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This guideline presents the updated evidence regarding the oral and dental
management of patients throughout their journey of cancer therapy. It
draws on the best available evidence to make recommendations that will
assist dental professionals in improving the outcomes and quality of life for
this vulnerable patient cohort.

Cancer remains a leading cause of death worldwide. According to the World
Health Organization (WHO), in 2022, there were an estimated 20 million
new cancer cases and 9.7 million cancer-related deaths globally (1). The
estimated number of people who were alive within 5 years following a
cancer diagnosis is 53.5 million (2).

Strikingly, over 35 million new cancer cases are predicted by 2050. This
rapidly growing global cancer burden reflects both population ageing and
growth, as well as changes to people’s exposure to risk factors, several of
which are associated with socioeconomic development. Tobacco, alcohol
and obesity remain key factors driving the increasing incidence of cancer,
with air pollution still a key driver of environmental risk factors.
Furthermore, an association between human papillomavirus in the
development of oropharyngeal squamous cell carcinoma was recognised in
2007, by the International Agency for Research against Cancer (3).

Globally, approximately 1 in 5 people develop cancer in their lifetime,
approximately 1 in 9 men and 1 in 12 women die from the disease. This
lifetime risk varies from country to country largely due to socioeconomic
factors. For example, it is estimated that nearly 1 in 2 people born in the
UK in 1961 will be diagnosed with some form of cancer during their lifetime

(4).

According to the International Agency for Research on Cancer Global Health
Observatory, 10 types of cancer collectively account for approximately two-
thirds of new cases and deaths globally in 2022 (5). Lung cancer was the
most commonly occurring cancer worldwide with 2.5 million new cases
accounting for 12.4% of the total new cases. Female breast cancer ranked
second (2.3 million cases, 11.6%), followed by colorectal cancer (1.9
million cases, 9.6%), prostate cancer (1.5 million cases, 7.3%), and
stomach cancer (970 000 cases, 4.9%).

Global estimates indicate that approximately 400 000 children and
adolescents (0-19 years old) develop cancer (6). The most common types
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of cancer in this population include leukaemias, brain tumours, lymphomas,
and solid tumours such as neuroblastoma and Wilms tumour.

In the U.K., childhood cancer accounts for 1% of annual cancer diagnoses,
with approximately 1,900 cases diagnosed each year (7). Furthermore,
there has been an increase in incidence of cancer in children and young
people in the last two decades.

Childhood cancer has a high overall survival rate, with 84% of children
surviving for five years or more (7). However, children and young people
generally receive aggressive, multi-agent cancer treatments to cure their
disease and many experience significant morbidity (8). Hence late effects
are common in childhood cancer survivors with 60-90% of developing at
least one adverse health-related outcome, and 20-80% experiencing
serious or life-threatening complications during adulthood (9). This
highlights the need for long-term screening of children and young adult
cancer survivors.

Oral complications related to cancer therapy are relatively common (10).
Indeed, it has been reported in 90% to 100% of the patients receiving
radiotherapy involving the oral cavity (11). These oral complications can be
both acute and chronic as summarised in Tables 1 and 2. Despite the
evolution of cancer therapies, oral complications remain a significant
concern for cancer patients, affecting quality of life (12-16) and potentially
impacting treatment outcomes and/or resulting in interruption of cancer
treatment (15,17).

Hence, dental professionals are key stakeholders in cancer management
pathways and play a crucial role in preventing and managing oral
complications associated with cancer and its treatment. The key to this is
optimisation of oral health prior to, during and post cancer therapy to
deliver an improved quality of life and reduce the risk of interruption of
cancer therapy (18-22). Collaborative care pathways between oncologists
and dental professionals are essential to achieve these optimal patient
outcomes. Emphasis on timely preventive oral care, early intervention, and
supportive care is crucial.

The aim of this guideline is:

To improve the quality of life for patients receiving cancer therapy
that has implications for oral comfort and function, by promoting
consistent, evidence-based high standards of oral care through a
co-ordinated team approach.




The scope of this guideline is to provide an overview of current
recommendations to support the oral and dental care for patients receiving
cancer therapy. The cancer therapy modalities included are:

Chemotherapy

Immunotherapy

Radiotherapy to the head and neck region

Surgery to the head and neck region

Haematopoietic stem cell transplantation - involves chemotherapy
+/- total body irradiation

It is important to note that haematopoietic stem cell transplants are
increasingly utilised for non-malignant conditions, particularly in children
(23), including thalassaemia, sickle cell anaemia, immunodeficiencies, and
inborn errors of metabolisms. Although these patients do not have a
diagnosis of cancer, they receive cancer treatments and are under the care
of both the haematology and oncology teams. Hence, they are included in
the scope of this guideline.

Readers are encouraged to consult complementary guidelines, including
those specific to head and neck cancer patients (17,24-28).

The recommendations must be seen as a contribution to total patient care
and as such should always be implemented in conjunction with the care
priorities agreed with the oncology team.

Following initial publication in 1997 of the RCS England/BSDH Clinical
Guideline on '‘The Oral Management of Oncology Patients Requiring
Radiotherapy, Chemotherapy and/or Bone Marrow Transplantation,” and
subsequent updates in 2004, 2012 and 2018, this guideline has been widely
utilised both nationally and internationally.

It is acknowledged that the scope of this guideline is extensive given that
it covers multiple oral and dental complications and related management
strategies for both children and adults. In view of this wide remit, this
current update seeks to make the information presented more accessible
to users, reflected in the change of the title, format and the production of
a quick reference easy-read supplement.

The key recommendation(s) are presented at the start of each section in a
table format. Where appropriate, a more detailed explanation of the
evidence is presented after the key recommendation(s). An easy read
version with the key recommendations is planned for release in 2026.
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The views and/or interests of any funding bodies have not influenced the
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This guideline is due for further review in 2030.

The Faculty of Dental Surgery Clinical Standards Committee Standard
Operating Procedure for developing guidelines was followed when updating
these guidelines. The search strategy utilised by the workstreams was
based on the extension to the latest Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA- S 2020). “Key” or
“seminal” papers were used to verify the final search strategy for each
subgroup, before application of publication date restrictions. The searches
were undertaken in January 2024 and included publications from 2017
onwards to identify additional evidence that has emerged since the 2018
version of these guidelines. A PRISMA flow diagram from the paediatric
subgroup is included in appendix Xx. Search strategies are available on
request.

Databases
e The following healthcare databases were searched: Ovid Embase; Ovid

MEDLINE; CINAHL via EBSCOhost; Dentistry and Oral Sciences Source
via EBSCOhost; and Scopus



Reports published by relevant healthcare charities and non-commercial
organisations were obtained from their websites

Relevant theses were obtained via the British Library EThOS database,
if available at the time of searching

Supplementary searches included forward and backward citation
searching against included studies and reports

Exclusion: commentaries and editorials, conference abstracts study
protocols, publications written in language other than English, articles
published prior to 2017.

Grading of evidence:

Content analysis of recommendations and outcomes and grading of the
quality (or certainty) of evidence and strength of recommendations
based on GRADE (Grading of Recommendations, Assessment,
Development and Evaluations).

This reflects the extent to which the Guideline Development Group is
confident the statement/recommendation is appropriate for the range of
patients for whom the recommendation is intended.

Given the scope of this review, the GRADE levels of evidence are
summarised in a supplement which accompanies this guideline.

Within the recommendations in the guideline the terms ‘should’” or
‘consider’ typically indicate the intended strength of evidence (NICE
reference:
https://www.nice.org.uk/process/pmg20/chapter/interpreting-the-
evidence-and-writing-the-guideline#wording-the-recommendations)

Outcomes:

Conclusions or recommendations relevant to the prevention of adverse
outcomes are reported

The Faculty of Dental Surgery of the Royal College of Surgeons of
England

British Society for Special Care Dentistry

Children & Young People’s Cancer Association (CCLG)
Scottish Dental Clinical Effectiveness Programme (SDCEP)
Mouth Cancer Foundation

The above associate bodies provided external review of the guidelines, and
their feedback was incorporated into the final agreed version.



1.8 Supporting Tools

e An easy reference guide with the key recommendations available in

2026
e Patient information leaflets specific for:
- Adults undergoing head and neck cancer therapy
- Patients undergoing oncology/haematology care
e GRADE levels of evidence summary document for all the subgroups

i

Navdeep Kumar, Chair of the Guideline Development Group

Scottish Dental Mouth Cancer
Clinical Effectiveness Programme Foundation

British Society of The Children &
Special Care Dentistry @ Young People's
Cancer Association
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It is recognised that not all cancer centres have a linked multi-disciplinary
dental team and dental hygienist or dental therapist support within their
established patient pathways. However, all patients diagnosed with cancer
should have access to oral/dental care to help prevent or minimise oral
complications during cancer therapy. This may include an NHS General
Dental Practitioner, Community Dental Service and/or Hospital-based
Dental Service, with the appropriate experience and use of skills mix to
improve accessibility of dental treatment and/or advice (29).

Oral care should be seen as a contribution to total patient care pathway
and implemented in conjunction with the care priorities agreed with the
oncology team (30). A multispecialty, multidisciplinary and collaborative
care approach is required to achieve best oral outcomes and an efficient
oral care pathway (26,29,31). Use of specific ‘Oral Care Guidance for the
Oncology Nursing Team’ as summarised in Table 1, can assist in ensuring
this is formally established.

The pathway should include access to oral/dental care support, prior,
during and after cancer therapy. Prior to cancer therapy, there should be
an established referral pathways/forms for referral (32), including:
- Referral from the oncology/haematology team to the assessing
dentist
- Referral to the specialist dentist from primary care
- Process to inform the oncology/haematology team of the patient’s
oral health status and recommended urgent dental treatment

The referral pathway should ensure that the oncology team liaises as early
as possible with the dental team to provide details of the planned cancer
therapy. In the case of patients with head and neck cancer, it is important
to undertake the oral assessment when the cancer treatment plan is
available. This will allow the dental team to be aware of areas in the
mandible and maxilla that may be involved in surgery and/or radiotherapy.
Whilst localised pathways vary, it has been suggested that dental teams
should assess the patient approximately one month before cancer therapy
involving radiotherapy to the head and neck region begins in order to allow
urgent dental treatment to be arranged and to subsequently ensure
adequate time for recovery from any required invasive dental procedures
(33).

During cancer therapy, there should be established pathways for arranging
urgent dental review for any acute oral/dental complications if required.
After cancer therapy, a discharge oral care protocol should be in place which
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includes a defined protocol for ensuring continuity of oral care post-
discharge from a Hospital-based Dental Service.

There continues to be no universally accepted pre-cancer therapy dental
protocol because of the lack of clinical trials evaluating the efficacy of a
specific approach. Many of the proposed dental protocols are related to
specific cancers only, such as head and neck cancer where the mouth may
receive significant irradiation/chemoradiation (24-28). There are emerging
studies starting to define pathways for haemato-oncology patients (18,34).

Nevertheless, the importance of optimisation of oral health in relation to all
cancers is well established (29,35-37). This should be supported by good
communication between the multidisciplinary team, including the oncology
and dental teams (36). In addition to maintaining dental health, there
should be specific consideration in relation to the numerous potential oral
complications of cancer therapy and their management (Tables 2-3).

Time must be made available during the pre-treatment phase of cancer
therapy for a dental assessment and necessary emergency care, especially
when radiotherapy is planned and for those where dental treatment may
be contraindicated once oncology intervention commences (24,27,29).
Ideally, a comprehensive oral evaluation should take place as soon as
practicable after cancer diagnosis to allow maximum time for dental
treatment and subsequent healing (27,33,38).
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Treatment recommendations for adult patients with cancer are often not
directly transferrable to children and young people (CYP). In view of this,
specific recommendations for the CYP patient group are presented
separately in this section. These have been made in line with Delivering
Better Oral Health toolkit for prevention, the SDCEP Guidance for
Prevention and Management of Dental Caries in Children, and the Children
and Young People’s Cancer Association (CCLG) recommendations for
prevention and management of oral complications in CYP with cancer (39-
41).

