
 

 

 University of Groningen

Head and neck cancer in elderly patients
Peters, Thomas Theodoor Adriaan

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2014

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Peters, T. T. A. (2014). Head and neck cancer in elderly patients: are there clinical variables to help guide
the choice of treatment? [Thesis fully internal (DIV), University of Groningen]. [s.n.].

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/3b70c225-47b5-48a2-8ed0-b1fd47b325d0


Complication and survival of 
young and elderly after surgery 

and radiotherapy 

Ch
ap

te
r 2

2.1   The impact of comorbidity on treatment-related 
side effects in older patients with 

laryngeal cancer

Oral oncology. 2011;47:56-61

Peters TTA
van der Laan BFAM

Plaat BEC
Wedman J

Langendijk JA
Halmos GB



20

Introduction 
With the prolonged life expectancy among cancer patients in the Western world, special 
attention should be paid in the treatment of the ageing population. There is no real 
consensus with regard to the proper age definition of geriatric patients. The most 
accepted classification comes from the National Institute on Ageing, where patients 
between 65-74 are defined as “young old”, 75-84 as “older old” and 85 and older as 
“oldest old”.(Website of the National Institute on Ageing.) Some studies emphasize the 
importance of biological and not chronological age.(Bernardi et al., 2005; Genden et al., 
2005; Sanders, Blom, Singer, & Hamaker, 1990) Although age is not an independent 
negative prognostic factor in head and neck cancer treatment(Barzan et al., 1990; Leon 
et al., 1998), non-standard treatment is more frequently applied in elderly patients(Derks, 
de Leeuw, Hordijk, & Winnubst, 2004; Derks et al., 2005; Hirano & Mori, 1998; Jones, 
Husband, & Rowley, 1998; Kowalski et al., 1994; Sarini et al., 2001). Single modality 
treatment is more likely to be chosen, extended surgery is less frequently performed and 
there is a paradigm to prefer radiation therapy instead of surgical intervention. Some 
studies found that pre-treatment co-morbidity is significantly associated with treatment-
related complications.(Borggreven et al., 2003; Datema et al., 2010; Ferrier et al., 2005) 
In general, elderly patients have higher rates of co-morbidity. Therefore, most of the 
studies propose careful pre-treatment evaluation of elderly patients.(Clayman et al., 
1998; Derks et al., 2005; Genden et al., 2005) Interestingly, despite of the positive 
correlation between age and co-morbidity and between co-morbidity and complication 
rate, conflicting data exist on the relationship between age and complication rate.
(Borggreven et al., 2003; Derks et al., 2005)

Laryngeal squamous cell carcinoma is the most common head and neck malignancy 
in elderly patients (excluding thyroid)(Bernardi et al., 2005; Cooper et al., 2009) and 
represents a relatively homogenous group. The two major aims of the present study 
were to test the hypothesis that treatment-related complications in elderly patients with 
laryngeal cancer are related to co-morbidity and to test as to whether the incidence 
and patterns of treatment-related side effects differ from the younger population. It is 
also intended to explore possible outcome differences among treatment modalities in 
order to be able to provide more accurate information for choosing the most appropriate 
treatment option.
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Materials and methods 
Patients
In this retrospective cohort study, medical charts of all patients with laryngeal squamous 
cell carcinoma, diagnosed at the University Medical Center Groningen, the Netherlands, 
between 1997 and 2007 were analyzed retrospectively. The study cohort was composed 
of patients with supraglottic and glottic cancer, ≥75 years of age at the time of diagnosis. 
Patients with subglottic cancers were excluded because of the different nature of the 
tumor and the small number of patients in this specific subset. Patients treated with 
palliative intention were also excluded, because the purpose of the study was to 
determine the risk on treatment-related side effects of standard curative treatment in 
elderly patients and not to compare the process of decision-making in different age 
groups. All tumor histology other than squamous cell cancer were also excluded.
The control group consisted of patients younger than 65 years of age with similar tumor 
characteristics as in the observational group. “Young old” patients aged between 65 and 
75 were excluded in order to highlight the differences between young and old patients. 

Patients’ data
Primary data collection from medical records (patients’ clinical electronic database 
and clinical chart) included age, sex, tumor site, stage, treatment modality, treatment-
related complications, loco-regional recurrence and overall survival time in months.
Co-morbidities were graded according to the Adult Comorbidity Evaluation 27 index 
(ACE-27). Calculations were made using the algorithms as publishes on the website 
of the Department of Otolaryngology and Head and Neck Surgery of the Washington 
University School of Medicine St. Louis, Missouri, USA.(Piccirillo, ) ACE-27 divides 
comorbidity into four groups; no (0), mild (1), moderate (2) and severe decompensation 
(3). 

