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ABSTRACT
Background and purpose: Significant improvements in the treatment of anal cancer have produced
a growing population of anal cancer survivors. These patients often experience late adverse effects
related to their treatment. Research has revealed substantial unmet needs because of long-term symp-
toms and functional impairments after treatment that may negatively affect health-related quality of
life. The purpose of the present guidelines is to review the scientific evidence for the management of
late adverse effects after (chemo)radiotherapy ([C]RT) for anal cancer and to extrapolate knowledge
from other pelvic malignancies treated with pelvic (C)RT so that they may guide the clinical manage-
ment of late adverse effects.
Materials and methods: Relevant studies were systematically searched in four databases from their
inception to June 2020 (no language limitation) and guidelines were searched in 16 databases, focus-
sing on bowel dysfunction, psychosocial aspects, pain, and sexual and urinary dysfunction. The guide-
lines were developed by a panel of experts using the Oxford Centre for Evidence-based Medicine,
levels of evidence, and grades of recommendations.
Scientific evidence: Late adverse effects after (C)RT for anal cancer are associated with a low overall
quality of life among survivors. The most pronounced late adverse effects are bowel dysfunction (pre-
sent in up to 78%), urinary dysfunction (present in up to 45%), and sexual dysfunction (present in up
to 90% of men and up to 100% of women). Only indirect data on adequate treatment options of
these late adverse effects for anal cancer are available.
Conclusion: Quality of life and late adverse effects should be monitored systematically following treat-
ment for anal cancer to identify patients who require further specialist evaluation or support.
Increased awareness of the extent of the problem may serve to stimulate and facilitate multidisciplin-
ary collaboration, which is often required.
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Background and purpose

Squamous cell carcinoma of the anal canal (anal cancer) is
relatively rare, but the incidence has been increasing over
the past two decades, whereas age at time of diagnosis has
followed a decreasing trend [1,2]. The increasing incidence of
anal cancer in men and women may be accounted for by an
increase in the prevalence of exposures, such as cigarette
smoking, anal intercourse, human papilloma virus (HPV)
infection, and growth in the number of lifetime sexual part-
ners [1]. In Denmark, the incidence rate of HPV-associated
anal cancers has increased significantly, whereas that of non-
HPV-associated histological types has levelled out or even
declined in the 30-year period during which observation has
been in place indicating that vaccines against HPV may play
an important role in the prevention of anal cancer and its
precursor lesions [3].

The standard of care for anal cancer is concomitant (che-
mo)radiotherapy ([C]RT). The purpose of CRT is to cure/con-
trol the tumour, preserve sphincter function and uphold the
best possible quality of life (QoL). However, surgery and
(C)RT have never been compared directly in a randomised
study, but in addition to preserving sphincter function, (C)RT
has shown to yield better local control and survival in several
studies [4]. In case of cancer recurrence, salvage surgery may
be offered. CRT for anal cancer involves high-dose radiother-
apy delivered to the anal tumour and pathological lymph
nodes, and a lower dose delivered to the elective nodal
areas. Organs that are often affected by radiotherapy include
the small and large bowel, the bladder, the female internal
genitalia, male genitalia, the skin, and the bony pel-
vic structures.

Significant improvements in anal cancer treatment have
produced a growing population of anal cancer survivors.
However, surviving anal cancer often comes at the price of
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treatment-related late adverse effects. Research has revealed
substantial unmet needs because of long-term symptoms
and functional impairments after (C)RT that may negatively
affect health-related QoL [5,6].

The purpose of this work was to examine the scientific
evidence for management of late adverse effects
(>3–6months after terminated treatment) after (C)RT for anal
cancer and to extrapolate knowledge from other pelvic
malignancies treated with pelvic (C)RT to guide clinical man-
agement of late adverse effects. Symptoms were divided into
six categories (psychosocial, bowel, urinary, sexual, pain, and
radiation dermatitis) and examined individually. Each of
these categories are presented along with a literature review
and evidence description, which is followed by recommenda-
tions and proposed action strategies.

Target population

These guidelines apply to anal cancer survivors after treat-
ment with (C)RT. Patients who have undergone salvage sur-
gery for anal cancer are not targeted in this guideline. The
principles may also be applicable to patients with other pel-
vic organ cancers treated with CRT presenting with pelvic
radiation disease [7].

Target user

This guideline was developed to support clinical decision-
making and facilitate quality improvement. Thus, the target
users are healthcare professionals engaged in the treatment
and follow-up for anal cancer and their affiliated clinical units
providing care aiming to limit late adverse effects following
anal cancer therapy.

Material and methods

Search strategy

We conducted a systematic search in the electronic data-
bases Pubmed Central, the Cumulative Index of Nursing
and Allied Health Literature (CINAHL), and Embase using
medical subject headings (MeSH) with the word anal cancer
including relevant subheadings and with the following limits:
species (human), languages (no limitations). The search
included studies from the date of inception to June 2020
(August 2020 for CINAHL). Further, a search in the Cochrane
Library was conducted. The terms used for the search were
anal cancer as population and radiotherapy as the medical
intervention. Late toxicity and/or survivorship was added as
comparative intervention. We defined one general category
for the description of diagnosing and monitoring of late
adverse effects and five organ-specific complaint/symptom
categories (bowel, urinary, psychosocial, pain, and sexual)
and conducted individual searches within all these catego-
ries. All the synonyms and associated sub-terms were com-
bined using the “OR” operator and were combined with
each of the five organ-specific complaint/symptom catego-
ries by the “AND” operator. One reviewer (SH) independently

screened the titles and the abstracts of each reference.
Among 242 identified articles, 57 were retained for full-text
review and screened by two reviewers to assess their quality
and evidence level. Among these articles, 34 were included
in the finalised guidelines. During the development of the
guidelines, we added a sixth organ-specific complaint – radi-
ation dermatitis, as the magnitude of this complaint type
became clearer whilst reviewing the literature.

