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Abstract

Background. Chemoradiotherapy is an effective treatment for anal cancer, yet from follow-up many survivors seem to
suffer from late effects. Data of long-term health-related quality of life (HRQOL) in anal cancer survivors are limited, and
there is a growing interest in cancer survivorship. Material and methods. A national cohort of all anal cancer survivors treated
with curative chemoradiotherapy in 2000-2007 was invited to a cross-sectional study. Of 199 eligible survivors, 128 (64%)
returned the questionnaires, the median time since diagnosis was 66 months. The median age was 61 years and 79% were
women. HRQOL was evaluated with EORTC questionnaires QLQ-C30 and QLQ-CR29, and neurotoxicity with the Scale
of Chemotherapy-Induced Neurotoxicity. An age- and sex-matched reference group of volunteers (n=269) not treated for
pelvic cancer answered the same questionnaires. Results from QLQ-C30 of the reference group were compared to Norwe-
gian and Dutch normative data. Results. The mean scores of anal cancer survivors were poorer compared to volunteers and
normative data. Anal cancer survivors reported significant impairment of function, especially social and role function,
compared to the volunteers (difference =20 points, p<<0.001). Survivors had markedly increased scores for fatigue, dys-
pnoea, insomnia and diarrhoea (difference =15 points, p<<0.001). The global quality of life was significantly reduced
(difference 15 points, p<<0.001). Anal cancer survivors had increased stool frequency, more buttock pain, flatulence, faecal
incontinence, impotence (males), dyspareunia and reduced sexual interest (females) (difference =15 points, p<0.001).
There was increased frequency of tinnitus in survivors treated with cisplatin-based chemotherapy (p = 0.004). Conclusions.
Survivors after chemoradiotherapy for anal cancer have significant long-term impairment of HRQOL. Reduced social, role
and sexual function, and increased diarrhoea, incontinence for gas and stools, and buttock pain were commonly reported.
Increased awareness of this may lead to better management of late effects and better care for cancer survivors.

Squamous cell carcinoma of the anal region is a rare
malignancy, with an incidence of approximately 1
in 100 000; in Norway, around 50-60 patients are
diagnosed per year. Sphincter preserving treatment
with chemoradiotherapy (CRT) is the standard
treatment [1]. A recent randomised study [2] has
shown that radiotherapy combined with mitomycin
C and 5-fluorouracil is the most effective treatment
and has acceptable toxicity. We have recently shown

a relatively good prognosis in a national cohort of
328 Norwegian patients treated with CRT for anal
carcinoma, with a five-year cancer-specific survival
(CSS) of 75% [3].

This effective treatment may result in unavoidable
late effects in anal cancer survivors with impact on
their health-related quality of life (HRQOL). There
is no gold standard method of reporting late effects.
Physicians have been shown to underreport survivors’
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symptoms [4]. Patient-reported outcomes (PROs)
are based on subjective information directly from the
patient, hence focusing on important aspects of can-
cer survivorship from the patients’ perspective.

There is limited knowledge of the incidence and
severity of late effects after CRT for anal cancer, the
consequences for the patient, and how to handle late
effects [5-9]. Cancer survivors from an unselected,
national cohort [3] were invited to a follow-up study.
The aim of the present study was to investigate the
HRQOL in the long-term follow-up of anal cancer
survivors compared with a reference group from the
normal population.

Material and methods
Patients

All patients diagnosed in Norway with squamous cell
carcinoma of the anal region between 1 July 2000
and 30 June 2007, treated with curatively intended
CRT, n=328, were included in a study, and the
treatment results on survival and recurrence have
been published [3]. This unselected and complete
national database included characteristics of patients,
tumour and treatment, and comorbidity. Survivors
with a minimum follow-up of two years after diag-
nosis and no signs of disease recurrence, without
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comorbidity incompatible with participation,n = 199,
were invited to participate in a cross-sectional study
(Figure 1). Eligible survivors received an invitation
by mail between August 2009 and March 2010 from
the hospital responsible for their treatment. Non-
responders received up to two reminders. Survivors
who signed informed consent were sent question-
naires and were contacted for telephone interview.

