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Abstract
Child and adolescent cancer patients who use tobacco present

challenging management problems for the pediatric dentist.  An
approach to counseling patients about their oral health risks sec-
ondary to their cancer treatment, which can be adversely impacted
by tobacco use, is discussed.  Strategies for conducting dental ex-
aminations with pediatric cancer patients with attention to
potential tobacco-related complications are also provided. (Pediatr
Dent 22:43-48, 2000)

Currently, more than three million adolescents smoke
cigarettes, including 100,000 children under the age
of 13 and one-third of high-school-aged students.1

More than 3,000 teenagers become regular smokers each day.
Most smokers begin smoking in their early teens, with the mean
age of first use reported to be 14.6 years.1  Among adolescents,
defined in this manuscript as ages 13-18 years (children are de-
fined as those less than 13 years of age), the prevalence of
cigarette smoking and the use of smokeless tobacco (ST) in-
creases with increasing age or grade in school.1,2  Based on data
from the Monitoring the Future Study, funded by the National
Institute on Drug Abuse,2 well over half of a nationally repre-
sentative sample of tenth graders (56%) and twelfth graders
(62%) and just under half of eighth graders reported having
tried cigarettes (45%).  A very substantial number of eighth
graders were smoking one or more cigarettes on a daily basis
in 1993 (8%) and many more tenth graders (14%) and twelfth
graders (19%) were smoking daily.  As many as 4% of eighth
graders, 7% of tenth graders, and 11% of twelfth graders were
smoking a half-pack of cigarettes or more daily.  Current use
of ST, defined as use in the past 30 days, was reported to be
11%, 10%, and 7% among twelfth, tenth, and eighth graders,
respectively.   These reported trends in the prevalence of ado-
lescent smoking are alarming in that tobacco use in adolescence
is strongly associated with regular tobacco use and addiction
in adulthood.1

One might assume that patients who have been treated for
cancer would abstain from tobacco use, especially if their health
care provider provided appropriate counseling against tobacco
use during their time spent in treatment.  Yet, the smoking hab-
its of childhood and adolescent cancer survivors have been
found to resemble those of their healthy peers, despite the fact
that the adverse consequences of engaging in this unhealthy

behavior are magnified among survivors secondary to their
treatment exposures.  In fact, the results from several studies
have indicated the prevalence rate of cigarette smoking in sur-
vivors to be comparable to age- and gender-specific figures in
the general population as well as sibling controls.3,4,5

Haupt & colleagues6 conducted the largest retrospective
study to date that compared the smoking habits of 1,289 child
and adolescent cancer survivors to the smoking habits of 1,930
of their sibling controls.  Only small to moderate differences
in self-reported smoking habits between survivors and their
siblings were observed, while controlling for the influence of
family factors.  Survivors were reported to be 8% less likely than
controls to be current smokers, 13% less likely to be ever-smok-
ers, but 12% less likely to have quit smoking.  More recently,
telephone surveys were used to survey the smoking behavior
of 592 young adult survivors, treated before age 20 years on
the Children’s Cancer Group Acute Lymphocytic Leukemia
(ALL) protocols and 409 sibling controls.  Results indicated
that survivors were less likely to have ever smoked (23% vs.
36%) and were less likely to be current smokers (14% vs. 20%)
than sibling controls.7  Survivors were also less likely to quit
smoking than sibling controls (27% vs. 35%), although this
result was not statistically significant.  These findings suggest
that young adult survivors of childhood are less likely to ex-
periment with smoking, but once having started, are at similar
risk for becoming habitual, persistent smokers as sibling con-
trols.

Acute and chronic oral complications of cancer
treatment influenced by tobacco use
Oral complications commonly result from treatment of pedi-
atric cancer as it applies to any primary diagnosis of malignancy
and patients may be more susceptible to oral health risks if they
smoke.  Patients treated for cancer may experience a number
of oral mucosal changes secondary to their chemotherapy and
radiation treatments.8  The patient who smokes during cancer
therapy; however, is at even greater risk for developing oral
mucositis.9  Acute complications of tobacco use observed in
adult head and neck cancer patients who smoked during their
cancer radiotherapy typically include increased severity and
duration of radiation mucositis.10,11  These effects are clinically
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significant in that prolonged mucositis can adversely affect the
cancer patient’s nutritional status.