The guideline content was approved by the disease-spe-
cific Multidisciplinary Cancer Group, whereas the format was
approved by the Centre for Clinical Practice Guidelines on
Cancer in Denmark.

During the development of the guidelines, another 63
articles were included by manual review of the reference lists
of the previously included studies. As little data is available
on anal cancer specifically, knowledge was extrapolated from
other patient categories exposed to pelvic radiotherapy.

Evidence assessment and articulation of the
recommendations

A minimum of two authors were assigned to review the lit-
erature covering each of the six symptom categories. The
authors individually extracted data and graded the quality of
evidence and the strength of recommendation using a
shared internet-based platform. In case of discrepancies, the
results were merged and discussed in plenum before the
final description of the recommendation was made. As little
evidence exists to support recommendations for anal cancer
patients specifically, we chose to grade the level of evidence
of relevant literature concerning pelvic radiation disease in
general, but we graded all recommendations not based spe-
cifically on anal cancer studies as Grade D - no direct
research evidence/expert opinion (Oxford Classification).
Throughout the manuscript, the evidence level of the litera-
ture is stated in square brackets and the grade of recom-
mendation in curved brackets.

Recommendations are based on disease-specific evidence.
The recommendations are listed in Figure 1, the recommen-
dation quick guide. Action strategies are based on either
indirect evidence or expert opinions and should be viewed
as management option suggestions.

Scientific evidence

Diagnosing and monitoring late adverse effects

Symptom grading
According to the literature, the most frequently used toxicity
assessment tools were the National Cancer Institute
Common Terminology Criteria for Adverse Events (CTCAE)
classification, the Radiation Therapy Oncology Group (RTOG/
EORTC) radiation morbidity scoring scheme [8], and the Late
Effect on Normal Tissues- Subjective, Objective, Management
and Analytic (LENT-SOMA) score [9].

In the CTCAE, toxicity is graded as mild (Grade 1), moder-
ate (Grade 2), severe (Grade 3), life-threatening (Grade 4), or
death (Grade 5) with specific parameters according to the
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anal canal. The timing of adverse events is not defined in
the CTCAE. This scale was adapted for patient self-reporting
(NCI-PRO-CTCAE) [10].

The LENT-SOMA score is obtained by completing a series
of questions during a structured interview, which grade sub-
jective and objective symptoms, and a score assessing the
need for medical intervention. Scores are then summed and
divided by the total number of questions to provide an over-
all score of between zero (no symptoms) and five
(fatal toxicity).

The RTOG/EORTC morbidity criteria grade severity into
four grades by symptoms. Grades are specifically described
for most symptoms and roughly translate into: Grade 1
‘slight bother’, Grade 2 ‘moderate bother’, Grade 3 ‘acute
conditions, requiring surgery’, and Grade 4 ‘acute, potentially
lethal conditions’. The late morbidity-scoring schemes grades
toxicity occurring > 90 days after treatment initiation. None
of these systems has been validated specifically for anal can-
cer patients.

Patient-reported outcomes (PROs)
Asking patients to report their symptoms via PROs has pro-
ven highly acceptable to patients in the clinical oncology set-
ting. Reviews suggest that the use of PROs may lead to an
improvement of symptom/function monitoring, communica-
tion, and clinical decision-making [11]. Furthermore, investi-
gator-led toxicity grading significantly underestimated
morbidity compared with patient-administrated reporting by
PROs [12]. A prospective study of 100 anal cancer patients
used both the CTCAE and PROs to evaluate acute toxicity

and found that PROs were markedly higher with only slight
to fair agreement with the CTCAE (C30/CR29) [13].

A study including 142 patients (eight with anal cancer)
who had completed pelvic radiotherapy a minimum of three
months previously examined the use of self-administered
questionnaires for late toxicity after pelvic radiation. Using
the modified Inflammatory Bowel Disease Questionnaire and
the Vaizey Incontinence Questionnaire, the study found
highly significant correlations between the degree of gastro-
intestinal dysfunction recorded by the patients and scores
recorded by the LENT-SOMA questionnaire [14].

Using an internet-based platform, another study found
that it was feasible for lower gastrointestinal (GI) cancer sur-
vivors (119 anal cancer patients) to obtain PROs from an
internet-based survivorship tool. Survivors reported a wide
spectrum of late and long-term effects, and these were used
to inform counselling at the time of diagnosis and help
anticipate and respond to disease-related and treatment-
related sequelae during follow-up [15].

Most studies have used the EORTC QLQ-C30 questionnaire
(cancer-specific QoL) and the colorectal cancer module QLQ-
CR38(/29) (site-specific QoL) that consists of 38 (29) items
covering symptoms and side-effects related to different treat-
ment modalities, body image, sexuality, and future perspec-
tives. The RTOG/EORTC recently developed the so-called
ANL27 module specifically for anal cancer, which is currently
finalising international validation. The aim of the ANL27 is to
establish common standards for morbidity reporting for both
clinical and scientific use (https://qol.eortc.org/questionnaire/
qlq-anl27/) [16].

