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INTRODUCTION

ABSTRACT

Objective: The agitation that is sometimes seen in children during the recovery period
after the administration of anesthesia can be a difficult problem to solve, and can turn a
successful procedure into a distressing situation. This prospective, observational study was
intended to determine factors that may lead to postoperative agitation in children in order
to contribute to future pediatric anesthesia studies.

Methods: A total of 206 patients between 3 and 10 years of age who underwent operations
performed by the departments of orthopedics and traumatology; urology; eye diseases;
ear, nose, and throat diseases; pediatric surgery; and plastic and reconstructive surgery and
whose physical status was classified as American Society of Anaesthesiologists | or Il were
included in the study. The patients’ age, gender, details of preoperative fasting, previous
surgeries (if any), premedication used (if any) and the method of application, the induction
technique and drug used for anesthesia, airway management method, drugs used to maintain
anesthesia and duration, postoperative analgesic management, and the duration of stay in
the recovery room were recorded. In addition, the Face, Legs, Activity, Cry, Consolability
score; the Pediatric Anesthesia Emergence Delirium score; and the modified Aldrete score
recorded at the postoperative 10" minute were analyzed.

Results: Statistical evaluation revealed that age, operation type, anesthesia technique and
drug selected, airway management method, drug used for induction and maintenance of
anesthesia, and the duration of anesthesia significantly affected postoperative agitation
(p<0.05). Regression analysis determined that patient age and the drug selected for the
induction and the maintenance of anesthesia were independent risk factors for agitation
developing during the recovery period.

Conclusion: The age of the child, the duration of anesthesia, and the preferred anesthesia
induction technique were the primary factors affecting agitation seen in children during
recovery from anesthesia. Since the age of the patient and the duration of the surgery and
anesthesia are factors that it is difficult or impossible to change, the anesthesia induction
technique to be used is an important tool for the anesthesiologist to control the develop-
ment of agitation during the recovery period.

Sometimes, drug treatment may be required. This con-
dition may lead to a prolongation of recovery and delay

Emergence agitation is a clinical condition characterized by
various symptoms, including behavioral disorders, fatigue,
sobbing, and disorientation.['! The agitation experienced
by a child during the recovery period after surgery may be
dangerous: the child may scream and cry, unconsciously
try to stand up, move their head violently, pull at the
wound site, or attempt to pull out drains and catheters.

discharge. It will also increase the worry and anxiety of
the parents. Most of the investigations directed at the
etiology of agitation observed during the recovery period
have compared the effectiveness of anesthetic drugs used
to relieve emergence agitation. However, an examination
of etiological agents requires looking at more than medi-
cations used.
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In this prospective observational study, the objective was
to determine risk factors for agitation observed in chil-
dren during the transition from unconsciousness to wake-
fulness following the administration of anesthesia, and to
investigate protocols to prevent postoperative agitation.

MATERIAL AND METHODS

This prospective, observational study was performed in the
clinic of anesthesiology and reanimation of the hospital af-
ter obtaining the approval of the ethics committee of Kar-
tal Dr. Lutfi Kirdar Education and Research Hospital (date:
October 24, 2017; decision no.: 2017/514/116/4). Pediatric
patients aged between 3 and 10 years with a physical status
of American Society of Anaesthesiologists (ASA) classifica-
tion | or Il who underwent surgery performed in the clinics
of orthopedics and traumatology; urology; eye diseases;
ear, nose, and throat diseases; pediatric surgery; and plastic
and reconstructive surgery between May 2017 and August
2017 were included in the study. A researcher observer
in the recovery room evaluated the patients and recorded
data regarding patient age, gender, type of surgery, previous
surgeries (if any), any drug used for premedication and its
method of administration, the anesthesia induction tech-
nique and drugs used for induction, the airway management
method, drugs used for the maintenance of anesthesia, the
duration of anesthesia, drugs used to provide analgesia, and
the method of their administration. Information related to
anesthesia was gathered from anesthesia monitoring forms,
and when necessary, from the anesthesia team, and the
preoperative evaluation form was used to collect informa-
tion about any previous surgery. Information about preop-

erative fasting was obtained from the parents of the patient
or the attendant clinicians.

