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ABSTRACT

Background & Objective: Emergence delirium (ED) is a known complication characterized by altered mental state
that occurs after general anesthesia, which might lead to involuntary agitation in the children. We did this
prospective cross-sectional study to find the incidence of emergence delirium after general anesthesia in children at
a tertiary care hospital. This study was conducted at Security Forces Hospital, Riyadh, Kingdom of Saudi Arabia

Methodology: We included 96 children, aged 2-12 y, who underwent general anesthesia for surgery. Emergence
agitation was scored by using a standardized scoring system named Pediatric Anesthesia Emergence Delirium (PAED)
score at the time of extubation and at every 15 min until discharge from PACU. We report the incidence of
emergence delirium as numbers and percentages.

Results: A total of 96 children were included in the study. The median PAED score of children was 8 (5-12). The
incidence of postoperative ED in pediatric patients was 38.5% (37 cases). The incidence of emergence delirium was
higher in younger children with median age 56 (45-70.5) months as compared to children who were 63 (35-80)
months old.

Conclusion: We found an incidence of 38.5% emergence delirium after general anesthesia in children at our hospital.

Abbreviations: ED - Emergence delirium; GA - General anesthesia; PAED - Pediatric Anesthesia Emergence Delirium;
PACU - Post-anesthesia Care Unit
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1. INTRODUCTION

pulling, kicking or flailing.2? ED can result in potential

Emergence delirium (ED) is an altered state of
consciousness that usually occurs within 45 min after
cessation of anesthesia. It typically presents as
disorientation, averted eyes or staring, psychomotor
agitation and non-purposeful, resistive movements like

www.apicareonline.com

risk of bodily harm to patient or healthcare staffs,
prolonged PACU (post-anesthesia care unit) stay and
postoperative maladaptive changes including temper
tantrums, attention seeking, sleep alterations and bed
wetting in children.?
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The objective of this study is to find out the incidence of
postoperative emergence delirium in patients undergoing
general anesthesia for a procedure in a tertiary care
hospital of a middle east country.

Risk factors for ED include preoperative anxiety and
confusion, psychological immaturity and use of various
medications peri-operatively.?? Various
pharmacological interventions in peri-operative period
have been used in literature to prevent ED which include
use of propofol, fentanyl, ketamine, clonidine,
midazolam and dexmedetomidine etc.*

The incidence of ED varies by age of patient, anesthesia
technique, type of surgeries, pain and also by choice of
tool to diagnose ED. There is wide variation in the
incidence of ED in scientific literature ranging from 5%.°
to 27.3%.57 It occurs two to three more commonly in
children as compared to adults. Scientific literature
suggests the incidence of ED in the range between 20 -
80% in pediatric anesthesia practice.® Cultural
differences can have significant effect on preoperative
anxiety and hence postoperative complications like ED.

2. METHODOLOGY

Institutional ethical committee approval was taken.
Patients aged between 2 and 12 y, ASA PS class | to IlI,
scheduled to undergo general anesthesia for a surgical
procedure, were included in the study. Written informed
consent for study was obtained from the patients’ parents
or guardians. We excluded children with developmental
delays, neurological disease, and those who had
undergone previous surgery.

Children were pre-medicated with oral midazolam (0.5
mg/kg) in the preoperative area. On arrival to operating
room, standard monitoring, including pulse oximetry,
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electrocardiography, and non-invasive arterial pressure,
was performed prior to induction of anesthesia. Baseline

heart rates, systolic and diastolic blood pressures, and
mean arterial pressures were recorded. General
anesthesia was administered by the primary anesthetist.

At the end of the operation, all patients were transferred
to PACU for routine monitoring. Emergence agitation
was scored by using a standardized scoring system
named ‘Pediatric Anesthesia Emergence Delirium’
(PAED) score at the time of extubation and at every 15
min until discharge from PACU to the ward. PAED score
is considered a reliable and accurate tool to diagnose ED
in pediatric patients. This scale consists of five items
reflecting consciousness, cognition, emotion and
psychomotor behaviors of pediatric patients.

Regarding the sample size, the expected incidence of ED
will be taken as 53% from a previous study.!! To
estimate the incidence with a precision of 10%, 95% ClI,
96 children undergoing general anesthesia for a
procedure will be needed.

We entered and analyzed all study data in SPSS version
25. We reported incidence of ED as number and
percentages.

