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ABSTRACT

Objective: Currently oral mucositis in children and adolescents is a growing concern and requires emphasis on dental care, initial
and ongoing assessment of the oral cavity, oral care, tooth brushing and oral rinses, as well as pain management. The purpose
of this narrative review is to highlight the need and to outline the importance of assessment, treatment and care of children and
adolescents while they go through chemotherapy treatments. It is during this treatment that oral mucositis is most prevalent due
to the breakdown of rapidly dividing cells.
Methods: Narrative review.
Results: Providing planned mouth care education to patients and parents is useful in preventing and managing oral mucositis.
Conclusions: Oral mucositis affects more than 75% of children and adolescents undergoing chemotherapy and places a significant
burden on patients and caregivers. Severity of oral mucositis can range from mild, painless tissue changes to bleeding ulcerations
that may prevent oral intake of nutrients and require narcotic analgesics to control associated pain. Oral mucositis also leads to an
increased risk of infection and often delays further chemotherapy regimens. The peer reviewed literature supports structured
patient and family education.
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1. INTRODUCTION
Cancer is a major public health problem worldwide.[1]

Among children five to 14 years of age, cancer is emerging as
the second leading cause of death in Asia, Central and South
America, North America, and the Middle East.[2] In this age
group, leukemia, brain cancer, and lymphoma are the most
prevalent. Experts recommend that cancers in children and
adolescents should be treated in specialized cancer centers.[2]

These specialized cancer centers have specialized multidis-

ciplinary teams comprising medicine and nursing who will
be able to respond to the individual needs of these children
and their families. Acute lymphoblastic leukemia (ALL)
accounts for about 25% of all childhood malignancies.[3] A
ten-year report (1998-2007) on the incidence of leukemia in
nationals in the Gulf Cooperation Council (GCC) countries,
including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and
United Arab Emirates indicates 33.4% in males and 32.5% in
females among children aged above zero to 14 years old.[4]
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A retrospective cohort study based on the cancer registry of
the National Center for Cancer Care and Research (NCCCR)
in Qatar from 1991-2006 reported an incidence rate of 11.4%
in males and 12.9% in females for all cancers in 100,000
populations in this age group.[1] The incidence rate of cancer
in Qatar is estimated to be about 12 per 100,000 children
with half of these cancers being leukemia or brain tumours.[1]

Thus the purpose of this paper is to highlight the need for the
importance of assessment, treatment and care of children and
adolescents while they go through chemotherapy treatments.
This narrative review is built on a constructionist framework.
According to Papert and Harel’s study,[5] a constructionist
framework involves building and constructing knowledge as
we acquire it through reading the literature, it is through this
lens this narrative review was created.

2. BACKGROUND
Despite advances in the treatment of childhood cancers and
improved survival rates, caring for children undergoing can-
cer treatment is difficult for many families as well as for
clinicians. Children with cancer may experience physical
symptoms and psychological distress from the disease itself
as well as from the side effects of its treatment. They may
experience pain from medical procedures and anxiety related
to hospitalization.[2] ALL is the most common childhood
malignancy in children under the age of 15.[6] It represents
about 75% of all newly diagnosed leukemias and 30% of
all pediatric cancers.[5] Chemotherapy is the primary treat-
ment favored in childhood cancers.[7] Although treatment
with cytotoxic chemotherapy is proven to be highly effec-
tive, it can cause localized to generalized erythema, lesions,
hemorrhage, and ulcerations to the mucosal membrane of
the mouth creating significant burden to patients and care
givers.[6, 7] An estimated 80% of children and about 40%-
60% of children and adolescents with leukemia undergoing
chemotherapy will experience some degree of oral lesions
during treatment.[6, 8] Cancer treatments also have an im-
pact on children’s “developing dentition and on orofacial
growth”.[6] Other adverse consequences of antineoplastic
treatment may be fungal infection of the mouth, oral discom-
fort and pain, poor nutrition, increased hospital stays, and
increased cost of treatment.[9]

Oral mucositis (OM) is defined as the “change in mucosal
membrane of oral cavity secondary to chemotherapy, radia-
tion, and hematopoietic cell transplantation, whether alone
or in combination, that causes serious and life threatening
side effects in many patients” (p. 405).[10] Oral mucositis
can occur either as a direct effect of drugs on oral mucosa
or due to its indirect effect resulting from bone marrow and
myelo-suppression manifested as severe neutropenia during

treatment.[11] Inflammation and oral ulceration may develop
within seven to 14 days following therapy.[11] The incidence
of OM differs according to the type of cancer and its treat-
ments. The prevalence of OM is three times greater in pedi-
atric populations than in adults due to rapid cell division in
children.[12] The frequency and severity of OM is also higher
in children with hematological malignancies compared with
children suffering from other malignancies.[12] However,
the incidence and prevalence of OM in children undergoing
chemotherapy for ALL in Qatar is difficult to estimate since
no research to date has been done in Qatar determining the
side effects of cancer therapy. Oral mucositis is the most
significant adverse consequence of cancer therapy reported
by patients and caregivers. The development of OM can lead
to drug dose reduction, treatment delays, septicemia, and up
to 40% increase in mortality of patients in severe cases.[12, 13]

