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Application of remimazolam in obese patients undergoing
laparoscopic cholecystectomy*

Shen Xiao-xiao', Sun Yan-ni*
(1.Department of Anesthesiology, Tongchuan People's Hospital, Tongchuan, Shaanxi 727100, China;
2.Department of Anesthesiology, Shangluo Traditional Chinese Medicine Hospital, Shangluo,
Shaanxi 726000, China)

Abstract: Objective To investigate the application of remimazolam in obese patients undergoing
laparoscopic cholecystectomy. Methods This study included 120 obese patients who underwent laparoscopic
cholecystectomy at Tongchuan People's Hospital from September 2021 to February 2024. Patients were randomly
assigned using a drawing method: odd-numbered patients to control group (n = 60) received propofol for anesthesia
induction; even-numbered patients to observation group (n = 60) received remimazolam. The two groups were

compared for anesthesia recovery outcomes, hemodynamic parameters at different time points [before induction of
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anesthesia (T,), immediately after intubation (T,), immediately after pneumoperitoneum (T,), immediately after
extubation (T,)] [mean arterial pressure (MAP), heart rate (HR) ], oxidative stress indicators before surgery and on
postoperative day 1 [superoxide dismutase (SOD), malondialdehyde (MDA), glutathione peroxidase (GSH-Px) ],
cognitive function [Mini-Mental State Examination (MMSE) ], and incidence of adverse reactions. Results There
were statistically significant differences between the two groups in awakening time, extubation time, and post-
anesthesia care unit (PACU) stay, with shorter durations in the observation group (P < 0.05, t-test). Repeated
measures ANOVA revealed that MAP and HR levels at T, T,, T,, and T, showed significant differences across time
points (P < 0.05), between groups (P < 0.05), and in interaction trends (P < 0.05). The observation group maintained
higher MAP and HR levels, indicating more stable hemodynamics. The changes in SOD, GSH-Px, and MDA levels
from preoperative to postoperative day 1 were significantly smaller in the observation group (P < 0.05). Similarly,
the change in MMSE score was smaller in the observation group, indicating better cognitive preservation. The total
incidence of adverse reactions was significantly lower in the observation group compared to the control group (P <
0.05). Conclusion Remimazolam effectively shortens awakening time and PACU stay, improves oxidative stress

indicators and cognitive function, and has a lower incidence of adverse reactions in obese patients undergoing

laparoscopic cholecystectomy.
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1.1

laparoscopic cholecystectomy; remimazolam; obesity; anesthesia; hemodynamics; cognitive

B AR 5 B) 3 [ R I B Ui P 23 43 9% (American Society
of Anesthesiologists physical status classification, ASA)
I 0%, BA W 3204 B R s @R IR & .
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ASA M) IR/

my O W T e
. 1] (Hwxs) 1% % T M

. wr g 0
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WELH 35125 67.61+3.14 33 27 34 23 3
X/t 0.136 0.247 0.134 1.151
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HIARA, A5 T b 7R P £ IR R I E DB P iy B T

iU (heart rate, HR) | Il 5040 A1 EE o0 B & B i He,
XU 5 %4 (bispectral index, BIS) 48 00, JF 38 4o
A B Jok 2 I L o T SR g S A
76 JFR B 175 5 B0 64T 3 min A9 25 A48 R, A B IRE
5 Limino 75 JBRIRE- S B B, X6 BE ZH # Dk 032 35 9 90
3 L AR VE S (VG 2 I 25 A BRA W) [ 25 HE
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W98 T BIS<60 J& 4 T & R IR i (A db il 25 i 4y
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0.6 mg/keg MM MR EF X KJE (HE A2l
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HEAT HLBIIE o 78 PR B 2 457 o B, X HR 25 o
ik 5% 1 EE R B 2 K e (BB AR 250 A R 5T AE A
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AR v R 1 IR AN HR 29 25 0 2 b U 1 VR B
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PACU ) 5% B4 I} ]

