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Effects of low-dose esketamine on remifentanil-induced
hyperalgesia in patients with benign ovarian tumors
undergoing laparoscopic resection®
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Abstract: Objective To investigate the effect of low-dose esketamine on remifentanil-induced hyperalgesia

in patients with benign ovarian tumors undergoing laparoscopic resection. Methods A total of 123 patients with
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benign ovarian tumors who were treated by laparoscopic resection in Maternal and Child Health Hospital Affiliated
to Nantong University from January 2019 to March 2021 were selected and divided into group A, group B, and
group C by random number table method, with 41 cases in each group. After induction of anesthesia, groups A and B
were given esketamine 0.8 mg/kg and 0.6 mg/kg intravenously respectively (infusion completed within 15 minutes),
while group C didn't use esketamine. The operation time, recovery time, extubation time, and 24 h cumulative
morphine consumption were compared among the three groups. The hemodynamic indexes (heart rate, mean arterial
pressure), pain stress indexes prostaglandin E2 (PEG2), substance P (SP), and visual pain simulation (VAS) scores
were compared among the three groups at different times. Adverse reactions during hospitalization in the three
groups were compared. Results There was no significant difference in the operation time, extubation time, and
24 h cumulative morphine consumption between groups A, B, and C (P > 0.05). The wake-up time of group A, group
B, and group C was statistically different by variance analysis (P < 0.05). The wake-up time of group B was shorter
than that of group A and group C. There were significant differences in heart rate, mean arterial pressure, time, and
interaction between groups A, B, and C (P < 0.05). The heart rate and mean arterial pressure in the group were
increased (P < 0.05). Compared with intraoperative, the heart rate, and mean arterial pressure of the three groups
were decreased at 1 h after operation (P < 0.05). The heart rate and mean arterial pressure of group B during
operation and 1 h after operation were lower than those of group A and group C (P < 0.05). There were statistically
significant differences among the PEG2 and SP groups, time and interaction among the three groups of patients in
group A, group B, and group C (P < 0.05). Compared with before operation, the levels of PEG2 and SP in the three
groups were increased during operation and 1 h after operation (P < 0.05). Compared with intraoperative, PEG2 and
SP of the three groups increased at 1 h after operation (P < 0.05). There was no significant difference in preoperative
PEG2 and SP between groups A, B and C (P > 0.05). The levels of PEG2 and SP in group A and group B during
operation and 1 h after operation were lower than those in group C (P < 0.05). There was no significant difference in
PEG2 and SP between group A and group B during operation and 1 h after operation (P > 0.05). There were
statistically significant differences in VAS score, time and interaction among groups A, B and C (P < 0.05).
Compared with 2 hours after operation, the VAS scores of the three groups were decreased at 6 hours and 12 hours
after operation (P < 0.05). Compared with 6 hours after operation, the VAS scores of the three groups were decreased
at 12 hours after operation (P < 0.05). There was no significant difference in VAS scores between groups A, B and C
at 2 h after operation (P > 0.05). The VAS scores of group A and group B at 6 hours and 12 hours after operation
were lower than those in group C (P < 0.05). There was no significant difference in VAS scores between group A and
group B at 6 hours and 12 hours after operation (P > 0.05). There was no significant difference in the incidence of
total adverse reactions among the three groups (P > 0.05). Conclusion 0.6 mg/kg and 0.8 mg/kg esketamine can
effectively prevent remifentanil-induced hyperalgesia and reduce pain in patients undergoing laparoscopic resection
of benign ovarian tumors. However, the dose of 0.6 mg/kg is prior to the 0.8 mg/kg dose in terms of shortening
recovery time and stabilizing hemodynamics.
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(American Society of Anesthesiologists, ASA) 732 ™ | |
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FEBRARE . DAL 3 A H #2532 S Ml 576 77
s QINHIBE A B AR PR s OE A
NREA 2 ; @HFLI Lt ©F IF HAb T b
R @GIFMMB . T REHAIERGIRIE -
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F1 BHEBEIRAFIBMILE (n=41)