A simple rating system was used and classified the complications in three groups: (0) no 
complications; (1) moderate complications, which did not required inpatient admission 
or further surgical interventions, and; (2) severe complications, when patients had to 
be re-operated upon or when their clinical status required or significantly prolonged 
hospitalization. Only early complications, during or shortly after treatment (within 
3 months) were reviewed in this study. One- and six-month death rates, as well as 
recurrences were recorded.

Statistic analysis
Statistical analysis was carried out in SPSS 16.0 for Windows. To determine statistical 
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significance in the cohort and the reference controls concerning complications and 
one-month and six months overall survival, the Pearson chi quadrate test was used. 
Multivariate logistic regression analysis was performed in order to discover whether 
treatment option, co-morbidity, stage or age affect the treatment-related complications. 
Levels of significance were considered as follows: * p<0.05,  ** p<0.01, *** p<0.001. 

Results 
Patients’ characteristics are summarized in Table 1. No significant differences were 
noted between the two age groups regarding tumor stages, although the incidence of 
glottic tumors in the elderly group was slightly higher, i.e., 83% vs. 68% in the younger 
group. There were no significant differences in the primary treatment modalities applied 
in older and younger patients, although total laryngectomy was less frequently chosen 
in the elderly population (8 % vs. 14 % in the young group). There was no significant 
difference in loco-regional recurrence rate. 

ACE-27 grade could be assigned in 411 out of the 412 included patients. In the entire 
patient population, most patients (69%) had no or mild co-morbid conditions (ACE-
27 grades 0 and 1). Moderate co-morbidity (ACE-27 grade 2) occurred in 27% of 
patients and only 4% of the patients had severe decompensation (ACE-27 grade 3). 
In the elderly group significantly more co-morbidity was observed (p<0.001) than in the 
younger group (Figure 1a). The percentage of patient with no comorbidity was 46% in 
the young and 20% in the elderly group, while the proportion of patients with moderate 

Figure 1. Co-morbidity and complication Figure 1a. Bar chart shows the percentage of co-morbidity in young 
and old patients. Figure 1b. Bar chart shows the percentage of post-treatment complications in young and 
old patients
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and severe co-morbidity was almost twice as high in the elderly group. 

No significant difference was found in the rate of complications between the two age 
groups (Figure 1b). Severe treatment-related complications occurred in only 7% of the 
whole patient population, while in most cases, both in the younger and elderly group, 
only mild or moderate complications appeared in most cases (respectively 55% and 
63%).  In the analysis of the association between comorbidity and complications (Figure 
2) severe co-morbidity was discarded because of the small number of patient with severe 
co-morbidity.  In the total group of patients, co-morbidity was a significant (p=0.042) 
predictor of complications (Figure 2a). This association was also found in younger group 
(Figure 2b). However, in the elderly group, co-morbidity was not a significant predictor 
of complications, (Figure 2c).

We have analyzed the complication rate in the different treatment groups (Figure 3). 
Complications after endoscopic CO2-laser treatment were significantly less than after 
radiotherapy or total laryngectomy in both elderly and younger groups. After total 
laryngectomy, complications were less frequently observed in the younger group (no 
complication: 39%) than in the elderly group (18%), but complications were more severe 
in the younger group. Radiotherapy was associated with mild to moderate complications 
in both age groups. The one and six months’ survival of our patients were registered 
(Table 2). Significantly more patients died in the old group six months after treatment 
(p=0.021), the one month survival was also lower in the elderly group, but this was not 

Table 1. Characteristics of included patients

<65 y ≥75 y P value

N 283 129
Age (years)
 Mean (range) 55 (33-64) 79 (75-97)
Sex 
 Male
 Female

229 (81)
54 (19)

113 (88)
16 (12)

0.094
Stage (%)
 0 (Tcis) I
 II
 III
 IV

14 (5)
114 (40)
69 (24)
22 (8)

64 (23)

2 (2)
61 (47)
30 (23)
17 (13)
19 (15)

0.057

Site  
 Supraglottic
 Glottic

92 (32)
191 (68)

22 (17)
107 (83)

0.001
Treatment modality 
 CO2 laser
 Radiotherapy
 Laryngectomy

60 (21)
184 (65)
39 (14)

36 (28)
82 (64)

11 (8)
0.153

Recurrence 
 No recurrence
 Recurrence

171 (60)
111 (40)

84 (65)
45 (35) 0.385
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statistically significant (p=0.061). No patients died within the one month interval after 
total laryngectomy, however three patients in the young group (8%) and one patient in 
the old group (9.1%) died within six months (not significant).

