FIAANUATUNSLIAATS UN 28 aliufl 5 n.a.-m.A. 2553 Songkla Med J Vol. 28 No. 5 Sept-Oct 2010

A 6 6 a
qummsmuazmswmmmmsmﬂm'szmz's%m:ﬂ21

%)
% ¥ 6’[ U [~ 4‘1 Yo a ‘1
< RAIANYIFQAU %Elhﬁllﬂﬂ‘n AUUIAADIALILAIA
£
.E‘o A 4 [P a 6
& 9wIas  ansingd*
93301 NMIRINRTNA
501 1@aNHAIDNIT
ATNE AN

Incidence and Predictors of Emergence Agitation in Pediatric Patients

Who Received Chloral Hydrate for Premedication.

Ngamjit Pattaravit, Orarat Karnjanawanichkul, Thida Uakritdathikarn, Sarunyu Thinchana
Department of Anesthesiology, Faculty of Medicine, Prince of Songkhla University,

Hat Yai, Songkhla, 90110, Thailand

*E-mail: ngamjitpeyahoo.com

Songkla Med J 2010;28(5):257-266

o
nacaga:

Anszaunsznenasldsusnausauuu s ludnwuldiosuaznigldios Hilipazdiannis
nazdunazae Wldenwiule fasnau udu lunnsnsdlarevildifesuanadarield
fmqﬂsmaﬁ: L‘v"\faﬁﬂmqﬂ’ammiuazwmnmimil,ﬁ@mazﬂimum:mﬂlugﬂamﬁﬂmﬁﬂﬁmumaau
wuussnlésusaaesalaiasa
EQuazIsmT msanwiidunsansuoy i Imﬁwmﬂﬁuﬁagalupjﬁamﬁﬂ 137 78 814
2-0 1 fldsumaasialosananansay ﬂagaﬁ"ﬂﬂ wazwn@nIsnamzuanangnavasazgnilaiiv
ABWNIIHIAA WAINITHIAA t}jﬁam:"léﬁumsﬂsuﬁuma:mmum:mwé’o"[ﬁ%ummaammuﬁv’aﬁa
I@U%é’tytjwmmaﬂssﬁhﬁmﬁﬂﬁu
Hamsdns: filn 47 1o Aanznszannsz nenas i s ausR ULLLNIG) wuhgamInizeiniaiia
mazmmum:’nwé’ﬂﬁ%’ums:(?ummj’éﬂLmuﬁoﬁmmﬂugﬂaUﬂﬁiuﬁﬁmsmﬁ@mﬁau (adjusted

OR=0.43, 95% CI=0.18, 1) LLa:ﬂ@;uEij”ﬂaUﬁﬁsxﬁummmmuﬂs:mwmnmﬂmﬂ;‘ij’ﬂﬂmaaﬁay (adjusted

MAIITUAING AMLUNNEAENT NWIINIABFIVARATUNS 2. W Alwal 2.89281 90110
SuUAWRTLINA 12 Wwsen 2553 SUAIARANIWA 5 aalAl 2553

257



9 | & A € o a ¢
m'a:ni:'mni:'rmwamumaau‘lué‘ﬂ’mmn JINIAT ANIINEY LLASATW

OR=0.22, 95% CI=0.07, 0.74) Iummsﬁlp‘il’ﬂaUﬁi:mnmﬁué’aagiwﬁw 6-10 wifindimganisiesziu
mm;ﬁ”ﬁﬂmammﬁ@m’;zm:mm:mwé’ﬂﬁ%’um‘;:ﬁ'mmufﬁﬂmnn'jwjﬂayﬁi:ﬂ:nmﬁuﬁ'sagluﬁw
0-5 mﬁ‘mé’w\q@mﬂﬁmiﬁummfﬁﬂ (adjusted OR=3.05, 95% Cl=1.25, 7.43)

aql: qﬁ'ﬁmitﬁmmﬁ@ma:m:mmmwwé’ovlﬁ%fumizﬁ‘ummﬁﬁmmuﬁv’qﬁ'swhﬁ'u%aﬂaz 34.3 de1@mInaa
WoANTINYUENAINANATEY Wazszz M NNG JanusunusiumaiAannznszaunsznenasldiusss i
mwjﬁmmuﬁ%é’a

adan: asedalante, glhoian, nznwaunienenasldiusziuanuianuuuna

Abstract:

Background: Emergence agitation (EA) is a common self limiting problem after recovery from general
anesthesia (GA). Patients with EA will be inconsolable, irritable, uncooperative and may thrash or
cry. In some cases EA symptoms can be severe leading to physical harm in children.

