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Abstract
Although the rate for childhood cancer has remained relatively stable for the past 2 de-
cades, there have been drastic declines in mortality due to early diagnosis and
improvements in therapy. Now over 75% of children diagnosed with cancer survive more
than 5 years. The pediatric dental professional plays an important role in the preven-
tion, stabilization, and treatment of oral and dental problems that can compromise the
child’s health and quality of life before, during, and after the cancer treatment. This
manuscript discusses recommendations for the dental care of the pediatric oncology

patient. (Pediatr Dent. 2004;26:53-57)
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ancer is the leading cause of disease-related fatali-

ties for children between 0 and 14 years of age in

the United States, affecting approximately 1 in
7,000 children every year.! The incidence is greatest in the
first year of life, with a second peak at 2 to 3 years of age,
followed by a decline until age 9 and then steadily increas-
ing through adolescence.! Boys are more affected than girls,
except in the first year of life, while white children show a
30% higher frequency than blacks, particularly during the
first 5 years of life." Acute lymphoid leukemia (ALL) is the
most common malignancy (24% of all childhood malig-
nancies), followed by central nervous system (CNS) tumors
(22%) and sarcomas.'? In the 1990s, 3-year survival rates
exceeded 80% and 5-year survival was beyond 75% as a
result of improvement in treatment.'

Unfortunately, the medical profession’s lack of under-
standing of ways to modify the molecular mechanisms that
occur during a malignant transformation has hindered the
development of selective and highly effective cancer
therapy, which is still largely empirical. The multimodality
approach uses surgery and radiotherapy to control local
disease and chemotherapy to eradicate systemic disease. The
development and use of chemotherapy have evolved from
clinical experience, with the goal to interfere with the syn-
thesis or function of the vital nucleic acids in all cells.” The
objective of radiation therapy is to cause DNA damage in
cancerous cells, with minimal harm to adjacent tissues,
which is critical in pediatric patients.? Rapidly dividing cells
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are more sensitive and show earlier cell death than regu-
larly dividing cells, with the nondividing ones being
insensitive to radiation.

Radiotherapy is given over a number of weeks in a se-
ries of equal-sized fractions, usually spaced by 24 hours to
allow for repair of the normal tissues and positively affect
the radioresponsiveness of tumors.’ The total dose required
to achieve local tumor control depends on the tumor type,
amount of radiation given at each session, and overall num-
ber of treatments.® Although improvements in
chemotherapy and ionizing radiation have led to less radi-
cal and less mutilating surgical intervention, surgery may
still be necessary for initial staging of a tumor, biopsies,
resection, and second- or third-looks. Immunotherapy uses
leukocytes, monoclonal antibodies, and cytokines for tu-
mor destruction with potential for target specificity and,
hence, may spare children of the major side effects seen
currently with standard oncology therapies. The acute and
long-term side effects have been discussed elsewhere and
will not be reviewed here.**

ALL accounts for about 75% of all childhood leukemias
with a peak incidence at 4 years of age.® The most com-
mon signs and symptoms are anorexia, irritability, lethargy,
anemia, bleeding, petechiae, fever, lymphadenopathy, sple-
nomegaly, and hepatomegaly. Bone pain and arthralgias,
caused either by leukemic infiltration of the perichondral
bone or joint or by leukemic expansion of the marrow cav-
ity, may occur, leading the child to present with a limp or
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refusal to walk.® The most common head, neck, and in-
traoral manifestations of ALL at the time of diagnosis are
lymphadenopathy, sore throat, laryngeal pain, gingival
bleeding, and oral ulceration.” The overall cure rate for
childhood ALL is about 80%. Patients who relapse during
treatment are given intensive chemotherapy followed by
bone marrow transplant. The treatment of ALL is based
on clinical risk and is usually divided in four phases:

1. Remission induction—generally lasts 28 days and
consists of 3 or 4 drugs (eg, vincristine, prednisone,
and L-asparaginase), with a 95% success rate. Achieve-
ment of remission is a known pre-requisite for
prolonged survival.