However, among patients treated with radiotherapy, a significant difference (p=0.003) 
was found in six months survival between younger and elderly patients. In the group 
of elderly patients, 12 (15%) died while in the younger age group only eight (4.3%) 
patients died within six months after radiotherapy. Multivariate analysis (Table 3) has 
been performed in the whole population (A), in the young (B) and elderly group (C). 
This analysis showed that co-morbidity and age at diagnosis were not associated 
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Figure 2. Complication rate according to co-morbid condition 
in the whole patient population (Figure 2a), in the young 
patients (Figure 2b) and in the elderly group (Figure 2c)

2a 2b

2c



Chapter 2.1

25

with treatment-related complications rate in any groups. However, tumor stage was 
a significant predictor of complication in the whole study population and in both age 
subgroups. Radiation therapy vs. total laryngectomy has also been a significant factor 
that affected the complication rate in both the young and elderly groups, although in the 
elderly group the significance was weaker (p=0.028).

Discussion 
The importance of co-morbidity in the management of head and neck cancer is evident. 
In a recent paper by Paleri et al.(Paleri et al., 2010), all important literature data was 
collected on the influence of co-morbidity on head and neck cancer outcome. On basis 
of reviewing the literature the authors raise the possibility that co-morbidity could be 
incorporated into the future versions of the TNM classification. Our results confirm the 
higher incidence of co-morbidity in the elderly population. The opposite trend in the 
severity of co-morbidity is striking (Fig. 1a), despite of the fact that all palliatively treated 
patients were excluded. The number of patients treated palliatively (therefore excluded 
from our study) has been significantly higher in the elderly group (7% vs. 2%). The most 
frequently mentioned reason to decide for palliative rather than curative treatment was 
the presence of co-morbid conditions or the wish of the patient.

It is well known that the complication rate increases with the incidence of co-morbidity.
(Derks et al., 2005; Sanabria et al., 2008)  However, according to the literature(Clayman 
et al., 1998; Gall, Sessions, & Ogura, 1977; McGuirt & Davis, 1995; T. Pignon et al., 
1996) age is not related to complication rate. Our results are in line with these studies; 
the pattern of post-treatment complication was the same in the young and elderly 
population (Fig. 1b); in both groups most of the patients had mild and moderate co-
morbidities but rarely severe. In our study a clear relationship has been found between 
co-morbidity and complication rate in the whole population and especially in the younger 
patients (Fig. 2a and b). This relationship was not present in the elderly population (Fig 

Table 2. One- and six-month death rate in old and young patients after radiotherapy and total laryngectomy. 
The percentage noted with the number of patients represents the percentage of deceased patient within the 
age group of the treatment modality

Treatment modality Age group Death within one month Death within six  months 
Radio therapy Young 2 (1.1%) 8 (4.3%)

Old 4 (4.9%) 12 (14.6%) **
Total laryngectomy Young 0 3 (7.7%)

Old 0 1 (9.1%)

** indicates the level of significance (p<0.01)
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2c), which is difficult to explain. Multivariate analysis did not show any significant effect 
of co-morbidity in either age groups (Table 3). One of the main reasons to perform this 
study was our controversial experiences with unpredictable patterns of post-treatment 
complications in elderly head and neck cancer patients. These results underline the 
difficulty to predict the postoperative course in elderly and further emphasize the 
importance of careful pre-treatment evaluation of elderly patients. Currently, at our 
institution, a well-experienced senior ENT anesthesiologists and geriatrician perform an 
extra preoperative check-up in patients with advanced age regardless of co-morbidity. 
However, before radiation therapy such a careful evaluation is not standard, which could 
be considered based on these results. 
Minimally invasive endolaryngeal laser surgery has found to have low rate of mild and 
absence of severe complications in both old and young patients. This is not surprising. 
Our inclusion of T1a glottic laryngeal carcinoma for endolaryngeal CO2-laser surgery 
is done according to the Dutch treatment protocol. Only tumors limited to the free 
rim of the vocal cord and not including the anterior commissure are considered to be 
candidates for laser surgery. Radiation therapy had relatively high complication rates 
in both age groups, but usually these conditions did not necessitate hospitalization, 
treatment interruption or interventions. No significant difference was detected in the 
occurrence and severity of complications between young and elderly patients. Similar 
results were found by other investigators.(Allal, Maire, Becker, & Dulguerov, 2000; 
Chin, Fisher, Smee, & Barton, 1995; Schofield, Sykes, Slevin, & Rashid, 2003) We 
experienced controversial outcome data with total laryngectomy (Figures 3a and 3b). 
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Figure 3. Distribution of complication severity after different treatment modalities in old (Figure 3a) and in 
young (Figure 3b) patients
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Young patients had significantly lower complication rates (almost 40 % without any 
complication vs. almost 20% in elderly), but if a complication occurred, it was more 
often severe in the younger group. These data can be explained by more factors; (1) 
there has been a better patient selection made in the elderly group, and therefore more 
patients were excluded and palliatively treated, (2) older patients are preoperatively 
more thoroughly checked-up than younger ones. Our findings are in conjunction with 
previous studies about major head and neck interventions in elderly patients.(Clayman 
et al., 1998; Kowalski et al., 1994; McGuirt, Loevy, McCabe, & Krause, 1977) The one- 
and six-month overall survival rates of the young and old patients have been compared 
according to treatment modality. In the literature no differences were found in survival 
outcome between young and elderly patients after both major treatment modalities 
(surgery and radiotherapy).(Clayman et al., 1998; T. Pignon et al., 1996) Our results 
of the one month survival data are in line with these studies, but in the present study 
significantly more elderly patients died within six months after completion of treatment 
(Table 2). The fact that more young patients died after major surgery suggests the 
better patient selection in the elderly group. In patients treated with radiotherapy the 
one-month post-survival was not statistically different. The surprisingly favorable results 

