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In western society the number of elderly people is increasing, and will continue to grow 
in the next years. With this rise, the number of elderly patients with head and neck 
cancer rises subsequently. Clinicians are often confronted with the question; what is 
the  optimal treatment of elderly patients with head and neck cancer. Should treatment 
be influenced by age itself, or are there other identifiable factors before treatment to 
perform a better selection in patients. In the literature no consensus is reached on 
this topic, most studies suggest that age itself should not be a factor. Evidently, elderly 
patients have a shortened life expectancy due to their age. Although this factor should 
be taken into account, the question arises whether disease specific survival is affected. 
The literature is not consistent on this topic. Therefore we studied elderly patient with 
head and neck cancer and aimed to reveal possible predictors of complications after 
treatment and survival.

Laryngeal and pharyngeal cancer
The two common primary sites in head and neck cancer are the larynx and the pharynx. 
Although firm treatment protocols exist, guidelines let clinicians to chose between 
different modalities. These treatment options include minor/major surgery, radiotherapy 
or a combination of them. Chemotherapy has no additional value in elderly, therefore all 
patients treated by chemotherapy have been excluded from our studies.(J. P. Pignon et 
al., 2009) Furthermore, consistent with these results and treatment guidelines only a very 
few elderly patients were treated with curative chemotherapy in the University Medical 
Center Groningen. In chapter 2.1 we found that elderly patient with laryngeal carcinoma 
did not have more treatment related complications than young patients. This is in line 
with previous studies(Clayman et al., 1998; Gall et al., 1977; McGuirt & Davis, 1995; T. 
Pignon et al., 1996), however the difference between different treatment modalities is 
even more striking in our series. Although elderly patients had more complications after 
a total laryngectomy, younger patients developed more severe complications. The best 
explanation for this contradiction is a probable better selection of patients in the elderly 
group. 

With regard to patients treated with radiotherapy, only a small percentage of the patients 
had no complications during or after radiotherapy. The complications after radiotherapy 
that occurred were mostly mild or moderate (not requiring hospitalization) in both young 
and elderly patients. We believe that this was the first study comparing complications 
after treatment with different treatment modalities. For this purpose we created a 
classification system for complications that is universally applicable for retrospective 
scoring surgical and radiotherapy complications. This classification is comparable with 
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the Common Terminology Criteria for Adverse Events  (CTCAE) classification, which is 
a very comprehensive system, but cannot be applied in a retrospectively because of its 
complexity. Our classification contains less data, but more applicable for retrospective 
research. 

This classification was also used in the study, described in chapter 2.2, which analyzed 
patients with pharyngeal cancer. This study showed similar results regarding differences 
between young and elderly pharyngeal cancer patients. Interestingly, comorbidity did 
not either predict complications; a possible confounder is the large number of young 
patient with present or past alcohol abuse which resulted in a relative high number of 
patients with comorbidity. In this chapter not only curative treated patient were analyzed,  
reasons for choosing a palliative treatment were also analyzed. In younger patient tumor 
specifics were the most important reason for choosing palliative treatment. This is in 
line with previous studies(Derks et al., 2005; Yellen et al., 1994) and emphasized the 
importance of contemplation with elderly patients regarding expectation and possible 
outcomes of treatment.

