vs.
≥60 years), low vs. high level of education, no vs. yes for comorbid conditions
(Charlson Comorbidity Index (CCI) 0 vs. ≥1). To clarify the connections between
various characteristics of head and neck cancer patients, all potential associations
between the various clinical, demographic and behavioural factors were first
studied with a χ2 test or Fisher’s exact test. Next, the associations between all these
factors and delayed medical consultation (combined appraisal and help-seeking
intervals) were explored with a χ2 test. Significant factors and delayed medical
consultation were cross-tabulated, and odd ratios (OR) and 95% CIs were
calculated from the raw data. Finally, a multivariate analysis was undertaken to test
the associations between these factors and delayed medical consultation using a
logistic regression model. The risk of having delayed medical consultation was
calculated for each factor as an adjusted OR with a 95% CI, which was adjusted for
age, sex and cancer stage. Statistical calculations were carried out using SPSS
software.
4.4.2 Study II
On potential factors predicting recurrence, univariate analysis was conducted using
the Kaplan–Meier method for recurrence-free survival (recurrence as an event), and
a log-rank test was used to test differences between groups. The same method was
used for OS (all deaths as events) and disease-specific survival (DSS) (cancer death
as an event) after the first recurrence. Multivariate analysis was performed utilising
Cox multiple regression analysis. Subgroup analyses on clinically relevant aspects
were conducted: patients with T1 to T2 vs. T3 to T4 disease and primary treatment
(non-surgical or surgical), treatment interruptions in patients treated with definitive
RT, nodal metastasis status and surgery of the neck, surgical margins in surgically
treated patients, and anterior commissure involvement in early glottic cancer.
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Recurrence of glottic T1a tumours, a distinct group of laryngeal HNSCC with its
characteristic treatment and excellent outcomes, was additionally analysed as a
subgroup. The computations were carried out using SPSS software.
4.4.3 Study III
Descriptive analyses of mortality from HNSCC and from other causes accounting
for competing risks were performed using the non-parametric Aalen-Johansen
estimator of the pertinent cause-specific cumulative incidence function (CIF)
(Putter, Fiocco, & Geskus, 2007; Satagopan et al., 2004). Two different regression
approaches were applied in parallel to analyse cause-specific mortality:
conventional Cox regression for cause-specific hazards, and the Fine-Gray model
for sub-distribution hazards. In these models, the following prognostic factors were
included categorically: age-band, sex, primary site, tumour size, nodal involvement,
and CCI. Based on the fitted Cox models, predictions of CIFs or cumulative
probabilities of death were constructed both from HNSCC and from other causes,
respectively, by time since diagnosis for a few selected types of model patients
representing different prognostic profiles. All the computations were performed
using the R environment for statistical computing and graphics (R Foundation for
Statistical Computing, 2019).
4.4.4 Study IV
The incidence of second malignancies after the diagnosis of the primary HNSCC
was analysed in such a way that, for all cancers combined and for HNSCC and lung
cancer specifically, the observed numbers of secondary cancer cases were
compared to the numbers that would have been expected to occur in the cohort
during the follow-up after diagnosis, had the cohort of HNSCC patients
experienced the same risks of these cancers as a comparable reference population.
The expected numbers were obtained by combining the individual person-years of
follow-up of the patients with the cancer incidence rates, both stratified by sex, age
and calendar year, the latter pertaining to the special catchment area of Oulu
University Hospital (Breslow & Day, 1987). The population-based incidence rates
for the area were obtained from the Finnish Cancer Registry. The standardised
incidence ratio (SIR) between the observed and expected cases and the associated
95 % CIs were computed, too (Breslow & Day, 1987).
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Similar methodology but based on observed and expected numbers of deaths
was applied when computing the standardised mortality ratios (SMR) of the
HNSCC patients as compared with the reference population for selected causes, or
groups of causes of death other than HNSCC: lung cancer, other cancer, CVD,
pulmonary diseases, and all remaining non-cancer causes of death.
The OS of the HNSCC patients was also compared with the relevant expected
survival curves, the latter describing the survival experience of HNSCC cohort
patients in the counterfactual instance that their gender- and age-specific mortality
rates from any cause during the calendar years considered would be the same as the
respective total mortality rates of the whole population in the catchment area. The
expected survival proportions were computed by the Ederer I method (EDERER,
AXTELL, & CUTLER, 1961; Seppä & Hakulinen, 2009). Beyond 15 years after
diagnosis, the observed survival curves of the patient groups were extrapolated
such that their annual age-specific mortality rates were assumed to be equal to those
in the reference population. This assumption is concordant with a hypothesis that
the cohort of HNSCC patients have reached “statistical cure” during the 15 years
after diagnosis, and beyond that point they would no longer have any excess
mortality compared to the reference population. The expected survival curves were
also extrapolated in such a manner that, for calendar years beyond 2012, the genderand age-specific mortality rates were assumed to follow the life table of 2012.
All the computations were performed using the R environment for statistical
computing and graphics (R Foundation for Statistical Computing, 2019).
4.5