General recommendations

From the point of diagnosis, consideration should be made to dental
care access for CYP for dental assessment, professional preventative
intervention and advice, and dental recall during and after cancer
therapies

The gold standard is that all children and young people with a new
cancer diagnosis should be referred to a specialist paediatric
dental team for assessment (41)

Children and young people should have access to a General Dental
Practitioner, Community Dental Service and/or Hospital-based
Paediatric Dental Service before, during and following cancer
treatment

For specialist paediatric dental units working with a cancer centre,
there should be a mechanism of notification for new patients.
Embedding this mechanism into work infrastructure supports timely
dental assessment of these patients (42)

The routine dental care provider in community or general dental
practice should be notified of the cancer diagnosis and arrangements
for care during cancer treatment as directed by the hospital dental
team, in a shared care arrangement

If there is no specialist paediatric dental unit liaising with the cancer
centre, there should be clear communication between the cancer
centre and routine dental care provider to support delivery of
treatment
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o Appropriate training in oral assessment should be available for the
oncology nurses within the cancer centre, ideally in collaboration with
a member of the dental team

Prior to Cancer Therapy

e All children should undergo a dental assessment, including
radiographs where possible, at the time of diagnosis. Ideally, this
should be before commencement of cancer therapy, or as soon as
practicably possible

o Families should be made aware of the acute oral side effects of cancer
therapies (including oral mucositis, opportunistic infections), and
potential for late effects affecting oral health (including growth and
development - see section 4.12).

During Cancer Therapy
« Protocols for accessing urgent dental care should be established

« Children and young people should be considered to be high caries
risk throughout their cancer treatment, regardless of existing dental
disease (see section 4.4). They should receive a dental examination
every three months during their cancer treatment due to their
high-risk status (43)

After Cancer Therapy

« The recall interval should be determined on an individual basis
dependent on risk factors and the presence of active dental disease.
Patients who persist with long-term energy-dense diets high in refined
sugars and dietary supplements must be monitored closely for caries
development (44). Children and young people with cancer treatment
related enamel defects and/or xerostomia will be at particularly
increased caries risk (45-47)

e It is recommended within HSCT Late Effects Surveillance
Guidance that children with a history of stem cell transplant have a
dental examination every six months as a minimum, with special
consideration for those with a history of radiation treatment or chronic
Graft versus Host Disease (GvHD) due to their increased risk of
xerostomia and secondary malignancy (45)

« Life-long follow up for children and young people is advised due to
the late effects of cancer therapy and their increased risk of oral
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cancers, which has been demonstrated to be 5-fold compared to the
general population (48). Where appropriate, this can be completed by
the General Dental Practitioner, in close liaison with secondary and
tertiary specialist dental services as need arises based on complexity
of dental care requirements and age

General recommendations

When treatment planning for CYP at the point of cancer diagnosis,
consideration should be made for the prognosis of teeth, time to
exfoliation (for primary teeth), and the likelihood of dental pain
or infection occurring during cancer therapy

General anaesthesia may be indicated for the delivery of dental
treatment for CYP due to potentially reduced co-operative ability,
dental anxiety and/or the extent of dental treatment required (49)

Treatment planning in paediatric oncology patients is therefore
often more radical, with extraction of teeth of poor prognosis, to
eliminate risk of subsequent dental infections during active cancer
treatment and the risk of repeat general anaesthesia

For these reasons, pulp treatment of primary molar teeth is
generally not recommended in this immunocompromised
population (50)

A high-risk preventative approach should be adopted throughout
cancer treatment from the point of diagnosis

The least invasive, feasible, permanent restorative approach
with the best supporting evidence-base should be selected

Clinicians should carefully evaluate the potential impact of metal
restorations, including pre-formed metal crowns, on the image
quality and diagnostic accuracy of magnetic resonance imaging (MRI),
particularly in cases where MRI will be used for long-term follow-up

Where extractions are indicated, there should be consideration and
discussion of the relevant risks of osteoradionecrosis and medication
related osteonecrosis of the jaw (sections 4.7 and 4.8)
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Dental teams should seek to combine dental care with other planned
medical and surgical procedures with general anaesthetic where
possible (49)

Prior to Cancer Therapy

Dental treatment should be completed prior to starting cancer
therapy where this is feasible

During Cancer Therapy

Elective dental treatment should be avoided where possible as
the suppressive effect on the bone marrow may cause low platelets,
low white cells, and anaemia

When dental treatment is indicated during cancer treatment, special
care needs to be taken and timing of dental treatment should be
agreed in liaison with the haematology and/or the oncology team, with
relevant pre-operative blood counts checked 24-48 hours before
treatment (section 4.3)

If the urgent dental treatment is invasive (involving manipulation of
dento-gingival junction, the periapical region, or perforation of the oral
mucosa (42)), this should be undertaken either by a Consultant or
Specialist in Paediatric Dentistry where possible, in close liaison
with the patient’s oncology/haematology team

Hospital-based dental teams should liaise with oncology teams
regarding the suitability and feasibility of completing dental treatment
at the same time as any planned procedures under general
anaesthesia (e.g., lumbar punctures or placement of venous access
devices) to reduce the number of general anaesthetics required

Consideration should be made to management of oral mucositis,
with specific treatment recommendations outlined in section 4.9

After Cancer Therapy

Dental treatment should usually be provided in primary care
following completion of cancer therapies

Consideration should be made regarding the need for ongoing
specialist input for CYP with oral late-effects or complex dental
anomaly following completion of cancer therapy
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General recommendations

« Close liaison with the medical team is required to plan appropriate
timing of dental treatment around haematology/oncology treatment
regimens and their relevant side effects

« Where the cancer and/or the cancer therapy may directly impact on
the patient’'s full blood count, haematological support and/or
antibiotic prophylaxis may be warranted

o A full blood count, and any other blood tests advised by the medical
team, should be completed 24-48 hours before invasive dental
treatment and interpreted in liaison with oncology/haematology team
(see Table 4)

General recommendations

o Oral health education should be delivered by a designated member of
the dental team or, in the absence of a dentally trained individual, a
member of the medical or nursing team who has received
appropriate training

o Children and young people should be considered to be high caries
risk throughout their cancer treatment, regardless of existing
dental disease, due to the potential implications of dental caries on
their cancer treatment

 Preventative advice and intervention should be delivered in line
with the Delivering Better Oral Health toolkit for children at high risk
of dental caries (39)

e This should focus on toothbrushing with appropriately
fluoridated toothpaste two times per day (including at nighttime),
use of fluoride mouthrinses at a time separate to toothbrushing
(where age appropriate) and professional fluoride varnish
application at dental recall

 Dietary advice should be tailored to the child in accordance and
liaison with their wider dietitian led nutrition plan where
possible. Limiting the frequency of sugary foods and advising on the
timing of sugar intake (i.e. at mealtimes) supports oral health.
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Advising sugar-free between meal snacks, warning of hidden sugars
in foods, and highlighting the high acid content of certain drinks may
support dietary advice

« Where possible, sugar free medication should be considered, if
available, in order to minimise cariogenic effects

Prior to Cancer Therapy

o Oral health education, encompassing toothbrushing instruction should
be given to children and parents/guardians prior to commencing
cancer therapy, supported with written information, as this approach
has been shown to reduce the severity of complications such as oral
mucositis (51)

During Cancer Therapy

« A soft bristled toothbrush with a small head can be a useful
adjunct to oral hygiene

o There is no strong evidence to support the use of medicated oral
rinses and mouthwashes during cancer treatment

After Cancer Therapy

« Families should be made aware of any oral late effects of cancer
therapy that increases their child’s caries risk (e.g. xerostomia)

General recommendations

o For paediatric patients, the least invasive restorative strategy with
the strongest supporting evidence should be selected (40)

o Teeth should be restored with a definitive permanent restorative
material

« Glass ionomer cements should not be utilised as definitive
restorations as they have been shown to have a high failure rate,
particularly for proximal lesions in primary molars (52)
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Preformed metal crowns placed by the Hall Technique have a high
success rate, coupled with a high level of acceptability for restoration
of primary molars in the dental chair (53,54). However, they are
associated with additional distortion on magnetic resonance
imaging (MRI) when compared to composite restorations (55). These
artefacts have been reported to be predominantly confined to the oral
cavity and maxillary sinuses, rather than the brain, and were related
to the number of restorations placed (55). The potential impact of
placing multiple SSCs on the diagnostic quality of MRI should be
considered when treatment planning for paediatric patients requiring
regular MRI imaging as part of their long term follow up

General recommendations

Children and young people should have teeth of questionable
prognosis removed in liaison with the oncology/haematology team,
with consideration for abnormal blood counts (section 4.3)

The implications of any dental extractions subsequent to
radiotherapy must be sensitively explained to the patient and
parents/guardians. See sections 4.7 and 4.8 regarding
osteoradionecrosis (ORN) and medication related osteonecrosis of the
jaw (MRONJ) risk in this population

General recommendations

The reported prevalence of ORN in CYP is low and specific
recommendations cannot be made

Although CYP are at high risk of long-term radiotherapy related
toxicities, the prevalence of ORN is relatively low; this may be in part
due to the relatively fewer number of patients receiving high dose
radiotherapy for head and neck cancer in this population when compared
to adults.

There is an increased use of proton beam therapy (PBT) in paediatric
patients, but there is a relative lack of evidence regarding the
relationship between dosimetry and ORN incidence. Where ORN has
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been reported, this was described in 1.7% (2 patients) in a cohort of
117 paediatric patients receiving PBT for head and neck cancer (56).

General recommendations

MRONJ has been very rarely reported in CYP and hence specific
recommendations cannot be made

There is very little evidence of incidence of MRONJ in children
following bisphosphonates, denosumab, or bevacizumab therapy
(57,58).

A case of MRONJ following permanent tooth extraction in a 9-year-
old patient being treated with subcutaneous denosumab has recently
been reported (59). Management and follow-up of this case was affected
by the COVID-19 pandemic, but complete bony healing and symptom
resolution was reported following a short course of doxycycline. This
presents the first paediatric case report of MRONJ and demonstrates the
potential for this treatment related side effect to occur in CYP.

