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IN BRIEF

® Reviews the oral management of head
and neck cancer patients during and after
radiotherapy.

® Provides practical advice for the long-
term oral management of head and neck
cancer patients.

The incidence of head and neck cancer is on the rise. Radiation therapy is one of the major treatment modalities for

the management of oral malignancies. As with any treatment modality, radiation therapy is associated with various
complications. The second part of this series is a review of the oral changes that occur during and after radiotherapy and
the oral management of head and neck oncology patients before, during and after radiotherapy. Dental practitioners will
encounter patients who have been affected by cancer or who are current cancer patents. General dental practitioners
(GDPs) have a vital and proactive role in supporting such patients. The aim of this article is to review the oral management
of these patients during and after radiotherapy, and gives practical advice for GDPs and their teams in the long-term care

of these patients.

INTRODUCTION

Patients undergoing radiotherapy require
significant support from the dental team
both during radiotherapy and once treat-
ment is complete. Much of the advice can be
provided by the patient’s own general dental
practitioner (GDP) in consultation with the
restorative consultant on the oncology care
team. Many patients with cancer will present
to their GDP requiring routine dental care or
advice and treatment for oral complications
resulting from the malignancy and/or treat-
ment modalities, including radiotherapy.

THE ORAL MANAGEMENT OF
ONCOLOGY PATIENTS DURING
RADIOTHERAPY

Oral hygiene instruction

Thorough oral hygiene is essential, espe-
cially during chemotherapy or radiotherapy
treatment when the mouth is inflamed and
sore. The best standard of oral hygiene is
achieved by brushing, however, if this
becomes too painful the use of a mouth
wash is a good alternative. A chlorhexidine
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gluconate mouth rinse at a concentration of
0.2% (Corsodyl) should be used three to four
times daily' and tooth brushing should be
resumed at the earliest opportunity.* When
the mouth is too painful for cleaning and
a mouthwash cannot be tolerated, the oral
tissues should be swabbed with polygon oral
swabs (Fig. 1; Rochaille Medical Limited,
Cambridge, UK) or a gauze soaked in chlo-
rhexidine three to four times daily.' Polygon
swabs are softer than cotton buds and cause
less bleeding and pain when applied to the
already inflamed mucosa.®

It should be noted that there is a Medical
Device Alert with the use of oral swabs
which recommends that it is important to
check the foam head is firmly attached to the
stick before use and not to leave the swabs
soaking as this may affect the strength of the
foam attachment.®

Mucositis and pain relief

A number of different interventions have
been identified as providing some benefit,
albeit weak, to prevent or reduce sever-
ity of mucositis. These include: aloe vera,
amifostine, granulocyte-colony stimulat-
ing factor, intravenous glutamine, honey,
keratinocyte growth factor, laser, polymixin/
tobramycin/amphotericin antibiotic pastille/
paste and sucralfate.” There is some evidence
that mucositis can be reduced by using ice
chips (cryotherapy);’° however, clinically ice
chips are difficult for most patients to tolerate.

Difflam (benzydamine hydrochloride) has
been shown to give symptomatic relief in
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mild to moderate mucositis for some patients,
particularly when used before meals.”” A
2% lignocaine solution mouthwash will help
when symptoms are more severe.""'> Some
authors have shown a chlorhexidine gluco-
nate mouthwash can alleviate symptoms of
mucositis,” although a systematic review
has found no benefit overall for its use in
mucositis prevention.”

Paracetamol, particularly in the form of
mucilage which coats the inflamed mucosa,
can be useful in the early stages. The addi-
tion of codeine or dihydrocodeine can be
useful as intermediate analgesics. Worsening
symptoms are likely to require strong opiates
such as morphine."

The additional symptom of dysphagia has
been reported to be relived with aspirin-
mucaine mouthwash, ideally used before
meals. This should not be used for children
under 12 years of age.'

Oral candidal infections

Patients who are post radiotherapy are more
susceptible to oral candidiasis. When this is
detected, ensuring optimum denture and oral

Fig. 1 Polygon swabs
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hygiene is the appropriate first line measure.
Persistent infection should be treated with
antifungals. The use of nystatin and chlo-
rhexidine simultaneously should be avoided
as there is some evidence to suggest that
both drugs inhibit each other’s action; it
is preferable to separate administration of
these agents by at least one hour.'®

Anti-fungal drugs that are absorbed or
partially absorbed in the gastrointestinal
tract, for example ketaconazole, have also
been highlighted as an effective way of
preventing the development of'” and treat-
ing oral candidiasis.'® Their use has to be
balanced against the potential systemic
side-effects.

