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| ABSTRACT |

Oz

Aim: Although the factors affecting emergence agitation
(EA) have been examined in the literature, the literature
evaluating the effect of obesity on postoperative EA in
children is limited. In this study, we aimed to evaluate
whether obesity has an effect on postoperative EA.

Material and Method: The medical records of patients
aged 2-14 years, with ASA I-ll physical status and
undergoing elective surgery were reviewed (November
2018 and November 2022). Patients who underwent
emergency surgery or who used an anesthetic agent
other than sevoflurane for the maintenance of anesthesia
were excluded from the study. Patients will be divided
into 3 groups according to their body mass index; Group
1; Normal (5th to 85% percentile), Group 2; Overweight
(85-95% percentile), Group 3; Obese (95th percentile
and above). Emergence agitation was assessed by
anesthesiologists using the Watcha scale.

Results: 567 patients were included in the study and
EA occurred in 115 (20.3%) of them. Of the patients, 428
were considered normal, 64 were overweight and 75
were obese. When demographic data were compared,
there was no statistical difference between the groups.
EA incidence was statistically higher in Group Il (28.1%)
and Group Il (29.3%)compared to Group | (17.5%)
(p=0.006).

Conclusion: We are of the opinion that both overweight
and obesity increase the incidence of EA in children
undergoing general anesthesia, but prospective further
studies are also required.

Keywords: Emergence agitation, general anesthesia,
pediatric

Amac: Literatirde derlenme ajitasyonuna etki eden
faktorler  incelenmis  olmakla  beraber  cocuklarda
obezitenin postoperatif derlenme ajitasyonuna etkisinin
degerlendirildigi literattr bilgisi kisithdir. Bu ¢alismada
obezitenin postoperatif derlenme ajitasyonuna etkisinin
olup olmadigini degerlendirmeyi amacladik.

Gereg ve Yontem: 2-14 yas arasinda, ASA I-ll fiziksel statusa
sahip, Kasim 2018 ve Kasim 2022 tarihleri arasinda elektif
cerrahi geciren hastalarin kayitlari incelendi. Acil cerrahi
geciren veya anestezi idamesinde sevofluran disinda bir
anestezik ajan kullanilan hastalar ¢alisma disinda birakildi.
Hastalar vicut kitle indekslerine gére 3 gruba ayrildi: Grup 1;
Normal (%5 ila %85 persentil ), Grup 2; Fazla kilolu (%85-95
persentil ), Grup 3; Obez (95. persentil ve Uzeri). Derlenme
ajitasyonu bir anestezist tarafindan Watcha skalasi ile
degerlendirildi.

Bulgular: Calismaya 567 hasta dahil oldu ve bunlarin
115'inde (%20.3) derlenme ajitasyonu meydana geldi.
Hastalarin 428'i normal, 64'G fazla kilolu ve 75'i obez olarak
degerlendirildi.  Demografik  veriler karsilastinldiginda
gruplar arasinda istatistiksel oalrak herhangi bir fark yoktu.
Derlenme ajitasyonu insidansi Grup Il (%28,1) ve Grup
llI'te (%29,3) Grup l'e (%17.5) gore istatistiksel olarak daha
yUksekti (p=0,006).

Sonug: Genel anestezi uygulanan cocuklarda hem fazla
kilolu olmanin hem de obezitenin derlenme ajitasyonu
insidansiniarttirdigr - gortimastdr — ancak  prospektif
calismalara da ihtiyag vardir.

Anahtar Kelimeler: Derlenme ajitasyonu, genel anestezi,
pediatrik
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INTRODUCTION

Childhood obesity has become a global health problem
today (1,2). According to World Health Organization
(WHO) data, it is estimated that 378 million children
worldwide are overweight or obese (3). While obesity
directly affects health services, it is indirectly associated
with bad social and economic outcomes (4). The incidence
of comorbidities that increase the perioperative risk,
such as hypertension, type 2 diabetes mellitus, asthma,
obstructive sleep apnea, fatty liver and gastroesophageal
reflux disease, is higher in obese children compared to
non-obese children (5-9). Obesity not only causes physical
problems, but also causes an increase in the incidence of
depression and is associated with a decrease in quality of
life (10,11). Both adult and pediatric obese patients are
becoming an important part of the surgical population
and their postoperative management is difficult compared
to non-obese patients (12).

