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Gastrointestinal consequences of cancer treatment and the wider
context: A bad gut feeling
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ABSTRACT B

Background. The percentage of people living with a diagnosis of cancer is rising globally. Between 20% and 25%
of people treated for cancer experience a consequence of cancer which has an adverse impact on the quality of
their life. Gastrointestinal (GI) symptoms are the most common of all consequences of cancer treatment and have the
greatest impact on daily activity.

Pathophysiology of long-term bowel damage after pelvic radiotherapy. Long-term damage to the bowel after
radiotherapy is mediated by ischaemic changes and fibrosis. Each fraction of radiotherapy causes a series of repetitive
injuries to the intestinal tissue resulting in an altered healing process, which affects the integrity of the repair and changes
the architecture of the bowel wall.

The nature of Gl symptoms that develop. Patient-reported outcome measures show that diarrhoea, urgency,
increased bowel frequency, tenesmus and flatulence are the five most prevalent GI symptoms with a moderate or severe
impact on patients’ daily lives after treatment with pelvic radiotherapy. Many patients also experience fatigue, urinary
problems and have sexual concerns.

Systematic assessment and management. The complex nature of those symptoms warrants systematic
assessment and management. The use of a tested algorithm can assist in achieving this. The most common
contributing factors to ongoing bowel problems after pelvic radiotherapy are small intestinal bacterial overgrowth, bile
acid malabsorption, pancreatic insufficiency, rectal bleeding and its impact on bone health.

The wider context. Symptom burden, socio-psychosocial impact, memory and cognitive function, fatigue, urinary
problems and sexual concerns need to be taken into account when thinking about consequences of cancer treatment.
Conclusion. As our understanding of consequences of cancer treatments continues to emerge and encompass a wide
variety of specialties, a holistic, multifaceted and multidisciplinary approach is required to manage those consequences
long-term.

Setting the scene . . .
g cancer which has an adverse impact on the quality

The percentage of the population living with a
diagnosis of cancer is rising globally [1]. The number
of long-term cancer survivors in the UK has tripled
over the last three decades. The current increase in
numbers of cancer survivors in the UK is 3% per
year and in the USA 11% [2].The increase in cancer
prevalence and incidence in Scandinavia is paralleled
by the trends seen elsewhere.

The UK National Cancer Survivorship Initiative
(NCSI) consequences of treatment work stream
estimates that between 20% and 25% of people
treated for cancer experience a consequence of

of their life [3].

It is difficult to differentiate between therapy
modalities as often they are used in combination
but gastrointestinal (GI) symptoms are the most
common of all consequences of cancer treatment and
have the greatest impact on daily activity [4].

After upper GI surgery, 50% of the patients find
their GI function has not fully recovered one year
post-surgery [2]. Common problems include chronic
gut dysmotility, dysphagia, nausea, bloating and
reflux but these patients also frequently develop
chronic lower GI symptoms such as diarrhoea,
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urgency and frequency of defaecation. Lower GI
surgery also carries a high risk of chronic changes,
faecal incontinence and toilet dependency.

Chemotherapy-induced diarrhoea is common
but the underlying mechanisms have not been
researched extensively even though they are the most
frequent cause for delaying further chemotherapy
cycles. On treatment with fluoropyrimidines and iri-
notecan, 50—-80% of patients develop acute diarrhoea
[5]. Almost all patients undergoing high-dose che-
motherapy and stem cell or bone marrow transplan-
tation and 40% of patients treated with standard
dose chemotherapy experience mucositis of the
whole GI tract [5]. Constipation is also a frequent
problem. Table I shows which chemotherapeutic
agents are likely to cause diarrhoea or constipation.

The long-term impact on bowel function of
treatment with chemotherapy has not been studied.
Possible mechanisms include an imbalance in the
gut microbiota, malabsorption due to changes in the
epithelium, and altered gut motility possibly driven
by damage to the enteric nervous system or GI
hormone secretion.