Volunteers

To enable better interpretation of the survivors’
responses, an age- and sex-matched group was
obtained from the general population to complete
the same questionnaires as the survivors. The estab-
lishment of this reference group was necessary
since there were no suitable normative date avail-
able for this group of survivors and for some of
the instruments used. Participants were randomly
drawn from the National Population Register and
invited by mail to participate. Names indicating
foreign origin (n = 39) were excluded to ensure lan-
guage compatibility. History of cancer in the pelvis
or abdomen excluded participation. To obtain two
volunteers per survivor in each sex- and age group
of 10 years, a total of 1211 persons were invited.
This was done by repeated random draws from the

328 patients treated with curatively intended (chemo) radiotherapy

115 dead

69 due to anal cancer

<

46 other causes

213 anal cancer survivors

2 survivors with current anal cancer

4 survivors under investigation for recurrence

207 survivors without any sign of anal cancer

3 dementia

8 survivors not offered participation

2 severe psychiatric diseases

2 severe physical diseases

199 survivors offered participation

1 language incompatibility

Figure 1. Inclusion of anal cancer survivors.



738 A. G. Bentzen et al.

National Population Register until the required
number was reached. One reminder was sent to
non-responders.

Data collection and questionnaires

The pre-specified hypothesis was that survivors after
anal cancer suffered from symptoms related to late
effects after radiotherapy with impaired anorectal,
urinary, and sexual function and more pelvic pain,
resulting in reduced HRQOL. The European Organ-
isation of Research and Treatment of Cancer
(EORTC) core questionnaire (QLQ-C30) version
3.0 was used. This validated cancer-specific 30-item
questionnaire [10] contains five functional scales
assessing physical, role, emotional, cognitive, and
social function, three symptom scales assessing
fatigue, nausea and vomiting, and pain, six single
items assessing symptoms commonly reported by
cancer patients, and a global health-status.

To our knowledge, there is no disease-specific
instrument to assess HRQOL in patients with anal
carcinoma. The EORTC module for colorectal can-
cer CR29 (QLQ-CR29) version 2.1 was used since
it contains questions considered relevant to this
patient group. This 29-item questionnaire incorpo-
rates four scales assessing urinary frequency, faecal
seepage, stool consistency, and body image and sin-
gle items including urinary incontinence, dysuria,
abdominal pain, buttock pain, bloating, anxiety,
flatulence, faecal incontinence, sexual interest,
impotence, and dyspareunia [11].

All items had response categories with four lev-
els, from ‘not at all’ to ‘very much’, except the two
items for global quality of life (QOL), which used
seven-point items ranging from ‘very poor’ to ‘excel-
lent’. A raw score was estimated by the average of
the items that contributed to a scale. The score was
standardised by linear transformation into a score
ranging from 0-100 according to the EORTC
scoring manual [12]. A high score on the global
QOL/functional scales represents a high QOL or a
high/healthy level of functioning, and a high score
for the symptom scale/items represents a high level
of symptoms. A 10-point variation in the 0-100
scale has been shown to indicate a moderate clinical
difference and a variation in score of > 20 points a
large clinical difference [13].

Some patients had been treated with cisplatin-
based chemotherapy. No gold standard exists to
explore the incidence and severity of neurotoxicity
[14]. We used the Scale of Chemotherapy-Induced
long-term Neurotoxicity (SCIN), which is a brief
self-reported scale covering peripheral sensory neu-
ropathy, Raynaud’s phenomenon, and ototoxicity
[15]. The response categories of all six items had the

similar four levels as the questionnaires of HRQOL
described above.

The participants also went through a structured
telephone interview performed by trained health per-
sonnel during the period September 2009 — August
2010. There were predefined questions regarding
socio-demographics, comorbidity such as diabetes
mellitus, cardiovascular disease, and inflammatory
bowel disease (response categories ‘yes’/‘no’), skele-
ton pain in the lower back or hip (response categories
with four levels, from ‘not at all’ to ‘very much’), and
lymph oedema (response categories ‘yes’/‘no’).

Reference normative dara

Due to the risk of bias in the recruited reference
group, a supplementary comparison to existing nor-
mative data for the QLQ-C30 from the Norwegian
population published 15 years ago [16] was planned.
At the start of the analyses more recent normative
data from the Netherlands [17] were available. There
is a possibility that normative data may change with
time, and the Dutch population was considered com-
parable to the Norwegian population. We therefore
decided to perform comparisons with both norma-
tive datasets. Reference data were calculated accord-
ing to the age- and sex-distribution in the present
study. As far as we know, there exists no normative
data for the QLQ-CR29 or SCIN.