Table 3. Multivariate analysis of factors affecting treatment-related complication in all patients (A), in the 
younger group (B) and in the elderly group (C)

A.
Multivariate analysis of factors affecting treatment-related complication in all patients
Variable Odds Ratio (95% confidence interval) P value Level of 

significance
Treatment (RT/TLE) 10.322 (4.546-30.043) <0.001 ***
Comorbidity 1.264 (0.927-1.723) 0.139 ns
Stage 1.982 (1.384-1.838) <0.001 ***
Age at diagnose 1.009 (0.987-1.032) 0.411 ns

B.
Multivariate analysis of factors affecting treatment-related complication in young patients

Variable Odds Ratio (95% confidence interval) P value Level of 
significance

Treatment (RT/TLE) 7.822 (2.462-24.852) <0.001 ***
Comorbidity 1.455 (0.999-2.118) 0.051 ns
Stage 1.604 (1.070-2.404) 0.022 *
Age at diagnose 0.972 (0.927-1.019) 0.236 ns

C.
Multivariate analysis of factors affecting treatment-related complication in elderly patients

Variable Odds Ratio (95% confidence interval) P value Level of 
significance

Treatment (RT/TLE) 21.312 (1.391-326.630) 0.028 *
Comorbidity 0.907 (0.483-1.703) 0.761 ns
Stage 3.402 (1.506-7.681) 0.003 **
Age at diagnose 1.165 (0.989-1.372) 0.068 ns
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of total laryngectomy in the elderly group have already been discussed. It is most likely, 
that these favorable results are due to the fact that only the very fit elderly patients were 
selected for TLE instead of primary non-surgical treatment, e.g., patients with increased 
co-morbidities were not selected for TLE. These results also underline the value of 
careful pre-treatment evaluation of elderly patients, regardless of treatment of choice. 

In conclusion, our study provides further ev idence that elderly laryngeal cancer patients 
should be treated according to the best medical practice standards and chronological 
age itself is no reason to treat elderly patients differently. It has to be added that we 
have only analyzed the effect of surgery and radiotherapy on elderly patient and not 
all treatment options (like chemotherapy or Cetuximab). According to a recent meta-
analysis(J. P. Pignon et al., 2009) chemotherapy has significant less benefit on older 
head and neck cancer patients and similarly decreased effect of Cetuximab has been 
found in the 65+ population.(Bonner et al., 2010) A relationship between age and co-
morbidity was found, but no correlation between age and complication rate. The lack 
of a correlation between co-morbidity and complications in elderly makes it difficult to 
forecast postoperative problems. Our results suggest that it is also difficult to predict the 
prognosis in the elderly since no relation has been found between stage and recurrence 
rate in the 75+ population. These results emphasize the importance of thorough pre-
treatment evaluation of elderly laryngeal cancer patients.
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Introduction
In the Netherlands, the incidence of pharyngeal cancer is rising from 2.5 ESR (European 
Standardized Rate) per 100,000 in 1993 to 3.4 ESR per 100,000 in 2008 (www.ikcnet.
nl). This progression correlates with an increase in alcohol consumption. The incidence 
of pharyngeal cancer is highest between 45 and 74 years of age (80%), while 14% of all 
new cancer cases occur among those of 75+ years of age. In general, overall survival 
(OS) of pharyngeal cancer patients is poor. According to the Dutch Cancer Registry, the 
5-year OS of hypopharyngeal cancer is 31%. Outcome is even more disappointing in 
the 75+ population, in which the 5-year OS is only 18%. OS is particularly associated 
with loco-regional tumor extension, ranging from 72% after 5 years in stage I to only 
20% in stage IV disease. Prognosis among patients with oropharyngeal cancer is not 
much better. In this subset, the 5-year OS is 41%, decreasing to 30% in the elderly 
population and also depending on stage (www.ikcnet.nl).