QoL is a multi-dimensional construct shaped by physical
health, psychological state, level of independence, social

Figure 1. Guideline recommendations based upon direct research evidence. Recommendations marked A are the strongest, whereas recommendations marked D
are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”.
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relationships, personal beliefs, and their relationship to
important features of their environment [11]. Physical symp-
toms experienced due to disease and treatment affect QoL
judgements [17]. Furthermore, the patient’s response in
terms of coping strategies, goals and expectations related to
their treatment significantly affect their perception of QoL.
Therefore, assumptions about QoL cannot be made from an
inspection of toxicity grades; only the patient can provide an
accurate QoL estimate [18].

Psychosocial distress
In general, cancer survivors are at an elevated risk of psycho-
social distress and mental health concerns; thus, a nation-
wide matched cohort study from Sweden found that
psychosocial distress may persist for as long as ten years
after the diagnosis [19]. Furthermore, distress often related
to a fear of recurrence is common among cancer survivors
and can negatively affect QoL [19]. QoL judgements are
affected by the survivor’s physical health. Likewise, the survi-
vors’ coping strategies, goals and expectations relating to
treatment may significantly affect their perception of
QoL [17].

Generally, the literature on HRQOL in anal cancer survivors
is of poor quality; limited by single-centre studies with low
sample sizes and cross-sectional designs [11].

Reduced overall or global QoL scores were reported in
cross-sectional studies with long-term follow-up [6,20,21].
However, others found that global QoL outcomes were
acceptable as they were similar to those of normative data
[22–24]. Longitudinal studies found a significant decrease in
QoL immediately following treatment, but substantial
improvements were reported at one-year follow-up [25–27].

Among anal cancer survivors with decreased long-term
QoL, the cause seems to be multifactorial [28]. Consistently,
the studies point to bowel dysfunction such as faecal incon-
tinence, faecal urgency, and faecal frequency as detrimental
to QoL [20–23]. Sexual dysfunction and urinary incontinence
were also associated with a lower overall QoL [20,29].

Survivors report impairment of physical function and role
and social function following treatment, but the latter two
items improved significantly at one-year follow-up [25,27].
Survivors also frequently report disease-related symptoms

such as fatigue, diarrhoea, appetite loss, buttock pain, flatu-
lence, and faecal incontinence/diarrhoea [20,21,23].

Pelvic organ symptoms such as diarrhoea, pain, faecal incon-
tinence, and sexual problems are often perceived as private
and embarrassing and may affect self-confidence and impact
daily life. The nature and severity of symptoms seem to nega-
tively affect a person’s ability to function and enjoy life, result-
ing in avoidance or isolation [20]. The private and tabooed
nature of pelvic symptoms may restrain survivors from men-
tioning this when not asked specifically about these issues.
Recognition of the symptoms and dysfunctions may contribute
to relieve and help survivors to cope with impaired function
and pelvic symptoms. Increased awareness and acceptance of
the extent of the problems will stimulate and facilitate multidis-
ciplinary collaboration, which is often required.

Recommendations and proposed action strategies for
management of psychosocial distress are listed in Figure 2.

Late gastrointestinal adverse effects
The overall incidence of any gastrointestinal (GI) late adverse
effect after (C)RT for anal cancer has been reported to range
from 7–64.5% [5]. Late adverse effects tend to occur in tis-
sues with a low cell turnover, such as subcutaneous tissue,
fatty tissue, and muscle and within tissues that contain rap-
idly proliferating cells such as the intestinal wall [30]. As anal
cancer arises from squamous cells in the anal canal and in
the anal margins, this area is the primary target of radiation
therapy, and damage to the integrated and delicate function
of anal continence is predictable.

Anal cancer survivors have been shown to have lower
anal resting, squeeze and yield pressures, and lower resist-
ance to flow than healthy volunteers, whereas rectal volume
was found to be unaltered in comparison [31]. Impaired per-
ipheral and cortical processing of sensory anal stimuli in anal
cancer patients after (C)RT may also contribute to various
degrees of incontinence [32].

Reviewing the literature, we found that the most common
symptoms of late GI adverse effects in anal cancer survivors
are faecal urgency (14–78%), faecal incontinence (7–60%),
tenesmus (13–36%), diarrhoea (45–60%), excessive flatulence
(38–55%), pain (13–27%), bloating (13–32%), and rectal
bleeding (23–25%) [5,6,20,33–36].

Figure 2. Recommendations and action strategies for management of psychosocial distress. The recommendations are based upon direct research evidence
whereas action strategies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest, whereas
recommendations marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”.
As action strategies are not based direct research evidence these are all marked D, however the quality of the associated literature is listed with evidence level.
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Diarrhoea
The incidence of diarrhoea ranges from 0 to 26.7% among
anal cancer survivors [5], and the incidence of severe diar-
rhoea (Grade 3 CTCAE or a stool frequency > 8/day in the
LENT-SOMA) ranges from 0.4 to 4.9% [5]. Although psycho-
logical factors may contribute to episodes of loose stools
after pelvic radiotherapy, specific physiological problems can
commonly be identified, including small-bowel bacterial
overgrowth, bile-acid malabsorption, carbohydrate malab-
sorption, changes in transit, development of small and/or
large bowel strictures, neoplasia, or new-onset primary
inflammatory bowel disease.

