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ABSTRACT:

Head and neck cancer are the sixth most common cancer worldwide. These cancers account for approximately 3% of all
cancers and are nearly twice as common among men as they are among women. A role of diet, physical exercise and
nutrition in cancer treatment is well established. This article summarizes the importance of nutrition and physical activity in

patients undergoing cancer treatment.
Key words: Diet, Nutrition, Personal care.

Received: 02/05/2020

Modified: 20/06/2020

Accepted: 24/06/2020

Corresponding Author: Dr. Jennie Clarence, Consultant Oral and maxillofacial Surgeon, Grace Dental Clinic, Naini,

Prayagraj, Uttar Pradesh, India

This article may be cited as: Clarence J, Shah VKR, Kumar K, Hiremath A, Challari S, Sailaja IN. Nutrition and Personal
Care for Head and Neck Cancer Treatment: A Review of Literature. J Adv Med Dent Scie Res 2020;8(7):110-115.

INTRODUCTION

Head and neck (HN) cancers include cancers of the
lip, oral cavity, oropharynx, hypopharynx, tonsil,
salivary glands, nasopharynx, nose paranasal sinus,
and middle ear. They are the sixth most common
cancer worldwide. HN cancers account for
approximately 3% of all cancers in the United States
and are nearly twice as common among men as they
are among women.* Squamous cell carcinoma (SCC)
constitutes for >90% of all HNCs. Among all the
etiologic factors, smoking and chewing of tobacco are
considered important for the development of HNCs.
In India, there is a significant increase in the
incidence of HNCs and there is variability in the
management of these patients. According to
GLOBOCAN 2018 report (given below), worldwide
HNC statistics indicate that there are 834,860 cases of
HNC per year, resulting in approximately 431,131
deaths per year. High incidence rates have been

reported from developing countries including India,
Pakistan, Bangladesh, Taiwan, and Sri Lanka. HNCs
account for approximately 30—40% of all cancer sites,
in India. The Cancer Atlas project by the Indian
Council for Medical Research (ICMR) reports
incidences of different cancers across India. The
incidence in Assam, Manipur, Mizoram, Tripura, and
Nagaland has been reported to be higher (54%). The
world's highest incidence of cancers in men, which
was of the lower pharynx (11.5/100,000 people) and
the tongue (7.6/100,000 people), was reported from
Mizoram. Pondicherry has also reported the incidence
of mouth cancer in males (7.8-8.9/100,000);
however, the highest incidence of nasopharyngeal
cancer has been reported from Nagaland. The
possible reasons for the higher incidence of HNCs in
India include extensive use of tobacco, pan masala
(which include betel quid, areca nuts, and slaked
lime), and gutkha. In 2011, approximately 52,000
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people in the United States were diagnosed with HN
cancers and over 5000 in Canada, and the 5-year
survival rate is currently at 57%. Advances in medical
detection and interventions are helping to increase 5-
year overall cancer survival rates, leading to an ever-
growing number of cancer survivors. Since the long-
lasting effects of the disease and treatments may
impact all survivors, the focus on survivorship care
and patient outcomes is paramount.” Nutritional needs
change for most persons during the phases of cancer
survivorship. Although many cancer survivors live
with active or advanced disease, a large and growing
number live extended, cancer-free lives. 65% of
Americans diagnosed with cancer now live more than
5 years.® The need for informed lifestyle choices for
cancer survivors, becomes particularly important as
they look forward to successful completion of therapy
and search for the best strategies to recover from
treatment and improve their long-term outcomes. For
long-term cancer survivors, an appropriate weight, a
healthful diet, and a physically active lifestyle aimed
at preventing recurrence, second primary cancers, and
other chronic diseases should be a priority. For some,
managing nutritional needs while living with
advanced cancer becomes a particular challenge.*

Toalde 1) GLOBOCAN JOLR ruport shawing NG stutinties of Tndie

Different Modalities of Treatment:

Surgery

After surgery, the body needs extra calories and
protein for wound healing and recovery. This is when
many people experience pain and lethargy. Surgery
related side effects may also render them unable to
have a normal diet. The body’s ability to use nutrients
may also be changed by surgery that involves any
part of the digestive tract (like the mouth, esophagus,
stomach, small intestine, pancreas, colon, or rectum).

