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Conscious sedation is a valuable pediatric den-
tistry aid for children whose behavior cannot be
managed with traditional management techniques.

The desired level of sedation in a clinical setting has been de-
scribed by the American Academy of Pediatric Dentistry
(AAPD) as a controlled, pharmacologically induced, minimally
depressed level of consciousness retaining the patient’s ability
to maintain a patent airway independently and continuously
and to respond to physical stimulation and/or verbal command.1

Moreover, the AAPD indicated the drugs, dosages, and
techniques used for pediatric dental sedation must promote
patient welfare and safety.1

Therefore, pediatric dentists must limit themselves to the
use of pharmacological agents promoting sedation with a
wide safety range and minimal risk for dangerous side ef-
fects such as respiratory or cardiac arrest.

Despite the fact that commonly used sedative agents in
pediatric dentistry are considered to have a wide safety range,
aversive reactions such as nausea, vomiting, excessive sleep,
and allergic reactions may still be encountered.2-11 Midazolam
hydrochloride is a water-soluble benzodiazepine that has a
short-acting central nervous system (CNS) depressant ef-
fect.6,12 The manufacturer warns about midazolam’s risks:

1. potential for respiratory depression and respiratory
arrest when the drug is administered intravenously;
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2. use with other CNS depression medicaments;
3. use in patients with acute narrow-angle glaucoma;
4. known hypersensitivity to the drug.10

Nevertheless, the use of midazolam in pediatric den-
tistry, either by oral or intranasal routes, is reported to be
a safe and effective procedure.12-29

Despite the manufacturer’s warning against the use of
midazolam in patients with a known sensitivity to the
drug,10 the number of reports of hypersensitivity to this
medication is minimal: the authors’ review of the litera-
ture revealed only 2 cases.4,5 Because the welfare of the
children is of paramount concern in pediatric dentistry, the
dental clinician should be aware of the potential midazolam
has for provoking an allergic reaction, and be ready to rec-
ognize and adequately treat it.

This article reports the case of a 5-year-old, who devel-
oped an immediate, acute allergic reaction to intranasal
midazolam in the dental clinic.

Case report
A 5-year-old, 23-kg male, was scheduled for restorative
treatment under conscious sedation using midazolam in the
pediatric dental clinic at the University of Florida College
of Dentistry. The child’s systemic history indicated fre-
quent ear infections, respiratory syncytial virus at age 6
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weeks and 1 year, and asthma managed with albuterol in-
haler as needed.

Conscious sedation was justified by behavior manage-
ment difficulties during the treatment planning visit and
extent of the dental treatment. Preoperative physical assess-
ment confirmed a healthy patient, free of systemic illness
in the last 10 days, normal vital signs for age, and a patent
airway. Risk assessment placed him in the category of ASA
I, and his NPO status was verified.

Since the parent indicated the patient would not drink any
type of medicament, it was decided to utilize the intranasal
route combined with nitrous oxide–oxygen inhalation seda-
tion. The patient was administered 1 mL (5 mg) of midazolam
(Midazolam HCl injection, American Pharmaceutical Part-
ners, Inc, Schaumburg, Ill) by intranasal atomizer (MAD 300,
Wolfe Tory Medical, Denver, Colo). After 3 to 4 minutes,
the father reported that the child’s ankles started to itch. Im-
mediate examination of the child revealed urticaria at both
ankles, which, within a few minutes, progressed to the lower
extremities, stomach, back, arms, neck, and face. The perior-
bital skin also became edematous.

The patient was fully alert and not monitored with a pulse
oximeter. There was no apparent respiratory distress, and it
was decided to manage the reaction with the oral antihista-
mine agent diphenylhydramine (Benadryl). As predicted by
the parent, the child refused to cooperate with oral admin-
istration. Rather than give 25 mg diphenhydramine (50 mg/
mL) intramuscularly, it was decided to transport the child
to the emergency room, which was located a few minutes
away from the dental clinic.

In the emergency room, about 20 minutes after midazolam
administration, the patient reached a “floppy doll” (eg, a slow-
to-react and relaxed state of sedation) stage. His vital signs were
normal and diagnosis of an urticaria allergic reaction was con-
firmed. After 2 failed attempts to provide oral
diphenhydramine (Benadryl 25 mg) and prednisolone
(Prelone 21 mg) syrup because the patient spit the drugs out,
25 mg diphenhydramine was injected intramuscularly.