Statistics

Data were analysed using SPSS version 18.0 (SPSS
Inc., Chicago, IL, USA). Differences between respond-
ers and non-responders were analysed using y?-tests
for categorical variables and Student’s t-tests for con-
tinuous variables. Analyses of the HRQOL scores
including handling of missing values were performed
according to the EORTC scoring manual [12]. Mean
scores of HRQOL were compared between the groups.
The HRQOL symptoms considered relevant in the
pre-specified hypothesis were dichotomised as ‘not at
all/a little’ (no/mild) versus ‘quite a bit/very much’
(moderate/severe) in analyses of frequency of symp-
toms. Due to age- and sex-matched volunteers, con-
ditional logistic regression was used to compare the
percentage distribution of symptoms between the
groups and mean scores of HRQOL. y2-tests were
used in comparisons of subgroups of survivors in
analyses of neurotoxicity.

Ethical considerations

All data received were treated in strict confidence.
The study was approved by the Regional Committee
for Medical Research Ethics of Northern Norway.



Results
Participants

Signed informed consent was obtained from
136 survivors; of these, 128 (64%) returned the
questionnaires. The median follow-up time after
diagnosis was 66 months (range 25-112). The
patient and tumour characteristics of responders
and non-responders are described in Table I. The
responders were in general younger than the non-
responders, and had less comorbidity, but there
were no significant differences in TNM staging,
radiotherapy dose, or chemotherapy. In all, 21
responders had a stoma (eight due to residual
tumour/local recurrence, six due to pre-treatment
stoma not reversed, six due to complications, and
one unknown).

Signed informed consent was obtained from 278
volunteers, and 269 (22%) returned the question-
naires. A minimum of two volunteers per survivor
was obtained, except in the oldest age group of
females where the aim was to enrol 50 volunteers,
but 45 were obtained. There was no significant dif-
ference of self-reported comorbidity between the
survivors and the age- and sex-matched volunteers.
Current smoking was more common among survi-
vors (30%) than volunteers (11%).

Table I. Patient-, tumour- and treatment characteristics of the
responding and the non-responding survivors.

Survivors Survivors
responding, non-responding,
n=128 n=71 p-value?
Sex 0.492
Women 101 (79%) 53 (75%)
Men 27 (21%) 18 (25%)
Age, median, years 61 (40-89) 71 (39-92) <0.001
(range)
Testage! 0.486
T1 25 (20%) 8 (11%)
T2 53 (41%) 32 (45%)
T3 27 (21%) 16 (23%)
T4 22 (17%) 15 (21%)
X 1 (1%)
N-stage? 0.485
NO 87 (68%) 52 (73%)
NI1-3 40 (31%) 19 (27%)
NX 1 (1%)
Radiotherapy, 54 (44-64) 54 (38-66) 0.145
median total dose,
Gy (range)
Chemotherapy 119 (93%) 62 (87%) 0.125
Stoma 21 (16%) 14 (20%) 0.557
Medical comorbidity 36 (28%) 40 (56%) <0.001

ITstage, tumour stage (according to TNM-classification);
2N-stage, lymph node stage (according to TNM-classification);
3x2-tests for categorical variables and Student’s t-tests for
continuous variables.
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EORTC QLQ-C30

The scores of the survivors were poorer than the
scores of the volunteers for all scales and single items
(Table II). For the functional scales, the difference
was most prominent (= 20 points) for role and social
functioning (p<<0.001). Survivors reported worse
symptom scores than volunteers, and the difference
in scores was especially large (= 15 points) for fatigue,
dyspnoea, insomnia, and diarrhoea (p <0.001). The
global QOL was significantly lower (15 points,
p<0.001) among survivors.

To evaluate whether the group of volunteers was
a representative sample of the normal population, a
comparison between the QLQ-C30 scores of the
volunteers and the Norwegian and Dutch normative
data corrected for age and sex was performed
(Figure 2). In general all groups followed the same
pattern with comparable scores. The present refer-
ence group of volunteers was in general more similar
to the Dutch normative data than the Norwegian
normative data.

EORTC QLQ-CR29

The anal cancer survivors had worse scores than the
volunteers for all scales and items of relevance in the
colorectal module QLQ-CR29 (Table III). The larg-
est differences in scores (=15 points) were observed
for stool frequency, buttock pain, anxiety, flatulence,
faecal incontinence, impotence (men), and sexual
interest (women) and dyspareunia (p <0.001).

