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When discussing pediatric patients, many experts emphasize the phrase, “Children
are not small adults” [1,2]. Approximately six centuries ago, European painters depicted
children as miniature adults (Fig. 1A). However, during the Renaissance period, artists
realized that children were not simply scaled-down adults. As seen in Raphael's Madon-
na and Child (Fig. 1B), children were portrayed as having large heads, long torsos, and
short limbs. Today, it is well known that pediatric patients exhibit both physical and
physiological differences and vulnerabilities [3].

Approximately six million pediatric patients undergo general anesthesia annually, of
which 25% are infants [4]. The first pediatric anesthesia was administered in 1842, with
doctors at that time recognizing that children experienced different anesthesia-related
complications to those of adults [5]. Although all anesthesiology residents receive spe-
cialized training in areas such as pediatric anesthesia, and efforts to improve patient
safety have reduced anesthesia-related mortality from 1:2,500 to 1:13,000 over the past
50 years [6,7], perioperative care of pediatric patients remains challenging and often re-
quires a dedicated pediatric anesthesia care team [8].

This special issue of Anesthesia and Pain Medicine (APM) on ‘Pediatric Anesthesia’ fol-
lows the 19th Conference of the Asian Society of Pediatric Anesthesiologists (ASPA 2023),
held in conjunction with the 31st Annual Meeting of the Korean Society of Pediatric An-
esthesiologists that took place in Seoul, South Korea, from June 16-18, 2023. Under the
overarching theme of 'Equity and Quality in Pediatric Anesthesia,' this conference fea-
tured a world-class program with globally renowned experts in the field of pediatric an-
esthesia. Over 80 speakers from 20 countries delivered 84 lectures, some of which were
included in special issues. Following the success of the conference, paper submissions
were invited in the fall of 2023. After receiving diverse manuscripts from around the
world and subjecting them to rigorous peer review, > 10 articles were published. The
aim of this special issue is to gather scholarly and practical insights into pediatric anes-
thesia, providing a wide range of academic and clinical knowledge for pediatric anesthe-
siologists, as well as clinicians who find pediatric anesthesia challenging.

Goal-directed monitoring has already been established in adults; however, some mon-
itoring devices used in pediatric patients have not been validated in children or are lim-
ited by size. Although short-term anesthesia is harmless for healthy children, it remains
unclear whether the same holds true for high-risk neonates and infants undergoing mul-
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Fig. 1. (A) Madonna and Child, c. 1310/1315 painted by Giotto di Bondone, National Gallery of Art, Washington, D.C. (B) The Small
Cowper Madonna, c. 1505 painted by the Italian High Renaissance artist Raphael, National Gallery of Art, Washington, D.C. Approximately
six centuries ago, European painters depicted children as miniature adults (A); however, during the Renaissance period, children were

portrayed with large heads, long torsos, and short limbs (B).

tiple procedures; moreover, there is no consensus on the
safe limits of certain parameters [9,10]. It is difficult to define
the optimal oxygen target during general anesthesia in pedi-
atric and adult patients. According to the World Health Or-
ganization guidelines for perioperative oxygen use in adults,
high-concentration oxygen has advantages in preventing
surgical site infections. However, this guideline has limita-
tions, as it does not include opinions on children [11,12]. Ac-
cording to Cho et al. [13], the optimal target for oxygenation
in pediatric patients undergoing general anesthesia cannot
be defined as a single unified range; various conditions be-
fore, during, and after surgery must be considered. The ad-
ministration of neuromuscular blocking agents facilitates
intubation and provides muscle relaxation during surgery;
however, it can lead to serious complications, including re-
spiratory depression, residual paralysis, and delayed recov-
ery, making neuromuscular monitoring during surgery es-
sential [14].

The brain is perhaps the most vulnerable yet least moni-
tored organ. Accurate assessment of cerebral oxygen deliv-
ery is required for the intraoperative management of criti-
cally ill infants, and cerebral blood flow plays a critical role.
Using transfontanelle ultrasonography, cerebral blood flow
velocity can be measured through the fontanelle, which is
useful for monitoring cerebral blood flow during cardiac

surgery, facilitating the assessment of fluid responsiveness,
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intracranial pressure, cerebral emboli, and anatomical ab-
normalities such as hydrocephalus or intracranial hemor-
rhage [15].

