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Application of photoplethysmography in monitoring changes of noxious stimulation intensity during pediatric

laparoscopic hernia repair
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and Disorders of Ministry of Education, China International Science and Technology Cooperation Base of Child Development and
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[Abstract] Objective To explore the feasibility of photoplethysmography in monitoring the changes of noxious
stimulation intensity caused by veress needle insertion during pediatric laparoscopic hernia repair. Methods Ninety
pediatric patients (2-4 years old) with the American Society of Anesthesiologists (ASA) grade of [ -] scheduled for
laparoscopic hernia repair surgery were randomized into three groups (n=230): group A, B, and C. After tracheal
intubation of general anesthesia induction, the pediatric patients in group A received intravenous 0. 1 pg/kg sufentanil 5
min before veress needle insertion, group B received 0. 1 pg/kg sufentanil immediately after placing the veress needle,
while group C received veress needle insertion without sufentanil. The photoplethysmographic amptitude (PPGA) from
right forefinger, and surface electromyography (SEMG) of abdominal muscles of pediatric patients were recorded at 6
min prior to veress needle insertion (that is 1 min before receiving sufentanil in the group A, and the injection time was
not included, T1), immediately after veress needle insertion (T2), and at 5 min after veress needle insertion (that is

5 min after administration of sufentanil in the group B, T3). Results The values of PPGA had no significant difference
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between T1, T2 and T3 in group A (P>>0. 05). Compared with T1 and T3, the value of PPGA at T2 was significantly
decreased in group B (P<C0. 05). The values of PPGA at T2 and T3 were significantly decreased compared with T1 in
group C (P<<0.05). PPGA was negatively correlated with sEMG in three groups (¥=—0. 601, —0. 512, —0. 613;

P<C0.05). Conclusion Photoplethysmography can quantify the changes of noxious stimulation intensity in pediatric

laparoscopic hernia repair and has good application values.

[Key words ] photoplethysmography; children; noxoius stomulation; pediatric laparoscopic hernia repair
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Tab 1 Characteristics of included child patients in each group

N=30
Characteristic Group A Group B Group C P value
Age (month), x=*s 32.248.5 33.8+6.1 34.1410. 5 0. 48
Male/female n/n 19/11 18/12 20/10 0. 57
Body mass m/kg, x+s 13.842.7 14.2+3.1 13.643.2 0.31
Operation time #/min, x=s 32.845.4 33.5+4.8 33.2+4.6 0.41
Anesthesia recovery time #/min, =+ 31.64+5.1 30.9+5.6 25.8+4. 74 0.01
Dose of sufentanil during operation m/pg, x=s 10.8+£3.3 11.1£3. 1 8.8+4.1*4 0.03
Infusion volume V/mL, =5 87.3+12.1 90.3413.3 86.2411.8 0. 40

Group A: Administration of sufentanil prior to veress needle insertion; Group B: Administration of sufentanil after veress needle insertion;

Group C; Without administration of sufentanil after general induction anesthesia. * P<C0. 05 vs group A; £ P<Z0. 05 vs group B
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Tab 2 Changes of PPGA, MAP, HR, epinephrine, NE, and sEMG at different time points in each group

n=30, r*s
Index Group T1 T2 T3 P value
PPGA ¢/mV A 30.6+7.8 28.6+6.4 28.1+4.2 0. 58
B 29.8+8.2 22.7+4.1*A 27.646.3V 0.01
C 30.1£7.4 23.243.2*4A 22.7+2.8*LA 0. 01
MAP p/mmHg A 62.2+6.3 63.1£7.1 63.7+7.6 0. 26
B 61.9+6.8 63.0£8.1 64.3+6.6 0.02
C 61.8+6. 3 63.1£8.6 72.1+9, 5*LAV 0.02
HR f/min~! A 87.3+10.6 89.9+11.9 90.14+11.8 0. 34
B 86.8+11.1 107.1£13. 44 103.14+11. 2" 4 0. 03
C 86.5+10.9 106. 74+12. 74 112. 1414, 1 LAV 0.02
Epinephrine pp/(pg « L™ A 16.3+2.4 16.9+3.1 15.7£2.8 0.21
B 15.3+1.9 22.7+3.2*A 16.2+2. 6V 0. 01
C 16.1+2. 4 20.8+3.1*4 21,342, 7*0A 0.02
NE op/(pg« L7 A 155.1£45.0 158.9443. 2 153.3443.7 0. 34
B 153.7443. 8 189. 14-46. 34 160. 4445, 7V 0. 01
C 154. 4445, 2 191.1+46. 74 190. 247, 1% 04 0. 01
sEMG ¢/mV A 10. 6+4. 2 8.6+5.5 8.1+3.1 0. 58
B 16.845.3 21.7+3.2*4A 9.6+5.2V 0.01
C 17.144.1 20m2 T3 < A 23,743,704 0. 01

Group A: Administration of sufentanil prior to veress needle insertion; Group B: Administration of sufentanil after veress needle insertion;

Group C: Without administration of sufentanil after general anesthesia induction. T1: 1 min before administration of sufentanil prior to veress

needle insertion; T2; Immediately after veress needle insertion; T3: 5 min after administration of sufentanil after veress needle insertion.

PPGA: Photoplethysmographic amptitude; MAP: Mean arterial pressure; HR: Heart rate; NE: Norepinephrine; sEMG: Surface

electromyography. 1 mmHg=0. 133 kPa. * P<C0. 05 vs group A; & P<0. 05 vs group B; 4 P<C0. 05 vs T1 in the same group; ¥ P<0. 05 vs T2

in the same group
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