General recommendations

It is recommended that CYP are closely monitored for the
development of mucositis, as they are more likely to experience
mucositis when compared to adults due to the high cell turnover in
this population (60)

Consider the complex negative impact of oral mucositis on CYP
during cancer treatment, including the likelihood of complex
biopsychosocial impacts on eating, and a sense of removal from their
normality (61)

The specific recommendations below have been made following
comprehensive literature review and with consideration of relevant
international guidelines within paediatric oncology (41,62,63)

Oral health o Mucositis education should be encompassed
education in the oral health education delivered to

families at initial dental assessment (51,64)
o Written information may support
understanding and improved oral health
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Cryotherapy

Recommended for mucositis prevention in
older, co-operative patients, receiving
select short infusion chemotherapies such as
melphalan or 5-fluorouracil (62)

Sugar containing flavoured ice lollies
should not be used for cryotherapy due to
the increased caries risk of holding these in
the mouth for prolonged periods of time

Photobiomodulation
- PBM

(previously referred
to as low-level laser
treatment)

Recommendations are made for use of
photobiomodulation due to demonstrated
effectiveness in reducing incidence of
severe oral mucositis in paediatric
populations (65-67)

Specifically, intraoral PBM treatment in the
red-light spectrum (620-750nm) is
recommended for children and young people
receiving haematopoietic stem cell
transplantation (HSCT) or radiotherapy
for head and neck carcinoma (62)

There is a weaker recommendation for the
use of photobiomodulation for other
paediatric patients at high risk of developing
mucositis during cancer therapy (63)
Photobiomodulation has been demonstrated
to be highly acceptable to children and young
people and healthcare teams in recent
qualitative research (68)

It should be noted that photobiomodulation
requires implementation of equipment and
training and is not routinely available in all
children’s cancer centres (69)

Mouth rinses and
mucoadhesive gels

There is insufficient evidence to support
the use of mouth rinses and
mucoadhesive gels in mucositis
prevention

However, they may support oral hygiene and
oral clearance and maintaining patient
comfort

Consideration should be made to children’s
ability to expectorate mouthwashes
effectively based on their age

Additionally, qualitative research has shown
that some children and young people dislike
their sensation and taste and may struggle to
cooperate with their use (61)

Chlorhexidine

Recommendations are made against the use
of chlorhexidine for mucositis prevention (64)
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Keratinocyte « Recommendations are made against the
growth factor (KGF) routine use of KGF in paediatric patients due
e.g. Palifermin to known short term adverse effects, potential
for long term negative effects on cancer
outcomes, high cost, and limited availability

(44)
Granulocyte colony |« Recommendations are made against the use
stimulating factor of these GCSFs for mucositis prevention in
(GCSF) paediatric patients due to lack of clear benefit,

adverse effects, and high cost (62)

Zinc e A recently conducted randomised controlled
trial found no protective effect of zinc
supplementation in prevention of oral
mucositis in CYP (70)

Honey o A recent systematic review and meta-analysis
of five included studies found honey to be
effective in treatment of oral mucositis in
paediatric patients (71)

« However, this approach has a limited
evidence base and is not recommended
due to the cariogenic effect of regular,
prolonged application of topical honey in this
high caries risk population

General recommendations

o Consideration should be made to the potential impact of metal
brackets and bonded retainers on diagnostic quality of magnetic
resonance imaging

Prior to Cancer Therapy

- Removal of orthodontic appliances prior to cancer therapy
should be considered in liaison with the providing orthodontic team
due to potential risks associated with oral health, oral mucositis,
xerostomia, and increased caries risk during cancer treatment (72)

During Cancer Therapy

e Orthodontic treatment is not recommended due to increased
associated oral health risks and treatment burden
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After Cancer Therapy

The decision to embark upon orthodontic treatment after cancer
treatment must be taken carefully and discussed with the patient’s
medical team in advance. Recommendations may vary depending
on the type of cancer treatment modality utilised (72).

Use of metal brackets and bonded retainers can result in
artefacts on magnetic resonance imaging (MRI) (73). The
potential impact of metallic orthodontic components on the diagnostic
quality of MRI should be considered when treatment planning for
paediatric patients requiring regular MRI imaging as part of their long
term follow up.

Overall health, susceptibility to dental caries, and response to
oral health prevention regimes should be carefully assessed prior to
commencement of orthodontic treatment (74).

Consideration should be made on the magnitude and duration of
orthodontic forces applied in cases where root development has
been affected by cancer treatment and the advantages and
disadvantages of proposed treatment explained carefully to the patient
(75).

Consideration should be made on the impact of oral
bisphosphonates in inhibiting orthodontic tooth movement,
prolonging treatment time, and increasing the odds of poor space
closure and poor root parallelism (76).

Although it is unclear whether orthodontic treatment can precipitate
MRONJ in patients taking antiresorptive therapy such as
bisphosphonates (77), the general consensus is to avoid orthodontic
treatment when IV bisphosphonates are being administered
and for a period after cessation (although there is currently no
agreement on the duration of this period). If orthodontic
intervention is deemed necessary, it should be approached with
caution, involving multidisciplinary consultation and informed patient
consent.

The risk of ORN and MRONJ should be considered carefully if
orthodontic extractions are anticipated
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General recommendations

o In children receiving cancer therapy, general growth, including facial
growth and dental development should be closely monitored

Prior to Cancer Therapy

« Families should be made aware of the potential oral late effects of
cancer therapies in relation to growth and development

During Cancer Therapy

e Growth and development should be closely monitored as part of
regular dental assessment

After Cancer Therapy

« Theincreased risk of dental developmental abnormalities should
be considered in survivors of childhood cancer who received
radiotherapy, chemotherapy and total body irradiation or high-dose
chemotherapy prior to stem cell transplant - these abnormalities
include agenesis, microdontia, hypoplasia, arrested root development
and enamel defects, in addition to xerostomia (45,46,78-81)

o It should be noted that the risk of dental abnormalities increases
with younger age at treatment, higher doses of radiation and
alkylating agents (e.g. cyclophosphamide), and use of multiple cancer
treatment modalities (45,75,81)

o It should be noted that children and young people may also have
impaired vertical face growth, particularly in the lower third region
(82)

o Orthopantomograms should be used to evaluate potential dental
anomalies and root development and are recommended in HSCT Late
Effects Surveillance Guidance for children and young people after stem
cell transplant, prior to dental treatment (45)
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Referral to a specialist for multi-disciplinary care should be
considered for children and young people with complex dental
anomalies
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General recommendations

All adults undergoing cancer therapy should have access to a General
Dental Practitioner, Community Dental Service and/or Hospital-based
Dental Service before, during and following cancer treatment

For patients undergoing cancer therapy for head and neck cancer,
it is essential that a specialist hospital-based dental service is an
integral part of the multidisciplinary team (32)

There should be a mechanism of notification for new patients to
support timely dental assessment of these patients

The routine dental care provider in community or general dental
practice should be notified of the cancer diagnosis and arrangements
for care during cancer treatment as directed by the hospital dental
team, in a shared care arrangement

Appropriate training in oral assessment and appropriate referral
for dental input, should be available for the oncology nurses within the
cancer centre, ideally in collaboration with a member of the dental
team

Prior to Cancer Therapy

All adults should undergo a dental assessment, including
radiographs where possible, before commencement of cancer therapy,
or as soon as practicably possible

The dental assessment should be scheduled as early as possible
after cancer diagnosis to allow time for any necessary dental treatment
to be completed before cancer therapy commences. It has been
suggested that this should ideally be one month before cancer
therapy begins in order to allow urgent dental treatment to be
arranged and to subsequently ensure adequate time for recovery from
any required invasive dental procedures (33)

The assessment should include a risk assessment for potential
odontogenic complications during and/or after cancer therapy (34)

The dental team should liaise closely with the patient’s
oncology/haematology team, in relation to the oral/dental
findings, risk assessment and proposed dental treatment plan
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During Cancer Therapy

Elective dental treatment should be avoided during active cancer
therapy where possible

Protocols for accessing urgent dental care dental service should be
established

If any dental intervention is deemed urgent, close liaison with the
oncology and/or haematology team is required regarding timing of
treatment and completion of relevant pre-operative blood counts
(24-48 hours before treatment)

After Cancer Therapy

Patients should be reviewed at the earliest opportunity after the

completion of cancer therapy, taking into account that the general

cancer therapy side-effects may impact the feasibility of immediate

post-treatment dental review

For patients with head and neck cancer who have received cancer

therapy:

- Support and advice should be provided for the possible longer term
side effects (Table 3) (83)

- Consider the provision of specialist prosthodontic care, for example
obturators

Remote follow-up using teledentistry can effectively support patients

with oral health improvement and can act as a safety net if patients

cannot readily access other care providers (84)

For patients receiving head and neck cancer therapy, there should an

agreed patient-specific minimum period of oral health

monitoring by the specialist dentist prior to discharge to primary

care

The discharge protocol should include a protocol for ensuring
continuing oral care in an appropriate primary dental service

Life-long follow up by the General Dental Practitioner, in close
liaison with secondary/tertiary specialist dental services s
recommended

The frequency of dental visits should be individualised, often
requiring more frequent visits.
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General recommendations

« For all patients receiving cancer therapy, the aims of dental
treatment planning are to:

Identify existing oral disease and potential risk of oral disease
Develop a plan for preventative oral health care, smoking and
alcohol cessation advice, and where required, periodontal care,
restorations and dental extractions

Confirm if urgent dental intervention is required prior to
commencement of cancer therapy

Ensure close liaison with oncology/haematology teams when
invasive dental treatment such as those that involve
manipulation of dento-gingival junction (including dental
extractions), the periapical region, or perforation of the oral mucosa
(85,86) is required

Where possible carious teeth should be definitively restored or
stabilised with appropriate restorations

Remove infectious oral foci no less than 10 days before the start
of cancer therapy. It should be borne in mind that permanent teeth
with asymptomatic periapical lesions of <5mm are rarely
exacerbated by cancer therapy (37). Hence clinical judgement
needs to be made on the overall prognosis

Ensure the patient is dentally fit before cancer therapy
commences (i.e. no active dental pathology, pain, or urgent
treatment needs, and being in a stable oral health condition that
poses no risk to cancer therapy)

o It should be recognised that extraction of teeth prior to cancer therapy
can cause considerable distress to patients. In view of this, it is
recommended that a tier system is used to facilitate discussions with
the patient and the haematology/oncology team:

Tier 1 - current poor prognosis/infection risk (e.g. direct
association with the tumour, poor restorative, endodontic and/or
periodontal status, non-vital teeth); highly recommend
extraction(s)

Tier 2 - guarded prognosis (e.g. reduced access post cancer
treatment due to trismus, heavily restored, non-functional posterior
teeth); can be retained but the patient should be aware of the
potential risks in the future (e.g. ORN/MRONJ)
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Prior to Cancer Therapy

o Patients should routinely receive a detailed oral/dental
examination, including dental radiographs prior to cancer
therapy to ensure that oral health is optimised and risks during and/or
after cancer therapy are reduced (24,87)

« Establish the necessary multidisciplinary collaboration within
the cancer team to reduce/alleviate oral symptoms and sequelae
before, during and after cancer therapy

« Advice and support should be provided to the patients about the
potential oral side effects of the planned cancer therapy (Tables 2,3)
(see patient information leaflets)

o Liaise closely with the oncology/haematology teams to avoid
unscheduled interruptions to cancer treatment where possible

o Patients who are due to undergo surgery and/or radiotherapy to
the head and neck region, should be assessed by the specialist
dental team that works with the head and neck surgeon and
oncologist in the multidisciplinary team (24)

« The specific additional aims in this patient cohort are:
Careful consideration of the prognosis of teeth in light of an
increased risk of caries post-treatment(88-90)
Assess for possible post-treatment access difficulties (e.g. heavily
restored posterior teeth which may be problematic to maintain due
to high dose radiotherapy and associated risk of trismus)
Plan dental extractions of teeth with doubtful prognosis or at risk
of unrestorable dental disease and in an area of osteoradionecrosis
risk. If these teeth are in the area of the mandible and/or maxilla
intended for surgical resection, they should be highlighted to the
cancer surgeon, reducing the need for the patient to have a
separate surgical procedure for dental extractions
Plan dental restorations to ensure that teeth are stabilised prior
to cancer therapy
Adjust sharp teeth or restorations to minimise soft tissue
damage, ulceration, mucositis and attendant discomfort
Undertake scaling and endodontic treatment at least 2
weeks before radiotherapy where possible due to emerging
evidence that this may reduce the development of ORN (91,92)
Establish an adequate standard of oral hygiene to meet the
increasing challenges during and after cancer therapy
Plan pre-prosthetic care and treatment for patients undergoing
surgery (e.g. obturators, osseointegrated implants)
Plan replacement of missing teeth post cancer therapy (93)
Undertake impressions or intra-oral scans of the mouth
where possible — this will allow study casts to be made, enabling
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the construction of applicator trays and, where appropriate, for
intra-oral radiation stents and obturator planning

Counsel the patient about denture wear during cancer therapy.
The patient should be instructed not to wear the prosthesis during
cancer therapy, if possible; or at least, not to wear it at night
(17). If a removable prosthesis is worn, it is important to ensure
that it is clean and well adapted to the tissue (16,94)

« Where the cancer and/or the cancer therapy may directly impact on
the patient’s full blood count (FBC), close liaison with the
oncologist/haematologist should take place and clinical judgement
exercised before proceeding with invasive dental treatment (Table 4).
Haematological support and/or antibiotic prophylaxis may be
warranted

e In other cases involving chemotherapy, radiotherapy and/or
intravenous bisphosphonate treatment taking advantage of
normal bone healing capability and reducing the risk of delayed
healing/infection of sockets, ORN and/or MRONJ] is critical
(33,88,95,96). Hence teeth of dubious prognosis should be removed
a minimum of 10 days prior to start of cancer therapy
(33,57,97,98)

o Ideally allow 14 to 21 days between dental extraction and
commencement of radiotherapy to allow for maximal healing time
(33,88)

