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[ Abstract] Objective To investigate the effect of remimazolam on entropy index and
sedation score in elderly patients after hip replacement. Methods The clinical data of patients
who underwent hip replacement in Hangzhou Fuyang Hospital of Orthopedics of Traditional
Chinese Medicine from June 2021 to June 2024 were retrospectively analyzed and divided into

the low-dose group and the high-dose group according to the different doses of remimazolam
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used during the operation. The response entropy (RE), state entropy (SE) and bispectral index (BIS) of brain
function entropy index at each time point, Ramsay sedation score, cognitive function (MoCA and MMSE)
score at each time point, perioperative anesthesia-related indicators and postoperative adverse reactions were
compared between the two groups. Results A total of 100 patients were included, with 52 in the high-dose
group and 48 in the low-dose group. The RE, SE and BIS values of the two groups at each time point during
the operation were decreased compared with those before the operation (P<0.05), and the Ramsay scores
were higher than those before the operation (P<0.05), but there was no statistically significant difference
between the two groups (P>0.05). Compared with the high-dose group, the intraoperative MAP and HR
fluctuations in the low-dose group were smaller, the MoCA and MMSE scores in the low-dose group were
higher after surgery (P<0.05), the recovery room stay and awakening time in the low-dose group were shorter
(P<0.05), and the total incidence of adverse reactions in the low-dose group was lower (P<0.05). Conclusion
Low-dose remimazolam can provide good sedation effect for elderly patients undergoing hip replacement,
maintain hemodynamic stability, reduce the occurrence of postoperative cognitive dysfunction, shorten

recovery time, and has better safety.

[Keywords ] Remimazolam; Entropy index; Sedation score; Elderly; Hip replacement; Cognitive function
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Table 1. Comparison of general data

FFE GG AL (n=48) FlEAl (n=52) Uz P
PES [n (%) ] 0.204 0.652
% 28 (58.33) 28 (53.85)
& 20 (41.67) 24 (46.15)
T (xts, &) 67.25 +5.42 68.16 +4.95 0.878 0.382
ASAZTH [n (%) | 0.335 0.846
I 13 (27.08) 12 (23.08)
il 25 (52.08) 30 (57.69)
11 10 (20.83) 10 (19.23)
EIERE n (%) ] 1.046 0.593
WD 11 (22.92) 12 (23.08)
eI 9 (18.75) 14 (26.92)
HAl 28 (58.33) 26 (50.00)
MLrsEd (x £, L) 123.54 +8.95 121.27 £9.78 1.208 0.230
Ik (X s, mmol/L) 5.81+0.78 5.84 +0.66 0.208 0.836
WLEF (X £5, pmol/L) 75.49 £ 8.25 76.82 +8.11 0.813 0.418
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2.3 fHFHTS

PR FE SIS 5 min, VIR S861E Y ok |
AREEH) Ramsay PF20H i 3 5 TARAT (P<0.05) ;
19 21 1] 4% I 7] i Ramsay 373 22 5 o 48 14 28 X
(P>0.05) . HARILE 3,
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Table 2. Comparison of electroencephalogram detection indicators (x +s)

€2 R4 (n=48) R (n=52) t P

RE
N 89.65 +5.12 89.48 +5.25 0.164 0.870
% %55 min 76.42 + 421 75.95 + 4.38" 0.546 0.586
YRz 7142 +4.45" 69.75 +4.26" 1.917 0.058
E BRI 5K 63.32+4.23" 61.68 +4.12° 1.963 0.052
PN 58.52 431" 56.88 + 4.09 1.952 0.054

F 352.275 430.032

P <0.001 <0.001

SE
N 88.72+£5.11 87.69 £5.22 0.996 0.322
% %55 min 75.12 + 4.18" 73.52+4.19° 1.910 0.059
Yz 68.15 £4.23" 66.91 +4.26" 1.459 0.148
E BRI 5K 63.18 + 4.30" 61.66 +4.41° 1.743 0.085
PN 57.55+4.27" 56.28 + 4.19° 1.500 0.137

F 354.445 382.548

P <0.001 <0.001

BIS
N 90.38 +5.21 90.25 + 5.46 0.122 0.903
% %55 min 77.12 +5.04* 76.87 +5.13" 0.246 0.807
Yz 72.16 +4.89" 7078 £5.17° 1.369 0.174
E BRI 5K 65.75 + 4.67* 63.90 + 4.92° 1.925 0.057
PN 62.88 + 4.65" 6123 +4.51° 1.801 0.075