Symptrom burden scored in QLQ-C30, QLO-CR29
and telephone interview

The percentages of survivors and volunteers reporting
moderate to severe symptoms that were considered
relevant in the pre-specified hypothesis, are shown in
Figure 3. Moderate to severe symptoms of pain, diar-
rhoea, urinary frequency and incontinence, buttock
pain, flatulence, faecal incontinence, impotence
(males), and dyspareunia (females) were more fre-
quent among survivors than volunteers (p<<0.05).
Faecal incontinence of any degree (a little to very
much) was reported by 57% of the survivors without
stoma versus 8% of the volunteers (p<<0.001).
Pollakiuria and nocturia were the dominating urinary
symptoms, while urinary incontinence and dysuria
were less common. Localised pain in the pelvis or hips
seemed to be an unspecific symptoms also occurring
in the normal population, while pain in general and in
particular buttock pain occurred more frequently
among survivors compared to volunteers. Analgesics
were used daily by 17% of the survivors and 6% of the
volunteers (p=0.005). Lymph oedema was reported
by both survivors (10%) and volunteers (4%).
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Table II. EORTC QLQ-C30 mean scores of anal cancer survivors compared to volunteers.

Survivors Volunteers
n=128 n=269
Numerical
Mean score SD Mean score SD difference! p-value?
Functional scales
Physical functioning 77 22 90 15 -13 <0.001
Role functioning 69 31 91 19 —-22 <0.001
Emotional functioning 77 25 87 16 —10 <0.001
Cognitive functioning 77 26 89 15 —12 <0.001
Social functioning 71 29 91 18 —-20 <0.001
Symptom scales and items
Fatigue 38 28 20 18 +18 <0.001
Nausea and vomiting 6 13 3 10 +3 0.053
Pain 25 30 14 23 +11 0.003
Dyspnoea 27 33 10 20 +17 <0.001
Insomnia 35 35 20 26 +15 <0.001
Appetite loss 14 24 3 12 +11 <0.001
Constipation 22 28 14 22 +8 0.016
Diarrhoea 27 32 12 21 +15 <0.001
Financial problems 14 27 4 14 +10 <0.001
Global health status 68 25 83 19 —-15 <0.001

10n the 0-100 scale, a variation in score > 10 points indicates a moderate clinical difference and a
variation in score > 20 points a large clinical difference; 2Conditional logistic regression. SD, standard

deviation.
SCIN A comparison between survivors who had received
Fifty-six survivors (44%) had received cisplatin as cisplatin to survivors treated without cisplatin
part of their chemoradiotherapy. Of these, most revealed more tinnitus in the cisplatin-treated
had received a cumulative dose >200 mg/m?2. group (p =0.004) (Figure 4).

Global health score
Financial problems

Diarrhoea

= Data from volunteers
Norwegian normative data

Appetite loss = Dutch normative data

Constipation

Insomnia
Dyspnoea
Pain

Nausea and vomiting

Fatigue

Social functioning
Cognitive functioning
Emotional functioning

Role functioning

Physical functioning

0 20 40 60 80 100
Mean score

Figure 2. EORTC QLQ-C30 mean scores. Data from age- and sex-matched volunteers, compared to Norwegian and Dutch normative
data corrected according to age- and sex- distribution among volunteers.



HRQOL after chemoradiotherapy for anal cancer

741

Table III. EORTC QLQ-CR29 mean scores of anal cancer survivors compared to volunteers.

Survivors Volunteers
n=128 n=269
Numerical
Mean Score SD Mean Score SD difference! p-value?
CR29 scales
Urinary frequency 29 28 15 21 +14 <0.001
Blood/mucus in stool 13 17 3 8 +10 <0.001
Stool frequency 19 21 4 9 +15 <0.001
Body image 72 31 79 24 -7 0.057
CR29 single items

Urinary incontinence 17 26 8 15 +9 0.001
Dysuria 8 19 1 7 +7 <0.001
Abdominal pain 14 22 9 18 +5 0.074
Buttock pain 25 32 4 14 +21 <0.001
Bloating 31 29 22 25 +9 0.007
Anxiety 62 33 80 22 + 18 <0.001
Weight 76 31 82 24 -6 0.099
Flatulence 47 32 18 23 +29 <0.001
Faecal incontinence 29 31 3 10 +26 <0.001
Sexual interest (men) 44 32 58 23 —14 0.082
Impotence (men) 69 37 25 35 +44 <0.001
Sexual interest (women) 23 27 39 28 - 16 <0.001
Dyspareunia (women) 28 34 11 22 +17 <0.001

10On the 0-100 scale, a variation in score > 10 points indicates a moderate clinical difference and a variation
in score > 20 points a large clinical difference; 2Conditional logistic regression. SD, standard deviation.

