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Abstract: It has been estimated that 50%—-60% of patients diagnosed with cancer will receive
radiation therapy at some point in their treatment. Although radiation therapy can play a
significant role in the cure or control of cancer, and the palliation of symptoms, it also has
side effects. Side effects of radiation therapy can interfere with patient quality of life and daily
functioning. Severe side effects can lead to delays in treatment, potentially affecting the outcome
of treatment. All patients receiving radiation therapy are at risk of fatigue and skin reactions in
the area of the body being treated. Other side effects of radiation therapy are specific to the part
ofthe body being treated. Radiation therapy to the head and neck area may cause oral mucositis,
dryness, and nutritional deficiencies. Radiation therapy to the chest or lung area may lead to
difficulty in swallowing and eating. Radiation therapy to the pelvis frequently causes diarrhea.
There are many nursing interventions available to manage the side effects of treatment based
on best available evidence and expert opinion. Nurses in all settings are essential in helping
patients manage the side effects of treatment and maintain their quality of life. The purpose
of this review is to provide nurses with evidence-based recommendations and suggestions for
managing common acute side effects of radiation therapy.
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Introduction

Ms King is a 42-year-old woman ready to start a course of radiation therapy after
breast-conserving surgery and chemotherapy for stage II breast cancer. Mr Lee is
a 65-year-old man with locally advanced head and neck cancer undergoing concur-
rent chemotherapy and radiation therapy. Ms Peters is a 73-year-old woman with a
long history of smoking and chronic obstructive pulmonary disease diagnosed with
unresectable non-small cell lung cancer. Mr Jones is a 58-year-old African-American
man who has chosen external beam radiation therapy for treatment of early-stage
prostate cancer. These four patients share one common characteristic, ie, they will be
receiving radiation therapy for cancer and are at risk of developing side effects from
the treatment. They are all likely to need some degree of nursing intervention to help
them manage their side effects and maintain their quality of life.

Nurses in radiation therapy departments apply evidence-based practice when pro-
viding patient and family education and managing side effects.'? However, patients
receiving radiation therapy are only in the department for a short period of time each day,
so much of the management of side effects of treatment falls to inpatient, primary care,
or home care nurses. The purpose of this review is to provide community nurses with
general recommendations for evidence-based management of common acute side effects
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of radiation therapy. Nursing management of general side
effects of fatigue and skin reaction and of selected site-specific
side effects of radiation therapy to the chest, head and neck,
and pelvis will be reviewed. Because most radiation depart-
ments have their own unique protocols, nurses should always
confirm any treatment with the individual department.

Radiation therapy is the use of ionizing radiation for
the purpose of control or cure of cancer or the palliation of
symptoms due to advanced cancer. lonizing radiation causes
damage to the DNA of cells, limiting their ability to divide and
reproduce.’ Radiation causes damage to both cancerous and
normal cells. Given nonlethal doses and adequate recovery
time, normal cells are generally able to repair and regenerate.
Side effects of treatment, which are a result of damage to normal
cells, may impact quality of life for patients and their ability to
carry out their usual activities. In severe cases, side effects may
lead to hospitalization and possible delays in treatment.

Modern radiation therapy techniques aim to pinpoint the
dose directly at the target site with the goal of minimizing
side effects. Nursing assessment and management can help
to minimize further the impact of side effects on quality of
life for patients.

Radiation therapy may be delivered in a variety of ways,
including intraoperative radiation and radioactive implants.
The most common method of delivery is external beam
radiation delivered by a linear accelerator. Using this type of
treatment, patients receive a daily dose or fraction (measured
in Gy or cQGy) of radiation 5 days a week for a period of
several weeks. Daily and cumulative doses vary by disease,
treatment site, and purpose of treatment.’

Side effects of radiation depend on treatment site, daily
dose, concurrent chemotherapy, and individual patient
characteristics (Table 1). Side effects of radiation therapy
are specific to the part of the body being treated, and gener-
ally begin after approximately 2 weeks of treatment or at

Table | Side effects of radiation therapy by treatment site*

a cumulative dose of 2000 cGy.? Side effects increase in
severity as treatment progresses, and then gradually subside
after treatment is completed. Skin reactions and fatigue may
occur in any patient receiving radiation therapy.

