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Dental Care for Patients With Childhood Cancers
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Background: Childhood cancer is the second most common cause of death in children in the United States. Treatments for
childhood cancers usually incorporate chemotherapy, radiation therapy, immunotherapy, and/or surgery. This review of
contemporary literature highlights the necessity for interprofessional care to achieve the best dental outcomes for this
patient population during cancer treatment, as well as for children who are long-term cancer survivors.
Methods: A literature search at PubMed identified research and review articles about oral and dental complications in children
diagnosed with cancer. Also included were evidence and current best practices from guidelines published by the American
Academy of Pediatric Dentistry on dental management of pediatric patients receiving chemotherapy, hematopoietic cell
transplantation, and/or radiation therapy. Finally, clinical recommendations from the European Society for Medical Oncology
Guidelines Working Group on management of oral and gastrointestinal mucositis were included. The literature search was
limited to articles published in the English language.
Results: Children with a new diagnosis of cancer should have dental care provided by a pediatric dentist to mitigate the oral
complications from cancer treatment as well as to avoid dental infections during immunosuppressed states. An individualized
oral care program can be developed for each patient to manage and treat acute and long-term oral complications related to
cancer treatment.
Conclusion: Childhood cancer survivors present with unique challenges for dental management because of dental anomalies
caused by cancer therapy. Interprofessional collaborative care between the pediatric dentist and the oncologist during and after
cancer therapy will enable best outcomes for the pediatric patient. In addition, dental professionals must be prepared to meet
the unique needs of long-term cancer survivors because of the increasing survival rates of childhood cancers.
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INTRODUCTION
Although childhood cancer accounts for <1% of cancer
diagnoses each year in the United States, it is the second
leading cause of death in children.1,2 The American Cancer
Society estimated that 10,590 children under the age of 15 in
the United States were diagnosed with cancer in 2018.1 The
diagnosis of a childhood malignancy leads to commencement of oncology treatment soon after. These children
may receive chemotherapeutic agents, radiation therapy,
immunotherapy, surgery, and/or hematopoietic cell transplantation (HCT) to treat the underlying malignancy. The
long-term survival of children treated for malignancies is improving, with more than 80% of children surviving 5 years
or more.1
Assessment of the oral cavity and management of dental
complications is important for all children but particularly
for children with cancer. Dental and oral care–related problems arise in these children at various phases of cancer
treatment and after completion of cancer treatment. From
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a dental perspective, the pediatric patient undergoing oncology treatment may (1) have preexisting untreated dental
caries, periodontal disease, and/or pathologic lesions of
the oral hard and soft tissues; (2) have oral manifestations
of the cancer; (3) develop oral complications as a result of
cancer therapies; and (4) develop long-term dental and orofacial complications after completion of cancer therapies.
As a first step in developing this review of the topic, a literature search at PubMed identified research and review articles about oral and dental complications in children
diagnosed with cancer. Also included were evidence and
current best practices from guidelines published by the
American Academy of Pediatric Dentistry on dental management of pediatric patients receiving chemotherapy, HCT,
and/or radiation therapy. Finally, clinical recommendations
from the European Society for Medical Oncology Guidelines
Working Group on management of oral and gastrointestinal
mucositis were included. The literature search was limited to
articles published in the English language.
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PRETREATMENT ORAL EXAMINATION
Current guidelines recommend that children should have
an oral examination prior to initiation of cancer therapy.3 A
pretreatment examination facilitates establishment of a
dentist-child relationship before the onset of cancer
treatment–related oral complications. The examination involves a clinical and radiographic evaluation of the oral cavity,
enabling the pediatric dentist to establish caries prevention
strategies and to provide anticipatory guidance based on
the child’s medical diagnosis and upcoming treatments.3
The dentist should report the child’s dental and oral health
status to the oncology team.3 This communication should include the severity of dental caries, the invasiveness of proposed dental treatment, and the presence of pathologic
lesions, if any. If dental caries, periodontal disease, or pathologic oral lesions4,5 are diagnosed prior to initiation of cancer
therapies, the necessary dental treatment should be provided
within the safety net of medical clearances and without causing unnecessary delay to cancer treatment.3