F 236.497 274211

P <0.001 <0.001

E: HRMAARATIE, ‘P<0.05,

%3 RamsayfEEESLLE (x5, 9)
Table 3. Comparison of Ramsay sedation scores ( x + s, points )

P ] A5 IR (n=48) rarilA (n=52) t P
AR 1.02 + 0.06 1.04 +0.07 1.528 0.130
15555 min 3.12+0.32° 3.24 + 037" 1.728 0.087
A7) g et 4.18 +0.31° 4.21+0.36" 0.445 0.657
Bk 521+0.78 5.26 +0.81" 0.314 0.754
N3 542+ 1.09° 5.75+1.12° 1.491 0.139
F 388.688 413.825

P <0.001 <0.001

E: HRAARATE, ‘P<0.05,
2.4 IMiRENHZE

R 2 4% B[R] 5 MAP Je Y) el . BBy
sy AREEEF HR BT AR (P<0.05) , IG5
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R 20 MAP, HR B 8h ¥/ Tl dl; R
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R4 MFEHNZULE (Xx+5 )
Table 4. Comparison of hemodynamics (x * s )

Ei=2D A2 (n=48) riilikdl (n=52) t P

MAP ( mmHg )
PNl 96.12 + 5.38 95.82 +5.42 0.278 0.782
V355 min 94.61 +4.35 92.94 +4.26 1.939 0.055
i 91.38 +4.18" 87.95+4.27° 4.054 <0.001
A TR 86.31 +4.34" 82.18 £ 4.12" 4.811 <0.001
PN 83.52 + 4.06" 80.25 £ 4.19° 3.957 <0.001

F 68.826 115.497

P <0.001 <0.001

HR (iK)
AHT 78.52 + 4.62 78.85 +4.55 0.142 0.888
V355 min 78.18 +4.22 77.62 +4.10 0.601 0.549
YRz 77.52 +4.11 75.89 +4.02" 2.004 0.048
A TR 75.76 + 4.18" 73.72 + 4.08" 2.469 0.015
PN 74.08 + 4.13" 7212 +4.02° 2.527 0.013

F 9.182 22703

P <0.001 <0.001

E: HRARALE, “P<0.05,

=5 INMINEBEIERIEE (x5, &)
Table 5. Comparison of cognitive function scores (x + s, points)

P[] 52 R B (n=48) FglEA (n=52) t P

MoCA
ARHT 27.25+1.52 27.18 £ 1.45 0.236 0.814
AJ58 h 2436 + 1.64" 22.12+1.23" 7.765 <0.001
ARJF12h 25.15 + 1.42" 23.84 + 1.36" 4.172 <0.001
RJF24 h 26.78 = 1.48 2527 +1.44° 5.170 <0.001

F 38.442 124.781

P <0.001 <0.001

MMSE
PN 28.15 £ 1.06 27.87 +1.12 1.281 0.203
AJE8 h 26.12 £ 1.16" 23.95 + 1.42° 8.328 <0.001
AJF12h 2643 +1.22" 2412 +1.38" 8.839 <0.001
RJF24h 26.74 +1.28" 24.68 + 1.36" 7.784 <0.001

F 27.574 99.473

P <0.001 <0.001

E: HRIARATE, “P<0.05,
2.6 EFAHEIER
PO AL B AR AT R) . A ROR B2 S gt it

2.7 ARRM

R 2H R0 AN RS B e A SR AT

B (P>0.05) ; R 2H B EKE 205 B ] wmH, ZRASITFEN (P<0.05) o BRI
SRR )24 0 TR Rl A (P<0.05) o Ak # 7o
W 6,
=6 BEFARHAEREE (x+5 )

Table 6. Comparison of perioperative indicators (x + s )
P[] 2 (n=48) rflal (n=52) t P
BB E] (min ) 4.88£1.06 527+1.14 1.768 0.080
WA ZE AR R ] (min ) 38.62 £4.51 42.85+5.12 4.369 <0.001
AR (YC) 1.12+0.22 1.23+0.35 1.864 0.065
SRR TH] (min ) 7.12+ 1.08 825+ 1.13 5.103 <0.001
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R7T REFARRRLILE 7 (%) ]

Table 7. Comparison of postoperative adverse reactions [n (%)]

AN fFRI AL (n=48) rfl gL (n=52) Ve P
I 417141 1(208) 2(3.85)
RN LS 2(4.17) 6 (11.54)
PR 2 (4.17) 6 (11.54)
PNGIEI 1(2.08) 2(3.85)
SRR 6 (12.50) 16 (30.77) 4.855 0.028
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