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Abstract

Pain management in pediatrics is particularly challenging due to the vulnerability of
patients and the need for specific considerations when administering analgesic medications,
which can lead to inadequate pain management for some patients. As a tertiary university
hospital, we care for many pediatric patients undergoing orthopedic extremity surgeries and
have employed various methods for postoperative pain control. Therefore, this study aimed
to evaluate postoperative pain and the effectiveness of anesthetic techniques in managing pain
for this patient group. A retrospective descriptive study was conducted on pediatric patients
who underwent orthopedic surgeries between October 2020 and September 2021. The study
data included pain intensity at rest and during movement, fentanyl usage, and postoperative
pain outcomes for each anesthetic technique. Descriptive statistics and a generalized linear
model were used for statistical analysis. During the study period, 143 patients underwent
orthopedic extremity surgery, with the majority being boys (62.2%) and an average age of 7
years. Most surgeries were on the lower extremities (84.6%), and the majority of patients received
general anesthesia (GA) alone (55.9%). In the post-anesthetic care unit (PACU), over half of the
patients reported mild or no pain at rest and during movement (52.4% and 50.3%, respectively),
with a gradual decrease in pain on days 1 and 2. Compared to those who received GA alone,
patients who received spinal block (SB) or combined regional anesthesia (RA) with GA experienced
less pain at rest and during movement in the PACU, as well as a reduced need for fentanyl
during both the intraoperative and postoperative periods. In conclusion, the regional anesthesia
techniques, such as spinal block alone or in combination with general anesthesia, are effective
in controlling postoperative acute pain and reducing opioid usage in pediatric patients undergoing
orthopedic extremity surgeries.
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(Table 4) Tnaulowisuifisuusuiunislden
fentanyl Iuﬁﬂwﬁié’ GA D819LAE7 Wudwﬁd’ﬂ’mﬁ
Townaila SB visala RA 571U GA (wnila EB, CB
waz PNB) 14t fentanyl sswissindianasdi PACU
Hosni119g19lusdAyn19aia laeA1 mean
difference 983U3118481 fentanyl fild5zming
FdnloendNgy GA ag 1.30, 0.76, 0.47 Uag 0.47
ilasniusenlansusedalug suddu (p<0.001

Table 1 Demographic data

lunnnailn) uazA1 mean difference dmsu
USnauen fentanyl #ldlu PACU tlosninngu GA
98 0.81,0.79, 0.40, uaz 0.48 lulasnsusienlansy,
p=0.027, p=0.003, p=0.004, p=0.025 A1UAIGU
uenandl lufthedilédy £8 Saudu GA wui
anusaanUSunanisld fentanyl audiaud 1
nawWFnee (mean difference 3.0 lulasnsu
#enlansy, p=0.029) Fn15197 5 (Table 5)

Variables n = 143
Gender: Male/ Female 89 (62.2)/ 54 (37.8)
Age (years) 7(2,11)
Weight (kg) 22 (12, 40)

Body mass index (kg/m?)
ASA Physical status I/ 11/ 1l
Site of surgical procedures
Upper extremity
Lower extremity
Lower extremities
Anesthetic techniques
General anesthesia
Combined general anesthesia and RA
General anesthesia with epidural block
General anesthesia with caudal block
General anesthesia with PNB
Spinal anesthesia
Surgical time (minutes)

Surgical blood loss (ml)

16.9 (14.8, 20.8)
68 (47.6)/ 74 (51.7)/ 1 (0.7)

22 (15.4)
87 (60.8)
34 (23.8)

80 (55.9)

59 (41.3)
8 (5.6)

39 (27.3)
12 (8.4)
4(2.8)

105 (75, 190)

5(1, 20)

Data were reported as median (IQR1, IQR3) or number (%), ASA PS; American Society of Anesthesiologists,

RA; regional anesthesia, PNB; peripheral nerve block
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Table 2 Postoperative pain intensity in the PACU, day 1 and day 2

Pain intensity level (n = 143)

Periods
None to mild Moderate Severe
PACU
at rest 75 (52.4) 22 (15.4) 46 (32.2)
on movement 72 (50.3) 23 (16.1) 48 (33.6)
Day 1
at rest 132 (92.3) 9 (6.3) 2(1.4)
on movement 106 (74.1) 24 (16.8) 13 (9.1)
Day 2
at rest 137 (95.8) 6 (4.2) 0(0.0)
on movement 123 (86.0) 17 (11.9) 3(2.1)

Data were reported as number (%). PACU; post-anesthetic care unit.
Pain intensity: score 0-3 = none to mild, score 4-6 = moderate, and score 7-10 = severe.