Management
Treatment of diarrhoea should follow gastrointestinal work-
up to establish the cause of the diarrhoea. Studies suggest
that 8–15% of diarrhoea cases following pelvic radiation are
caused by small bowel bacterial overgrowth, though a reli-
able diagnosis is difficult. Optimal treatment strategies have
not been defined. However, antibiotic treatment targeting
gram-negative bacilli used for up to two weeks may abolish
symptoms [7,37].

A chronic reduction in bile-acid absorption is common
after pelvic radiation and may cause diarrhoea [7,38]. The
condition is diagnosed by the selenium homocholic acid
taurine (SeHCAT) test and responds to bile acid sequestrants.
Data suggest that patients with radiation-induced bile-acid
malabsorption benefit from regular use of bile-acid seques-
trants (colestyramine; 4 g twice a day) [7] or other bile-acid
sequestrants. Dietary advice to reduce fat intake often adds
to the effect of bile-acid sequestrants. New-onset lactose
malabsorption persists after radiotherapy in about 5% of
patients and frequently causes diarrhoea that requires quali-
fied dietary advice [7].

Other causes of diarrhoea include large-bowel strictures
(3-15% of patients with diarrhoea after pelvic radiotherapy),
small-bowel strictures (9%), disease relapse (4-10%), new
neoplasia in the gastrointestinal tract (8%), new-onset inflam-
matory bowel disease (i.e., Crohn’s disease, or ulcerative,
lymphocytic, or collagenous colitis; 4%), or radiation proctitis
(33%) [7].

If no cause for diarrhoea is found, dietary counselling,
bulk-forming laxatives, or antidiarrheal drugs may be of
help [5].

Faecal incontinence
The reported rate of faecal incontinence following radiother-
apy ranges from 0 to 45% [5,20], most likely overlapping
with the incidence of diarrhoea. One study of 84 anal cancer
patients specified incontinence and reported that incontin-
ence for solid stools, liquid stools, and gas occurs at least
monthly in 31%, 54%, and 79% of patients, respectively.
Overall, 40% of patients reported great distress from incon-
tinence for solid or liquid stools at least monthly. Faecal
urgency occurring at least monthly was experienced by 87%
of patients and caused great distress in 43% [36]. No studies
have explored treatment algorithms for faecal incontinence

in anal cancer survivors specifically. However, algorithms for
treatment of pelvic radiation disease have been investi-
gated [39].

Management
Several treatments exist that may alleviate symptoms.
Treatment can be directed towards stool consistency (see
above), improving anal sphincter function (pelvic floor
muscle training, biofeedback, or plugs), improved rectal emp-
tying (toileting training, enemas, or transanal irrigation), or
towards neural co-ordination (sacral nerve modulation). A
colostomy to divert the faecal flow has a role in the few
patients (between 5 and 12%) who experience substantial
loss of rectal volume and who have not responded to other
interventions [40].

A few studies have been published on interventions tar-
geting management of patients with faecal incontinence
after pelvic radiotherapy. In one retrospective study of 15
patients, the use of phenylephrine gel benefitted three quar-
ters of all patients with faecal incontinence who had not
responded to other treatments. A substantial benefit was
observed in 25% of the treated patients [41]. In another
retrospective study of 13 patients with faecal incontinence
after pelvic radiotherapy refractory to other treatment
(including four anal cancer patients), seven patients (54%)
had successful percutaneous nerve evaluation, and the num-
ber of incontinence episodes in the three-week bowel diary
was reduced from a median of 24 (range, 4–56) to four
(range, 3–6) [42].

Radiation proctitis
Radiation proctitis includes a handful of symptoms including
bleeding, pain, faecal urgency, and incontinence.
Furthermore, radiation proctitis has a natural overlap with
faecal incontinence. The incidence of radiation proctitis in
anal cancer survivors ranges from 0 to 40% [5]. Diagnosis is
based on clinical history and endoscopic and histologic find-
ings, also ruling out local recurrence. No studies have exam-
ined management of proctitis for anal cancer survivors
specifically.

Management
The evidence for treatment of haemorrhagic radiation procti-
tis was summarised in a 2016 Cochrane review; sucralfate
enemas are more effective than corticosteroid or mesalazine
enemas [43]. Oral metronidazole seems beneficial in patients
with both diarrhoea and rectal bleeding, but with no pre-
existing cytotoxic neuropathy as it may otherwise aggravate
symptoms [44]. Three endoscopic treatment options exist
(argon plasma coagulation, laser therapy or applied formalin).
However, none of these options have been examined in a
randomised setting [44].

Two studies reported on the use of formalin in the treat-
ment of chronic radiation-induced haemorrhagic proctitis.
One study (15 patients, including two anal cancer patients)
showed that 87% of patients had complete cessation of
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bleeding [45]. One prospective study (33 patients, including
11 anal cancer patients) also stated that formalin was an
effective treatment for chronic radiation-induced haemor-
rhagic proctitis, but an unsuitable method for anal cancer
survivors because of the increased morbidities of anal stric-
ture and faecal incontinence [46].

In a small randomised controlled study (RCT), daily self-
administered colonic irrigation plus oral ciprofloxacin and
metronidazole were superior to formalin application in terms
of bleeding, urgency and diarrhoea [47].

