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Abstract

Objective: To evaluate the efficacy and optimal combination of esketamine combined with sufen-
tanil in patient-controlled intravenous analgesia (PCIA) after laparoscopic total hysterectomy.
Methods: A total of 100 patients scheduled for elective laparoscopic total hysterectomy in our hos-
pital were enrolled and randomly divided into four groups, all of whom received PCIA. The control
group (Group N) received sufentanil 3.0 png/kg + metoclopramide 20 mg, which diluted to 100 ml
with normal saline. The study groups respectively received esketamineat doses of 0.25 mg/kg
(Group A1), 0.5 mg/kg (Group A2), and 1.0 mg/kg (Group A3), combined with sufentanil 2.0 pg/kg
+ metoclopramide 20 mg, which diluted to 100 ml with normal saline. VAS, Ramsay sedation scores,
and PCIA press counts were recorded at 2, 6, 12, 24, and 48 hours postoperatively. Additionally,
adverse events within the first 48 hours and QoR-15 scores on postoperative day 3 were docu-
mented. Results: Compared with the N and A1 groups, patients in the A2 and A3 groups showed
significantly better postoperative outcomes, including lower VAS scores, reduced nausea and vom-
iting, fewer rescue analgesia needs, and fewer PCIA button presses during the 6~48-hour postoper-
ative period. QoR-15 scores on postoperative day 3 were also higher (P < 0.0083). Additionally,
Ramsay sedation scores were lower at 6 hours in the A2 group and at 2 and 6 hours in the A3 group
(P < 0.0083). Notably, VAS scores at 24 and 48 hours were significantly lower in the A3 group com-
pared with the A2 group (P < 0.0083). Conclusion: The PCIA regimen of 1.0 mg/kg esketamine com-
bined with 2.0 pg/kg sufentanil demonstrates superior efficacy in postoperative pain management
for patients undergoing laparoscopic total hysterectomy, with improved early recovery quality and
a significantly reduced incidence of adverse reactions.
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1. 518

£ [ 2 4218 (Patient-Controlled Intravenous Analgesia, PCIA) & I8 i 55 4= 1 = VIFR AR 5 & F B0 808 7
Ko G 22 WE ARG B & 4 £ SRz [1), (EHEER B Z[2]. A& EHH (Esketamine), .44
A EREER, A SR (Ketamine) (45 g a4k,  BA S & H N-H 3E-D- K4 &R (N-Methyl-D-Aspartate,
NMDA)SZ AR w-Bi] J SZARSEA g, R E B A5 MR8 1228008 - WP DRI D . P98 DA AR AR
G2 BEAER[3]. 18 2 A B S oI /N R B 1 3R] SRR, AR A RE K BTRE FH B R 2L [H]
DB P R A (4], B RE R PR AR S5 %eCa s MR I AR e B 5 R W F & AE 2R [5] [6]
WG B VAL SR FUKAH B G 8725 K e H T IR S T B VIR RS PCIA BILAICH T %, AlEIRIE
AR JGEURE AR S % .
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2. #IRE I
2.1, —PRER

AW TR — TG BEPEBE ML IR S, BT 7T 1R A 2021 4F 4 A & 2022 4E 12 A, PINTHRIE AR 7
MEfEEE B AT E VIR S . RIS SA R, B MK (e)2 N 0.05, Giit2hak(l — B)N 80%.
2% Brinck EC %8 N\ [7]MIBF 7, SUEEIN IR IR 5T ARG 24 /NN SRR 98 L BN RN 2 20K, brifE
ZEN 2.22 oK. B MAIFEAR th s A STHE, SHEHEDTE 20 4555 FIER| 20% KV %,
RIS HHEARR 25 4, VUL 100 &8 . BAFRHE: (1) ASA 90N 1~11 ;5 (2) 4F#% 40 2 60
J%; (3) MHEIGH(BMITE 19 £ 24 kg/m? Ju N (4) R & IEHWHIEEREIM—E W= R ). HERRR
#E: (1) A FEEPIFREE RGP (A B DR E KR . S OISR, IR AE) . fh
FRGUPE (7™ S I BN S IR L IRRE T S BIORE O BB (R A B L RRESE)s (2) K
WA BUR 25 s 1B MR s () AJFMIEMAFE ThAE R (4) AT AEgRIs AL Ea . 5
Brprdt: (1) R HEEA R FAFRLEREE: 2) FAIEFRY KFAEHEE: (3) Zik
BWRMMEETCVESERBE VI 5 (4) BENLILE R B™ B33 S I SR AR o A 78 O3k e R R4 28
T R BB A B S E (g S . YX2021-133). ATI S S5 B FE DB MR E .