A majority of cancer centers practice mouth care protocols
to prevent and treat OM, but they vary in terms of unifor-
mity in their treatment approaches based on evidence-based
clinical recommendations.[12, 13] Evidence also suggests that
clinicians’ knowledge of oral care is limited.[13] Hence, there
exists a need to implement oral care regimens in consensus
with oncology clinicians and dental departments in hospitals
in order to improve oral care standards.[14] A narrative review
of the literature was conducted for this research. Literature
on oral care in cancer patients with mucositis undergoing
chemotherapy was reviewed through a constructionist lens. A
constructionism framework was used in this narrative review.
It is defined as[15] “views learning as building knowledge
structures in a context in which the learner is consciously
engaged, and that concepts can be understood by construct-
ing them” (p. 52100).[16] In reviewing the literature through
such a constructionist lens, the authors were able to examine
the most commonly reported factors related to assessing and
treating oral mucositis in children and adolescents with ALL
receiving chemotherapy.

3. ASSESSMENT OF ORAL CARE IN CHIL-
DREN AND ADOLESCENTS

Overall patients should undergo routine dental assessments
during cancer treatments. Evidence-based guidelines recom-
mend that dental assessment and treatments to be done at
three points in time: at time of diagnosis and during and after
treatments.[17] The guidelines suggest that all new patients
diagnosed with cancer should be notified in the pediatric
dental units for dental assessments prior to commencing
treatment. They also suggest the availability of a pediatric
dental unit liaising with cancer treatment centers or the pro-
vision of clear communication between cancer centers and
the patient’s dental practitioner. Further, they recommend
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follow up dental assessments every three to four months dur-
ing their cancer treatment by the dental care provider. Dental
care and follow-ups should be done throughout the patients’
growth and development for proper dental and orofacial man-
agement.[17] Identifying and treating oral problems before
commencing treatment, and having an oral care plan in place
during the cancer trajectory, along with routine dental follow
ups thereafter, can prevent oral complications of cancer and
its treatments.

3.1 Tooth brushing
Intensive oral hygiene care is effective in reducing the sever-
ity of and discomfort associated with OM by preventing
oral complications and promoting good oral health.[11] Pa-
tients and their parents should receive verbal and written
instructions in oral hygiene prior to the initiation of cancer
treatment.[17] Oral hygiene care is a low cost intervention
often under-utilized for the prevention of OM.[18] However,
evidence suggests that clinicians’ knowledge of oral care is
limited.[14] Variability in baseline oral care practices must be
acknowledged by clinicians and addressed with patients and
families before a patient begins chemotherapy. Children and
adolescents should be educated and encouraged to maintain
good oral hygiene which include tooth brushing and use of
mouthwash.[13]

Tooth brushing eliminates bacterial dental plaque and de-
bris that contribute to local infection and development of
OM in immunocompromised patients.[18] Therefore, clin-
icians should encourage their patients to brush their teeth
twice daily for at least two minutes using a soft nylon tooth
brush.[14] The tooth brush should be changed every two to
three months and/or after a neutropenic episode. It should
also be air-dried between uses.[14] If the child has a sore
mouth, they should be instructed to use a soft tooth brush
with a small head. Brushing should be continued regard-
less of the patient’s white blood cells and platelet counts. If
platelet counts are between 20,000 and 50,000/mm3, patients
should be instructed to use extra soft bristle toothbrushes. On
the other hand, if the platelet count is < 20,000/mm3, patients
should use a sponge toothette or a moist gauze.[14] When
patients have painful oral lesions, instead of tooth brushing
the patient’s teeth and gums should be wiped with sponges
moistened in water, sodium bicarbonate, or chlorhexidine
solutions. To reduce the possibility of bleeding following
brushing teeth, gentle massage of the gums is advised.[18]

Children under the age of six years should perform brushing
under the supervision of parents or caregivers. Therefore,
parents or caregivers should be instructed on how to brush
their child’s teeth. They should also be given instructions on
how to clean the mouth with moistened oral sponges.[18]

A small pea-sized mint-free fluoridated children’s toothpaste
of 400 ppm can be used for children from 18 months to six
years. An adult standard mint-free fluoride toothpaste of
1,000 ppm can be used for children over six years of age.
No tooth paste is recommended for children less than 18
months of age and their mouth should be sponged using
warm water.[14] In addition, to keep the oral tissues clean,
patients should rinse their mouths with cold water as often as
possible; such action may decrease the risk of opportunistic
infections.[18]

3.2 Mouth wash
Although Benzydamine and Chlorhexidine rinses have ben-
eficial effects on oral mucositis in children, there is no evi-
dence to support the effectiveness of one over the other, nor
other rinses resulting in superior outcomes.[19] Therefore,
clinical decisions should consider the patient’s unique mouth
condition and preference.[19] Rinsing the mouth twice daily
with 10 ml of prescribed mouthwash for 30 seconds after
tooth brushing is effective in preventing infections.[14] In-
fants and children who are unable to rinse their oral cavity
should be cleaned by their caregivers using probes soaked
in the recommended mouthwash to swab the mouth.[14] Fol-
lowing episodes of emesis, the mouth should be rinsed with
water or any bland solution to prevent gastric acids from
decalcifying teeth enamel and irritating soft oral tissues.[5] It
can be concluded that mouthwashes may play an important
part in reducing oral mucosal damage during chemother-
apy, possibly through plaque control and reduction of oral
microflora.