Discussion

Anal cancer survivors who have been treated with
chemoradiotherapy have significantly reduced HRQOL
in most domains, with impaired function and moderate
to severe symptoms, compared with age- and sex-
matched volunteers. This reduced HRQOL may be

Pain (C30)

Diarrhoea (C30)

Pollakiuria (CR29)

Nocturia (CR29)

Urinary incontinence (CR29)
Buttock pain (CR29)
Flatulence (CR29)

Faecal incontinence (CR29)
Impotence (men) (CR29)
Dyspareunia (women) (CR29)

Skeletal pain pelvis or hips (Telephone interview)

as a result of the disease and/or the treatment. The
survivors reported impairment of function, especially
social, role, and sexual function as well as increased
frequency of fatigue, diarrhoea, buttock pain, flatu-
lence, and faecal incontinence. The global QOL was
significantly reduced.

= Survivors
Volunteers

67%*

0%

20%

Percentage with moderate or severe symptoms

40% 60% 80% 100%

Figure 3. Frequency of moderate to severe symptoms from EORTC QLQ-C30, EORTC QLQ-CR29 and telephone interview in anal
cancer survivors compared with age- and sex-matched volunteers. *p <0.05 conditional logistic regression.
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Patients undergoing curative chemoradiotherapy
for anal carcinoma have a five-year CSS of 75% [3];
therefore, many patients become long-term survi-
vors. However, the cost for the patient is the long-
term sequelae of the disease and treatment toxicity
that may have a significant impact on HRQOL. This
study shows that social and role function were
clearly reduced in long-term anal cancer survivors.
Symptoms from the pelvis such as diarrhoea, but-
tock pain, faecal incontinence, and sexual problems
are often perceived as private and embarrassing,
and may affect self-confidence and have impact on
daily life. The nature and severity of symptoms may
negatively affect a person’s ability to function and
enjoy life [18], and might result in avoidance or
isolation [19]. It has been claimed that approxi-
mately 50% of survivors after pelvic radiotherapy
have their quality of life affected by gastrointestinal
symptoms, and 20-40% rate the effects as moderate
to severe [20]. Although the exact percentage among
anal cancer survivors is not known, there is reason
to believe that the situation might be as bad or even
worse for this group since the radiation dose is high
and the target volume includes or has near proxim-
ity to organs such as the anal sphincter and the

100%

genitalia. So far, most available data on HRQOL
in anal cancer survivors come from small patient
samples. Diarrhoea, faecal incontinence and sexual
dysfunction are commonly reported [5-9], which
was confirmed in the current study. Gastrointestinal
dysfunctioning such as diarrhoea, flatulence and
faecal incontinence were commonly reported and
represent problems that may result in major limi-
tations in daily life. Furthermore, considerably
reduced sexual interest and sexual dysfunction were
reported among anal cancer survivors. The majority
of male anal cancer survivors reported impotence,
and a large proportion of women reported dyspare-
unia. These findings are consistent with results of
late effects and HRQOL after radiotherapy for other
pelvic malignancies which have revealed significant
long-term effects on anorectal and sexual function
[21-23].

The total burden of dysfunction and symptoms
seems to be high among anal cancer survivors. The
mean global health score among survivors was 68,
which corresponds fairly well with previous studies
on anal cancer [5,6,8]. The age- and sex-matched
volunteers reported a mean score of 83, while the
normative data from the Norwegian [16] and the

90% -+

80%

70% |

60% -+

50% |

40%

30% -

20%

10% -

0% -

o Not at all m Alittle

m Quite a bit

Cis+ { Cis— { Cis+ { Cis— { Cis+ { Cis— { Cis+ { Cis— { Cis+* { Cis— { Cis+ { Cis—

Paresthesias hands‘ Paresthesias feet ‘ Raynaud hands ‘

Raynaud feet ‘ Tinnitus ‘ Reduced hearing ‘

m Very much

Figure 4. SCIN scores for anal cancer survivors treated with cisplatin (Cis+, n=56) and without cisplatin (Cis—, n=72). *p=0.004

chi-square test.