PREVENTIVE STRATEGIES

Dental caries is a preventable disease,6 and caries prevention is the most important aspect of oral care for children
undergoing cancer therapy.7,8 The child and parents should
be counseled on oral hygiene techniques.6,7,9,10 The teeth
and tongue should be brushed at least twice each day
with a soft-bristled nylon toothbrush. Fluoridated toothpaste
(with the American Dental Association seal of approval)
should be recommended.11 A smear or rice-size amount
of fluoridated toothpaste should be used for children younger than 3 years of age, while a pea-size amount should
be used for children 3-6 years of age (Figure 1).11
Fluoride is caries preventive.11 Over-the-counter fluoridated toothpaste and mouthrinses with a low concentration of
fluoride (900-1,100 ppm) can be used at home.11 Professional application of fluoride in the form of fluoride varnish, fluoride gel, or fluoride foam deliver much higher concentrations
of fluoride (12,300-22,600 ppm) and are administered in the

Figure 1. A smear of fluoridated toothpaste (left) is recommended for children younger than 3 years, whereas a peasize amount of toothpaste (right) is recommended for children 3-6 years.
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dental clinic.11 The frequency of professional fluoride application should be based on the patient’s caries risk assessment.12 Prescription high-strength fluoride toothpastes
containing 5,000 ppm of fluoride should be prescribed to patients who can reliably expectorate toothpaste.12
Flossing is recommended for children who exhibit the
necessary dexterity.3 Use of mouthrinses as an adjunct to
brushing and flossing can be recommended if the child
can swish and spit the mouthrinse.3,12 Fluoridated mouthrinses can be recommended for children with clinical
decay and/or demineralization of enamel. Children who
have plaque-induced gingivitis or periodontal disease
should be prescribed a chlorhexidine mouthrinse.3 An
alcohol-free formulation of chlorhexidine mouth rinse may
be better tolerated by children, especially during episodes
of mucositis.3
Dietary counseling should include identification of noncariogenic foods that do not contain fermentable carbohydrates.12 Consumption of sweetened beverages such as
juices and sodas should be limited.12 Given the emotional
circumstances of having a child with cancer, parents may
be tempted to provide the child with comfort foods that
are rich in sugar or carbohydrates. However, the parents
and child need to be counseled on the importance of diet
in preventing dental caries and minimizing complications
during cancer treatment.
Children who receive radiation cancer therapy to the head
and neck region may develop trismus.13-15 Physical therapy
in the form of stretching exercises for masticatory muscles
should be started prior to the initiation of radiation therapy.
The patient should be encouraged to continue the exercises
during and after radiation therapy.3

