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Epidemiology:
Incidence
In head and neck cancer the oral cavity, larynx and pharynx are the most common sites. 
There were respectively 1008, 753 and 674  new cases reported in the Netherlands in 
2011. Other localizations of head and neck cancer include lip, salivary glands and (para)
nasal sinuses, with a combined total of 535 new cases in 2011 in the Netherlands.

To compare incidences between regions usually the incidence is standardized for age, 
and shown in numbers of new cases per 100.000 (World Standardized Rate (WSR)). 
The WSR of head and neck cancer (lip, oral cavity, pharynx and larynx) was 8.96 per 
100.000 in 2011 in the Netherlands (http://cijfersoverkanker.nl/), and 9.2 per 100.000 
worldwide in 2008(Ferlay et al., 2010), these incidences have remained stable over the 
last decade.

Age 
The definition of elderly patients is ambiguous, and diverse cut-off points are used to 
define old patients. The National Institute on Aging classified elderly patients into three 
groups: young old (aged 65-75 years), old (aged 75-85) and oldest old (aged 85 years 
and over).(Website of the National Institute on Ageing.) Most studies however define 
elderly patients aged 70 years and over.(Barzan et al., 1990; Bernardi et al., 2005; 
Derks, de Leeuw, Hordijk, & Winnubst, 2005; Kowalski, Alcantara, Magrin, & Parise 
Junior, 1994; Milet et al., 2010; Sanabria et al., 2008) There is an incremental increase 
of elderly people in the Netherlands, with a subsequently rising number of head and 
neck malignancies (Figure 1a). However, this increase does not translate into a rise 
number per 100.000 per age group in the Netherlands as shown in Figure 1b.

A more recent trend to define “elderly patients” is not by chronological age, but rather 
by biological age, where emphasis is laid on frailty of these patients. Schuurmans et 
al. defined frailty as ‘a loss of resources in several domains of functioning, which lead 
to a declining reserve capacity for dealing with stressors’.(Schuurmans, Steverink, 
Lindenberg, Frieswijk, & Slaets, 2004) A widely used multidisciplinary examination 
of elderly patient is the comprehensive geriatric assessment (CGA), evaluating 
functional status, cognition, psychological status, social support, nutritional status, co-
morbidity and review of medications. However this assessment is time, money and 
energy consuming for both health-care provider and patient, therefore several, better 
obtainable screening tools were developed.(Hamaker et al., 2012; Kellen et al., 2010) 
These screening tools highlight different domains of functioning in a limited number of 
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questions. The Groningen Frailty Index is an example of such a screenings tool with 15 
questions divided over several domains of functioning. 

Treatment of head and neck malignancy
The choice of treatment modality in head and neck cancer is rather complex and 
requires a multi-disciplinary approach, especially in elderly patients. The cornerstone 
of head and neck cancer treatment is surgery and (chemo)radiotherapy, very often in 
combination.

Surgery
Surgical resection can range from minimal invasive resection of the tumor, to large 
mutilating interventions requiring reconstructions with local or distant flaps. 
A study of Derks et al.(Derks et al., 2005) showed that 64% of patient aged 80 years 
and over did not receive standard treatment, 31% of these patients were denied for 
surgery or received only limited surgery. Although comorbidity is thought to be a factor 
in the decision making process to discard elderly patients from treatment with extensive 
surgery; personal opinions of the doctor and the patient about tolerance of the treatment 
may also play a role.(Derks, de Leeuw, & Hordijk, 2005)
Because of the advances in pre-, peri-, and postoperative techniques and a shift of the 
paradigm towards standard treatment of elderly patients, increasingly more surgery is 
applied in elderly patients.

Figure 1a. Difference in incidence of head and neck 
cancer between 2001 and 2011 per age group

Figure 1b. Incidence per 100.000 per age group in 
2001 and  2011
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Radiotherapy
Radiotherapy is very often the chosen primary treatment of head and neck cancer with 
curative intention. This treatment has the advantage of preserving  important organs, 
however function cannot always be preserved. Radiotherapy can also be applied post-
operatively if certain tumor factors (e.g. extranodal tumor growth, not clear or close 
margins, etc.) indicate aggressive treatment or, when curation is not possible, in a 
palliative setting. Tolerance and the effect of radiotherapy in the elderly population are 
found not to be different to younger counterparts,(Mitsuhashi et al., 1999; T. Pignon, 
Horiot, Van den Bogaert, Van Glabbeke, & Scalliet, 1996) therefore this treatment can 
also be safely applied. 