The long-term effects of chemotherapy and radiation treat-
ment on dental caries prevalence and gingival disease in
pediatric cancer survivors have not been consistently docu-
mented.12,13,14  Conflicting results regarding the prevalence of
dental caries and general oral health in children receiving che-
motherapy have been reported.12,13  Differences in study
findings may be attributed to differences in selection of con-
trol groups, in procedures of dental care and oral hygiene, and
in the outcome measures of dental health and scoring meth-
ods employed.12  Young patients who have received radiation
therapy to the oral region, however, may experience less equivo-
cal and more long-term orodental effects which may complicate
dental management.  Salivary flow may be permanently re-
duced or absent in these patients, resulting in chronic
xerostomia and a marked increase in the incidence of dental
caries.8  As a result of the loss and/or alteration of taste and
oral changes associated with xerostomia, patients may transi-
tion to a softer, more cariogenic diet with frequent
consumption of sweet, acidic fruit drinks.  These dietary
changes, combined with increased sensitivity of the teeth and
subsequent difficulty with cleaning as well as the shift to a more
cariogenic oral flora,15 contribute to the development of den-
tal caries in young cancer patients.  Xerostomia may also
increase the likelihood of intra-oral infections.8  These com-
bined oral sequelae result in an epithelium that is clearly more
susceptible to chronic trauma from local irritants such as to-
bacco use.

Higher rates of tumor recurrence and second primary ma-
lignancies have been reported in adult patients with head and
neck cancers who continue to smoke after diagnosis and treat-
ment, compared with patients who stop smoking.16,17  The
incidence of subsequent cancers in children who have experi-
enced a primary malignancy ranges between 8% and 12% at
20 years18,19 and regular tobacco use may increase that risk.
Although oral cancers are rarely seen in children and adoles-
cents, continued tobacco use may lead to oral cancer as adults.
Approximately 80% to 90% of adult oral squamous cell carci-
noma (SCC) cases have been associated with tobacco and
alcohol use, and these habits increase the risk of SCC from three
to fifteen times that of the general population.20

Although research on the health effects of ST use is not as
extensive as the research on cigarettes, there is a clear associa-
tion between ST use and oral cancer as well as cancer of the
esophagus, larynx, and stomach.21,22  The US Surgeon General
has warned that a continuation of current patterns of ST use
among teen males will result in higher oral cancer rates several
decades from now.21  Smokeless tobacco use is also related to
periodontal disease and a host of other oral health problems.23

A patient’s use of ST has been consistently related to high rates
of leukoplakic lesions in the habitual site of tobacco placement
and these lesions can undergo malignant transformation.24  To-
bacco use also serves to suppress the immune response by
reducing the functional activity of leukocytes and macrophages
in saliva,23 which can be very detrimental to the cancer patient
undergoing radiation treatment to the oral region.

Efficacy of behavioral smoking interventions
The most recent review of more than 300 empirical studies
involving randomized controlled trials of smoking cessation in-

tervention that included follow-up (although not specific to
adolescents) concluded the following:
1) Standard self-help interventions do not significantly in-

crease cessation rates,
2) Provider contact in the form of either individual or group

counseling produces greater cessation rates than no treat-
ment,

3) both the duration of treatment and number of person-to-
person contacts are related to treatment efficacy.25

Smoking cessation interventions that include either support-
ive care provided by a clinician in the treatment session (e.g.
encouragement and reinforcement for attempts to stop smok-
ing), and/or general problem-solving/skills training (e.g. stress
management, relapse prevention, recognition of high-risk situ-
ations and identification of skills intended to cope with
high-risk situations, and provision of basic health risk infor-
mation on smoking) significantly improve cessation rates (15%
and 14%, respectively) over no contact controls.  Other treat-
ment components including aversive (rapid) smoking,
contingency contracting, and relaxation are less effective.  Our
proposed dentist-delivered counseling approach builds on the
success of effective behavioral components and addresses the
specific needs of the pediatric cancer patient.  These findings
highlight the need for pediatric dentists to at minimum, pro-
vide social support, as well as brief educational and behavioral
counseling about strategies to promote tobacco abstinence.