Uncommon sites of head and neck cancer
 In chapter 3 we reviewed uncommon malignant tumors of the head and neck, in which 
the cornerstone of the treatment is surgery. With an incidence of 11 (sinonasal) and 13 
(major salivary glands) per 1.000.000 inhabitants(Van Dijk et al., 2012), no large studies 
exist reviewing complications after treatment especially in elderly patients. Although 
rare, clinicians regularly face the dilemma, whether elderly patients can cope with major 
surgery of these malignancies. In both studies, regarding malignant salivary gland 
tumors and sinonasal tumors, we concluded that age alone should not be a reason 
to treat elderly patient differently. Treatment planning is not only based on expected 
complications, but also on expected survival. Comparing survival in group of patients 
with different age is difficult. In both studies we used the disease specific survival (DSS) 
which seems to be more reliable as it excludes patients that died of other causes than the 
tumor. Both studies showed no difference in DSS between young and elderly patients, 
thus treatment outcome is comparable in the two populations. However, overall survival 
should not be discarded as it is obvious that elderly patient have a worst prognosis 
compared to young patients. These studies have the disadvantage of limited number of 
patients and selection bias.
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Relation between specific comorbid conditions and complications 
after major head and neck surgery
In chapter 5, analyzing 1201 surgical interventions,  we found that specific comorbidities 
can help to predict specific complications after surgery. This finding can help clinicians 
to better inform patients, regarding the risks of surgery, and to make a more weighted 
and individualized decisions. Moreover, this study explored differences between the 
occurrence of different types of complications in diverse age groups. This study is the 
largest study in the present literature analyzing different types of specific complications 
in young and elderly patients head and neck cancer patients. Surgical complication 
rate was not found to be increased by age.  Higher rates of cardiopulmonary/neurologic 
complications were found in patients with advanced age and pre-existent comorbidities, 
while surgical complications were associated with advanced tumor stage and prolonged 
surgery time.

Free flap surgery
Surgical treatment of advanced head and neck malignancies often results in major 
defect. It does not allow functional and aesthetic rehabilitation without reconstruction 
with healthy tissue from other parts of the body. An important method to reconstruct 
large defects is using free vascularized flaps. The vascularisation of both the flap and 
the recipient sites are important to ensure a proper adaptation of the flap. In chapter 
4 we retrospectively reviewed all patients undergoing free flap reconstruction in our 
institution. The results showed that there are no differences between young and elderly 
patients in regard to (surgical) complications and survival. Although some discussion 
exists on this subject in literature, these findings are in agreement with most studies.
(Beausang et al., 2003; Milet et al., 2010; Ozkan et al., 2005; Serletti et al., 2000; Shaari 
& Urken, 1999; Vaz et al., 2013) The retrospective nature of this study entails that a 
strict selection was performed preoperatively, which we would recommend.

Interpretations of this thesis
Determining the best treatment for elderly head and neck cancer patients is though. 
In the current practice treatment decisions are more often based on prejudices than 
on evidences.(Derks et al., 2005; Yellen et al., 1994) This thesis provides evidence 
that, when several physiological and treatment factors are taken into account, elderly 
patients can physically cope with most treatments. However, providing standard 
treatment to all elderly patients should not be the conclusion of this thesis, as proper 
selection is essential before straining curative treatment, regardless of the modality. 
There are factors, that are major contributors in the decision making process in elderly. 
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The life expectations of the patients is a factor, not only in terms of survival, but more 
importantly socially. Most elderly patient have accomplished most of their life goals, and 
although still living satisfactory, do not feel as if they should pursue additional targets 
in life. In other words, they do not want to survive by any means, quality of life seems 
to be more important. All these factors make decision making in elderly more complex, 
and therefore even more individual approach is necessary to come to the best decision. 
Although several tools are being developed, personal contact with patients and their 
families regarding their vision on the best treatment has key importance. In conclusion, 
it can be said that most elderly patients can physically cope with head and neck cancer 
treatment, but an individual approach reviewing a patients’ beliefs and expectations is 
crucial.

Confounders in this study
All chapters are based on retrospective data, therefore surely suffering from a bias 
regarding the choice of treatment in both young and elderly patients. In most of the 
cases we often do not know the basis for choice of treatment when it was diverging 
from our treatment protocols. This can result in a selection bias, where fitter and more 
motivated elderly patients were more often included. Furthermore it is unclear whether 
more comorbidities, poorer social status, worse cognitive scores  or another reason 
resulted in elderly patients receiving a sub-optimal curative, or non-curative treatment. 
On the other hand, young patients are easier selected for major surgery or high 
dose radiotherapy regardless of other factors. This fact can lead to a kind of positive 
discrimination of young patients, resulting in a relative overtreatment of these patients. 
In these cases minimal chance of success of the curative treatment, or many/severe 
comorbidities are disregarded in the decision. Although our research focused on the 
elderly, this fact is important as the control group consisted of the young population.