2. CNS preventive therapy/prophylaxis—CNS can act
as a sanctuary site for leukemic infiltrates because sys-
temically administered chemotherapeutic drugs are
not able to cross the blood-brain barrier. Cranial ir-
radiation and/or weekly intrathecal injection of a
chemotherapeutic agent, usually methotrexate, are
used. This presymptomatic treatment can be done in
each phase as well.

3. Consolidation or intensification—designed to mini-
mize the development of drug cross-resistance through
intensified treatment, in an attempt to kill any remain-
ing leukemic cells.

4. Maintenance—aimed to suppress leukemic growth
through continuous administration of methotrexate
and 6-mercaptopurine. The optimal length of this
phase has not been established yet, but usually lasts
2.5 to 3 years.

Despite the current understanding that optimal oral
health of the child means lower risks of complications dur-
ing cancer therapy and lower hospital costs, many medical
teams and dental clinicians still use outdated approaches
to oral and dental care. This manuscript discusses contem-
porary recommendations for management of the pediatric
cancer patient in the dental setting.

Recommendations for dental care

Oral and dental infections may complicate the oncology
treatment as well as delay it, leading to morbidity and an
inferior quality of life for the child. Early and radical den-
tal intervention reduces the frequency of problems,
minimizing the risk for oral and associated systemic com-
plications.**!® Therefore, the dental consultation on a
newly diagnosed patient should be done at once so that
enough time is available for care to be completed before
the cancer therapy starts. Every patient should be dealt with
on an individual basis, and appropriate consultations with
physicians and other dental specialists should be sought
before dental care is instituted.*

The patient’s medical history

The pediatric dentist should gather information about the
underlying disease, time of the diagnosis, modalities of
treatment the patient has received since the diagnosis (che-
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motherapy, radiotherapy, surgeries, etc.), and complica-
tions, including relapses. Hospitalizations, emergency room
visits, infections (both oral and systemic), current hema-
tological status, allergies, medications, and a review of
systems (heart, lungs, kidneys, etc.) should be noted.

Today, most patients have a central line, which is an in-
dwelling catheter inserted into the right atrium of the heart,
useful for obtaining blood samples and administering che-
motherapeutic agents, among others. They can be partially
implanted (eg, Broviac, Hickman catheters) or subcutane-
ously implanted (eg, MediPort, Portacath, BardPort) and
their presence dictates the use of antibiotics against en-
docarditis, even if the patient is already using antibiotics
for prevention of systemic infections due to their immu-
nosuppression.

The patient’s hematologic status

Prolonged bleeding in childhood cancer may be caused by
chemotherapy-induced myelosuppression, certain medica-
tions, and disorders of clotting and platelets related to the
baseline disease. The normal platelet count is between
150,000 to 400,000/mm? but clinically significant bleed-
ing is unlikely to occur with a level of >20,000/mm?® in the
absence of other complicating factors.!! Trauma associated
with oral function and damage to the mucosa, such as in
herpetic infections, increase the risk of bleeding.* Particu-
lar attention should be paid to patients with coagulation
disorders and liver tumors or liver dysfunction because they
are at high risk for prolonged postoperative bleeding.!' In
those cases, additional blood tests should be ordered such
as the activated partial thromboplastin time, which mea-
sures the intrinsic and common pathways of coagulation,
and the prothrombin time, which evaluates the extrinsic
and common pathways.'"'? Their normal levels vary from
lab to lab.

The neutrophils are the body’s first line of defense,
therefore the incidence and severity of infection are in-
versely related to their number. When the absolute
neutrophil count is <1,000/mm?, elective dental work
should be deferred because the risk for development of
infections increases greatly."