_ _ _ ASA 54 Bil(%)
28 5 I, x+s) BMI/(kg/m?, x + 5) R (H, x+s)
19 13

AH 40.26 £9.27 22.57 £2.58 7.86 +1.21 21(51.22) 20(48.78)
B4 38.75 + 8.61 22.81 +2.63 8.09  1.04 19(46.34) 22(53.66)
c4l 39.02 + 8.94 22.36+2.74 8.15+1.37 23(56.10) 18(43.90)
F/xMA 0.332 0.296 0.652 0.440
Py 0.718 0.744 0.523 0.660
1.2 FBEEFAE AREER EIREERS B]) SAE R (F ARG R E L2k

P B RTS8 h AR B8R, EA T ARE T,
R FH 22 Dy RE AR fi PR AE s 47 A (b 5t o A2 R A
PR R ) M 00 25 AR, L0 38 DK R 40 A R B Bl ik
I E A5 AR AR w5 A I (47 T 25 AR A
PR ] ) 1.5 me/kg T2 BT i P22 B (V155 4 g 15 24 JBC
By A FRAF])0.15 mgrke i 25 KJE CH B AR 26lk)
1 wotkg FATREEA S . A4 B A RREE S5 20 0
o5 1 3w SR R (VL 7548 Ji B2 24 i 4 A3 PR A 7)) 0.8
mg/kg . 0.6 me/kg #t DK 13, 15 min i {3 58 52, C 1A
25 T 30 A) AR o PR IR AE R - 3 20 B8 E A Dk T T
i 55 KJE 0.3 we/ (kg min) &2 5 N8 6 mg/(kg+h) ;
R P R A 1L 9 Bl AR BE R 1Y 209 25 A, il F SUIR
T8 BAEFFTE 40~50 5 TR G5 dI 57 B 45 F i 25 K2
P RS B WP S R0 S B T AR
=, WEE 90 min J& 7526 (WL 57 5 AR 24 h R K A
P BRI A R AT R (T 2 < 1 1) A Bk KO e e 7
B2 100 mL, ¥ . 0.5 mg/mL) , FiE A 1 mg, BiE B
[7] 10 min.,
1.3 W45

O F- AW 8] (U7 fz 22 8% 5 W R]) 750 i [a) (7~

BHFE) S 24 h e R . @ i dh )y 248
B : AR BT 15 min A #1030 min  RJ5 1 h B FH O F
SISk . P IR b AR AT RS 1 h
A 51 B# & E2 (Prostaglandin E2, PEG2) . P ¥ it
(Substance P, SP) . 735l T ARG AR ARJF 1 hih
R KO, 50 43 S (e 3 3 200 v/min, B0
8 em) , WAR LI , >R FH TG HOK 4 92 W% A 12 A T
A& A LR R ARAR ., @R
Ji 2 h  RJG 6 b RJG 12 h #9158 7 0 B 400 43 %
(VAS)PF4Y o 2R FH VAS 3 U0t 8 38 95 i R B0 E 1 7 9
53,043 RIRTCH L 10 0 RoRRIZURIR . O3 A8 #H
ZIPIAE AN R R o
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2.1

0.05); 3BHEAFMEI A, L2, £5%
HEit2:mE X (P<0.05), B4LJREERE) % T A 41
MCH (P<0.05); A5 CHIMER T LI, 2
SEGITFE L (P>0.05). W#E2,

F2 SHABEFRBEXIEROLE (n=41,xxs)
21571 FAREFA])/min IR ] /min PR ] /min 24 h HE 2P i /mg
A 65.28 £9.36 13.09 + 2.38° 13.27 £3.46 20.43 £4.18
B4l 62.75 +9.07 10.72 £2.14 13.05 £3.18 21.03+5.14
CH 64.03+9.21 12.68 +2.36' 11.78 £3.06 22.15+3.76
F{E 0.773 12.749 2.530 1.615
PfH 0.464 0.000 0.084 0.203

