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Abstract; Objective

general anesthesia induced by benzenesulfonate remimazolam for injection

To investigate the clinical efficacy and safety of

combined with esketamine hydrochloride injection in elderly patients with
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severe knee osteoarthritis undergoing total knee arthroplasty. Methods  The elderly patients with severe knee
osteoarthritis undergoing total knee arthroplasty were divided into control group and treatment group according to the
method of anesthesia induction. The treatment group received intravenous injection of 0. 1 mg - kg ~' benzenesulfonate

" esketamine hydrochloride injection for anesthesia induction.

remimazolam for injection combined with 0.5 mg - kg~
The control group received 0. 05 mg - kg ™' midazolam injection combined with 1 mg « kg ™" propofol emulsion injection
for anesthesia induction. The other anesthesia methods were consistent between the two groups. The recovery time,
hemodynamics, postoperative pain score ( VAS) , postoperative sedation score ( Ramsay sedation scale) , anxiety and
depression score (HAD) , mini — mental state examination score ( MMSE) , incidence of delirium (POD) and adverse
anesthetic events were compared between the two groups. Results A total of 232 patients were enrolled, with
115 cases in control group and 117 cases in treatment group. The recovery time of the control group and the treatment
group were (26.30 £4.84) and (24.52 £4.66) min, respectively; heart rate after induction were (71.84 +4.17)
and (73.58 +4.36) beats -
(76.13 £4.32) beats -
(84.11 £5.72) mmHg, respectively; mean arterial pressure at the end of operation were (86.73 £5.57) and
(88.51 £6.42) mmHg, respectively; VAS scores at 6 h after operation were (3.77 £0.54) and (3.53 +£0.69)

points, respectively; VAS scores at 12 h after operation were (3.21 £0.64) and (3.00 £0. 66) points, respectively;

min "', respectively; heart rate at the end of operation were (74.59 +4.46) and

min ', respectively; mean arterial pressure after induction were (81.90 +5.69) and

the postoperative 1 — hour Ramsay sedation scores were (3.82 +0.66) and (3.21 £0.57) points, respectively, and
the postoperative 6 — hour Ramsay scores were (2.65 £0.48) and (2.31 £0.46) points, respectively; at 3 d after
operation, HAD — A scores were (10.53 +1.86) and (9.94 +1.73) points, respectively; HAD — D scores were
(10.56 £2.10) and (9.86 £2.05) points, respectively; MMSE scores were (21.34 £1.82) and (22.22 +1.93)
points, respectively; within 7 d after operation, the incidences of POD were 15.65% (18 cases/115 cases) and
6.84% (8 cases/117 cases) , respectively; during anesthesia induction, the incidence of adverse drug reactions were
20.87% (24 cases/115 cases) and 9.40% (11 cases/117 cases) , respectively. The differences of above indicators
were all statistically significant comparing between the two group (P <0.05,P <0.01). The main adverse drug
reactions during the anesthesia induction period in treatment group and control group included hypotension,
hypertension, bradycardia and tachycardia. Conclusion Compared with the regimen of midazolam injection combined with
propofol emulsion injection, the regimen of benzenesulfonate remimazolam for injection combined with esketamine
hydrochloride injection for anesthesia induction can shorten recovery time, maintain stable hemodynamics, improve analgesic
effect, relieve anxiety and depression, improve cognitive function, and have good safety.

Key words ; benzenesulfonate remimazolam for injection; esketamine hydrochloride injection; total knee arthroplasty;

anesthesia induction; clinical efficacy; safety
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AB404001 11, Ht #E 3C 5« [ 24 #E ¥ H20054171, 3
WAL R B AR 29 A FRSTAT 2 ) A 7™ s #h R 3w Uik
W SR, RLA% « 5 52 2 mL/50 mg, #it % : 240629BP,
HEHESCS « [ 24 i 5 H20193336 , V17518 Fig 5 245 JI]K 17y
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4G0091C65 , 3t 5 . [FH 25 Y 5% H10970065 , 111 7= 55
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MmN AFIER  ICRREE A (T,) B2)a
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REEBTSRERBER  BE I AL R
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TP, 1 ~3 R BB, W AR Z 34 ~ 6 X
FEH VIR, R AR ;7 ~ 10 43 A B ZUPE 0 , XE LA 2
ZsIC R B E ARG 48 h 75 A S5 R H R SR
( patient — controlled analgesia, PCA ) Fl#M R4 I 91144 .