Dutch population [17] had mean scores of 72 and
77, respectively. Long-term HRQOL in survivors
of other pelvic malignancies have reported slightly
better mean global QOL scores within the range
of 73-80 [24-26]. HRQOL is complex and char-
acterised as subjective and multi-dimensional.
HRQOL assessment does not solely reflect symp-
tom burden, but includes factors not directly
related to disease-related or treatment-related
effects [18]. Using PROs provide a means of quan-
tifying qualitative information [27]. The question-
naires’ limitations must be keptin mind.Adaptation,
improved coping, and response shift may contrib-
ute to improving or maintaining global QOL [28],
and may thus increase the complexity of analyses
and interpretation.

There is limited data of neurotoxicity in survivors
treated with cisplatin for anal carcinoma. For survi-
vors after testicular cancer, cisplatin may induce neu-
rotoxicity at cumulative doses of 300 mg/m? [15].
Most cisplatin-treated survivors in the present cohort
received a lower cumulative dose, although cisplatin
was scheduled as three courses of relatively high
doses (60-100 mg/m?). Anal cancer patients are in
general older than testicular cancer patients, which
might influence the susceptibility to neurotoxicity.
Although there was an increased frequency of tin-
nitus, there seemed to be few problems with neuro-
toxicity following cisplatin-based chemoradiotherapy
for anal carcinoma.

Treatment should be optimised in order to
improve outcomes and minimise late effects. Larger
tumours are usually more invasive with deeper
tumour infiltration and may potentially induce more
damage to the sphincter and anal canal. Locally
advanced tumours were also treated more exten-
sively, often with larger fields, higher radiation doses,
and higher cumulative chemotherapy doses. Intensi-
ty-modulated radiotherapy may reduce the radiation
dose to organs at risk to some extent [29], particu-
larly the dose to the small intestine, and to some
extent the genital organs. The target volume must not
be compromised; it encompasses the anal canal,
sphincter, rectum and, due to close proximity, parts
of the sacral nerves and the internal genital organs
as well [30]. In addition, the primary tumour itself
may contribute to later dysfunction if the cancer
invades the anal sphincter and pelvic floor and the
tumour is replaced by fibrotic tissue.

The current study has limitations. The cross-
sectional design of the study resulted in variable
length of time since diagnosis. This might have
implications for the incidence of late effects and
curtail the assessment of the development of late
effects with time. There is a possible biased selec-
tion both among survivors and in particular in the
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reference group of volunteers. Elderly and survivors
with comorbidity were more reluctant to partici-
pate. It is unknown whether this has affected the
results in any directions, but tumour- and treatment
characteristics were fairly similar. Regarding the ref-
erence group the concern for bias is greater due to
the low response rate, which may lead to a healthier
group with a more positive attitude than the actual
normal Norwegian population. In a previous, large,
Norwegian study the impact of self-selection in
population-based surveys was evaluated [31], and
characteristics of responders differed only slightly
from the target population on variables such as self-
rated health, smoking, BMI and mental health. In
the current study we were not able to estimate the
possible bias in the group of volunteers as we did
not have complementary information of the non-
responders. In order to minimise this bias, the
results from the volunteers were compared with two
other sets of normative data.

At the same time, the current study has several
strengths. The study population consisted of a large,
unselected national cohort of anal cancer survivors.
There was information of patient-, tumour- and
treatment characteristic of responders and non-
responders among the survivors. HRQOL were
evaluated with validated, well-known methods, and
the outcomes were compared to volunteers not
treated for pelvic cancer. To our knowledge this is the
largest study of long-term HRQOL in survivors after
curative chemoradiotherapy for anal carcinoma.

Long-term follow-up of survivors treated for
anal cancer should include evaluation of HRQOL.
Although there is increasing knowledge of the prev-
alence of late effects, there is a need for more
research with focus on the severity, consequences,
risk factors, prevention, and treatment of late
radiation effects. The private and tabooed nature of
pelvic symptoms may restrain survivors from men-
tioning this when unasked. Thankfulness for being
alive may also contribute to suppression. Time is
often a limiting factor during consultation, repre-
senting a priority challenge to health personnel. The
recognition of the symptoms and dysfunction may
contribute to relief, and help survivors to cope with
impaired function and pelvic symptoms. An
increased awareness and acceptance of the extent of
the problem will stimulate and facilitate multidisci-
plinary collaboration, which is necessary to improve
the care of these cancer survivors.

In conclusion, survivors after chemoradiotherapy
for anal cancer have significantly impaired HRQOL
in long-term follow-up. Most function and symptom
scales were affected. An increased attention and a
greater effort to identify and alleviate problems in
survivorship of anal cancer are required.
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