22. A%

BENLAGH R B SELAE G, T8I F 0T 4 5 AN B A5 S S 20 BC Rk, K SRS BEAL A DU 2H . X
HRZH(N )t FiH (AL 2H. A2 4. A3 H). AW AXE &I, BH KA TTRIARE L ARG Ui K
s A RO B AL BN RIS R 0 4L45 B . PCIA FIBCHI S5 3E 82 B 53 — & RIS AR YR BE AL AL 45 3R 58
Boo RATEEE 8 /N, 22K 4 /N, BF NS EBCFEML, FFBEiGR Y, 0B E(ECG). A A
FE(Sp02). i1 (BP) K ki L XUATFE HU(BIS), JF LA E > 6 Limin BT R A. ART 10 708, 457 10mg
HhZEKAAF 0.5 mg KAETHEATTALHE,  BE SRR ER K VE ST 0.03 mg/kg BRIEMEL: . 0.3 mg/kg AKFEIKEE
0.3 pgrkg £755 K JE J 1.0 mg/kg &' P, VAR ILRIRA sh 77y o 48 K FH nT AR B, PRI AL 2 B0 B2 L)
Y FFIE Ml SO RRBR VR . V) BT ERE 40 mg WA EG AN . AR DU K 22 1 5 2UGh T I IA 9 (4~8
mg-kg=1-h1). &F75FKJE(0.2~0.3 pg-kg t-h L) FU=CRT i 282 (1~2 pg-kgt-mint). @SR AHES . #7557
K JE e ol R B Al I TS 2, 4R IR AR IR £20%3E Bl Y, BIS H4ERFTE 40~60 2 7). 4ifl )k
I T ZERHE 1 809, AR 17 It A % BRI VR FE 5l HEVE 5~10 mg ERERRREEIR; O FRAKT 50 KIGrH), FHiE
BREZRTHE M 0.25~0.5 mg. AEEHT 30 73 8his AR il 2 A7 25 K e, ARG RmHE -y, #iE
0.04 mg/kg H A HIFRI 0.02 mg/kg BTG & LIS LIRS . B AT RS @A R, PPIRCFRR (ISR >
5mi/kg, FFIRSIEE >12 R157). AEdriRiERaE . R R BEIEN PACU 44t i . RfFRHEE B
FrKEUR (PCIA) . XTIEZL(N )45 T 4725 KJE 3.0 pglkg A4 G % 20 mg, FF LR KFREE 100
ml. W T4 53 25 T 3 7] EHERH (R E M 0.25 mg/kg 79 AL 2H. 0.5 mg/kg ) A2 ZH. 1.0 mg/kg [ A3 41).
F25KJE 2.0 ng/kg A SRS 20 mg,  [RIAE CAAE B SR /KRR 25 100 mio A& Sz BRI N TR V) 7 Bk #E R
%, HEE AW SHIEEE 2 mh, iR 1 ml. SUERE 15 2040, #id VAS 153 %(0~10 23)iF
PSR : VAS P74 >4, HlkiES 1~2 mg/kg 19T 2 EAT 4RO -