Oral hygiene, diet, and caries prevention

Routine oral care is important to reduce the incidence and
severity of oral sequelae of the treatment protocol, there-
fore aggressive oral hygiene should be done throughout the
entire oncology treatment, regardless of the child’s hema-
tological status.*%1%>1” Many dental and medical
professionals still erroneously believe that tooth-brushing
increases the risk of bacteremia and bleeding, and advo-
cate the discontinuation of oral hygiene with a regular
toothbrush when the child is thrombocytopenic and/or
neutropenic. Thrombocytopenia should not be the sole
determinant of oral hygiene, as patients are able to brush
without bleeding at widely different levels of platelet
count.”” Most importantly, there is evidence that patients
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who do intensive oral care have a reduced risk of develop-
ing moderate/severe mucositis, without causing an increase
in septicemia and infections in the oral cavity.*'7*®

A regular soft toothbrush or an electric brush used at least
twice daily is the most efficient means to reduce the risk of
significant bleeding and infection in the gingiva. #8101516
Sponges, foam brushes, and supersoft brushes cannot pro-
vide effective mechanical cleansing due to their softness;
therefore, they should be used only in cases of severe mu-
cositis when the patient cannot tolerate a regular brush.>'¢"
Brushes should be air dried between uses and a toothpaste
without heavy flavoring agents should be considered because
they can irritate the tissues."” During neutropenic periods,
the use of toothpicks and water-irrigating devices should be
avoided because they may break the integrity of the tissues,
creating ports of entry for microorganism colonization and
bleeding. Ultrasonic brushes and dental floss can be used if
the patient is properly trained."

Patients who present poor oral hygiene or periodontal
disease can use chlorhexidine rinses daily until the gingi-
val health has been restored or until the mucosa shows signs
of the initial stages of mucositis. At that point, rinses con-
taining alcohol should be avoided because they can dry the
mucosa and bring discomfort to the patient. Periodontal
infection is a major concern because colonizing organisms
have been shown to lead to bacteremias.*

The oncology child may be at high risk for dental car-
ies from a dietary standpoint for a number of reasons. The
caretakers may indulge the child with frequent unhealthy
snacks. The patients may also be prescribed daily nutri-
tional supplements rich in carbohydrate to maintain or gain
weight such as Pediasure. Furthermore, many oral pediat-
ric medications contain high amounts of sucrose (eg,
nystatin). Despite the fact that nystatin is often prescribed,
it cannot be recommended for prophylaxis and prevention
of Candida infections in immunodepressed patients be-
cause its effect is similar to that of a placebo on fungal
colonization and inferior to fluconazole in the prevention
of invasive fungal infection and colonization.** It is im-
portant to make caretakers and the medical team aware of
this risk factor so that medications are used in a manner
that minimizes the caries risk. For example, children should
not be allowed to fall asleep immediately after rinsing with
nystatin or a clotrimazole troche that is not sugar free.
Vomiting is often seen as a side effect of the cancer therapy,
so the patient should rinse after emesis episodes with tap
water or any bland solutions to remove the gastric acid
which is irritating to the oral tissues and may cause enamel
decalcification. Fluoride supplements and neutral fluoride
rinses or gels are indicated for those patients who are at risk
for caries.

Identification of existing and potential sources of
infections and dental treatment

The patient’s dental history should be reviewed, and a thor-
ough examination of the head, face, neck, intraoral soft and
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hard tissues should be performed, complemented by radio-
graphs when indicated. If spontaneous gingival bleeding is
present, the physician must be notified because it may be a
sign of internal hemorrhage. Some patients may complain
of paresthesias caused by leukemic infiltration of the periph-
eral nerves. Others may report dental pain mimicking
irreversible pulpitis in the absence of a dental/periodontal
infection. This can be a side effect of vincristine and vin-
blastine,” commonly used chemotherapeutic agents.* In this
case, the patient should avoid situations that exacerbate the
discomfort, such as thermal stimuli or sweets, and analge-
sics should be prescribed for pain control. Reassurance that
the pain will disappear within a few days after the cessation
of the causative chemotherapy is important.

Patients may also complain of dental hypersensitivity
usually brought on by cold or hot stimuli. The mechanism
for the sensitivity is not well understood and can be treated
with topical fluoride or a desensitizing toothpaste.* Further-
more, the clinician should be familiar with the possible
acute and long-term oral/dental side effects of cancer
therapy to anticipate problems, and provide expert diag-
nosis and treatment.*?

