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Aim: To do a review on the different non invasive methods of sedation in paediatric
dentistry

Objective: To learn the advantages and disadvantages of the different techniques of
sedation.

Background: Dental anxiety and fear of the dental treatment have been recognised as a
source of problems in children management which can affect the quality of the treatment.
The dental procedure can be easily done with the help of sedation in these children.
Procedural sedation is the administration of sedative or dissociative agents, with or without
analgesics, to induce a state that allows the children to tolerate unpleasant procedures while
maintaining cardio respiratory function.

Reason: To know about the various techniques of sedation which helps us to manage the
uncooperative children and elicit a successful treatment.
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INTRODUCTION

Management of children during dental procedures is a major
challenge for the dentists. The behavioural problems are
encountered in children younger than six years of age due to
factors like immature reasoning, limited coping skills and
anxiety/fear resulting from lack of experience. [1] Most dental
anxiety develops in childhood as a result of frightening and
painful dental experiences. If appropriate precautions are not
taken, dental treatment may overwhelm the child, resulting in
dental fear and avoidance. [2] A successful dental treatment in
anxious and fearful children mainly depends upon
successfully gaining their cooperation. Use of sedation can be
very helpful in allying apprehension and minimizing an
uncooperative child’s attempt to resist the treatment. [3, 4]
The primary use of pharmacological sedation is to alter or
eliminate negative behavior and allow the child to cooperate
[5] and improve the patient’s behavior, minimize the negative
psychological response toward treatment by reducing anxiety,
reduce apprehension, and maximize amnesia potential so as to
control behavior during dental procedure. [6]

Procedural conscious sedation includes providing an adequate
level of sedation to decrease pain and anxiety, maximize
amnesia, monitoring and governing behavior, and sustaining a
stable cardiovascular and respiratory status. The various
routes of administration of sedation to the children includes
oral, nasal, inhalational, rectal, subcutaneous, intramuscular
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and intravenous routes. [7] Safe and efficient sedation is
important in obtaining high-quality imaging studies in
children. Sedation practices can vary among different
hospitals. [8]

Non invasive routes of sedation
Oral route

Oral sedation is the most common route of administration
among pediatric dentists. [9, 10] However, this route may be
unpredictable, and frustration often arises when children
refuse to accept the sedative medication. [9, 11] The oral
route is the oldest and most economical of all routes of drug
administration. It is also the most universally accepted
method. Most practitioners prefer the oral route of drug
administration due to high safety, very few complications and
can be easily accepted by the children. In addition, parents
also prefer this less invasive method of drug administration.
[12] Other advantages of oral drug administration include no
specialized training required, minimum equipment utilized
and low incidence of adverse reactions. [13] Oral route of
administration is useful in needle phobic young children who
cannot cope with dental treatment as well as patients with
learning difficulties or other medical conditions. However, the
oral intake of the drug is completely dependent on the
compliance of the child patient and determination of the
appropriate dosage is difficult. [14] Therefore, oral sedation is
probably the most widespread form of sedation used in
dentistry. [13] However, there are also some disadvantages
associated with the oral route, which include dependence
upon patient compliance, delayed onset of drug action,
inability to titrate drug dose and difficulty in administrating a
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reversal agent or emergency drug in the lack of a patent
intravenous line. Some other disadvantages of oral route are
unpredictable outcome of the drug, inconsistency in drug
absorption across the gastrointestinal mucosa and hepatic first
pass effect. [15, 16]

Oral midazolam

The clinical use of midazolam is largely used a as
premedication/sedation drug. One of the limiting factors in
the use of midazolam for sedation is the shorter duration of
action. [17] So, midazolam can be used effectively in
pediatric patients for short, less painful and minimally
invasive procedures. [18] Midazolam has been used orally at
doses between 0.2-1.0 mg/kg with onset of action between
20-30 minutes. [19,20,21]. Singh et al found that oral
midazolam in a dose of 0.5 mg/kg is suitable premedication
for child patients (ASA Category I) during short dental
procedures. [20]. Another study compared two dosages of oral
midazolam (0.3 mg/kg or 0.5 mg/kg) in 31 physically and
neurologically compromised pediatric (3-18 years) dental
patients; both dosages proved successful, without
intraoperative ~ or  postoperative  complications.  [22].
Saarnivaara et al recommended oral midazolam dose of 0.5
mg/kg for children less than five years and 0.4 mg/kg for
older children. [23] Ma et a/ concluded that oral midazolam
in the doses between 0.5 - 1.0 mg/kg can be a safe and
acceptable sedation drug especially in children over 3 years of
age. [24]. Somri et al compared three doses of oral
midazolam, between 0.5 to 1.0 mg/kg in 3-10 year old
children, with conclusion that 0.75 mg/kg appears to be the
optimal dose in terms of effectiveness and safety. [25]
Wilson et al. performed a randomized, controlled cross-over
trial on the effectiveness of 0.5 mg/kg oral midazolam
sedation for orthodontic extraction of permanent teeth and
they concluded that oral sedation with midazolam was safe
and acceptable in 10-16 year old patients. [26]