Dentist-delivered smoking interventions
Published studies on tobacco cessation conducted in the oral
health care office have been increasing as more dental profes-
sionals are incorporating tobacco counseling as part of their
routine dental care.26,27,28  Building on the success of physician/
nurse-delivered interventions in medical settings,29,30,31 much
of this work has been focused on smokeless tobacco (ST) in-
terventions conducted with adult patients in the dental care
setting.  Evidence from these smoking cessation studies indi-
cates that advice from dentists and dental hygienists to stop
using tobacco has been effective in reducing patient’s tobacco
use.  A few earlier studies have demonstrated the success of
dentist-administered nicotine reduction therapy (typically nico-
tine polacrilex, Nicorette, Lakeside Pharmaceuticals) in
producing significant adult smoking cessation rates32,33 al-
though they have limited relevance to the adolescent
population.

In one of the largest studies to date, Stevens and colleagues34

conducted a randomized clinical trial evaluating the efficacy
of a ST intervention program delivered primarily by dental
hygienists to 518 adult male patients who came into HMO
dental clinics for regular hygiene visits and identified themselves
as ST users.  Sixteen percent of patients in the cohort were
adolescent males between the ages of 15 and 19 years.  Patients
in the usual care control group received no special attention
from the dental staff and may or may not have received advice
to stop using tobacco depending on the personal practice hab-
its of the dental care provider.  The intervention group received
a soft tissue examination with special attention to oral lesions,
advice to quit using ST, distribution of self-help materials, a
short video on why and how to stop using ST, setting a quit
date, and a telephone follow-up contact one week following
the intervention.  Follow-up assessment conducted three and
12 months after the office visit showed that a larger propor-
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tion of patients in the intervention group had reported absti-
nence from ST compared to the control group at three months
(32% vs. 21%; c2 = 8.03, P<.01) and at the 12 month office
visit (34% vs. 25%; c2 = 5.56, P<.01).  Saliva samples were
collected from 48% of intervention subjects and 46% of the
control subjects who reported not using tobacco at the 12
month assessment.  However, because of the equal proportion
of subjects in both groups who agreed to provide saliva samples
and the low rate of disconfirmation for those tested, the au-
thors chose to use self-report rather than biochemical
confirmation as the primary outcome measure of the study.
These findings are consistent with those of previous studies33,35

and suggest that dental professionals are at least as effective as
physicians or nurses in delivering smoking interventions.

Because the majority of users of ST products are young teen
males, recent research programs have focused on preventing
young people from taking up the use of snuff or chew through
school-based prevention programs.36,37  Unfortunately, there
has been little effort toward assisting current users in quitting
their habitual ST use.  Interventions similar to those delivered
by dental professionals with adults have not been conducted
with adolescents.

Results from a recent survey of teenage male ST users who
currently or previously had oral mucosal lesions indicated that
they may be receptive to professional contact informing then
about the adverse consequences of tobacco use and strategies
to quit.38  In this survey of 821 eleventh and twelfth grade boys,
approximately 32% of experienced ST users (defined as use of
ST more than 20 times) reported the occurrence of a lesion at
some time during ST use.  Boys who reported lesions were sig-
nificantly more likely to view ST use as very harmful to their
health than those without lesions and were significantly more
likely to have tried to quit at least once.  After finding a lesion,
many ST users modified their habits accordingly.  Approxi-
mately 35% reported that they stopped using ST products at
least briefly while 24% moved the tobacco to another location
in their mouth and continued to use ST.  It is important to
note, however, that this study relied on self-reports of lesions
without corroboration by clinical assessment.  Saliva samples
were also obtained at the time of the survey and students were
told that nicotine could be detected in their saliva.  The samples
were not analyzed due to budget constraints, but the authors
argued that respondents were likely to provide accurate reports

as they thought their responses would be validated.  These find-
ings suggest that by establishing a lesion history, discovering a
lesion at examination, or identifying patients at risk for lesion
development, dental professionals may have the opportunity
to discuss the adverse effects associated with ST use as well as
quitting options with their adolescent patients.

