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Editor’s note: This article is a companion piece
to the authors’ article “Dietary and Nutritional
Needs of Patients Undergoing Therapy for Head
and Neck Cancer” (JADA 2011;142[10]:
1163-1167).

Cancer survivors represent 3.9 percent of
the U.S. population and the percentage
is increasing.1 Maintenance of caloric
and nutrient intake is critical for health;

however, most patients with head and neck
cancer (HNC) experience persistent oral compli-
cations that may affect oral intake and nutri-
tional status. These adverse effects include dry
mouth (92 percent of patients), change in taste
(75 percent) and difficulty in eating (40 per-
cent).2 Most patients experience pain, and
approximately one-third report that orofacial
pain has interfered with daily activities.3 Dry
mouth, sticky saliva, speech changes, dental
problems and sleep disturbances affect patients’
quality of life (QOL).2

SURGICAL EFFECTS
Treatment for HNC results in complications and
functional deficits that depend largely on the
tumor site and stage, as well as on the treat-
ment provided. Surgical morbidity is related to
the surgical site, the amount of tissue removed
and the reconstruction performed. Postsurgical
pain and dysfunction may persist, affecting the
oral aperture and soft-tissue mobility (such as
lips, cheek, tongue, soft palate) and causing jaw
defects and altered oral sensation. Surgically
induced soft-tissue and bony defects, altered
oral sensation and surgical grafts that lack sen-
sation and mobility can lead to compromised
function that affects oral intake. The ability to
wear an oral prosthesis and its function may be
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Background. The number of cancer survivors in
the general population is increasing. Oral and
dental status affects patients’ quality of life and
oral function, which, in turn, may affect nutri-
tional intake and general health. The authors
review the importance of oral health and the role
of the oral health care provider in supporting
dietary intake and providing nutritional guidance.
Methods. The authors provide a brief review of
oral complications of therapy and nutritional
guidelines for patients with head and neck cancer.
Results. Oral adverse effects of head and neck
cancer treatment include salivary gland dysfunc-
tion, taste change, orofacial pain and mucosal sen-
sitivity, oral infection, tissue defects and necrosis,
trismus and fibrosis, progressive dental and perio-
dontal disease, and problems with prosthesis
function.
Conclusions.Managing oral adverse effects of
treatment may have an impact on dietary and
nutritional intake, as well as on quality of life.
Dietary modifications may be needed because of
the patient’s oral function and may include modifi-
cation of food texture and flavor, as well as the use
of dietary supplements.
Clinical Implications. As part of the patient’s
health care team, dental care professionals should
be aware of the oral adverse effects of cancer
therapy, as well as their role in recognizing and
treating the resulting oral conditions. In addition,
they should provide guidance to patients to sup-
port their oral dietary and nutritional intake.
Key Words. Cancer therapy; head and neck
cancer; cancer survivors; oral complications; diet
and nutrition.
JADA;143(6):588-592.
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affected. Jaw discontinuity
and posttreatment fibrosis
may contribute to myofascial
pain and temporomandibular
dysfunction. Dysphagia and
laryngeal and pharyngeal
fibrosis, as well as extended
periods without oral intake,
may lead to weight loss and
malnutrition.4 In addition,
patients’ frustrations with
eating and swallowing
impede oral intake.5

The National Dysphagia Diet6 presents dietary
modifications that clinicians can tailor to their
patients’ specific needs. This diet can be used by
those who have limitations in oral function due to
complications of cancer therapy, as well as dys-
phagia (Table 16). For patients in whom food
intake does not provide sufficient calories and
nutrients, liquid supplements are needed.

SALIVARY FUNCTION
Hyposalivation essentially is universal in
patients with HNC. Advances in radiation
therapy (for example, intensity-modulated radia-
tion therapy) that enable clinicians to protect
salivary glands when possible depending on the
tumor’s location and extent have increased the
number of patients with residual function.7
Chemotherapy may result in temporary hypo-
salivation, although this may persist for months.
Medications used commonly for supportive care
in patients with cancer (such as antiemetics,
analgesics, anxiolytics and antidepressants) may
affect salivary gland function further. In addi-
tion to causing reduced taste as a result of lim-
ited exposure of food to taste receptors, dry
mouth may increase the risk of developing
mucosal infection, which may lead to pain and
taste change that then affect oral intake.