In the Western world, the proportion of elderly people dramatically increased in the 
last decades, which also translated into an increase in elderly patients with head and 
neck cancer. These elderly patients generally suffer from markedly more co-morbid 
conditions, which are associated with higher rates of treatment-related side effects and 
poorer prognosis.(Blackwell, Azizzadeh, Ayala, & Rawnsley, 2002; Borggreven et al., 
2003; Datema et al., 2010; de Cassia Braga Ribeiro, Kowalski, & Latorre Mdo, 2003; 
Homma et al., 2010; Paleri et al., 2010; Reid et al., 2001) Several studies emphasized 
the importance of thorough pre-treatment evaluation in particular in elderly patients.
(Bernardi et al., 2005; Genden et al., 2005; Peters, van der Laan et al., 2011) Although, 
several authors stated that elderly patients should be treated similarly to the younger 
ones(Derks et al., 2005; Lalami, de Castro, Bernard-Marty, & Awada, 2009; Peters, 
van der Laan et al., 2011; Reizenstein et al., 2010; Sesterhenn, Teymoortash, Folz, 
& Werner, 2005), the question arises as to whether intensified and often mutilating 
treatment approaches are most suited for patients with an expected 5 years survival 
rate of less than 20%. In order to add useful information to this interesting dilemma, we 
compared data of elderly patients with oropharyngeal and hypopharyngeal cancer to that 
of younger patients with regard to their co-morbid status, treatment-related complication 
and OS rate. The secondary objective of this study was to explore the factors associated 
with complication rates and OS among elderly patients with pharyngeal cancer.
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Patients and methods
Patients
All patients with pharyngeal cancer diagnosed at the University Medical Center 
Groningen, Groningen, the Netherlands, between 1997 and 2007 were included in 
this retrospective cohort study. The study population consisted of patients 75 years 
of age at the time of diagnosis of oropharyngeal and hypopharyngeal squamous cell 
carcinoma (SSC). Patients with nasopharyngeal cancer and/or patients treated with 
curative chemoradiation were excluded. Each included patient was matched with two 
patients of <65 years of age at diagnosis by tumor site, tumor stage, treatment intention 
and year of treatment.

Patients’ data
Data was obtained from patients’ clinical electronic database and clinical chart. Primary 
data included age, tumor site, stage, treatment modality, treatment-related complications 
and overall survival time after treatment in months. Pre-treatment comorbidity was 
classified according to the web based Adult Comorbidity Evaluation 27 (ACE 27) index 
calculator (http://oto2.wustl.edu/clinepi/calc.html). The ACE 27 index divides comorbidity 
into three severity categories; mild decompensation, moderate decompensation, and 
severe decompensation. The ACE-27 index is a comorbidity classification system based 
on the Kaplan–Feinstein Comorbidity index(Kaplan & Feinstein, 1974) and was modified 
by Bang et al.(‘Bang, ‘Piccirillo, ‘Littenberg’, & Johnston, 2000) In the current study, 
comorbidity data have been calculated with and without item 24 (alcohol consumption 
data) of the ACE-27 analysis. Alcohol abuse is a known etiologic factor of pharyngeal 
cancer; therefore the high incidence of alcohol abuse is predictable. Therefore, it was 
also aimed to calculate the comorbidity without letting our data hampered by this item.

Classification of complications was scored as no complications, mild/moderate 
complications or severe complications as previously described(Peters, van der Laan 
et al., 2011), complemented with death (Table 1). This rating system is comparable 
with the classification of the Common Terminology Criteria for Adverse Events system 
(CTCAE version 4.02). However the retrospective nature of our study did not allow for 
the same detailed analysis of the CTCAE. Only complications that occurred within 3 
months after treatment were included. In case of palliative treatment, the reason for this 
decision was also recorded and subdivided into four categories; patients’ choice, tumor 
extension, age and poor general condition.
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Statistic analysis
For the comparison of comorbidity and complications, and for the analysis of the reasons 
for palliative treatment, the chi-square test was used. To analyze the effect of age, stage, 
comorbidity and treatment modality on complications, multivariate logistic regression 
analysis was performed. For multivariate logistic regression, complications were divided 
into two groups; no/mild-moderate complications and severe/fatal complications. 
Separate analyses were conducted comparing individual comorbidities and stages.

Survival analysis was performed in two different ways. First, survival estimates were 
conducted using the method of Kaplan and Meier and compared with the log rank test. 
Survival was censored for patients who survived the 5-year follow up period. Survival 
times were calculated from the date of initializing treatment and were cut at 5 year. 
Second, to adjust for differences in age, survival times were adjusted for the median 
life expectancy of individuals in the general population with the same age and sex. 
Differences were tested using the log-rank test with left and right censoring and median 
life expectance, as time base. This median life expectancy was derived from gender 
specific reports provided by the Dutch Central Offices of Statistics (http://statline.cbs.

