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Clinical trial of remimazolam for general anesthesia induction in vascular

interventional treatment of intracranial aneurysms
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receive vascular interventional treatment for intracranial aneurysms were divided into low — dose group (0.2 mg + kg ™'
remimazolam) , middle — dose group (0.3 mg + kg~' remimazolam) and high — dose group (0.4 mg - kg’
remimazolam) according to cohoert. The three groups completed intravenous injection of 0.2 — 0.4 mg - kg™
remimazolam. When the consciousness of patients disappeared, 10 pg - kg™' alfentanil and 0.2 mg - kg™
cisatracurium besilate were used for anesthesia induction, and 0.3 — 1.0 mg - kg™' + h™' remimazolam + 0.1
pg + kg™ + min~' remifentanil + 0.2 mg-kg ' - h™' cisatracurium besilate were applied for anesthesia
maintenance. The anesthetic effect, heart rate ( HR) and mean arterial pressure ( MAP) during recovery period,
oxidative stress indexes at different time points and, remimazolam remedy were compared among the three groups, and
the safety was evaluated. Results There were 27 cases in low — dose group, 28 cases in middle — dose group and 25
cases in high — dose group. The HR values at extubation in low — dose group, middle — dose group and high — dose
group were (79.47 £6.85), (75.84 +6.71) and (72.03 +5.79) beat + min ', HR values at 5 min after extubation
were (81.92 +6.59), (78.09 £7.03) and (74.17 +£7.26) beat - min~", serum superoxide dismutase (SOD)
levels at 24 h after surgery were (87.61 +11.25), (95.49 +14.02) and (103.86 +15.37) U - mL™'
malondialdehyde (MDA) levels were (19.69 +2.74), (17.24 +2.45) and (15.08 £2.29) mmol » L',
catalase (CAT) levels were (66.75 £8.39), (71.69 +8.55) and (76.91 +9.13) U - mL™', the onset time of
sedation was (94.36 £4.42), (82.29 +4.15) and (75.17 £5.38) s, respectively, and there were significant
differences between any two groups of the three groups (all P <0.05). There were 4 cases (14.81% ), O case and 0

, serum

serum

case of remimazolam remedy in low — dose group, middle — dose group and high — dose group, respectively, and the
index in middle — dose group and high — dose group was significantly different compared with that in low — dose group
(P<0.05). In the low — dose group, there was 1 case (3.70% ) of hypotension, 1 case (3.70% ) of respiratory
depression, and 2 cases (7.41% ) of intraoperative body movement. In the middle — dose group, there was 1 case
(3.70% ) of hypotension, 1 case (3.57% ) of bradycardia, and 1 case (3.70% ) of respiratory depression. In the
high — dose group, there was 1 case (4.00% ) of hypotension, 2 cases (8.00% ) of bradycardia, and 2 cases
(8.00% ) of respiratory depression. There was no statistically significant difference in the incidence of adverse drug
reactions among the three groups (all P >0.05). Conclusion The induction of general anesthesia with different doses
of remimazolam has a certain application effect in the vascular interventional treatment of intracranial aneurysms, and
the induction of general anesthesia with high doses of remimazolam (0.4 mg + kg~') is the most ideal. It is not only
beneficial to maintaining the stability of hemodynamics during the recovery period, and alleviating the oxidative stress
response, but also shortening the onset time of sedation, reduce the number of remedial cases, and it has good safety.