A randomised, double-blinded, sham-controlled, phase 3
trial studied the clinical benefits of hyperbaric oxygen in
patients with chronic bowel dysfunction after radiotherapy
for pelvic malignancies (84 cases, including eight anal cancer
cases) and found no evidence that patients with radiation-
induced chronic gastrointestinal symptoms, including
patients with rectal bleeding, benefitted from hyperbaric
oxygen therapy [48]. However, specifically for radiation proc-
titis proven refractory to other interventions, a multicentre,
randomised, controlled, double-blind trial with crossover and
long-term follow-up evaluated the effect of hyperbaric oxy-
gen therapy for these patients (n¼ 120, no anal cancer
patients) found a significantly increased chance of improve-
ment or cure following hyperbaric oxygen treatment (relative
risk (RR), 1.72; 95% confidence interval (CI), 1.0–2.9, P ¼
0.04) [49].

Recommendations and proposed action strategies for
management of late GI adverse effects are listed in Figure 3.

Late urological adverse effects
Urological complications following pelvic radiotherapy
include lower urinary tract symptoms (LUTS), radiation cyst-
itis, stricture disease, fistula formation, and the development
of secondary urological cancers. Urological late adverse
effects are reported in 3–45% of anal cancer survivors after
CRT [20,34–36,50,51]. One cross-sectional study examining 84
anal cancer survivors found that 45% of patients experienced
urinary incontinence at least once monthly and 48% experi-
enced urinary urgency at least once monthly. Among these
patients, 79% reported that urinary incontinence caused
moderate or great distress; the same was true for 55% of
patients experiencing urinary urgency. Morbidities because
of dysuria, daytime urinary frequency and nocturia were,
however, minor [36].

Lower urinary tract symptoms
Cytotoxic drugs and radiotherapy to the bladder can lead to
cystitis, fibrosis, and occasionally diminished bladder volume.
This can cause symptoms of polyuria, dysuria, haematuria,
and sphincter dysfunction [52]. LUTS may be divided into irri-
tative (storage), obstructive (voiding), and postmicturition
symptoms. Symptoms such as urinary incontinence, fre-
quency, urgency, and nocturia are often the most bother-
some effects of LUTS [53]. The symptoms of LUTS may
develop from months to years after the treatment for pelvic
cancers. Hence, regular assessment of LUTS in cancer survi-
vors is necessary [53].

Figure 3. Recommendations and action strategies for management of late GI adverse effects. The recommendations are based upon direct research evidence
whereas action strategies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest, whereas
recommendations marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”.
As action strategies are not based direct research evidence these are all marked D, however the quality of the associated literature is listed with evidence level.
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General assessment of LUTS includes self-reported incon-
tinence, questionnaires, and a three-day voiding dairy with
registration of fluid intake, voiding episodes, voided volume,
and a pad test. Moreover, dipstick urinalysis for leucocytes
and nitrites is needed to rule out infection and haematuria.
An additional ultrasound assessment of the bladder may be
useful in identifying residual and structural issues [53]. In
men, it is important to keep in mind that the prevalence of
LUTS increases with age, and new LUTS may be indicative of
prostate hyperplasia or cancer. Therefore, any physical exam-
ination should include a prostate exam [53]. In women,
gynaecological examination is recommended to evaluate for
pelvic organ prolapse and vaginal atrophy.

Management
The evidence-base for conservative management of LUTS
after treatment for pelvic cancers is limited and characterised
by diversity of patient characteristics. Furthermore, although
guidelines exist for treating both men and women with
LUTS, these guidelines are not specific to cancer patients but
are based on benign disease causality [53].

Conservative management is the first-line treatment for
LUTS and includes lifestyle interventions such as moderating
fluid intake, avoiding known bladder irritants such as caffeine
and alcohol, and smoking cessation. Use of, e.g., pads and
collecting devices is an option for patients with fewer symp-
toms [53,54]. Pelvic floor muscle training (PFMT) with or
without biofeedback seems beneficial and may be initiated
prior to treatment commencement: two studies have
assessed the effects of PFMT and multidisciplinary rehabilita-
tion after pelvic radiotherapy, and both demonstrated signifi-
cant improvements [55,56]. In postmenopausal women,
vaginal oestrogen treatment has shown improvement of
overactive bladder symptoms and is recommended as initial
treatment [57].

Oral medication is focussed on the use of alpha-blockers
and antimuscarinics/mirabegron (beta-3 agonist). The
sequencing of the medication should be tailored depending
on what is the most bothersome symptom of LUTS identified
on assessment. Alpha-blockers may be used to treat LUTS
such as compromised bladder emptying. Antimuscarinics/
mirabegron may be used to treat urgency and incontinence
(overactive bladder) as they relax smooth muscles [53,58].

As third-line treatment for irritative urinary symptoms,
intravesical installations are an option. Onabotulinum toxin A
may be considered for patients with the ability to empty the
bladder and uninhibited bladder contractions [59]. For
patients with irritative urinary symptoms in the absence of
uninhibited contractions, percutaneous tibial nerve stimula-
tion (PTNS), or sacral nerve stimulation (SNS) may be consid-
ered [4].

Simple cystectomy is reserved for the treatment of intract-
able functional problems when all other management
options have failed.