Chemoradiotherapy and other additional therapies
A large meta-analysis showed that the addition of chemotherapy to radiotherapy is 
not beneficial for patient of advanced age with head and neck cancer.(J. P. Pignon, 
le Maitre, Maillard, Bourhis, & MACH-NC Collaborative Group, 2009)  No prolonged 
overall survival in elderly patient was seen in this meta-analysis using chemotherapy 
in addition to radiotherapy, possibly due to increased non-cancer related death in 
elderly, and higher toxicity of the chemotherapy in combination with more comorbidities. 
Furthermore no differences were seen in event-free survival between young and elderly 
patients. (J. P. Pignon et al., 2009)

More recent advances in treatment with targeted therapies like cetuximab, also show no 
additional effect on survival in elderly patient.(Bonner et al., 2010) 
However, elderly patients are very often excluded from studies with experimental, non-
standard treatment therefore it is simply not known if the aged population benefit from 
additional treatment.(Derks et al., 2005)

Clinical aspects
Comorbidity and elderly 
The existence of one or more diseases in addition to the primary disease is described as 
co-morbidity. Previous studies show that these comorbid ailments increase the number 
and severity of complications during or after treatment(Borggreven et al., 2003; Ferrier, 
Spuesens, Le Cessie, & Baatenburg de Jong, 2005) and a shortens survival(Datema, 
Ferrier, van der Schroeff, & Baatenburg de Jong, 2010; Piccirillo & Vlahiotis, 2006; Singh 
et al., 1998). With rising age comorbidity increases(Borggreven et al., 2003; Piccirillo et 
al., 2008; Suh et al., 2004) both numerically and in severity, however it is unclear whether 
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Table 1. A selected number of specific comorbidities of the 12 different organ system in the Adult Comobidity 
Evaluation 27 (ACE-27) index. The complete form can be found on http://oto2.wustl.edu/clinepi/calc.html

Organ system 
(number of 
different 
ailments)

Selection 
of cogent 
comorbid 
ailment related 
to organ system

Specific Comorbidities (by Grade)

Grade 1: Mild 
Decompensation

Grade 2: Moderate 
Decompensation

Grade 3: Severe 
Decompensation

Myocardial Infarct Old MI by 
ECG only, age 
undetermined

MI > 6 months ago MI ≤ 6 months 
ago

Respiratory 
System (1)

Respiratory 
disease

FEV1 (66%-80%) FEV1 (51%-65%) FEV1 (< 50%)

Gastrointestinal 
System (3)

Hepatic Chronic hepatitis 
or cirrhosis without 
portal hypertension

Chronic hepatitis, 
cirrhosis, portal 
hypertension with 
moderate symptoms 
"compensated 
hepatic failure"

Portal 
hypertension and/
or esophageal 
bleeding ≤ 6 
months ago 
(Encephalopathy, 
Ascites, Jaundice 
with Total Bilirubin 
> 2)

Renal System 
(1)

End-Stage Renal 
Disease

Chronic Renal 
Insufficiency with 
creatinine 2-3 mg%

Chronic Renal 
Insufficiency with 
creatinine > 3 mg%

Creatinine > 3 
mg% with multi-
organ failure, 
shock, or sepsis

Endocrine 
System (1)

Diabetes Mellitus AODM controlled 
by oral agents only

IDDM without 
complications

Diabetes causing 
end-organ failure 
including

Neurological 
system (4)

Stroke Stroke with no 
residual

Old stroke with 
neurologic residual

Acute stroke 
with significant 
neurologic deficit

Psychiatric (1) Mental Illness Major depression 
or bipolar disorder 
controlled with 
medication

Major depression 
or bipolar disorder 
uncontrolled

Recent suicidal 
attempt

Rheumatologic 
(1)

Rheumatologic 
Disease

Connective 
Tissue Disorder 
on NSAIDS or no 
treatment

Connective 
Tissue Disorder 
on steroids or 
immunosuppressant 
medications

Connective 
Tissue Disorder 
with secondary 
end-organ failure 
(renal, cardiac, 
CNS)

Immunological 
System (1)

AIDS HIV+ w/o h/o AIDS 
defining illness 
CD4+ > 200/μL

HIV+ with h/o 
defining illness 
CD4+ < 200/μL

Fulminant AIDS 
w/KS, MAI, PCP 
(AIDS defining 
illness)

Malignancy (3) Solid Tumor 
Including 
Melanoma

Any controlled 
solid tumor without 
documented 
metastases, but 
initially diagnosed 
and treated > 5 
years ago

Any controlled 
solid tumor without 
documented 
metastases, but 
initially diagnosed 
and treated within 
the last 5 years

Uncontrolled 
cancer

Substance 
Abuse (2)

Alcohol H/o alcohol abuse 
but not presently 
drinking

Active alcohol 
abuse with social, 
behavioral, 
or medical 
complications

Delirium tremens

Body Weight (1) Obesity Morbid (i.e., BMI 
≥ 38)