Ethical aspects

For study I, the study protocol was approved by the Ethical Committee of the North
Ostrobothnia Hospital District, and informed consent was obtained from all the
participants. Study II was approved by the Helsinki University Hospital Research
Ethics Review Board. According to Finnish law, informed consent was not
necessary because of the nature of this study (retrospective chart review). For
studies III and IV, the Finnish Ministry of Social Affairs and Health granted
permission to collect these data. Again, according to Finnish law, informed consent
was not necessary because of the nature of these two studies.
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5

Results

Baseline data on the patients in studies I to IV is presented in Table 1. Mean age
was just above 60 years in all studies. In study I there was a slight male
preponderance, whereas in study II there was a clear male majority (93%). In
studies III/IV, two-thirds were men. Oral cavity was the most common site in study
I, while in studies III/IV it was the larynx. In studies II and III/IV, histopathologic
diagnosis was SCC in all cases. In study I there were five cases of other
histopathologic entities. Regarding stage, in studies I and III/IV cancer was
advanced to stage III or IV in about 60% of the cases, while in study II in 40%. In
studies I and III/IV, about half of the patients had comorbidities.
Table 1. Baseline data of the patients in studies I to IV. Numbers are numbers of patients
(percentages in parentheses) unless otherwise stated.
Characteristics

Study I (n=85)

Study II (n=316)

Studies III&IV (n=220)

Age (years; mean (range))

62 (30-89)

64 (32-88)

63 (26-89)

Male

54 (64)

294 (93)

156 (71)

Female

31 (36)

22 (7)

64 (29)

Men

45 (83)

NA

132 (85)

Women

12 (39)

NA

29 (45)
62 (28)

Gender

Smokers (prior or present)

Cancer site
Oral cavitya

51 (60)

NA

Pharynx

22 (26)

NA

65 (30)

Larynx

9 (11)

316 (100)

93 (42)

Other

3 (3)

NA

NA

Histopathologic diagnosis
SCC

80 (94)

316 (100)

220 (100)

Otherb

5 (6)

NA

NA

Stage
I

19 (22)

120 (38)

46 (21)

II

15 (18)

70 (22)

47 (22)

III

21 (25)

65 (21)

65 (29)

IV

30 (35)

61 (19)

62 (28)

Comorbidityc
0

40 (47)

NA

114 (53)

1 or more

45 (53)

NA

106 (47)

a= oral tongue in studies III&IV; b= adenocystic carcinoma (n=3), primitive neuroectodermal tumour
(n=1), verrucous carcinoma (n=1); c= Charlson Comorbidity Index; NA= not applicable
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5.1