Radiation therapy

The type of side effects radiation causes depends on
the area of the body being treated, the size of the area
being treated, the type and total dose of radiation, and
the number of treatments. It usually start around the
second or third week of treatment and peak about
two-thirds of the way through treatment. After
radiation ends, most side effects last 3 or 4 weeks, but
some may last much longer. Side effects effecting
nutrition that may happen during the treatment are
mucositis, odynophagia, dysguesia, dysphagia, sore
throat, dry mouth, thick ropy saliva. Xerostomia,

osteoradionecrosis, changes in taste and smell may
occur long term after treatment

Chemotherapy

The side effects of chemotherapy depends on the
individual and the dose used, but commonly include
fatigue, risk of infection, nausea and vomiting, hair
loss, loss of appetite, and diarrhea. These side
effects usually decline after treatment is completed.

NUTRITION DURING CANCER TREATMENT
Even before treatment begins, cancer can cause
profound metabolic and physiological alterations that
can affect the nutritional needs for protein,
carbohydrate, fat, vitamin, and minerals. Symptoms
such as anorexia, early satiety, changes in taste and
smell, and disturbances of the gastrointestinal tract
are common side effects of cancer treatment and can
lead to inadequate nutrient intake and subsequent
malnutrition.> Substantial weight loss and poor
nutritional status have been documented in more than
50% of patients at the time of diagnosis, although the
prevalence of malnutrition and weight loss varies
widely across cancer types. Maintaining energy
balance or preventing weight loss is therefore vital for
survivors at risk for unintentional weight loss, such as
those who are already malnourished or those who
receive directed treatment to the gastrointestinal tract.
Other patients begin the cancer treatment process in a
state of overweight or obesity, and for some, weight
gain can be a complication of treatment. Nutritional
screening and assessment for survivors should begin
while treatment is being planned and should focus on
both the current nutritional status and anticipated
symptoms related to treatment that could affect
nutritional status.®

Balancing fat, protein and carbohydrate intake:

A common misconception is that all fats, proteins, or
carbohydrates are similar in their health effects. It is
now clear that the type of fat, protein, or
carbohydrate and the food source can make a
difference in long term health. The choice of such
foods is probably more important than the total
amount of fat, carbohydrate, or protein in the diet.
Some fats, such as monounsaturated and omega -3
fatty acids, are associated with reduced risk for heart
disease and possibly cancer, whereas others saturated
fats, are associated with increased risks. Adequate
protein intake is essential during all stages of cancer
treatment, recovery, and long-term survival. The best
choices to meet protein needs are foods low in
saturated fat (e.g., fish, lean poultry, eggs, low-fat
meat, nonfat and low-fat dairy products, nuts, seeds,
and legumes). Healthful carbohydrate choices are
foods that are rich in essential nutrients,
phytochemicals, and fiber, such as whole grains,
vegetables, legumes, and fruit. These foods should
constitute the majority of carbohydrate-containing
foods in the diet. Because nutrient-poor, low-fiber,
carbohydrate-rich foods (highly refined foods such as
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white bread and rice or foods with added sugar)
simply add calories to the diet or replace more
healthful foods, and thereby reduce the overall diet
quality, these foods should be only a small source of
carbohydrate in the diet. Limiting sugar consumption
is recommended.”

Ghrelin:

It is a novel 28-amino acid peptide, which up-
regulates body weight through appetite control,
increase food intake, down-regulate energy
expenditure and induces adiposity. Furthermore,
ghrelin inhibits pro-inflammatory cytokines may
cause oral mucositis and anorexia, which are the
results of weight loss. Thus weight loss during RT is
an early indicator of nutritional decline, we propose
that recombinant ghrelin used prophylactically could
be useful as an appetite stimulant; and preventive of
mucositis because of its anti-inflammatory effect, it
might help patients maintain weight over the course
of curative RT of the HNC and can improve specific
aspects of QOL. This issue warrants further studies.®

Dietary vitamin and mineral supplements:

The use of dietary vitamin and mineral supplements
during cancer treatment is controversial. It may be
counterproductive, for e.g., for survivors to take folic
acid supplements or to eat fortified food products that
contain high levels of folic acid when receiving
methotrexate, a chemotherapy drug that acts by
interfering with folic acid metabolism. Many vitamin
supplements contain higher levels of antioxidants
(e.g.; vit C & E) than those recommended in the
Dietary Reference Intakes for optimal health®.