Xerostomia

Patients initially develop the symptoms of
xerostomia within a couple of weeks of start-
ing radiotherapy and the dry mouth may not
recover after the treatment has stopped. In
general, this can be helped by frequent sips
of cold water/milk or other sugar free non-
acidic cool drinks."” Frequent sips of water
tend to be the most popular therapy with the
majority of patients.

The use of saliva substitutes may be help-
ful to patients complaining of a dry mouth
and offers symptomatic relief for patients
with insufficient salivary function. There are
a variety of preparations available including
artificial saliva replacements (for example,
gels, sprays and mouth rinses) or salivary
stimulants (for example, chewing gums,
citric acid tablets) (see Table 1). Properly
balanced artificial saliva should be of a
neutral pH and contain electrolytes (includ-
ing fluoride) to correspond approximately
to the composition of saliva. The acidic pH
of some artificial saliva products may be
inappropriate for dentate patients as these
can cause dental erosion. Ideally, dentate
patients should use a fluoride-containing
preparation, as this may protect against
caries. Additionally some preparations are
derived from animal products and may be
unsuitable for vegetarians and people from
certain religious groups.

The British National Formulary states, that
of the proprietary preparations, Aquoral®,
Bioténe Oralbalance® gel or Xerotin® can
be used for any condition giving rise to a
dry mouth. BioXtra®, Glandosane®, Saliva
Orthana®, and Saliveze®, have the Advisory
Committee on Borderline Substances
approval for dry mouth associated only with
radiotherapy or sicca syndrome. Salivix®
pastilles, which act locally as salivary stim-
ulants, are also available for any condition
leading to a dry mouth and saliva stimulat-
ing tablets may be prescribed for dry mouth
in patients with salivary gland impairment
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(and patent salivary ducts). However, all of
the available artificial saliva preparations
may be purchased from a pharmacy.
Other suggested products include:
e Flavourless salad oil or dietary fat
at night time lubricates the lips and
tongue*
e Sugarfree chewing gum stimulates saliva
production.?’ This can be useful where
some residual gland activity still persists.

Dietary advice

Patients are encouraged to maintain a
normal, balanced diet to ensure adequate
nutrition. Dietary advice is ideally given
after liaising with a dietician.' Rigid dietary
control is impractical, however regular rein-
forcement of practical dietary advice is likely
to be more effective.

While the sensation of taste is absent, it
is a good time to give up sugar in tea and
coffee and there is less temptation for sweet
foods and drinks. However, it is important to
maintain such changes when taste sensation
returns, when there is often a sudden crav-
ing for sweet foods. Dentate patients should
be discouraged from attempting to stimulate
salivary flow by sucking sweets, but sugar
free alternatives can be recommended.*

Dysphagia is difficulty with swallowing.
Any patient with dysphagia and the inabil-
ity to take adequate nutrition and hydration
by mouth is considered at high nutritional
risk. Untreated or poorly managed dysphagia
adversely affects quality of life, interferes
with cancer treatment and may lead to life
threatening conditions, such as aspiration
pneumonia. Speech and language therapists
will consider the impact and possible con-
sequences of a communication and/or swal-
lowing disorder in patients with head and
neck cancer. Speech and language therapist
involvement is crucial for planning appro-
priate swallowing rehabilitation.

As post-treatment symptoms lessen some
patients are able to consume more food and
drink orally. Dieticians encourage small fre-
quent meals because appetite can be poor at
this stage. Subsequently, a high calorie sweet
diet may be encouraged for weight main-
tenance. This needs close surveillance to
ensure oral health is not adversely affected.
Dysphagia may be a short- and long-term
problem and may mean that long-term use
of enteral feed or nutritional supplements
is required.

Nutritional supplements such as Ensure
drinks contain refined carbohydrate (sucrose
and/or glucose) and often they are consumed
in frequent small sips. This combined with
lack of good oral hygiene and poor toler-
ance or compliance to fluoride toothpastes
and mouthwashes inevitably makes this a
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Fig. 2e Saliva stimulating tablets (SST)

high caries risk period. Close liaison with the
dietician and dental hygienist at this stage
are essential.