. 5B, P<0.05,

2.2 3HABRFAEE S MRS FERA LR
3 BFARAT 15 min, RF30min, RJF1h>
P PKE R, R E I Ry 22
ST, A5 ORI A0 R SR Bl ik E
2R (F=11436 110435, # P =0.000), %4
AR 30 min, ARJG 1 hLEBPRTF AT 15 min, F3
SR T AR 15 min (P<0.05), RJF1hD%E

1% T K 30 min, F 33 Ik K AR T R 1 30 min
(P<0.05). @3dAm0F. FHIAKkEAZER
(F=9.872 #17.426, ¥JP=0.000), B# A 30 min,
ARIFE1ThDFREFTAAMCY, FHHMKEMRT A
R CAL, M sh SR A . B3 UL
TR kAR 2% (F=9.853F18.954, ¥
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*®3 SHEBEAERERMAINNFIERNLLE (n=41,x25)
. L2/ (YK /min) S48 ik /mmHg
KA 15 min AH130 min AJE1h RHT 15 min AH130 min ARJE1h
A4 89.43 8.76 108.21 +9.86" 103.45 + 8.637% 75.08 +7.24 104.26 +7.947 9235+ 6,727
B#H 88.14 £9.17 9472 +9.16™% 92.81 +8.257% 76.18 + 8.03 9321 +8.437 80.36 + 6.9572%
C4 90.43 +9.03 112.43 £9.757 101.71 + 8142 7432 +7.68 102.83 +7.657 91.08 + 7.847%

& : Q5 ARHFT 15 min R, P<0.05; Q54K 7130 min FLEZ, P<0.05; @5 A4l .C4LHHK, P<0.05,

2.3 BHBE NN IE 2 KRN IR LR
SHBEARN . R RJF1ThPEG2, SPK
TR, SR E M T 20, 5 R
DA [R] ] 5 B PEG2 . SPK A 2253 (F=12.436
19418, P =0000), FHAT . RF1hE
PEG2. SP/K-Ffm TARHE (P<0.05), RfG1hy

PEG2. SPKF & FARH (P<0.05) . @341
PEG2. SP/KFA 25 (F=6.128 f15.126, P=0.018
0.028), AZHMBHART | RJF1hiPEG2, SP
BT Cdl (P<0.05). B34/ PEG2, SPI/KF7AE
e $h 22 % (F=9.021 f18.732, ¥ P =0.000) .
W4,

x4 SHABETRAESEBMHIEIROLLE (n=41,xx5)
PEG2/(pg/mL) SP/(g/mL)
4L o X X — X X
AR AR ARJF1h PN AR RJF1h
A% 108.43 + 13.06 121.48 + 16.43% 138.75 + 182172 421+0.86 5.56 +0.85" 7.12 £1.13%2
B4 106.84 + 11.73 12439 + 14.217 142.76 + 15.4392 4.18 £0.75 5.62+0.93Y 7.08 + 1.2672
c4l 105.62 + 12.47 138.65 + 17.027% 165.06 + 19.1372% 423 +£0.81 6.79 + 0.86 "% 8.36 + 1.0272%
o O5ARATHE, P<0.05; @5 R LEE, P<0.05; @5 A4 B4 [L#, P<0.05.,
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SHBHE ARG 2h. 6 h 12 hil VAS PR H AL, R
FH 5200 0 2250, S5 R - OO [R5 [R] S
) VAS PF40 A 24 5% (F =10.239, P =0.000) , % 2 R J5
6 h. 12 h i) VAS 753 35 TR G 2 h(P <0.05) , R
12 h fY VAS 4K T AR JG 6 h (P <0.05) . @3 41HY
VAS P40 A 22 5 (F =7.153, P =0.004) , A 2H 1 B 4H A
JF6h 12 h VAS 4K F C 41 (P <0.05) . 33 41 A
VAS V-7 A2 f e #5322 5 (F =8.042, P =0.000) .
s,

R5 AERESVASITESRILEE (n=41, 4F, x+s)