Table 1. Scoring complications in the present study and its comparison to other complication rating systems

Scoring used in present study Radiotherapy CTCAE v4.0

0 No complication 0 No change over baseline 0 No complication

1

Mild/moderate complication 
(Complication not 
necessitating further 
inpatient admission or 
further surgical intervention)

1

Mild dysphagia or 
odynophagia/ may require 
topical anesthetic or non-
narcotic analgesics/ may 
require soft diet

1

Mild; asymptomatic or mild
symptoms; clinical or 
diagnostic
observations only; 
intervention not
indicated.

2
Moderate dysphagia or 
odynophagia/ may require 
narcotic analgesics/ may 
require puree or liquid diet

2

Moderate; minimal, local or
noninvasive intervention 
indicated;
limiting age-appropriate
instrumental ADL.

2

Severe complications 
(Complication necessitating 
re-operation or significantly 
prolonged hospitalization 
urged by clinical status)

3

Severe dysphagia with 
dehydration or weight loss 
(>15% from pre-treatment 
baseline) requiring 
nasogastric feeding tube, 
intravenous fluids or 
hyperalimentation

3

Severe or medically 
significant but
not immediately life-
threatening;
hospitalization or 
prolongation of
hospitalization indicated; 
disabling;
limiting self care ADL.

4
Complete obstruction, 
ulceration, perforation, 
fistula

4

Life-threatening 
consequences;
urgent intervention 
indicated.

3 Complication causing death 5 Causing death 5 Death related to AE
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Figure 1a. Distribution of comorbidity, graded using 
ACE 27, over young and elderly pharyngeal cancer 
patients.

Figure 1b. Distribution of comorbidity, graded using 
ACE 27, over young and elderly pharyngeal cancer 
patients after discarding item 24 (alcohol abuse).

nl/StatWeb/). The time basis used in the adjusted graphs is negative life expectancy 
(-EXP). With life expectancy as a time basis, patients with the same life expectancy 
are compared with the data that is already corrected for age, sex and birth cohort. 
Patients with longer life expectancies belonged to the younger group of patients in 
this study. Significance of variables affecting survival was assessed using the log-rank 
test. Statistical analyses were executed using SPSS 15.0 and Microsoft Excel 2003 for 
windows.

Results
Demographics
The demographic and other pre-treatment variables of all included patients are 
described in Table 2. No significant differences were noted between the elderly and 
younger patients with regard to curative primary and secondary treatment modality. 
Radiotherapy was somewhat less frequently applied in elderly patients (59% vs. 65% 
in the younger group). Elderly patients more frequently received a secondary neck 
dissection and less often postoperative radiotherapy, but these differences were not 
significantly different.

Comorbidity
No significant differences in comorbidity were found between younger and elderly 
patients, scored according to the complete ACE-27 system. However, in younger 
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patients less decompensation was observed (17% vs. 12 % in elderly). The most 
frequently observed severity of decompensation in elderly patients was mild (44%), 
whereas in younger patients moderate decompensation was most frequent (43%) (Fig. 
1a). The relatively high percentage of moderate co-morbidity rate can be explained by 
the fact that alcohol abuse itself results in a moderate co-morbid classification in the 
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Figure 2. Distribution of complication after treatment 
in young and elderly pharyngeal cancer patients. 
Complication was subdivided over no complication, 
mild/moderate complication, severe complication and 
death.

Table 2. Characteristics of included patients

<65 y ≥75 y
N 84 42
Age (years)
 Mean (range) 53 (38-64) 80 (75-87)
Sex (%)
 Male
 Female 59 (70)

25 (30)
29 (69)
13 (31)

Stage (%)
 I
 II
 III
 IV

4 (5)
10 (12)
1 (1)

69 (82)

3 (7)
4 (10)
3 (7)

32 (76)
Site  (%)
 Oropharynx
 Hypopharynx 38 (45)

46 (55)
19 (45)
23 (55)

Treatment intention (%)
 Curative
 Palliative 46 (55)

38 (45)
22 (52)
20 (48)

Primary treatment 
modality with curative intent (%)
 Minor surgery
 Major surgery
 Radiotherapy

1 (2)
15 (33)
30 (65)

3 (14)
6 (27)
13 (59)

Secondary treatment modality 
(%)
  Neck dissection
 Radiotherapy

5 (6)
13 (16)

5 (11)
4 (9)
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Figure 3. Distribution of young and elderly 
pharyngeal cancer patient according to reason for 
palliative treatment.

ACE-27 system. When alcohol abuse was discarded from the ACE-27 score (item 24.), 
a significant difference in comorbidity was found between young and elderly patients 
(p= 0.025) (Fig. 1b).

Complications
Severe complications were observed in 25% of the elderly patients and in 20% of the 
younger ones. Death within 3 months occurred only in one occasion (5%) in the elderly 
group, while such an event did not occur in the younger age group. The difference in 
occurrence of complications was not statistically significant (p = 0.330) (Fig. 2).