Awakening and extubation during general anesthesia are
high-risk periods, and in pediatric anesthesia, respirato-
ry-related complications occur most frequently during the
emergence and removal of endotracheal tubes or upper air-
way devices. Therefore, it is crucial for anesthesiologists to
consider the patient’s age, comorbidities, and physical con-
dition when deciding on the timing and method of airway
device removal. If the patient fails to maintain the airway
and adequate ventilation after removal, necessary interven-
tions should be promptly performed [16]. Failure of extuba-
tion can lead to increased morbidity and mortality rates.
Thus, to ensure successful early extubation after pediatric
cardiac surgery, proper patient selection, sound clinical
judgment, a dedicated multidisciplinary team approach to
achieve common goals, and good postoperative intensive
care unit support are essential [17].

Pediatric regional anesthesia is rapidly advancing and
plays a crucial role in pediatric anesthesia by providing anal-
gesia without respiratory complications or nausea, while
also reducing autonomic, fluid, metabolic, immune, and
neuroendocrine stress responses to surgery [18]. Ponde et al.
[19] focused on unique considerations related to pediatric
regional anesthesia, such as the anatomical and physiologi-
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cal characteristics of pediatric patients, as well as the doses
and volumes of local anesthetics required for various blocks
in neonates and infants, with the aim of providing practical
guidance to clinicians.

Emergence delirium (ED) was first described in the 1960s
by Eckenhoff et al. [20]. It remains a clinically significant is-
sue, as it can cause short-term distress for pediatric patients,
parents, and medical staff, and may lead to postoperative
maladaptive behaviors that persist for weeks to months. Al-
though predicting ED in pediatric patients remains chal-
lenging, recent advancements have employed intraoperative
electroencephalographic (EEG) monitoring to improve pre-
diction accuracy. Davies et al. [21] highlighted that intraop-
erative EEG monitoring could predict the occurrence of ED,
and it may be possible to prevent ED by awakening the pa-
tient only after transitioning to a natural sleep state, follow-
ing the appearance of appropriate EEG patterns. Several
studies have found that when administered to patients in
vulnerable states — such as during childhood, old age, or af-
ter injury — anesthetic drugs can have lasting harmful ef-
fects on brain function [22-24]. Cinquegrana et al. [25] de-
scribed the effects of anesthetics on the developing brain
during open fetal surgery, emphasizing the need for alterna-
tive uterine relaxation methods and minimization of anes-
thetic exposure to achieve optimal surgical conditions.

In conclusion, we extend our gratitude to the authors and
reviewers who contributed their expertise in patient moni-
toring, airway management, regional anesthesia, and post-
operative complications in this special issue. We hope that
this review will play a significant role in integrating the latest
research findings and expert recommendations, enabling
clinicians to provide appropriate care for pediatric patients
and enhance the safety and quality of anesthetic practice.
We aspire to inspire further research and clinical advance-
ments in the field of pediatric anesthesia.

FUNDING

None.

CONFLICTS OF INTEREST

Hee Young Kim has been an editor of the Anesthesia and
Paine Medicine since 2022. However, She was not involved
in the peer reviewer selection, evaluation, or decision pro-
cess of this article. No other potential conflicts of interest rel-

evant to this article were reported.

www.anesth-pain-med.org

ORCID

Hee Young Kim, https://orcid.org/0000-0001-7809-8739

REFERENCES

—

. Macfarlane E Paediatric anatomy and physiology and the ba-
sics of paediatric anaesthesia. London: Anaesthesia UK. 2006.
2. Time to be serious about children's health care. Lancet 2001;

358:431.

3. Morray JP, Geiduschek JM, Ramamoorthy C, Haberkern CM,
Hackel A, Caplan RA, et al. Anesthesia-related cardiac arrest in
children: initial findings of the Pediatric Perioperative Cardiac
Arrest (POCA) Registry. Anesthesiology 2000; 93: 6-14.