Much of the nursing care of patients experiencing side
effects from radiation therapy is based on tradition and pro-
vider preference rather than actual evidence. The increased
complexity of patient care and demands from regulatory
agencies require nursing practice to be based on the best
available evidence. Multiple definitions of evidence-based
practice exist. Boswell and Cannon’s definition of evidence-
based practice as “a process of using confirmed evidence
(research and quality improvement), decision-making, and
nursing expertise to guide the delivery of holistic patient
care”™ directed this review, which discusses the evidence
where available, using the Oncology Nursing Society (ONS)
Putting Evidence into Practice (PEP) framework. The ONS
PEP resource identifies six levels of recommendations for
patient care and teaching on a variety of topics (http:/www.
ons.org/Research/PEP). These categories are:

e Recommended for practice: interventions for which
effectiveness has been demonstrated by strong evidence
from rigorously designed studies, meta-analysis, or sys-
tematic reviews, and for which expectation of harm is
small compared with the benefits.

o Likely to be effective: interventions for which effectiveness
has been demonstrated from a single rigorously conducted
controlled trial, consistent supportive evidence from
well designed controlled trials using small samples, or
guidelines developed from evidence and supported by
expert opinion.

e Benefits balanced with harm: interventions for which
clinicians and patients should weigh the beneficial and
harmful effects according to individual circumstances
and priorities.

Brain Head and neck Breast Chest Abdomen or pelvis Prostate
Hair loss (in area of body being treated) v v v v v
Skin changes (in part of body being treated) v v v 4 v v
Fatigue v v v v v v
Diarrhea v v
Nausea and vomiting v v
Mouth changes: mucositis, xerostomia v
Esophagitis v
Urinary and bladder changes v v
Other side effects Headache, Taste changes Tenderness  Cough, shortness

blurry vision or swelling  of breath

*Adapted from NIH Publication No 12-7157 Radiation Therapy and You.*
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o Effectiveness not established: interventions for which
insufficient or conflicting data or data of inadequate qual-
ity currently exist, with no clear indication of harm.

e Unlikely to be effective: interventions for which lack of
effectiveness has been demonstrated by negative evidence
from a single rigorously conducted controlled trial, con-
sistent negative evidence from well designed controlled
trials using small samples, or guidelines developed from
evidence and supported by expert opinion.

e Not recommended for practice: interventions for which
lack of effectiveness or harm has been demonstrated by
strong evidence from rigorously conducted studies, meta-
analyses, or systematic reviews, or interventions where
the costs, burden, or harm associated with the intervention
exceed the anticipated benefit.

Side effects common to all sites

Skin reactions

Radiation skin reactions or radiation dermatitis occur in
nearly all patients receiving radiation therapy. Early radiation
therapy equipment delivered the majority of the dose to the
surface of the skin. Therapeutic and maximum tolerated doses
were determined by the degree of erythema present. Modern
equipment and sophisticated treatment planning techniques
produce a “skin-sparing” effect, with the therapeutic dose
delivered to the target organ, minimizing the dose to the
skin. Still, approximately 95% of patients receiving radiation
therapy may experience some degree of skin reaction, ranging
from mild erythema to more serious and uncomfortable moist
desquamation.’ Severe moist desquamation results in pain
and discomfort, and may require a break in treatment, pos-
sibly compromising the effectiveness of treatment. Hair loss
may also occur at the treatment area, and may be permanent
at high doses of radiation (6000 cGy or greater).' It is impor-
tant to note that radiation dermatitis and hair loss only occur
within the area of the body being treated. Thus, patients can
be reassured that hair loss on the head is not expected from
radiation unless the brain or scalp is being treated.

Many factors contribute to the degree of skin reaction
that an individual patient may experience. Treatment-related
factors, such as type of energy (eg, photon versus electron),
daily dose, size of the treatment field, and use of bolus
material (the purpose of which is to increase the dose to the
skin surface) affect the degree of skin reaction. Individual
patient characteristics also play a role in the development
of skin reactions. These may include obesity with result-
ing skin folds, genetic factors, comorbid conditions such
as diabetes, nutritional status, age, race, and ethnicity,

smoking history, medications, concurrent chemotherapy,
sun exposure, and mobility.® Specific diseases, such as
skin cancer and inflammatory breast cancer treated with
radiation therapy, by their nature require a significant skin
dose and are expected to have an intense skin reaction.
Thus, the overall goal of nursing management for radiation
skin reactions is to delay and/or reduce their intensity, not
eliminate them altogether.”