Once a modified Aldrete score (MAS) of 29 was obtained
after surgery, the patient was transferred to service, and
the length of their recovery room stay, and 10-minute-post-
operative Face, Legs, Activity, Cry, Consolability (FLACC)
pain (Table I), Pediatric Anesthesia Emergence Delirium
(PAED) (Table 2), and MAS (Table 3) scores were recorded.

IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA) was used to conduct the statistical
analyses. The Student’s t-test was used for pairwise in-
tergroup comparisons of descriptive statistical parameters
(mean, standard deviation, minimum and maximum), and
a one-way analysis of variance was used for multiple com-
parisons. Statistical significance was accepted as p<0.05.
Regression analysis was performed to evaluate indepen-
dent risk factors.

RESULTS

A total of 206 pediatric patients aged 3 to 10 years with
a physical status of ASA | or |l who underwent surgery
performed in the operating rooms of the clinics of ortho-
pedics and traumatology; urology; eye diseases; ear, nose,
and throat diseases; pediatric surgery; and plastic and re-
constructive surgery between May 2017 and August 2017
were included in the study.

Of the study group, 80% of the patients were male. Anam-
neses revealed that 22.8% of the patients had previously
undergone surgery. The median preoperative fasting pe-
riod was 8.3 hours. Premedication was applied in 35.9% of

Table I. Pediatric Anesthesia Emergence Delirium scale

Behavior Not at all Just a little Quite a bit Very much Extremely
Makes eye contact with caregiver 4 3 2 | 0
Actions are purposeful 4 3 2 | 0
Aware of surroundings 4 3 2 | 0
Restless 0 | 2 3 4
Inconsolable 0 | 2 3 4
Table 2. Face, Legs, Activity, Cry, Consolability pain scale

Category 0 | 2

Face No particular expression Grimace or frown, withdrawn Frown, clenched jaw

Legs Normal position or relaxed Tense, restless, uneasy Kicking or legs drawn up

Activity Lying quietly Shifting back and forth, squirming Arched, rigid, or jerking

Cry No crying Moaning, whimpering Crying steadily, screaming, complaining
Consolability Relaxed Reassured by touching, hugging Difficult to console or comfort
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Table 3. Modified Aldrete scale
Respiration 2 | 0
Ability to take deep Dyspnea, shallow and Apnea
breath or cough restricted breathing
Oxygen saturation 2 | 0

Consciousness

Circulation

Activity

Maintains >92% on room air

2

Fully awake

2

BP+20 mmHg preoperative
2

Able to move 4 extremities

voluntarily or on command

Needs oxygen inhalation to
maintain saturation of >90%

|

Arousable on calling

|

BP+20-50 mmHg preoperative
|

Able to move 2 extremities

voluntarily or on command

Saturation <90% even with
supplemental oxygen

0

Not responsive

0

BP+50 mmHg preoperative
0

Able to move 0 extremities

voluntarily or on command

BP: Blood pressure.

Table 4. Descriptive statistical data

(Minimum-maximum) MeantSD
Age (3—10 years) 6.28+2.29
Body weight (10-50 kg) 24.78+8.11
Duration of fasting (5—14 hours) 8.3%1.99
Duration of anesthesia (10—150 minutes) 39.084+24.13
Recovery room stay (10—45 minutes) 18.86+7.57
FLACC Score (0-10) 3.1242.98
PAED Score (0-16) 7.911£4.06
Modified Aldrete scale Score (7—10) 9.63+0.60

n/n (%l%)

166/40 (80.6/19.4)
47/159 (22.8/77.2)
74/132 (35.9/64.1)

196/10 (95.6/4.4)

Gender (male/female)
Previous surgery (yes/no)
Premedication (yes/no)

Analgesia (yes/no)

FLACC: Face, Legs, Activity, Cry, Consolability pain scale; PAED: Pediatric
Anesthesia Emergence Delirium scale; SD: Standard deviation.

Table 5.

the cases. The minimum and maximum duration of anes-
thesia was |0 minutes and |50 minutes, respectively. Post-
operative analgesia was provided for 95.6% of the patients.
The median duration of recovery room stay was 18.86
minutes (Table 4).