4. Sun LS, Li G, DiMaggio CJ, Byrne MW, Ing C, Miller TLK, et al.
Feasibility and pilot study of the Pediatric Anesthesia Neuro-
Development Assessment (PANDA) project. ] Neurosurg Anes-
thesiol 2012; 24: 382-8.

5. Mai CL, Coté CJ. A history of pediatric anesthesia: a tale of pio-
neers and equipment. Paediatr Anaesth 2012; 22: 511-20.

6. Modell JH. Assessing the past and shaping the future of anes-
thesiology: the 43rd Rovenstine Lecture. Anesthesiology 2005;
102: 1050-7.

7. Gaba DM. Anaesthesiology as a model for patient safety in
health care. BM]J 2000; 320: 785-8.

8. Dias R, Dave N, Chiluveru S, Garasia M. Critical incidents in
paediatric anaesthesia: a prospective analysis over a 1 year pe-
riod. Indian J Anaesth 2016; 60: 801-6.

9. McCann ME, De Graaff JC, Dorris L, Disma N, Withington D,
Bell G, et al. Neurodevelopmental outcome at 5 years of age af-
ter general anaesthesia or awake-regional anaesthesia in in-
fancy (GAS): an international, multicentre, randomised, con-
trolled equivalence trial. Lancet 2019; 393: 664-77.

10. Van Wijk JJ, Weber E Stolker RJ, Staals LM. Current state of
noninvasive, continuous monitoring modalities in pediatric
anesthesiology. Curr Opin Anaesthesiol 2020; 33: 781-7.

11. Allegranzi B, Zayed B, Bischoff P, Kubilay NZ, De Jonge S, De
Vries E et al. New WHO recommendations on intraoperative
and postoperative measures for surgical site infection preven-
tion: an evidence-based global perspective. Lancet Infect Dis
2016; 16: €288-303.

12. Volk T, Peters J, Sessler DI. The WHO recommendation for 80%
perioperative oxygen is poorly justified. Anaesthesist 2017; 66:
227-9.

13. Cho SA. What is your optimal target of oxygen during general

anesthesia in pediatric patients? Anesth Pain Med (Seoul)

2024; 19(Suppl 1): S5-S11.

S3


https://doi.org/10.1016/s0140-6736(01)05606-9
https://doi.org/10.1016/s0140-6736(01)05606-9
https://doi.org/10.1097/00000542-200007000-00007
https://doi.org/10.1097/00000542-200007000-00007
https://doi.org/10.1097/00000542-200007000-00007
https://doi.org/10.1097/00000542-200007000-00007
https://doi.org/10.1097/ana.0b013e31826a0371
https://doi.org/10.1097/ana.0b013e31826a0371
https://doi.org/10.1097/ana.0b013e31826a0371
https://doi.org/10.1097/ana.0b013e31826a0371
https://doi.org/10.1097/00000542-200505000-00025
https://doi.org/10.1097/00000542-200505000-00025
https://doi.org/10.1097/00000542-200505000-00025
https://doi.org/10.1136/bmj.320.7237.785
https://doi.org/10.4103/0019-5049.193658
https://doi.org/10.4103/0019-5049.193658
https://doi.org/10.4103/0019-5049.193658
https://doi.org/10.1016/S0140-6736(18)32485-1
https://doi.org/10.1016/S0140-6736(18)32485-1
https://doi.org/10.1016/S0140-6736(18)32485-1
https://doi.org/10.1016/S0140-6736(18)32485-1
https://doi.org/10.1016/S0140-6736(18)32485-1
https://doi.org/10.1097/aco.0000000000000927
https://doi.org/10.1097/aco.0000000000000927
https://doi.org/10.1097/aco.0000000000000927
https://doi.org/10.1016/s1473-3099(16)30402-9
https://doi.org/10.1016/s1473-3099(16)30402-9
https://doi.org/10.1016/s1473-3099(16)30402-9
https://doi.org/10.1016/s1473-3099(16)30402-9
https://doi.org/10.1007/s00101-017-0286-4
https://doi.org/10.1007/s00101-017-0286-4
https://doi.org/10.1007/s00101-017-0286-4
https://doi.org/10.17085/apm.23103
https://doi.org/10.17085/apm.23103
https://doi.org/10.17085/apm.23103

Anesth Pain Med Vol. 19 No. Suppl 1

14.

