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KEYWORDS Abstract

Emergence delirium; Background: Pediatric emergence delirium is characterized by a disturbance of a child’s aware-
Child; ness during the early postoperative period that manifests as disorientation, altered attention
Anesthesia; and perception. The incidence of emergence delirium varies between 18% and 80% depending
Survey on risk factors and how it is measured. Reports from Canada, Germany, Italy, United Kingdom,

and France demonstrated a wide range of preventive measures and definitions, indicating that
there is a lack of clarity regarding emergence delirium. We aimed to assess the practices and
beliefs among Brazilian anesthesiologists regarding emergence delirium.

Methods: A web-based survey was developed using REDCap®. A link and QR Code were sent by
email to all Brazilian anesthesiologists associated with the Brazilian Society of Anesthesiology
(SBA).

Results: We collected 671 completed questionnaires. The majority of respondents (97%) consid-
ered emergence delirium a relevant adverse event. Thirty-two percent of respondents reported
routinely administrating medication to prevent emergence delirium, with clonidine (16%) and
propofol (15%) being the most commonly prescribed medications. More than 70% of respondents
reported a high level of patient and parent anxiety, a previous history of emergence delirium,
and untreated pain as risk factors for emergence delirium. Regarding treatment, thirty-five
percent of respondents reported using propofol, followed by midazolam (26%).
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Conclusion: Although most respondents considered emergence delirium a relevant adverse
event, only one-third of them routinely applied preventive measures. Clonidine and propofol
were the first choices for pharmacological prevention. For treatment, propofol and midazolam
were the most commonly prescribed medications.

© 2021 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Emergence delirium (ED) is characterized by a distur-
bance of a child’s awareness during the early postoperative
period. Children with ED are disoriented and present with
alterations in consciousness, attention and perception,
including hypersensitivity to stimuli and hyperactive motor
behaviors.” This postoperative phenomenon is self-limited
and generally lasts 15 to 30 minutes, however long-lasting
postoperative cognitive changes after ED is not well defined
in children.? Children with ED can harm themselves and
their caregivers, leading to an increased likelihood of acci-
dentally removing catheters, drains, or dressings as well as
an increased workload for nurses and anesthesiologists in
the postanesthesia care unit (PACU)."* The incidence of ED
varies between 18% and 80% depending on how ED is defined
and depending on which scale is used for diagnosis.* Sev-
eral scales were developed but not validated.>¢ To date, the
only validated scale is the Pediatric Anesthesia Emergence
Delirium (PAED).?

Risk factors for ED include the type of surgical procedures
(ear, nose, and throat surgery, and ophthalmology), clinical
characteristics (preschool age), and anesthesia technique
(inhalation anesthesia with sevoflurane and desflurane).’
The ideal approach to ED is prevention; various medications
have been shown to be effective, especially propofol and
alfa-2 agonists.?

The definition, diagnosis, and management of ED varies
in the literature. Reports from Canada,” Germany,* the
UK,™ Italy,’ and France'' describe various methods for
ED risk stratification, diagnosis, prevention, and treatment
among pediatric anesthesiologists. However, little is known
about Brazilian anesthesiologists’ experience with ED mana-
gement. Therefore, we aimed to assess the practices and
knowledge among Brazilian anesthesiologists regarding the
diagnosis, prevention, and treatment of ED in children.

Methods

This study was conducted according to the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE)'? and the Checklist for Reporting Results of Inter-
net E-surveys (CHERRIES)'® guidelines.

After obtaining approval from the local IRB (Hospital das
Clinicas, Faculdade de Medicina, Universidade de Sao Paulo.
Research approval number: 3.158.799), a 37-item question-
naire was developed based on the publications of Rosen HD
et al.” and Huett C et al.” The need for an informed consent
form was waived by the IRB, as volunteering to respond to
the survey was considered as consent.

The questionnaire was managed using the REDCap® elec-
tronic data capture tool hosted at Hospital das Clinicas,
Faculdade de Medicina, Universidade de Sao Paulo.''™ A
pilot study was performed with ten anesthesiologists to test
the usability, content, and ease of completion. After the cor-
rection of technical functionalities, the questionnaire was
transferred onto the software, and the final version was pro-
tected and could not be changed. A link and a QR Code were
created to distribute the survey.

A cover letter explaining the objectives of the study along
and the link or QR Code for the study were emailed to a list
of all anesthesiologists associated with the Brazilian Society
of Anesthesiology (SBA). Two reminders were sent, including
one in the beginning of April 2019 and one in May 2019. Data
were automatically stored and protected in REDCap®.