Key words: intracranial aneurysms; interventional embolization; remimazolam; dosage; safety
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Table 1 Comparison of general data among the three groups

Ttem Low —dose (n=27) Middle — dose (n =28) High — dose (n=25)
Age(year,x £5) 52.33 +6. 18 52.71 £8.09 52.49 +£7.55
Gender( male/female ) 15/12 18/10 18/7

Body mass index(kg - m ™2 ,x +5) 22.01 £2.46 21.88 £2.53 22.26 £1.98
Systolic blood pressure( mmHg,x +s) 123.47 £8.51 122.63 8. 84 120.99 +8.32
Diastolic blood pressure( mmHg,x +s) 81.32+3.94 80.75 £4.27 81.97 +4.41
Heart rate(time - min~' % +5) 75.96 £5.48 77.23 £5. 15 76.38 +4.86
ASA grading( 1/11) 8/19 6/22 5/20

~1 -

ASA; American society of anesthesiologists; Low — dose group: Intravenous injection of 0.2 mg + kg~' remimazolam, and 10 pg - kg™' alfentanil and

~! remimazolam +

0.2 mg - kg~ cisatracurium besilate for anesthesia induction when the consciousness of patients disappeared, and 0.3 —=1.0 mg - kg™ - h
0.1 pg - kg™" « min =" remifentanil +0.2 mg - kg ™' + h ™! cisatracurium besilate for anesthesia maintenance; Middle — dose group: Intravenous injection of
0.3 mg - kg ™! remimazolam, and the rest of the regimen was the same as low — dose group; High — dose group: Intravenous injection of 0.4 mg + kg ™'

remimazolam, and the rest of the regimen was the same as low — dose group.
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Table 3 Comparison of heart rate (HR) and mean arterial pressure (MAP) among the three groups during recovery (x +s)

Ttem Time point Low — dose (n=27) Middle - dose (n =28) High - dose (n=25)
HR(beat * min~") At eye opening 70.15 £6. 03 68.97 £5.76 69.44 £6.25
At extubation 79.47 £6. 85 75.84 £6.71" 72.03 £5.79 *#
5 min after extubation 81.92 +6.59 78.09 +7.03* 74.17 £7.26 **
MAP( mmHg) At eye opening 97.44 £6. 62 98.16 £7.15 97.09 £6. 81
At extubation 100. 39 +7.45 102.64 +£6.92 99.67 £7. 63
5 min after extubation 100. 13 £6.97 101. 28 £6. 58 99.04 £7.42

Compared with low — dose group, * P <0.05; Compared with middle — dose group, *P <0. 05.

R4 3 HBHE AR A AR L (v £5)

Table 4 Comparison of oxidative stress indexes among the three groups at different time points (x +s)

Item Time point Low — dose (n=27) Middle — dose (n =28) High — dose (n=25)
SOD(U - mL™!) Before surgery 126. 04 +17. 93 128. 36 +20. 18 126. 69 +19. 04

24 h after surgery 87.61 £11.25% 95.49 +14.02* 2 103. 86 £15.37 *#4
MDA (mmol - L") Before surgery 11.47 £1.82 11.01 £ 1. 96 11.73 £2. 14

24 h after surgery 19.69 +2. 744 17.24 £2.45*4 15.08 £2.29 *#4
CAT(U - mL™!) Before surgery 85.33 £9.27 84.97 +10.03 84.56 9. 68

24 h after surgery 66.75 +8.394 71.69 +8.55 4 76.91 £9. 13 *#4

SOD: Superoxide dismutase; MDA ; Malondialdehyde; CAT; Catalase; Compared with low — dose group, * P <0.05; Compared with middle — dose group,

#P <0.05; Compared with before surgery, 2P <0. 05.
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Table 5 Comparison of clinical indexes among the three groups (x +s)

Middle — dose (n =28) High — dose (n=25)

Item Low — dose (n=27)
Onset time of sedation(s) 94.36 £4. 42
Surgical time( min) 239.03 +£27.55
Recovery time ( min) 7.28 £2.04
PACU stay( min) 21.15 £4.27

82.29 +4.15* 75.17 £5.38 **

247. 46 +30. 13 250. 11 £29. 58
7.55+2.19 8.47 £2.42
21.49 4. 41 23.81 +£4.35

PACU; Postanesthesia care unit ;Compared with low — dose group, * P <0.05; Compared with middle — dose group, *P <0. 05.
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