Guidelines for tobacco counseling with adolescent
cancer patients in the context of the dental
examination
Because dentists are prevention-oriented and trained to diag-
nose oral conditions caused by tobacco, they have a unique
opportunity to discuss the hazards of its use and the benefits
of abstaining with their young patients.39  Approximately 63%
of the US population visits a dental clinic in any given year,
including 75% of persons aged 5-17 years.40  Patients with
cancer may be seen at even more regular intervals for oral health
problems secondary to their cancer treatment.  For young pa-
tients with cancer, oral health care professionals can deliver
powerful messages against tobacco use because of their cred-
ibility and medical expertise and often long-term relationship
and regular contact with patients.  During dental visits, patients
are sensitized to their health and vulnerability creating a “teach-
able moment” that should be capitalized on by providers.41

The National Cancer Institute (NCI) has outlined brief
tobacco use intervention methods for the dental setting that
are actually quite similar to the recommendations proposed for
physician-delivered programs.42  The NCI protocol emphasizes
a four step approach to tobacco counseling: 1) ask about to-
bacco use, 2) advise to quit, 3) assist with quitting, and 4)
arrange for follow-up.  These treatment components also re-
semble the 1996 Agency for Health Care Policy and Research
(AHCPR) “Smoking Cessation Clinical Practice Guidelines.”
These guidelines provide detailed clinical practice recommen-
dations based on a review of the research literature and
supporting empirical evidence and apply to all clinicians in-
volved in direct health care delivery.  Although the NCI and
AHCPR guidelines are not specific to children and adolescents,
specific suggestions for advising children and youth are pro-
vided with precautionary statements and/or contraindications
regarding the appropriateness of pharmacological smoking
methods for children and adolescents under age 18.43

Basic Steps

• Ask about tobacco use at every visit.
• Advise about tobacco-related health risks.
• Advise about effects of tobacco on oral cavity.
• Provide strong tobacco abstinence and cessation message.
• Establish signed agreement for abstinence/cessation.
• Provide self-help literature, establish quite date and discuss.
• Arrange follow-up visit or telephone contact.

Additional Steps

• Inform about acute health complications and oral health risks of tobacco use during therapy.
• Inform about chronic health complications and oral health risks of tobacco use after therapy.
• Provide personalized risk information relative to medical and dental history.
• Explain increased vulnerability relative to healthy peers.

Table 1. Steps For Dentist-Delivered Tobacco Counseling with
Pediatric Cancer Patients
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The didactic content of these guidelines also does not spe-
cifically address the needs of the young patient treated for
cancer.  Preliminary research with adolescent cancer patients
found that they expressed a general perception that their health
is vulnerable and a greater need to protect their health than
what they perceived was the need for most other people their
age.  Patients’ perceived importance of health protection was
significantly related to the practice of selected health protec-
tive behaviors.44  These findings are consistent with a Health
Belief approach to health promotion which suggests that an
individual’s perceived vulnerability to adverse health outcomes
is associated with the promotion of positive behavioral
change.45,46  Therefore, unlike traditional approaches geared to
the healthy adolescent, interventions that emphasize the can-
cer patient’s vulnerability to tobacco-related health problems
as greater than their healthy peers who have never been treated
for cancer, may be the most effective.  Table 1 summarizes the
components of a dentist-delivered smoking intervention that
not only incorporates NCI recommendations but also addresses
the educational needs of both young smoking and non-smok-
ing cancer patients (See Table 1).

The dentist who provides services to the young cancer pa-
tient and his family should be certain to inform the patient of
the acute complications of tobacco use during cancer therapy,
as well as the late complications of tobacco use after comple-
tion of cancer therapy.  Although cancer patients are generally
at increased risk for numerous health problems if they use to-
bacco, some may be at greater risk than others depending on
their diagnosis and treatment history.  For example, patients
diagnosed with a nasopharyngeal carcinoma and rhabdomyo-
sarcoma who receive high-dose radiation therapy to the head
and neck region may be at greater risk for developing tobacco-
related diseases than the patient diagnosed with leukemia and
treated with chemotherapy alone.  The dental provider should

relate the patient’s personal health risks
to his/her dental and medical history,
current health status, and current oral
health status.  This process may require
close consultation with the patient’s he-
matologist or oncologist to identify
features of the patient’s treatment history
that place him/her at risk for certain
health problems.