DENTAL TREATMENT
When dental caries is diagnosed in a child who is about to
commence cancer treatment, the pediatric dentist and oncology team must establish clear communication regarding the
ability of the patient to tolerate dental treatment.3,16 Some key
medical considerations for the safe delivery of dental treatment (restorative treatment, periodontal therapy, and extractions) are absolute neutrophil count (ANC), platelet count,
and coagulopathies secondary to cancer or treatment.3,16-18
When the ANC is >2,000/mm3, antibiotic prophylaxis is
not indicated. An ANC of 1,000-2,000/mm3 warrants a consultation with the pediatric oncologist to ascertain the need
for antibiotic coverage. If the ANC is <1,000/mm3, dental
treatment should be deferred until the ANC is higher. For
emergent dental treatment, the child may need prophylactic
antibiotics and hospitalization.3,18
Knowing the platelet count is important even if dental extractions are not planned because of the risk of bleeding
and/or hematoma from intraoral anesthetic injections. Bleeding is not a concern when the platelet count is >75,000/
mm3. If the child’s platelet count is <75,000/mm3, consultation with the pediatric oncologist is necessary to ascertain
the need for platelet transfusions and arrange for hospitalization for prolonged monitoring.3,18
The pediatric dentist has to make decisions about the details of dental treatment, such as the choice of restorative
materials and treatment techniques, knowing that the child
is likely to be immunosuppressed in the near future. Ideally,
all the dental treatment should be completed prior to
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commencement of cancer treatment.3,17,18 If this timing is
not feasible because of urgency to begin therapy, the dentist
is likely to prioritize the treatment of dental infections, extractions, periodontal therapy, and elimination of sources of intraoral tissue irritation.
Opinions differ among pediatric dentists regarding the use
of therapeutic pulpotomy to treat vital primary teeth with reversible pulpitis.3,18,19 In the absence of evidence-based
recommendations for vital pulp therapy in immunocompromised children, pediatric dentists tend to favor providing definitive treatment in the form of extraction of the primary tooth
to avoid complications in the upcoming immunosuppressed
state.18 If previously treated primary teeth are clinically and
radiographically sound, extraction is not indicated.3,18 Root
canal treatment should be performed for permanent teeth
when indicated, provided they are restorable.3,18 Ideally,
root canal treatment for permanent teeth should be completed at least 1 week prior to initiation of cancer treatment to ensure healing of the periapical periodontal tissue. If this timing
is not feasible, extraction should be considered.
Because of advances in adhesive dentistry, small carious
lesions can be treated conservatively. Susceptible grooves
and fissures should be sealed to prevent carious lesions
on sound tooth surfaces.3,18 A method for arresting carious
lesions is the application of silver diamine fluoride. Clinical
success in arresting tooth decay in children has been reported with repeated applications of silver diamine fluoride.20 However, application results in black discoloration
of the tooth surface and should therefore be clearly discussed with the patient and the parents.20 Topical application of silver diamine fluoride allows the possibility of
arresting decay with a noninvasive technique.20
Some children may have existing orthodontic appliances
or space maintainers. Intraoral appliances should be removed if they have the potential to cause oral irritation, if
the cancer therapy has the potential to cause moderate to
severe mucositis, or if oral hygiene is poor.3,21 Removable
appliances can be worn as long as the patient can tolerate
them and is able to maintain good oral hygiene.3,21 Appliances with metal components should be removed from children who require multiple magnetic resonance images
(MRIs) of the head and neck region (such as children with
intracranial tumors) to prevent scatter and artifacts on the
MRIs. If the patient is undergoing orthodontic treatment at
the time of cancer diagnosis, a prudent course is to expeditiously remove the orthodontic appliance and provide the
patient with removable orthodontic retainers.21 Orthodontic
treatment may be resumed after a 2-year event-free survival
period.21
Primary teeth in exfoliative stages should be allowed to
naturally exfoliate.3,18 Infected teeth, nonrestorable teeth,
root tips, and periodontally compromised teeth should be
extracted 1-2 weeks prior to initiation of cancer therapy to
allow time for healing.3,18

ORAL COMPLICATIONS RELATED TO CANCER
TREATMENT
Children usually receive chemotherapy in cycles or
phases.3,18 Acute oral complications arise 5-7 days from
the beginning of each cycle, corresponding to the drop in
blood counts. Blood counts rise to normal levels after 21
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Table. World Health Organization Oral Toxicity Scale28
Mucositis
Grade

Features

1

Soreness and/or erythema

2

Erythema, ulcers; patient is able to swallow food

3

Ulcers, extensive erythema; patient is unable
to swallow food

4

Mucositis to the extent that alimentation
is not possible

days and remain so until the next cycle of chemotherapy begins.3 Appropriate oral hygiene regimens, such as tooth
brushing, should continue during episodes of thrombocytopenia and neutropenia.3,18