During Cancer Therapy

 Dental treatment should be avoided where possible during the
period of cancer therapy

After Cancer Therapy

o Strenuous efforts should be made to support oral health and
avoiding complications such as ORN, by careful oral health
monitoring and ensuring prevention compliance, timely dental
treatment and dealing promptly with oral trauma (24,99-101)

« More frequent dental examinations, namely three monthly, have
been proposed for patients at risk of MRONJ (102)

o At each visit, the history should address head and neck, oral/dental
symptoms, tobacco/alcohol cessation, and surveillance for
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potential recurrence or second primary cancers (103), and late effects
of cancer therapy

o Post-radiotherapy scaling or subgingival instrumentation, and oral
surgery or exodontia after radiotherapy, could closely relate to ORN
development in oral cancer patients (91,92)

« Hence, where supra and sub gingival professional mechanical
plaque removal (PMPR) is required to remove plaque and calculus,
it should be provided only where needed to prevent/manage
periodontal disease, with close review advised (see section 5.6)

« When dental extractions are unavoidable after cancer therapy, the
risk of ORN/MRONJ] should be considered and appropriate
precautions undertaken (see sections 5.12-5.14)

« For definitive restorations, where the choice is between glass ionomer
and composite restorations, composite resin restorations may be
preferable (52,90)

« Tooth replacement options, including dentures, should be
considered to improve oral function and quality of life (94)

General recommendations

« Prior to invasive dental treatment, it is crucial that the medical team is
consulted for those patients who may have an abnormal blood counts

« The following patients should be considered at high risk:

- Patients with haematological malignancies (104)

- Patients receiving chemotherapy and some biological agents
(105,106)

- Patients with prolonged neutropenia (increased risk of sepsis of
oral origin) (107)

o Consideration should be given to the risk of bleeding and/or
infection if invasive dental treatment is planned such as dental
extractions, detailed six-point full periodontal examination, and
subgingival professional mechanical plaque removal (85)

o In liaison with the oncology team, pre-procedure blood tests (within
24-48 hours) may be necessary where it is suspected that blood
counts may be reduced

o These tests should include a full blood count and differential as a
minimum to assess white blood cell counts (including neutrophils), as
well as to identify platelet levels and any potential anaemia.
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 Further tests may be potentially needed based on patient-specific
factors (such as history of renal or hepatic impairment)

» Blood tests may be undertaken by oncology teams, dental teams with
access to such tests, or primary care medical teams: results should be
shared between services where possible.

« Dental teams caring for this patient cohort should be able to
interpret standard blood test results and Iliaise with
oncology/haematology teams to modify the dental treatment plan both
in relation to timing and any required haematological support (Table
4)

General recommendations

« A collaborative, shared-care approach between patients and the
dental team should be encouraged, as patients value strong,
supportive relationships with oral healthcare providers (108)

« Patients undergoing cancer therapy should be considered at increased
risk for dental caries

o Dentate patients receiving radiotherapy to the head and neck region
should be considered at particularly high risk for post-treatment dental
caries and require close review (89,90,109)

« Preventive strategies must include effective biofilm removal,
fluoride use, and tailored dietary management

« Patients, particularly those receiving radiotherapy, should be closely
monitored for an increased risk of oral diseases such as radiation
caries and osteoradionecrosis, which can impact their health and
quality of life (83,108)

« Patients who have undergone haemopoietic stem cell transplants
should be considered as high risk of developing significant oral
symptoms (34)

« Both short and long term oral side effects of chemotherapy and
radiotherapy should be carefully managed, as these treatments can
adversely affect patients' oral health (24)

o Preventive oral health care enhances patient outcomes (110,111)
and should start prior to cancer therapy to reduce the risk of oral
diseases and side effects during cancer therapy (35).

« Given the complexity of side effects, a single preventive care protocol
should not be applied to all post-cancer therapy patients - an
individualised oral health prevention and monitoring
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programme should be established for each patient, with frequent
recall intervals based on the patient’s oral disease risk assessment
(112,113)

There should be a focus on emphasising the importance of home oral
health care throughout cancer therapy to reduce the risk and impact
of side effects and oral diseases.

Chlorhexidine should not be recommended for the prevention
of caries, gingivitis, or periodontal disease in patients with
head and neck cancer, as current evidence does not support its
effectiveness (114) - furthermore, it does not reduce the clinical
symptoms oral mucositis (64,115-117), with some evidence that in
patients with neutropenia undergoing cancer chemotherapy it may
induce more mucosal inflammation, and elevate symptoms of
mucositis (118)

The risk of dental caries following cancer therapy should be assessed
based on the type of treatment received and any changes in oral
health-related behaviours resulting from the therapy

The dental team should actively support patients in maintaining long-
term adherence to oral hygiene routines and assist them in
adjusting to life after cancer treatment

Prior to Cancer Therapy

Professional oral health care support

Take time to discuss the side effects and the changes that patients
may experience, including dental caries risk, this will help patients to
prepare (16,108) (Tables 2-3)

Advice should be in line with the Delivering Better Oral Health: an
evidence-based toolkit for prevention, noting that dental caries
risk is likely to be high particularly where radiation therapy is involved
(39)

Advice should be tailored to patients’ needs, adopting behaviour
change approaches (39)

Professional application of fluoride varnish 2.26% should be
undertaken (36,39,112)

A dentist, dental hygienist, dental therapist and/or dental nurse
with oral health education training should be available to help
patients optimise their oral hygiene routines

Home oral health care

Home oral care should include the following:
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Toothbrushing last thing at night and another time in the day to
effectively remove the dental biofilm with assistance from carer as
required (39,119)

Interdental cleaning daily in the presence of gingival
inflammation (39,119)

Use of fluoride toothpaste with a minimum of 1,350ppm
depending on age and risk; may consider prescribing 2,800 or
5,000ppm for patients at high risk of radiation caries (35,39,113)

Don’t rinse the mouth after using the toothpaste (39)

Consider using fluoride mouthwash (0.05%) without alcohol at a
different time to brushing in line with risk of caries for individual
patient (36,39,113)

Dietary advice prior to cancer therapy should focus on
optimising nutrition and reducing caries risk (39). Patients will
likely be seeing a dietician so dental teams should work closely
with them and the patient to balance risk with optimising nutrition

Patients should be provided with written information to support this
advice (see patient information leaflets)

During Cancer Therapy

Professional oral health care support

Professional support during cancer therapy can help patients in
managing their oral health and side effects and potentially enhance
adherence to oral hygiene routines and oral health outcomes
(35,36,120-122).

Dentists, dental hygienists, dental therapists, dental nurses with oral
health education training, clinical nurse specialists and other team
members who are appropriately trained can provide support to
patients aligned to their scope of practice.

The support should be tailored to patients’ needs and risks that
are likely to change throughout cancer therapy

This support could include:
- Assistance with dental biofilm removal where possible

Advice on management of any acute oral symptoms and side
effects of cancer therapy

Adaptations to oral hygiene routines using alternative aids and
products - see section ‘Home oral health care’ below.

Adaptations to food and drink intake in liaison with dieticians

Close liaison and collaboration with the wider multidisciplinary
team is recommended to support patients holistically
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Home oral health care

Oral hygiene should be maintained as best as possible to reduce
the risks and impact of side effects and oral disease progression

Depending on cancer therapy regimes, it is likely that patients’
capability to maintain optimal oral hygiene will reduce and be
driven by the side effects they experience for the duration of their
therapy (Table 2)

Home oral care advice during therapy:

Aim for effective and atraumatic removal of the dental biofilm
daily during cancer therapy to prevent/reduce the onset and
severity of gingival inflammation, mucositis, dental caries, oral
infections and other side effects of cancer therapy

Adaptations to oral hygiene aids may be suitable to support
patients to effectively and atraumatically remove the dental biofilm
(16,108). For example, patients report using a child's toothbrush
may help because it is generally softer and smaller

Interdental cleaning is still advisable to control periodontal
disease but may be adapted to ensure there is no associated risk
of trauma (e.g. using smaller interdental brushes)

Foam sponge sticks should be avoided as the foam head can
become detached when the swab is left soaking in liquid and cause
a serious choking hazard - for this reason they may be banned in
some nations (123)

Foam swabs do not effectively remove plaque from the surface of
teeth (124) - hence toothbrushing, even with a soft toothbrush,
is preferred

Continued topical fluoride use through toothpastes, mouthwash
or gels use should be encouraged where possible accounting for
side effects of particular ingredients - see below (39,112,113)

Toothpaste ingredients such as sodium lauryl sulphate (SLS)
(foaming agent) and/or strong flavours may irritate the soft tissues
during cancer therapy (108,125). Hence non-foaming SLS-free
and flavour-free/mildly flavoured toothpastes are recommended as
long as they contain fluoride

In addition to fluoride, there is weak evidence that casein
phosphopeptide-amorphous calcium phosphate topical paste (CPP-
ACP) 10% used in conjunction with fluoride may reduce onset of
radiation caries in the short-term during and after therapy
(35,126,127)
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- Additional over the counter mouthwash may be considered with
careful assessment of the purpose, ingredients, risks and benefits
in line with experience of side effects

- Chlorhexidine mouthrinse or gel is not recommended as standard

It is recommended that dental teams collaborate closely with
dietitians to address the increased caries risk associated with
changes in dietary habits during cancer therapy (121) - as dietary
advice from dental and dietetic teams can sometimes be inconsistent
from the patient’s perspective (108), coordinated care is essential to
ensure nutritional needs are met while minimising cariogenic
risk, particularly when high-sugar supplements are used

After Cancer Therapy

Preventive oral care for post-cancer therapy patients should focus on
reducing the risk of oral diseases by emphasizing daily biofilm
removal, caries risk management (including fluoride), dietary advice,
and long-term adherence to oral care routines

Supportive care should be tailored to each patient’s specific needs
and risks following their cancer therapy

General treatment side-effects of cancer therapy may impact the
feasibility of immediate post-treatment dental review; nevertheless,
they should be seen as soon as feasibly possible after completion
of cancer therapy

More frequent follow-up appointments are (generally
recommended due to the increased risk of dental disease in post-
cancer therapy patients (89,128)

However, recall should be risk-based rather than time-specific, as set
recall intervals are of no benefit over risk-based approaches (129)

Timings for follow-up care should also consider patient’s
preferences (130,131)

Patients with unstable oral health will require more frequent
monitoring (132)

Patients should be continuously educated on the importance of
lifelong regular dental care to monitor and manage oral health,
prevent disease, and adhere to appropriate recall intervals for ongoing
follow-up (133)

In the absence of recurrent cancer disease, closer oral health
monitoring should at least be equivalent to the period of monitoring
by the oncology team (103,134)
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In circumstances of stable oral health, monitoring should be agreed
with the primary care dentist with an appropriate procedure for urgent
re-referral

Professional oral health care support

Professional oral health care after therapy should include:

- A personalised care plan and review at frequent intervals in line
with their risk status, needs and evidence-based guidelines for
prevention (39)

- Professional application of fluoride varnish 2.26% at recall
visits for patients who have received radiotherapy to the head and
neck region (113) or are high risk of dental caries (39)

- Advice on management of any chronic oral symptoms and side
effects of cancer therapy

- Monitoring the oral cavity for changes and signs of
osteoradionecrosis and/or medication-related osteonecrosis

- Oral cancer surveillance
- Regular risk-based recalls (39)

- The majority of patients can be discharged to the primary care
dental team for long-term review (135).