A key element in the management of radiation skin
reactions is routine assessment using a standardized
assessment tool.> Skin assessment should be completed at
baseline prior to initiation of treatment and at a minimum
of once a week. The expansion of electronic medical records
allows for standardization and tracking of skin integrity.

After approximately 2 weeks of treatment or a dose of
2000 cGy, patients may develop mild to moderate erythema.
The skin in the treatment area may be reddened, edematous,
and feel warm to touch. Dry desquamation, characterized
by pruritus and dry flaking skin, may develop after doses
of 3000 cGy. Moist desquamation occurs at doses greater
than 4000 cGy. Serous drainage may be present in areas
of friction, such as inframammary folds and the axilla.®’ In
severe cases of moist desquamation, patients may have pain,
bleeding, infection, and/or require a break in treatment. The
majority of acute skin reactions resolve within 1-2 weeks
following completion of treatment. Patients should be
instructed to protect the treated skin indefinitely from sun
and excessive cold.

There is currently no standard for skin care during
radiation therapy. Most radiation therapy departments have
their own skin care protocols for patients to follow during
treatment. In the past, patients were discouraged from wash-
ing the skin in the treatment area or using a deodorant if the
axilla was in the treatment field. This can cause distress for
patients'® and is not supported by the literature.’ Therefore,
allowing patients to continue their usual personal hygiene
measures during treatment is now recommended in practice.
The treatment area may be gently washed with mild soap or
a pH-neutral cleanser and water. Patients should pat the area
dry using a soft towel, and should ensure that any skin folds
in the treatment area are completely dry. Patients receiving
cranial radiation can wash with mild shampoo, such as baby
shampoo.

A deodorant may be used as long as the skin is intact.
Practitioners generally assume that use of deodorant with
aluminum would act as a bolus and increase the skin dose.
Use or nonuse of deodorant has not been widely studied,
but a nonclinical study by researchers found no differences

Nursing: Research and Reviews 2013:3

submit your manuscript 49

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Poirier

Dove

in skin surface dose with aluminum versus nonaluminum
products.'' A study of 84 women receiving breast radiation
found that axillary skin reactions were less frequent in women
who used a nonaluminum deodorant compared with women
who used no deodorant.!? If shaving is necessary, an electric
razor should be used.

Effectiveness has not been established for a wide variety
of topical skin care products because there is no convincing
literature to either support or refute their use during radiation
therapy.’ Therefore, patients may continue to use moistur-
izing creams or lotions of their choice as long as the skin
is intact. Patients should use products specifically recom-
mended by their radiation therapy practitioner. Patients do
not need to avoid topical agents for any set period of time
prior to treatment, but should not apply them immediately
before treatment.' Calendula ointment has been found likely
to be effective and thus may be recommended for women
receiving breast irradiation.'*!

The skin in the treatment area should be protected from
irritants and extremes of hot or cold. Patients should wear
loose fitting clothing, avoid tape or adhesives, avoid ice or
heating pads, use sunscreen of at least factor 30, and protect
any exposed skin from the cold. Patients should avoid swim-
ming in lakes or pools and using hot tubs or saunas if the
treated skin is irritated.’

Moisturizers and sparing use of topical corticosteroids
may provide comfort for patients who develop pruritus
from dry desquamation. Dressings may be used for moist
desquamation to contain bleeding, exudates, and drainage.
Antimicrobials (either topical or oral) may be used if infec-
tion is present.’ Topical hyaluronic acid cream has been
found likely to be effective and may be used to manage moist
desquamation in the absence of infection.’

In summary, some degree of skin irritation is likely in
the majority of patients receiving external beam radiation.
Routine assessment using a standardized tool is key to
managing skin reactions. Patients may continue their usual
skin care practices using products recommended by their
practitioner. The skin in the treatment area should be pro-
tected from tight clothing and heat and cold. Nurses are
essential in helping patients manage skin reactions, remain
comfortable, and maintain usual activities. Research is
needed to establish a standard of care for management of
radiation skin reactions because the literature provides no
clear direction. McQuestion suggests that future research
may need to look at the underlying physiologic mechanism
of radiation damage because no product is likely to be able
to prevent the damage.'®> Agency-specific protocols may

be developed using available evidence, expert opinion and
consensus, and patient and provider preference.'® Ease of use
and cost also need to be considered when making treatment
recommendations.