Emergence agitation (EA) was first reported in the early
1960s and genellikle cocuklarda genel anesteziden
recovery sirasinda gorulir (13). Emergence agitation
defined as “a disturbance in a child’'s awareness of and
attention to his or her environment with disorientation
and perceptual alterations, including hypersensitivity to
stimuli and hyperactive motor behavior in the immediate
post anesthesia period ” (14). Emergence agitation
presents challenges for healthcare professionals and an
unpleasant experience for parents. The incidence of EA
varies greatly in the literature [reaching as high as 80%
(15)]. However, EA is thought to be very common and
closely related to the use of sevoflurane and desflurane
in pediatric anesthesia (16).

Although many studies have examined the factors
affecting EA, studies evaluating the effect of obesity on
postoperative EA in children are limited. In this study,
we aimed to evaluate whether obesity has an effect on
postoperative EA.

MATERIAL AND METHOD

This study was approved by the Institutional Ethics
Committee and was conducted in accordance with the
Declaration of Helsinki and EQUATOR guidelines. The
requirement for written informed consent from patients
and their parents was waived in this study because this
is a retrospective observational study and the data were
analyzed anonymously.

Medical records of the Selcuk University Medical Faculty
Hospital between November 2018 and November 2022
were retrospectively reviewed. Pediatric patients (2-14
years old) with American Society of Anesthesiologists
physical status (ASA PS) 1 or 2 who had undergone
elective surgery under sevofluran general anesthesia
were enrolled in this study.

The exclusion criteria were as follows: Under 2 years
of age, over 14 years of age, American Society of
Anesthesiologists Physical Status Classification System
(ASA PS) of 3 or more, born prematurely, children who
were intubated before induction of anesthesia or whose
extubation was not planned after surgery, emergency
cases, general anesthesia with an anesthetic agent other
than sevoflurane.

Patients will be divided into 3 groups according to their
body mass index; Group I; Normal (5th to 85% percentile),
Group II; Overweight (85-95% percentile), Group llI;
Obese (95th percentile and above).

Anesthesia induction was performed in all patients as
standard of institution: Face mask inhalation induction
with sevoflurane 8% in oxygen and then intravenous
(i.v.) catheter was placed. Intravenous rocuronium
0.6 mg/kg was given to facilitate tracheal intubation.
Anesthesia was maintained using sevoflurane in an
oxygen/air mixture and remifentanil (0.25 mc/kg/min).
Paracetamol (10 mg/kg) were given i.v. to attenuate
postoperative pain. Sevoflurane and remifentanil
infusion was stopped near the end of the surgery.
Sugammadex (2 mg/kg) was used for neuromuscular
recovery in all patients. Following tracheal extubation,
patients were cared for in the postanesthesia care unit
(PACU).

Data obtained from medical records included data
for age, sex, height, weight, body mass index (BMI),
ASA PS, general anesthetic agents, anesthesia time,
airway device, PACU stay time, incidence of occurrence
agitation and pain. Emergence agitation was assessed
by anesthesiologists using the Watcha scale as follows: 1,
asleep or calm; 2, crying, but can be consoled; 3, crying,
cannotbe consoled; and 4, agitated and thrashing around
(17). According to the Watcha scale, children who are 3
or 4 were accepted as emergence agitation. In the PACU,
the criteria for discharge (which included consciousness,
normal vital signs, no pain, and no nausea or vomiting)
were the same for all patients. All patients discharged
from the PACU according to the customary guidelines
practiced in the institution. For measuring pain, FLACC
scale (18) was used in PACU.

Statistical Analysis

Statistical analyses were performed with SPSS 21.0
software (SPSS Institute, Chicago, IL, USA). The
Kolmogorov-Smirnov test was used to determine
whether continuous variables followed a normal
distribution. Parametric data were tested with Student’s
t test or the Mann-Whitney test and presented as
means with standard deviation (SD) or medians with
interquartile range (IQR). Categorical data were analyzed
with the two-tailed Pearson’s Chi-square test and are
given as numbers and percentages. A P-value <0.05 was
considered statistically significant.
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RESULTS

In the medical records of Selcuk University Medical Faculty
Hospital, it was determined that 1107 pediatric patients
were operated between November 2018 and November
2022. The demographic and clinical characteristics of the
patients are summarized in Table 1. Of these, only 567 met
the inclusion criteria of the current study. Of all patients,
64% were male and 82.7% had ASA PS I. The median
(IQR) age of the patients included in the study was 5.5 (3-
9). The median (IQR) value of anesthesia time and PACU
stay time was 60 (45-90) and 23 (18-25) min, respectively.
Emergence agitation occurred in 115 children (20.3%).