Hyposalivation and thick secretions can result
from damage to the secretory cells, ducts, sali-
vary gland and blood vessels, as well as from
tissue fibrosis.8 Hyposalivation can affect
patients’ QOL because of difficulty in chewing
and swallowing, leading to embarrassment when
eating in public.7,9-11 In the absence of saliva’s
antimicrobial properties, infections such as
dental caries can progress rapidly. Hyposaliva-
tion can be permanent,7,9,12 and it is associated
with poor nutritional status and weight loss in
patients with cancer.13 Patients frequently expe-
rience difficulty consuming sufficient calories or
nutrients owing to problems associated with
lubricating, masticating, tasting and swallowing
food. Their dental status and the function of oral

prostheses affect mastication and oral intake.
Although hyposalivation clearly results in

dietary changes, the effect on nutrient intake
and diet quality is poorly documented, and
dietary changes may lead to macronutrient and
micronutrient deficiencies that are associated
with adverse health outcomes. Tables 16 and 2
provide suggested dietary modifications for
patients with severe hyposalivation. Sugar-free
candy and gum can stimulate residual gland
function.14 Clinicians should treat hyposaliva-
tion with sialogogues in patients who have
residual gland function. In patients who do not
have residual function, mouth-wetting agents
may provide palliation.8,14 Hypnosis and
acupuncture have shown some promise in clin-
ical trials for treatment of xerostomia.15,16

ORAL PAIN
Chronic mucosal pain may persist in patients
with cancer owing to mucosal damage17 and
neuropathic pain.18 This pain may occur in
patients treated with chemotherapy and tar-
geted chemotherapy, and it is common after
radiation therapy. Patients often describe a
burning sensation that may worsen when eating
acidic or spicy foods. Some patients develop
tooth sensitivity that may be due to dentinal
sensitivity, enamel demineralization or possibly
neuropathy. This sensitivity may affect patients’
dietary choices.

TISSUE NECROSIS
Clinicians may prescribe bisphosphonates and
other bone antiresorptive agents in patients
with cancer to treat hypercalcemia and bony
metastases19; however, these medications also
increase the risk of developing osteonecrosis of
the jaw.20 Osteonecrosis may arise after trauma,
oral surgical procedures and dental disease.20,21
The clinician may need to modify the texture of
the patient’s diet if osteonecrosis develops,

ABBREVIATION KEY. HNC: Head and neck cancer.
QOL: Quality of life.

TABLE 1

Dietary modifications for patients with cancer.*
DIET TEXTURE MODIFICATIONS

Regular Diet All foods allowed

Dysphagia Diet, Advanced Soft-solid foods that require chewing

Dysphagia Diet, Mechanically Altered Cohesive, moist, semisolid food; limited
chewing required

Dysphagia Diet, Puréed Homogenous, cohesive, pudding-like food

* Source: National Dysphagia Diet Task Force, American Dietetic Association.6

Copyright © 2012 American Dental Association. All rights reserved.



590 JADA 143(6) http://jada.ada.org June 2012

N U T R I T I O NC L I N I C A L P R A C T I C E

depending on the patient’s ability to open the
mouth and chew,22 as outlined in the National
Dysphagia Diet.6

The dentist must assess the patient’s dental
and periodontal status and any dental pros-
theses present, as well as determine whether he
or she should refer the patient to a dentist expe-
rienced in cancer care. Clinicians should counsel
dentate patients about approaches to reducing
caries risk, including microbial risk (such as
oral hygiene, use of chlorhexidine rinse, use of
xylitol products), maintaining mineralization
(use of fluoride, calcium and phosphates to
achieve remineralization) and managing hypo-

salivation, in addi-
tion to providing
dietary instruction.23
Patients with tooth
loss and altered jaw
function may
require modifica-
tions in food texture.
Liquid nutritional
supplements may be
needed to maintain
caloric and protein
intake if patients
cannot achieve this
with diet alone.6
When oral intake is
inadequate to meet
caloric and protein
needs, other means
of feeding, including
percutaneous gastric
tube feeding, are
required.

TASTE
ALTERATIONS

Hypogeusia
(reduced taste
acuity) and dys-
geusia (distorted
taste) can be dis-
tressing late effects
of cancer therapy.
Dysgeusia is asso-
ciated with direct
neurotoxicity to
taste buds, hyposali-
vation and
infection.24,25 Taste is
affected in up to 100
percent of patients
with HNC during
and after radiation

therapy (with or without chemotherapy). Taste
change typically begins during the second week
of radiation therapy,26,27 with variable recovery.
Investigators in some studies reported improve-
ment after two to six months, whereas others
reported indefinite taste changes.24,25,28 Both
standard-dose and high-dose chemotherapy may
cause reduced taste or alterations in taste.29,30 In
addition, oral pain and limited mouth opening
may hinder oral hygiene, which affects taste.
Umami taste frequently is affected, and
patients may develop a reduced interest in
eating, leading to reduced oral intake and, in
turn, caloric and nutrient compromise and

