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혀 짧은 발음의 그는

가끔 미간을 찡그리며

아후 꼬치 아파, 하는데

대체

골치가 아픈 것일까

꼬치가 아픈 것일까

오늘 아침

장대비에 맥을 놓은 백일홍을 보며 또

아후 꼬치 아파, 하는데

백일홍은 골치도 없고 꼬치도 없으니

분명

꽃이 아픈 게 맞으렷다.



Pediatric urology procedure

• Orchiopexy 

• Hydrocelectomy

• Hypospadias repair

• Circumcision

• Hernia repair

• Scrotoplasty 

• Nephrectomy

• Pyeloplasty

• Ureteral reimplant

소아 환자의 통증 조절이 어려운 이유

울기만 함

불편한 점을 제대로 말하지 못함

통증 정도의 파악이 어려움





FLACC pain scale

Pediatric Nursing 1997;23(3):293-7Infant 부터 가능 (부모나 의료진이 행동 관찰) 



Non-opioids vs. Opioids

Late postoperative period

Early postoperative period



Regional block

Most regional anesthesia techniques can be safely performed

under general anesthesia 
or sedation

Strict attention to dose of the local anesthetic

Miller’s anesthesia 9th ed

In Operating Room



Caudal block

• A single-shot technique

- Anatomical landmark or 
Ultrasound

- Occasionally, a catheter 
insertion for continuous 
infusion

- intraop & postop pain control

Miller’s anesthesia 9th ed. / British Journal of Anaesthesia, 122 (4): 509e517 (2019)

 Popular neuraxial blockade 

in children

 Simple and easy to perform

 Few complications



Opioids during Anesthesia / in the ICU

 Remifentanil

 Sufentanil

 Alfentanil

High potency

More respiratory depression

Not recommended for postoperative analgesia



The first opioid-prescribing guidelines 

to address the unique needs of children who require surgery

JAMA Surg. 2021;156(1):76-90



(1)~(6) 

Opioid Misuse, Heroin Use, Diversion, 
and Conversion to Long-term Use

(especially for adolescents)

(7)~(14) 
Perioperative Nonopioid Regimens

(15)~(20) 
Patient and Family Education

Recommendations



(8,9) Opioid-free postoperative analgesia is feasible for many pediatric 

operations, and may be possible for some patients after some procedures

(11) enteral non-opioid analgesic use when clinically appropriate

(12) intravenous non-opioid as part of an opioid-sparing regimen

(13) targeted use of perioperative regional or neuraxial anesthesia 

techniques as part of an opioid-sparing regimen

(14) We endorse the US FDA guidelines regarding limited use of codeine and 

tramadol for children younger than 18 y

Perioperative Nonopioid Regimens



Non-opioids (injection)

약물 Route 특이사항 국내연령금기

Diclofenac IM IV 사용시

local venous thrombosis 주의

4주 미만의

신생아, 미숙아

Ketorolac IV 일반적인 NSAID 부작용

(acute kidney injury 가능성 포함)

2세 미만

Acetaminophen IV 비급여 33kg 미만 소아

(약 11세 미만)

Propacetamol (데노간 주, 파세타 주): 소아금기



Opioids (IV injection)

Drugs 연령금기 및 특이사항

Fentanyl 2세 미만

Tramadol 12세 미만, US FDA black-box warning in children

Oxycodone 18세 미만

Meperidine (Pethidine) Normeperidine (metabolite) may cause seizures

Tramadol & Codeine: US FDA black-box warning in children

- Reduced or slow breathing

- 12세 미만 금기

- 18세 미만 금기: 비만, 수면무호흡, 폐질환 등



안전하고 효과적인 opioid 주입법

• IV-PCA

• Fentanyl

• Morphine

Size of bolus Lockout interval 
(min)

Continuous infusion

Morphine 0.01-0.03 mg/kg
(max, 0.15 mg/kg/h)

5-10 0.01-0.03 mg/kg/h

Fentanyl 0.5-1ug/kg
(max 

5-10 0.5-1ug/kg/h



Summary (Opioids & non-opioids)

연령기준(국내)
신생아 Morphine
4주 이후 Diclofenac

2세 이상 Fentanyl
Ketorolac

11세 이상
(33kg 이상)

Acetaminophen
(비급여)

12세 이상 Tramadol

Morphine: 신생아에서 clearance 낮기 때문에 respiratory depression 더 잘 발생할 수 있음
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