Fatigue

Fatigue continues to be one of the most distressing side
effects reported by patients, occurring in 65%—100% of
patients receiving radiation therapy.!”'* Cancer-related
fatigue is subjective and multidimensional, with physical,
psychological, social, and spiritual aspects.!” Radiation
therapy-related fatigue follows a predictable pattern, begin-
ning in approximately the second week of treatment, increas-
ing as treatment progresses, peaking at the end of treatment,
and returning to near baseline by the one-month follow-up
visit.!?* Both the ONS?! and the National Comprehensive
Cancer Network (NCCN)? have published extensive guide-
lines on the management of cancer-related fatigue.

As with all treatment-related side effects, routine assess-
ment is key to managing radiation therapy-related fatigue.
There are many valid and reliable instruments to measure
either a single dimension of fatigue or its multidimensional
nature. These instruments include the Piper Fatigue Scale,
the Brief Fatigue Inventory, and the Functional Assessment
of Cancer Therapy-Fatigue.” The NCCN recommends that
a single-item screening be conducted at each visit: “How
would you rate your fatigue on a scale of 0—10 over the past
7 days?”* Butt et al suggest that single screening can lead
to improved symptom control, objective functional status,
and overall quality of life.?*

A primary evaluation of fatigue is indicated for adult
patients who rate their fatigue on the single item measure as
either moderate (rating of 4-6) or severe (rating of 7-10).%
This primary evaluation should include an assessment of dis-
ease status to rule out progression, an assessment of treatable
contributing factors, an assessment of social support status/
availability of caregivers, and an indepth fatigue history.?
The fatigue history should assess onset, pattern, and dura-
tion of fatigue, change in fatigue over time, associated or
alleviating factors, and interference with function.” Treatable
contributing factors include pain, emotional distress, anemia,
sleep disturbances, nutritional deficit/imbalances, decreased
functional status, and medical comorbidities such as
hypothyroidism.?? In a systematic review and meta-analysis
of correlates of cancer-related fatigue, Oh and Seo found that
all symptoms (pain, nausea and vomiting, dyspnea, lack of
appetite) and psychological distress (depression and anxiety)
were significantly correlated with cancer-related fatigue.?
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The implication for nursing is that treatment of these related
factors can reduce the severity of cancer-related fatigue and
its resultant distress.

All patients and families should receive fatigue-related
education and counseling, including information about
the pattern of fatigue related to radiation therapy. Patients
should be reassured that fatigue is to be expected, and is not
an indicator of disease progression.’> The NCCN guidelines
provide general strategies that can be recommended to all
patients, including self-monitoring of fatigue levels, energy
conservation (set priorities and realistic expectations, pace
activities and schedule them for times of peak energy, post-
pone nonessential activities, delegate where possible, limit
naps to less than one hour per day, maintain a structured daily
routine), and use of distraction.”? The ONS PEP guidelines
identify these interventions as likely to be effective.?!

Both the ONS PEP guidelines and the NCCN guidelines
recommend activity enhancement or exercise for prevention
and management of cancer-related fatigue.?'*? Exercise has
been the only intervention for cancer-related fatigue to show
consistent beneficial effects on not only fatigue but also on
overall quality of life.!** Most studies of the impact of exer-
cise on cancer-related fatigue have been conducted in women
with breast cancer.? There are studies that suggest exercise
may also benefit patients with lung, head and neck, prostate,
or colorectal cancer.?*3! Home-based exercise programs are
feasible and effective for cancer-related fatigue. The chal-
lenge for nurses is finding ways to help patients maintain
an exercise program. Wanchai et al found that provision of
written materials along with a step pedometer and telephone-
based support were effective interventions in encouraging
patients to maintain their physical activity.!” Patients need to
be carefully screened prior to initiating any exercise routine.
The exact type and duration of exercise for cancer-related
fatigue has not been established. Exercise routines should be
tailored to the individual patient.

Other nonpharmacologic interventions recommended
by the NCCN and deemed either likely to be effective or
effectiveness not established by the ONS include: physically
and energy-based therapies, such as reiki and massage;
psychosocial interventions such as cognitive behavioral
therapy, individual or group psychotherapy, and mindfulness-
based therapies; music and art therapy; and nutritional
consultation.?>*? Pharmacologic agents to treat cancer-
related fatigue have not been shown to have much benefit,
although the NCCN guidelines suggest that psychostimulants
may be considered when other treatable causes have been
eliminated.”? Use of erythropoietin-stimulating agents may

be considered for cases of significant anemia after balancing
their potential risks and benefits.?!*?