TABLE 2

Late complications of head and neck cancer therapy
and dietary and nutritional interventions.
COMPLICATION DIETARY INTERVENTION

Loss of Appetite • Eat small, frequent meals
• Limit beverages to noncarbonated beverages
between meals
• Drink liquid nutritional supplements

Taste Changes • Choose tart foods such as oranges or
lemonade (if tolerated)
• Add flavorful seasonings to foods (for
example, garlic, onion, lemon or lime juice,
vinegar, bacon bits, basil, oregano and
rosemary)
• If foods taste metallic, use plastic utensils and
dishes
• Marinate meats, chicken or fish in fruit juices,
sweet and sour sauce, soy sauce, sweet wine or
Italian dressing (umami foods/flavors)
• Add umami flavors (garlic, soy sauce, Swiss
cheese, bacon or onion) to vegetables to
enhance their flavor

Mucositis • Avoid acidic, spicy, rough and salty foods

Hyposalivation • Choose soft foods that are easy to swallow,
such as milkshakes, bananas, applesauce,
yogurt, cottage cheese, mashed potatoes,
noodles, macaroni and cheese, puddings,
scrambled eggs and cooked cereals
• Chop/purée or cook vegetables until they
are soft
• Suck on frozen grapes or melon pieces
• Choose fresh fruits high in water such as
melons and citrus fruits
• Mix food with broth, gravy or sauce to make
them easier to swallow
• Unless tolerated, limit spicy or salted foods
and dry crackers
• Drink liquids with meals to moisten food
• Avoid alcohol consumption

Trismus/Dysphagia • Modify food texture (see Table 16)

Caries Risk • Avoid regular soda, sugar-sweetened candy
and gum and concentrated juices
• Consume fruits or juices with meals
• Pair cariogenic foods with cariostatic/
anticariogenic foods, such as nut butters,
cheese and crackers or milk and cereal
• Eat sweets and other desserts with meals only
• Brush teeth before eating
• Chew sugarless gum after eating

Copyright © 2012 American Dental Association. All rights reserved.
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weight loss. Dietary interventions focus prima-
rily on enhancing the flavor of food with more
intense flavors (Table 2). Patients should exer-
cise caution with acidic marinades if mouth
sores are present.

TRISMUS
Radiation therapy and surgery may lead to
fibrosis in the orofacial region, throat, neck and
shoulders. Fibrosis may lead to reduced mouth
opening and tongue mobility, as well as limita-
tion of jaw movement.31,32 Trismus (interincisal
opening < 25 mm) occurs in about 45 to 50 per-
cent of patients who undergo radiation therapy
to the head and neck.32,33 Trismus can interfere
with oral hygiene, fluoride application, dental
care and diet.22,32 Jaw exercises, particularly if
instituted before the onset of trismus, may
reduce long-term complications.34,35 Oral diets
may need texture modifications depending on
the patient’s ability to open his or her mouth
and chew.6,22

ORAL INFECTION
Acidogenic oral bacteria, such as Streptococcus
mutans and lactobacillus, colonize in the setting
of hyposalivation and can lead to demineraliza-
tion and carious lesions8 within months of the
completion of radiation therapy, and they can
progress rapidly.14 Mucosal infection by Candida
species may alter taste and increase oral sensi-
tivity.36 Herpes viruses may result in mucosal
ulcers and pain that affect oral function and
intake.37

RECOMMENDATIONS FOR MAINTAINING
NUTRITION

The clinician should address the patient’s oral
and dental status. If chewing and swallowing
become difficult, diet modification is needed
(Table 16). Nutritional supplements to maintain
caloric and nutrient intake are necessary if oral
intake is insufficient, and their provision should
be accompanied by an assessment of the
patient’s weight and hydration. The clinician
can accomplish this by obtaining laboratory
values for electrolytes and for renal function. If
tube feeding or total parenteral nutrition is
needed, it should be provided for as short a
period as possible, because returning to oral
intake may be difficult if tube feeding or total
parenteral nutrition is continued for an
extended period. A dietitian should provide
dietary counseling that focuses on a patient’s
specific needs regarding attaining and main-
taining nutritional well being and on maxi-
mizing oral intake.

CONCLUSION
Oral complications of HNC therapies affect
patients’ QOL and oral intake. As part of the
oncology team, dental care providers play an
important role in the prevention and manage-
ment of oral complications. Maintaining dental
health and prosthetic function contribute signif-
icantly to oral function. Oral health care profes-
sionals should be aware of the critical role of
diet and nutrition for cancer survivors, and they
should consider an appropriate referral to a die-
titian experienced in oncology who can provide
individualized dietary counseling to patients. �
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