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Suggested Management of Apnea

Bag/mask ventilation | successful

unsuccessful

| Reposition the airway |- successful

unsuccessful

| Perform a jaw thrust |- successful

unsuccessful

| Insertoral airway | successful

unsuccessful
| Callforhelp |

| Insert nasal trumpet |-» successful

unsuccessful

[nsert supraglotticdevic
(LMA of other)
unsuccessful

>
1 successful

| Tracheal intubation |-> successful

unsuccessful

|  Surgical airway |

Cote CJ, Wilson S. American Academy of
Pediatrics, American Academy of Pediatric
Dentistry. Gudelines of monitoring and
management of pediatric patients before
during and after sedation for diagnostic
and therapeutic procedures: Update 2016.
Pediatrics 2016,;138(1)e20161212.

AAPD Guidelines vs. Suggested modification of Hypoventiltion/Apnea Management
Head tilt and chin lift and jaw thrust Successful?
Not successful in 5-10 seconds?
Terminate nitrous oxide inhalation and flush >
with 100% oxigen
Not successful in 5-10 seconds?
Suction, audiotry and painful stimulation:
Call by name and give breathing reminder ===  Consider
with trapezius pinch adjusting
level of
Not successful in 5-10 seconds? sedation:
lessnitrous
Remove rubber dam or other isolation devic. Successful? oxide
Insert nasopharyngeal airway and ventilate
aith bag-value mask 100% oxygen
e \ 0t SUCCESSTUI
Cﬁglg’r Add oropharyngeal airway ——
e N0t SUCCESSTUI
Insert subglottic device: LMA or other —-
Successful or not: Patient
should be
Consider reversal as appropriate: Successful? observed for
naloxone and/or flumazenil a minimum
of two hours
following
mneatment of hypoventilation and apnea.  successful
reversal
Sapir S, Zitterell C, KaneJD: Letter of the editor and Responses
to the Letters to the editor, Pediatr Dent 2017; 39(2):94-96.
Sapir S, Emergency Airway Management During Moderate
Sedation; Decisions in Dentistry 2018; June: 36-39

jaw thrust may inflict painful
stimuli sufficient enough to
reinstitute spontaneous breathing.
Administration of 100% oxygen
should be initiated. If nitrous
oxide was administered earlier,
the nitrous oxide nasal hood may
be left on with 100% oxygen. In
many circumstances, this exercise
renders both isolation system [e.g.
rubber dam, Dry shield (DryShield
LLC System, Fountain Valley,
CA, USA), Isolite System (Isolite
Systems, Santa Barbara, CA,
USA), and other similar isolation
systems] removal and bag-valve
mask ventilation unnecessary.
Moreover, auditory sensation is
one of the last senses to be lost
when slipping into deeper levels of
sedation. 27-29 Calling the patient
by name with breathing reminder
should accompany painful
stimulation such as trapezius pinch
or sternal rub. This can lighten the
depth of sedation to the moderate
sedation level, enabling safe
completion of planned treatment.

In the event that jaw thrust is
not successful in establishing
efficient spontaneous ventilation
within 5-10 seconds, the isolation
system should be removed
and bag-valve mask ventilation
commenced instantaneously.
Since occasional hypoventilation
and airway obstruction following
an intended moderate sedation
schedule is mostly mild, the patient
may not be deeply unconscious
and a nasopharyngeal airway may
be better tolerated. Placement of
an oral airway in a semi-conscious
child might induce unwanted

reactions (gagging, vomiting or
laryngospasm). Another advantage
of a nasopharyngeal airway is that
it can be instituted prior to removal
of any oral isolation system, which
is clearly impossible with an oral
airway.

If unsuccessful, a more profound
depression of consciousness
along with physical pharyngeal
space obstruction by hypotonic
tongue may be suspected and an
oral airway should be introduced
as well. As long as appropriate
ventilation, oxygenation, and
circulation are confirmed, the child
may be “rescued” to a moderate
level of sedation.

It is the provider’s responsibility
to determine if and when to seek
additional assistance. However,
when sufficient ventilation cannot
be confirmed, an EMS service,
experienced with children (when
dealing with a pediatric patient),
must be summoned without
delay. While awaiting EMS
support, insertion of LMA or
similar device (I-Gel, Intersurgical,
Wokingham, Berkshire, UK; King
LT oropharyngeal airway, King
systems Corporation, Noblesville,
IN, USA) may be considered.