Multivariate analysis of factors affecting complications
No relation was found between comorbidity and treatment-related complications in the 
entire population, neither in young patients nor in elderly patients. In the multivariate 
analysis, only tumor stage was significantly associated with complications (p = 0.041), 
while age at diagnose was not. For other potential prognostic factors, including 
comorbidity and treatment modality, no significant associations were found with 
complications (Table 3). 
Palliation
With respect to the reasons to decide for palliative treatment, no significant differences 
were noted regarding patients’ choice and bad general health between young and 
elderly patients. However, in the elderly group, tumor extension was reason for the 
choice of palliative treatment in six patients (33%), while in young patients, this was the 
case in 25 (69%) of the cases, which was statistically significant (p = 0.003) (Fig. 3). 



38

Survival 
The Kaplan–Meier survival estimates of patients with pharyngeal tumors (excluding 
those selected for palliative treatment) stratified by age group are shown in Fig. 4. 
Overall, survival in elderly patients (5 year survival was 9%) was significantly worse 
compared to that observed in young patients (5 year survival was 39%) (p = 0.003). 
In the univariate analysis, no significant association was found between comorbidity 
and overall survival (Fig. 5a). After adjusting for age, sex and birth cohort, (Fig. 5b) the 
study population was subdivided based on comorbidity. In both analyses, comorbidity 
was divided into the subgroups no/mild and moderate/severe co-morbid status. This 
analysis showed a significant (p < 0.001) decrease of survival with the increasing 
decompensation.

Discussion
In the present study, no different post-treatment complication rates between young and 
elderly patients were observed, despite of the higher incidence of pre-treatment co-
morbid condition in elderly patients. In the multivariate analysis, the only factor that 
was significantly associated with the frequency of complications was tumor stage 
with a higher risk on complications with increasing stage. In addition, in the current 
study we did not find worse survival with higher levels of comorbidity in the unadjusted 
Kaplan–Meier estimates. However, when adjusted for life expectancy according to age, 
moderate-to-severe comorbidity was associated with worse survival expectancy. These 
findings stress the importance of adjusting the observed survival times for age when 
comparing survival between young and elderly patients. Statistically it is not correct to 
compare overall survival analysis rates of two different age groups with conventional 
Kaplan–Meier analysis. Using life expectancy calculations, the time before expected 

 Table 3. Multivariate analysis of factors affecting treatment-related complication in all patients

Variable Odds ratio (95% 
confidence interval) P trend value

Age at diagnose 1.018 (0.976-1.062) 0.401
Stage Stage I 1 (ref) 0.041

Stage II 1.425 (0.180-11.264)
Stage III 3.576 (0.155-82.764)
Stage IV 5.839 (0.807-42.249)

Comorbidity No decompensation 1 (ref) 0.921
(ACE 27) Mild decompensation 0.323 (0.062-1.686)

Moderate decompensation 0.748 (0.133- 4.187)
Severe decompensation 0.435 (0.041-4.614)

Primary treatment 
modality

Major surgery 1 (ref)
Minor surgery 0.320 (0.018-5.611) 0.435
Radiotherapy 0.860 (0.249-2.973) 0.812
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death is expressed and compared to the general population matched on age and sex, 
therefore excluding the effect of age and sex on survival. This approach of survival has 
not been yet used previously in the analysis of elderly head and neck cancer patients. 
Using life expectancy comparing two different age groups can therefore provide more 
accurate information than using the conventional Kaplan–Meier survival estimates.

It is evident from the literature that comorbidity increases with age.(Paleri et al., 2010) 
Using the ACE-27 comorbidity classification system, we could not confirm these findings. 
However, the algorithm of the ACE-27 scoring system includes excessive alcohol 
consumption, which is a well-known risk factor for pharyngeal cancer. In the current 
study, the percentage of elderly head and neck cancer patient currently abusing alcohol 
was significantly lower as observed among the young one, which has also been found 
in other studies.(Koch, Patel, Brennan, Boyle, & Sidransky, 1995) However, elderly 
patients frequently had a past history of alcohol abuse. In our study, this item was 
frequently scored positive for active alcohol abuse among younger patients. According 
to the ACE-27 system the co-morbid condition ‘‘falls’’ from grade 2 in case of ‘‘active 
alcohol abuse’’, to grade 1 in case of a ‘‘history of alcohol abuse but not presently 
drinking’’ (http://oto2.wustl.edu/clinepi/calc.html). In the present study, the high rate of 
grade 2 co-morbid  condition in young patients was highly determined to active alcohol 
abuse. Indeed, when we re-calculated the co-morbidity data discarding alcohol abuse 
(item 24) a significantly lower ACE-comorbidity score was observed among the young 
age group. In most studies, no higher incidences of complications are found in elderly 
patients after surgery(Clayman et al., 1998; Kowalski et al., 1994; McGuirt et al., 1977) 
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Figure 4. Kaplan–Meier estimates of overall 
survival, subdivided over young and elderly 
curative treated patients.
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or radiation therapy.(Allal et al., 2000; Chin et al., 1995; J. P. Pignon et al., 2009; 
Schofield et al., 2003) Therefore, in most of these studies it was concluded that, aside 
from patients with severe comorbidity, major surgery or definitive radiation therapy can 
be performed safely in elderly patients. Our findings are in line with these studies, as 
we registered the same complication patterns in young and elderly pharyngeal cancer 
patients. The only difference between the two age groups was one elderly patient who 
died during radiation therapy. In the literature, a clear relationship was found between 
complications and comorbidity in head and neck cancer patients, especially in younger 
patients. (Borggreven et al., 2003; de Cassia Braga Ribeiro et al., 2003; Derks et 
al., 2005; Peters, van der Laan et al., 2011; Sanabria et al., 2008) In the univariate 
analysis of the present study, no significant association was found between age and 
complications or between age and comorbidity. In addition, in the multivariate analysis, 
high levels of co-morbid conditions were not significantly associated with treatment 
related complications. In this multivariate analysis of potential prognostic factors for 
complications, only tumor stage was found to be a significant factor.