Table 1. Demographic and clinical characteristics of the

patients (n=567).

Categories Values

Age, years 5.5(3-9)
Gender, female/male 363 (64%)/204 (36%)
ASA PS, /1l 469 (82.7%)/98 (17.3%)
Anesthesia time, min 60 (45-90)
Airway device, ETT/SG 263 (46.4%)/304 (53.6%)
PACU stay time, min 23 (18-25)

FLACC score 2 (0-5)
Emergence agitation, n (%) 115 (20.3%)

ASA PS: American Society of Anesthesiologists Physical Status Classification System, ETT:
endotracheal tube, SG: supraglottic, PACU: postanesthesia care unit. Data are presented
median (IQR) or n (%).

As a result of the data obtained from the medical records,
the patients were divided into 3 groups according to their
body mass index: Group I; Normal (5th to 85% percentile)
(n=428), Group Il; Overweight (85-95% percentile) (n=64)
, Group Ill; Obese (95th percentile and above) (n=75).
11.2% of the patients included in the present study were
overweight and 13.2% were obese.

Comparison of demographic and clinical characteristics
of the groups is summarized in Table 2. There were no
significant differences between the 3 groups regarding
age, gender, ASA PS, anesthesia time, airway device
used, PACU stay time and FLACC score (p=0.057,
p=0.578, p=0.356, p=0.202, p= 0.756, p=0.107, and
p=0.629, respectively). Emergence agitation incidence
was statistically higher in Group Il (28.1%) and Group I
(29.3%) compared to Group | (17.5%) (p=0.006).

DISCUSSION

In this retrospective study, which included 567 patients
aged 2-14 years, we found that obesity increased the
incidence of agitation in pediatric patients undergoing
general anesthesia.

Childhood obesity is associated with an increased risk of
many comorbidities, particularly pulmonary, metabolic,
orthopedic disorders and cardiovascular (19,20).
Medical care of obese children can present challenges
for all clinicians, including anesthetists. Although the
care of adult patients in the perioperative period has
been extensively studied, trials on this subject in obese
children are limited. Various studies have reported that
adverse events such as difficult mask ventilation, difficult
airway, difficult laryngoscopy, laryngospasm, and oxygen
desaturation are more common in obese children (21,22).
There are still unclear areas about obesity in pediatric
patients. Considering the adult literature, it is obvious
that there is an inadequacy in the literature for pediatric
patients.

In a study conducted with pediatric patients undergoing
procedural sedation, it was reported that obesity caused
an increase in the frequency of respiratory adverse
events and a delay in recovery (23). In a study evaluating
the effect of obesity degree on PACU discharge times in
a pediatric patient group, it was reported that although
PACU stay time was prolonged in both moderately and
severely obese children who were operated on with
general anesthesia compared to non-obese children,
however, stated the degree of obesity had no effect. (24).
In the present study, it was determined that obesity did
not have any effect on PACU stay time.

Although the peroperative effects of obesity in pediatric
patients have been evaluated in different studies, trials
evaluating its effect on EA are limited. EA is a well-
defined psychological and physical phenomenon that
can be exhibited by children recovering from general
anesthesia. EA is often described as: 1-Disorder of
receptivity (abnormal reception of auditory or visual cues
- child is inconsolable even by familiar voices or toys),
2-Disorder of perceptivity (heightened perception of
stimuli and hyperactive motor behavior) (25). Although

Table 2. Comparison of demographic and clinical characteristics of the groups.