Nursing management of radiation therapy-related fatigue
then would include routine assessment of fatigue, patient
and family education about fatigue, and encouraging activ-
ity when not contraindicated. Nurses can support patients in
setting priorities and promoting energy conservation when
experiencing fatigue.

Site-specific side effects

Head and neck area

Radiation therapy to the head and neck area presents a
major challenge to patients and nurses. Side effects are often
severe and disabling, and may significantly impact quality
of life. The lived experience of radiation therapy to the head
and neck area profoundly affects activities of daily living,
requiring nursing support and education throughout the
trajectory of treatment.>* Many patients with head and neck
cancers receive concurrent chemotherapy, which may lead
to earlier development and increased severity of side effects.
Side effects of radiation therapy to the head and neck area
include skin reactions, oral mucositis resulting in pain and
nutritional deficiencies, taste changes further impacting nutri-
tional status, and mouth dryness or xerostomia. Radiation
therapy-related side effects to the head and neck area begin
after approximately 2 weeks of treatment and increase in
severity over the course of the treatment. Patients receiving
concurrent chemotherapy may have earlier onset and greater
severity of side effects. Most acute side effects resolve within
2—4 weeks after completing radiation therapy. Nursing care
is essential in minimizing these side effects and in particular
in supporting nutritional status.

Oral mucositis

Mucositis is an inflammatory response of mucosal epithelial
cells to the cytotoxic effects of chemotherapy or radiation
therapy.** Oral mucositis disrupts the integrity of the oral
cavity and may be associated with decline in functional
status and quality of life, pain, malnutrition, and infection.?>*
Severe oral mucositis may result in treatment delays, which
may impact the overall treatment outcome.* This is particu-
larly significant in head and neck cancers because unplanned
breaks in treatment have been shown to impact both local
control and overall survival.*® Russo et al report that local
control may be reduced by as much as 1% for each day that
radiation is interrupted.’® Nursing management is essential
in reducing unplanned treatment breaks. As with most radia-
tion therapy-related side effects, oral mucositis generally
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begins within 2 weeks of treatment, increases in severity as
treatment progresses, and resolves within 1-2 weeks after
treatment is stopped. Many patients with cancers of the head
and neck region receive concurrent chemotherapy, so are at
increased risk of earlier onset, greater severity, and longer
duration of oral mucositis.'

Assessment is the first step in managing oral mucositis.
Assessment should be performed routinely using a standard-
ized assessment tool and should assess function, pain, and
integrity of the oral mucosa.** Ideally, patients receiving treat-
ment for head and neck cancers should see their dentist prior
to initiating treatment and regularly throughout treatment.>’
Fluoride rinses are frequently recommended for patients
receiving radiation therapy to the head and neck area.’”

Routine oral care is recommended for all patients receiv-
ing radiation therapy to the head and neck. Oral care does
not prevent mucositis, but it can reduce the duration and
severity of mucositis.** Oral care can reduce pain and
bleeding, prevent infection, and minimize future dental
complications.***#! The literature does not indicate exactly
what agents should be used in an oral care protocol, but rather
supports the principle that the protocol should be standardized
and easy for patients to follow and adhere to.***

Patients should brush their teeth with an ultrasoft
toothbrush twice daily as long as it is comfortable to do so.
Flossing should be performed at least once a day or as advised
by their practitioner. If patients find the use of a toothbrush
painful, they may use gauze or foam swab dipped in rinsing
solution.” Patients should rinse their mouth 4—6 times daily
with a bland rinse at the beginning of treatment and increase
the frequency to every 1-2 hours when symptoms develop.
Bland rinses have not been supported by the literature, but
are recommended by expert opinion. Bland rinses include
normal saline, baking soda, or a mixture of saline and baking
soda. Patients can make their own rinses using a teaspoon of
salt or baking soda per pint of water. Rinses may be admin-
istered at room temperature or refrigerated according to
patient preference. Many departments recommend multiagent
rinses (“Magic” or “Miracle”). These rinses typically contain
lidocaine, diphenhydramine, and Maalox. Albeit anecdotally,
patients have reported benefit from these rinses, but research
has not supported their superiority over bland rinses. They
tend to be more expensive than bland rinses, and there is
concern that the numbing effect of the lidocaine may create
a potential for injury, so there is no reason to recommend
these multiagent rinses over bland rinses.** Patients should
avoid tobacco, alcohol, and acidic, hot, spicy, or rough foods
throughout treatment.