About four in 10 people in developed countries
who have cancer receive radiotherapy as part of their
treatment [6] and in Europe and North America
alone it has been estimated that up to 300000
patients receive pelvic radiotherapy per year.

The optimal management of GI symptoms after
cancer treatment is best characterised in patients
who have undergone radiotherapy for a pelvic
cancer. Research has shown that up to 80% of patients
treated with pelvic radiotherapy are left with chronic
alteration in GI function and 50% state that these
long-term GI symptoms affect their daily activity [7].

Pathophysiology of long-term bowel damage
after radiotherapy: The wound that does
not heal

The mechanism of how radiotherapy affects the
healing process of normal bowel tissue is not fully

Table I. Chemotherapeutic agents likely to cause a change in
bowel habit.

Agents likely to
cause diarrhoea

Agents likely to
cause constipation

5-fluorouracil (5-FU) Vinca alkaloids

Methotrexate Platinums
Irinotecan Thalidomide
Taxanes Hormonal agents
Lenalidomide

Monoclonal antibodies
Hormonal agents
Tyrosine kinase inhibitors

Adapted from Gibson & Keefe, 2006.

understood although radiotherapy seems to impact
on all phases of the normal healing process. The
irradiated bowel tissue resembles a wound that does
not heal [8]. Each fraction of radiotherapy causes a
series of repetitive injuries to the intestinal tissue
resulting in an altered healing process, which affects
the integrity of the repair [9].

Duringtreatment, an acute inflammatory response
may be associated with diarrhoea but the histological
features do not correlate with symptoms. Symptoms
typically start two weeks after commencement of
treatment and subside after 3—9 months.

Chronic changes in bowel function induced by
radiation are no longer mediated by inflammation
but by a fibro-atrophic process which is often pro-
gressive over time. Fibrosis results in reduced tis-
sue elasticity and in soft tissues may cause symptoms
of hardening, distortion and pain. Atrophy contrib-
utes to tissue shrinkage and loss of organ function
[10]. Changes in intestinal motility and peristalsis
may be related, at least in part, to radiation effects
on the regulation of the autonomous nerve system
and the neuro-peptides involved [11].The develop-
ment of telangiectasia is possibly linked to vascular
endothelial cell damage [12]. In addition, expres-
sion patterns of angiogenic factors and the mes-
senger RNA (mRNA) level in radiation damaged
bowel tissue are increased [13]. Scar tissue forma-
tion or fibrosis is a normal part of the process
of wound healing and usually is composed of
the same collagen as it replaces, but after radio-
therapy, the fibre composition of the protein is dif-
ferent in comparison to normal tissue. As the
architecture of that tissue has changed, the tissue
never behaves in the same way as it did before the
damage [14].

The nature of GI symptoms after
radiotherapy

As a result of the underlying fibro-atrophic and
vascular changes in the intestinal wall, and the impact
of these changes on normal GI physiological pro-
cesses, GI function changes and results in symptoms.
Twenty-three lower GI symptoms have been identi-
fied (Table II).

Several studies have shown that patients fre-
quently present with a constellation of symptoms
[15,16] and that those symptoms influence each
other; they are interconnected. Therefore a holistic
approach to symptoms is paramount in heralding
its solution in an effective and efficient fashion.

Recently, the symptom profiles of 110 consecu-
tive patients previously treated with pelvic radiation,
and referred to a specialist clinic were analysed. This
group included 47 women (43%), median age, 59



Table II. Lower gastrointestinal (GI) symptoms.