Trismus

Despite better focused radiation dose, pro-
gressive jaw stiffness and limitation of
opening remains a common complication.”
Prevention of trismus, rather than its treat-
ment, is the most desirable objective.?*

Fig. 3 Nutritional supplements - Ensure®
drinks

Patients should be put on home exercises
to maintain maximum opening and jaw
mobility as soon as radiotherapy begins.?>-*’
Increasing trismus should be investigated for
potential local recurrence.?® In the event of
limitation a strict regimen of mouth exer-
cises is advisable to minimise the problem.
A simple wedge made by stacking and taping
together tongue spatulas can be used by the
patient (Fig. 3), both as a guide to improved
opening and as a target for exercises at least
three to four times daily.*

The TheraBite® jaw motion rehabilita-
tion system is a portable system specifically
designed to treat trismus and mandibu-
lar hypomobility (Fig. 4). The system uses
repetitive passive motion and stretching to

Table 1 Saliva substitutes and preparations to treat dry mouth

Fig. 4 Wedge constructed from tongue
spatulas

restore mobility and flexibility of the jaw
musculature, associated joints and connec-
tive tissues.?® Numerous clinical studies have
demonstrated the efficacy of the TheraBite®
system.?*33 TheraBite® apparatus increased

Aquoral®* Oral spray 40 ml, one spray Yes, may be prescribed as No No
onto the inside of each cheek | ‘artificial saliva spray’
three to four times daily
AS Saliva Orthana®* (Fig. 2a) | Oral spray 50 ml. spray 2-3 Yes Yes, 4.2 mg/l Yes, contains porcine derived
times onto oral and pharyn- gastric mucin
geal mucosa, when required
Lozenges (30) Yes No
Biotene Oralbalance®* Saliva replacement gel 50 g Yes, may be prescribed as No Yes, the manufacturer did not
(Fig. 2b) ‘artificial saliva gel' provide further details as to
what these are
BioXtra® products* Moisturising gel 40 ml Yes No Yes, contains animal products
The manufacturer advises proteins extracted from cow's
avoiding use with tooth- Gel mouth spray 50 ml Yes Yes, 150 ppm milk
pastes containing detergents, | Toothpaste 50 ml No Yes, 150 ppm
including sodium lauryl Mouthrinse 250 m|
sulphate.
Glandosane®* (Fig. 2c) Aerosol spray 50 ml (lemon, Yes No No
neutral, peppermint), spray
onto oral and pharyngeal
mucosa as required
Saliveze®* Oral spray 50 ml, mint- Yes No No
flavoured, one spray onto oral
mucosa as required
Salivix®* (Fig. 2d) Pastilles (50), suck one pastille | Yes, may be prescribed as No No
when required, sugar free ‘artificial saliva pastilles'
Saliva stimulating tablets* Tablets (100), allow one tablet | Yes No No
(Fig. 2e) to dissolve slowly in the mouth
when required
Xerotin®* Oral spray 100 ml Yes, may be prescribed as No No
‘artificial saliva oral spray'

pH key: *acidic, neutralt
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mouth opening significantly more than
exercises with wooden tongue spatulas or
manual stretching.'® A commonly used treat-
ment programme is 7-7-7, this being seven
stretches performed seven times per day,
each stretch held for seven seconds. In total,
this is an investment of less than ten minutes
a day. Individuals who suffer from muscle
and/or joint pain may benefit from longer
stretch exercises. An example of a treatment
programme with longer stretches is 5-5-30,
five stretches performed five times per day
or more, each stretch held for 30 seconds.?

THE ORAL MANAGEMENT OF
ONCOLOGY PATIENTS AFTER
RADIOTHERAPY

After radiotherapy has finished, xerostomia
is likely to continue to be a problem for the
patient, and trismus may become progres-
sively worse. The approaches outlined in the
previous section need to be re-emphasised
and continued by the patient.

Fluoride and chlorhexidine regimes

Initial preventive regime

Tooth brushing should be carried out
morning and night with a fluoride-con-
taining toothpaste. The higher fluoride-
containing toothpastes (for example,
Durphat, 5,000 ppm) are optimal if patients
can tolerate their flavour. Some patients find
mint flavoured toothpastes too strong, there-
fore it is important to recommend alternative
product. A sodium fluoride (0.05%) alcohol-
free mouthrinse should be used daily for
xerostomic patients to help arrest any initial
carious lesions. This will help alleviate sen-
sitivity from pre-existing areas of exposed
dentine which have lost the protective action
of saliva.’* Mouthrinse should be used at a
time separate from tooth brushing, such as
lunch or tea-time each day. Rinsing should
be done for one minute; however the strong
flavour may again present as a problem for
some patients. The flavours of biotene, oral
balance products or children’s products are
generally better tolerated. OraNurse is unfla-
voured toothpaste which has 1,450 ppm
sodium fluoride (Fig. 5).