215 ARJF2h AJF6h ARG 12h

AY 3.06 +1.04 246 +0.96" 1.48 +0.63"?
B4H 3.08 = 1.07 2.41£0.93"Y 1.54+0.76"2
C4 3.02+1.03 2.82+0.85"% 1.81 +0.8572%

T O5ARE2h HEE, P<0.05; Q5ARE 6 h b4, P<0.05; @
H5A4 BAILE:, P<0.05,

25 BHBEMARRAE

fE BE S R A 20 A7 2 (510 P X ek, 2 451 SE i, 1 )
KR, BORNRE RN R AR 14.63% (5/41); B4
A2 FEEN N, L FIEE, 3FkR, BARK
N RO 12.20% (6/41) 5 CHLA 3 FE MKt
L) 3k 2, AN R RN R AR 3R 9.76% (4/41) o 321
BEBARRNEARE, ZRLHRITH#EX
(x*=0.114, P=0.736).
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I O % R iR 22 R M I B T R IR T
S5 K g — B )2 L T e AR F) e 2 28k oT J 2
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3

H Hi 2% A JE T & R e B S e X I R 1E R BB
JR AR 2L RS HNE

AL BN, BB G F AL, C
o, 4R OF SR o I R B ) B OR R E R
0.6 mg/kg v G AT BRI AT 45 i R MR R] .
B s R AT BE S, 5 A X B 1Y 0.6 merkg 3 T4
i TR A 2 HE R I A SR ) TRD IS, O ) T 4
BN 5 IR O < ) A 50 97 N R s e
B I 2#H R AR bR . AR R KN, B4
AR 30 min, RJFThEOLFREF AL, C4l, VI
BIIKERE T AL, C4l, $E3 U0 EE R M o i s
BB AR R FH 0.6 merke ) S8 R AT R R
AR T R8I 3l J1 2 o 43 B R IR AT RE S 3R] AR
o ) LA LR o B RR AR, v A S e
FEBT X A 28 2R 58 NMDA 52 K T 4 5 19 45 & R & 4%
PN H )R 0.6 me/kg B AT fiE B AT ) TR E
M sh S, X L3, FA B IS
ST 4 T /N e S ] SR TR AT A A A B BT
Sl LIRS R . 5o RBF & B0, 1B R
J& R 1 A SR /N 390 o SR TR 52 45 T T 1 e
AN R B 1T 4 S JRR B A2 IR, TR P AR AT B T AR e
MR sh 1%, ARWFFEd, A4l B AT ARG 1hiK
PEG2., SP/KF¥MRT CA; AASBAART . K5
1 h i PEG2 . SP /K~FAH I , £ 75 BF 8L R M g i s
PIBR AR 5 K H 0.6 mg/kg 0.8 me/kg 3 7 & iz i 1
AT A T Fi 2% K 37 & W vk A B, 4 B I R
S, SR SRR S — R B A B B R A T B
CL R, A 38 4 40 ) NR2B 37 6 i & R i R AL , P 4
BETT A NMDA SZ AR5 PERY 5 [m] s 3L ) 4 g i 348 W] 417
il 88 20 Ak B B 38 1 A AR T T R B R R R,
ek | 8 DT N AR R 2R i) I ZR SRS R (= 90
5| K 1 A S A 0 ) ek AR T A R R e S
KIEBI LA G ET . R AR, A4 B4
ARG 6h ARJG12h 1y VASTES MR T CH ;A4 5B
HAARJE 6 h ARJT 12 h B VAS PE/MAHIT , 4275 B 8 )
P i 96 1 5 U0 B R A8 3 R 0.6 mg/kg L 0.8 mg/kg
S w] SR R X T B . AT IR AT RS, 3
i) G i B R RESE G YT PEG2 . SP IR N S A
A B T REARAR G % . Ao &3, 3 418
HORA RN R A R, B O 5 R R I s
BB AR B E K 0.6 mg/kg . 0.8 mg/kg ¥ &) &6 % il
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