Abbreviations: MI (Myocardial Infarction); FEV1 (Forced expiratory volume in 1 second), AODM (Adult-onset 
diabetes mellitus); IDDM (Insulin-dependent diabetes mellitus); NSAIDS (Non-steroidal anti-inflammatory 
drugs); CNS (Central nervous system); AIDS (Acquired immune deficiency syndrome); HIV (Human 
immunodeficiency virus); BMI (Body mass index)
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this higher incidence of comorbidity in elderly results in more complications.(Beausang 
et al., 2003; Borggreven et al., 2003; Tsai et al., 2012) Several tools were created to 
evaluate comorbidity. The American Society of Anesthesiologist (ASA)(Saklad, 1941) 
classification is used often in clinical settings, however this classification is subject to 
a wide inter-observer variability, and therefore not readily applicable in research. The 
Charlson Comorbidity Index (CCI)(Singh et al., 1997) is regularly used in research on 
comorbidity in head and neck cancer, but does not take severity of comorbidity into 
account. A more comprehensive, widely used and validated tool in head and neck 
oncology research is the Adult Comorbidity Evaluation index 27 (ACE 27).(Piccirillo, 
Tierney, Costas, Grove, & Spitznagel, 2004) This index contains 26 items divided over 
12 different organ systems, ultimately one comorbidity (severity) score is provided, 
dividing comorbidity into no, mild, moderate and severe comorbidity.

Complications and elderly
The occurrence of complications after treatment in elderly is analyzed only in 
retrospective studies, and mostly focuses on single treatment complications.(Boruk, 
Chernobilsky, Rosenfeld, & Har-El, 2005; Clayman, Eicher, Sicard, Razmpa, & 
Goepfert, 1998; Kowalski et al., 1994; Milet et al., 2010; Sarini et al., 2001) Most studies 
show that complications are not predicted by chronological age but scarce data is 
available whether patients received standard or non-standard treatment.(Boruk et al., 
2005; Clayman et al., 1998; Kowalski et al., 1994; Milet et al., 2010; Sarini et al., 2001) 
Another problem with previous literature is the lack of an easy and standardized way of 
classifying complications, thus previous literature is hard to compare. A very complicated 
and comprehensive method to classify complications is the Common Terminology 
Criteria for Adverse Events (CTCAE). Although this is very complete and applicable for 
different treatments, this method is not suitable for retrospective research and possibly 
even too complicated for prospective studies. Recently, a new classification of surgical 

Table 2. The Clavien-Dindo Classification of Surgical complications in the contracted form, the full 
scale can be found on http://www.surgicalcomplication.info/index-2.html

Grades Definition

Grade I Any deviation from the normal postoperative course without the need for pharmacological 
treatment or surgical, endoscopic and radiological interventions.

Grade II Requiring pharmacological treatment with drugs other than such allowed for grade I 
complications.

Grade III Requiring surgical, endoscopic or radiological intervention

Grade IV Life-threatening complication (including CNS complications) requiring IC/ICU-
management

Grade V Death of a patient
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complications was created, the Clavien-Dindo classification (CDC) system. (Clavien 
et al., 2009; Dindo, Demartines, & Clavien, 2004) This classification is also suitable 
for scoring complications after head and neck surgery but not yet widely applied.
(Perisanidis et al., 2012) This classification is based on the treatment needed to treat 
a complication, rather than on the complication itself. This characteristic of the CDC 
makes is suitable and reliable for retrospective studies, as in clinical charts treatment is 
usually better registered than observations. 

Survival and elderly
The life expectancy is obviously lower as age progresses, therefore this factor should 
always be accounted for when treating elderly patients. However the question arises if 
head and neck cancer differently affect the survival of elderly patients than the younger 
population. A large study by Colonna et al. showed that elderly patients treated for head 
and neck have a higher risk of death in the first year after treatment.  One possible 
explanation is the higher occurrence of postoperative complications, but one can 
also speculate the higher percentage of patients treated by suboptimal, non-standard 
treatment in the elderly group.(Colonna, Bossard, Remontet, Grosclaude, & FRANCIM 
Network, 2010) Compared to younger patients, some studies found that elderly patients 
have a shorter life expectancy regarding overall survival over a longer period of time.
(Boje et al., 2013; Datema et al., 2010) However literature is not consistent, and other 
studies found no difference in survival of head and neck cancer patients.(Bhattacharyya, 
2003; van der Schroeff, Derks, Hordijk, & de Leeuw, 2007).

Aims of the present thesis
The number of elderly patients is rising, and expected to keep rising in the future. 
Clinicians are often faced with the dilemma which treatment is best suitable for the 
individual patient in terms of toxicity of treatments and the subsequent survival. 
Therefore, this thesis aims to study the following questions:

- Are there differences in the complication pattern of different treatment modalities 
in head and neck cancer patients?
- Is it possible to perform surgery safely in elderly head and neck cancer patients?
- Are elderly patient suitable for complex reconstruction of defects after head and 
neck surgery?
- Is it possible to predict postoperative complications using factors known before 
treatment? Are there differences in this prediction between different age groups?