Home oral health care

Home oral care advice after therapy should include the following:

- Toothbrushing last thing at night and another time in the day to
effectively remove the dental biofilm with assistance from a carer
as required (39,119)

- Interdental cleaning daily in the presence of gingival
inflammation (39,119)

- Using fluoride toothpaste with a minimum of 1,350ppm
depending on age and risk; consider prescribing 2,800 or 5,000ppm
for patients at high risk of post-radiation caries (112)

- Don’t rinse after using the toothpaste (39)

Consider using fluoride mouthwash (0.05%) without alcohol at a
different time to brushing in line with dental caries risk

In addition to fluoride, there is weak evidence that casein
phosphopeptide-amorphous calcium phosphate topical paste (CPP-
ACP) 10% used in conjunction with fluoride may reduce onset of
radiation caries in the short-term during and after therapy
(35,126,127).

There is weak evidence that regular overnight application of a low-
concentration fluoride gel loaded in a custom tray in patients who have
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had radiotherapy for head and neck cancer may be of additional
benefit after therapy (136)

- Dietary analysis and advice to reduce risk of dental caries and
optimise nutrition ensuring discussion with dieticians if still involved
so that the advice is not conflicting (108); non-compliance can lead
to a significantly higher incidence of dental caries (121)

- Risk factor management advice including reducing the amount
and frequency of sugar, smoking cessation advice and alcohol
reduction advice (see section 5.5)

General recommendations

e Patients should be advised that quitting smoking at the time of
cancer diagnosis is likely to be associated with improved survival
outcomes and reduced treatment-related side effects, including
better tissue oxygenation, lower risk of acute toxicity, reduced need
for gastrostomy or tracheostomy, and increased progression-free
survival (137)

e Smoking cessation support should be ongoing before, during and
after cancer therapy (138)

e Support to stop the use of smokeless tobacco and betel quid should
also continue (139)

e For patients who do not want, or are not ready to stop using tobacco
in one go, a harm-reduction approach is recommended (e.g.
smoking less) (140)

e Dental appointments should be utilised as key opportunities to
support tobacco cessation efforts (140)

e Sustained 6-month cessation counselling and free medication can
increase the likelihood of smoking abstinence compared to short-term
cessation counselling and medication advice (141).

e Patients should be encouraged to cease/reduce alcohol
consumption (138)

Prior to cancer therapy

Periodontal therapy needs should be determined by a basic
periodontal examination (BPE) and periodontal diagnosis as per the
Classification of Periodontal Diseases 2018 (142)

« When a periodontal diagnosis is confirmed, periodontal therapy
should be commenced prior to cancer therapy where possible

o Due to time constraints with starting cancer therapy, it is likely to
involve the first step of therapy including:
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- All preventive oral health care advice outlined in section 5.4

- Professional mechanical plaque removal (PMPR) to remove plaque
and calculus ideally at least 2 weeks prior to commencement of
cancer therapy (supra and sub-gingival) (111,122,143)

- Mitigation of plaque retentive factors e.g. removal of overhangs on
restorations

- Consideration of antimicrobial use in adjunct to mechanical plaque
removal such as chlorhexidine for a short time only (119)

« For patients with periodontitis, if time permits, whilst being cognisant
this should not delay onset of cancer therapy:
6-point pocket chart
Sub-gingival instrumentation, where indicated

During cancer therapy

 Periodontal therapy should be avoided during cancer therapy
» Professional oral health support can be provided as outlined in section
5.4

After cancer therapy

o Periodontal health and treatment needs should be assessed and
monitored in line with patients’ periodontal diagnosis and risk status
supported by the latest evidence-based guidance (119)

Prior to cancer therapy

« Where possible carious teeth should be definitively restored or
stabilised with appropriate restorations

o Careful consideration should be given to the prognosis in light of an
increased risk of caries post-treatment (88-90)

« For definitive restorations, where the choice is between glass ionomer
and composite restorations, composite resin restorations may be
preferable (52)

During cancer therapy

« Placement of routine dental restorations should be avoided during
cancer therapy
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After cancer therapy

Routine restorative treatment must be delayed until the patient is
relatively stable/in remission post cancer therapy

Restorations should be kept simple ensuring acceptable aesthetic
function, with avoidance of more advanced restorative work

When considering restorative material, definitive restorative
material should be used

Composite resin and amalgam are preferable, as there is a higher
failure rate for resin modified glass ionomer and conventional glass
ionomer cement in patients treated with radiotherapy to the head and
neck (37,52)

Fluoride gel application with composite resin restorations may
provide optimal restorative treatment in patients affected by radiation
related caries (52)

Dental caries can quickly progress around the margins of full/partial
coverage crowns with the potential for eventual ‘carious
amputation’ of the crown. Should a full coverage restoration be
indicated, the patient’s oral hygiene should be optimised and
consideration should be given to placing the margins of the crown
subgingivally (144)

Prior to cancer therapy

Dentures should be avoided if possible as they may cause trauma
to the oral tissues

If they are worn, they should be left out at night

Furthermore, given that partial dentures increase the risk of plaque
retention a focus on effective toothbrushing is key (39)

Oral lubricants/artificial saliva may be applied to the fit surface of
the denture to improve comfort and retention when xerostomia is
present. Acidic saliva substitutes (e.g. Glandosane®) should be used
for edentate patients only

Patients are advised that removable prostheses may become difficult
to wear and may need to be left out. If there is any discomfort they
should be examined by a member of the dental team and adjusted to
ensure they are atraumatic (16)
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During cancer therapy

e Removable prostheses may become difficult to wear and may need to
be left out

e Antifungals are used if a candidal infection is diagnosed. These can
be applied directly to the fit surface of the denture or incorporated into
the soft lining. Microwave disinfection may also be used for maxillary
complete dentures

e Advise patient to discontinue wearing their appliance if the mouth
becomes painful; the dental team for further advice if required (16)

After cancer therapy
« Dentures may not fit comfortably after cancer therapy

« Review with the dental team is advised

Prior to cancer therapy

e If the patient is having surgical resection to the maxilla/mid-face,
obturators can be planned and fitted peri-operatively (27)

e Obturator devices and surgical reconstruction have similar effects on
quality of life and health outcomes (145)

e Close liaison with the head and neck cancer team is required to
determine the best approach

During cancer therapy

o A specialist restorative dental clinician can coordinate with the head
and neck cancer team to either take impressions and/or fit an obturator
peri-operatively
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After cancer therapy

« Obturators require specialist review log-term to ensure that their
fit remains adequate and there is no trauma or associated infection of
the oral tissues

Prior to cancer therapy

e Ensure existing dental implants are stable with no evidence of peri-
implantitis

During cancer therapy

« Implant stabilisation of prostheses and obturators may be feasible in
some patients, including zygomatic implants (128) and implants placed
at the time of surgery (146,147)

After cancer therapy

» Caution should be displayed when implants are placed into irradiated
bone (148,149) or grafted bone due to the risk of ORN (150,151)

General recommendations

e See section 4.10.
« Considerations should be made to the risks of orthodontic extractions
in adults as outlined in section 5.12.

Prior to cancer therapy

o Close liaison with the oncology teams is recommended to ensure that
dental extractions are undertaken at an appropriate time to allow for
sufficient healing, and that this is balanced with the need to avoid
delays in commencing radiotherapy, chemotherapy and/or intravenous
bisphosphonates
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The general recommendation is that teeth should be removed a
minimum of 10 days prior to start of cancer therapy to take
advantage of normal bone healing capability and to reduce the risk
of delayed healing/infection of sockets, ORN and/or MRONJ

Teeth should be removed with minimal trauma

Primary closure has been advocated but the evidence supporting this
approach is not conclusive

During cancer therapy

Avoid dental extractions during cancer therapy

If these become unavoidable, <close |liaison with the
oncologist/haematologist is required and clinical judgement exercised
before proceeding with invasive dental treatment (Table 4).

Haematological support and/or antibiotic prophylaxis may be
warranted

After cancer therapy

Discussion with the patient’'s oncology team is essential when
considering dental extractions - it is essential to confirm the type,
duration, dose and site of cancer therapy - this will inform the risk
assessment

Where possible, extraction of teeth from irradiated sites should be
avoided due to the risk of ORN (see section 5.13)

Patients at particular risk of ORN include (152-155):

- Malignancy close to the oral cavity, large in size, and/or situated
in the mandible

- Considerable resective surgery is required as part of treatment,
particularly in the mandible

- Radiation dose higher than 50 Gray (Gy) (156), with a notably
higher risk at doses of 60 Gy and above (155,157-159)

- Concurrent chemotherapy (160)

- Pre-radiotherapy dental extractions

- Surgical extractions

- The patient has significant co-morbidities and/or is
immunocompromised

- Poor oral health

- Xerostomia

- Smoker

- High alcohol intake
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Cancer patients who have received bisphosphonates or other anti-
resorptive drug therapy are also at risk of MRONJ and dental
extractions should be avoided (98) (see section 5.14)

Where there is a high risk of ORN/MRONJ, consideration should be
made regarding the feasibility of root canal therapy and
restoration/crown amputation (33,98,161)

Where dental extractions are unavoidable, patients should receive
verbal and written information of the risks

Teeth should be removed with minimal trauma

Soft tissue primary closure should be achieved where appropriate
but is not mandatory, especially if it would require raising a flap (162)

The benefits of hyperbaric oxygen, pentoxifylline-tocopherol or
antibiotics, in reducing the incidence of ORN, compared with no
adjunct, remain unclear (162,163)

However, the general consensus recommends antibiotic
prophylaxis and continued antibiotics until completion of
healing. Although there is variability regarding the most suitable drug,
route and duration, the majority of studies describe the use of
preoperative antibiotics 3-10 days prior to the dental extraction(s),
continued for 5-14 days after the procedure (162,164). Co-
amoxiclav/amoxicillin (metronidazole or clindamycin in those allergic
to penicillin) are generally the drugs of choice (98,162)

The use of alcohol-free chlorhexidine gluconate mouthwash
0.2% prior to dental extractions to reduce the risk of developing ORN
has also been advocated; however, the evidence for this approach is
unclear (165)

Insertion of plasma rich in growth factor (PRGF) into the dental
socket post-extraction has also been proposed in patients at risk of
MRONJ but the evidence regarding its efficacy is limited (166)

Although not consistently reported, the incidence of ORN with pre-
radiotherapy dental extractions is estimated to be 2.2-4.85%,
compared to the post-radiotherapy dental extraction incidence to be
4.4-5.8% (33,95)

The relatively "safe time frame” for dental extractions carried out post
radiotherapy has been proposed as 1 to 6 months, based upon
research of the pathogenesis of ORN (33,167). A bimodal pattern of
trauma-induced ORN is suggested, peaking at 12 months and again
at 24-60 months after radiotherapy

With the advent of highly accurate intensity modulated radiotherapy
(IMRT), a marginal difference in the associated risk of
osteoradionecrosis after dental extractions prior to or after radiotherapy
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treatment has been described (96). This finding is impacted by the
standardised use of pre-IMRT dental evaluation which has reduced
the risk of dental extractions being required after radiotherapy - hence
pre-radiotherapy dental extractions remain the standard procedure to
prevent dental complications from IMRT

PBT is being increasingly used in the management of head and neck
cancers with emerging evidence suggesting a high incidence of ORN in
patients with oral and oropharyngeal cancers receiving this treatment
modality (10.6%) (168). Until further evidence is available, this group
of patients should be treated as high risk for development of ORN
with a multimodal approach employed to manage risk

ORN is one of the most severe and debilitating complications
following radiation therapy for head and neck cancer patients and
remains a major complicating factor in quality of life following surgery
or trauma to a previously irradiated maxilla or more commonly,
mandible.

Radiation-induced fibrosis, endarteritis and periarteritis in the irradiated
area create hypovascularity, hypoxia and hypocellularity.

This results in tissue breakdown as collagen lysis and cell death are
greater than cell replication in a process characterised by destruction of
osteocytes, absence of osteoblasts and lack of newly formed osteoid
tissue.

It is evident that this described process, rather than infection,
contributes to bone death (152,169-171).