Group In=428 Group lIn=64 Group llIn=75 P
Age, years 6(3-10) 4.5 (2-9) 6 (3-8) 0.057
Gender, female/male 277 (64.7%)/151(35.3%) 42 (65.6%)/22 (34.4%) 44 (58.7)/31 (41.3) 0.578
ASA PS, /Il 350 (81.8%)/78 (18.2%) 57 (89.1%)/7 (10.9%) 62 (82.7%)/13 (17.3%) 0.356
Anesthesia time, min 60 (45-90) 60 (45-85) 50 (35-78) 0.202
Airway device, ETT/SG 202 (47.2%)/226 (52.8%) 29 (45.3%)/35 (54.7%) 32 (42.7%)/43 (57.3) 0.756
PACU stay time, min 23 (18-25) 35(28-38) 30 (25-35) 0.107
FLACC score 2(0-5) 1.5 (0-5) 2 (0-4) 0.629
Emergence agitation, n(%) 75 (17.5%) 18 (28.1%) 22 (29.3%) 0.006

ASA PS: American Society of Anesthesiologists Physical Status Classification System, ETT: endotracheal tube, SG: supraglottic, PACU: postanesthesia care unit. Data are presented median (IQR) or
n (%).
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EA is usually short-lived, if it is prolonged, it causes a bad
experience for both health professionals and parents in
the postoperative period (26,27).

The effect of severe obesity on EA after pediatric
ambulatory surgery was evaluated in a prospective,
cross-sectional study by Reynolds et al (28). In this study
severe obesity described as a risk factors for Emergence
Agitation in pediatric ambulatory surgery. Unlike our
study, this study included children between the ages of 4
and 17.In addition, the association of EA with PACU stay
time was also evaluated in this study. Unlike our results,
it was determined that PACU stay time was longer in
patients with EA. Also, EA was documented in 66 (6.1%)
patients. In our study, the incidence of EA was 20.3%.

While studies evaluating the effect of obesity on EA in
pediatric patients are limited, this situation has been
discussed more extensively in studies conducted in adult
obese patients. Studies in adult patients have also shown
that obesity is a risk factor for EA (29,30).

CONCLUSION

We are of the opinion that both overweight and obesity
increase the incidence of EA in children undergoing
general anesthesia, but prospective further studies are
also required.

ETHICAL DECLARATIONS

Ethics Committee Approval: This study was conducted
by ethics committee approval obtained from Selcuk
University Faculty of Medicine (Approval number:
2022/532).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Barriuso L, Miqueleiz E, Albaladejo R, Villanueva R, Santos JM,
Regidor E. Socioeconomic position and childhood-adolescent
weight status in rich countries: a systematic review, 1990-2013.
BMC Pediatr 2015;15:129.

2. Ng M, Fleming T, Robinson M, et al. Global, regional, and national
prevalence of overweight and obesity in children and adults
during 1980-2013: a systematic analysis for the Global Burden of
Disease Study 2013. Lancet 2014;384(9945):766-81.

20.

21.

22.

23.

24,

25.

WHO. Obesity and overweight. http://www.who.int/en/news-
room/fact-sheets/ detail/obesity-and-overweight; 2018,
Accessed date: 26 August 2018.

Sonntag D, Ali S, Lehnert T, Konnopka A, Riedel-Heller S, Konig
HH. Estimating the lifetime cost of childhood obesity in Germany:
Results of a Markov Model. Pediatr Obes 2015;10(6):416-22.

Owen J, John R. Childhood obesity and the anaesthetist. Cont
Educ Anaesth Crit Care Pain 2012;12:169e75

Tait AR, Voepel-Lewis T, Burke C, Kostrzewa A, Lewis I. Incidence
and risk factors for perioperative adverse respiratory events in
children who are obese. Anesthesiology 2008;108(3):375-80.

Sinha R, Fisch G, Teague B, et al. Prevalence of impaired glucose
tolerance among children and adolescents with marked obesity.
N Engl J Med 2002;346(11):802-10.

Edem P, Uzum O, Ince T, Arslan N, Gunay T, Aydin A. What are the
important risk factors for the obesity in the children three to six
years of age: A cross-sectional study. lzmir Dr. Behcet Uz Cocuk
Hast. Dergisi 2018;8(2):87-94.

Sari E, Yildiz FM, Inalhan M, Sari I, Sezer RG. The prevalence
of insulin resistance and metabolic sendrome in obese and
overweight children. ZEYNEP KAMIL TIP BULTENI 2012; 43
(3):114-9.

. Onder A, Kavurma C, Celmeli G, Surer Adanir A, Ozatalay E.

Assessment of psychopathology, quality of life and parental
behaviours of children and adolescents with obesity. Izmir Dr.
Behget Uz Cocuk Hast. Dergisi 2018;8(1):51-8.

. Ulutas AP, Atla P, Say ZA, San E. Investigation of the Factors

Affecting the Formation of 6-18 Years School-Age Children
Obesity. ZEYNEP KAMIL TIP BULTENI 2014; 45 (4):192-6.