Considering that there are 24,000 anesthesiologists in
Brazil, a sample size of 648 anesthesiologists was required
to obtain a 99% confidence interval and 5% margin of error
for this study.'® Data stored in the REDCap® were down-
loaded to a .csv (coma-separated values) file, and only
completed questionnaires were analyzed. Statistical anal-
ysis was performed using STATA® 15.1. Data are presented
as frequencies.

Results

The link and QR Code for the questionnaire was available
from April to June 2019 and was opened 863 times. We
collected 671 completed questionnaires.

Characteristics of participants and hospitals

The data in Table 1 demonstrates that the majority of
respondents (53%) worked in tertiary hospitals, and only 11%
worked in pediatric hospitals. Regarding experience in anes-
thesia practice, 36 respondents were practicing anesthesia
for more than 15 years and 35% were practicing for less than
five years.

Incidence of emergence delirium

The majority of respondents (97%) considered ED a relevant
adverse event in their clinical practice. When asked about
how much ED affects the quality of anesthesia, 29% and 39%
answered ‘‘a lot’’ and ‘‘too much’’, respectively. Thirty-five
percent of respondents reported an increase in the work of
nurses in the PACU to treat ED at least once a week, and 24%
of respondents were called to the PACU to treat ED at least
once a week. On the other hand, the majority of respondents
(45%) were never called to the PACU to treat ED.
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Table 1 Characteristics of participants, hospital struc-
tures, and clinical practice.

Type of hospital

Tertiary 353 (53)
Secondary 101 (15)
University 121 (18)
Outpatient clinic 18 (3)
Pediatric 76 (11)
Years practicing anesthesia since end of
residency program
Less than 5 235 (35)
6-10 130 (20)
11-15 60 (9)
More than 15 243 (36)
Pediatric cases per day
Less than 5 324 (48)
5-10 199 (29)
11-15 51 (8)
16-20 24 (4)
More than 20 70 (11)
Pediatric cases per week
Less than 5 433 (65)
5-10 176 (26)
11-15 38 (6)
16-20 4 (1)
More than 20 17 (2)
Pediatric surgical and diagnostic specialties
anesthesiologists mostly work with
Pediatric general surgery 525 (78)
ENT 488 (73)
Radiology 363 (54)
Orthopedic 351 (52)
Endoscopic 299 (45)
Trauma and emergency 242 (36)
Urology 217 (32)
Neurosurgery 216 (32)
Ophthalmology 180 (27)
Dentist 157 (23)
Plastic surgery 108 (16)
Cardiac surgery 89 (13)

ENT, ear, nose, and throat.

Characteristics of practice regarding
premedication, induction, maintenance, and
recovery of general anesthesia

Forty-eight percent of respondents reported using premedi-
cation routinely. Midazolam was the most commonly used
medication (95%), and it was mostly administered orally
(88%). A few respondents reported using another class of
premedication, such as clonidine (2%) or dexmedetomidine
(1%). Few respondents reported using intramuscular admin-
istration for premedication (1%).

When asked about anesthesia induction, the majority of
respondents (86%) preferred inhalation induction. Regard-
ing anesthesia maintenance, 59% reported a preference for
inhalation with sevoflurane or balanced anesthesia (35%).

Table 2 Potential risk factors for emergence delirium.

Untreated postoperative pain 93
High level of patient anxiety 80
High level of parental anxiety 78
Previous history of ED 72
Preschool age 57
Use of sevoflurane 57
ENT or ophthalmology surgery 49
Rapid emergence 42
Developmental delay 37
Short duration of anesthesia 12

ED, emergence delirium; ENT, ear, nose, and throat.

Only a few respondents (4%) reported using intravenous
anesthesia for maintenance in pediatric anesthesia.

Regarding anesthesia recovery, the majority of respon-
dents (84%) reported that children recovered in a general
PACU, and only 11% reported that children recovered in
a ‘‘quiet and nice pediatric PACU’’. Eighty-three percent
and 61% of respondents reported that nurse technicians
and registered nurses worked in the PACU, respectively.
Thirty-seven percent and 2% reported that general physician
anesthesiologists and pediatric anesthesiologists worked in
the PACU, respectively.

Parental presence was allowed in the PACU for the major-
ity of respondents (77%), and only 9% reported that parents
could wait for their children to awaken in the operating
room.

Risk factors

More than 70% of respondents reported that a high level
of patient anxiety, a high level of parental anxiety, a pre-
vious history of ED, and untreated pain were risk factors
for ED. The other potential risk factors for ED are listed in
Table 2. When asked if they discussed the potential risk fac-
tors with parents during the preanesthetic visit, the majority
of respondents (54%) answered ‘‘no’’. Forty-four percent of
respondents reported that a PACU with considerable noise
could influence the occurrence of ED.