Study I

5.1.1 Health behaviour characteristics
Eighty-three percent of men, and 39% of women were past or present smokers
(Table 1). Sixty-two percent of the patients consumed alcohol a few times a week.
Only 54% stated that they knew that smoking and alcohol were risk factors for head
and neck cancer.
Present or prior smoking was more common in this series than in the sameaged general population in Finland (67% vs 47%) (Tobacco Statistics
Finland.2010), while the proportion of reasonable consumption of alcohol was a
bit lower in the cohort than in the general population (62% vs 77%) (Drinking
Habits Survey.2011). In this series, male gender and low level of education were
associated with smoking and alcohol consumption.
Thirty-one percent of the patients had a general fear of physicians. Respective
data on the general population could not be found. Men admitted fearing physicians
more often than women.
5.1.2 Delayed medical care-seeking
The most common symptom for seeking medical care was pain. Ninety percent of
the patients had visited a physician at least twice before the clinical cancer
diagnosis was made. Almost half of the patients had a delayed medical consultation,
which was defined as over three months after experiencing first symptoms.
The cancer site or stage did not correlate with delayed medical consultation. In
multivariate analysis, general fear of physicians, main symptom other than pain,
and the patient not suspecting cancer were associated with delayed medical
consultation. Unadjusted and adjusted odds ratios for the main predictors of
delayed medical care-seeking are presented in Table 2.
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Table 2. Characteristics associated with delayed medical consultation (over 3 months)
in a cohort of 85 patients with head and neck cancer.
Univariate analysis
Characteristic

OR (95% CI)

Multivariate analysis* (adjusted)
OR (95% CI)

General fear of physicians

4.4 (1.5-12.8)

11.0 (1.2-103)

Main symptom other than pain

2.2 (0.9-5.5)

18.5 (2.2-156)

No suspicion of cancer

2.7 (1.1-6.6)

11.2 (1.7-75.1)

OR= odds ratio, 95% CI= 95% confidence interval, * binary logistic regression model

5.2

Study II

5.2.1 Patterns of laryngeal SCC recurrence
316 patients with laryngeal SCC (LSCC) were included in the analyses. During a
median follow-up period of 60 months, 68 (22%) of these patients developed a
recurrence. The median time to recurrence was nine months, and 90% of the
recurrences occurred within three years of primary treatment. In two-thirds of all
recurrences (68%), the first recurrence was local. Of the patients with glottic
recurrence (48 patients), only one quarter (27%) ever developed a regional or
distant recurrence. On the other hand, of the patients with non-glottic recurring
LSCC, four-fifths (80%) developed a regional or distant metastasis during followup.
5.2.2 Glottic T1
There were 113 T1 primary glottic LSCC cases in this series, only 12 (11%) of
which developed a recurrence. They all were local. The mean time for recurrence
in this group was 15 months, and only two occurred after two years of follow-up,
and none after three years.
5.2.3 Factors predicting recurrence
In univariate analysis, nonsurgical primary treatment was a predictive factor for
local recurrence, while female gender, non-glottic primary tumour localisation, the
presence of primary neck metastasis, and stage III to IV primary disease were
predictors of regional recurrence. Non-surgical treatment was also a predictive
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factor for local recurrence among patients with T3 to T4 primary tumours, but not
in T1 to T2 tumours.
In multivariate analysis, non-surgical primary treatment, primary neck nodal
metastasis and WHO performance status over 0 were independent predictors of any
kind of recurrence, while non-surgical treatment and WHO status were predictors
of local recurrence. Non-glottic primary tumour and female gender were
independent predictors of regional recurrence. The statistically significant
predictors of recurrence are presented in Table 3.
Table 3. Hazard ratios for significant predictive factors of recurrence from multivariate
analysis*.

Factor

Any recurrence

Local

Regional

HR (95% CI)

HR (95%CI)

HR (95% CI)

2.1 (1.0-4.3)

2.9 (1.2-7.0)

Female gender
WHO—ps 1-4 (vs 0)

5.3 (1.6-18.1)

Non-glottic primary (vs glottic)

4.9 (1.3-18.1)

Neck nodal status ≥1 (vs 0)

2.7 (1.2-6.2)

Nonsurgical treatment (vs surgical)

2.2 (1.2-3.9)

2.4 (1.3-4.7)

HR=hazard ratio, 95% CI= 95% confidence interval, WHO-ps= World Health Organization Performance
Status, * Cox regression analysis

5.2.4 Survival after recurrence
For all the patients with local recurrence only, the 5-year overall survival (OS) was
53%. For recurring glottic LSCC, the 5-year OS was 45%, while for patients with
non-glottic recurrence it was 0% (figure 4). Further, only 23% of the patients with
only local recurrence of glottic primary died during follow-up, when none of the
patients with only local recurrence of supraglottic primary survived. For patients
with any recurrence other than local, the 5-year OS was 4%. Sixteen patients had
second or third recurrence, and 12 of these patients died during follow-up.
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Fig. 4. The Kaplan-Meier overall survival curves for the recurring glottic and non-glottic
primary tumours.