Correlations between age and FLACC, PAED,
and MAS

The patients were divided into 3 groups when evaluating
the correlation between age and the |0-minute-postoper-
ative FLACC, PAED, and MAS: the groups were defined as
those aged <6, 6 tol0, and 10 years. The highest and the
lowest FLACC and PAED scores were detected in patients
aged <6 and |0 years, respectively. The MAS at 10 minutes
was similar in all 3 age groups (Table 5).

Correlation between the type of surgery and

FLACC, PAED, and MAS

The lowest and highest mean FLACC and PAED scores
were found in patients who underwent pediatric and or-
thopedic surgery, respectively. Statistical evaluation re-
vealed that the type of surgery performed significantly af-

Correlation between age group and FLACC, PAED, and MAS

Age (years) Patients (n) FLACC score (MeanxSD)

PAED score (MeanxSD) MAS score (MeantSD)

<6 86 3.95+3.03
6-10 97 2.78+2.93
10 23 1.43+1.90
P value 206 <0.01

9.65+3.86 9.59+0.68

7.01+3.77 9.62+0.55

5.22+3.29 9.83+0.49
<0.01 0.25

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD Standard deviation.
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fected the FLACC and PAED scores. The MAS measured
at 10 minutes was similar in the 3 groups (Table 6).

Correlation between method of premedication

and FLACC, PAED, and MAS

The drugs used for premedication were examined in 4
groups: oral ketamine + midazolam, intravenous (IV) mi-
dazolam, midazolam per oral (PO), and no premedication.
Most (n=131) of the patients did not receive premedi-
cation, while 3 patients were given midazolam PO. The
highest and the lowest FLACC scores were detected in
the oral midazolam and the ketamine + midazolam groups,
respectively. A statistically significant difference was de-
tected between groups. A similar, but statistically insignif-
icant, correlation was also found between the drug used
for premedication and PAED scores. The lowest and high-
est MAS were detected in the oral midazolam and the ke-
tamine + midazolam oral groups, respectively, with a sta-
tistically significant intergroup difference (Table 7).

Correlation between airway management and
anesthesia induction technique and FLACC,
PAED, and MAS

Three airway management methods were used: endo-
tracheal intubation, laryngeal mask airway, and facemask.

Table 6.

There was a statistically significant difference in the mean
FLACC, PAED, and MAS in the facemask-group.

The patients were evaluated in 4 groups according to the
anesthetic drug and technique used: propofol + ketamine,
propofol, sevoflurane, and thiopental groups. The FLACC
and PAED scores were markedly lower in the propofol +
ketamine group, and they were highest in the thiopental
group, with a significant intergroup difference. The MAS
scores were significantly lower in the propofol + ketamine
group (Table 8).

Correlation between anesthetic agent used for

maintenance of anesthesia and duration of
anesthesia and FLACC, PAED, and MAS

Desflurane, propofol, and sevoflurane were used to main-
tain anesthesia in our patients. In all, 36 patients were not
administered any drug apart from those used for induc-
tion as a result of a shorter operative time. The patients
were divided into 4 groups. The highest mean FLACC
and PAED scores were detected in the desflurane group,
while the FLACC scores were lower in the propofol group
compared with patients who received other anesthetic
drugs. The PAED scores were similar between the propo-
fol and the sevoflurane groups, while the lowest FLACC
and PAED scores were detected in the group that did not

Correlation between type of surgery and FLACC, PAED, and Modified Aldrete Scores

Type of surgery Patients (n)

FLACC score (MeanxSD)

PAED score (MeanSD) MAS score (MeantSD)

Pediatric surgery 118 2.35+2.58
Ophthalmology 10 4.30+2.58
Ear, nose, throat B85 3.77£2.94
Orthopedics 12 6.25+3.22
Reconstructive surgery 13 4.38+3.64
Urology 18 3.28+3.21
P value 206 <0.01

7.07+3.74 9.53+0.69
9.90+3.35 9.70£0.48
8.74+4.13 9.71+0.46
10.67£3.50 9.75+0.45
9.77+4.99 9.85+0.38
7.56+4.48 9.89+0.32
<0.0l 0.08

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD: Standard deviation.

Table 7.

