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Emergence Agitation that has been first described by Eckenhoff et al. in
1960’s is a dissociated state of consciousness in which the child is
inconsolable, irritable, uncooperative, typically thrashing, crying, moaning
or incoherent. It is also a common problem in pediatric postanesthetic care
unit with an incidence ranging from 10 to 80%. This literature review
focused on presence of Emergence Agitation and contributing factors in
children under general anaesthesia. It was conducted on Medline in
PubMed area, Alta Vista Data bases, CINHAL and Google scholar in
January 2013 for publications written in English with the following
keywords: “Emergence Agitation, Etiology, Treatment, Pediatric
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Introduction
Nowadays, about four million children undergo
anaesthesia annually and Emergence Agitation
(EA) has been identified as a significant
problem in children at Post Anaesthesia Care
Unit (PACU).1 Early epidemiologic studies

demonstrated a 5.3% incidence of EA in all
postoperative patients, with a more frequent
incidence in children (12-13%).1,2 The
incidence of EA in Children who received
volatile anesthetic agents (sevoflurane and
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desflurane) has been reported from 24 to 66%, 3

increasing to 80% in preschool children.4 EA is
a postanesthetic problem that interferes with
child’s recovery and presents a challenging
situation for the post-anaesthesia care provider
in terms of assessment and management.3

Although, several factors have been identified
as etiologic factors of EA, there is no entire
description for emergence agitation. Many
different causes have been suggested, such as
rapid awakening in an unfamiliar settings,
painful events like surgical wounds, agitation
on induction, airway obstructions,
environmental disturbances, duration of
anaesthesia, hyperthermia, hypothermia, type
and site of operation, premedication, inhaled
and intravenous anesthetics and the anesthetic
technique.1,5-7 Although EA is usually self-
limited and occurs within the first 30-minutes of
recovery in PACU, it can last up to 2 days and
leads to physical damage, disconnected of
intravenous catheters , removing of dressing or
drainage tube and monitoring devices. On the
other hand, controlling the agitated child needs
more nursing care and more post-anaesthesia
care providers. In addition, the administration
of sedative and analgesic drugs is associated
with increased recovery time and PACU
discharge delay.8-10 Generally, treatment in all
cases mentioned above is directed to the
correction of causative agents. Although,
numerous medications have been studied to
prevent or reduce EA in children, no special
preventive method has been shown to be highly
superior. Understanding the risk factors for EA
helps us to determine the best way to control
this phenomenon in the PACU period. Because
of the contradictory results of previous studies
conducted to determine the related risk factors
of EA and the former review article written
about EA in children in 2011 reviewed this
phenomenon as a whole, herein, we reviewed

the contributing factors for EA and suggested
interventions.

Materials and Methods
A literature review about the possible causes of
postoperative agitation in preschool children
was conducted on Medline in PubMed area,
Alta Vista Data bases, CINHAL and Google
scholar in January 2013 for publications written
in English with the following keywords:
“Emergence Agitation, Etiology, Treatment,
Pediatric Anaesthesia, Postanesthetic Care Unit,
Children, inhaled anesthetics, intravenous
anesthetics and Post Anesthetic Emergence
Delirium (PAED). All articles written in
English, focused on presence of EA and
contributing factors in children under general
anaesthesia from January 2011 to January 2013
were included. Publications were excluded if
the anaesthesia technique was not general.

Results
A total 12 related articles met the criteria of our
search, 10 of them were randomized control
trials, one case report and one article was case
control. Table 1 shows the list of the papers
evaluated and the summary of the repossessed
data.