Objective: To study the incidence and predictors of EA in pediatric patients who received chloral
hydrate for premedication.

Materials and methods: A prospective observational study was conducted on 137 patients aged between
2-9 years who received chloral hydrate for premedication. Demographic data and the child’s behavior
while separated from their parents were evaluated. After emerging from anesthesia, the child’s behaviors
were observed by attending nurses.

Results: Forty-seven patients exhibited EA (34.3%). Multivariate analysis showed that children who
had a previous history of surgery (adjusted OR=0.43, 95% CI=0.18, 1) tended to have less incidence
of EA. Children who were in the slightly anxious tearful subgroup (adjusted OR=0.22, 95% CI=0.07,
0.74) tended to have a lower incidence of EA than the calm cooperative subgroup. Children who woke
up 6-10 minutes after the anesthesia was stopped (adjusted OR=3.05, 95% CI=1.25, 7.43) tended to
have a higher incidence of EA than children who woke up 0-5 minutes after anesthesia was stopped.
Conclusion: The incidence of EA in pediatric patients who received chloral hydrate was 34.3%. Previous
history of surgery, difficulty in separating the patient from the parent and timing to recovery were the

predictors of EA.

Key words: chloral hydrate, emergence agitation, pediatric patient

Introduction of a consciousness. Children who have EA can
Emergence agitation (EA) is a common pro-  be inconsolable, irritable, uncooperative, and may
blem after recovery from general anesthesia (GA).  thrash, cry, moan or be incoherent."” This pheno-

Patients with EA usually have a dissociated state  menon is generally self-limiting within 5-15 minutes.’
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Emergence Agitation in Pediatric Patient

The overall incidence of EA in postoperative
patients is 5.3%° and frequently occurs in children,
especially in preschool ages.*” Saringcarinkul,
et al.* reported the incidence of EA in Thai
pediatric patients aged between 2-9 years is
43.2%. Previous studies have identified many
risk factors of EA in pediatric patients after GA.
These include volatile anesthetic drugs, such as
sevoflurane and isoflurane, surgical procedures,
especially ophthalmic and otological surgery, and
the administration of intravenous drugs such as
thiopental, propofol, midazolam, remifentanyl,
ketamine, droperidol, atropine and scopolamine. *™**

There have been studies investigating methods
to reduce the incidence of EA, such as using
premedication or narcotic drugs. One study found
that midazolam and clonidine premedication
reduced the incidence of EA when compared with
a placebo.”” However, one study found that mida-
zolam premedication did not reduce the incidence
of EA." Viitanen, et al.” found that midazolam
premedication delayed the recovery period from
general anesthesia in children aged 1-3 years, but
the reduced incidence of EA may have been due
to slower awakening rather than reduced anxiety.

Wheeler, et al."® demonstrated that chloral
hydrate sedation provided a deeper level of sedation
than midazolam in children undergoing echocar-
diography. In Songklanagarind Hospital, chloral
hydrate is the standard premedication drug for
pediatric patients who undergo surgery. Standard
premedication doses range from 50-75 mg/kg.
The peak onset of sedation is 30 minutes after
administration. Chloral hydrate is well absorbed
in the gastro-intestinal tract and excreted via bile,

feces and urine. The duration of effect is 4-8
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hours and the elimination half-time is 8-10 hours
in plasma. Repeat doses can be administered
every 30 minutes and the limitation of dosage is
100 mg/kg.'"'® However, Malviya et al.” reported
that agitation is the one of the adverse events
after using chloral hydrate for sedation in children
undergoing magnetic resonance imaging (MRI)
study. The purpose of this study was to examine
the incidence of EA in pediatric patients who
received chloral hydrate premedication before
GA and to identify predictors of EA.