Correlation between drugs used for premedication and FLACC, PAED, and MAS

Premedication Patients (n)

FLACC score (MeanxSD)

PAED score (MeanSD) MAS score (MeantSD)

Ketamine+midazolam oral 32 2.19+2.68
Midazolam intravenous 40 4.00+3.42
Midazolam oral 3 6.331£0.58
None 131 3.01+2.84
P value 0.02

7.50+3.72 9.06+0.91
9.00+4.37 9.73+0.45
11.67£1.53 10.00£0.00
7.60+4.01 9.73+0.46
0.09 <0.0l

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD: Standard deviation.
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receive any drug for maintenance of anesthesia. The MAS
were significantly lower in the group that did not receive
any drug for maintenance of anesthesia.

Three groups were formed to examine the duration of
anesthesia (DA): DA<30 minutes, 30-60 minutes, and 260
minutes. The lowest and highest mean FLACC, PAED, and
MAS were detected in the groups of DA<30 minutes and
260 minutes, respectively. A statistically significant differ-
ence was detected between groups. Increases in FLACC,
PAED, and MAS were observed in parallel with increases
in the duration of anesthesia (Table 9).

Correlation between the management of postoperative
analgesia and FLACC, PAED, and MAS

The patients were allocated into 9 groups with respect to
the method used to provide postoperative analgesia: fen-
tanyl, paracetamol, fentanyl + paracetamol, caudal block,

penile block, penile block + fentanyl, penile block + parac-
etamol, tramadol, and a group that did not receive post-
operative analgesia.

The lowest mean FLACC scale score was seen in the caudal
block group, while the lowest PAED score was observed
in the penile block + fentanyl group. The highest FLACC,
PAED, and MAS were in the penile block + paracetamol
group. Statistical evaluation revealed that the method of
analgesia management created a significant difference in
pain, agitation, and recovery (Table 10).

Gender, history of previous surgery, and fasting period
did not create a significant difference in terms of FLACC,
PAED, and MAS in our study (p>0.05).

The impact of independent risk factors on
FLACC score

Regression analysis revealed that the duration of anesthe-

Table 8. Correlation between airway management and induction of anesthesia and FLACC, PAED, and MAS

Airway Patients (n) FLACC score (MeanxSD) PAED score (MeantSD) MAS score (MeantSD)
Intubation 57 4.49£3.31 9.25%4.51 9.8140.40
Laryngeal mask airway 11 3.23£2.73 7.89+3.92 9.69+0.54

Mask 38 0.76+1.36 5.97+2.88 9.18+0.80
Propofol + ketamine 38 0.68+1.07 6.03+£2.78 9.13+£0.78
Propofol 77 2.9242.83 6.87+3.93 9.77+0.51
Sevoflurane 39 4.23+3.00 9.15+4.39 9.77+0.48
Thiopental 52 4.37+3.03 9.90+3.71 9.69+0.47

P value <0.01 <0.01 <0.01

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD: Standard deviation.

Table 9. Correlation between agent used to maintain anesthesia and duration of anesthesia and FLACC, PAED, and MAS
Anesthetic Patients (n) FLACC score (MeantSD) PAED score (MeanSD) MAS score (MeantSD)
Desflurane 29 4.38+3.08 9.17+4.29 9.76+0.44
Propofol 6 2.83+3.37 8.17+3.31 9.50+0.55
Sevoflurane 135 3.53£2.95 8.16+4.18 9.74+0.50
None 36 0.64+1.07 5.94+2.84 9.14+0.80
P value 206 <0.01 0.0l <0.01
Duration of anesthesia
(minutes)
260 50 4.88+3.18 9.82+4.03 9.76+0.43
30-60 64 3.06+2.91 7.55+4.19 9.70+0.55
<30 92 2214248 7.13£3.68 9.51+0.69
P value 206 <0.01 <0.01 0.03

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD: Standard deviation.
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Table 10. Correlation between postoperative analgesia management and FLACC, PAED, and MAS

Analgesia management Patients (n)

FLACC score (Mean*SD)

PAED score (MeanSD) MAS score (MeantSD)

Fentanyl 13 3.4612.30
Fentanyl+paracetamol 48 4.15+3.07
Caudal block 9 0.44+0.53
Paracetamol 46 4.35%3.10
Penile block 43 1.53+2.54
Penile block+fentanyl 5 1.20+1.30
Penile block+paracetamol 15 5.07£2.52
Tramadol 14 1.93+1.64
None 9 1.89+2.52
P value <0.01