23 lower GI symptoms

Bleeding Nausea

Bloating Nocturnal defaecation
Borborygmi Pain (abdomen)

Change in bowel habit Pain (back)

Constipation Pain (anal, perianal, rectal)
Diarrhoea Perianal pruritis
Evacuation difficulty Steatorrhoea

Flatulence (rectal) Tenesmus

Frequency of defaecation Urgency

Incontinence/ soiling/ leakage Vomiting

Loss of rectal sensation
Mucus excess

Weight loss

(range 37-79 years) and 63 men (57%) median age,
72 years (range 20-83 years) treated for prostate
(47%), gynaecological (27%) or anorectal cancers
(17%), lymphoma (5%) and other tumours (4%).
The median length of time since completing radio-
therapy to presenting in clinic was three years and
one month (range 0.5-36 years). This is in line with
previous research which showed that patients take a
long time before seeking professional help to improve
their debilitating GI symptoms [17].

Women presented with a median of 12 symptoms
(range 2-17) and men with a median of 11 (range
2-16). The median number of symptoms defined by
the patients as “frequent” or “severe” was eight
symptoms for women (range 0-15) and five symp-
toms for men (range 0-13).

Pelvic symptoms scored by those patients by
using patient recorded outcome measures on the
Gastro-intestinal Symptom Rating Scale (GSRS)
indicate which symptoms have a moderate or severe
impact on patients’ daily lives. The Supplementary
Questionnaire is available online at http//informa
healthcare.com/doi/abs/10.3109/0284186X.2013.
873140. The results are shown in Figure 1.

In addition to the psychological and emotional
impact of the high symptom burden experienced by
these patients, severe or moderate fatigue (51%),
sexual concerns (35%) and urinary problems (34%)
were also reported.

Systematic assessment of consequences
of cancer treatment

Systematic assessment of the cause for symptoms is
rarely carried out [7]. Studies have shown that this
is due to the fact that oncology follow-up clinics
mainly focus on disease recurrence and referral
pathways for symptom management are rarely
established. Patients are often embarrassed to discuss
GI symptoms such as excessive flatulence or
faecal incontinence or believe their symptoms are
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Figure 1. Frequency (%) and severity of GI symptom burden.

untreatable; they feel they should not make a “fuss”.
Many attribute their symptoms to age or activity or
feel that those consequences are acceptable if the
trade-off of their cancer treatment is “cure”. Some
fear that their symptoms indicate disease recurrence.
Sometimes, the invisibility of symptoms to friends
and family makes it difficult to discuss them: “you
have been cured and you don’t look ill”. In addition,
patients often try to resolve problems themselves via
dietary interventions, anti-diarrhoeal medication or
complementary therapies [4,17,18].

Assessment and management of GI
symptoms after radiotherapy

The use of Patient Recorded Outcome Measures
(PROMS) in our clinic has highlighted the correla-
tion between GI symptoms and quality of life.
Patients score their symptoms on a modified GSRS
and focus on what the impact of their symptoms is
on their daily activity.

Some patients presenting in our specialist clinic
have a single clear cause for their symptoms. But
often, patients have several identifiable causes
contributing to their symptom profile.

Factors unrelated to cancer and its treatment
also affect bowel function. Anxiety, stress, underlying
GI diseases — often triggered or exacerbated by
cancer treatment; such as inflammatory bowel
disease (ulcerative colitis, Crohn’s disease), new
malignancies or malignancies secondary to previous
treatment, lactose intolerance, side effects of medica-
tion (e.g. diarrhoea with proton pump inhibitors),
dietary causes and thyroid function need to be
considered first to assess their contribution to
current symptomatology.

Apart from excluding several pathological causes
that influence bowel function, two major diagnoses
are frequently made, alone or in combination, after
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assessing troublesome GI symptoms after cancer
treatment and radiotherapy in particular: small
intestinal bacterial overgrowth (38%) and bile acid
malabsorption (21%). Exocrine pancreatic insuffi-
ciency is less common (5%) after radiotherapy but
can easily be excluded. Rectal bleeding is a relatively
frequent (12%) occurrence after pelvic radiotherapy
due to vascular changes and the development of
telangiectasia in the bowel wall, however, it always
needs to be adequately assessed endoscopically to
exclude other causes [19].