Further research 
As mentioned earlier, a major confounder is the retrospective nature of our studies. 
The best option to deny this problem is a prospective study, where beside patient 
characteristics, diagnostic data, treatment details and outcomes, the reason for the 
chosen modality are also registered. 

Comorbidity remains an important factor that should always be accounted for in 
outcome of treatment in elderly patients. In this thesis the ACE-27 is used for the 
classification of comorbidity in head and neck cancer patients. In previous literature 
regarding comorbidity and head and neck cancer it is also widely used.(Borggreven et 
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al., 2005; Datema et al., 2010; Ferrier et al., 2005; Piccirillo, 2000; Sanabria et al., 2008) 
It has the advantage of being more objective compared to the ASA classification(Reid, 
Alberg, Klassen, Koch, & Samet, 2001), and more comprehensive than the Charlson 
comorbidity index.(Singh et al., 1997)  Therefore, presently the ACE-27 seems to be the 
most suitable for classification of comorbidity in head and neck cancer, and should be 
registered in coming research.

In the ACE-27 classification only concurrent physical ailments are scored; however, 
other domains of functioning decrease as well in elderly. Frailty is a term used to describe 
the “state of decreased physiological reserves”,(Hamaker et al., 2012) though several 
definitions are known in literature.(Morley, Perry, & Miller, 2002) There are different 
tools to screen for frail elderly patients before straining treatment. The comprehensive 
geriatric assessment (CGA) systematically detects diminished resistance in different 
domains,  therefore seems to be more reliable. However it is not widely used, as it is 
extremely time-consuming.(Extermann & Hurria, 2007; Kenis et al., 2013) Therefore, 
several screening methods are created to guide experts in the decision making process 
of head and neck cancer treatment.(Hamaker et al., 2012) Further research possibilities 
lie within better assessment of (elderly) patients undergoing treatment for head and 
neck malignancies. Different assessment tools of frailty seem to be promising to gauge 
treatment outcomes.(Hamaker et al., 2012; Kellen et al., 2010) The Groningen Frailty 
Index (GFI) is one of these tools analyzing several domains of functioning.(Daniels, van 
Rossum, Beurskens, van den Heuvel, & de Witte, 2012; Kellen et al., 2010; Metzelthin, 
van Rossum, de Witte, Hendriks, & Kempen, 2010; Schuurmans et al., 2004) The GFI 
is a potential tool that improves prediction of treatment outcomes, especially in elderly 
patient.(Daniels et al., 2012; Pol et al., 2011) Outcome variables used in this thesis 
are complications and survival after treatment, which are objective measurements of 
treatment outcome. Treatment outcome can also be defined on a more subjective level, 
measuring the more general well being after treatment. Quality of life (QOL) is a term 
describing this well being, and several questionnaires are created to quantify the QOL in 
patient with head and neck cancer(Aaronson et al., 1993; Bjordal et al., 1994). Although 
previous studies show that the decline in QOL is equal in young and elderly patient, the 
baseline QOL is lower in elderly patients.(Derks et al., 2004) It is also known that elderly 
prefer shorter life with better QOL, than other way around.(Derks et al., 2005; Yellen 
et al., 1994). Therefore, the influence of several previously mentioned independent 
variables on the QOL can be interesting.
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Recommendations
The choice of treatment of in elderly patients with head and neck malignancies is difficult. 
This thesis shows that, after a good selection, treatment of elderly patients does not 
necessarily lead to more complications or poorer disease specific survival. The question 
how to treat elderly patient therefore should not be directed whether these patients 
can physically handle the demanding treatment, but rather be based on an individual 
decision of the doctor and patient. Future studies should be directed at multiple domains 
of functioning in elderly patients and their effect on treatment outcomes. 