Materials and methods

After being approved by the Ethics Committee,
a prospective observational study was done in
Songklanagarind Hospital. One hundred and
thirty-seven patients aged between 2-9 years old
who were scheduled for elective surgery under
general anesthesia (GA) and were to receive
chloral hydrate 50 mg/kg for premedication
were enrolled. The study was conducted from
December 2008 to July 2009. Before surgery, the
demographic data and history of any previous
surgeries were recorded. The child’s behavior
during separation from their parents was evaluated
by an attending anesthesiologist using a three-
point scale in which 1=calm/cooperative, 2=
slightly anxious/tearful, and 3=agitated/non-
cooperative.” Anesthetic medications, technique,
duration of anesthesia and time to recovery were
recorded by an attending anesthetic nurse. Standard
treatment for general anesthesia was provided for
all patients.

At the post anesthetic care unit (PACU),
emergence behaviors were observed by attending
PACU nurses. After arrival in the PACU, the
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presence or absence of EA was assessed using
the emergence agitation scale (EA) -o=localized
or complained of pain, 1=obtunded with no response
to stimulation, 2=asleep but responsive to
movement or stimulation, 3=awake and responsive,
4=crying and 5=thrashing behavior requiring
restraint.*” Emergence score ranging from 0-3
indicates absence of EA and between 4-5
indicates presence EA. The duration of EA and
any pharmacologic and non-pharmacologic inter-
vention were recorded if EA was present.

The required sample size was determined
according to a previous study which found that the
incidence of EA in Thai pediatric patients aged
between 2-9 years old was 43.2%." A sample
size of 137 patients was determined (precision,
0.085; CI 95%). A statistical power of this study
was 80%. A p-value < 0.05 was considered to
indicate statistical significance. All data were
analyzed by R program version 2.8.2. Categorical
data were presented as frequency (percent).
Pearson chi-square test and fisher exact test
were used for univariate analysis. From uni-
variate analysis age, which was expected to
be the strongest predictor, and other variables
which had a p-value < 0.2 were analyzed by multi-
variate analytic logistic regression to determine

the predictors of EA.

Results

One hundred and thirty-seven subjects were
enrolled in this study. Demographic data and
characteristics of each study group are shown in
Table 1. There were 47 patients (34.3%) who

exhibited EA with the highest occurrence 0-5
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minutes after ceasing anesthesia. There were 2
patients who exhibited EA symptoms longer than
25 minutes, but did not cause a delay in discharge
from the PACU. 43 patients (85.1%) who had
EA were treated by intravenous fentanyl and
psychological support, while the other 4 (14.9%)
were able to be calmed down using only psycho-
logical support and parental presentation.

The incidence of EA related to perioperative
factors are shown in Table 2. Children who under-
went ophthalmic surgery had the highest incidence
of EA (47.4%), while children who underwent other
types of surgery: otologic, urologic, orthopedic
or other, had incidences of EA 26.1%, 22.2%,
35.3% and 27.3%, respectively. The incidence of
EA in children who received propofol, thiopenthal
and sevoflurane for induction were 60.0%, 27.7%
and 38.8%, respectively. Children who received
intravenous drugs for induction and sevoflurane
for maintenance had a higher incidence of EA
(47.4%) than children who received another
anesthetic technique. Children who received
fentanyl for analgesia had a higher incidence of
EA (36.8%) than children who received intra-
venous morphine or caudal anesthesia combined
with intravenous narcotic drug. Children who
underwent GA for 31-60 minutes had a higher
incidence of EA (48.3%) than children who under-
went GA less than 31 minutes and more than 60
minutes. The incidence of EA in the children who
woke up after ceasing anesthesia 0-5 minutes, 6-10
minutes, 11-15 minutes and more than 15 minutes
were 51.1%, 27.9%, 22.2% and 6.4%; respectively.