An algorithmic approach to assessing and manag-
ing these symptoms has been published elsewhere
and its effectiveness has been proven in a landmark
clinical trial [20]. In addition, a practical translation
into case series demonstrated the benefit of using the
algorithm in clinical practice [19]. Table III shows
the four key questions that have been recommended
by the British Society of Gastroenterologists to aid
in identifying patient who need referral to a special-
ist service [2].

Small intestinal bacterial overgrowth

Small intestinal bacterial overgrowth (SIBO) occurs
in 25% of patients during the acute phase of radio-
therapy and is a cause of diarrhoea in up to 15% of
patients after radiotherapy [7].

SIBO is defined as the presence of excessive bac-
teria in the small intestine [21]. In the intact intestine,
SIBO is prevented by a normally functioning immune
system and the actions of gastric acid, pancreatic
enzyme activity, small intestinal activity and the ileocae-
cal valve [22]. Radiotherapy has a direct effect on
small bowel motility [23]. Once present, bacterial
overgrowth may induce an inflammatory response in
the intestinal mucosa exacerbating the symptoms of
SIBO [21].

Symptoms of SIBO are often non-specific and
very varied and may include bloating, abdominal dis-
tension, abdominal pain or discomfort, diarrhoea,
flatulence, steatorrhoea and weakness [21,24]. SIBO
sometimes contributes to the occurrence of faecal
incontinence [25].

Complications of SIBO range from minimal
vitamin deficiencies to severe malabsorption, even
neuropathy. A common complication is vitamin B12

Table III. Four key questions for identifying patients who need
referral to a specialist service.

H Key Questions

e Is the patient woken up at night to defaecate?

e Does the patient have troublesome urgency of defaecation
and/or faecal leakage, soiling or faecal incontinence?

e Does the patient experience rectal bleeding?

e Do the GI symptoms prevent the patient to live a full life?

deficiency due to the use of vitamin B12 by anaero-
bic bacteria [22]. Blood folate levels are frequently
elevated in SIBO due to increased synthesis of folate
by small bowel bacteria [26].

The diagnosis of SIBO is difficult and there is no
consensus regarding a gold standard test [7,21].
Duodenal aspirate taken at upper GI endoscopy
enables micro-organisms to be grown but is invasive,
costly and may not always identify organisms which
are not easily cultured. Breath testing is the predomi-
nant method used to evaluate presence of small bowel
bacterial overgrowth [21]. Breath testing is an easy
procedure to perform but difficult to interpret. A glu-
cose hydrogen breath test has been reported to have
a sensitivity of 39-93% and a specificity of 75-100%
at detecting small bowel bacterial overgrowth [25].

Ideally, antibiotic therapy is based on bacterial
culture and sensitivity. Often, antibiotics are used
empirically to treat SIBO [21]. The presence of
several bacterial species with potentially different
antibiotic sensitivities requires the administration of
broad-spectrum antibiotics [24].

Symptoms can recur any time after antibiotics are
stopped because the underlying cause for bacterial
overgrowth cannot usually be addressed. If symp-
toms return, repeat treatment with antibiotics for a
few days every month or continually at the lowest
effective dose may be helpful in managing symptoms
long-term [2].

Treatment decisions should be individualised and
take into account the risks of long-term antibiotic
therapy such as Clostridium difficile infection, cumula-
tive, potentially irreversible neuropathy after use
with metronidazole, intolerance, bacterial resistance,
idiopathic side effects and cost [24].

Bile acid malabsorption

In healthy individuals, over 95% of bile acids are
reabsorbed in the terminal ileum and the bile acid
pool size is maintained though positive and negative
feedback mechanisms [27].

Bile acid malabsorption (BAM) is defined as a
defect in the enterohepatic circulation of bile acids
in the terminal ileum. This causes symptoms related
to diarrhoea due to excess levels of unabsorbed bile
acids in the colon.