While securing the airway, the
dentist could designate one trained
staff member to attain intravenous
access or assign another person
to ventilate the patient while he/
she tries to obtain an intravenous/
intraosseous cannulation. In
addition, reversal of the sedative
drugs should be considered.

Intranasal administration of

0.2mg of flumazenil (Romazicon)
via an atomizer divided to 1ml per
nostril. This will possibly maximize
mucosal surface area for rapid
absorption. If no improvement is
noticed, sublingual injection 0.2mg
must follow. Whenever additional
doses of flumazenil are required,
they should be administered IM to
the vastus lateralis or, if possible,
by IV. Since exact calculation of
dose by non-intravenous route may
require higher dose, no less than
0.2mg (2ml of Flumazenil 0.5mg/
ml, and not of 0.01mg/kg) should be
administered. Simultaneous airway

support is continuously provided.
Additionally, cases that involved
reversal should be evaluated
for post-operative management
and supervision due to possible
complications and the rebound
effect of sedatives. A minimum
two-hour post-op observation is
advised.>

The proposed alternative
protocol for the management of
laryngospasm is presented in
[=[e[V[(-¥4 (page bottom).

The management of laryngospasm
begins with calling for help.
Simultaneously, airway
repositioned and suctioning is
performed. Neglecting this may not
only introduce foreign bodies into
the airway but, due to the continued
irritation of the superior laryngeal
nerve, might be the very cause of
the spasm in the first place!

Early insertion of an oral airway
can facilitate intraoral access in
case of masticatory spasm.

Next application of pressure behind
the ears (Larson’s maneuver) and
administration of 100% oxygen
with positive pressure should be
attempted.®'

The dentist may designate trained
personnel to start an intravenous
access while securing airway
competency or assign another
staff member to ventilate the
patient while he/she tries to
obtain intravenous/intraosseous
cannulation.

When laryngospasm does not
resolve within 20-60 seconds, the
clinician is faced with the following
options:
1. If equipped and trained with IV
access:
Deepen sedation with propofol

IV (0.5mg/kg) while continuing
positive pressure ventilation.
If that proves ineffective,
succinylcholine (2mg/kg) should
be given IV along with atropine
(0.01mg/kg 0.4 mg max).

2. If equipped and trained with no
IV access:
While continuing positive
pressure ventilation,
succinylcholine SL (2mg/kg) or
IM (4 mg/kg) or submental (3
mg/kg) should be given along
with (optional) atropine IM
(0.01mg/kg 0.4 mg max).

3. If not equipped and trained and
without IV access:
Continue attempting positive
pressure ventilation until help
arrives. When oxygen saturation
drops, spontaneous relaxation
of laryngospasm may occur.
Cases that involve complete
laryngospasm should be
evaluated for post-operative
management and supervision
due to possible complications,
especially when muscle
relaxants were administered.

Discussion:

Hypoventilation is defined as a
decrease in minute ventilation
(MV), which is equal to tidal
volume multiplied by respiratory
rate. Hypoventilation provoked
by sedation may be related to
peripheral obstruction, central
depression of the ventilatory
drive, or mixed effect. Apnea is
characterized by cessation of
respiratory airflow for longer than
20 seconds or shorter if associated
with bradycardia or cyanosis.**
Central apnea is a result of
inadequate medullary responsive-

ness. Continue on page 10

AAPD Guidelines vs. Suggested modification of laryngospasm

unsuccessful

unsuccessful

| Call for help

Give muscle relaxant
(Succlinyicholine + atropine
unless contralndicated)

unsuccessful

Suggested Management of Laryngospasm

[ Positive pressure ventilation | successful

[Deepen sedation, eg, propofol |- successful

> successful

= successful

[ Tracheal intubation [ successful
unsuccessful
| Surgical airway P> successful

Call for help s

If equipped and trained (nolV):
sucdinylcholine SL (2mg/kg) or
IM (4mg/kg) or submental
(3mg/kg) along with atropine
IM (0.01 mg/kg 0.4 mg max.)