. Lloret-Linares C, Lopes A, Decléves X, et al. Challenges in the

optimisation of post-operative pain management with opioids in
obese patients: a literature review. Obes Surg 2013;23(9):1458-75.

. Cravero J, Surgenor S, Whalen K. Emergence agitation in

paediatric patients after sevoflurane anaesthesia and no surgery:
a comparison with halothane. Paediatr Anaesth 2000;10(4):419-
24.

. Sikich N, Lerman J. Development and psychometric evaluation

of the pediatric anesthesia emergence delirium scale.

Anesthesiology 2004;100(5):1138-45.

. Dahmani S, Mantz J, Veyckemans F. Case scenario: severe

emergence agitation after myringotomy in a 3-yr-old child.
Anesthesiology 2012;117(2):399-406.

. Costi D, Cyna AM, Ahmed S, et al. Effects of sevoflurane versus

other general anaesthesia on emergence agitation in children.
Cochrane Database Syst Rev 2014;(9):CD007084.

. Kuratani N, Oi Y. Greater incidence of emergence agitation

in children after sevoflurane anesthesia as compared with
halothane: a meta-analysis of randomized controlled trials.
Anesthesiology 2008;109(2):225-32.

. Merkel SI, Voepel-Lewis T, Shayevitz JR, Malviya S. The FLACC: a

behavioral scale for scoring postoperative pain in young children.
Pediatr Nurs 1997;23(3):293-7.

. Redline S, Tishler PV, Schluchter M, Aylor J, Clark K, Graham G. Risk

factors for sleep-disordered breathing in children. Associations
with obesity, race, and respiratory problems. Am J Respir Crit Care
Med 1999;159(5 Pt 1):1527-32.

Wills M. Orthopedic complications of childhood obesity. Pediatr
Phys Ther 2004; 16: 230-5.

El-Metainy S, Ghoneim T, Aridae E, Abdel Wahab M. Incidence
of perioperative adverse events in obese children undergoing
elective general surgery. Br J Anaesth 2011;106(3):359-63.

Tait AR, Voepel-Lewis T, Burke C, Kostrzewa A, Lewis I. Incidence
and risk factors for perioperative adverse respiratory events in
children who are obese. Anesthesiology 2008;108(3):375-80.

Scherrer PD, Mallory MD, Cravero JP, et al. The impact of obesity
on pediatric procedural sedation-related outcomes: results from
the Pediatric Sedation Research Consortium. Paediatr Anaesth
2015;25(7):689-97.

Walia H, Balaban O, Jacklen M, Tumin D, Raman V, Tobias JD. Pilot
study comparing post-anesthesia care unit length of stay in
moderately and severely obese children.J Anesth 2017;31(4):510-
6.

Viitanen H, Annila P, Viitanen M, Yli-Hankala A. Midazolam
premedication delays recovery from propofol-induced
sevoflurane anesthesia in children 1-3 yr. Can J Anaesth
1999;46(8):766-71.

116



Pediatr Pract Res 2022; 10(3): 113-117

Sargin et al.

26.

27.

28.

29.

30.

van Hoff SL, O'Neill ES, Cohen LC, Collins BA. Does a prophylactic
dose of propofol reduce emergence agitation in children
receiving anesthesia? A systematic review and meta-analysis.
Paediatr Anaesth 2015;25(7):668-76.

Kim N, Park JH, Lee JS, Choi T, Kim MS. Effects of intravenous
fentanyl around the end of surgery on emergence agitation in
children: Systematic review and meta-analysis. Paediatr Anaesth
2017;27(9):885-92.

Kunigo T, Nawa Y, Yoshikawa Y, Yamakage M. Tracheal extubation
of anesthetized pediatric patients with heart disease decreases
the incidence of emergence agitation: A retrospective study. Ann
Card Anaesth 2020;23(4):433-8.

Wu YM, Su YH, Huang SY, et al. Recovery Profiles of Sevoflurane
and Desflurane with or without M-Entropy Guidance in
Obese Patients: A Randomized Controlled Trial. J Clin Med
2021;11(1):162.

Fields A, Huang J, Schroeder D, Sprung J, Weingarten T. Agitation
in adults in the post-anaesthesia care unit after general
anaesthesia. Br J Anaesth 2018;121(5):1052-8.

117