Discussion
This review reveals that Emergence Agitation
(EA) still remains a significant postanesthetic
problem that interferes with the child’s recovery
and challenges the PACU care provider in terms
of assessment and treatment. Considering the
potential risk factors is important to
appropriately differentiate and treat agitation in
the pediatric PACU. We also have found
evidences that some of anesthetics may lead to
decrease the incidence of postanesthetic EA.
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Na et al. (2013) in a study to investigate the
effect of sevoflurane anaesthesia in combination
with remifentanil during the induction and
maintenance of anaesthesia found that PAED
score in remifentanil group was significantly
lower than sevoflurane group (P=0.007) and the
proportion of patients with PAED scores ≥10
and four point scale scores ≥3 were
significantly lower in the remifentanil group
than in the sevoflurane group.11Comparing the
effect of sufentanil and fentanyl by Li et al. on
emergence agitation in preschool children who
underwent repair of unilateral inguinal hernia
following sevoflurane anaesthesia have  showed
that 0.15μg/kg sufentanil compared with a
single dose of 1.5μg/kg fentanyl could
significantly decrease the incidence of
emergence agitation without delaying the
recovery time.12

Similarly, in a study by Lee et al., to investigate
the effect of sufentanil to reduce emergence
agitation after sevoflurane anaesthesia in
children undergoing adenotonsilectomy
compared with fentanyl, they had concluded
that administration of sufentanil at 0.2 μg/kg
after induction of anaesthesia could reduce
emergence agitation more without delaying the
recovery time or causing significant
hypotension in children compared with
fentanyl.21

It has been shown that propofol comparing with
fentanyl to prevent of EA after sevoflurane
anaesthesia in children was more effective and
associated with lower PAED score.13

Intraoperative administration of ketamine and
dexmedetomidine has also decreased the
incidence of EA and PAED score in pediatric
patients under sevoflurane anaesthesia.14

The incidence of EA has been reported higher
with sevoflurane compared with desflurane and
isoflurane. However, among the three anesthetic
agents no correlation was found between the
incidence of EA and duration of anaesthesia or
age.15 Evaluating the efficacy and safety of

dexmedetomidine for emergence agitation after
tonsillectomy under sevoflurane anaesthesia in
children appeared that dexmedetomidine could
be safe and effective to reduce the incidence of
early emergence agitation in children after
tonsillectomy. Initial loading dose of 1.0 μg/ kg
followed by a maintenance infusion of 0.4
μg/kg/hrs was a better choice for children who
received sevoflurane anaestesia.16

Allowing one of the parents to enter the PACU
and holding the child was associated with
reduced risk factor of EA and/ or to treat it.17

Similarly, the results of Zand et al.’s study to
compare the effects of midazolam
premedication and parental presence during
sevoflurane and halothane anaesthesia induction
on the incidence of postoperative agitation in
pediatric patients revealed that the presence of a
parent at induction of sevoflurane anaesthesia
was as effective as midazolam premedication in
decreasing the incidence of postoperative
agitation. Midazolam premedication effective to
decrease postoperative EA associated with
halothane was used as the anesthetic agent.20

The results of the study with the different
dosages of ketamine with desflurane
anaesthesia by Jeong et al. for brief ophthalmic
surgery demonstrated that both the incidence of
EA and pain scales were at least in K1.0 group
compared with the K0.5 and placebo groups.18

Investigating the effect of remifentanil as an
alternative to N2O by Choi et al. in 2011 on EA
and the presence of postoperative pain in
preschool children under general anaesthesia
with sevoflurane for tonsillectomy/
adenoidectomy surgery indicated that  severity
post-operative pain in remifentanil group was
more that the N2O group (P=0.012). There were
no significant differences between the two
groups in incidence of EA.19

Lee et al. in their study to compare the effect of
laryngeal mask airway (LMA) and the removal
of the LMA in a deeply anaesthetized state with
endotracheal tube (ET) and extubation when the
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patient was awake or deeply anaesthetized on
the incidence of emergence agitation in
preschool children after sevoflurane anaesthesia
for subumbilical surgery concluded that  using
an LMA and deep removal could decrease post-
operative emergence agitation more than
endotracheal tube and awake extubation after
sevoflurane anaesthesia in pediatric patients.22

Conclusions
This review has identified that short time to
awakening, sevoflurane anaesthesia,
otorhinolaryngology procedures, preschool
children age and difficult parental-separation
behavior were the risk factors of EA. On the
other hand the combination of remifentanil,
sufentanil, propofol, ketamine and
dexmedetomidine with sevoflurane anaesthesia
and using an LMA and deep removal of ET
reduce the incidence of EA.
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