5.3

Study III

At the end of the follow-up, 82% (181/220) of the patients had died. The cause of
death was HNSCC in 49% of the cases. The patients were followed up for at least
16 years, if they had not died earlier.
5.3.1 15-year cumulative mortality and prognostic factors
The 15-year cumulative HNSCC and all-cause mortality numbers by prognostic
factors are presented in Table 4. Three out of 4 patients with pharynx carcinoma
died of HNSCC, while the respective figures for larynx carcinoma were 1 in 5. For
stage I cancer, the rate for HNSCC death was 10%, and 74% for stage IV. Of the
patients younger than 55, one third died of HNSCC, a figure similar to that for
patients aged 55-74 whilst, of patients over 74, almost two-thirds died of HNSCC
(Figure 5). Total mortality was 55% for under-55s and 97% for over-74s (Table 4).
Regarding comorbidities, there was not much difference in HNSCC deaths between
the three groups in comorbidity level (CCI=0, CCI=1, CCI≥2), while total
mortality was 66%, 78%, 95% for these three groups, respectively.
In regression modelling of mortality by cause, the rate of HNSCC death was
positively associated with high age at diagnosis, increasing T class and neck node
involvement, and was clearly higher for pharynx cancer. Mortality from other
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causes was strongly associated with increasing age and higher comorbidity.
Significant results from regression modelling are presented in Table 5.
Table 4. 15-year cumulative cause-specific mortality by prognostic factors.
Mortality (%)
Prognostic factor

HNSCC

Total

Site
Larynx

20

73

Tongue

34

66

Pharynx

72

91

I

10

63

II&III

33

73

IV

74

95

Stage

Age (years)
<55

33

55

55-74

36

80

≥75

62

97

0

36

80

1

50

78

≥2

40

95

Charlson Comorbidity Index

Fig. 5. Cumulative incidence of death from HNSCC, other causes, and all causes,
stratified by age (A <55, B 55-74, C >74) estimated by the Aalen-Johansen method.
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Table 5. Cause-specific hazard ratios for significant prognostic factors associated with
mortality from HNSCC and other causes.

Factor

HNSCC

Other causes

CSHR* (95% CI)

CSHR* (95% CI)

Age (vs <55 years)
55-65

2.11 (1.11-4.03)

65-75
75-90

2.22 (1.12-4.42)
2.26 (1.10-4.68)

4.70 (1.90-11.61)

T class (vs T1)
T3

2.32 (1.02-5.27)

T4

4.29 (1.79-10.29)

N2-3 (vs N0-1)

2.21 (1.35-3.62)

Site
Pharynx

2.24 (1.26-3.99)

Larynx

1.93 (1.10-3.37)

Charlson Comorbidity Index (vs 0)
1

1.89 (1.08-3.31)

2

1.86 (1.00-3.46)

≥3

5.60 (2.84-11.05)

HNSCC= head and neck squamous cell carcinoma, CSHR=Cause-specific hazard ratio, 95% CI= 95%
confidence interval, *Cox regression model

5.4

Study IV

5.4.1 Second primary tumours
Of the 220 patients, 37 developed a second primary tumour by the end of the
follow-up. The most common site was lung, with SIR of 3.7 (95%CI 2.1-6.1)
among men. There were only two second primary tumours detected in head and
neck area in this cohort.
5.4.2 Causes of death
Of the 181 (82%) patients who died by the end of the follow-up, about half died
from a non-HNSCC cause. Cardiovascular disease CVD) was the most common
non-HNSCC cause of death. While relative mortality among women did not differ
much from the general population (except for HNSCC), the SMRs were 3.8
(95%CI 2.1-6.39, 1.3 (95%CI 0.9-1.8), and 1.4 (95%CI 1.1-1.8) for lung cancer,
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CVD and all non-HNSCC causes among men, respectively. The most important
causes of death with respective SMRs are presented in Table 6.
Table 6. Causes of death with respective standardised mortality ratios (SMR) and 95%
confidence intervals (95% CI) in a cohort of 220 patients with head and neck squamous
cell carcinoma (HNSCC).
Cause of death