REHEETS 1 Ramsay SEHE" IEA5
BHARJE 1,612 h POBERFEE . PPt 12 (BUERA
T) & 6 4y (IRIETCR N )6 P59 .
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ERMEEE TS AT d ARG 3.7 d HIfE
JE 411 R B & (hospital anxiety and depression scale,
HAD) " 9Pfl 2 4L ARIBIIARIS B, HAD 513843
FEIE(HAD - A 7p 5 3%) AR (HAD - D 735 3K) ,
W14 ANFH, BHFEES T AKE, S0 E
R B R0 ~ 7 73 I8 ~ 10 S
JE11 ~ 14 53 R B2 15 ~21 g3 N,

BHEIAGThBE VAL B RS MR SR A SR
( minimum mental state examination, MMSE ) "2’ J%if& 32
(postoperative delirium,POD) KA EM, RJ51 ~7 d,
FFR10: 00 FH 2R AR PE 4L 7 ( confusion assessment
method ,CAM) 17 POD ¥4, CAM DAl v 32 24045 L)
T4 A5 TN RHAE < 2ot A BORE AR B A 0 Bl
TR SRYEFLRE B VUK B 5 AR AR SR R B
AR S 2l R R A 2 TR BU AR B R UK
A5 AT LAHE Ry CAM FPE, BIAF 7RI %, TRAT 1 d
FARJE 3.7 d F§ MMSE X & 35 D\ H 2 G8 #E 17 PP A,
MMSE &M 5 2 H |, 3 5 5E W) ) BIZeL
G-I - N CIEVAN AN 7= = IN IR S R B RS
2 AN RE U, B0 H PE ARy 0 438K
1 g3, 53 30 43, MR 408 SCAR R B2 ) 1Ky MMSE 3 73
CH =17 73 NE=20 gy hae =22 g3 R LR
=23 I3 JNFIEH .
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A 232 B B B A5 % BRAL I A 117 i)
FULLS 5], 2 28 5B 8 A O] AF O A 0T o e B TR
KT RITE T AREBLL (ASA 73955 — 5B T,
fEGETT ¢ E 2 R TGt L (¥ P >0.05) , 41 [i]
HAW M, LE 1,
2 2 ABEFAEIE . FREEET EF1 S 75 E A9 bb 3k

2 2 B TR (B BRI (] AR S T2 b 22 S8
TG it E X (¥ P>0.05), 5 MAAH L, 50
HY R IR A B A (P <0.01) , L& 2,
3 2 ARFMRINNZERIEILER

24/ T, T, T, [T, Ml T8, HR Fll MAP %5 T,

B34 i 2 R (3 P <0.05) il 41 85 T, F1 TS B ()
HR F1 MAP /K -F- 34 8 2 m T X B 241 (P < 0.05,
P<0.01),2 4% T, T, T, T,BF ) HR 1 MAP Lt
BOEGOTE L ES YR FRE X (F P >0.05),
W33,
4 2ABREREEBISREBBERMILE

HAJE 6 h AL, X gl Fnikgm gl s R s 12,
24 48 h VAS PF433 i R (3 P <0.05) . 55X H
HA L, R H ARG 6.12 h VAS $F43 14 5 % AR
(P<0.05,P<0.01);2 4 AKJ5 24 .48 h VAS #4551t
BOEG T L E R RGEIEE X (P >0.05),
5 B AH EE IR 20 1 PCA R 5 bR 1 DU AE
Giitiy bR E L (P >0.05) , L%k 4,
5 2HBERFHEFBITINILR

RIRARJG 1 F16 h (1) Ramsay BT 41 10 2%
RTXHRA (5 P <0.001) ;R f5 12 h,2 HIFHr L,
gt e EERITGE I EX(P>0.05) , WES,
6 2AHAEERERHEEMBBERITIHLLE

ARAG 1 d,2 4085 HAD — A Fl HAD - D $£43

®1 2 4BHE BRI AL

Table 1 Comparison of general information in two groups

Ttem Control(n =115) Treatment(n =117)
Sex (' male/female) 44/71 41/76
Age(years, x £5) 66.74 £3.18 67.29 £3.31
Body mass index(kg - m~%, x+s)  23.81 £2.45 23.63 £2.35
l((;::r?;eza;;hnm disease duration 8,75 +2. 53 .91 +2. 67
Surgical site (n, %)

Left side 52(45.22) 57(48.72)

Right side 63(54.78) 60(51.28)
ASA classification (n, % )

I 78(67.83) 74(63.25)

I 37(32.17) 43(36.75)

ASA ; American Society of Anesthesiologists ; Control groups:0. 05 mg -+ kg ™!

-1

midazolam combined with 1 mg - kg™ propofol; Treatment groups:

1

0.1 mg - kg ™! remimazolam combined with 0. 5 mg - kg ™! esketamine.

F2 2 ABHET RS JPRIRA B AT SR A LA (min,x +5)
Table 2

Comparison of operation time, anesthesia time and

recovery time between the two groups(min,x +s)

Ttem Control (n =115) Treatment(n =117)

103.62 +£21. 58 107.42 £19.77

Operation time

122.97 +16. 66 119. 44 +17. 56

Anesthesia time

Recovery time 26.30 +4. 84 24.52 +4. 66"

Compared with control group,* P <0. 01.
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FR  TEGE i # E 22 R TG F R (¥ P >0.05)
ARIGT d, 2 4L 1K) HAD — A F1 HAD - D #4308 AR
AL d B R EFEAR(I P <0.05) , SXTHRAAHE, i
BRI 3.7 d HAD — A il HAD - D 34344 i 35 1%
(P <0.05,P<0.01), .36,
7 2ABREREREIANINEERLLE