Table 3 Postoperative pain of various anesthetic techniques as compared to GA (reference

technique)
Pain at rest Pain on movement
Anesthetic techniques mean difference mean difference
(95% Cl) PR (95% Cl) ARG
Pain in PACU
Combined EB and GA -3.55 (-6.41, -0.69) 0.015* -3.89 (-6.69, -1.08) 0.007*
Combined CB and GA -2.15 (-3.66, -0.64) 0.005* -2.49 (-3.97, -1.01) 0.001*
Combined PNB and GA -2.36 (-4.67, -0.05) 0.045* -2.54 (-4.80, -0.28) 0.028*
SB -5.05 (-9.00, -1.10) 0.012* -5.39 (-9.26, -1.51) 0.006*
Pain on day 1
Combined EB and GA -0.36 (-1.00, 0.28) 0.270 -1.53 (-2.52, -0.55) 0.002*
Combined CB and GA -0.05 (-1.27, 1.17) 0.936 -0.90 (-2.77, 0.97) 0.347
Combined PNB and GA -0.002 (-0.98, 0.98) 0.997 0.39 (-1.12, 1.90) 0.614
SB 1.58 (-0.11, 3.26) 0.066 2.85 (0.26, 5.44) 0.031*
Pain on day 2
Combined EB and GA 1.01 (-0.25, 1.78) 0.120 0.50 (-0.83, 1.83) 0.460
Combined CB and GA -0.11 (-0.51, 0.29) 0.595 -0.67 (-1.37, 0.03) 0.062
Combined PNB and GA 0.38 (-0.24, 1.00) 0.230 0.31 (-0.76, 1.38) 0.573
SB 1.51 (0.45, 2.57) 0.005* 3.00 (1.17, 4.83) 0.001*

p<0.05 represented statistical significance. Statistical test by generalized linear models. Cl; confidence interval, EB;
epidural block, CB; caudal block, PNB; peripheral nerve block, SB; spinal block, GA; general anesthesia, PACU; post

anesthetic care unit.
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Table 4 Perioperative fentanyl consumption of other various anesthetic techniques

Techniques
Periods GA EP+GA CB+GA PNB+GA SB
(n = 80) (n=28) (n = 39) (n=12) (n=4)

Intraoperative (pug/ke/h)  1.21 (0.90, 1.58) 0.51 (0.39, 0.68) 0.83(0.50, 1.11) 0.88 (0.74, 0.99) 0 (0, 0)
Postoperative (ug/kg)

At PACU 0.93(0.43, 1.38) 0 (0, 0) 0.36 (0, 0.91) 0 (0, 0.59) 0 (0, 0.30)
Day 1 1.28 (0, 5.70) 0 (0, 0) 4.10 (0, 8.78) 1.71 (0, 3.77)  0.32(0, 0.64)
Day 2 0(0, 3.78) 0 (0, 0) 0 (0, 4.00) 0(0, 1.13) 0 (0, 0)

Data were reported as median (IQR), GA; general anesthesia, EP; epidural block, CB; caudal block, PNB; peripheral
nerve block, SB; spinal block, PACU; post anesthetic care unit.

Table 5 Perioperative fentanyl consumption of various anesthetic techniques as compared to

GA (reference technique)

Periods mean difference (95% CI) p-value

Intraoperative fentanyl consumption (ug/kg/h)

Combined EB and GA -0.76 (-1.07, -0.44) <0.001*
Combined CB and GA -0.47 (-0.64, -0.31) <0.001*
Combined PNB and GA -0.47 (-0.72, -0.21) <0.001*
SB -1.30 (-1.74, -0.86) <0.001*

Fentanyl consumption in PACU (ug/kg)

Combined EB and GA -0.79 (-1.30, -0.27) 0.003*
Combined CB and GA -0.40 (-0.68, -0.13) 0.004*
Combined PNB and GA -0.48 (-0.90, -0.06) 0.025*
SB -0.81 (-1.52, -0.09) 0.027*

Fentanyl consumption in 24 hours (pg/kg)

Combined EB and GA -3.00 (-5.69, -0.30) 0.029*
Combined CB and GA 1.45 (-0.03, 2.87) 0.054
Combined PNB and GA -0.42 (-2.59, 1.75) 0.703
SB -2.67 (-6.39, 1.05) 0.159

Fentanyl consumption in 48 hours (ug/kg)

Combined EB and GA -1.81 (-3.88, 0.26) 0.086
Combined CB and GA 0.65 (-0.44, 1.74) 0.239
Combined PNB and GA -1.27 (-2.93, 0.40) 0.137
SB -1.81 (-4.67, 1.05) 0.215

p<0.05 represented statistical significance. Statistical test by generalized linear models. Cl; confidence interval, GA;
general anesthesia, EP; epidural block, CB; caudal block, PNB; peripheral nerve block, SB; spinal block, PACU; post
anesthetic care unit.
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