Men

Women

Both

n

SMR (95% CI)

n

SMR (95% CI)

SMR (95% CI)

Lung cancer

13

3.8 (2.1-6.3)

3

1.9 (0.5-5.1)

3.2 (1.9-5.0)

Cardiovascular disease

30

1.3 (0.9-1.8)

9

0.8 (0.4-1.5)

1.1 (0.8-1.5)

Pulmonary disease

8

1.9 (0.9-3.5)

3

1.3 (0.3-3.5)

1.7 (0.9-2.9)

All non-HNSCC

69

1.4 (1.1-1.8)

24

1.0 (0.7-1.5)

1.3 (1.0-1.6)

5.4.3 Observed and expected survival
For the whole cohort, the median loss of life years (years of life lost, YLL) was 12
years, when compared to the same-aged general population. The greatest median
YLL was seen among under-55-year-old men, being 30 years in pharynx cancer, 20
years in tongue, and 18 years in larynx cancer (table 7). The difference between
expected and observed survival was somewhat less obvious among women.
Table 7. Years of life lost by site and age group in a cohort of 220 patients with HNSCC.

Cancer site and age group

Men

Women

Median (mean), years

Median (mean), years

Larynx
<55

18 (11)

19 (10)

55-64

10 (6)

13 (10)

6 (4)

11 (7)

>64
Tongue
<55

20 (11)

4 (9)

55-64

15 (10)

12 (10)

>64

-2.2 (1)

6 (5)

Pharynx
<55

30 (21)

55-64

18 (14)

21 (15)

8 (9)

8 (7)