Predictors of EA are shown in Table 3.

Five variables from univariate analysis, previous
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Emergence Agitation in Pediatric Patient

surgical history, difficult to separate from parent,
induction agents, duration of anesthesia and time
to recovery, which p-values < 0.2 and age variable
were subsequently analyzed by multivariate
analysis. Previous surgical history and difficulty
separating from parent were found to be negative
predictors of EA with p-values of 0.047 and
0.030 respectively while awakening time was
found to be positive predictor of EA with
p-value 0.042.

Multivariate analysis was performed on these
three variables. Children who had a previous
surgical history had a lower odd of EA than
those with no history (adjusted OR=0.43, 95%
CI=0.18, 1, p-value=0.047). Children who were
slightly anxious and tearful had less odd of EA

Pattaravit N, et al.

than calm and cooperative children (adjusted
OR=0.22, 95% CI=0.07, 0.74, p-value=0.015)
while no statistical significance was found in
agitated non-cooperative children (adjusted
OR=0.39, 95% CI=0.09, 1.69, p-value=0.206).
Children who woke up 6-10 minutes after the
ceasing anesthesia had a higher odd of EA than
the children who woke up 0-5 minutes after
ceasing anesthesia (adjusted OR=3.05, 95% Cl=
1.25, 7.43, p-value=0.041). There was no statistical
significance in the group of children who woke
up 11-15 minutes and longer than 16 minutes
after ceasing anesthesia (adjusted OR=3.67 and
3.52, 95% CI =0.92, 14.66 and 0.72, 17.3, p-value=

0.065 and 0.121).

Table 1 Demographic data and sample characteristics

Patient characteristics EA, n (%) Total, n (%)
Yes No
Sex
Female 25 (36.2) 44 (48.9) 69 (51.4)
Male 22 (32.4) 46 (67.6) 68 (49.6)
Age group (yr)
6-9 15 (28.8) 37 (71.2) 52 (38.0)
2-5 32 (37.6) 53 (62.4) 85 (62.0)
Previous surgery
No 29 (43.3) 38 (56.7) 67 (48.9)
Yes 18 (25.7) 52 (57.8) 70 (51.1)
Separation state
Calm/cooperative 33 (30.3) 76 (69.7) 109 (79.6)
Slightly anxious/tearful 9 (60.0) 6 (40.0) 15 (10.9)
Agitated/non-cooperative 5 (38.5) 8 (61.5) 13 (9.5)

EA = Emergence agitation

Songkla Med J Vol. 28 No. 5 Sept-Oct 2010
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Table 2 Incidence of emergence agitation related to perioperative factors

NIAS ANIINg wazame

Variable EA, n (%) Total, n (%)
Yes No
Type of operation
Ophthalmic surgery 18 (47.4) 20 (52.6) 38 (27.7)
Otological surgery 6 (26.1) 17 (73.9) 23 (16.8)
Urology surgery 2 (22.2) 7 (77.8) 9 (6.6)
Orthopedic surgery 12 (35.3) 22 (64.7) 34 (24.8)
Other surgery 9 (27.3) 24 (72.7) 33 (24.1)
Induction drug
Propofol 3 (60.0) 2 (40.0) 5 (3.7)
Thiopenthal 18 (27.7) 47 (72.3) 65 (47.4)
Sevoflurane 26 (38.8) 41 (61.2) 67 (48.9)
Anesthetic technique
Sevoflurane induction and balance anesthesia 15 (33.3) 30 (66.7) 45 (32.8)
Sevoflurane induction and maintenance 9 (37.5) 15 (62.5) 24 (17.5)
IV induction and sevoflurane maintenance 9 (47.4) 10 (52.6) 19 (13.9)
IV induction and balance anesthesia 14 (28.6) 35 (71.4) 49 (35.8)
Narcotic
Morphine 2 (22.2) 7 (77.8) 9 (6.6)
Fentanyl 42 (36.8) 72 (63.2) 114 (83.2)
Caudal block 1 (20.0) 4 (8.0) 5 (3.6)
Caudal block plus IV narcotic 2 (22.2) 7 (77.8) 9 (6.6)
Duration of anesthesia (min)
0-30 1 (11.1) 8 (88.9) 9 (6.6)
31-60 14 (48.3) 15 (51.7) 29 (21.1)
61-90 13 (30.2) 30 (69.8) 43 (31.4)
91-120 12 (41.4) 17 (58.6) 29 (21.1)
>120 7 (25.9) 20 (74.1) 27 (19.8)
Speed of recovery (min)
0-5 23 (51.1) 22 (48.9) 45 (32.9)
6-10 17 (27.9) 44 (72.1) 61 (44.5)
11-15 4 (22.2) 14 (77.8) 18 (13.1)
>16 3 (6.4) 10 (11.1) 13 (9.5)
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Emergence Agitation in Pediatric Patient