23. A5 PCIARR

XTREZH(N 245 T 4725 K8 3.0 pglkg FIH A S i 20 mg, FFRAAEEER /KRR 22 100 ml. A Fi 25y
s 7w AR EA (B A 0.25 mg/kg 9 AL ZH. 0.5 mg/kg () A2 4. 1.0 mg/kg ) A3 41). #7235 K8 2.0
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ng/kg FIH SR 20 mg,  [RIRE DAAE B AR KRB 2 100 mlo A 57 B N TR O Ik AR 2, HLiRE N
TR EE 2 mih, BEHER 1 mls BiE S a] 15 58,

2.4. MEIGHR

(1) WU BEHEREZER . REMEE: F2. 5. BMI. BRI K. ASA 732, FEtmk. AhE#E
WIFEAR: FARR A, BRI 73R R, 256 SR 2 R S5 &

(2) ARJGASIFNSA] 255 VAS 435 Ramsay 14 Bals5: RJ52h. 6 hy 12 h. 24 h, 48 h. VAS
Iy <3 N ENIIHIEHI R ITF. Ramsay PE4r: 2~4 7r Fon R E

(3) ARJ5 48 T NA R RN KR, WfEhfatr: WEHE, HBAF. Bl Xk, PRI,

(4) RJGASFWSE] 55 PCIA G 33 % R X H . WA RJE 2h, 6hy 12h, 24h, 48,

(5) AJEVUZH BFH A FHMEIR R

(6) AFT— KRR EILL 5 ARG 5 = RIS i & (QoR-15 ¥F47[8]).

25. GtFERE

e 43 MK FH SPSS 24.0 Goit AR T o IERUER A THRE R I + ArEE(X +s)FoR, A
Tf] b 25 SR FH B R 255 22 90 M (ANOVA) 3138 i Bonferroni ¥E3E/T £ B HLIRIE . B8 B ST H9HE %0k
TS — M R A o B B G B A W 70 . TSk E SR, LR ALELM (1IQR)[E R, 2RI
# UEER Kruskal-Wallis H 165, FF454 Bonferroni £21E/) Dunn’s #:361E47 2 B I, BEENE%H
P MFE B R i85 #E47 Aligned Rank Transform (ART)Z0 4. THECHORI CABIEORI 7 45 Bl (%) %7, ZH 1A B
K AR5 K06 (2 K6 56 BY,. Fisher ¥ i k6 6 (Fisher’s Exact Test) Jf-i# it Bonferroni ¥£i##47 %2 B LK IE. 4
R ER L P <0.05 NEZEMEARE; XT 2 EHE, Bonferroni £ 1EJ5 5 E MK TN dadjustea = 0.0083 6

3. &R

AHFFEILGN 100 1 H 3 (BE4H 25 ), & 5e ik 95 9. b, N ZHZeii 2 6, AL 41515 3 6, A2
HAN A3 BT KRV, BARKRVTRN 5%. KUGJRENERERATER 2 6], PCIA 1741k 3 #l, B5HR
TR

3.1. MRBHIGRBIRIELE

VIAAEAEES . BMIL TR A AR AP EF SR M ESF IR R AL - 2Z R TEgH AR (B P >
0.05), RHIFLHMILARFAEAS M R BEFRIT . KSR S A 1 24 ) A AR 4L ) 22 5 e 48
THEE (¥ P >0.05). A0, 5 ALAM, A2, A3 HAITIM ST F£(P < 0.0083), HAARLEH W% 1.

3.2. A EERERERESR VAS IS Ramsay EEHTE L

5N, AL AR, A2 4HA1 A3 ZH7E 6h. 12h. 24h F148h ) VAS 37 FEMK(P < 0.0083). 5 A2
HAHLEE, A3 ZH7E 24 h. 48 h 1) VAS PE7 BEK(P < 0.0083). ZiPErHTR T, BEERS AR, T 7050 A
Fi(ln A3 41), VAS PP BRI, JUHAE 48 h I BUR AU B AE(P < 0.001, 4LIRHN 72 = 0.503, Hf
[T 75 = 0.611). 2 h I PUZH VAS PF2p 7253 LG0T (P > 0.05). 5 N AHE:, A2 417E 6 h I
Ramsay i¥4) B4 (P <0.0083), A3 417f 2h. 6h i} Ramsay V¥4 F#iK(P <0.0083); 5 Al ZHAH%E:, A2 4.
A3 411E 6 h i Ramsay 115 B4 (P < 0.0083). A2. A3 414 f[H] 21 Ramsay Y140 % F G028 U (P >
0.05). Z&VEor BT R I, #4184k Ramsay VP40 41 B i) f 52 B2 e 35 HAA Guit % LA R (P < 2.22e-16)
W2, %3,
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Table 1. Comparison of clinical data among four patient groups
F 1 MEABEHIGREREELER