3.3 Management of pain
The most major side effect associated with OM is painful oral
lesions.[20] Pain from mucositis may decrease patient’s abil-
ity to perform adequate oral care that may further increase
ulceration and infection and can cause malnutrition and poor
quality of life.[21] Treatment of painful OM should begin
promptly in an escalating stepwise pattern until the pain be-
comes tolerable.[19] The fundamental level strategy of pain
management of OM includes basic oral hygiene, oral care
rinses, and trauma prevention.[19] Persistent or increased OM
pain should include adding topical anesthetics to the basic
level oral care. If topical agents are non-effective, systemic
analgesics should be considered in controlling pain related
to OM.[19] Patients should be give pain medication on a time-
contingent basis and not as pain-contingent basis for better
pain tolerance.[22] Adding successive steps such as patient
controlled analgesia and strong narcotic analgesics should be
considered in order to maintain a steady state of analgesia.[22]

Prophylactic treatment of constipation must be considered
if patients are prescribed opioids for pain management and
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the effectiveness of treatment should be frequently assessed
by clinicians.[19] The evidence from several studies support
the use of low-energy level laser therapy in reducing pain
related to OM significantly.[20, 22–24] Effective pain manage-
ment would require ongoing assessment of the severity and
nature of the pain, and where necessary, considerations of
alternative therapeutic interventions.

3.4 Mouth care education
Mouth care education can is effective in reducing the severity
of symptoms in OM.[11, 25] The Multinational Association of
Supportive Care in Cancer (MASCC)/International Society
for Oral Oncology (ISOO) “clinical practice guidelines for
the management of mucositis secondary to cancer therapy”
recommend mouth care protocols and patient education as
effective modalities.[22] They also recognize that monitoring
the patient’s mouth for symptoms of OM, providing mouth
care, evaluating pain related using valid measurement scales,
reinforcing mouth care education, and demonstrating mouth
care using written and visual materials are the essential com-
ponents of OM management. The clinicians should observe
the normal brushing techniques of patients and explain to
them the best way of brushing their teeth using a model
tooth. Clinicians should explain to the children that they
should place their toothbrush at an angle of 45 degrees at
the meeting point of the tooth and gums. They should then
sweep their toothbrush towards the chewing surface in order
to clean the dental plaque on the buccal, lingual, and occlusal
surfaces. According to the American Academy of Pediatric
Dentistry, this technique will mechanically remove plaque
and debris from their oral cavity and ensures oral hygiene. In
a study by Yavuz and Yilmaz (2015) investigating the impact
of mouth care education on the degree of OM in children,
the researchers reported that 93.75% of the children were
not performing mouth care regularly because they did not
believe that practicing mouth care was a useful intervention
in preventing OM.[26] However, all study participants began
performing mouth care following the education program.
The results of the study showed a statistically significant
difference between the degree of OM before and after the
mouth care education (p < .05).

3.5 Grading of mucositis

In clinical management settings, it is important to assure that
oral assessments are conducted by clinicians in a uniform
manner.[19] Patients and families should also be trained to
recognize the signs and symptoms of developing OM, thus
enhancing appropriate and timely care. The WHO Oral Toxi-
city Scale is the most commonly used tool to assess OM in
the published literatures.[27–29] The revised version of this
assessment tool ensures accurate monitoring and contains
both objective and subjective elements.[30] The clinical pre-
sentation of soreness +/- erythema with no ulceration is rated
as Grade 1. Patients with erythema and ulcers with but able
to swallow solid foods are rated as Grade 2. Those with
ulcers, extensive erythema, and are unable to swallow solid
foods are rated as Grade 3. Patients who are unable to take
fluids and solids orally to the extent of receiving adequate
nourishment are rated as Grade 4.[30] Therefore, all treatment
strategies aimed at improving mouth care are based on the
accurate assessment of the patient’s oral cavity.

4. CONCLUSION

Oral mucositis affects more than 75% of children and adoles-
cents undergoing chemotherapy and represents a significant
burden to them and their caregivers. Severity of OM can
range from mild and painless tissue changes to bleeding ul-
cerations that may prevent the oral intake of food and require
narcotic analgesics to control associated pain. Oral mucositis
also leads to an increased risk of infection and often delays
further chemotherapy regimens. Parents of children and ado-
lescents are concerned about the impact of cancer and cancer
treatments on their children and families. It is of utmost
importance that each child and adolescent who has ALL and
hence suffer from the side effects of chemotherapy such as
mucositis be assessed and treated to avoid delays in cancer
treatment. It is of equal importance that parents take an active
role in the oral treatment of these patients as well.
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