>64
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NA

6

Discussion

6.1 Patient characteristics and effects on seeking medical care in
head and neck cancer (study I)
When we explored the details of the patients, their cancer and their health behaviour,
we found out that on average these patients were quite normal elderly people whose
education and occupational level, and marital and social network statuses
resembled those of the general same-aged population, with the exceptions of a
higher rate of smoking and slight male majority. Regarding the associations
between either the characteristics of the patients, their cancer or their health
behaviour and delayed medical care-seeking (over three months from first
symptoms), we found that general fear of physicians, no suspicion of cancer and
the main symptom being something other than pain were independently associated
with delayed care-seeking. What was a bit surprising was that only about half of
the patients admitted knowing that smoking and alcohol consumption were risk
factors for head and neck cancer.
Hashibe et al. reported that marital status or levels of education and occupation
were not risk factors for head and neck cancer (Hashibe et al., 2013). This is in line
with our results, since these factors among our patients were quite similar when
compared to general population. The same study also reports that increasing
physical activity reduced the risk of HNC, while we were not able to find any
difference in physical activity between the study group and general population.
Conway et al. found that low occupational social class was a risk factor for HNC,
but that this was mediated through smoking (Conway et al., 2010). We were not
able to find associations between any characteristic and tumour size, while
Rozniatowsky et al. reported that patients who lived alone presented with larger
tumours (Rozniatowski et al., 2005).
Our findings that patients’ symptom other than pain and non-recognition of the
seriousness of the symptoms correlated with delayed care-seeking is supported by
the findings of Brouha et al., and Evans et al. (Brouha, Tromp, Hordijk, Winnubst,
& de Leeuw, 2005; Evans, Ziebland, & McPherson, 2007). While comorbidity has
been shown to be an independent factor to predict longer diagnostic delay in HNC
(Teppo & Alho, 2009), as well as location and size of the tumour, and stage
(Murphy et al., 2016), we were not able to find these factors to be associated with
delayed care-seeking. After the symptoms are recognised by the patient, the main
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barrier to seeking help is reported to be fear of embarrassment or cancer (Smith,
Pope, & Botha, 2005) whilst, among our cohort, the barrier seemed to be general
fear of physicians.
6.2 Predictive factors and treatment outcome of laryngeal
carcinoma recurrence (study II)
In this nationwide study, we found supraglottic tumour sub-site, primary nonsurgical treatment, female gender, neck node metastasis at presentation and poor
WHO performance status to be independent predictors of recurrence in laryngeal
cancer. Recurrences after three years of follow-up were quite rare, and there were
none among T1 glottic primary cancers. Regarding outcome, patients with local
recurrence of glottic primary cancer had almost a 50% chance of surviving whilst,
for the patients with regional or distant recurrence of any primary, or with any
recurrence of supraglottic primary, the survival figures were quite poor.
In this study, general health status (WHO performance status >0) was an
independent predictor of any recurrence, and especially local. This finding is also
supported by earlier studies (Cuny et al., 2015; Smee, De-loyde, Broadley, &
Williams, 2013). Non-surgical treatment was also an independent predictor of local
recurrence, the finding being in line with earlier studies of Timmermans et al., and
the Department of the Veterans Affairs Laryngeal Cancer Study Group (Department
of Veterans Affairs Laryngeal Cancer Study Group et al., 1991b; Timmermans, de
Gooijer, Hamming-Vrieze, Hilgers, & van den Brekel, M. W., 2015). We also found
non-glottic primary tumour location to be a predictor of regional recurrence, which
is further supported by studies of Johansen et al. and Brandstorp-Boesen et al. who
both found supraglottic primary tumour location as an independent predictor for
regional recurrence (Brandstorp-Boesen et al., 2016; Johansen, Grau, & Overgaard,
2003). While in our study female gender was an independent predictor of regional
recurrence, we were not able to find other studies regarding association between
female gender and recurrence rate in laryngeal cancer.
In the current study, the median time between treatment and recurrence was
nine months, which is comparable to the 7.1-12.1 months reported in literature
(Choby, Albergotti, Byrd, Egloff, & Johnson, 2014; Mimica et al., 2019;
Sandulache et al., 2016; van der Putten et al., 2011). Of the recurrences, 4 in 5 were
detected in the first two years after treatment, and almost all (91%) during the first
three years, similar findings being made in earlier reports (Choby et al., 2014; Ritoe
et al., 2007). However, in the study of Lester and Wight, the latest recurrences were
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detected as late as 6.5 years after treatment, although they found that 90% of the
recurrences were detected in the first 3.5 years after treatment (Lester & Wight,
2009). In our study, none of the glottic T1 primaries recurred after the first 36
months, and this finding was also backed up by other studies (Melchiors, Tvedskov,
Kristensen, Bentzen, & Rasmussen, 2013; Nomura et al., 2019). However, there
are reports that found much later recurrences such as one by Canis et al. with 400
T1a glottic primaries, and with first recurrences as late as more than 10 years after
treatment (Canis, Ihler, Martin, Matthias, & Steiner, 2015).
Most of the recurrences in laryngeal cancers are local (Brenner, Marshak,
Sulkes, & Rakowsky, 2001; Li, Hu, Zhu, & Liu, 2015), as was also the case in our
series, with two-thirds of the first recurrences being only local. With only local
recurrences, the 5-year overall survival (OS) after salvage treatment (most often
TL) was quite good at 53%, but with regional or distant recurrence it was dismal,
only 4%. Further, when the local recurrence was from a glottic primary, the 5-year
DSS was quite satisfactory at 77 %, whereas in supraglottic primaries the respective
figure was 0%. Similar findings on regional recurrences were presented by
Matoscevic et al., Brenner et al., and Li et al., and on supraglottic primaries by
Sessions et al. (Brenner et al., 2001; Li et al., 2015; Matoscevic, Graf, Pezier, &
Huber, 2014; Sessions, Lenox, & Spector, 2005). As has been shown in earlier
works, glottic T1 primaries very rarely recur other than locally, which was also the
case in our study, with no regional (or distant) recurrences among patients with
glottic T1 primary (Aydil et al., 2013; Canis et al., 2015).
6.3 Causes of mortality and loss of life years in head and neck
cancer (studies III and IV)
In these two studies on the same population-based cohort of 220 patients with three
main HNSCC sites and prognostic patterns over a long follow-up period, we
showed that HNSCC patients not only face the risk of dying from the cancer itself,
but they also have varying risks of dying from other causes such as cardiovascular,
pulmonary and other non-cancer related illnesses, as well as second primary
malignancies. These results show that, when planning treatment and also during
follow-up, at least age and comorbidity should also be considered as additional
predictive factors, and active interventions should be made in comorbidities and
smoking, whenever possible.
At the end of the follow-up, about 80% of patients had died – half of them from
HNSCC and half from other causes. These findings agree with the results of Rose
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et al. with about 34.000 HNSCC patients, while Ryu et al. and Shen et al. reported
higher, 60-65% proportions of HNSCC deaths, this difference most likely deriving
from the shorter follow-up times in their studies (Rose, Jeong, Nath, Lu, & Mell,
2011b; Ryu et al., 2013; Shen, Sakamoto, & Yang, 2015). In our study, age, site,
and T and N stage were strong predictors of HNSCC death, with similar results as
Shen et al. with 36.000 patients and a very long follow-up time (Shen et al., 2015),
whereas age and comorbidities were strong predictors of mortality from other
causes, as one could expect. It has been shown previously that high comorbidity in
head and neck cancer patients has a negative impact on the OS, but it has less effect
on the mortality from HNSCC itself (Boje et al., 2013). It has been suggested that
the impaired survival may be caused by comorbidities themselves, less aggressive
treatment or accelerated ageing caused by cancer treatments (Cupit-Link et al.,
2017). In our study, elevated comorbidity was clearly associated with the causespecific mortality from non-HNSCC causes, but no evidence was found for a
correlation with HNSCC mortality.
Compared with the general population, head and neck cancer survivors face an
increased risk of death from both cancer and non-cancer causes. In our cohort, the
risk of dying from non-HNSCC causes was about 30% higher when compared to
the age- and gender-matched general population. This is in line with the previous
report of van der Schroeff et al., who reported that HNSCC patients continue to
have 20-25% excess risk of death even after four years of primary HNSCC
diagnosis, and is also in line with another report by Fueller et al., which found an
excess mortality risk of approximately 20% that stabilised at 3-4 years after
diagnosis and persisted for at least a decade after that (Fuller et al., 2007; van der
Schroeff, M. P. et al., 2010).
Second primary malignancies after HNSCC diagnosis are quite common, the
incidence in literature varying from 7.5 to 23%, with lung as the most common site,
which is in line with our findings (Chuang et al., 2008; Haughey, Gates, Arfken, &
Harvey, 1992; Jones et al., 1995; Morris et al., 2011; Rennemo, Zatterstrom, &
Boysen, 2008; Vaamonde et al., 2003; van der Schroeff, M. P. et al., 2010). In our
series, lung was by far the commonest site, comprising almost half of all SPMs.
Second primary lung cancer had a high mortality rate. There were only two SPMs
of the head and neck area, which is in line with some previous population-based
reports (Bosetti et al., 2011; Chuang et al., 2008). However, there are also
somewhat differing estimates regarding head and neck SPMs, with rates of 23-70%
of all SPMs reported being in the head and neck area (Rennemo et al., 2008;
Vaamonde et al., 2003).
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For all patients, the median YLL was 12 years. Massa et al. reported that the
average cancer independent YLL was about 6.5 years for more than 60.000 HNSCC
patients from the SEER database, but they did not report the YLL for cancer causes
so our results are not comparable (Massa et al., 2017). Brustugun et al. presented
the YLL for patients who died from the cancer, which was about 15 years in head
and neck cancer (Brustugun et al., 2014).
6.4

