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Abstract: Objective  To observe the clinical efficacy and safety of
remimazolam injection combined with fentanyl injection in the induction
of general anesthesia for pediatric laparoscopic hernia surgery. Methods

The children who underwent elective laparoscopic hernia surgery in our
hospital were divided into successful sedation group and failed sedation
group according to whether laryngeal mask placement was completed

under sedation remedy. Remimazolam injection was administered
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intravenously, using an initial dose of 0.3 mg + kg~ with a dose increment of 0. 05 mg - kg ~'. The dose for the next
patient was determined according to the modified Dixon sequential method. Patients who successfully underwent
laryngeal mask insertion were included in the sedation success group, while those requiring additional intravenous
propofol for sedation to complete laryngeal mask insertion were included in the sedation failure group. Remimazolam
injection combined with fentanyl injection was calculated by modified Probit regression for the induction of half effective
dose (EDy,) and 95% effective dose ( EDys) and its 95% confidence interval ( Cl) in pediatric laparoscopic hernia
induction of general anesthesia. Recorded vital signs during anesthesia induction, preoperative, dosage and
intraoperative procedures, and evaluated for safety. Results A total of 42 children who were planned for laparoscopic
hernia surgery were screened in this study, of which were excluded due to abnormal preoperative examination
(4 cases), parental refusal to participate (2 cases) and difficult airway (1 case), and finally, 35 hospitalized
children who met the criteria were included. All enrolled children successfully completed the study process and no case
dropped out, 18 cases of successful sedation and 17 cases of failed sedation. The EDj, of remimazolam combined with
fentanyl for general anesthesia induction in pediatric laparoscopic surgery was 0. 22 mg + kg ™', CI was (0. 19 ~0.26) ,
ED,; was 0.32 mg + kg™', and CI was (0.28 ~0.51). The time from anesthesia induction to intubation in the
successful and failed sedation groups were 4. 58 (3.00, 5.00) and 4. 63 (3.25, 5.75) min, respectively; the time of
surgery were 13.63 (7.00, 17.00) and 14.00 (6.50, 18.00) min, respectively; the time from discontinuation to
extubation were 17.84 (7.00, 21.00) and 16.50 (6.40, 22.75) min, respectively; and the stay time after
resuscitation were 38.42 (30.00, 40.00) and 41.56 (22.10, 49.25) min, respectively. There was no significant
difference between the above indicators in the successful sedation group and the failed sedation group (all P >0.05).
The main adverse drug reactions in the successful sedation group were drowsiness, hypotension and hypoxemia, and in
the sedation failure group were drowsiness and hypotension. The total incidence of adverse drug reactions in the
successful sedation group and the failed sedation group were 22.22% (4 cases/18 cases) and 17.65% (3 cases/
17cases). There was no significant difference between the above indicators in the successful sedation group and the
failed sedation group (P >0.05). Conclusion The ED,, of remimazolam combined with fentanyl for inserting a

laryngeal mask in pediatric general anesthesia is 0. 22 mg + kg™, with a CI of (0.19 ~0.26).

Key words: remimazolam injection; median effective dose; pediatric general anesthesia ;laparoscopic hernia surgery
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Table 1 Comparison of general information in two groups(x +s)

Successful sedation  Failure sedation

3 2AB)LEBEMERILE

2 g JLAE T1 T2 T3 T4 \'T5 [ T6 \[T7 . T8 H1 T9 i}
SR by RS I NI 8 2 €265 W 3 Rl =2 15 b vt A
FEL (¥ P>0.05), W#E2,

[tem

(n=18) (n=17)
Gender( male/female ) 17/1 17/0
Age(year,x ) 3.95+1.78 4.25 +1.44
Body weight(kg,x +s) 18.39 £5.37 20.90 +7.36

BMI [kg - m™2,M(Pys,Ps5) ] 14.39(14.06,19.61)15.29(15. 11,20.67)

ASACT/1) 17/1 1572

HR (beat - min ' | x +5) 104.53 +21. 64 99.06 +14.91
SBP(mmHg,x +s) 103.32 +9. 84 106. 31 +10. 90
DBP(mmHg,x +5) 60.42 +9.99 67.31 £8.97
MAP(mmHg,x +5) 74.74 £9.03 80.31 £9. 11

BMI: Body mass index; HR: Heart rate; SBP: Systolic blood pressure;
DBP: Diastolic blood pressure; MAP: Mean arterial pressure; ASA:
American Standards Assoclation; Successful sedation group:3 pg + kg ™!
fentanyl injection intravenous push, 0.3 mg - kg™! remimazolam injection
as an initial dose, followed by intravenous push with a gradient decrease or
increase of 0. 05 mg + kg~!; Failure sedation group:3 pg - kg ™! fentanyl
injection administered by intravenous push, 0.3 mg - kg~' remimazolam
injection as the initial dose, followed by 0.05 mg - kg~' gradational
decrease or increase by intravenous push, propofol 2 mg - kg~!

administered by intravenous push.
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Figure 2 Dose — response plot of remimazolam combined with

fentanyl for general anesthesia of pediatric laparoscopic hernia
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Table 2 Comparison of mean arterial pressure ( MAP) and heart

rate( HR ) between the two groups of children(x +s)

Successful sedation Failure of sedation

Time
(n=18) (n=17)
MAP(mmHg, x +5) Tl 74.74 £9.03 80.31 £9. 11
T2 70. 68 +8.99 77.75 £11. 16
T3 69.74 £8.51 67.00 £9. 11
T4 65.68 +17.95 74.25 +8.24
T5 73.68 +6. 89 73.44 £11.27
T6 72.21 £10.28 68.31 £5.47
T7 70. 16 +£9. 05 69.69 +7.38
T8 71.53 +£9.27 70.75 +7.74
9 70.37 +8. 84 72.25 +8.58

HR(beat - min~!, x=s) Tl  104.53 £21.65  99.06 = 14.91
T2 100.58 +11.55  102.00 14,27
T3 103.26 +8.75 94.44 £13.02

0.4+ @  Success rate of sedation
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Figure 1 = Modified Dixon sequential diagram of the effect of
remimazolam combined with fentanyl in general anesthesia for

pediatric laparoscopic hernia

T4 101. 58 £8. 45 95.06 £ 14. 42
T5 100. 21 £10. 99 92.00 £10. 30
T6 97.05 £15.79 92.38 +9.20
T7 92.84 £7.95 92.13 £9.71
T8 91.79 £8.02 90.75 £10. 04
T9 90.95 +£8.44 92.38 +14. 44

T1 ; Before anesthesia induction; T2 ; After anesthesia induction 1 min; T3
After anesthesia induction 3 min; T4 ; After anesthesia induction 5 min;T5;
At the beginning of the operation; T6: At the end of the operation; T7:
Tracheal tube removal; T8 ; After Tracheal tube removal 30 min; T9; After

Tracheal tube removal 60 min.
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Table 3  Comparison of intubation duration, operation duration,
extubation duration and adverse reactions between the two groups of

children(x +5)

Failure of sedation

(n=17)

Successful sedation

(n=18)

Ttem

Duration of intubation
[min,M(st ,Pss )]
Operation duration
[min,M( Py ,Pss) ]
Extubation duration
[min,M( Py ,Pss) ]
PACU stay time
[min,M( Py ,Ps5) ]

4.58(3.00,5.00) 4.63(3.25,5.75)

13.63(7.00,17.00)  14.00(6.50,18.00)
17.84(7.00,21.00)  16.50(6.40,22.75)

38.42(30.00,40.00) 41.56(22.10,49. 25)
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