FOODS WITH ANTICANCER PROPERTIES

Tomatoes

Recent findings Intervention studies show that the
daily consumption of one serving of tomatoes or
tomato products, but not supplementation with
lycopene alone, increases the resistance of
mononuclear leukocytes against DNA strand breaks
induced by reactive oxygen species in healthy
volunteers. Increasing evidence suggests that a single
serving of tomatoes or tomato products ingested daily
may contribute to protect from DNA damage™.
Mechanistic studies also revealed that lycopene
induced the upregulation of the pro-apoptotic protein,
B-cell lymphoma-associated X protein, and therefore,
resulted in the inhibition of the protein kinase B and
mitogen-activated protein kinase signaling pathway.
These data provided insights into the antitumor
activity of lycopene rich foods in Head and Neck
squamous cell Carcinoma.™*

Curcumin

Curcumin has been found to possess anti-cancer
activities via its effect on a variety of biological
pathways involved in mutagenesis, oncogene
expression, cell cycle regulation, apoptosis,

tumorigenesis and metastasis. Curcumin has shown
anti-proliferative effect in multiple cancers, and is an
inhibitor of the transcription factor NF-xB and
downstream gene products (including c-myc, Bcl-2,
COX-2, NOS, Cyclin D1, TNF-qa, interleukins and
MMP-9). In addition, curcumin affects a variety of
growth factor receptors and cell adhesion molecules
involved in tumor growth, angiogenesis and
metastasis.*? Also, gargling with turmeric by head and
neck cancer patients undergoing radiation therapy
provided significant benefit by delaying and reducing
the severity of mucositis.

Turmeric is readily available, relatively inexpensive,
and highly accepted making it useful in cancer
treatment.”

Garlic and Onion

Studies showed there was an inverse relation between
garlic consumption and HNC risk. The pattern of risk
was similar for onion, though the inverse association
was significant for larynx only. In particular, high
garlic use was associated with a significant risk
reduction of overall HNC and oro/hypo pharyngeal
cancers by 26% and 38%, respectively. Further,
consuming more than 3 portions of onion per week
was associated with a significant reduction of
laryngeal cancer risk by more than 30%. The inverse
association between allium vegetables and the risk
HNC may be related to various components of garlic
and onion. Allium vegetables contain many chemicals
with potential antioxidant and anticancer activity,
including organosulfur compounds, flavonoids,
minerals and vitamins. Differences in the
composition, concentration, and activities of bioactive
compounds are seen according to the modalities of
cooking. The modalities of consumption (raw or
cooked) and the cooking methods (boiled, fried and
temperature of oven heating) of allium vegetables are
responsible of their bioavailability and the activity of
their bioactive components. Indeed, it was reported a
reduction of about 30% in quercetin content by
boiling onions, and boiled allium vegetables lose
much of their antioxidant activity. In particular,
cooking garlic may inactivate the enzyme alliinase,
which is responsible for converting allicin to allicin,
which in turn yields all other bioactive compounds.**

Zinc

Zinc has been found to be deficient in many head and
neck cancer patients. In a study, pretreatment zinc
status and nutritional status (measured by the
Prognostic Nutritional Index [PNI]) were correlated
with clinical outcomes in 47 patients. The patients
were followed-up for a median of 52 mo from the
time of enrollment. Our results showed that the tumor
size and overall stage correlated significantly to zinc
status. The results also showed that impaired zinc
status was associated with an increased number of
treatment morbidities, unplanned hospitalizations, and
treatment delays (P, 0.05).The disease-free interval
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was highest for the group which had both zinc-
sufficient and nutrition-sufficient status. Although our
data do not prove conclusively, they do suggest that
impaired zinc status at presentation may contribute to
treatment morbidity, and that for an optimal mean
disease-free interval, a sufficient zinc and nutritional
status is required.”® Zinc sulfate supplements may
help some patients to recover their sense of taste (200
mg 2-3 times a day). This change can be permanent
in some patients.® Zinc sulfate is effective in
reducing the severity of radiation induced
oropharyngeal mucositis. In addition, it delays the
development of mucosis and may be used at a lower
dose (30 mg 3 times daily) with the same benefit but
fewer side effects.”’