7.38+4.54 9.77+0.44
8.94+3.73 9.67+0.48
4.44+1.67 9.78+0.44
9.80+4.09 9.85+0.36
6.30+3.29 9.26+0.76
4.20£2.95 9.60+0.55
10.93£3.77 9.87+0.52
5.07+1.90 9.79+0.43
7.56+4.28 9.77+1.00
<0.01 <0.01

p<0.05 was considered statistically significant; one-way analysis of variance. FLACC: Face, Legs, Activity, Cry, Consolability pain scale; MAS: Modified Aldrete scale

PAED: Pediatric Anesthesia Emergence Delirium scale; SD: Standard deviation.

sia was the most important independent risk factor af-
fecting the FLACC score, as well as age, duration of anes-
thesia, and the drug used for induction. Similarly, age and
the drug used for induction were individual risk factors
affecting the PAED score.

DISCUSSION

In pediatric anesthesia, as in all applications of anesthesia,
the ideal is to prevent anxiety in the preoperative period
and to provide a comfortable perioperative and postoper-
ative period. However, despite the application of premedi-
cation, significant pre- and postoperative agitation may be
seen in pediatric patients, and the resolution of postoper-
ative agitation is complicated. This condition can frighten
and worry the parents, and result in significant efforts and
demands on the time of the anesthesia and surgical teams.
Sikich and Lerman™ described emergence delirium in chil-
dren as impaired awareness of surroundings, changes in
perception, and disorientation.

As expected, small children may become more severely
agitated, since they are more dependent on their par-
ents, have a lower tolerance for fasting, less flexibility with
strange settings, and a lower pain threshold. Agitation in
children with better cooperation skills can be kept under
control more easily. In our study, the PAED and FLACC
scores were significantly higher in children aged less than
6 years of age, and significantly lower in patients aged less
than 10 years. In their risk evaluation, Hino et al.?! found
that demographic characteristics including age, height, and
body weight were highly correlated with the frequency of
emergence agitation, and among these parameters, age, in
particular, was demonstrated to be an independent risk
factor for emergence agitation. Bergmans et al.l! evaluated
postoperative agitation in 343 patients aged 1.5 to 5 years

and 6 to 18 years using PAED scale scores, and found sig-
nificantly higher levels of postoperative agitation in younger
children. In our study, regression analysis indicated that age
was an independent risk factor in the development of post-
operative agitation. Easier communication with older chil-
dren and the ability to inform the patient directly about the
procedures to be performed helps to reduce the problem.

In a study conducted by Bergmans et al,” significantly
higher PAED scale scores were found in patients without a
history of surgery. Similarly, in our study, the PAED scores
were lower in patients with a previous history of surgery,
though without a statistically significant intergroup differ-
ence. Based on these results, it was thought that a pre-
vious experience of surgery decreased the incidence of
postoperative agitation and delirium, and accelerated the
process of recovery.

The choice between intravenous and inhalation anesthe-
sia in pediatric patients varies according to age, patient
compliance, the availability of venous access, the preferred
method of airway management, and the extent of surgical
intervention. In our study, variations in postoperative agi-
tation scores were observed based on the anesthetic agent
preferred for the induction of anesthesia. The lowest and
the highest FLACC and PAED scores were detected in the
ketamine + propofol group and the thiopental group, re-
spectively, with a significant intergroup difference. This can
be attributed to the analgesic characteristics of ketamine
and a prolonged recovery period. In support of this find-
ing, the lowest MAS scores were detected in the propofol
+ ketamine group, and the highest scores were seen in the
sevoflurane and propofol alone groups, with a significant
intergroup difference.

Son et al.B! reported that in pediatric patients aged 3 to 7
years, intravenous induction of anesthesia with thiopental
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decreased the frequency of postoperative agitation dur-
ing immediate recovery period compared with inhalation
anesthesia with sevoflurane. However, in our study, we
observed that induction of anesthesia with thiopental or
sevoflurane significantly increased postoperative agitation
when compared with induction of anesthesia using propo-
fol or propofol + ketamine. It is known that sevoflurane
is the most frequent culprit agent in pediatric cases with
postoperative agitation.*® As reported by Son et al,, in-
duction of anesthesia with thiopental may decrease the
frequency of postoperative agitation when compared with
sevoflurane; however, a combination of propofol and ke-
tamine may be the most effective.