Two major types of BAM have been identified:
ileal dysfunction whereby the ability to absorb bile
acids in the terminal ileum is impaired and secondly,
hepatic overproduction which overwhelms terminal
ileal absorption capacity [28]. More rapid small
bowel transit results in a reduced time in the ileum
to allow absorption [29]. Increased hepatic bile acid
production, saturation of the uptake mechanism,
altered enterohepatic cycling and reduced storage



capacity can all account for bile acid spilling over in
the colon resulting in watery diarrhoea [28,30].

The usually effective enterohepatic circulation of
bile salts is most obviously deranged in ileal disease.
Following ileal resection, typically for Crohn’s dis-
ease or caecal cancer, bile acids are not absorbed
efficiently, resulting in clear cut BAM. Inflammation
without resection can also affect bile acid absorption.
Many other intestinal conditions, such as any form
of upper GI surgery, SIBO, pancreatitis or pancreatic
insufficiency can interfere with the normal physiol-
ogy of bile acid reabsorption [28].

Whilst BAM is not life threatening, the symptom
burden can severely impair quality of life. Patients
with mild to moderate bile acid malabsorption pres-
ent with erratic loose stool (type 5-7 Bristol Stool
Chart) — they may be relatively constipated between
episodes — while those with severe malabsorption
may also have steatorhoea [29]. Other symptoms of
BAM include, urgency, bowel frequency, unpredict-
ability of bowel motions, abdominal colic, and flatu-
lence. Consequences of abnormal lipid digestion
lead to malnutrition with malabsorption of fat-
soluble vitamins (A-D-E-K) and trace elements and
require supplementation.

Untreated BAM may increase the risk of
gallstone and renal stone formation. There is often
associated vitamin B12 deficiency with fatigue and
dyspnoea [28].

A definitive diagnosis of BAM is made by
performing a 23- [®Se] Selena-25-homocholic acid
taurocholoate (SeHCAT) scan. SeHCAT is a syn-
thetic bile acid which passes through the enterohe-
patic circulation. Its levels of retention can be measured
by calculating the whole body retention after seven
days, using an uncollimated gamma camera.

The SeHCAT scan result indicates the severity of
BAM (Table IV). In contrast to what was previously
thought idiopathic bile acid malabsorption (I-BAM)
is not as rare as previously estimated (prevalence
1%), and is an important cause of diarrhoea-
predominant IBS type symptoms [30]. The preva-
lence of BAM after pelvic radiotherapy has varied at
1-85% between studies. Recent data suggest that the
development of BAM happens even after fairly low
dose radiation exposure of the terminal ileum [31].

Table IV. Severity scores of bile acid malabsorption.

SeHCAT 7-day retention BAM status
>20% Normal

15-20% Borderline normal
10-15% Mild BAM
5-10% Moderate BAM
<5% Severe BAM
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Optimal treatment of BAM is inadequately
defined. Our approach to this common, debilitating
problem is to offer specialist dietary assessment and
advice about a low fat diet and vitamin supplementa-
tion for mild and moderate BAM 1in the first instance
and the use of bile acid sequestrants in combination
with dietary changes for severe BAM. Two different
types of bile acid sequestrants are available. There are
two similar resins, colestyramine (Questran) and
colestipol (Colestid). About one in four people do
not tolerate the taste or they make diarrhoea worse
or cause intolerable nausea, heartburn, wind or
bloating. If steatorrhoea is present, these agents usu-
ally make it worse. A better tolerated alternative is
the tablet Colesevelam in Europe. Colesevelam is
available as 625 mg film-coated tablets and the dose
should be increased slowly over six days. Most people
take between two and seven tablets a day in two or
three doses, with food.

Lifestyle changes regarding diet are based on
reducing fat intake. In the southern half of the UK,
the average adult eats 120 g fat per day. The recom-
mended amount for men is 95 g and for women
70 g per day. To manage BAM, fat intake needs to
be reduced to 20% of the daily calorie intake through
fat (40-60 g/day) and patients need considerable
help to achieve this. The use of a seven-day food
diary enables tailored dietary advice based on the
individual patient’s habits and likes.