ORN is characterised by deep-seated bone pain often with a purulent
discharge that may include sequestrated bone and may result in
significant bone loss.

If treated inadequately or left untreated, it can be severely debilitating
and significantly impair quality of life (172,173).

Several staging or scoring systems of ORN have been proposed with
over 9 published definitions and at least 16 diagnostic/staging systems
(174)

This variability has contributed to inaccurate estimation of incidence,
reporting ambiguity, and likely under-diagnosis worldwide (175).

An example of the basic criteria for staging of ORN is outlined below
(176):
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Stage 0 e Mucosal defects only; bone exposed

Stage I e Radiological evidence of necrotic bone, dento-

alveolar region only

Stage II e Positive radiographic findings above the ID canal

with denuded bone intraorally

Stage III e Clinically exposed radionecrotic bone, verified by

imaging techniques below the level of the ID canal,
along with possible skin fistulas and infection with
addition of potential or actual pathological fracture.

e Radiological evidence of bone necrosis within the
radiation field, where tumour recurrence has been
excluded

General Recommendations

There is currently no effective treatment for osteoradionecrosis and
this can adversely affect the quality of life for patients

It is critical to ensure that the bony changes are not due to
malignancy

Once this is confirmed, a clinical diagnosis of ORN can be established
and the staging established

Early intervention with pharmacological methods, combined with
conservative surgical management, is suggested to improve the
prognosis of ORN (177)

Key initial management strategies include:

- Minimisation of oral trauma by implementation of a soft diet and
adjustment or removal of any denture that could be contributing to
trauma

- Ensuring a high standard of oral hygiene is maintained

- Local measures are employed to relieve symptoms including
topical/systemic analgesia

In addition:
- Initial results for the therapeutic use of antioxidant medication
may be of significant benefit in ORN lesions identified early and the

evidence base for this is still developing. Pentoxifylline and
tocopherol with clodronate (PENTOCLO) is emerging as a
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promising treatment option in ORN management and although the
evidence base continues to develop, currently definitive
recommendations cannot be made due to a lack of randomised
controlled trials supporting the use of these drugs. Furthermore,
PENTOCLO is unlikely to be available for use in a primary care
setting and prescribing in secondary care may be restricted based
on local prescribing guidelines and protocols

- High dose systemic broad-spectrum antibiotics should be
prescribed if there are signs/symptoms of persistent infection

- Sequestra and other debris should be removed from intra-oral
defects - this treatment also facilitates sampling of material for
culture & histopathology to ensure the non-malignant nature of the
tissue and the specificity and sensitivity of the microbial population
to antimicrobial therapy

- Localised surgical excision of exposed necrotic bone, with
possible primary mucosal coverage, should be considered where
appropriate

- In advanced chronic cases, the extent of involvement of bone
necrosis must be established via imaging cone beam CT, with the
potential additional use of chemical markers, such as tetracycline
(178)

- This is then followed by radical ablative surgery to remove all the
necrotic bone and soft tissue, including hemi-mandibulectomy and
reconstruction with either a pedicle or microvascular free flap
(79,85,86)

- The evidence regarding the use of hyperbaric oxygen remains
limited. Hence it is not possible to make a recommendation
regarding its use

- Further dental extractions are to be avoided where possible,
particularly in the mandible (87,88).

Pentoxifylline and tocopherol with or without clodronate
(PENTO/PENTOCLO) has emerged as a viable treatment option in the
management of ORN (89,90)

The evidence base for using these drugs is developing but at present
there is a lack of randomised controlled clinical trials supporting
their use of these drugs.

The antioxidant agent pentoxifylline (PTX) facilitates microcirculation,
inhibits inflammatory mechanisms and promotes fibroblast proliferation
and formation of extracellular matrix.

Tocopherol (vitamin E) protects the cell membrane against peroxidation.
A synergic effect has been observed between PTX and tocopherol in the
treatment of ORN.
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These are accessible, well-tolerated and considered safe drugs at a
suggested daily dosage of: PTX 800mg/day and vitamin E 1000 IU/day.

Any units using these drugs for the management or prevention of ORN
should regularly audit their patient outcomes (91,92).

High dose, broad spectrum antibiotic regimes such as amoxicillin
with clavulanic acid (where the patient is not allergic to penicillin) should
be instigated when symptomatic ORN is diagnosed and should be
continued until a definitive treatment outcome or symptom relief is
achieved.

Persistent infections require a microbiology swab to aid antibiotic
regime choice. In chronic cases, the presence of Actinomycoses must be
considered as this will alter the dynamics of treatment protocols (93).

It is recommended that antibiotic treatment is also initiated prior to
surgery, continued through the surgical phase of ORN management and
also post-surgery until mucosal integrity has been achieved
(99,162,173)

Hyperbaric oxygen (HBOT) involves breathing oxygen under increased
atmospheric pressure in a specially designed chamber. It is used as a
treatment to improve oxygen supply to damaged tissue and stimulates
healing.

Although there is no clear evidence that HBOT reduces the chance of
ORN following tooth extraction in an irradiated field (70), or patients
with late radiation tissue injury (LRTI) affecting tissues of the head, &
neck, HBOT may be associated with improved outcome (70,94)

However, this should be balanced against a potentially increased risk of
tumour recurrence in patients who receive HBOT (94,95)

MRONJ can occur as a result of medications commonly used in the
treatment of some cancers.

The incidence of MRONJ in adults receiving these medications has been
reported as between 1.6%-14.8%, including spontaneous cases and
those following invasive dental procedures.

The risk of MRONJ following dental extraction in patients who have
received antiresorptive agents for cancer treatment has been estimated
to be 2.9% (57), and most commonly accepted to be <5% (61).
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MRONJ is an area of exposed bone or bone that can be probed through
an intraoral or extraoral fistulae in the jaw, persisting for more than 8
weeks with no history of radiation therapy or metastatic disease to the
jaw, while having current or previous antiresorptive therapy alone or in
combination with immune modulators or antiangiogenic medications
used in the management of some cancers, such as bone cancers,
myeloma and metastases (61).

As detailed in section 2.8 there is very little evidence of incidence
of MRONJ] in children following bisphosphonates, denosumab, or
bevacizumab therapy (57-59).

A staging system should be used to classify the extent of existing
MRONJ. The most commonly used system has been described by the
American Association of Oral and Maxillofacial surgery (61)

At Risk e No apparent necrotic bone in patients who have

been treated with oral or intravenous
bisphosphonates

Stage O e No clinical evidence of necrotic bone but nonspecific

clinical findings, radiographic changes, and
symptoms.

e It has been reported up to 50% of patient progress
to stage 1 and therefore, it may be prudent to
consider this stage a precursor to MRONJ.

Stage 1 e Exposed and necrotic bone or fistulas that probes

to bone in patients who are asymptomatic and have
no evidence of infection

Stage 2 e Exposed and necrotic bone or fistulas that probes

to bone associated with infection as evidenced by
pain and erythema in the region of exposed bone
with or without purulent drainage
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Stage 3 e Exposed and necrotic bone or a fistula that probes

to bone in patients with pain, infection, and = 1 of
the following:

- Exposed and necrotic bone extending beyond
the region of alveolar bone (i.e. inferior border
and ramus in mandible, maxillary sinus, and
zygoma in maxilla) resulting in pathologic
fracture, extraoral fistula, oral antral or oral
nasal communication, or osteolysis extending to
the inferior border of the mandible or sinus floor.

General recommendations

There is currently no effective treatment for MRONJ and this can
adversely affect the quality of life for patients

Various preventive and treatment strategies have been proposed but
the evidence regarding their efficacy is currently low evidence (57)

It is critical to ensure that the bony changes are not due to
malignancy

Once this is confirmed, a clinical diagnosis of MRONJ can be established
and the staging established

Suggested management for the treatment of MRONJ is stage specific
and can be classified into non-surgical and surgical treatment

Non-surgical treatment options include: antiseptic treatment
(chlorhexidine mouthwash), antibiotics, drug treatment with
teriparatide, pentoxifylline and a-tocopherol in combination with anti-
microbial therapy, ozone therapy, hyperbaric oxygen, low level laser
therapy and platelet rich plasma

Surgical treatment options include: sequestrectomy, debridement,
resection, immediate reconstruction and extraction of teeth within
exposed necrotic bone. Autofluorescence-guided versus tetracycline
fluorescence-guided bone surgery has also been described

Adopting a non-imperative approach to MRONJ has been found to
not uniformly result in sequestration of the exposed necrotic bone

Thus, early operative intervention for stage 1 and 2 should be
explored and presented as a treatment option in an attempt to reduce
progression of disease, with recognition that early surgical intervention
can predict beneficial patient outcomes (61)

Further dental extractions are to be avoided where possible,
particularly in the mandible (87,88)
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General recommendations

« Patients receiving cancer therapy, particularly chemotherapy, may be
at risk of viral infections

« Adults receiving bone marrow transplants often receive aciclovir as
a prophylaxis if there is a high risk of viral infections

o Anti-viral medication is usually prescribed by the oncology team
(190-192)

» Despite this, viral infections, such as those caused by herpes simplex
virus (HSV-1; HSV-2) and varicella-zoster virus (VZV/HHV-3), can
present in the facial and oral tissues

« These may be primary infections, or due to reactivation of latent
virus when an individual is immunocompromised

o If there are signs or symptoms of possible viral infection in patients
undergoing cancer therapy, the oncology/haematology team should be
alerted so that they can urgently review

« Herpes labialis can be a chronic problem and requires timely
management - topical acyclovir may be effective

Prophylactic aciclovir and valaciclovir are equally effective (193,194).
Higher oral and intravenous (IV) doses may be considered to improve
efficacy (194).

Valacyclovir may be more cost-effective compared to acyclovir
prophylactic treatment due to its greater bioavailability, which means
that fewer doses are needed to maintain adequate blood levels (193).
Herpetic infection post-chemotherapy and stem cell transplantation can
be managed effectively and safely with acyclovir with more limited
evidence for valacyclovir (193).

Oral aciclovir (400 mg daily up to three times a day) is the preferred
option for preventing VZV reactivation; IV aciclovir may be used for
those unable to take via oral administration.

Further research is needed to confirm the effectiveness of valaciclovir
and determine the best IV dosing strategy (195).
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Whilst multiple treatment options have been proposed for herpes
labialis, aciclovir and derivatives remain the gold standard for prevention
and treatment, including for immunocompromised patients.

For aciclovir resistance, cidofovir and foscarnet are alternatives to
consider, although there is limited evidence on efficacy (196).

Others management options include cryotherapy, lip
moisturizers/barriers and low-level laser therapy

Limited evidence for supplements (L-lysine, zinc, vitamin D, low arginine
diet, probiotics), levamisole, penciclovir, famciclovir, foscarnet.
Considerations should be given to lifestyle modifications, such as
preventing long sun exposure, stress management, avoidance of
harmful social habits and healthy diet (197).

General recommendations

There is increased risk of oral fungal infection in patients receiving
chemotherapy and/or radiotherapy (198). Anti-fungal medication is
used following detection of oral candida (199)

Denture hygiene is very important if there is fungal infection -
dentures should be cleaned with a toothbrush/nailbrush and soaked in
chlorhexidine mouthwash or dilute sodium hypochlorite. Miconazole
oral gel should be applied to the fit surface prior to re-insertion,
provided it is not contraindicated (200)

For novel modalities such as ivosidenib, lestaurtinib, quizartinib, and
venetoclax, there is low evidence of the need of antifungal prophylaxis
for acute myeloid leukaemia for adults. The recommendation is currently
strictly based on individual context and conditional for cases in
combination with intensive induction CT, showing relapsing or refractory
infection present (201).

Topical agents may be preferred to systemic agents due to lower risk of
side effects (202).

However, there are inconsistent results of efficacy of topical agents and
some oncology centres advise that systemic antifungal agents are
preferable, and each patient’s risk should be identified before they are
prescribed (198,203).