N#(n=23) Al#4(n=22) A24l(n=25) A3#4(n=25 Fli* P1H

FEWR, Xts) 50+4 50+4 53+5 53+5 176  0.160

R EFEE(BMI, kg/m?, X+s) 25+3 23+2 24+6 25+3 0.61  0.610
FARIE K, X£5) 92 +29 111 + 57 101 +£50 100 + 50 059  0.626
PRI K (5380, X £5) 114+3 132 + 56 118 + 50 118 + 50 0.60  0.612
RAFEIFRKBEE(ug, X*s) 41+11 31+25 3715 3715 1.05  0.374
ASA 5 () 2121 13/9 5/20 5/20 7.05  0.070
M, %) 3(13.0) 4(18.2) 0 (0)° 0 (0)° 8.83  0.032
LR, %) 4(17.4) 3(13.6) 7 (28.0) 7 (28.0) 222 0538
BEIRIBE (1, %) 1(4.3) 0 (0) 2 (8.0 1 (4.0 186  0.602
FEARE (1, %) 2(8.7) 0 (0) 0 (0) 0 (0) 6.40  0.094
MAEFEEZB], %) 2(8.7) 11 (50) 11 (44.0) 11 (44.0) 12.49  0.187

¥ SRR L, ST ERAEIRRGA). ASA SYUNIZUITIS . 0. EILE . BRI kSRR
Iy P 2545 I L ABIEOR 1 o bR . A B 5 AL AL, PP <0.0083.

Table 2. The comparison of VAS scores at different time points postoperatively among four groups of patients (X £5)

% 2. MAEEEREARRERTESE VAS IESEEE (X £s)

VAS P43 (X £5)

45
2h 6h 12h 24h 48h
N #l(n = 23) 143+0.66  357+0.95 3.13+0.82 2.04 £0.64 117 £0.58
AL 4(n = 22) 155+067  2.86%1.12 3.14+0.83 1.95 +0.58 114 £0.47
A2 4(n = 25) 116+0.75  2.40+0.91° 1.64 +0.49% 1.20 +0.65% 0.80 + 0.41%
A3 4(n = 25) 112£0.70  2.40+0.91° 1.64 +0.49% 0.96 £0.46%  0.64+0.49%°
F/H, P2 2.14,0101  7.58,<0.001  39.35,<0.001 20.42, <0.001 6.76, <0.001
Foam2 Paw, 17w 30.646, <0.001, 0.503
Foums P 172w 142.763, <0.001, 0.611
Fous Poaa, 17 2n 5.205, <0.001, 0.146

7 © VASITE DAL + bRifEZE(X +s)Row, SR SN R T Z 00T (ANOVA), FEbAT— 4 AR i 5
EOHT; @ PAERRSH B SAHEZEF PRI EEM,; ® SNAM, 3P <0.0083; 5ALMHL, °P<0.0083; 5
A240AHLEL, °P < 0.0083.

3.3. MABERG 48 h AT RR M SHEHEBRELE

5 NAME, A24H5 A3 ARG, K& AEZFIEIL(P <0.0083). 5 AL 4HHE, A2 H5 A3 AK)
Wl MR IR AR FEFEAR(P < 0.0083) . DUZHFERE., WA & AR K AR 22 R oGt = (P >0.05). 5
N ZH. AL 4IARES, A2 4. A3 MBI R TR (P < 0.0083). A2 Fl A3 AN DN 25 7 LS5 X
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(P>0.05). RN 4.