Cote CJ, Wilson S. American Academy of
Dentistry. Gudelines of monitoring and

during and after sedation for diagnostic

Pediatrics 2016;138(1)e20161212.

Pediatrics, American Academy of Pediatric
management of pediatric patients before

and therapeutic procedures: Update 2016.

Sapir S, Zitterell C, KaneJD: Letter of the editor and Responses
to the Letters to the editor, Pediatr Dent 2017; 39(2):94-96.

Sapir S, Emergency Airway Management During Moderate
Sedation; Decisions in Dentistry 2018; June: 36-39

Clear oral cavity and suction
insert Oropharyngeal airway
Ventilate with 100% oxygen-positive pressure

Jaw thrust with Larson's maneuver

If unsuccessful:

¥

If equipped and trained (with IV access):
propofol IV (0.5 mg/kg)
If unsuccessful:
sucdnnylcholine IV (2 mg/kg) along with
atropine (0.01 mg/kg 0.4 mg max.)

Consider reversal as appropriate naloxone and/or flumazenil

m Treatment of Laryngospasm

If not trained and no IV:
100% oxygen-positive
pressure ventilation until
help arrives.

\
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Dental Moderate Sedation:
Alternative Recommendations for
Emergency Airway Management

Abstract

Key Words: Oral Sedation, Emergency, Airway

The primary purpose of this article is to offer alternative emergency protocols for the management of airway compromises, e.g.,
sedation induced airway obstruction, hypoventilation, apnea, and laryngospasm during pediatric moderate sedation without
an established IV line. A secondary objective of this article is to introduce the intranasal route for administration of emergency
reversal drugs, a technique not discussed in the current AAP/AAPD Guidelines.
Although more randomized clinical trials are warranted, there are reports that support the use of flumazenil for emergency
airway management when intravenous access is not applicable. Based on an overview of the literature and current guidelines,
the addition of the proposed alternative protocols for treatment of common airway complication, such as sedation induced
airway obstruction, hypoventilation, apnea and laryngospasm, may be considered.
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Introduction:

Parents envision that “sleep
dentistry” accomplishes maximum
treatment with minimum visits.™®
These tendencies favor both
extremes on the anesthesia
spectrum: anxiolysis and general
anesthesia (GA).

GA, although well accepted by
some parents, may be considered
over-treatment in certain cases.
Potential morbidity and concerns
regarding the effects of general
anesthetics on the neurologic
development of a young child’s
brain are inherent risks associated
with GA.7-9 GA also has the
additional burdens of a higher
cost and a limited operating room
availability that impact access to
care.10 Alternatively, moderate
sedation offers access to safe, less
costly dental services that can be
accommodated easily in the office
setting. "3

Common reasons for adverse
effects following in-office dental
sedation of pediatric patients
are: operator error; lack of proper
monitoring; lack of familiarity with
the pharmacologic agents used;
lack of rescue systems, delay in
the provision of ventilatory support;
and poor patient selection, which
can aggravate any of the previously
mentioned factors.''® Lee et al.
found that most cases of death
during in-office dental sedation/

anesthesia involved younger
children (2-5 years old) with a
general/pediatric dentist as the
anesthesia provider. Cote et al.
reported that dental specialists had
the greatest frequency of negative
outcomes when using three or more
sedating medications. Additionally,
adverse sedation events were
frequently associated with drug
overdoses and interactions,
particularly when three or more
drugs were used.'®

Pediatric dental sedation is
practiced with a variety of
pharmacological drug regimens
by operators with varied training."
Currently, the Israeli Ministry of
Health ‘guidelines definition' of
“conscious sedation” is similar to
the currently accepted definition
of Moderate sedation by the
American Academy of Pediatric
Dentistry (AAPD), and the
American Academy of Pediatrics
(AAP) "(old terminology, “conscious
sedation” or “sedation/analgesia”),
namely a drug-induced depression
of consciousness during which
patients respond purposefully to
verbal commands or after light
tactile stimulation. No interventions
are required to maintain a patent
airway, and spontaneous ventilation
is adequate. Cardiovascular
function is usually maintained.” %
Both guidelines define the level of
sedation by the depth of sedation
achieved; only the Israeli guidelines
limit by name the medications that
may be utilized but still do not pose
a specific restriction to the regimen
used.?® Nevertheless, the AAPD
guidelines do state “the caveat that
loss of consciousness should be
unlikely is a particularly important
aspect of the definition of moderate
sedation; drugs and techniques
used should carry a margin of