Haemorrhagic cystitis
Haemorrhagic cystitis is defined as a diffuse inflammatory
condition of the urinary bladder resulting in bleeding from
the bladder mucosa. When it occurs as a late toxicity, it is
usually of non-infectious aetiology. The condition may be
challenging to treat and is a source of substantial morbidity
and occasionally even mortality.

Management
Systemic medical therapies for haemorrhagic cystitis are
appealing as they are non-invasive and hospital admission is
avoided [60]. WF10 is an intravenous formulation (tetrachlor-
odecaoxygen) that reduces inflammation so that host-
derived healing can commence. In one RCT, patients treated
with WF10 had a significantly decreased rate of recurrent
haematuria after 12months [61]. Sodium pentosan (100mg)
administration three times daily may reduce or eliminate
symptoms [62]. Tranexamic acid has been used to treat uro-
logical haemorrhagic emergencies. However, evidence of its
efficacy in haemorrhagic radiation cystitis is lacking [54].

Intravesical instillations of hyaluronic acid are used to
upgrade the glycosaminoglycan (GAG) protective layer to
reduce exposure of underlying epithelial cells to host urine.
It has been safely administered with success for the treat-
ment of chemical and radiation cystitis, producing improve-
ments in urinary symptoms and reducing bladder pain
[53,63]. In a pilot study, 30 symptomatic prostate cancer
patients treated with (C)RT received bladder instillation ther-
apy with hyaluronic acid and chondroitin sulphate weekly for
the first month and then at weeks 6, 8, and 12 (one year in
total), which significantly reduced overall symptoms and
bother [64].

Hyperbaric oxygen is used to treat severe haematuria
refractory to conventional management with response rates
ranging from 27 to 96% [63]. RCTs with long-term follow-up
are lacking and needed, as treatments are expensive and
time-consuming.

Ablation and coagulation of ruptured submucosal vascula-
ture with laser therapy, argon beam therapy or simple ful-
guration with a coagulation electrode are advantageous as
these modalities can immediately control haemorrhage and
are associated with a complete response in 75–97.5% of
cases. The disadvantages associated with these modalities
are the need for general or spinal anaesthesia. Small series
seems promising [54,63,65].

Urinary diversion with or without cystectomy may be per-
formed if all other less invasive treatment modalities have
failed [63].

Stricture disease and management
Strictures may occur in the ureters or in the urethra. If unrec-
ognised, partial, or total permanent loss of kidney function
may ensue. Surgery (urethroplasty, dilation, urinary diversion,
or reconstruction) remains the only definitive long-term
option for managing these strictures [54].
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Fistula formation and management
Management of a fistula in the urinary tract or bladder is
drainage. Good urinary drainage will keep a low pressure
within the system and avoid urinary leakage through the fis-
tula. In some cases, fistula surgery is an option [54].

Recommendations and proposed action strategies for
management of late urological adverse effects are listed in
Figure 4.

Sexual dysfunction as a late adverse effect of anal cancer
The prevalence of sexual difficulties associated with anal can-
cer and its treatment is sparsely investigated and much less
so in male than in female survivors. The extant literature is
mainly retrospective and characterised by small sample
sizes [66,67].

Among female anal cancer survivors treated with (C)RT,
vaginal stenosis has been reported in up to 79% [68], vaginal
dryness in up to 85% and dyspareunia in up to 100% [6].
Maximum symptom prevalence for female-related sexual dys-
function was experienced between two and five years from
diagnosis [15].

In male anal cancer survivors, up to 90% have complaints
of erectile dysfunction (difficulties getting and maintaining
an erection), but also orgasmic dysfunction and pain [6].
Even so, the sexual dysfunction of male anal cancer survivors
has received very little attention.

In one study, female cancer patients indicated that sexual
matters were never discussed with their healthcare providers,
and 81% stated that it was extremely important to discuss the

issue [66]. For sexually active women, sexual dysfunction,
most notably sexual/relationship satisfaction, was most con-
sistently associated with specific measures of psychological
well-being [29]. Sexual well-being is acknowledged as a core
aspect of QoL for people who are affected by cancer, particu-
larly those receiving treatment for pelvic malignancies. Body
image, anxiety, and cancer-specific post-traumatic distress
have been associated with subscales of sexual functioning,
whereas a global QoL measure was largely unrelated [29].

Management
No specific data exist on the treatment of sexual dysfunction
in anal cancer survivors. Recommendations have been
extrapolated from the existing literature on primarily pelvic
malignancies.

Dysfunction of sexual organs
Both the testes and ovaries can be exposed to direct and/or
scattered radiation. Systematic reviews of men with both rec-
tal and prostate cancer treated with radiotherapy have found
an increased risk of developing testicular dysfunction with
decreased serum testosterone levels compared with both
pre-treatment values and men treated with surgery alone.
Testosterone levels < 8 nmol/L may precipitate specific
symptoms caused by testosterone deficiency such as
impaired physical, psychological, and sexual function after
treatment [69,70].

Figure 4. Recommendations and action strategies for management of late urological adverse effects. The recommendations are based upon direct research evi-
dence whereas action strategies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest,
whereas recommendations marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of
Recommendations”. As action strategies are not based direct research evidence these are all marked D, however the quality of the associated literature is listed
with evidence level.
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In women, premature iatrogenic menopause secondary to
chemo- and/or radiotherapy may cause infertility, mood dis-
orders (depression, loss of self-esteem, and relational difficul-
ties), disorders secondary to the oestrogenic loss (hot flashes,
insomnia, memory difficulties, vaginal dryness, joint pain, or
osteopenia/osteoporosis) and disorders secondary to the
androgenic loss (loss of sexual interest, orgasmic difficulties,
fatigue, or loss of assertiveness) [71].