Table 3 Predictors of emergence agitation

Pattaravit N, et al.

Variables Crude OR P-value* Adjusted OR P-value**
(95%CI) (95%CI)
Sex
Female 1 0.766
Male 0.84 (0.42, 1.71)
Age group (yr)
6-9 1 0.386 1 0.557
2-5 1.49 (0.71, 3.13) 1.30 (0.54, 3.10)
Previous surgery
No 1 0.047 1 0.047"
Yes 0.45 (0.22, 0.93) 0.43 (0.18, 1.00)
Separation difficulty
Calm/cooperative 1 0.073 1 0.030"
Slightly anxious/tearful 0.29 (0.1, 0.88) 0.22 (0.07, 0.74)
Agitated/uncooperated 0.69 (0.21, 2.28) 0.39 (0.09, 1.69)
Type of operation
Ophthalmic surgery 1 0.333
Otologic surgery 2.55 (0.83, 7.88)
Urologic surgery 3.15 (0.58, 17.17)
Orthopedic surgery 1.65 (0.64, 4.26)
Other surgery 2.40 (0.89, 6.5)
Induction
Propofol 1 0.169 1 0.265
Thiopenthal 3.92 (0.06, 25.41) 4.20 (0.56, 31.73)
Sevoflurane 2.37 (0.37, 15.13) 2.55 (0.35, 18.42)
Technique
Inhalation induction and balance anesthesia 1 0.505
Inhalation induction and maintenance 0.83 (0.3, 2.34)
IV induction and inhalation maintenance 0.56 (0.19, 1.66)
IV induction and balance anesthesia 1.25 (0.52, 3)
Narcotic
Morphine 1 0.666
Fentanyl 0.49 (0.1, 2.47)
Caudal anesthesia 1.14 (0.08, 16.95)
Other 1 (0.11, 9.23)
Duration of anesthesia (min)
0-30 1 0.184
31-60 0.13 (0.01, 1.21)
61-90 0.29 (0.03, 2.55)
91-120 0.18 (0.02, 1.61)
>120 0.36 (0.04, 3.39)

Songkla Med J Vol. 28 No. 5 Sept-Oct 2010
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Table 3 (Continued)

NIAS ANIINg wazame

Crude OR

Adjusted OR

Variables P-value* P-value**
(95%CI) (95%CI)
Speed of recovery (min)
0-5 1 0.041 1 0.042"
6-10 2.71 (1.2, 6.08) 3.05 (1.25, 7.43)
11-15 3.66 (1.04, 12.84) 3.67 (0.92, 14.66)
>16 3.48 (0.85, 14.37) 3.52 (0.72, 17.30)

EA = Emergence agitation, *P-value from univariate analysis, **P-value from multivarite analysis with logistic

regression, o Statistically significant

Discussion

The incidence of EA in this study was 34.3%
with the highest occurrence in children whose
time to recovery was between 5 and 10 minutes.
The incidence of EA in our results was lower than
a previous study of Thai pediatric population by
Saringcarinkul, et al.* (43.2%) which children who
received chloral hydrate had a higher incidence
(55.8%). Individual premedication protocol in each
hospital such as the type of drugs, timing to administer
the drug and difference research protocols might
have an effect on the incidence of EA.