Fruits and Vegetables

In studies conducted for fruit and vegetable intake
patient in head and neck cancer patients, the
association was stronger for vegetables than for fruits.
When further sub classified into botanical groups,
those in the highest tertile of leguminosae (dried
beans, string beans and peas), rosaceae (apples,
peach, nectarines, plums, pears and strawberries),
solanaceae (peppers and tomatoes,) and umbelliferae
(carrots,) had decreased risk of head and neck cancer.
Results from this large prospective observational
study are consistent with previous case-control
studies and support the hypothesis that total fruit and
vegetable intake is associated with reduced risk of
head and neck cancer.'®

Flaxseed

Flaxseed has a unique nutrient profile because it is the
most concentrated source of both plant-based
omega-3 fatty acids and more data are needed before
any recommendations can be made to include
flaxseed in the cancer survivors' diet. If survivors
choose to consume flaxseed, using the whole seed
(rather than only the flaxseed oil) provides the
potential benefits of both the omega-3 fatty acids and
fiber, but the seed coat must be broken (either through
grinding or soaking) to liberate the omega-3 fatty
acids. Because of the high propensity of flaxseed oil
to oxidize, it should be consumed or refrigerated
shortly after the seed coat is broken.™. Studies have
also shown that omega-3 fatty acid decreases the
mucosal damage caused by 5-FU-induced
mucositis.™

PERSONAL CARE TO EASE TREATMENT
PHASE:

Established Mucositis®****

Patient education is very important in managing
chemotherapy-induced  and/or  radiation-induced
mucositis: Patients are encouraged to sit upright at a
90degree angle and lean their head slightly forward.
Eat slowly. Food should be cut in to small pieces and
chewed completely. Take small bites, and chew your

food well. Eat small frequent meals instead of heavy
meals. Food taken should be warm, or at room
temperature. Hot food and drinks should be avoided.
Similarly, crunchy foods such as potato chips and
nuts should also be avoided. Choose soft, moist
foods, such as watermelon, yogurt, and pudding.
Finely chopped cooked meat, fruits, and vegetables
should be taken. Milk shakes that have very high
proteins can also be tried. Have a spoonful of warm
soup or other liquid between mouthfuls of food.
Moisten foods with broth, soup, sauces, gravy,
yogurt, or creams. Patients can also try commercial
baby foods, which are nutritious, convenient, and
very easy to swallow. Avoid eating dry, starchy foods
such as toast, crackers, or dry cereal” Sip on fruit
nectars. Usage of straw will not only make drinking
easy but will also avoid direct contact with the
affected portion. In order to relieve discomfort of dry
mouth, patients are asked to rinse mouth with water
before and after every meal. Ice chip- It has been
hypothesized that cooling of oral mucosa using ice
chips will reduce the blood flow to the oral mucosa,
thus reducing the availability of chemotherapeutic
agents to the oral mucosa. Drink plenty of liquids
throughout the day. (Drinking lots of fluids helps thin
mucus) Always carry a bottle of water. Carry a small,
clean spray hottle filled with water to spray water into
your mouth throughout the day to help keep it moist.
Try eating sugar-free mints, cinnamon or lemon drops
or chewing sugar-free gum to make more saliva. Suck
on sugarless candy or chew sugarless gum to
stimulate saliva. Limit caffeine intake, from coffee,
tea, energy drinks, and caffeinated soft drinks. Avoid
alcoholic drinks. Avoid commercial mouthwashes
that contain alcohol. If these supportive measures fail
to meet nutritional needs, then other means of
nutritional support may be temporarily indicated

Oral care

Patients should be referred to the dentist for a
comprehensive examination to identify and correct
any potential complication before cancer therapy is
initiated. This includes the identification of infections
requiring prompt antibiotic therapy to prevent
systemic infection. Patients are encouraged to seek
professional dental care throughout cancer therapy, as
necessary. Routine mouth care should be performed
every 4 days. Patient should be counseled to rinse
mouth thoroughly their teeth with soft toothbrush and
fluoridated toothpaste after every meal and before
bedtime every day after every meal so that the food
particles do not remain in the mouth. Toothbrush
should be changed monthly. The routine oral care of
patients includes removal of dentures, debridement of
necrotic tissues, and oral rinse with saline regularly.
Antibiotic rinses may also be used®