15.

16.

17.

18.

19.

20.

S4

Zehra SUO. Monitoring of neuromuscular blockade in pediat-
ric patients. Anesth Pain Med (Seoul) 2024; 19(Suppl 1):
S$12-524.

Kim E, Kim J, Park J. Intraoperative transfontanelle ultrasound
for pediatric patients. Anesth Pain Med (Seoul) 2024; 19(Suppl
1): $25-S35.

Igarashi A. Extubation and removal of supraglottic airway de-
vices in pediatric anesthesia. Anesth Pain Med (Seoul) 2024;
19(Suppl 1): S49-S60.

Tham SQ, Lim EH. Early extubation after pediatric cardiac sur-
gery. Anesth Pain Med (Seoul) 2024; 19(Suppl 1): S61-S72.
Bosenberg A. Benefits of regional anesthesia in children. Pae-
diatr Anaesth 2012; 22: 10-8.

Ponde VC, Rath A, Singh N. Expert's tips on regional blocks in
neonates and infants. Anesth Pain Med (Seoul) 2024; 19(Suppl
1): S73-S86.

Eckenhoff JE, Kneale DH, Dripps RD. The incidence and etiol-

21.

22.

23.

24.

25.

ogy of postanesthetic excitement a clinical survey. Anesthesi-
ology 1961; 22: 667-73.

Davies L, Qi TS, Ng A. Emergence delirium: an overview with
an emphasis on the use of electroencephalography in its man-
agement. Anesth Pain Med (Seoul) 2024; 19(Suppl 1): S87-S95.

Yu D, Liu B. Developmental anesthetic neurotoxicity: from ani-
mals to humans? J Anesth 2013; 27: 750-6.

De Tina A, Palanisamy A. General anesthesia during the third
trimester: any link to neurocognitive outcomes? Anesthesiol
Clin 2017; 35: 69-80.

Andropoulos DB. Effect of anesthesia on the developing brain:
infant and fetus. Fetal Diagn Ther 2018; 43: 1-11.

Cinquegrana D, Boppana SH, Berman D, Nguyen TT, Baschat
AA, Murphy J, et al. Anesthetic neurotoxicity in the developing
brain: an update on the insights and implications for fetal sur-
gery. Anesth Pain Med (Seoul) 2024; 19(Suppl 1): S96-S104.

www.anesth-pain-med.org


https://doi.org/10.17085/apm.23158
https://doi.org/10.17085/apm.23158
https://doi.org/10.17085/apm.23158
https://doi.org/10.17085/apm.24106
https://doi.org/10.17085/apm.24106
https://doi.org/10.17085/apm.24106
https://doi.org/10.17085/apm.24006
https://doi.org/10.17085/apm.24006
https://doi.org/10.17085/apm.24006
https://doi.org/10.17085/apm.23154
https://doi.org/10.17085/apm.23154
https://doi.org/10.1111/j.1460-9592.2011.03691.x
https://doi.org/10.1111/j.1460-9592.2011.03691.x
https://doi.org/10.17085/apm.23164
https://doi.org/10.17085/apm.23164
https://doi.org/10.17085/apm.23164
https://doi.org/10.1097/00000542-196109000-00002
https://doi.org/10.1097/00000542-196109000-00002
https://doi.org/10.1097/00000542-196109000-00002
https://doi.org/10.17085/apm.24013
https://doi.org/10.17085/apm.24013
https://doi.org/10.17085/apm.24013
https://doi.org/10.1007/s00540-013-1609-5
https://doi.org/10.1007/s00540-013-1609-5
https://doi.org/10.1016/j.anclin.2016.09.007
https://doi.org/10.1016/j.anclin.2016.09.007
https://doi.org/10.1016/j.anclin.2016.09.007
https://doi.org/10.1159/000475928
https://doi.org/10.1159/000475928
https://doi.org/10.17085/apm.23128
https://doi.org/10.17085/apm.23128
https://doi.org/10.17085/apm.23128
https://doi.org/10.17085/apm.23128

	FUNDING
	CONFLICTS OF INTEREST  
	ORCID
	REFERENCES