Nurses should assess patients for the presence of any
infection, especially yeast infections, and these should be
treated as necessary. There is some suggestion that use of
antimicrobial agents might delay the onset or reduce the
severity of mucositis in patients receiving radiation therapy,
but the evidence is not strong enough to recommend their
widespread use.** Patients should be assessed for pain and
treated as appropriate. Oral mucositis may require opioid
analgesics. Transdermal opioids may be required if patients
are unable to take medications by mouth.*

Xerostomia

Radiation-induced xerostomia encompasses both the sub-
jective sensation of oral dryness along with an objective
decrease in the production of saliva.** Radiation-induced
xerostomia is a direct result of destruction of salivary acini
and is dependent on the amount of salivary gland tissue in
the treatment field and the total dose delivered.*® Unilateral
versus bilateral salivary gland irradiation also impacts the
severity and duration of xerostomia. Severe dysfunction
of the salivary glands occurs with radiation doses above
5200 cGy. Given that most patients with head and neck
cancers generally receive radiation doses of 6000—7000 cGy,
chronic xerostomia is common.*® Depending on the dose
to the salivary glands, some return of salivary function
may occur over time. In a small sample of patients post-
radiation to the head and neck region, Braam et al found
that xerostomia-related quality of life improved over time,
although 41% of patients complained of moderate to severe
dryness at 5-year follow-up.*’

Advanced treatment techniques, such as intensity-
modulated radiation therapy, three-dimensional conformal
radiation therapy, image-guided radiation therapy, and pro-
ton therapy may reduce the incidence and severity of side
effects, including xerostomia.*® However, these modalities
are expensive, require highly trained personnel, and are still
not in widespread use for all patients with head and neck
cancers. Radioprotectant medications, such as amifostine,
have shown promise in prevention of xerostomia in patients
receiving head and neck radiation and may be considered to
decrease acute and late xerostomia.***° These medications are
costly, require subcutaneous or intravenous administration,
and have significant side effects. Therefore, use of radiopro-
tectants has not become standard of care.

Nursing management of radiation-induced xerostomia
falls into one of two categories, ie, saliva stimulants and
saliva substitutes. Saliva stimulants or sialogogues may be
used concomitantly with radiation or used after radiation.’!
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Pilocarpine, a nonspecific exocrine gland stimulant, is
the most widely used sialogogue for radiation-induced
xerostomia.’!*? The side effects of pilocarpine include
sweating, flushing, rhinitis, and increased bowel and bladder
motility, so patient acceptance of its use may be limited. 4552
Nurses can play a role in increasing adherence by monitor-
ing use of these medications by patients and reinforcing
their benefit.

Saliva substitutes are widely available without a prescrip-
tion and are well tolerated. These substitutes provide short-
term relief and comfort. Available products include Biotene®
(GlaxoSmithKline, Mississauga, ON, Canada) and Mouth
Kote® (Parnell Pharmaceuticals, San Rafael, CA, USA).
Mucoadherents such as MuGard® (MuGard, Dallas, TX,
USA) have been shown to reduce pain from stomatitis.”
Frequent oral rinsing, sipping on ice water or ice chips, and
sucking on sugar-free hard candies may also provide some
relief from xerostomia.*>>

There is growing evidence that acupuncture may be
beneficial for radiation-induced xerostomia.>>>” Given that
integrative medicine is becoming more mainstream, nurses
can suggest complementary and alternative therapies as addi-
tional options to help patients manage their symptoms.