Sex hormones in both male and female anal cancer survi-
vors with relevant complaints should be measured and
replacement therapy considered as needed (5).

Psychosexual aspects
Whereas sexual dysfunction may result from physiological
treatment effects, desire, orgasmic pleasure, and sexual satis-
faction are also strongly related to psychological function
(e.g., sexual performance anxiety). A systematic review identi-
fied 27 studies that compiled together showed moderate
support for the effectiveness and feasibility of psychological
interventions targeting sexual complaints following cancer in
both men and women. However, a strong placebo response
was observed [72]. Approaches may be psychosexual therapy
(sensate focus), psychological therapy (mindfulness, cognitive
behavioural therapy), couple therapy (discrepant desire),
alone or in combination with pharmacological or device-
based (e.g., vibrators, constriction rings) interventions and
targeting of affected individuals or couples [72].

Sexual pain in women
Sexual pain difficulties (dyspareunia) in women are predom-
inantly associated with radiation-induced vaginal dryness

and vaginal stenosis. The most effective management for
superficial dyspareunia in women with treatment-induced
menopause is the offer of hormone replacement therapy
(HRT) and, where appropriate, vaginal oestrogens [73]. If con-
traindicated, then non-hormonal vaginal moisturisers can be
used. Furthermore, most women will also need to use an
intimate lubricant (water, oil, or silicone based) to decrease
friction associated with penetrative sexual intercourse or vul-
var contact (5).

For women with introital or vaginal fibrosis and/or deep
dyspareunia following radiotherapy, vaginal dilation is rec-
ommended [73,74]. A systematic Cochrane review by Denton
et al. [74] from 2015 found that evidence is sufficient to
endorse widespread recommendation of the use of vaginal
dilators. However to disrupt the cycle that may arise from
the repeated experience of sexual pain, couples may be
asked to refrain from penetrative sexual activity while vaginal
health strategies are introduced, with subsequent gradual
introduction of sexual expression using a graduated expos-
ure to vaginal dilation and penetration within a framework
of sensate focus [72].

Arousal
For men, penile erection is important objective feedback that
reinforces subjective sexual feelings of arousal, whereas, for
many women, awareness of the objective vaginal changes
that accompany subjective sexual arousal are limited. Most
evidence behind the management of treatment-induced
erectile difficulties following pelvic radiotherapy stems from
studies of prostate cancer survivors [73,75]. The efficacy of
oral PDE5-Is has been established in RTCs of external beam
radiotherapy for prostate cancer with significant

Figure 5. Recommendations and action strategies for management of sexual dysfunction. The recommendations are based upon direct research evidence whereas
action strategies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest, whereas recommen-
dations marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”. As action
strategies are not based direct research evidence these are all marked D, however the quality of the associated literature is listed with evidence level.
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improvement in assisted erectile function compared with pla-
cebo [76]. Options for second-line therapies for erectile dys-
function that do not respond to PDE5-Is include vacuum
erectile devices, intra-cavernosal injections and transurethral
alprostadil. However, evidence of treatment following radi-
ation-induced erectile difficulties is lacking [68].

Recommendations and proposed action strategies for
management of sexual dysfunction late are listed in Figure 5.

Pain as a late adverse effect of anal cancer
Prolonged pelvic pain is defined as a pain that has lasted
more than six months after (C)RT. It may have its origin in
any pelvic organs and arise after cancer treatment.
Prolonged pain may, via various mechanisms in the nervous
system, lead to altered function and various symptoms/dis-
comfort in the skin, bladder, muscles, intestines, and gynae-
cological organs [77].

Treatment must be based on diagnostic work up to deter-
mine the mechanism of the pain and rule out recurrent dis-
ease. The analysis is performed in close consultation with the
patient and followed by a treatment plan. Analgesics often
have only limited effect, and especially opioids entail a risk
of increased intestinal problems such as constipation and dif-
ficulty emptying, which may cause increased pain in the
long term (5).

Evidence-based pain rehabilitation programmes, available
through referral, focus on learning how to manage and live
with pain as a long-term condition. Often several different
mechanisms cause pain concurrently, none of which were
described adequately in the literature. This guideline empha-
sises pelvic insufficiency fractures as this is a well-described
late adverse effect following pelvic (C)RT.

Pelvic insufficiency fractures (PIFs)
PIF can be misinterpreted clinically as local recurrence (or
vice versa) causing pain and decreased mobility [78,79]. PIFs
are described in 1.4–14% of anal cancer patients following
(C)RT [80–82] but are best documented after radiation for
gynaecological cancers [83].

Studies on PIFs following (C)RT are mainly retrospective
and characterised by heterogeneity with respect to defin-
ition, timing, imaging methods, RT techniques, and follow
up. The imaging method is important as magnetic image res-
onance (MRI) is estimated to have a sensitivity of 98–100%
and a specificity of 85% for stress fractures in general, and
MRI was found to be superior to CT (sensitivity, 69%) in the
pelvic/femoral area [84,85].