Isoflurane and desflurane were considered risk factors by
55% and 52% of respondents, respectively. Midazolam was
either considered to be a risk factor for ED (36%) or a pro-
tective factor against ED (34%). The majority of respondents
(62%) reported that the presence of parents during induction
protects against ED.

Sixty-five percent of respondents reported that when a
child is agitated in the induction, she/he will awake agi-
tated, and 47% reported that if a child is calm during
induction, she/he will awaken calm.

Evaluation and diagnosis

Sixty-one percent of respondents reported that they rou-
tinely evaluated their patients regarding ED. However, only
afew (5%, 20 respondents) routinely assessed patients with a
specific scale; most of them (14 respondents) reported using
the PAED scale.
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Figure 1

Prevention

Thirty-two percent of respondents reported routinely
administrating medication to prevent ED before or during
anesthesia. The most commonly used drugs are displayed in
Figure 1.

Fourteen percent of respondents reported using total
intravenous anesthesia (TIVA) to prevent ED.

Treatment

Participants were asked about when they treated a child
with ED, and the majority reported providing treatment
when the patients were agitated and did not recognize the
environment or their parents (77%) or when the children dis-
played vigorous and potentially harmful agitation (84%). Few
respondents (5%) reported providing routine treatment in
accordance with hospital protocols.

After ruling out postoperative pain and other causes of
agitation, thirty-five percent of respondents reported using
propofol, followed by midazolam (26%) and dexmedetomi-
dine (6%) to treat ED. A small number of respondents (4%)
reported using fentanyl to treat ED. When asked about the
effectiveness of the treatment, 89% reported that a single
dose is usually effective.

Discussion

This survey assessed the beliefs and practices among Brazil-
ian anesthesiologists regarding ED. Although the majority of
anesthesiologists considered ED a relevant adverse event,
only 32% routinely applied preventive measures. Propo-
fol and clonidine were the most commonly used drugs to
prevent ED, and propofol and midazolam were the most
frequently used drugs to treat ED.

Several meta-analyses have demonstrated that inhala-
tion anesthetics, especially sevoflurane and desflurane, are
linked to ED.%'7'® The majority of respondents reported
using inhalation anesthesia for the induction and mainte-
nance of anesthesia, similar to the German study, which
found that 61% of the respondents used sevoflurane for

Frequency of preferences for preanesthetic or intraoperative anesthetic drugs to prevent emergence delirium.

anesthesia maintenance.* More than a half of respondents
considered sevoflurane as a risk factor for ED. Considering
this information, it appears that Brazilian anesthesiologists
are not always focused on the prevention of ED.

Only 14% of anesthesiologists considered TIVA as an anes-
thetic technique for ED prevention. This finding is different
from the German and Canadian studies, which found that
60% and 38% of respondents used TIVA for ED prevention,
respectively.*’ This difference may highlight the difficulty
or lack of experience with the use of TIVA in children among
Brazilian anesthesiologists.

One-third of respondents reported using pharmacolog-
ical strategies to prevent ED. This compares with almost
half of respondents from the Canadian study who reported
using pharmacological strategies to prevent ED.° Clonidine
and propofol were considered the first choice for preven-
tion among Brazilian anesthesiologists. This was similar
to the French study, which found that clonidine was the
first choice, and to the Canadian and German studies that
reported propofol as the first choice for prevention.*%'" Pre-
vious studies have shown that propofol and alfa-2 agonists
are effective in preventing ED.%"°

Many studies have shown that dexmedetomidine can be
used as a proper pharmacological prevention.®2%2" Qur study
showed that few anesthesiologists used dexmedetomidine,
similar to the Canadian and German studies; respondents
in the French study did not consider dexmedetomidine.*%!"
Dexmedetomidine is relatively new for pediatric anesthesia
and has not yet been approved for anesthesia procedures.
The U.S. Food and Drug Administration has only approved
dexmedetomidine for sedation, predominantly in intensive
care units.”2 Being an off-label drug for anesthesia could
explain the relatively low use of dexmedetomidine for ED
prevention.

More than 96% of respondents reported ED as a relevant
adverse event; however, only 5% reported using specific tools
to measure ED. Fourteen respondents reported using the
PAED scale, which is the only validated scale for assessing
ED.? Although the majority considered ED a relevant adverse
event, almost half of respondents reported that they were
never called to the PACU to access or treat ED. One reason
could be that the PAED scale is validated only in English,
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making this scale more difficult to apply among Portuguese
speakers. The translation and transcultural validation of the
PAED scale is necessary to improve the quality of ED diagnosis
in Brazil.