ARG 3.7 d2 HEE N MMSE PE5ARHT 1 d 3
WERFEML(E P <0.05);2 HARAT 1 d.ARJF7 d W
MMSE P55 W, TEGE it b 22 R o gt 22 8 X
(¥P>0.05), SXFAME, KmAR)E 3 d
MMSE 43 i 242 25 (P <0.01) , RJ5 7 d P§ POD %

R3 2 HBHEMASN S AR LB (2 £ 5)

Table 3  Comparison of hemodynamic indicators in two groups
(x +5)
Ttem Control(n =115) Treatment(n =117)
HR ( beats per minute)

T, 79.00 £5. 54 77.85 £5.72

T, 71.84 +4.17* 73.58 +4.36 ™

T, 72.93 £4.04 " 73.88 £4.24*

T, 73.53 +4.13* 74.37 £4.18*

T, 73.29 £4.24* 74.23 £4.31"

Ts 74.59 +4.46* 76.13 +4. 32 *#
MAP( mmHg)

T, 89.58 £7.01 90.39 £7.29

T, 81.90 +5. 69 * 84.11 +5.72*#

T, 84.47 £5.40" 85.36 +5.52*

T, 85.26 £5.06 " 85.62 +5.13*

T, 84.69 £5.56* 85.49 +5.34*

Ty 86.73 £5.57* 88.51 £6.43**

T, : Before anesthesia induction; T, : After induction; T, : At completion of
tracheal intubation; T;: At skin incision; T, : At 30 min after surgery start;
Ts: At end of surgery; HR: Heart rate; MAP: Mean arterial pressure;
Compared with T in the same group, * P <0.05; Compared with control

group at the same time,* P <0. 05, P <0. 01.

R4 2 HBEARIGEEIVET SARRE LY L
Table 4 Comparison of postoperative pain scores and analgesic

status between the two groups

Ttem Control(n =115) Treatment(n =117)

AR ERIL(P <0.05) LR T,
8 ZTEMIFM

X BE 2T PR A5 5 S0 PR I S R S R AR ROl
20. 87% (24 /115 49]) , G &AL M e 12 1] & o e
440 OB S B OBl E 3 B 5 X0 2H A R AT
SHIRRBEA B2 (F A A2 50 9. 40% (L1 /117 f4i])
AR S B i i 3 4 OBt 22 2 )0 3l
L X RS T SRR A RS AR
FARTXIRAL(P <0.05)

x5 2HBERFHEEITAILE (5,5 £5)
Table 5

Comparison of postoperative sedation scores in two

groups ( points,x )

Ttem Control(n =115) Treatment(n =117)
1 h postoperatively 3.82 0. 66 3.21 £0.57%#

6 h postoperatively 2.65 +0.48 2.31 £0. 46"
12 h postoperatively 2.11 £0.34 2.03 £0.31

Compared with control group at the same time, " P <0. 001.

®6 2 AURHAT I EEMAE L (72 £5)
Table 6 Comparison of early postoperative anxiety and depression

mood scores between the two groups( points,x +s)

Ttem Control(n =115) Treatment(n =117)
HAD - A

1 d preoperatively 10.48 £1.48 10.32 £ 1. 59

3 d postoperatively 10.53 +1. 86 9.94 +1.73"

7 d postoperatively 9.86+1.58* 9.32+1.62**
HAD -D

1 d preoperatively 10.43 £1.57 10.23 1. 63

3 d postoperatively 10.56 £2.10 " 9.86 £2.05 **

7 d postoperatively 9.72+1.74* 9.18 +1.61**

HAD: Hospital anxiety and depression scale; Compared with 1 day
preoperatively in the same group, * P <0. 05 ; Compared with control group

at the same time,*P <0. 05, P <0. 01.

RT 2 4UBEARERIIARIIRER
Table 7 Comparison of early postoperative cognitive function in

two groups

VAS(points, x +5)

6 h postoperatively 3.77 £0. 69 3.53 +0. 58%
12 h postoperatively 3.21 x0.64" 3.00 £0. 66 **
24 h postoperatively 2.67 £0.66 " 2.54 £0.60 "
48 h postoperatively 2.39+0.56 " 2.31+£0.46"
PCA(times, x +5) 9.76 +3.15 10.43 +3.36
Rescue analgesia (n, %) 11(9.57) 8(6.84)

VAS: Visual analogue scale; PCA ; Patient — controlled analgesia; Compared
with the same group at 6 hours postoperatively, * P <0. 05 ; Compared with

control group at the same time,*P <0.05,% P <0.01.

Item Control(n=115)  Treatment(n =117)
MMSE score( points, x +s)

1 d preoperatively 26.02 £1.57 25.71 £ 1. 66

3 d postoperatively 21.34+1.82" 22,22 +1,93*%

7 d postoperatively 24.83+1.77" 25.12+1.64*
POD (n, %) 18(15.65) 8(6.84)"

MMSE : Minimum mental state examination; POD; Postoperative delirium;
Compared with 1 day preoperatively in the same group,* P < 0.05;

Compared with control group at the same time,*P <0.05,*P <0. 01.
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FHA B F 435 R BAIG PR AR E | 17 8 0T 0 104575 M) Ik
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