Treatment requires a specialist multidisciplinary
approach with extensive patient information,
teaching and the use of motivational communication
techniques.

Exocrine pancreatic insufficiency

The pancreas is thought to be a relatively radio-
resistant organ, however, pancreatic insufficiency
after pelvic radiotherapy and para-aortic lymph node
irradiation does occur [32,33].

Exocrine pancreatic insufficiency (EPI) is defined
as the inadequate production and secretion of
pancreatic enzymes. Patients present with symptoms
of fat malabsorption when <10% of their exocrine
pancreatic function remains. At lesser levels of
insufficiency, they may have bloating, discomfort,
weight loss or diarrhoea. Protein and starch digestion
are usually maintained [34,35]. EPI can cause or
exacerbate gut motility disorders due to alterations
in the neurohormonal regulation of intestinal motil-
ity [35]. Diagnostic options include indirect mea-
sures (faecal elastase). Human faecal elastase 1 (E1)
with a cut-off value of <200 ug elastase 1 per gram
of stool is diagnostic except when significant small
bowel bacterial overgrowth is present when stool
levels of faecal elastase can be very low [36]. The
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(secretin-cerulin or secretin-pancreozymin) tests are
direct measures but are time consuming, expensive
and only available in specialist centres [34]. Quanti-
fication of faecal fat is difficult and increasingly
unavailable.

Treatment of exocrine pancreatic insufficiency
involves pancreatic enzyme replacement therapy with
dietary modification sometimes also required. As
with BAM, consequences of abnormal lipid digestion
lead to malnutrition with malabsorption of fat-
soluble vitamins (A-D-E-K) and trace elements.
Nutritional assessment, patient counselling and
support in making dietary and life style changes are
integral to its management.

Rectal bleeding

Rectal bleeding has been reported to occur in up to
53% of patients who previously received pelvic radio-
therapy with implications for quality of life requiring
intervention in fewer than 6% [7,37]. The onset of
rectal bleeding is usually at 3—12 months after radio-
therapy for prostate cancer and worsens symptom-
atically over several years before gradually improving
spontaneously [38]. There are few data on the natu-
ral history of rectal bleeding after treatment for
gynaecological cancers.

Microscopic changes of damage to the vascular
endothelial cells after radiotherapy may progress to
destruction of those epithelial cells in the rectal
mucosa and can result in mucosal ulcers and neovas-
cularisation [39]. The inflammatory process stimu-
lates regenerative processes which result either in
mucosal repair or worsen the inflammation with
ulceration and progressive fibrosis [7].

Due to vascular telangiectasia or non-healing
ulceration, severe recurrent haemorrhage can occur
[38]. The dose of radiotherapy delivered to the ante-
rior rectal wall is closely related to the risk of bleed-
ing from telangiectasia [40]. Progressive chronic
ischaemia caused by vascular damage also predis-
poses to other long-term complications such as
ulceration, strictures or incontinence [41].

Patients with rectal bleeding should be managed
like any other high-risk GI bleed and patients should
be offered at least flexible sigmoidoscopy because of
the high prevalence of unexpected pathology and to
exclude other causes of the bleeding [7,37]. Radio-
therapy is not the cause of rectal bleeding in 25-60%
of the patients presenting with this symptom [7].

Medical treatments for radiation-induced rectal
bleeding include sucralphate enemas, pentosan poly-
sulphate, metronidazole, vitamin A, thalidomide and
hyperbaric oxygen therapy [37,38,42]. Evidence for
the benefits of endoscopic therapy is entirely based
on published clinical series. These include thermal

coagulation therapy including YAG laser, Argon
laser, bipolar electrocoagulation and heater probe
treatment.