Table 2 Systems of ORN staging

Preventive regime when the above is
ineffective

Studies combining the use of fluoride and
chlorhexidine have been successful in caries
control after radiotherapy.’® A 1% chlorhex-
idine gel should be applied by the patient in
a custom-made applicator tray for five min-
utes every night for 14 days. This is repeated
every three to four months. Such treat-
ment with chlorhexidine has been shown
to keep the level of mutans streptococci
under control for at least three months.**
Several studies have shown that, without
dietary restrictions, caries can be success-
fully controlled by daily self-applications
of 1% sodium fluoride gel in custom-made
applicator trays.’**® Fluoride gel should be
used every day, with ‘breaks’, when it is
substituted for chlorhexidine gel every three
months for a two weeks (as described above).
This level of commitment is difficult to
achieve for many patients. When patients do
not comply fully with such a regime, caries
can be uncontrolled, particularly where both
parotids have been irradiated. Unfortunately,
fluoride gel is now difficult to obtain, as it is
no longer marketed or manufactured in UK.

In some cases trismus may exclude the
construction or use of fluoride trays. The use
of casein phosphopeptide-amorphous cal-
cium phosphate-containing products, such
as GC tooth mousse, can prove to be ben-
eficial for remineralising enamel lesions.*
Tooth mousse comes in a variety of flavours:
strawberry, orange, lemon, vanilla, melon
and mint.

Restorative/periodontal treatment

The effect of radiation on the periodontal
tissues makes them more susceptible to dis-
ease since the vascularity is reduced and the
capacity of the supporting bone to remodel
and repair is impaired. Additionally, the
reduction of salivary flow encourages the
deposition of plaque. Uncontrolled perio-
dontal disease, especially in furcation areas,
can predispose to osteoradionecrosis (ORN),
making it essential that any evidence of
periodontal disease should be treated rig-
orously.***" Non-surgical periodontal and

restorative treatment can be carried-out
as normal.

Extractions

Dental extractions (or any other surgical
intervention involving bone) following radi-
otherapy, put the patient at risk of ORN and
should be avoided if possible. Even soft tissue
surgery or trauma can predispose to ORN. If
unavoidable they should be undertaken in a
hospital environment. Before surgery 0.2%
chlorhexidine gluconate mouthwash should
be used. The extractions should be performed
carefully with minimal trauma where pos-
sible ensuring soft tissue primary closure.
Where multiple extractions are required
hyperbaric oxygen therapy (HBO) has been
recommended both before and after tooth
removal.*? The significant number of ‘dives’
involved can, however, lead to poor compli-
ance. The efficacy of HBO for the prevention
of ORN is equivocal and is currently being
investigated in the UK by a multicentre ran-
domised controlled trial, the hyperbaric oxy-
gen for the prevention of osteoradionecrosis
(HOPON) trial.

A systematic review in 2011 on the inci-
dence and prevention of osteoradionecrosis
after dental extraction in irradiated patients
revealed that the total incidence of ORN is
7%.* When the extractions were performed
in conjuction with prophylatic HBO the inci-
dence was 4%, while extraction in conjuc-
tion with antiobiotics gave an incidence of
6%0.%

Management of ORN

Strenuous efforts should be made to avoid
osteoradionecrosis by pre-radiotherapy den-
tal assessment. Careful oral health mainte-
nance, timely dental treatment and dealing
promptly with oral trauma are all essential
in preventing ORN.

When ORN develops, it typically starts
as a small area of mucosal breakdown with
exposure of the underlying bone. It is often
characterised by deep seated bone pain often
with a purulent discharge which may include
sequestrated bone and may result in signifi-
cant bone loss. If treated inadequately or left
untreated it can be majorly debilitating and

1983 Marx* Response to HBO therapy 111l
1987 Epstein et af*® Disease progression 3
1995 Glanzmann and Gratz Length of bone exposure and treatment | 1-5
necessary
2000 Store and Boysen* Combination of radiological and clini- | 0-3
cal parameters
2002 Schwartz and Kagan*® Imaging and clinical findings 1=l
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significantly impair quality of life.**

There have been several proposed systems
of staging ORN (Table 2). Store and Boysen
described a three stage clinical staging sys-
tem of ORN:*

e Stage 0: mucosal defects only

e Stage I: radiological evidence of necrotic
bone with intact mucosa

Stage Il: positive radiographic findings
with denuded bone intraorally

Stage III: clinically exposed
radionecrotic bone, verified by imaging
techniques, along with skin fistulas and
infection. Radiological evidence of bone
necrosis within the radiation field, where
tumour recurrence has been excluded.

