
should be able to rescue patients whose level of sedation
becomes [one level] deeper than initially intended. Individuals
administering moderate sedation/analgesia should be able to
manage patients who enter a state of deep sedation/analgesia,
while those administering deep sedation should be able to man-
age patients who enter a state of general anesthesia.”42,43 As most
PSA used in the emergency department is intended to produce at
least moderate sedation, the provider should possess the
advanced airway skills (including excellent bag-valve-mask ven-
tilation and definitive airway placement), and pediatric resuscita-
tion experience needed to rescue a patient from inadvertent deep
sedation, general anesthesia, and complications of sedation.
Because of these requirements, most providers of PSA will be
physicians. Though not strictly mandated by The Joint Commis-
sion or ACEP, most guidelines recommend an additional person,
often a nurse or respiratory therapist, who is dedicated to patient
monitoring during the procedure. As noted in the preceding sec-
tion, providers with inadequate rescue skills and PSA utilizing
only one provider have been associated with death and perma-
nent neurologic injury as a consequence of PSA.25,28,39,40

Monitoring
Monitoring during PSA falls into three broad categories: res-

piratory, cardiovascular, and sedation depth. Commonly moni-

tored parameters include general appearance, respiratory rate,
oxygen saturation, heart rate, cardiac rhythm monitoring, and
response to stimulation. All of these parameters should be regu-
larly documented in a routine fashion in the written medical
record. Other, less commonly utilized but potentially useful
monitoring modalities, such as the bispectral index and capnog-
raphy, may be useful when monitoring patients in deep sedation.
A summary of suggested monitoring equipment as well recom-
mended emergency airway supplies and resuscitative medica-
tions are shown in Table 7.

Meticulous attention to airway monitoring is of paramount
importance as the great majority of PSA related complications
are respiratory in nature; in turn, respiratory insufficiency is the
precipitating factor in the majority of pediatric arrests.25,39,40

Prompt recognition of airway complications is especially impor-
tant because physiologic differences between adults and children
lead children to decompensate more rapidly than adults. Com-
pared to adults, children have a low functional residual capacity,
and a basal oxygen consumption 2-3 times greater, leading to
significantly more rapid development of hypoxia. With 5 min-
utes of preoxygenation, healthy infants reach a SaO

2
< 90% after

less than 3 minutes of apnea. This happens much more quickly
without preoxygenation. After the onset of hypoxia, an infant
continues to desaturate much more rapidly than a healthy adult.
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TOPICAL ANESTHETIC ONSET OF ACTION DURATION OF ACTION COMMENTS

TAC/LET* Not useful for intact skin.

Tetracaine 4% gel 30-45 min 4-6 hours Not yet approved by the U.S. Food and Drug Administration.
(amethocaine, Ametop)

Topical lidocaine Max area of application should not exceed 100 cm2 in children 
(available in 2% or 5% and 600 cm2 in children weighing greater than 10 kg or adults.
concentration)

Lidocaine 4% micro- 30 min Max area of application should not exceed 100 cm2 in children 
emulsion (Tropicaine) and 600 cm2 in children weighing greater than 10 kg or adults.

Liposomal lidocaine 4% 30 min Max area of application should not exceed 100 cm2 in children 
(L.M.X 4) and 600 cm2 in children weighing greater than 10 kg or adults.

2.5% lidocaine and 1-3 hours 2 hours For infants 3 months or younger or less than 5 kg, a max dose 
2.5% prilocaine of 1 g can be applied over a maximal surface of 10 cm2.
(EMLA cream) For children 3-12 months weighing more than 5 kg, a max dose

of 2 g can be applied over a maximal surface area of 20 cm2.
For children 1-6 years and weighing more than 10 kg, a max 

dose of 10 g can be applied over a maximal surface area of 
100 cm2.

For children 7-12 years, a max dose of 20 g can be applied 
over a maximal surface area of 200 cm2.

* TAC = tetracaine, Adrenaline [epinephrine], cocaine; LET = lidocaine, epinephrine, tetracaine

Table 4. Topical Anesthetics’ Onset, Duration, and Comments