All thermal therapies and particularly argon plasma
coagulation (APC) are used frequently but carry a
high risk of causing damage to the bowel wall.

Endoscopic intervention may be sufficient for
bleeding from discrete sites, but interventional radi-
ology with embolisation or surgery may be required
very rarely in extensive mucosal change [37].

Another option includes the use of endoscopic
application of formalin. In medicine, a solution
of formaldehyde, a simple aldehyde gas, in water
(formalin) is mainly used as a disinfectant, as a
preservative for biological tissue samples or to treat
warts.

The wuse of formalin for radiation-induced
bleeding, originates from its use for the treatment of
haematuria from radiation cystitis [43]. Rubenstein
and his colleagues applied this method in 1986 to
treat rectal bleeding induced by radiation [44]. For-
malin chemically cauterises by hydrolysing protein
and superficially coagulating the tissue. Endoscopic
formalin application continues to be used frequently
but at different concentrations (1-10%), contact
time, volumes and methods of instillation, including
the use of formalin-soaked gauze [42].

In general, the procedure seems to be effective,
safe, well tolerated by the patient, inexpensive,
technically simple and can be done in an outpatient
setting [42].

Vitamin D deficiency, bone health
and muscle cramps

Cancer treatments such as hormonal treatment,
chemotherapy (especially methotrexate and ifosf-
amide) weaken bone structure directly and surgery
induced changes in hormone levels increase the risk
of bone loss and osteoporosis. Rheumatoid arthritis
and coeliac’s disease also predispose to osteoporosis.
Age (>50), gender (women), physical activity, diet
and calcium intake, a family history of osteoporosis,
previous bone fractures over the age of 50, weight
(BMI<19), smoking habits and other medications
such as anti-convulsants, heparin, proton pump
inhibitors and corticosteroids affect bone health
[45,46].When a patient has been diagnosed with bile
acid malabsorption or pancreatic insufficiency, fat
soluble vitamins are less well absorbed and vitamin
D deficiency is common [28].

Vitamin D levels should be checked yearly and
appropriate management should be instituted
together with life style advice.

In addition to vitamin D deficiency, malabsorp-
tion of the other fat soluble vitamins (A, E and K) or



reduced magnesium levels commonly occur. Patients
complaining of muscle cramp often find symptom
relief after appropriate supplementation [47].

The wider context
Symptrom burden and the socio-psychological impact

GI consequences of cancer treatment are the most
troublesome and have a high symptom burden. The
impact on emotional and psychological wellbeing is
well established [4,17].

Body image problems due to weight loss or weight
gain, especially due to changes in hormone levels is
often reported both by men and women.

Problems making plans due to having an erratic
and unpredictable bowel function can result in severe
disruption of social activity and the ability to work.
This also has financial and socioeconomic implica-
tions as many patients describe having to buy incon-
tinence pads or new clothes when having had an
episode of incontinence in public or have increased
laundry costs. In addition, the psychological remnant
of the experience often leaves patients a very limited
choice to interact socially.

After treatment for cancer, many patients face
problems with memory and cognitive function [48].
A referral to a memory clinic early on can help
patients significantly.

Fatigue

The etiological pathopsychophysiology underlying
cancer-related fatigue is multifactorial and not well
delineated [49]. Mechanisms may include abnormal
accumulation of muscle metabolites, dysregulation
of the homeostatic status of cytokines, irregularities
in neuromuscular function, abnormal gene expres-
sion, inadequate ATP synthesis, serotonin dysregula-
tion with increased levels and abnormal vagal afferent
nerve activation. A recent study showed that fatigue
after cancer is central and not peripheral. Patients
did not have lower muscle endurance [50]. Altera-
tions in circadian function have been demonstrated
in patients with cancer. These include changes in
endocrine rhythms (cortisol, melatonin, and prolac-
tin secretion), metabolic processes (temperature and
circulating protein levels), the immune system (levels
of circulating leukocytes and neutrophils), and rest—
activity patterns [51]. Evidently, disrupted sleep and
insomnia contribute to fatigue [52].