Untreated postoperative pain was considered a risk fac-
tor for more than 90% of respondents. This was in contrast
with the German and Canadian studies, in which untreated
pain was not stated as a risk factor, although an Italian sur-
vey showed that pain was considered a risk factor for ED.*?1°
Somaini et al.” conducted a prospective study and concluded
that it is difficult to differentiate between ED and pain using
observational scales such as the PAED scale. Locatelli et al.?
also reported that the first three items of the PAED scale
(eye contact, purposeful action, awareness of the surround-
ings) presented a higher correlation to ED compared to the
PAED items that were more correlated with pain (restless-
ness and inconsolability). It is important to point out that
pain, hypoxia, hypercapnia, anxiety, pre-existing behavior
characteristics, among others, are causes of agitation, but
not delirium.

When a clinician is evaluating an agitated child, pain
should be ruled out or treated if it is present. Non-surgical,
diagnostic procedures under general anesthesia in children
also have a high incidence of ED. Costi et al."” showed that
the transition to propofol in sevoflurane-based anesthesia
could reduce the incidence and severity of ED in children
undergoing magnetic resonance imaging (MRI) under gen-
eral anesthesia. Several meta-analyses’*~?® have compared
pharmacological strategies to prevent ED in children under-
going MRI and highlighted that procedures under general
anesthesia without noxious stimulus can still lead to ED.

Brazilian anesthesiologists also considered a high level of
child/parental anxiety and preschool age to be risk factors
for ED. The Canadian study showed that preschool age was
the most prevalent risk factor reported, followed by a pre-
vious history of ED.° The German study reported a previous
history of ED and preoperative anxiety as the most common
risk factors.* A survey from the UK and Italy also found that
preoperative anxiety was a risk factor among respondents. '°
A previous history of ED was considered a risk factor for more
than 70% of Brazilian respondents, similar to the Canadian
and German survey.*’ The European Society of Anaesthe-
siology evidence-based and consensus-based guidelines on
postoperative delirium state that the risk of recurrence of ED
is unclear.”? However, compared to the elderly, long-lasting
cognitive changes studies after ED in children are scarce.?
On the other hand, strong evidence showed that single expo-
sures during a short period to general anesthetics were not
related to long-term cognitive outcomes in the pediatric
population.?’-%°

The use of midazolam as pharmacological prevention
for ED is controversial. Surveys of anesthesiologists from
the UK and Italy demonstrated that the majority of Italian
respondents reported using midazolam as the first choice for
the prevention and treatment of ED.'® In contrast, few UK
anesthesiologists used midazolam as the first choice. The
Brazilian survey also demonstrated conflicting results, with
one-third of respondents considering midazolam as a risk
factor and one-third considering midazolam to be useful as
a pharmacological prevention strategy.

The best approach to ED is prevention, with the majority
of clinical trials related to pharmacological or nonphar-

macological strategies. Regarding ED treatment, Brazilian
anesthesiologists reported using propofol as the first choice,
very similar to the Canadian,’ German,* British,"® and
French'' surveys.

One of the nonpharmacological treatment options is
parental presence in the PACU. The majority of Brazil-
ian anesthesiologists reported that parents are allowed to
wait for their children to awake in the PACU. This was
also reported in the French, British, and Italian studies.'®""
Additionally, Brazilian respondents considered the parental
presence during the induction a preventive measure, in
contrast with Canadian anesthesiologists, who did not find
parental presence to be protective against ED.’

This study has limitations inherent to all web-based
survey reports. The questionnaire was sent to all Brazil-
ian anesthesiologists associated with the Brazilian Society
of Anesthesiology (SBA). A lack of information about how
many anesthesiologists received the email made it impossi-
ble to determine the response rate. We analyzed only the
completed questionnaires, so we did not analyze partially
completed questionnaires. Another limitation, very simi-
lar to the German study,* is that approximately only 5% of
Brazilian respondents reported using the PAED scale for ED
diagnosis. The absence of an adequate tool to measure ED
could jeopardize proper treatment, prevent anesthesiolo-
gists from knowing the true incidence of ED, and inhibit
the application of preventive measures. Additionally, the
PAED scale has not been translated and cross-validated
for Brazilian Portuguese, which makes its use even more
difficult.

In conclusion, this study assessed the beliefs and
practices among Brazilian anesthesiologists regarding ED.
Although most respondents considered ED as a relevant
adverse event, only one-third routinely applied preventive
measures. Clonidine and propofol were the first choices
for pharmacological prevention, and propofol was the first
choice for pharmacological treatment. Untreated pain was
considered the leading risk factor. This finding indicated
that Brazilian anesthesiologists also have difficulty dif-
ferentiating postoperative pain and ED, likely due to a
lack of appropriate tools to measure postoperative pain
and ED.
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