Furthermore, nystatin is not recommended in immunodepressed
patients as there is no evidence of its efficacy in this patient cohort
(204).

Systemic agents have more consistent efficacy and fluconazole is
recommended for moderate or severe oropharyngeal candidiasis or
unresponsive infection (199,203).

The following antifungal regimes are recommended in adults (200,205):
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Nystatin

(not suitable for
immunodepressed
patients)(204)

100,000 units per ml four times daily for at
least 7 days and 48 hours after resolution
(198,199)

e Ideally sugar-free preparations should be

used as nystatin to avoid an increased risk
of dental caries

**Miconazole
oromucosal gel

e 20mg/g applied four times daily continued
for 7 days or 48 hours after resolution is an
alternative (200,202)

**Fluconazole

e 200mg-400mg for 1 dose, then 100mg-

200mg once daily for 7-21 days (206)

(205)

General recommendations

« Regular assessment of the mouth should be undertaken to record
the presence and severity of mucositis
o« Every effort is made to reduce the severity and control oral

discomfort

o It is recommended that clinicians use the World Health Organization
(WHO) oral mucositis grading scale to assess severity, as it
incorporates both subjective and objective measures (207-209)
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Mo mucositis

Soreness/erythema

Erythema and ulcers but able to tolerate solid diet

Unable to tolerate solids but able to tolerate liquids

Unable to tolerate solids or liguids
Oral alimentation is not possible

« There is currently no consensus on a best protocol for the
prevention and management of mucositis, although several multiagent
interventions have demonstrated some benefit (210) - hence for adult
patients, potential interventions should be selected based on the
best available evidence and individual clinical needs, as

summarised below:

Mucosal
shields/IMRT

Decreases severity of mucositis (211)

Intensive oral
hygiene

Reduces mucositis (210-212)

Reduction of trauma

Correction of poorly fitting dentures or
sharp teeth may exacerbate symptoms and
should be corrected (211)

Benzydamine
hydrochloride 0.15%
mouthwash

Reduces the frequency and severity of
mucositis and is recommended.

A regime of 15ml four to eight times daily
starting before radiotherapy and or
chemotherapy, and continuing during and
for two to three weeks afterwards is
recommended

Chlorhexidine 0.2%
mouthwash

Has not been shown effective and is not
recommended for prevention or treatment of
mucositis (64,115-118)
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May help reduce secondary infection where
the mucosal surface is not intact but can be
poorly accepted due to discomfort

Lidocaine
mouthwash 2mg in
iml (0.2%
w/v)/10% spray

Palliative management: may reduce pain
(212)

Relatively short action — used 4-6 times daily
Care not to anaesthetise the pharynx before
meals due to the risk of choking

Morphine mouthrinse
2% /systemic
morphine

Mouthwash 2% may be helpful prior to
eating

Topical morphine 0.2% can reduce mucositis
severity (not pain) in head and neck cancer
patients treated with radiotherapy and/or
chemotherapy (213)

Systemic morphine can be helpful for pain
control

Vitamins, minerals,
and nutritional
supplements

Evidence against the use of parenteral
glutamine for HSCT patients due to reported
higher mortality (214)

Oral glutamine may be of benefit in head and
neck cancer patients

Sucralfate Mucosal coating agent is not recommended
for prevention of mucositis related to
radiotherapy and/or chemotherapy
(116,214)

Zinc No longer recommended following all

modalities of cancer treatments (214).

Oral cooling/
Cryotherapy

Recommended where mucositis inducing
chemotherapeutic agents are used (e.g. 5-
FU)

May be of benefit for patients undergoing
autologous HSCT with high-dose melphalan
conditioning protocols or patients receiving
bolus 5-FU chemotherapy (116,215,216)

Other topical agents

Antimicrobial pastes or lozenges,
prostaglandins, corticosteroids, sucralfate,
allopurinol, acyclovir, doxepin not
recommended (213,217,218)
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Fentanyl: patches or

Not recommended for the treatment of

intranasal mucositis-associated pain in H&N and
haematological cancer patients (213)
Muco-adhesive oral Limited efficacy and not recommended

rinses and gels (e.g.
Gelclair®)

(219,220)

Photobiomodulation
- PBM

(previously referred
to as low-level laser
treatment)

Good quality evidence to support the use of
PBM for the management of oral mucositis in
both paediatric and adult populations (221-
223)

Emerging evidence for the prevention and
management of oral mucositis in paediatric
and young patients with cancer or

undergoing HSCT, improving risk, severity
and pain (67).

e Barriers due to lack of awareness, resources,
training, environmental context, and
healthcare professionals’ concerns regarding
patient acceptability (69)

General recommendations

Every effort should be made to reduce the effect of the xerostomia
for quality of life and prevention of oral disease

For patients who receive radiation therapy for head and neck cancer,
tissue-sparing radiation modalities (e.g. IMRT) should be employed to
reduce the risk of salivary gland hypofunction and xerostomia when
possible (224)

After cancer therapy: topical mucosal lubricants, saliva substitutes,
and sugar-free lozenges or chewing gum may be of benefit, but there
is no consensus of best protocol

For patients with head and neck cancer, oral pilocarpine and oral
cevimeline, acupuncture, or transcutaneous electrostimulation may
be offered after radiation therapy (225)

Fluoride use is recommended to minimise the risk of dental caries
due to hyposalivation increases the risk of dental caries (see section
5.4)

Lubrication of the soft tissues is recommended: oral gel or
lubricants (e.g. petroleum jelly-based products (Vaseline) or emollients
(e.g. Cetraben®) are useful to coat and protect the lips and soft tissues
Multiple approaches have been suggested to reduce the severity of
xerostomia but there is no consensus of best protocol. The following
strategies and recommendations have been summarised by this
guidance based on available evidence:

56




Minimising the dose
of radiotherapy to
the parotid glands

The use of IMRT is encouraged as has been
shown to improve xerostomia-related
quality of life (14,224,226-228)

Bethanechol chloride

During radiation therapy for head and neck
cancer may reduce the risk of xerostomia
(224,229)

Amifostine

Given alongside radiotherapy has been
shown to protect the salivary glands, with
patients experiencing minor benefits;
however there are significant side effects,
and it is not routinely recommended
(14,224,226,230)

Acupuncture

During radiation therapy for head and neck
cancer may reduce the risk of xerostomia
(224,229)

Sugar free chewing
gum

May be recommended where there is some
salivary function although there is a limited
evidence base (14,231)

Acidic pastilles

Should be used with caution as these may
cause tooth erosion and sensitivity (e.g.
Salivix® (Provalia®); SST® (Medac) (232)

Oral pilocarpine, and
cevimeline

Where available, may be offered after
radiation therapy in patients with head and
neck cancer for transitory improvement of
xerostomia and salivary gland hypofunction
by stimulating residual capacity of salivary
gland tissue

However, improvement of salivary gland
hypofunction may be limited (224)

Acupuncture

There is low quality evidence that results in
a small increase in saliva/ reduction of post-
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radiotherapy subjective dry mouth (14,232-
234)

It has minimal side effects and clinical trials
are recommended

Sodium-hyaluronate
mouthwash

Limited reported improvement in subjective
dry mouth scale, quality of life and patient
satisfaction (235)

Natural enzyme
mouthwash

Whilst well-tolerated and safe, there is
insufficient benefit on subjective dry mouth
symptoms and high variability and non-
clinically significant improvement of salivary
flow measures with short term follow up
(236). Hence not currently recommended

Photobiomodulation
- PBM

(previously referred
to as low-level laser
treatment)

Limited evidence of impact of for post
radiotherapy xerostomia in quality of life and
insufficient evidence in improving objective
salivary flow (237)

General principles

For many patients, saliva replacement is the
only option

However, saliva is difficult to replicate and
there are several substitutes with little
indication of which is most effective (238)
Many patients use frequent sips of water
(ideally non-carbonated and without acidic
flavouring)

There is some evidence that substitutes may
improve patient’s perception of xerostomia
Avoid formulations in dentate patients which
are acidic e.g. Glandosane

Consideration should be given as to whether
the substitutes contain fluoride

If a preparation without fluoride is used, a
fluoride mouthwash should also be used daily
in dentate patients

Gels may have longer duration of benefit
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e It is important to note that some products
contain animal derived ingredients which
need to be considered in the context of
religion and allergies/intolerances

e Patients may sample alternative therapies to
assess which suits them best

Examples of e Saliva orthana® (ASPharma) (contains
substitutes porcine mucin; contains fluoride)

e Biotene® Oral Balance Gel (GSK) (updated
formulation is not acidic; contains milk, egg
white)

e BioXtra® products (RIS) contain milk, egg
white; some contain fluoride) (239)

General recommendations

Despite better focused radiation dose and improved screening,
progressive jaw stiffness and limitation of opening remain common
complications after radiotherapy and/or surgery to the head
and neck region and should be monitored (240)

The team should be vigilant that this is not due to a local
recurrence, metastatic lesions in the head and neck region
and/or a second malignhant lesion (241)

There is no clear consensus as to optimal intervention for trismus
(242)

A variety of exercise regimens and jaw rehabilitation devices
have been proposed

Low-level laser therapy and low-intensity ultrasound coupled with
exercise may be beneficial (242)

Starting therapy for trismus early and compliance with
exercises improves treatment outcome (243)

Multiple approaches have been suggested as outlined below:

Physical Therapy e This includes passive and active jaw

stretching exercises, and the use of devices
for stretching the muscles of mastication e.g.
TheraBite® jaw motion rehabilitation system,
Dynasplint Trismus System®, and stacked
tongue depressors, are the mainstay of
treatment (241)
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There is conflicting evidence of the relative
effectiveness each of these approaches
(243,244)

A more recent study demonstrated better
interincisal opening (MIO) using a jaw device
compared to exercise only; however, it did not
appear to prevent trismus (245)

Another systematic review demonstrated that
the improvement of MIO with jaw exercise
regimes (jaw device, stretching and mouth
opening) is comparable to that achieved with
approaches such as ultrasound, laser therapy
and more frequent clinical follow up (245)
Wooden spatulas have not shown different
mouth opening outcomes when compared to
TheraBite® device (242)

Drug Therapy

There is weak evidence that pentoxifylline
may be effective by improving
microcirculation and tissue oxygenation (246)

Botulinum toxin

May reduce pain associated with trismus,
although it does not improve mobility (247)

Coronoidectomy

May be considered to increase the range of
motion (248)

Increasing levels of trismus should be
investigated for potential local recurrence
(241)
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Prior to Cancer Therapy

Nursing Action

1. Ensure all patients have
a comprehensive dental
assessment before
starting cancer therapy

o Advise patients on the importance of a dental assessment

o Patients should be identified for dental assessment at the multidisciplinary meeting
and an urgent dental assessment arranged

o Liaise with the dental team to develop and implement an individual care plan

e Importance of oral hygiene and prevention should be advised and patient supported as
needed (35)

2. Advise on the oral side
effects of treatment

e Provide written information on side effects of cancer treatments (patient information
leaflets)

e Give support and encouragement

e Give information about support groups available*

3. Preventive advice

o Dietary advice in liaison with the dental team and Dietitian
e Provide written information/resources to patient (patient information leaflets)

During Cancer Therapy

Nursing Action

1. Maintenance of oral
hygiene

e Provide oral care advice and assistance where appropriate
o If patient wears denture, follow denture care advice and assist patient as needed (57)

2. Inspection of the oral
cavity should be carried
out daily

e Complete an oral assessment daily as part of the patient’s individual care plan; contact
the dental team for guidance prior to completion if required

e Document findings in the patient’s individual care plan daily to monitor any changes,
e.g. signs of mucositis, ulcers, viral infections (64)

o Refer to the dental team when indicated

3. Monitor compliance in
performing oral care

e Supervise and provide assistance; give instructions to carers where appropriate
e Give support and encouragement
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4. Pain control

Give topical/systemic analgesia, as directed

5. Oral candida infections
(Thrush)

Give topical/systemic antifungal agents, as prescribed

If chlorhexidine mouthwash is used alongside topical nystatin stagger its use by 1 hour
(note: nystatin is not effective in immunodepressed patients (204))