3. RESULTS

We included a total of 96 children in the study. All
variable data were found to have a non-normal
distribution. The median age of children in the study was
59 (IQR: 43-76) months. Among 96 children, 30 (31.3%)
were females vs 66 (68.8%) males. Sixty (62.5%)
patients underwent day care surgery. The distribution of
children by surgical specialties is demonstrated in graph
I.  Twenty-five  (26%) children underwent
adenotonsillectomy followed by dental rehabilitation 23

Box 1: Pediatric Anesthesia Emergence Delirium’ (PAED) score

Point Description of items Not at Just a | Quiteabit Very much Extremely
all little

1 The child makes eye |4 3 2 1 0
contact with the caregiver

2 The child’s actions are | 4 3 2 1 0
purposeful

3 The child is aware of his/her | 4 3 2 1 0
surroundings

4 The child is restless 0 1 2 3 4

5 The child is inconsolable 0 1 2 3 4

Anaesth. 2013; 23: 301-308 DOI: 10.1111/pan.12038

One-calm, two-not calm but could be easily consoled, three-moderately agitated or restless and not quickly quiet, four-combative,
excited and thrashing around. PAED: Pediatric emergency delirium scale.

Locatelli BG, Ingelmo PM, Emre S, Meroni V, Minardi C, Frawley G, et al. Emergence delirium in children: a comparison of
sevoflurane and desflurane anesthesia using the Paediatric Anesthesia Emergence Delirium scale. Paediatr
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scale and PAED score etc. Watcha
scale is considered a user-friendly tool
to detect delirium although PAED
score is used to determine its
degree.*” PAED score has been
regarded as gold standard to assess
ED previously, but it has been
modified by Locatelli et al.®® who
focused only on first 3 criteria to
S increase its specificity.

N In our study, patients with ED were
relatively younger compared to
children without ED. Redoque et al.*2
also showed that incidence of ED is 3
to 8 times greater in children less than
5 years of age. In another study by

Graph I: Distribution of emergence delirium according to surgical

specialties

(24%), hernia repair 15 (15.6%), orchidopexy 8 (8.3%),
EUA ENT 6 (6.3%), circumcision 4 (4.2%), eye surgery
4 (4.2%) and grommet 3 (3.1%). Among 96 patients, 2
were asthmatic, 2 had renal disease and 1 had hearing
problems. No patient had any adverse event in the
perioperative period.

The median emergence delirium score of children was 8
(5-12). The incidence of postoperative ED in pediatric
patients was 38.5% (37 cases). Patients with emergence
delirium were younger with median age 56 (45-70.5)
months compared to 63 (35-80) months in children
without emergence delirium. Sixty five percent of
children with emergence delirium were male vs 71.1%
in children without emergence delirium. Fifty four
percent of children with emergence delirium underwent
surgery as day care while 67.7% in children without
emergence delirium. Seventy percent of children with
emergence delirium underwent ENT and dental
surgeries vs 50.8% in children without emergence
delirium.

4. DISCUSSION

Our study showed an incidence of postoperative
emergence delirium as 38.5%. This is consistent with
findings in the study by Redoque et al who reported an
incidence ranging from 20-80%.'? Zainab et al reported
a higher incidence of 51.6% in their study on children
undergoing dental surgery.'® Pieters et al demonstrated
an incidence of ED as 53% that is also higher than our
study.'* There could be different explanations for these
varied incidences in different studies. Several measuring
tools have been developed previously to find out the
incidence of ED. Additionally, different studies have
also used different criteria to label ED. Some of these
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Aono et al, ED occurs more frequently
in preschool children.’® Patel et al
demonstrated that ED is more
common in preschool aged children
than adults with an overall incidence 12-13% in
children.?°

In our study, 64.8% of children with emergence delirium
were male vs 71.1% in children without emergence
delirium. Also, the overall percentage of male children
in our study was higher as 68.8%. Although, Munk et al
demonstrated a positive correlation of male gender to the
occurrence of ED in adult patients. Another
observational study by Houben et al reported a higher
incidence of ED in male pediatric patients after
adenoidectomy.??

Our study results showed that 70% of children with ED
underwent ENT and dental surgeries compared to 50.8%
in children without ED. Lee et al also reported a positive
association of ED with oral, ophthalmological and ENT
surgeries.?® VVopel-Lewis et al found a higher incidence
of ED in children who underwent ENT surgeries (26%,
relative risk = 1.69, P = 0.004).2* Dahmani et al also
described a higher incidence of ED in patients who
underwent ENT and ophthalmologic surgeries.*

5. LIMITATIONS

This is the only study on pediatric delirium incidence in
Saudi population. But there are a few limitations in our
study. It is a single-center study. We had a relatively
smaller sample size. We recommend further research on
this topic with larger sample size.

6. CONCLUSION

We found an incidence of 38.5% of emergence delirium
after general anesthesia in children at a hospital setting
in a Middle East country.
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