Strengths and weaknesses

All three patient cohorts are unselected, population-based samples of real-life
patient material so the results are generalisable to all developed countries.
In study I, we intended to collect all the consecutive patients with applicable
cancers for our study, but not all patients agreed or were able to participate in the
study, leading to a possible selection bias. The questionnaire was conducted at the
first visit to the university hospital, so notable recall bias is unlikely. However, to
interpret the first symptoms or bodily changes of the cancer is a somewhat
amorphous process, so the time point of experiencing the first symptoms might be
equivocal. Although the sample size was quite small, we were still able to find
several significant risk factors for delayed medical care-seeking.
Study II was a nationwide multi-centre 5-year follow-up study, and we were
able to reveal significant factors in predicting recurrence patterns and outcomes in
laryngeal SCC. There are some shortcomings, however. The study was
retrospective in nature, and in some subsites the number of patients was somewhat
limited, preventing some multivariate analyses of subgroups. Also, some important
patient details, such as smoking and drinking habits, were unavailable.
In studies III and IV, we had a very long follow-up period, and cause-specific
mortality is analysed with recently recommended statistical methods. Also, study
IV is, to our knowledge, the first study to report the YLL from both HNSCC and
other causes. There are some limitations in this work that should be noted. The
patient cohort was relatively small, and we lacked some relevant data about the
patients’ health behaviour. Also, the patients in this cohort were treated before the
increasing incidence of HPV-associated oropharyngeal cancer, and before wider
use of chemoradiotherapy.
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6.5