Nutritional deficiencies
Patients receiving radiation therapy to the head and neck
region, particularly those receiving concurrent chemo-
therapy and radiation therapy, are at high risk of nutri-
tional deficiencies. Many of these patients present with
malnutrition.*® Pain and swallowing difficulties combined
with oral dryness and taste changes from radiation contribute
further to the problem. Difficulty eating as a result of radiation
may lead to loss of social interaction and increasing social
isolation because patients may be insecure and embarrassed
about eating in the presence of others.*> Nursing assessment
and interventions are vital to supporting patients’ nutritional
status and quality of life during treatment. Patients should be
weighed at the minimum of once a week. Hydration status
should also be evaluated. Extremely high-risk patients may
have a feeding tube placed prior to initiation of treatment.*
Nurses can provide teaching regarding tube feedings and tube
maintenance. Nutritional consultation with a registered dieti-
tian has been shown to improve nutritional status and maintain
quality of life in patients receiving radiation therapy.’s*’
Dietary modifications may help patients maintain their
nutritional status during treatment. Patients may find small
frequent meals and snacks easier than three large meals.
Foods should be high in protein and calories. Soft, bland,

and moist foods are easier to swallow. These would include
cream soups, cooked cereals, mashed potatoes, scrambled
eggs, puddings, custards, yogurts, instant breakfast shakes,
and high protein supplements.** Powdered milk may be added
to foods to increase protein and calories. There are many high
protein supplements available, such as Boost, Ensure, and
Carnation Instant Breakfast. Supplements may be covered
by insurance if they are the sole source of nutrition. Foods
that are warm (not hot) or room temperature may be easier
to tolerate. Patients should be encouraged to take small
bites, chew slowly, and sip liquids with their meals. Foods
moistened with gravy, sauce, broths, or yogurts may help
when patients develop xerostomia.>* Patients should avoid
extremely hot foods or drinks, spicy foods, foods that are
acidic such as tomatoes and citrus, and sharp or crunchy
foods such as potato chips.** Smoking and alcohol should
also be avoided.

Nursing care is essential in helping patients manage oral
mucositis and xerostomia. Nursing assessment and interven-
tion in collaboration with a multidisciplinary team consisting
of dentists and dietitians can help maintain nutritional status
and prevent complications.

Chest/lung

The major side effect of radiation for lung or esophageal
cancer requiring nursing intervention is esophagitis. The
etiology and timing of esophagitis is similar to that of oral
mucositis.** Esophagitis can lead to pain, difficulty swallow-
ing, and ultimately nutritional deficiencies. Patients at highest
risk for development of esophagitis include those receiving
concurrent chemotherapy and those receiving high doses of
radiation to a large treatment area.

Dietary modification is the major nursing intervention
for esophagitis. A soft, bland, high-calorie, and high-protein
diet should be provided. High-protein supplements may be
used. Patients should avoid tobacco and alcohol products
and foods that are spicy, acidic, or crunchy. Patients should
be encouraged to eat slowly, cut foods into small pieces,
and chew thoroughly. Using a straw to sip fluids, sitting
upright and bending head slightly forward when eating or
drinking, and sitting or standing for 30 minutes after eating
may reduce reflux.>

Pharmacologic interventions to manage esophagitis
include antacids taken before and after meals, proton pump
inhibitors for symptomatic relief, and promotility agents as
an adjunct to acid suppression.®*¢! Multiagent products such
as “Magic” or “Miracle” mouthwashes containing topical
anesthetics may also be used.*® Nursing assessment of pain
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is important, and nonsteroidal or opioid analgesics may be
required.®

Pelvis

Side effects of radiation therapy to the abdomen and pelvis
depend on the amount of stomach and/or bowel and bladder
that is in the treatment field. Side effects may include nausea
and vomiting, radiation cystitis, and diarrhea. Diarrhea is
the most frequently reported and distressing side effect of
pelvic or abdominal radiation, and occurs in more than 80%
of patients.®

Radiation therapy for cervical, ovarian, prostate, or
colorectal cancer inevitably involves some dose of radiation to
the gut. This results in disruption of the normal bacteria flora,
leading to diarrhea.® Diarrhea is difficult to define. The ONS
PEP team defined diarrhea as an “abnormal increase in liquid-
ity in stool and stool frequency greater than or equal to four to
six over baseline with or without nocturnal bowel movements
that may be accompanied by abdominal cramping”.*?> Nurses
need to assess patients with diarrhea for signs of dehydration
or perirectal skin irritation. Diarrhea generally begins after
approximately 2 weeks of treatment and continues throughout
the course of treatment. The small bowel is more sensitive to
radiation than is the colon or rectum. Therefore, the degree
of small bowel in the treatment field influences the degree of
diarrhea. Patients receiving radiation to large pelvic and/or
abdominal areas are at greatest risk for developing watery
diarrhea and cramping. Patients receiving radiation to smaller
pelvic fields such as for prostate cancer are more likely to
experience frequent soft bowel movements rather than pro-
nounced diarrhea.! Depending on the amount of bowel treated
and the dose received, patients may continue to have bowel
irritability after treatments are completed.