Oral Mucositis
Oral mucositis is likely to develop in 40% of children receiving standard-dose chemotherapy and in 80% of patients
receiving radiation therapy for head and neck cancers.3,18,22-24 Oral mucositis occurs in 75% of patients undergoing bone marrow tranplantation.23-26 Oral mucositis is
graded as mild, moderate, or severe based on the patient’s
symptoms and clinical presentation. Different rating scales
can be used to assess and track cancer treatment–induced
mucositis.27 The World Health Organization Oral Toxicity
Scale is one such grading tool (Table).28 On this scale,
grade 3 and grade 4 mucositis are considered to be severe.
Oral mucositis interferes with patient functioning and tolerance for cancer therapy.29 Patients report it as the most debilitating side effect of cancer treatment.25
The mainstay of management of oral mucositis is palliative
care.3,25 Maintaining good oral hygiene is important to prevent as well as to reduce the severity of oral mucositis.30,31
Softening toothbrush bristles in warm water for a few minutes may be necessary to facilitate comfort during brushing.
Patients who have severe mucositis and cannot tolerate a
toothbrush can use foam brushes.3 Oral cryotherapy, recombinant human keratinocyte growth factor-1, low-level
laser therapy, sodium bicarbonate rinses, and benzydamine
mouthwash have evidence-based support for management
of oral mucositis in patients with cancer.25 Analgesic medications can be used to treat pain associated with oral mucositis.3,25 Topical anesthetics obtund pain for a short duration
but do not treat the mucositis.3,25 Further, because of systemic absorption from the oral mucosa, topical anesthetics
can have cardiovascular and central nervous system effects
and therefore should be used judiciously in young children,
if at all.

Oral Infections
Children receiving cancer therapy develop opportunistic
oral infections (fungal, bacterial and viral).30 The clinical
manifestations of these infections may be atypical because
of neutropenia.18 Oral candidiasis and herpetic infections
are often seen in these children.18 Prophylactic nystatin is ineffective in preventing oral candidiasis.32 When oral candidiasis is diagnosed in children receiving cancer therapy,
nystatin is the first line of medication to be tried, although
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it may not always resolve the infection. Systemic antifungal
agents such as amphotericin B may be necessary.32 When
nystatin is used, clinicians must keep in mind that the
sugar content of the oral suspension is high and can increase caries susceptibility.33

Neuropathic Pain
Children who receive plant alkaloid chemotherapeutic
agents such as vincristine and vinblastine may develop neuropathic pain that usually affects mandibular teeth. These
children complain of deep pain in the jaw and teeth in the
absence of an odontogenic source of pain.3,18,23 Such neuropathic pain is usually transient in children and diminishes
or resolves after completion of chemotherapy.3 In the absence of a definitive cure for chemotherapy-induced neuropathic pain, palliative care may be provided with over-thecounter pain medications.

Xerostomia
Children who receive cancer chemotherapy and/or head
and neck radiation therapy develop xerostomia during and
beyond the treatment phase.3,16,18 Xerostomia increases
caries risk and exacerbates mucositis.3,18 Use of sugarfree gum, sugar-free mints and lozenges, saliva substitutes,
alcohol-free mouthrinses, and oral moisturizers helps alleviate xerostomia.3,18 Patients with xerostomia should also be
encouraged to sip water frequently.3,16,18

Lip Care
Children receiving chemotherapy and/or radiation therapy often develop chapped lips and angular cheilitis.
Lanolin-based creams and ointments are more effective
in moisturizing the lips for these patients than petrolatumbased products.3

ORAL CONCERNS RELATED TO HEMATOPOIETIC
CELL TRANSPLANTATION
Children being treated with HCT receive all the chemotherapy and/or total body irradiation just a few days before

the transplant.18 They have a prolonged immunosuppressed phase,18 and elective dental treatment cannot be
performed during this immunosuppressed period. Immunologic recovery usually occurs at least 100 days after HCT; recovery time may be longer if graft-vs-host disease (GVHD) or
other complications develop. Therefore, completing dental
treatment prior to the initiation of HCT is critical. In these children receiving HCT, mucositis develops 7-10 days after initiation of conditioning and lasts up to 2 weeks after the
end of conditioning. The intensity and severity of oral complications begin to decline 3-4 weeks after completion of
transplantation. This period corresponds to phase III (engraftment to hematopoietic recovery), and the primary oral
concerns during this phase are acute GVHD, xerostomia,
hemorrhage, neurotoxicity, temporomandibular dysfunction,
and exophytic oral lesions (eg, granulomas, papillomas).
Phase IV (immune reconstitution) begins approximately
100 days post-HCT. The oral concerns during this phase
are related to the chronic effects of the conditioning regimen
and include xerostomia, craniofacial growth abnormalities,
viral infections, chronic GVHD, and predisposition to oral
squamous cell carcinoma.