The patient’s blood counts normally start falling 5 to 7
days after the beginning of each treatment cycle, staying
low for approximately 14 days before rising again. How-
ever, these time guidelines may vary from protocol to
protocol; thus, it is important for the pediatric dentist to
be familiar with the patient’s cancer treatment plan. When
time is limited for dental care before the oncology therapy
starts, treatment priorities should be infections, extractions,
periodontal care and sources of irritation before the treat-
ment of carious teeth, root canal therapy for permanent
teeth, and replacement of faulty restorations. Temporary
restorations can be placed and nonacute dental treatment
can be delayed until the patient’s health is stabilized.*'**!

Opverall, routine dental care can be done when the ANC
is >1,000/mm and platelet count is >50,000/mm?®. Some
authors* recommend that endocarditis prophylaxis be pre-
scribed when the ANC is between 1,000 and 2,000/mm?
and optional platelet transfusions be considered pre- and
24 hours postoperatively when the level is between 40,000
and 75,000/mm.? During immunosuppression, all elective
dental procedures should be avoided. In an emergency situ-
ation, the dentist should consult with the medical team,
which may choose to prescribe platelet transfusions and ad-
ditional antibiotic coverage, despite the lack of scientific
evidence of its usefulness.'?

When there is time prior to the initiation of cancer
therapy, dental scaling and prophylaxis should be done,
defective restorations repaired and teeth with sharp edges
polished. Although there have been no studies to date that
address the safety of performing pulp therapy in primary
teeth prior to the initiation of chemotherapy and/or radio-
therapy, it is prudent to provide a more radical treatment
in the form of extraction to minimize the risk for oral and
systemic complications. Despite the high rate of success of
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pulpotomies and pulpectomies in healthy subjects, pulpal/
periapical infections during immunosuppression periods
can have a significant impact on cancer treatment.* Teeth
that have already been pulpally treated and are clinically
and radiographically sound present no threats. Symptom-
atic nonvital permanent teeth should receive root canal
therapy at least 1 week before initiation of cancer therapy.
If that is not possible, extraction is indicated. Endodontic
treatment of permanent teeth with asymptomatic periapi-
cal involvement can be delayed if the patient is
neutropenic.'»* During immunosuppression, swelling and
purulent exudate may not be present, masking some of the
classical signs of odontogenic infections, leaving them clini-
cally undetected.'>** In this situation, radiographs are vital
to determine periapical pathologies.

Fixed orthodontic appliances and space maintainers
should be removed if the patient has poor oral hygiene
or the treatment protocol carries a risk for the develop-
ment of moderate to severe mucositis. Appliances can
harbor food debris, compromise oral hygiene, and act as
mechanical irritants, increasing the risk for secondary
infection. However, a few contemporary protocols, par-
ticularly for ALL, may pose very little risk for the
development of mucositis; thus, removing orthodontic
appliances may not be necessary for patients who have
good oral hygiene. Removable appliances and retainers
may be worn as long as tolerated by the patient who shows
good oral care.

Partially erupted molars can become a source of infec-
tion due to pericoronitis, so the overlying gingival tissue
should be excised if the dentist believes it is a potential
risk.”* Loose primary teeth should be left to exfoliate natu-
rally and the patient counseled not to play with them to
avoid bacteremia. If the patient cannot comply with this
recommendation, the teeth should then be removed. Im-
pacted teeth, root tips, partially erupted third molars, teeth
with periodontal pockets >5 mm, teeth with acute infec-
tions, and nonrestorable teeth should be removed ideally
3 weeks before cancer therapy starts to allow adequate heal-
ing.'*" If that is not possible, other authors suggest at least
4 to 7 days.”"*

If a permanent tooth cannot be extracted for medical rea-
sons at that point in time, the pediatric dentist can consider
amputation of the crown above the gingiva, followed by
initial root canal treatment with antimicrobial medicament
sealed in the root canal chamber. Antibiotics should follow
for 7 to 10 days afterwards with the extraction subsequently
done when the patient’s hematological status is normal.
Particular attention should be given to extraction of perma-
nent teeth in patients who will receive or have received
radiation to the face because of the risk of osteoradionecro-
sis. Surgical procedures must be as atraumatic as possible,
with no sharp bony edges remaining and satisfactory closure
of the wounds.*'21422 A platelet count of 50,000/mm? is ad-
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visable for minor surgeries (eg, simple extractions), whereas
a minimum level of 100,000/mm? is desirable for major sut-
geries (eg, removal of impacted teeth)."!