The urticaria receded gradually, and after 5 hours, the
child was discharged from the emergency room with pre-
scriptions to take oral Benadryl 25 mg every 6 hours for 3
days and prednisolone (Orapred) 7.5 cc twice a day for 3
days. Written instructions were also given to seek imme-
diate medical attention in the case of recurrent urticaria or
swelling. Follow-up telephone calls revealed no further
complications of this adverse event, but it was uncertain if
the parents had success administering the prescribed drugs
by mouth at home. It should be noted the patient received
subsequent dental treatment under conscious sedation with
chloral hydrate and hydroxyzine orally by syringe, with no
adverse reactions and achieved a successful sedation level.

Discussion
The basic function of the immune system is the protection of
the body from infection and foreign substances or objects.30

An allergic reaction involving hypersensitivity responses by the
immune system may occur when an individual who has pro-
duced an IgE antibody response to an innocuous antigen or

allergen encounters the same allergen more than once. The
allergen triggers the activation of IgE-binding mast cells in the
exposed tissue, leading to a series of responses characteristic
of allergies, including skin and respiratory reactions and in-
flammation. The intensity of the immune system reaction may
be mild to severe, depending on the amount of histamine re-
lease. Severe reactions, such as anaphylaxis, are dangerous and
may lead to death. In general, the more rapid the onset and
intense the symptoms, the more severe the generalized reac-
tion that can be expected.30

Medications, which are used in principle to benefit the
patient, have the potential to elicit an anaphylactic reac-
tion. In pediatric dentistry, the primary agents that might
provoke an allergic reaction are local anesthetics and la-
tex.31,32 Sedative agents are rarely considered potential
allergens, especially when given orally. However, a review
of the literature includes allergic reactions to meperi-
dine,2,3,11 chloral hydrate,9 and midazolam.4,5 Meperidine
is particularly dangerous, since it has the potential to cause
urticaria, abscesses, and anaphylaxis.2,3,11

In this case report, midazolam was administered intrana-
sally, which is regarded as a parenteral route of administration.
The use of intranasal midazolam is very popular among clini-
cians when challenged by a recalcitrant, uncooperative child
refusing to take medications orally.8,12 The intranasal route is
particularly effective because of the rapid and high plasma lev-
els achieved.27-29 An atomizer was selected for delivery because
reports suggested nasal mucosa absorption was better and less
painful than when drops were used.18,19,22

Midazolam is considered a safe sedative agent in children.
Rare adverse reactions reported have included respiratory ar-
rest, respiratory depression, headache, oxygen desaturations,
apnea, hypotension, paradoxical reaction, and hypersensitiv-
ity; however, very few cases of allergies have ever been reported.
The child reported in the present manuscript, to the knowl-
edge of his parents, had no prior exposure to midazolam.
Therefore, the allergic reaction had to be a response to one of
the components of the preparation (midazolam HCl, sodium
chloride, disodium edetate, or benzyl alcohol) or its metabo-
lites, as has been previously reported.4 Of interest is that other
benzodiazepines, such as chlodiazepoxide, diazepam, and
flurazepam, also have had reported allergies.4

The present report is most significant since, to the best
of the authors’ knowledge, there have been no reported al-
lergic reactions to midazolam in a pediatric dental
environment. Previously, reported allergic reactions to
midazolam included a case of IV administration to a 38-year-
old man undergoing cervical spine fusion and under general
anesthesia that produced an anaphylactoid reaction.5 An-
other reaction was reported in a 34-year-old female who was
sedated for an endoscopy.4 In any case, whenever a medica-
tion with the potential to create an allergic reaction is utilized,
the dentist should be aware of its possible development, and
be able to recognize and treat it.

Conclusions
1. Intranasal midazolam administered for pediatric con-

scious sedation in the dental office may induce an
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allergic reaction, which should be recognized and
treated as soon as possible.

2. Children who receive sedatives in the dental clinic
should be carefully monitored from the moment they
receive the sedative agent, in order to disclose and treat
undesired side effects as early as possible.
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