Identification and treatment of associated
comorbidities, such as anaemia, thyroid dysfunction,
pain, insomnia, malnutrition, and other comorbid
conditions can make a vast difference in levels of
fatigue for cancer survivors.
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An array of psychosocial mechanisms, including
self-efficacy, causal attributions, emotional distress,
expectancy, coping, and social support are linked to
fatigue and low energy levels [49].

Practically, the symptom burden of chronic
altered bowel function with either diarrhoea or
constipation can reduce physical activity in a
patient who is housebound due to the severity or
frequency of their symptoms. Women with sub-
stantial diarrhoea after pelvic radiotherapy report
more fatigue and 22% experience limitations in
performing work and household tasks [53]. The
intensity of fatigue is also positively correlated with
the severity of diarrhoea [54].

As well as assessing the underlying contributing
factors, there is substantial evidence suggesting
that the physical activity recommendations devel-
oped by the Department of Health in the UK are
sufficient for cancer survivors [55]: 30 minutes of
moderate intensity physical activity on five or more
days of the week. The most recent expert advice
emphasises that even a modest amount of
exercise like brief walks is beneficial, and improves
core fitness [55].

Urinary problems

Urinary and bowel symptoms often go hand in hand
and influence each other. This includes increased
urinary frequency, urinary incontinence (urge, stress
or mixed) and urinary leakage, nocturia, incomplete
emptying, post-micturition dribble, increased fre-
quency of urinary tract infections, pain on micturi-
tion or haematuria due to telangiectasia formation in
the lining of the bladder wall.

Management of urinary incontinence often
includes the use of anti-muscarinic medication
(e.g. oxybutinin) to treat an overactive bladder
which impacts on bowel function via its action on the
nervus vagus and causes constipation [56].

A recent study linked urinary urge incontinence
to having more difficulty to postpone defaecation,
resulting in faecal incontinence and showed that
urinary stress incontinence is positively correlated
to experiencing faecal leakage when passing
wind [57].

In general, urinary problems, especially inconti-
nence, have been recognised as having a great impact
on quality of life, work productivity, sexuality and
emotional well-being [58]. It is therefore essential
that this link is acknowledged in people who have
been treated for cancer.

Research into the importance of pelvic floor
exercises to improve both bowel and bladder control
has been mainly focused on women but the same
principles can also be applied to men [17].
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Sexual concerns

The psychosexual impact of cancer and cancer
treatment is influenced not only by the physical
changes that happen due to treatment but also by
the emotional and psychological effects on the
person [59].

Physical problems include vaginal dryness,
dyspareunia, erectile dysfunction, ejaculation diffi-
culties, loss of libido, reduced orgasmic response,
changes to sexual organs, hot flushes and fertility
problems [59-61].

Hormone treatment used in patients with breast
cancer and prostate cancer patients result in altered
hormone levels and diminished sexual desire [61].
Nerve damage after surgical treatment for rectal can-
cer can result in problems in sexual functioning. This
is also worse in patients with a stoma. Preoperative
radiotherapy has an additional effect [60].

The link between urinary problems, bowel
problems — especially incontinence — and sexual con-
cerns has been acknowledged and should feature in
the general assessment of consequences of cancer
treatments [62].

Consideration of consequences of cancer
treatments: Conclusion

As our understanding of consequences of cancer
treatments continues to emerge and encompass a
wide variety of specialties, a multifaceted approach
is required. The implications are widespread and
increased awareness is vital to achieve consideration
of those consequences earlier in the cancer patient
pathway. More so is the need to establish and develop
referral pathways and appropriate follow-up for the
growing numbers of cancer survivors experiencing
these issues. A systematic and holistic approach is
paramount in assessing and managing these patients,
especially in relation to the wider context of GI
consequences of cancer treatment.
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