Several studies reported that the age variable
was a predictor of EA.*”" These studies were done
in various ranges of age group, such as the study
by Aono, et al.”° which done in pediatric patient
aged between 3 and 5 years and the study by
Voepel-Lewis, et al.® which done in pediatric
patient aged between 3 and 7 years. Our study
found that age variable was not a predictor of
EA (p-value 0.386). This result was not consis-

tent with this previous studies.”® Our explanation

264

for this finding is that the age variable in our
study was divided into two groups (2-5 years
and 6-9 years) and was collected in term of
categorical data. So the age group in our study
included both the significant and non-significant
ages. This could have effected to the results.
Children who had a previous history of surgery
tended to have a lower incidence of EA than those
with no such history. (adjusted OR=0.43, 95%
CI=0.18, 1, p-value=0.047). This was consistent
with the report by Voepel-Lewis, et al.® Children
who have a previous history of surgery have more
experience with strangers and the operating
room, and are familiar with the sequences of
anesthesia and PACU care, which would
naturally tend to reduce anxiety and EA.
Saringcarinkul, et al. reported that children
who were difficult to separate from their parent
were more likely to experience EA than children
who were easily separated, however this report
was not compatible with our finding (p-value

0.047). Our study showed that children who were
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in the slightly anxious tearful subgroup had a
lower incidence of EA than the calm cooperative
subgroup (adjusted OR=0.22, 95% CI =0.07, 0.74,
p-value=0.015). In this study, the calm coopera-
tive group included not only the children who
were cooperative and adapted themselves well to
the new environment but also the children who
were asleep and thus did not adapt themselves
to the new environment before anesthesia. After
waking up from anesthesia, the children who were
asleep before the anesthesia were more anxious
than the children who were in the slightly anxious
tearful group and who had already adapted
themselves. This finding would indicated that
parents should be permitted to look after their
children as soon as they arrive in the PACU
to help their children adapt themselves, which
would reduce anxiety and EA.

Previous studies have found that volatile
anesthetic drugs, such as sevoflurane, were one of
the predictors of EA, because of their lower solu-
bility in blood which results in rapid awakening
from anesthesia.”®' In this study, there was no
statistically significant association found between
induction and anesthetic techniques and the incidence
of EA. We expected to find that children who had
rapid emergence would have a higher incidence
than those with a slower emergence but instead
we found that the children who woke up during
6-10 minute after ceasing anesthesia tended to
have a higher incidence of EA than children who
woke up earlier (adjusted OR=3.05, 95% ClI=
1.25, 7.43, p-value=0.014). This finding was

contrary to earlier reports by Aono, et al. and

Songkla Med J Vol. 28 No. 5 Sept-Oct 2010
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Uezono, et al.”*'" Our explanation for this find-
ing is that differences in techniques among the
anesthesia trainees could effected the results of
the study. We found that some patients who
woke up 0-5 minutes after ceasing anesthesia
did not have full consciousness when were
extubated. They may have had some residual
anesthetic agent that would make them continue
sleeping in the PACU. This could have resulted
in a lower incidence of EA than might have been
found if the techniques were more rigorous, as
experienced anesthesiologists would provide.

This study had some limitations. First, some
numerical data were recorded as categorical data so
we could not exactly define values such as age and
time to awakening in our report. Second, EA can be
difficult to evaluate, and sometimes cannot be
distinguished from other causes of anxiety, such
as pain or separation anxiety in young children,
so the reported incidence of EA may be over-
estimated. Further well-designed randomized
controlled trials (RCT) should be performed to
control these and other potential confounding

factors.

Conclusion

This study found that the incidence of
EA in pediatric patients who received chloral
hydrate before GA was 34.3%. Previous history
of surgery, difficulty to separate the patient
from the parent were the negative predictive
factors of EA while awakening time between
6-10 minutes after GA was the positive

predictive factors of EA.
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