132 Az AhFHE4AFs TREE ST,
BEIZI(T) IEBDZI(T,) R RIZI(T,) , K FH 3l
Jok 1 HE WA K I SF 2 3 ik (mean arterial

pressure, MAP ) , 38 525 .U FL W IUASCRS I HR .
133 fAemisc TARFIAARE 1 d, T 5
92 % i 32 35 (Mulliskan 42 % K i AR A, 3& [ Thermo
Fisher Scientific B4 2% ) ) 46 M & 4 16 9 B 1k
(superoxide dismutase, SOD ) 12+ bt H ik o & 1k W
Jiff ( glutathione peroxidase, GSH=Px ) 7K 3, [F] i+ 3 i
i AU % MO Aok W oE N W
(Malondialdehyde, MDA ) 7K *F- , i 51 &5 ¥ W4 [ B o
BAEY TR T
134 kit TARETKEARIE 1, A6 5K
FOR S PE AL & £ (mini-mental state examination,
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B 73 B R JH SPSS 26.0 Ge it ik . iR
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I B3 0 5 22 43 A 5 T BB RE DU B T B
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R E S
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WL %< 20 55 o0k BRZH 1Y I I E) L 4K 8 I Ja] R
PACU {5 A Bf[E] L #8 , & oK 0, Z R A G %=
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2.1

*2 WAREEREKEREF PACU =B iE tb &

(n=60,min,x +s)

5 SRR IF] AT PACU {5 I ]
X IR 12.62+2.59 14.89 +2.67 28.57 +4.31
WA 10.16 +2.18 11.01+2.23 2226+3.24
t{H 5.629 8.639 9.065
PfH 0.000 0.000 0.000
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AKOF LA, SR E 2 I 0 G T 22 40 L AR
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B X (F =63.947 Fl 21.154, ¥ P =0.000) ; @ W44 HR /K F- 4, AH X I3 3 ) 2 B A s 5 O i 4
15 %] B0 MAP  HR K P H 8, 22 A7 Ge it 22 2L MAP HR KPR ML L8, 2 A G it = X
(F =31.314 Fl 32.133, ¥ P =0.000) , W %8 4 MAP,  (F=5.315#13.727, P =0.001 10.012) . W% 3.

%3 WAFRENESMAP HRATELE (n=60,x+s)

MAP/mmHg HR/(¥X/min)
Ty T, T, T, Ty T, T, T,
poyits:l 97.25 +10.43 80.29+9.03  79.78 + 8.86 85.49+9.26 79.37+889  69.33+7.64 7036+8.12  69.09+7.54

il
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0.05) ; RJi 1 d W2 SOD . GSH-Px 7K 3 14 %5 %} iR

F4 WASHREIERKTERLEE (n=60,x+s)

SOD (u/mL) MDA/(mmol/L) GSH-Px/u
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i 0.077 7.370 34.000 0.157 15563 23.203 0.134 5.099 22726
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HARJE | d By MMSE PEOF FUES, 2 oK 30, 250 s gl A B o 2 B A SR T e 4. W% 6.
TR (P <0.05) s RJG 1 d W% MMSE 373 45

Sof W 2 . WK 4L X A RS RS 1 d Y %6 WATRREZERR [n=60.41(%)]
MMSE ¥ B 2 H L3, & e 5, Z R A S it = T =

N e . . 215 =Sl Bt s fRIME  WEHE it
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B R B /N T X IR . W5, XL 3(5.00) 3(5.00) 4(625) 1(1.67) 2(333) 13(21.67)

WA 1(1.67) 000.00) 1(1.67) 000.00) 1(1.67) 3(5.00)
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o3 S RE1d Ll 52 5 B 1) 83 AR DR L 3 /0 R R PIT
o 28794102  2224+097  -655+1.16 RGBT MR 45 A 0 B RIG YT O R, SR, B
LR 28.58 + 1.06 25.74 + 0.86 -2.84+0.43 BB AR TR P 2 T I S YRR I XL AR ) 3 &
i 1.106 20913 23229 iE o TE PR BEAE BT I, 24 W) 08 4 AR RR B B R A ARG
i 0271 0:000 0.000 LA TR B e T A R R
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