In anal cancer survivors, studies on PIFs are often smaller
case series, and no systematic reviews or meta-analyses exist.
Generally, fracture sites predominantly occur in weight-bear-
ing areas and are related to higher radiation doses; more-
over, their incidence rises with increasing age and
postmenopausal status. Time to detection of PIF was
11months after (C)RT (3–66months) [81,86–92].

Two recent large studies (a systematic review and a meta-
analysis) on PIF after RT for gynaecological cancers (n¼ 3929
and n¼ 6488) found incidences of PIF of 9.4% and 14%,
detected a median of 8–39 and 7.1–19months after RT
[83,93]. The most frequently established risk factors across
studies were advanced age, postmenopausal status, low
body mass index, osteoporosis, older RT treatment techni-
ques, and higher RT doses [83]. The most frequent localisa-
tion was sacral body/near the sacroiliacal joint (60-73.6%)
followed by the pubic bones (12-13%). The ratio of symp-
tomatic patients differs but generally falls in the 50-60%
range [83]. These data seem comparable to data from anal
cancer, but data are not directly applicable as radiation dose,
techniques, and chemotherapy are different.

Management
Studies on the treatment and preventive measures for PIFs
are lacking. In the 2020 systematic review on gynaecological
patients, information on the treatment of PIFs was available
for 456 patients. Conservative treatment was applied in
84.6% of cases (analgesics, bed rest, or observation), hospital-
isation or surgery in 9.4% and bone-directed therapies were
used in 6% (bisphosphonates, calcium, vitamin D, and hor-
mone replacement therapy) [83].

Figure 6. Recommendations and action strategies for management of pain. The recommendations are based upon direct research evidence whereas action strat-
egies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest, whereas recommendations
marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”. As action strategies
are not based direct research evidence these are all marked D, however the quality of the associated literature is listed with evidence level.
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A Cochrane review on pharmacological interventions for
prevention of PIF associated with pelvic RT has been con-
ducted [94]. Two RCTs were included, both in men under-
going pelvic RT and hormone replacement therapy for
prostate cancer. The review concluded that there is insuffi-
cient evidence that zoledronic acid and other medicines are
sufficient to prevent radiation-induced bone complications.

Hyperbaric oxygen treatment is used in some cases of
osteoradionecrosis, but not in pelvic insufficiency frac-
tures [95].

The ESMO 2020 guidelines on Bone Health in cancer
mainly focus on treatment-induced bone loss from systemic
treatment and do not specifically address CRT-induced PIFs.
However, the guidelines do state that, "All patients receiving
treatments that are known to adversely affect bone health
should be advised to consume a calcium enriched diet (or
supplement), exercise moderately and take 1000–2000 IU
vitamin D3 every day”.

Recommendations and proposed action strategies for
management of pain as a late adverse effect are listed in
Figure 6.

Radiation dermatitis
Chronic radiation dermatitis is a late side effect of skin irradi-
ation, which is mostly caused by the imbalance of proinflam-
matory and profibrotic cytokines [96]. The incidence of
chronic radiation dermatitis in anal cancer survivors
remains unknown.

Clinical manifestations include changes in skin appear-
ance, wounds, ulcerations, necrosis, fibrosis, and secondary
cancers. The most severe complication of irradiation is exten-
sive radiation-induced fibrosis (RIF). RIF can manifest in vari-
ous ways including skin induration and retraction,
lymphoedema, and restricted joint motion. The diagnosis of
chronic radiation dermatitis is usually made by clinical exam-
ination [96].

If the clinical presentation is unclear or suspicious, a
biopsy and a histopathological examination are manda-
tory [96].

The available literature on the management of chronic
radiation dermatitis is inadequate. Most of the interventions
are based exclusively on clinical practice and extrapolation of
management used in similar conditions.

Recommendations and proposed action strategies for
management radiation dermatitis are listed in Figure 7.

Limitations

The chosen complaint/symptom categories were identified
based on the available literature and the experience of the
participating expert panel. Other late adverse effects of can-
cer treatment that are less specific to anal cancer survivors
are not covered here.

Very little literature exists that focuses specifically on anal
cancer survivors. Furthermore, most studies are limited by
sample size (single centre) and design (cross-sectional, small
retrospective cohort studies).

Conclusion

QoL and late adverse effects should be monitored systemat-
ically following treatment for anal cancer to identify patients
who require further specialist evaluation or support. An
increased awareness and acceptance of the extent of the
problem may stimulate and facilitate multidisciplinary collab-
oration, which is often required to manage these problems
and to generate much needed evidence-based treatment
algorithms. Each cancer centre treating anal cancer patients
should have a clear referral strategy for late adverse effects
either in the form of a dedicated multidisciplinary late seque-
lae clinic or by using pre-established individual specialists at
the local or regional level. Furthermore, an urgent need
exists for a standardised assessment tool and for collabor-
ation between centres to generate quality evidence within
this field.

Figure 7. Recommendations and action strategies for management of radiation dermatitis. The recommendations are based upon direct research evidence
whereas action strategies are based on relevant literature concerning pelvic radiation disease in general. Recommendations marked A are the strongest, whereas
recommendations marked D are the weakest according to the “Oxford Centre for Evidence-Based Medicine Levels of Evidence and Grades of Recommendations”.
As action strategies are not based direct research evidence these are all marked D, however the quality of the associated literature is listed with evidence level.
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