safety wide enough to render
unintended loss of consciousness
unlikely.”?® Subsequently, several
drugs and dosages used for
“conscious sedation” in the past
may no longer be considered an
appropriate choice for moderate
sedation. At times, dentists may
choose to use a protocol or
dosage that possibly will shift the
normal distribution towards deeper
levels of sedation (skewed gauss
curve). In those cases, the majority
of patients should stay under
minimal or moderate sedation for
most of the time. Nevertheless,
some children may drift into deep
sedation at some phase during
treatment, resulting in a higher risk
of adverse effects. This could occur
with common oral sedatives such
as midazolam when combined
with nitrous oxide inhalation,
especially in children with, but not
limited to, enlarged tonsils.?'-
More significant complications
may be expected with multiple
drug regimens, particularly when
administered at higher dosages by
untrained professionals.™®

In order to reduce the incidence
of adverse outcomes, adherence
to published guidelines, use of
monitoring appropriate for the
desired level of sedation, staying
within acceptable recommended
dosages and being familiar
with the agents and regimens
used are essential. In the event
of an untoward event, having
preset rescue systems and pre-
calculated maximum dosages of
local anesthetics and emergency/
reversal medications may prevent
complications and facilitate a rapid
and effective response.?

The need to mitigate concerns
raised by the public, media, and

state dental boards has become a
subject of much discussion among
dental professionals both in Israel
and the USA.% For the first time
since 1985, the published guidelines
have suggested protocols for the
management of airway obstruction,
laryngospasm and apnea.?’ While
these recommendations may
be well suited for certain clinical
situations; namely, parenteral
moderate and deep sedation,
when administering oral moderate
sedation those procedures could
be impractical. Incorporation of
these protocols in the guidelines,
establishes a revised community
standard of care (in the USA), which
is accompanied by commensurate
liability implications.

Most pediatric and general dentists
who provide in-office minimal and/
or moderate sedation employ oral
and inhalation sedatives. A minority
utilizes other routes such as nasal,
submucosal and intra-muscular.
In the US, intravenous sedation
is practiced by only two percent
of pediatric dentists, and dental
sedation is practiced with a variety
of pharmacological drug regimens
and an operator training.’

In an emergency situation, it is
unrealistic to expect pediatric
dentists to consistently perform
at the level of a practicing
anesthesiologist. Furthermore,
it is the authors’ opinion that
procedures such as intubation
and IV cannulation should not be
attempted as a first line of action
by anyone that is not proficient
at performing them on a daily
basis. Struggling with these
procedures at a time of crisis may
yield unpredictable and grave
consequences. The requirement
(AAPD/AAP guidelines) of a
second person with PALS/APLS

certification (and certainly BLS)
does not guarantee the skills
required for intubation or IV
cannulation.?

Purpose:

The primary purpose of this article
is to offer alternative emergency
protocols for the management of
airway compromises, e.g., sedation
induced airway obstruction,
hypoventilation, apnea, and
laryngospasm during moderate
sedation without an established
IV line. The suggestions included
in this article are simple to follow
- emergency protocols that should
enable most dentists to effectively
and efficiently tackle common
adverse airway compromises. A
secondary objective of this article
is to introduce the intranasal route
for administration of emergency
reversal drugs, a technique not
discussed in the current American
Dental Association (ADA) or AAP/
AAPD Guidelines.?

Proposed Alternatives for
Emergency Airway Management:
The proposed alternative protocol for
the management of hypoventilation,
apnea and sedation induced airway
obstruction is presented in [FENER
(next page).

Timely recognition of developing
hypoventilation or apnea is critical.
To maximize the effectiveness of
air exchange, the airway should
be cleared, while observing the
presence of any foreign bodies
(saliva, blood, vomitus, tooth
fragments, etc.), witnessing
airway flow and smell (regurgitated
stomach content), and assessing
respiratory efforts and depth of
consciousness. Concurrently,
airway repositioning (head tilt,
chin lift) and specifically forward