Clinical implications

According to our results, patients with head and neck cancer are quite ordinary
elderly people in terms of their education, occupation, human relationships and
social network. Although they smoke more often, they otherwise lead a rather
healthy lifestyle. For healthcare professionals it is important to be aware of how
common such patients are in order to be able to minimise the possibility that
preconception might lead to overlooking signs or symptoms indicative of HNSCC
on a patient who is not a ‘classic’ heavy smoker and drinker. The findings, that only
half the patients admitted knowing that smoking and alcohol were key causative
factors behind head and neck cancer, and that patients who did not suspect that
cancer was causing their symptoms had a longer delay for seeking medical help,
warrant for more health education on both risk factors and warning signs of head
and neck cancers. Also, the fact that fear of physicians led to longer delays in our
study suggests that there is need to better educate our future physicians, dentists
and other health care professionals to acknowledge the possible negative
consequences of harmful patient encounters.
Our study of laryngeal SCC shows that recurring supraglottic primary cancer
can rarely be salvaged. This finding especially highlights sufficiently aggressive
primary treatment of supraglottic cancer. We also found that non-surgical treatment
was an independent predictive factor for recurrence, emphasising the need for
future studies on the optimal treatment modality of laryngeal SCC. Regarding
glottic T1 laryngeal cancer, no recurrences were found after the first three years,
which suggests that, in this patient group, the routine 5-year follow-up scheme
could be shortened to some extent.
Smoking and alcohol are well-known risk factors for HNSCC, their joint risk
possibly being even greater than multiplicative (Hashibe et al., 2009), and
according to one estimate, 75% of HNSCC cases diagnosed in Western countries
are attributable to the combination of smoking and alcohol (Hashibe et al., 2007).
Although the rate of smoking is declining and the proportion of HPV-attributable
OPC is increasing, smoking in particular continues to be a risk factor not only for
HNSCC and second primary malignancies, but also comorbidities such as CVD
and pulmonary diseases, which in turn are major factors in non-cancer mortality
among HNSCC patients. Patient education and encouragement to stop smoking
remains a challenge and an important task for both patients and clinicians. In our
cohort, HNSCC patients had 30% excess risk of dying from non-HNSCC causes.
This, together with similar findings from previous reports highlights the need for
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interventions in comorbidities and their underlying risk factors. Further, being
aware of the real-life survival scenario is of course important for the patients, and
helps clinicians in individual treatment planning when the sequelae and results of
treatment against the survival scenario are considered.
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7

Conclusions

Based on the results of this study, the following conclusions can be made.
1.

2.

3.

4.

Head and neck cancer patients deviate from the same-aged general population
only in excessive smoking. Fear of doctors, having no pain and no suspicion
of cancer can result in delayed medical care-seeking.
Poorer WHO performance status, clinical neck metastasis at primary phase and
non-surgical primary treatment are predictors for recurrence in laryngeal SCC.
Recurrences after the first three years are rare, especially in T1 glottic cancer.
Salvage treatment can be highly successful in patients with locally recurrent
glottic cancer but, in cases other than local recurrence and in supraglottic
cancer, the survival rate is poor.
In a long-term follow-up, the overall survival pattern of HNSCC patients not
only depends on their cancer characteristics, but also varies greatly according
to their age and comorbidities. Advanced age and high comorbidity predict
more probable death from non-HNSCC causes. T4 tumours at any site, old age
and advanced neck nodal status are predictors of HNSCC death.
In long-term follow-up, HNSCC patients lose a significant number of life years
even if they survive their cancer. After index HNSCC, second primary
malignancies are common, and lung is the most common site with very high
mortality. HNSCC patients face excess risk of dying from CVD or other nonHNSCC causes when compared to the same-aged general population. The
excess mortality of HNSCC survivors is most likely attributable to smoking.
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