Dietary management of radiation-induced diarrhea
remains somewhat controversial, with some practitioners
recommending low-fiber diets and others recommending
high-fiber diets. Most current expert opinion recommends
diets that are high in soluble fiber and low in insoluble fiber.*?
Foods that are high in insoluble fiber should be avoided,
and patients should avoid raw fruits and vegetables, whole
grain breads, nuts, popcorn, skins, seeds, and legumes dur-
ing radiation therapy to the pelvis or abdomen. Foods such
as apple sauce, oatmeal, bananas, cooked carrots, cream of
wheat, and noodles are allowed. Spicy, greasy, fatty, or fried
foods, milk products, and alcohol should be avoided. Patients
should increase their fluid intake but limit caffeine.

Antidiarrheal medications, such as loperamide or diphe-
noxylate, are likely to be effective for mild diarrhea.® Psyllium
fiber supplementation (Metamucil®, Procter and Gamble,

Table 2 Nursing interventions for common side effects of
radiation therapy

Side effect Nursing intervention

Skin changes Routine assessment
Patient teaching
Wash gently with mild soap and water
Pat skin dry
Use lotions or creams as recommended
Protect skin from heat and cold
Avoid tight clothing
May use deodorant if skin intact
Use topical agents/dressings if needed for moist
desquamation
Fatigue Routine assessment
Patient teaching and support
Expected pattern of fatigue
Maintain exercise routine
Practice energy conservation techniques, distraction
Consider complementary therapies: reiki, massage,
mind-body therapies
Monitor impact on daily activities
Mouth Routine assessment including weight and integrity of
changes oral mucosa
Patient teaching and support
Quit smoking
Follow oral care protocol including bland rinses
High protein, high calorie diet
Soft, bland, moist diet
Oral supplements as needed
Avoid alcohol, spicy or acidic foods
Saliva substitutes
Monitor/maintain tube feedings if present
Monitor/reinforce pharmaceutical interventions
including saliva stimulants
Assess and manage pain
Monitor nutritional and hydration status
Consider referral to dentist and/or dietitian
Consider acupuncture for xerostomia
Esophagitis Routine assessment
Patient teaching
High protein, high calorie diet
Soft, bland diet
Sit or stand for minimum of 30 minutes after eating
Small frequent meals
Oral supplements as needed
Avoid alcohol, spicy or acidic foods
Antacids before or after meals for comfort
Monitor/reinforce pharmaceutical interventions
Assess and manage pain
Monitor nutritional and hydration status
Consider referral to dietitian
Routine assessment including integrity of peri-rectal area
Patient teaching

Diarrhea

Diet low in insoluble fiber; high in soluble fiber
Increase fluids, limit caffeine
Avoid fatty, fried foods, milk products, alcohol
Consider psyllium fiber supplements
Consider probiotics if not contraindicated
Monitor/reinforce pharmaceutical interventions
including antidiarrheal medications
Monitor hydration status
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Cincinnati, OH, USA) is often used to increase soluble fiber.
There is increasing evidence that the prophylactic use of
probiotics such as VSL #3 and Lactobacillus casei DN-114
001 can reduce the incidence and severity of radiation-induced
diarrhea.®® Probiotics contain live micro-organisms that can
alter host microflora and restore the balance between proin-
flammatory and anti-inflammatory cytokines.*%-¢’ Probiotics
are generally safe, but because they contain viable micro-
organisms, they should be used in caution in patients who are
immunocompromised.® Recommendations for use of probiot-
ics need to be based on availability of reliable products.®

Conclusion

Patients receiving radiation therapy experience a variety
of side effects that may impact their overall quality of life
(Table 2). Nurses in all settings who encounter patients
receiving radiation therapy are key to assessing for the impact
of side effects on patients’ lives and providing targeted educa-
tion and recommendations for self-management, including
use of complementary and alternative therapies. Nurses in the
community caring for patients receiving radiation therapy can
identify patients at high risk for development of side effects,
reinforce interventions recommended by radiation practitio-
ners, and evaluate the effectiveness of those interventions.
Management of side effects of treatment not only leads to
improved quality of life for patients, but also may lead to
improved treatment outcomes and better overall survival.
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