The pediatric dentist should be ready to provide local
measures to control bleeding such as pressure packs, su-
tures, use of a gelatin sponge, topical thrombin or
microfibrillar collagen. If local measures fail, the physician
must be contacted immediately. For patients who need a
platelet transfusion before dental treatment, it is important
to note that the peak concentration of platelets is achieved
45 to 60 minutes following transfusion."

When the patient is in the maintenance phase of treat-
ment and the overall prognosis is good, it is likely that his/
her health status is close to normal. Dental procedures can
be done routinely, but not before checking the blood count
and prescribing antibiotics for SBE prophylaxis if a cen-
tral line is in place. Orthodontic treatment may start or
resume after completion of all therapy and after at least a
2-year disease-free survival.”® By then, the risk of relapse is
decreased and the patient is no longer using immunosup-
pressive drugs. However, the clinician must assess any
dental developmental disturbances caused by the cancer
therapy, especially in children treated under 6 years of
age.”>?* A panoramic radiograph should be obtained ev-
ery 12 to 18 months to monitor the dental changes and
plan dental rehabilitation accordingly.

Dahllof et al** described the following strategies to pro-
vide orthodontic care for patients with dental sequelae:

1. useappliances that minimize the risk of root resorption;
use lighter forces;
terminate treatment earlier than normal;
choose the simplest method for the treatment needs;
. do not treat the lower jaw.

However, specific guidelines for orthodontic manage-
ment, including optimal force and pace, remain
undefined.” The role of growth hormone in the develop-
ment of the craniofacial structures in pediatric cancer
patients is not fully established.

ST

Conclusions

The key to success in maintaining a healthy oral cavity dur-
ing cancer therapy is patient compliance. Consequently, it
is vital to educate the caretaker and child about the impor-
tance of oral care to minimize discomfort and maximize the
chances for a successful outcome. Discussion should also
include the deleterious effects of indulging the child with
unhealthy foods, the potential cariogenicity of pediatric
medications and nutritional supplements, and late effects of
the conditioning regimen on the craniofacial growth and
dental development. It is important for the pediatric den-
tist to realize that these issues are rarely discussed by the
physicians and nurses involved in the patient’s care. Further-
more, the participation of a pediatric dentist in the
hematology/oncology team is of irrefutable importance.

Pediatric Dentistry — 26:1, 2004



10.

11.

12.

Pediatric Dentistry — 26:1, 2004

References

. Smith MA, Ries LAG. Childhood cancer: incidence,

survival, and mortality. In: Pizzo PA, Poplack DG,
eds. Principles and Practice of Pediatric Oncology. 4th
ed. Philadelphia: Lippincott Williams & Wilkins;
2002:1-12.

Balis FM, Holcenberg ]S, Blaney SM. General prin-
ciples of chemotherapy. In: Pizzo PA, Poplack DG,
eds. Principles and Practice of Pediatric Oncology. 4th
ed. Philadelphia: Lippincott Williams & Wilkins;
2002:237-308.

Tarbell NJ, Kooy HM. General principles of radia-
tion oncology. In: Pizzo PA, Poplack DG, eds.
Principles and Practice of Pediatric Oncology. 4th ed.
Philadelphia: Lippincott Williams & Wailkins;
2002:369-380.

Schubert MM, Epstein B, Peterson DE. Oral com-
plications of cancer therapy. In: Yagiela JA, Neidle EA,
Dowd FJ, eds. Pharmacology and Therapeutics for Den-
tistry. 4th ed. St. Louis: Mosby-Year Book Inc;
1998:644-655.

Dahllof G. Craniofacial growth in children treated for
malignant diseases. Acta Odontol Scand. 1998;56:378-
382.