In our study, pain and agitation scores were significantly
lower in the 36 patients (17.6%) who had a surgery of
shorter duration and who did not require an additional
dose of medication to maintain anesthesia. Notably, the
postoperative FLACC scores were significantly lower in
cases that received propofol for the maintenance of anes-
thesia, while PAED scores were significantly higher in pa-
tients who received desflurane to maintain anesthesia. The
highest 10-minute MAS was seen in the desflurane group.
Sezen et all’! compared the effects of desflurane and
propofol on postoperative recovery in 40 patients aged
4 to 12 years who had undergone a tonsillectomy or an
adenotonsillectomy, and they reported a faster recovery
with propofol compared with total intravenous anesthesia.
Ahrazoglu et al.”l investigated the effects of desflurane and
sevoflurane on postoperative agitation in a total of 42 pa-
tients, and found that desflurane led to a faster recovery,
though without a significant intergroup difference.

In a meta-analysis, Guo et al.l'¥ investigated the effects
of propofol, desflurane, halothane, isoflurane, and sevoflu-
rane on agitation and recovery in pediatric cases, and rec-
ommended propofol as the most effective and safest anes-
thetic agent to provide pediatric anesthesia. Desflurane
was reported to have the greatest incidence of agitation
and the most difficult recovery characteristics. Based on
our results and the findings of all these studies, it may be
concluded that while in most cases, the rapid clearance of
desflurane from the body after the termination of anes-
thesia and a shorter recovery period are advantages of
this drug, given other factors affecting the development of
postoperative agitation in children, it may be a disadvan-
tage in some cases.

When invasive airway management methods are used,
emergence agitation is often related to triggering factors,
such as a sore throat, edema, spasms, or dyspnea. In our
study, the postoperative PAED and FLACC scores were
significantly higher in patients who had endotracheal in-
tubation, and the scores were lower in cases where face-
masks were used. However, it should be kept in mind that
facemasks were used for shorter, less intense surgeries.

The invasiveness of the intervention, the presence of a
urinary catheter, nasogastric tube, eye ointment or pads,
or a nasal tamponade is closely associated with postoper-
ative agitation. As a result of the relatively intense surgical
stress and postoperative pain, as well as the application of
splints and casts that restrict the patient’s mobility and may
cause uneasiness, higher postoperative agitation scores
are anticipated in orthopedic interventions. Joo et al.l'!l
examined the postoperative emergence delirium and the
invasiveness of the surgical method applied in 90 patients
aged 2 to 5 years who had undergone strabismus surgery,
and demonstrated an increased incidence and severity of
emergence delirium in patients who had undergone com-
plicated strabismus surgery relative to those who had had
simpler surgical procedures. In a study by Hino et al.F!
the authors revealed that younger age, longer duration of
anesthesia, and the surgical procedure performed were
determinative risk factors in the development of agitation.
Anesthesia for longer than | hour, and strabismus surgery
and tonsillectomy procedures were determined to be risk
factors for postoperative agitation. In our study, a signif-
icantly higher PAED and FLACC score was seen in the
orthopedic patients who underwent surgical interventions
involving the bone and connective tissue, which tends to
support this opinion. In the present study, most of the op-
erations performed by pediatric surgeons were small sur-
gical interventions, such as circumcision or inguinal hernia
repair, performed under one-day anesthesia. Therefore,
the PAED and FLACC scores in this patient group were
significantly lower.

One of the most important causes of postoperative agi-
tation is pain. In our clinic, various drugs are used to pro-
vide postoperative analgesia. Fentanyl is typically used for
perioperative analgesic support rather than postoperative
pain. In cases of a short surgical intervention, generally,
no other additional analgesic drug is used, or, if required,
paracetamol is preferred in these cases for its mild effect.