UNIQUE ORAL CHALLENGES OF CANCER
SURVIVORS
Dental professionals must be prepared to meet the unique
needs of long-term cancer survivors because of the increasing survival rates of those with childhood cancers. Children
who receive cancer therapy develop dental and craniofacial
problems that manifest later in life.5 Some specific oral and
dental manifestations of childhood cancer treatment include
higher risk for dental caries, xerostomia, tooth agenesis, microdontia, enamel hypoplasia, and blunting of roots.34-36
Figure 2 is a panoramic radiograph of a 15-year-old male
who was diagnosed with high-risk acute lymphocytic leukemia at 2 years of age. He received chemotherapy, radiation
therapy, and HCT. His radiograph shows microdontia of all
his permanent teeth with blunting and tapering of roots.
He also has agenesis of his permanent third molars.

Figure 2. Panoramic radiograph of a 15-year-old male who was diagnosed
with high-risk acute lymphoblastic leukemia at 2 years of age. He received
chemotherapy, radiation therapy, and hematopoietic cell transplantation.
Radiograph shows microdontia of all his permanent teeth, blunting and tapering of roots, and agenesis of permanent third molars.
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Figure 3. Panoramic radiograph of an 8-year-old male with DiamondBlackfan anemia who received chemotherapy and hematopoietic cell transplantation at age 3 years shows agenesis of his maxillary second premolars
(red arrows), microdontia involving all 4 second permanent molars and
mandibular second premolars (red ovals), and delayed development of
the permanent dentition.

The permanent teeth affected and the severity of dental
anomalies depend on the age of the child and stage of dental
development at the time of cancer chemotherapy and/or radiation therapy, as well as the intensity of cancer therapy.37,38 A
higher incidence of dental anomalies and developmental
dental defects should be anticipated in children who receive
cancer therapy before the age of 3 years.37 Figure 3 is a panoramic radiograph of an 8-year-old male with DiamondBlackfan anemia who received chemotherapy and HCT at
the age of 3 years. His radiograph shows agenesis of his
maxillary second premolars, microdontia involving all 4 second permanent molars and mandibular second premolars,
and delayed development of the permanent dentition.
Childhood cancer survivors often experience xerostomia
because of salivary gland hypofunction.34-36 Because of
the increased caries risk, periodic dental examinations are
important to assess and treat dental caries. Oral cancer

screenings are critical for these patients.3 Suspicious soft tissue lesions should be referred to an oral and maxillofacial
pathologist and surgeon for biopsy.3
Because of exposure to ionizing radiation, the developing
craniofacial complex may exhibit malocclusion with a skeletal
etiology.18 The orthodontic problems may be compounded
by dental anomalies (tooth agenesis, microdontia). Often in
teen years, these patients and their parents may desire orthodontic treatment. However, the caries risk because of xerostomia and enamel hypoplasia may prevent implementation of
an ideal orthodontic treatment plan. If the teeth have blunted
roots, orthodontic treatment is further limited as orthodontic
movement of teeth can further reduce root length and lead
to unfavorable crown-root ratios. The use of light orthodontic
forces and compromised results should be discussed with
the patient and parents.39 Figure 4 shows dental crowding,
malocclusion, pulp chamber obliteration, and severe

Figure 4. Panoramic radiograph of a 17-year-old shows dental crowding, malocclusion, pulp chamber obliteration, and severe shortening of the roots of
all permanent teeth. The patient is a 15-year neuroblastoma survivor.
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shortening of the roots of all permanent teeth in a 17-year-old
who is a 15-year neuroblastoma survivor. Orthodontic treatment plans for childhood cancer survivors should take
these limitations into consideration.

CONCLUSION
The pediatric dentist should be involved in the management of children with cancer from the time of cancer diagnosis so that an individualized preventive oral care program
can be developed for each patient. Acute and long-term
oral complications related to cancer treatment can be managed and treated in a patient-centered manner. The pediatric dentist needs the support of the oncology team to
provide safe and effective dental treatment. Similarly, the oncology team needs the pediatric dentist to ensure that the
child’s oral cavity is disease-free to avoid complications during cancer therapy. Interprofessional collaborative care ensures patient comfort and best outcomes during and after
cancer therapy.
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