Margolin JF, Steuber CP, Poplack DG. Acute lym-
phoblastic leukemia. In: Pizzo PA, Poplack DG, eds.
Principles and Practice of Pediatric Oncology. 4th ed.
Philadelphia: Lippincott Williams & Wailkins;
2002:489-544.

Hou G-L, Huang J-S, Tsai C-C. Analysis of oral
manifestations of leukemia: A retrospective study.
Oral Dis. 1997;3:31-38.

Greenberg MS, Cohen SG, McKitrick JC, Cassileth
PA. The oral flora as a source of septicemia in patients
with acute leukemia. Oral Surg Oral Med Oral Pathol.
1982;53:32-36.

Wahlin YB. Effects of chlorhexidine mouthrinse on
oral health in patients with acute leukemia.

Oral Surg Oral Med Oral Pathol. 1989; 68:279-287.
Toth BB, Martin JW, Fleming TJ. Oral and dental
care associated with cancer therapy. Cancer Bull. 1991;
43:397-402.

Hudspeth M, Symons H. Hematology. In: Gunn VL,
Nechyba C, eds. The Harriet Lane Handbook. 16th
ed.. Philadelphia: Mosby; 2002:283-306.

Little JW, Falace DA, Miller CS, Rhodus NL. Den-
tal Management of the Medically Compromised Patient.
St. Louis: Mosby, 2002;332-416.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Dental care of the pediatric cancer patient

Epstein JB. Infection prevention in bone marrow
transplantation and radiation patients. Consensus De-
velopment Conference on Oral Complications of
Cancer Therapies: Diagnosis, Prevention and Treat-
ment. NCI Monogr. 1990;9:73-85.

Sonis S, Fazio RC, Fang L. Principles and Practice of
Oral Medicine. 2nd ed. Philadelphia: WB Saunders
Co; 1995:17-18,426-454.

Bavier AR. Nursing management of acute oral com-
plications of cancer. Consensus Development
Conference on Oral Complications of Cancer Thera-
pies: Diagnosis, Prevention and Treatment.
NCI Monogr. 1990;9:123-128.

Ransier A, Epstein JB, Lunn R, Spinelli J. A combined
analysis of a toothbrush, foam brush, and a
chlorhexidine-soaked foam brush in maintaining oral
hygiene. Cancer Nurs. 1995;18:393-396.

Epstein JB, Schubert MM. Oral mucositis in
myelosuppressive cancer therapy. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 1999;88:273-276.
Borowski B, Benhamou E, Pico JL, Laplanche A,
Marginaud JP, Hyat M. Prevention of oral mucositis
in patients treated with high-dose chemotherapy and
bone marrow transplantation: A randomized con-
trolled trial comparing two protocols of dental care.
Eur | Cancer, B, Oral Oncol. 1994;30B:93-97.
NCI/NIH resources page. NCI Cancer Information
web site. Available at: www.nci.nih.gov.cancerinfo/pdg/
supportivecare/oralcomplications/healthprofessional/
#section28. Accessed April 23, 2003.

Gotzche PC, Johansen HK. Nystatin prophylaxis and
treatment in severely immunocompromised patients.
Cochrane Database Syst Rev. 2002;2:CD002033.
Semba SE, Mealy BL, Hallmon WW. Dentistry and the
cancer patient: Part 2—oral health management of the che-
motherapy patient. Compendium. 1994;15:1378-1387.
Schubert MM, Sullivan KM, Truelove EL. Head and
neck complications of bone marrow transplantation.
In: Peterson DE, Elias EG, Sonis ST, eds. Head and
Neck Management of the Cancer Patient. Boston:
Martinus Nijhoff; 1986:401-427.

Sheller B, Wiliams B. Orthodontic management of
patients with hematologic malignancies. Am J Orthod
Dentofacial Orthop. 1996;109:575-580.

Dahllof G, Jonsson A, Ulmner M, Huggare J. Orth-
odontic treatment in long-term survivors after bone
marrow transplantation. Am J Orthod Dentofacial
Orthop. 2001;120:459-465.

da Fonseca 57