Table 3. Comparison of Ramsay sedation scores at different time points postoperatively among four groups of patients [M
(IQR)]
7 3. M EERFARERIE S Ramsay $EFHTS ELEM (IQR)]

Ramsay ###1F7[M (IQR)]

H)
2h 6h 12h 24h 48 h

N #1(n = 23) 3 3 2 2 2

AL 4i(n = 22) 3 3 2 2 2

A2 4 (n = 25) 2 2@ 2 2 2

A3 4(n = 25) 22 2@ 2 2 2

F/H, P2 13.53, 0.04 30.70, <0.01 4.65,0.199 4.18,0.243 6.77,0.08

Foaw Paw, 75w 82.074, <2.22e-16, -
Fuws Puws 175 um 99.012, <2.22¢-16, -
Fan, Pan, 175sn 19.857, <2.22¢-16, -

#: © Ramsayf#EET ) DL AL M (IQR)IFR R, 4H (AR FKruskal-Wallis HAG 36, I BhRE & 31T Aligned Rank
Transform (ART) 7 4T; @ PAERRSH B SAREFHGTEEEE; © SNAMLE, P <0.083; SALMHLL,
bP < 0.0083.

Table 4. Comparison of adverse reactions and rescue analgesia within 48 hours postoperatively among four groups of patients
(cases, %)
4 MEABEARE 48h AFREESHKEAERELE (B, %)

N ZH(n = 23) Al #i(n=22) A2 #(n = 25) A3 Z(n = 25) H P1H

I e 6 (21.7) 4(18.2) 5 (25.0) 5 (25.0) 0.03 0.993
s 8 (34.8) 8 (36.8) 1 (4.0)® 1 (4.0)® 5.86 0.002

M 1t 6 (21.7) 5 (22.7) 0 (0)® 0 (0)® 4.57 0.006
RS 1(4.3) 0(0) 0(0) 0(0) 1.05 0.377
A 1(4.3) 4(18.2) 5 (25.0) 5 (25.0) 0.10 0.398
R 8 (34.8) 6 (27.3) 0 (0)® 0 (0)® 7.46 <0.001

H: 5NZAAAEL, 2P <0.0083; SALAHEL, PP <0.0083.

3.4. MAREREEREE PCIA BHUREXHELE

N HAHEL, A2, A3 2 6~48h it PCIA % IR E# MK (P < 0.0083). Al. A2 Fl A2 H &I [A] B PCIA
BRAE R ZE R TG B (P > 0.05). ARG %0 B PCIA A R0 R A 7 2 = B g it
FRL(P >0.05), {HBHR A EA Gt 5 (P <0.001, n’ =0.342). ANFIZLHEIR 7 R B 221
B BA G (P <0.001, 7, =0.110). ZiRI%ES5.
35. MEBER—KERFE=ZXRERELLE

TEARRFEE 1 X(POD-1), MHEBEMFELMERENER LA ITE (P =0.648). 5 NH. AL
B, A2. A3 ARJE% =K QoR-15 £/ N % (P < 0.0083). 4% W% 6.
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Table 5. Comparison of total effective PCIA pressing times at different time points postoperatively among four groups of
patients (times, X£s)
5. MEREREGITERE PCIA BHURERBMELRCR, X£s)

N4i(n=23) ALZ4(n=22) A24l(n=25) A34(n=25 FH P14

0~2h 0.00 £0.00 0.00 0.00 0.00+0.0 0.00 0.00
2~6 h 0.43+052 0.27+0.55 0.44 % 0.65 0.36 +0.49 023 0878
6~12h 0.96 +0.98 0.68 +0.84 0.44 + 0.65° 036+0498 300 0.035
12~24h 0.96 +0.98 0.68+0.84 0.44 + 0.65° 036+049°  3.00 0.035
24~48 h 0.96 +0.98 0.68+0.84 0.44 + 0.65° 036+049° 306 0.032
Foaw Poaw 7:aw 2.200, 0.093, 0.068
Fuar P 70 wm 47.403, <0.001, 0.342
Fau, Pans 7zn 3.705, <0.001, 0.110

: SN, 3P <0.0083; S5ALMLL, P <0.0083.