Routine dental follow-ups should be
carefully integrated into medical follow-
up procedures for patients who have
completed antineoplastic therapy.  A
baseline dental consultation should be
requested for high risk patients in order
to identify specific dental problems, to
provide dental treatment to eliminate or
control oral infections and hemorrhages,
to register pre-dental parameters (i.e., ra-
diographs and gingival health) and to
provide counseling regarding basic
hygiene measures.12 Follow-up examina-
tions should focus on disturbances in
dental development and caries preven-
tion, salivary function, and changes in the
oral microflora.13  Although follow-up
every six months is sufficient for pediat-

ric patients with non-head and neck malignancies, more regular
follow-up during and after treatment is recommended for pa-
tients receiving radiation treatment to the oral areas.20  The
dentist or dental hygienist can demonstrate to patients how to-
bacco use is affecting their oral and dental structures for
conditions that may be more obvious such as tooth staining,
periodontal disease, nicotine stomatitis, local gingival recession,
leukoplakia, or other mucosal conditions.47  Discussion of these
less threatening conditions may provide a segue to addressing
later potential oral cancer risks and other less apparent general
health risks that are exacerbated as a function of treatment for
cancer.  Specific components of a basic dental examination with
consideration of the influence of tobacco use and proper oral
hygiene measures for pediatric cancer patients are outlined in
Table 2.
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• Demonstrate correct tooth brushing techniques.

• Advise twice daily brushing with a medium bristle brush.

• Urge flossing once daily.

• Stress need for daily home fluoride applications if needed.
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MANAGEMENT OF CHILDREN WITH ACUTE ASTHMA IN THE EMERGENCY DEPARTMENT

ABSTRACT OF THE SCIENTIFIC LITERATURE

This review article presents a detailed discussion of childhood asthma and its emergency management.  Asthma is de-
scribed as the most common chronic disease of childhood in the U.S.  Affecting approximately 4.8 million children ( < 18
years old), it is estimated that asthma accounts for almost 900,000 children’s emergency department (ER) visits annually.

Asthma is defined as a chronic inflammatory disorder of the airway, involving mast cells, eosinophils, T lymphocytes,
neutrophils, and epithelial cells.  Asthma can cause recurrent episodes of wheezing, breathlessness, chest fatigue, cough,
airway obstruction, and bronchial hyperresponsiveness.  Status asthmaticus is described as persistent obstruction to airflow
that fails to improve, or worsens, despite appropriate therapy with sympathomimetics.  This is a life-threatening emergency
that can progress to ventilatory failure and death.

The sequence of a severe asthma episode was described: asthma is exacerbated by exposure to any of a variety of ‘trig-
gers’; which cause a release of inflammatory mediators; bronchoconstriction results from an increase in the inflammatory
response and a migration of inflammatory cells into the bronchial walls; leading to a progressive airflow obstruction, atelectasis,
hypoxia, and hypercarbia; respiratory system changes can have secondary effects on cardiac output.

The article presents a great deal of information regarding various aspects of patient assessment, laboratory data analysis,
acute management, and therapeutic adjuncts, including mechanical ventilation.  A Table lists medication options and dos-
ages for the emergency treatment of acute asthma.

Several key issues are highlighted:
• Primary assessment is based more on patient history and physical examination rather than on more objective measures

and laboratory data. Rapid assessment is critical.
• If there is significant wheezing, pulse oximetry should be utilized.  An O

2
 saturation of  œ91% is more likely to re-

quire more intense therapy.  Humidified O
2
 should be administered to keep saturation levels > 90%.

• Inhaled _-adrenergic agonists (especially Albuterol) are the drugs of choice for reversal of airflow obstruction in acute
exacerbations.

• Recommended Albuterol therapy is 3 treatments spaced 20-30 minutes apart.  Dosages are 0.15 mg/kg; or 2.5 mg/
dose in children <20 kg and 5.0 mg/dose in children > 20kg.

• If a patient is non-responsive to Albuterol, subcutaneous epinephrine is the preferred drug.  If this is not effective an
I.V. _-adrenergic agonist (Terbutaline in the US) is the drug-of-choice.

• Ipratropium bromide is the only anticholinergic agent approved for broncholilation.
• A combination of ipratropium bromide + corticosteroids apparently decreases the overall need for hospitalization.
• Methylxanathines (ex. theophylline) are no longer used as ‘first-line therapy’ for treating acute asthma.
• Only about 1% of patients will require intubation and mechanical ventilation.  This is a high-risk procedure.  Mortal-

ity has been reported to be as high as 17%.
• The greatest predictor of death related to asthma attack is a history of previous intubation for asthma.
Comments:   It is highly recommended that the entire article be obtained for anyone desiring a succinct reference on

childhood asthma, as the information is very well organized and presented.  Preparation and rapid response to an acute
exacerbation of asthma is critical.  In-office emergency kits should include, at least, Albuterol and epinephrine, the first
drugs used in response to an acute asthma attack.  RFM
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