Practice preventive dental care
Clean teeth, Treat dental caries, Repair broken teeth
or dentures, Brush teeth (using a soft toothbrush) or
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dentures after each meal, Remove dentures or bridges
until mouth sores heal., Floss teeth.— Can discontinue
if pain arises or the platelet count is less than
40,000/mm3. Keep mouth and lips moist, Frequently
sip water, Use a saliva substitute, Keep lips
moisturized, Suck on hard candy to stimulate saliva.

Food Safety

Food safety is of special concern for cancer survivors,
especially  during  episodes  of iatrogenic
immunosuppression. During any immunosuppressive
cancer treatment, survivors should be particularly
careful to avoid eating foods that may contain unsafe
levels of pathogenic microorganisms. To make food
as safe as possible, survivors should follow the
general guidelines for food safety: Wash hands
thoroughly before eating. Keep all aspects of food
preparation clean, including washing hands before
food preparation and washing fruits and vegetables
thoroughly. Use special care in handling raw meats,
fish, poultry, and eggs; thoroughly clean all utensils,
countertops, cutting boards, and sponges that have
contacted raw meat; keep raw meats and ready-to-eat
foods separate. Cook to proper temperatures; meat,
poultry, and seafood should be thoroughly cooked,
and beverages (milk and juices) should be
pasteurized. Store foods promptly at low temperatures
to minimize bacterial growth (below 40°F). When
eating in restaurants, avoid foods that may have

bacterial contamination such as salad bars, raw or
undercooked meat, fish, shellfish, poultry, and eggs.

Topical agents that help against mucositis

Natural honey is a product with rich nutritional
qualities that could be a pleasant, simple, and
economic modality for the management of radiation
mucositis.”® Sucralfate mouthwash is beneficial in
decreasing the intensity of radiation induced
mucositis and oral discomfort. It is cheap, easy to
administer with no serious side effect, and maybe
used in patients receiving head and neck
radiotherapy® Hydroxypropyl cellulose (MGI 209),
which is a bio adhesive, may serve as a protective
barrier over mucosal ulceration, allowing pain relief
and improved healing. In a pilot study, investigators
concluded that MGI 209 could relieve oral ulcer
discomfort for at least 3 hours even with exposure to
an acidic, irritating beverage. Topical Anesthetics-
Local anesthetics such as lidocaine, cocaine, and
capsaicin have shown mixed results .° Oral Aloe Vera
mouthwash may not only prevent radiation-induced
mucositis by its wound healing and anti-
inflammatory mechanism, but also may reduce oral
candidiasis of patients undergoing head and neck
radiotherapy due to its antifungal and
immunomodulatory properties.?* Sandalwood oil and
turmeric  based cream-Local application of
sandalwood and turmeric cream can be useful in
radiodermatitis®

American Cancer Society Guidelines on Nutrition and Physical Activity for Cancer Prevention?’

o Eat a variety of healthful foods, with an emphasis on plant sources.

e Eat five or more servings of a variety of vegetables and fruits each day. Choose whole grains in preference to
processed (refined) grains and sugars. Limit consumption of red meats, especially those high in fat and processed.
Choose foods that help to maintain a healthful weight.

o Adopt a physically active lifestyle

o Adults: Engage in at least moderate activity for 30 minutes or more on 5 or more days of the week ; 45 minutes or
more of moderate to vigorous activity on 5 or more days per week may further enhance reductions in the risk for
breast and colon cancer.

o Children and adolescents: Engage in at least 60 minutes/day of moderate to vigorous physical activity at least 5 days
per week.

e Maintain a healthy weight throughout life. Balance caloric intake with physical activity. Lose weight if currently
overweight or obese.

° Limit consumption of alcoholic beverages

CONCLUSION

Cancer survivors are often highly motivated to seek information about food choices, physical activity, dietary
supplement use, and complementary nutritional therapies to improve their treatment outcomes, quality of life
and survival. Physical activity and nutrition play an important role in keeping patients in good form during and
after cancer treatment
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