There can also be side effects associated with the use of
midazolam. The major risk associated with high doses of
midazolam is hypoventilation and associated hypoxemia. [27]
Some studies have reported that administration of higher oral
midazolam doses (0.75 or 1.0 mg/kg) may result in a greater
incidence of side effects such as loss of balance and head
control, blurred vision and dysphasia as compared with
placebo or 0.5 mg/kg of midazolam. [28] Dionne reported that
oral midazolam at doses of 0.75 to 1.0 mg/kg produced a
incidence of side effects and decreased respiration
manifesting as oxygen saturation values below 80% in some
children. [29] Withdrawal phenomena may occur in children
after prolonged use. [30]

Inhalation route

Inhalation sedation is a reliable and easy route of drug
administration. The drugs delivered through this route have a
very rapid onset and short recovery period. Their effect may
be rapidly reversed by reducing the concentration of the agent
or discontinuing it entirely and administering only oxygen.
[31] One of the most popular sedation modalities used by
paediatric dentists is the use of nitrous oxide (N20O) and
oxygen (O2) alone or in conjunction with midazolam. [32]
and it is considered to be the ideal sedation technique for use
in paediatric dentistry. [33].

The technique of inhalation sedation with nitrous
oxide/oxygen is an efficient method of reducing fear, anxiety
and pain and improving patient co-operation in both children
and adults. The term ‘inhalation sedation’ describes the
induction of a state of conscious sedation by administering
subanaesthetic concentrations of gaseous anaesthetic agents.
[34] This technique is successfully employed in the provision
of dental treatment for extractions. [35]

Advantages of Inhalation Sedation includes non invasiveness,
drug level may easily be altered or discontinued, titration - it
is easy to vary the level of sedation, rapidly absorbed, rapid
onset within 2-3 minutes and a peak of 3-5 minutes, rapidly
eliminated from the body, rapid and complete recovery within
5 minutes, minimal impairment of any reflexes, thus
protecting the cough reflex. [34]

Disadvantages of Inhalation Sedation includes lack of
potency, dependent largely on psychological reassurance, gas
must be administered continuously via a mask close to the
operation site, nasal seal may be broken during patient
movement rendering the sedation less effective and exposing
staff to nitrous oxide, nasal hood may interfere with injections
in the anterior maxillary region, patient must be able to nose
breathe for the sedation to be effective, nasal hood may be
rejected by a patient, particularly one with a previous history
of GA, Nitrous oxide pollution, extent of postoperative
amnesia is very variable. [34]

Intranasal route

The intranasal method of sedation is a painless, needleless
procedure that does not require intravenous catheters. [36]
Intranasal drug delivery results in direct medication
absorption, while avoiding hepatic first-pass metabolism
making more drug available more rapidly when compared
with other routes. [37] Intranasal midazolam has been found
to be effective when used for moderate sedation and as a
premedicant. [38, 39] A study by Fukuta er a/.19 found that
no patient rejected the nasal mask or refused to inhale
N20/0O2 subsequent to intranasal administration of
midazolam. [40] Intranasal sedation using midazolam has
been found to be highly useful when providing dental care for
uncooperative pediatric dental patients. [38] Children sedated
with intranasal midazolam are passive and moderately drowsy
but usually do not fall completely asleep. The average time to
peak plasma concentrations and maximal effect is 10 min.
[41,42, 43] and recovery time is approximately 30 min, with
the degree of the sedative effect similar to that obtained with
IM administration. [44]

Although intranasal administration is usually simple,
relatively painless, and requires less patient cooperation, it has
been associated with mucosal irritation. This may lead to
coughing, sneezing, crying and the expulsion of part of the
dose. This is particularly true when a large volume of the drug
is applied. [40, 38] Therefore it should be administered
carefully.

Rectal route

Rectal midazolam has been studied as a preanaesthetic
medication for children [45, 46] and the optimal sedative dose
was determined to be 1.0 mg/kg. [45] Most drugs, however,
are not as well-absorbed rectally as from the upper intestine.
[47] Rectal administration of midazolam has been
demonstrated to be effective and safe for sedating child
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patients, with an onset of action of as short as five minutes
[48, 49]. However, interruption of absorption by defecation
and lack of patients’ and parents’ acceptance are major
disadvantages of rectal midazolam [38].
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