Table 6. The comparison of recovery quality between four groups of patients one day before surgery and three days after
surgery (scores, X*S)
6. MABERF—REREE=ZRRERELLB(S, X+s)

N 4i(n=23) Al Z1(n =22) A2 4 (n = 25) A3 41 (n = 25) F P
POD-1 139.9+4.2 140 £ 4.2 138.5+ 6.5 138.5 +6.4 0.55 0.648
POD+3 114.1+9.1 115.1+£8.0 122.4 +7.3% 121.0 £ 5.322 7.41 <0.001

#: SNZAHL, 3P <0.0083; S5ALMHLL, P <0.008.

4. ¥1ig

s A FE VARG S EERAL R . RIERMN. L85 & CO, < E 51K [ # A #
A FTEL[9]. BT SR &7 25 K JE)EAR GBI B T IZ A, R PR o MK L 5 2 BRI A )
FSRIEM . BEHFIEEN, BURSCRREESGE, RMMINA B SRE[L] [10]. 28 EmE T 5
G2 UhRIBERL, Yk s — 25 FH A ORI FH o B ST Bk vk S S ) S i P i B B AR
Z LU FUIESE R 51 [7], HFAE PCIA WA R i 52 14 AR B AH SV 75 ik — 5 B

I A & B (<1 mo/kg) AT LB H0H] NMDA 324305 FATHMH s E, BRI A i i fe %
SR 2 PE[11]-[14]. W2 AF[15]Z5 2R I, R S@UIEHER - #7257 KJE ARG 6 h~48 h /Iif VAS ¥4 i
EHREL, XE5AALG R 5. KRG 2 /08, F. @ik 53R SUEH (>0.5 mg/kg) & 2 1 5% T BRI SCR,
1M AL ZH A7 SR R Je ke, I AR50 B S0 ] Skl R e A AR fMELR RURE , B JCR B I — 5, (R[]
ERRIEG 8 o TEARJG 6~48 /Nf, A SFURER R ILH B 2 A AR DG B L%, b A3 417E
24h. 48h ] VAS VP AR . PR Mt —Dirsl, ARG MRS MRE L EREE, H
%2R 5 YRS IEHS. 5 N 45, 6~48 h & PCIA #UE kBT N 41 H T 75 Fh Rk
I, PEn A2, A3 BURCRIE T N 4L, Higb 7B K2 . A2 4R )5 6 h i Ramsay #1-73 F#1IS,
A3 HARJE 2h #1 6 h Itf Ramsay P-4 FRAIC, BLEHIT /21t 70 2 B A3 HARE /KT R T R . 3 w] S
YEJ9 NMDA SZARFEHR, AT LA M ook 28 22 G0t A ml s o BE SR, RIS Fr 2R 25 (hn &7
SR JE)ILEERT, T e 1Y SRR AR IR0 ] B AR AR DG AN BSOS, AT 38 G R T Fr 2R 24501
B T AR ) B B AN 24 P ) . i — 2P I AR, A3 AR T HAR AL R B KPR RS
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B, X ] e 3w G I CE AR PR [ B T A 2 X A AT KA 28 R G S B ) T SR O . X 25 SRR
B e 1) S ) U (R P (. A3 ) MY B R BURRACR., IC R MR 5 2 VAN S 27 3& 1 . Wang X
SET16]RT TR, AR S Bk 30 =) S T A S 3B 1 O o MK I JXURR:, H AT RE$R sk A AN B S B R A
o REEFEH, N A AL HPEEL. Rt .. RERRAES AR T N A, HERTS
TR HR— P RARF M. RGH 3 RIKEFREL TR, A2 41, A3 4l T HAh4l,
KATRES R R SR SRR I A 87 25 K 8 1) 2 AR U BUR U7 St R AL BUR R b Bl i R
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