ORN is a painful and debilitating condi-
tion for the patient and can be very diffi-
cult to treat. Oral trauma can be reduced by
implementation of a soft diet and adjustment
or removal of any denture that could be
contributing to trauma. Hyperbaric oxygen
has been used as an adjunctive treatment
modality in the management of ORN since
the 1960s. The basis for applying HBO to
ORN is an extension of Marx’s theory that
ORN is the result of tissue hypoxia, hypocel-
lularity and hypovascularity.*®

The purpose of HBO is to increase the
blood-tissue oxygen gradient, which
enhances the diffusion of oxygen into
hypoxic tissues. The increased oxygen sup-
ply stimulates fibroblast proliferation, angio-
genesis and collagen formation.***°

HBO therapy (HBOT) involves breath-
ing oxygen under increased atmospheric
pressure in a specially designed chamber
(Figs 6 and 7). HBOT at 22.5 atmospheres
pressure for 1.5-2 hours per day may be

BRITISH DENTAL JOURNAL VOLUME 218 NO.2 JAN 23 2015

used. Up to 80 sessions have been recom-
mended to treat severe cases of osteora-
dionecrosis.”>*! Excision of necrosed bone
with primary closure and appropriate HBO
maybe recommended. Closure of any orocu-
taneous fistulae will be required. Hemi-
mandibulectomy may be necessary in severe
cases with appropriate reconstruction, such
surgery being complicated by the irradiated
tissues.*>*3

More recently in the treatment of ORN a
synergic effect has been observed between
pentoxifylline (PTX) and tocopherol (vita-
min E). Antioxidant agent PTX, facilitates
microcirculation, and inhibits the inflam-
matory mechanisms, promotes fibroblast
proliferation and the formation of extracel-
lular matrix. Tocopherol protects the cell
membrane against peroxidation. These are
accessible, well tolerated and safe drugs at
a suggested daily dosage of: PTX dose of
800 mg/day and vitamin E 1000 [U/day (five
days a week); however more clinical trials
are required to validate this treatment.**

Dental recall protocols

The frequency of dental recalls and oral
examination depends on an assessment of
the patient’s risk factors - patients with
unstable oral health will require more fre-
quent monitoring.*® In circumstances of sta-
ble oral health, recall should be agreed with
the primary care dentist, with an appropriate
procedure for re-referral to a consultant in
restorative dentistry if required.*® The risk
of uncontrolled dental disease after cancer
treatment continues indefinitely follow-
ing radiotherapy, as does the risk of ORN.
Without regular reinforcement of preven-
tive regimes and timely care, destruction of

© 2015 Macmillan Publishers Limited. All rights reserved

Fig. 8 HBO chamber in Hull

the dentition can be rapid and difficult to
control. Thus, regular oral heath monitor-
ing is imperative with three monthly recalls
initially until it has been determined that the
patient is maintaining their own dentition,
then recall can be extended.

The role of the general dental
practitioner

Radiotherapy provides increased survival
but has serious adverse consequences which
may be lifelong. During radiotherapy the
patient will require regular monitoring and
support in an effort to decrease the severity
of radiotherapy side effects. Oral complica-
tions become more severe as the patient pro-
gresses through the phase of therapy. Once
the acute side effects have resolved, a strict
dental hygiene care plan and preventive pro-
gramme including fluoride treatments must
be established. Frequent dental maintenance
appointments are imperative not only to check
the patient’s understanding and compliance
of the suggested oral hygiene regime but to
also do a thorough extra-oral and intra-oral
examination to screen or any new pathology
or recurrence.

The GDP has an ongoing role in the tertiary
prevention, lifelong vigilance is required and
for any patient with a suspicion of recurrence
or a new primary malignancy an urgent refer-
ral is required.

For those patients who require oral reha-
bilitation, a consultant with experience in
maxillofacial prosthetics and implantology
is required. This consultant should man-
age the oral care and dental treatment for
such patients and after treatment is com-
plete should liaise with the GDP to ensure its
maintenance
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SUMMARY

It is essential that a multidisciplinary
approach be used for the oral management
of head and neck cancer patients. Improving
survival rates and an ageing population
means that GDPs will see many more survi-
vors of head and neck cancer in the future,
with an increased burden of dental care
in the longer term and an increased need
for monitoring and secondary prevention.
The patient’s GDP in communication with
the restorative consultant on the oncology
core team can deliver much of the advice
and treatment required. Consequently, it is
imperative that GDPs have sound under-
standing of the oral and dental management
of head and neck cancer patients before, dur-
ing and after radiotherapy.
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