Ensure patient is cleaning any removable appliances and advise removal at night (200)

6. Manage xerostomia (dry
mouth)

Give advice to help patients with a dry mouth
Confirm that a recommended saliva substitute is prescribed and refer for further
management as appropriate (225)

After Cancer Therapy

Nursing Action

1. Arrange follow up visit
to the dental team

Provide the patient or carer with contact information for the dental team

Liaise with dental team to ensure a follow up appointment has been arranged

To ensure follow up occurs when the patient is discharged, an oral care entry should
be made in the summary notes/discharge letter

2. Reinforce preventive
messages

Provide equipment for home care where appropriate

Continue to provide smoking cessation support (137)

Ensure patient has dental follow up arranged, use of fluoride-based treatments
recommended to reduce risk of dental caries (113)

Ensure the patient information leaflet has been provided to support the advice given

* Advise Support Groups examples: Cancer BACUP: Changing Faces: Let’s Face It; Macmillan Cancer Support, National
Cancer Institute: Support for People with Cancer
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Acute Change

Explanatory Notes

Radiotherapy

Chemotherapy
Immunotherapy
Haematopoietic Stem Cell
Transplant (HSCT)

1. Mucositis

Acute inflammation of the mucosa
White/yellow fibrinous slough,
often with ulceration

Painful to speak/eat/swallow
Portal for microbial entry

Healing complete around 2-3
weeks post cancer therapy
Important to correct any ill-fitting
removable prosthesis to prevent
mucosal trauma

e Onset 12-15 days after
radiotherapy
commencement

e Onset usually 1 week after
start of cancer treatment
Ulceration often severe

2. Blood
Changes

Anaemia

Neutropenia

Thrombocytopenia

Present from commencement of
cancer therapy until up to 4
weeks post therapy

e Spontaneous
gingival/mucosal bleeding
e Crusting of lips

3. Immuno-
suppression

Increases susceptibility to
bacterial/candidal/viral disease
Exacerbates pre-existing
periodontal disease

e Any infections in the mouth
can spread and become a
medical emergency

4. Changes
in Salivary
Flow/
Composition

Saliva becomes thick, viscous,
acidic

Xerostomia results but is less
common in children

Onset within 14 hours of cancer
therapy

o Xerostomia can be
prolonged

e Can last up to 2 years
post therapy or be a
permanent side effect

o Salivary flow usually
returns to normal within 2
months
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5. Acute
Ascending
Sialadenitis

Occurs as a complication of
xerostomia

Has been described in children

6. Altered Taste
(Dysgeusia)

Onset on treatment
commencement

Related to xerostomia and direct
damage to taste buds

Sense of taste often returns with
an unpleasant interim period of
altered taste

Important to seek advice from
Dietitians as (1) the sense does
not always return and (2)
untreated dysgeusia can affect
prognosis

Can be profound due to
xerostomia

Chemotherapy: variable in
relation to the cancer
regime used

HSCT: due to
chemotherapy and
exacerbated by
radiotherapy that involved
the salivary glands

7. Difficulty
Swallowing

(Dysphagia)

As a result of mucositis and
Xerostomia

Can be very severe due to extensive ulceration

8. Changes in
Oral Flora

Due to reduced antibacterial
action of saliva

Increase in cariogenic organisms
within 2 weeks of cancer therapy
Increased susceptibility to
candidal/viral infections

Oral candidiasis more
likely

Implications for
increased dental caries

Oral candidiasis:
pseudomembranous
candidiasis with ulceration
and acute herpetic
gingivostomatitis may
occur

Cytomegalovirus and
Varicella zoster virus
infections have also been
described

If persistent, indicative of
systemic involvement
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9. Periodontal/
Gingival
Disease

Can be exacerbated by oral flora
changes, mucositis, xerostomia
and immunosuppression

Acute gingivitis

Chemotherapy can result in
acute gingivitis and
pericoronitis

Important to differentiate
gingival changes from
leukemic infiltrate and
gingival hyperplasia in
acute myeloblastic
leukaemia

10.Tooth
Sensitivity

Increased risk of tooth wear
observed due to bruxism,
xerostomia and erosion due to
vomiting

Variably reported and more likely to be reported if there is
pre-existing gingival recession

11. Dental Pain

Higher risk of pain due to
advanced dental caries

May also be related to leukaemic
infiltration of dental pulp tissue
and direct jaw infiltration

Higher dental caries risk
due to xerostomia may
result in dental
abscesses

Toothache-like pain has
been described related to
vincristine administration
(249)

Low white cell counts can
cause chronic dental
infections to become acute
and cause pain

12. Trismus

Must exclude posterior invasion of
carcinoma into pterygomasseteric
muscles as a cause

May be caused by severe
mucositis

May be caused by severe
mucositis

Jaw pain may be related to
vincristine administration
(249)

13. Graft versus
Host Disease

Can occur in an acute form after
bone marrow transplantation and
be followed by a chronic form

Can occur in an acute form
after HSCT
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Chronic Change

Explanatory Notes

Radiotherapy

Chemotherapy
Immunotherapy
Haematopoietic Stem Cell
Transplant (HSCT)

1. Progressive
Endarteritis

Occurs in irradiated bone,
especially the mandible
Can occur in muscle and
cause trismus 3-6 months
post therapy

Uncommon in children

o Implications for dental
extractions/surgery

o Implications for dental
extractions/surgery (see
Table 4)

2. Blood Changes

Anaemia

Neutropenia
Thrombocytopenia
Prolonged by maintenance
chemotherapy

e Risk of oral infection
becoming an acute event
when pancytopenia present

e Implications for dental
treatment

3. Trismus

Must exclude posterior
invasion of carcinoma into
pterygomasseteric muscles
as a cause

Predominantly due to
fibrosis as a direct effect of
radiotherapy, but also
related to endarteritis

e Predominantly due to
fibrosis as a direct effect
of radiotherapy

4. Prolonged Oral Flora
Changes

Increase in cariogenic
organisms and candida
Important to correct any
ill-fitting removable
prosthesis to prevent
trauma to mucosa

e Increased susceptibility
to dental caries

e Candidiasis more likely
especially in denture
wearers

e Viral infections and
candidiasis more likely

e Increased susceptibility to
dental caries
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5. Xerostomia

Severity is subjective

Can be permanent

May affect wearing of a
removable prosthesis
Predisposes to dental
caries, halitosis, tooth wear
and infection

More prolonged if
parotid glands are in the
irradiation field

Salivary output can be
maintained by ipsilateral
parotid sparing during
radiotherapy

6. Tooth Erosion

Due to prolonged
xerostomia which removes
protective action of saliva

Linked to xerostomia

7. Osteoradionecrosis

Serious complication of
radiotherapy where bone
death occurs in areas
irradiated

Important for patients to
have a dental
assessment prior to
starting treatment to
discuss management of
sources of dental
infection foci

Some chemotherapy drugs
(e.qg. cisplatin, fluorouracil,
methotrexate,
cyclophosphamide) can
also cause a dry mouth
For some drugs such as
cisplatin (neurotoxic),
xerostomia can be longer-
term/permanent

8. Periodontal/Gingival
Disease

Can continue to be
exacerbated by xerostomia
and oral flora changes
Gingival recession

Rapid progression of
periodontal disease

Maintenance chemotherapy
and targeted
immunotherapies may
increase the risk

Rapid progression of
periodontal disease

can occur in children

9. Adrenal Suppression

Can occur as a result of
corticosteroid therapy

Can occur as a result of
corticosteroid therapy
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Venous access lines

Patients with indwelling central venous
access lines (e.g. PICC lines, implantable
ports)

There is no clear evidence detailing infection risk for these lines following
dental procedures.

Neutrophils: Determined from Full Blood Count within 24-48 hours of planned dental procedure

NB There is no evidence specifying absolute thresholds for neutrophil levels and the need for antibiotic prophylaxis in this population.
Evidence-based guidance from the infective endocarditis literature (SDCEP* & AHA* recommendations) may be transferrable to this
population in relation to antibiotic prophylaxis against bacteraemia following invasive dental procedures. The below recommendations
are therefore a combination of expert opinion and transferrable evidence-base.

Neutrophil level

Recommendations

>2.0 x 10°/L

No antibiotic prophylaxis recommended

1.0-2.0 x 10°/L

Low risk
Liaise with the medical team regarding need for antibiotic prophylaxis

Clinical judgment is critical. If infection is present or unclear, prescription of
antibiotic prophylaxis may be necessitated.
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<1.0 x10°/L

Increased risk
Liaise with the medical team regarding need for antibiotic prophylaxis

Antibiotic regimen is guided by the medical team based on existing
medications, and known or suspected causative organisms and sensitivities

See SDCEP* and AHA' recommendations for antibiotic selection and dosing in
adult and paediatric patients in UK and USA contexts respectively for single
pre-operative doses, with evidence transferred from the bacteraemia
prevention in the infective endocarditis literature

Patients with anticipated chronic neutropenia may require a course of post-
operative antibiotics to be prescribed in liaison with the medical team

Platelets: Determined from platelet count Full Blood Count within 24-48 hours of planned dental procedure (a coagulation
screen may also be requested depending on advice of the medical team).

NB There is no evidence specifying absolute thresholds for platelet levels for haematological support in this population. The below
thresholds and recommendations are based on expert opinion and the British Society for Haematology Guidance on Platelet Transfusion
for adults* and the British Committee for Standards in Haematology for paediatric patients™*

Recommendations assume that all other coagulation parameters are within normal limits and that platelet counts will be maintained at
or above the specified level until initial stabilization/healing has occurred.

>50 x 10°/L

Apply local haemostatic measures as needed

Above this threshold, routine platelet transfusion before major dental surgery
is not recommended

30-50 x 10°/L

Liaise with the medical team regarding extent and timing of dental treatment
and any need for haematological support
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Routinely apply local haemostatic measures (e.g. oxidised cellulose matrices,
topical tranexamic acid, sutures)

There is limited evidence that simple dental extractions may be controlled
with local measures for platelet counts in this range, without the need for
platelet transfusion (250)

Liaise with the medical team regarding need and delivery of platelet
transfusion prior to invasive dental treatment. The precise platelet threshold
for platelet transfusion will vary on an individual basis and based on clinical
risk factors

Delay dental treatment where possible if thrombocytopenia should be
<30 x 10°/L transient (e.g. in cyclical chemotherapy)

Routinely apply local haemostatic measures (e.g. oxidised cellulose matrices,
topical tranexamic acid, sutures) in addition to any planned haematological
measures

Monitor extraction sites carefully in immediate post-operative period for
primary haemostasis.

*Scottish Dental Clinical Effectiveness Programme. Antibiotic Prophylaxis Against Infective Endocarditis [Internet]. 2018 [cited 2025 Jun
9]. Available from: https://www.scottishdental.nhs.scot/sdcep-implementation-advice-on-antibiotic-prophylaxis-against-infective-
endocarditis/

TWilson WR, Gewitz M, Lockhart PB, Bolger AF, DeSimone DC, Kazi DS, et al. Prevention of Viridans Group Streptococcal Infective
Endocarditis: A Scientific Statement From the American Heart Association. Circulation. 2021 May 18;143(20).

*Estcourt L], Birchall J, Allard S, Bassey SJ, Hersey P, Kerr JP, Mumford AD, Stanworth SJ, Tinegate H; British Committee for Standards
in Haematology. Guidelines for the use of platelet transfusions. Br J Haematol. 2017 Feb;176(3):365-394. Erratum in: Br J Haematol.
2017 Apr;177(1):157.

**New HV, Berryman J, Bolton-Maggs PH, Cantwell C, Chalmers EA, Davies T, Gottstein R, Kelleher A, Kumar S, Morley SL, Stanworth
SJ; British Committee for Standards in Haematology. Guidelines on transfusion for fetuses, neonates and older children. Br J Haematol.
2016
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