In our study, the highest agitation scores were seen in pa-
tients who were given only paracetamol as an analgesic.
The postoperative PAED and FLACC scores were sig-
nificantly higher in patients who had a penile block and
paracetamol to relieve pain. This result may have been
associated with an ineffective application of the penile
block, perineural edema, or tension caused by the local
anesthetic agent during the early postoperative period and
the reduced analgesic potency of paracetamol. The inad-
equate response rates in cases of a penile block may also
be attributed to the very small, dorsal penile nerve, which
cannot be visualized easily on ultrasonograms.l'? In a study
performed with 260 patients, Roberts et al.l'l demon-
strated that despite the minimal side effects of an intra-
operatively administered, single dose of IV paracetamol,
the addition of a single IV dose of paracetamol to standard
narcotic and non-narcotic analgesics did not provide a sta-
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tistically significant improvement in pain control. Jung et
al.l'"l demonstrated that IV fentanyl in doses of 1.5 pg kg
decreased postoperative agitation without prolonging the
recovery period, and no significant correlation was found
between preoperative anxiety and postoperative agitation.
The results of their study support our results.

CONCLUSION

According to the results of our research and similar stud-
ies, among the factors affecting the risk for emergence
agitation and delirium during the application of pediatric
anesthesia, the child’s age, the duration of anesthesia, and
the induction technique are most important. Since it is
often impossible to limit the indications for surgery in chil-
dren according to age, decreasing the duration of surgery
and anesthesia, and using minimally invasive methods and
materials and an intravenous anesthesia induction tech-
nique instead of mask induction as much as possible can
prevent or reduce agitation in the postoperative period in
pediatric patients. We believe that preventing or at least
decreasing postoperative pain is an important step in con-
trolling emergence agitation.
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e
Pediyatrik Anestezi Uygulamalannda Derlenme Ajitasyonunu Etkileyen

Faktorlerin Degerlendirilmesi

Amag: Cocuklarda anestezi sonrasi derlenme déneminde goriilen ajitasyon, ¢oziilmesi zor bir sorun olup basarili bir siireci sikintili bir
duruma donustirebilmektedir. Bu ileriye yonelik gézlemsel galismada; gocuklarda ameliyat sonrasi ajitasyona neden olabilecek faktorleri
belirlemek, boylece gelecekteki pediyatrik anestezi uygulamalarina isik tutabilmek amaglanmistir.

Gereg ve Yontem: Ortopedi ve travmatoloji, tiroloji, g6z hastaliklari, kulak burun bogaz hastaliklari ve bas boyun cerrahisi, gocuk cerrahisi,
plastik ve rekonstriiktif cerrahi ameliyatlari gegirecek, fizik durumu ASA I-Il olan, 3—10 yas arasi 206 hasta galismamiza dahil edildi. Hastalarin
yasl, cinsiyeti, aglik siiresi, daha 6nce ameliyat gegirip gegirmedigi, premedikasyon yapilip yapilmadigi ve yapilmis ise ilag ve uygulama sekli, in-
diiksiyon teknigi ve indiiksiyonda kullanilan ilag, havayolu yénetiminin sekli, idamede kullanilan ilaglar, anestezi siiresi, ameliyat sonrasi analjezi
yonetimi, derlenme odasi kalis siiresi kaydedildi. Ayrica tiim hastalarin ameliyat sonrasi |0. dakikada “Face, Legs, Activity, Cry, Consolability”
(FLACC) Agriskoru, “Pediatric Anesthesia Emergence Delirium” (PAED) skoru, Modifiye Aldrete Skoru (MAS) degeri kaydedildi.

Bulgular: istatistiksel degerlendirmede yas, ameliyat tipi, premedikasyon, analjezi teknigi ve kullanilan ilag, havayolu yénetimi, indiiksiyonda
ve idamede kullanilan ilaglar ve anestezi siiresinin ameliyat sonrasi ajitasyonu anlamli olarak etkiledigi sonucu gikmistir (p<0.05). Yapilan reg-
resyon analizinde ise yas, indiiksiyonda kullanilan ilag ve anestezi siiresi derlenme dénemindeki ajitasyon igin bagimsiz risk faktorleri olarak
saptanmistir.

Sonug: Cocuklarda anesteziden derlenirken goriilen ajitasyonda etkilifaktorlerin baginda gocugun yasi, anestezi siiresi ve uygulanan anestezi
indiiksiyon teknigi gelmektedir. Yas, cerrahi ve anestezi siiresi degistirilemeyen faktorler olduguna gére uygulanacak anestezi indiiksiyon
teknigi anestezistin derlenme dénemindeki ajitasyonu kontrol etmede en 6nemli kozu olacaktir.

Anahtar Sozciikler: Anestezi; derlenme ajitasyonu; pediyatrik.