Data in the literature on factors (ACE-27 score, T stage, age, anesthesia time) predicting 
treatment complications in head and neck cancer patients are somewhat controversial.
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Figure 5a. Kaplan–Meier estimates of overall 
survival, subdivided over comorbidity in curatively 
treated pharyngeal cancer patients.

Figure 5b. Kaplan–Meier estimates of overall survival, 
adjusted to sex, age and birth cohort, subdivided 
over comorbidity in pharyngeal cancer patients. 
Rising comorbidity significantly decreases survival. 
Time base is based on negative life expectancy. 
The grey and black dashed line shows remaining 
life expectancy at diagnose of patients with no/mild 
comorbidity and moderate/severe comorbidity. In grey 
and black the survival of pharyngeal cancer patients 
with no/mild comorbidity and moderate/severe 
comorbidity is shown.
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(Borggreven et al., 2003; Farwell et al., 2002; Ferrier et al., 2005; Kowalski et al., 
1994; Suh et al., 2004) In studies reporting on radiation therapy in elderly head and 
neck cancer patients confirm that radiation therapy can safely be applied in the aged 
population, since same similar acute and late toxicities were found in young and elderly 
head and neck cancer patients treated by accelerated radiotherapy.(Allal et al., 2000; 
Chin et al., 1995; Schofield et al., 2003) In the present study, we found no significant 
association between the severity of co-morbid condition and survival. However, this 
relationship was found by the life expectancy analysis when adjusted for age and sex. 
Patients with no and mild co-morbidity had significantly longer life expectancies than 
patients with moderate and severe decompensation. In line with our life expectancy 
survival data, Datema et al.(Datema et al., 2010) found a clear relation between ACE-
27 co-morbidity grade and overall survival in a head and neck cancer population. In 
this study age was found to be a significant negative predictor of overall survival in the 
multivariate analysis. In another study on hypopharyngeal cancer patients, (Homma et 
al., 2010) age, tumor stage, tumor subsite and co-morbidity were significant prognostic 
factors for overall survival. Co-morbidity was also found to be an independent prognostic 
factor in a large study (17,712 patients) of heterogeneous cancer patients by Picorillo et 
al.(Piccirillo, Tierney et al., 2004) It is remarkable that in the elderly age group, patient’s 
choice, age itself and poor general health condition were the most frequently mentioned 
reasons for palliative treatment. In contrast, in the young age group, tumor extension 
was the most frequently mentioned reason for non-curative treatment. These data 
are completely in line with other studies. Derks et al.(Derks et al., 2005) found that 
advanced age, advanced tumor stage, marital status (widowed), co-morbidity, less pain 
and ‘‘considering length of life less important’’ were associated with the choice for non-
standard treatment. Yellen et al.(Yellen, Cella, & Leslie, 1994) found that elderly patients 
tended to choose for a more conservative treatment, preferring shorter life expectancy 
over possible toxicity. Based on these data, we conclude that there is no evidence to 
treat elderly oropharyngeal and hypopharyngeal cancer patients different than younger 
ones. The lack of association between comorbidity and complications in both young 
and elderly patients is remarkable, suggesting difficulty in predicting treatment-related 
complications in both young and elderly pharyngeal cancer patients. Therefore very 
careful pre-treatment evaluation of both young and elderly should always be considered. 
As age does not predict complications in multivariate analysis further emphasize that 
elderly should be treated according to generally applied protocols and that age as such 
is not a reason to change treatment strategies that turned out to be most effective in 
randomized controlled trials. 




