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ABSTRACT Objective: To investigate the effects of remifentanil combined with sevoflurane inhalation on inflammatory stress
response, pain mediators, serum neuron specific enolase (NSE) and S1008 protein in patients undergoing laparoscopic hysterectomy.
Methods: 105 patients who underwent laparoscopic hysterectomy in our hospital from March 2020 to August 2021 were randomly divided
into control group (n=52) and study group (n=53) according to the random number table method. The patients in the control group were
induced by remifentanil, and the study group was combined with sevoflurane inhalation on the basis of remifentanil induction.
Hemodynamics, inflammation and stress response, pain mediators, serum NSE and S1003 were compared between the two groups. The
changes of visual analogue scale (VAS) and mini mental state scale (MMSE) were compared to record the occurrence of adverse
reactions during perioperative period. Results: The heart rate (HR) and mean arterial pressure (MAP) in the two groups increased and
decreased at 5 minutes before anesthesia induction (T1), 5 minutes after intubation (T2) and at the time of operation completion (T3), but
the time points of T2 and T3 in the study group were lower than those in the control group (P<0.05). There was no significant change in
blood oxygen saturation (SpO,) at T1, T2 and T3 in the two groups (P>0.05). 1 d after operation, serum Cortisol (Cor), norepinephrine
(NE), interleukin-18 (IL-1B), Interleukin-6 (IL-6) increased, but it was lower in the study group than that in the control group (P<0.05).1d
after operation, the levels of serum substance P(SP) and prostaglandin E2(PGE2) in the two groups increased, but the levels in the study

group were lower than those in the control group(P<0.05). 1 d after operation, serum NSE and S100 protein in the two groups increased,
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but it was lower in the study group than in the control group (P<0.05). The VAS score of the study group was lower than that of the
control group on the 1d after operation, and the MMSE score on the 3d after operation was higher than that of the control group (P<0.05).
There was no difference in the incidence of adverse reactions between the two groups (7>0.05). Conclusion: Remifentanil combined with

sevoflurane inhalation in patients undergoing laparoscopic hysterectomy can stabilize hemodynamics, reduce inflaimmation and stress

response, reduce postoperative pain and cognitive impairment.
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Table 1 General information of two groups of patients

Body mass index

Groups Male/female(n) Age(years)

ASA classification
I grade/ASA

Early cervical cancer /
Operation time hysteromyoma /

classification II

(kg/m?) (min) cervical columnar
ectopic epithelium(n) grade(n)
Control group(n=52) 30/22 39.62+ 531 24.19+ 1.27 59.86% 4.31 18/22/12 27/25
Study group(n=53) 28/25 39.97+ 6.04 2431+ 1.08 60.14+ 5.28 19/25/9 29/24
t/a? 0.251 -0.315 -0.522 -0.297 0.751 0.082
P 0.616 0.735 0.653 0.767 0.686 0.774

1.2 FHik

ARATH M & 8 h, AR /PR L i biom i, e 7L
AR 10~15 mL/kg-h, ] MCT-H1 Oy Wi A CHFIT00 13
B7 RSO FRA R A=) Wl A 2R3 14 i AR A BE (SpO,)
DR (HR) Sk E(MAP) % . BRIEA S ZEARIT  #%
Joir i R e Oy U (R 25 7 H20067040, #14%:2 mL:2 mg,
A7 AL H B AR 25)M)0.05~0.1 mg/kg 33 56 248 P TR (1]
Z5EF H20066941 HUAS 4mg, A7 Bf . 3 FIL25 M B2 AT A B
23 #])0.1 mg/kg VRS FHER R B 25 K J8 (24 5 H20030197
kg1 mg, 277 A BB AR ZGE)2~4 mg/kg-h, )R
SEHLAER , E BRI, SR ¥ AE 1.6~1.86 kPa, 1]
it 8~12 mg/kg, RREFLESRE: X IR R 4~8 me/kg-h P
(E 25T H20123318, B4 :50 mL:1 g, A= 7= 54 - P52 Si IR 1

25 BRI ) ek e AR R, BIFE A 28 T 1%~3% 9 -E 9
P AW A (EI 25 S H20070172, #6120 mL, 2F: 7= B fr . |
THERGEE 24 BT ) o AR 1) W7 S it 4 2 V5 e i D i 1 4
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2.1 HR .MAP.SpO, Xttt

Wi 4l T1 i 55 HR . SpO, MAP Xt H JC 5t 112 25 57 (P>0.
05), B4 T1.T2.T3 i 5 HR MAP F} & 5 5416 , {5 T2 . T3 A
PSSR T RZH (P<0.05) . WiZH T1.T2. T3 W & SpO, JCHH
BAR(P>0.05), L3 2.,

% 2 HR.MAP.SpO, 3tk (xt s)

Table 2 Comparison of HR, MAP and SpO,(x+ s)

Groups Time points HR( beats/min ) MAP(mmHg) SpO,(%)
Control group(n=52) T1 82.52+ 7.65 75.89% 6.52 94.19% 6.53
T2 108.56% 6.42° 108.67+ 7.46* 95.52+ 5.67
T3 93.82+ 9.23® 97.53% 9.28® 96.93+ 6.57
Study group(n=53) Tl 83.51% 7.62 74.73% 6.73 94.82+ 5.32
T2 101.64+ 5.42* 97.92+ 6.52* 95.73+ 6.31
T3 87.28% 6.32% 86.07+ 5.61% 96.68+ 6.62

Note: compared with T1, *P<0.05. Compared with T2, ®P<0.05. Compared with the control group, “P<0.05.

2.2 & Cor NE,IL-1B.IL-6 7K FEXF Lk
ARHEG, PigH i3 Cor NE,IL-1B8 . IL-6 /K%t Lt , 22 5F 04

TEFR L(P>0.05), ARJE 1d, FIdLiliig Cor NE IL-18,IL-6 7K
ST HAFFE AT X HRAH(P<0.05) , L3E 3.

* 3 ME Cor NEIL-1BIL-6 K FEXFLE (xt s)
Table 3 Comparison of serum Cor, NE, IL-1B and IL-6 levels(xt s)

Cor(ng/L) NE(ng/L) IL-18(mg/mL) IL-6( pg/mL)
Groups Before 1 d after Before 1 d after Before 1 d after Before 1 d after
operation operation operation operation operation operation operation operation
Control group 144.20+ 257.78%
96.11% 8.03 178.97+ 27.31 0.67¢ 0.07 1.09+ 0.13*  31.25+ 5.89  55.23% 6.73°
(n=52) 16.17* 32.52°
Study group 125.69+ 213.02+
96.19+ 9.98 176.62+ 35.82 0.68+ 0.09 0.84+ 0.12a  30.92+ 691  43.54% 7.62°
(n=53) 12.03* 41.48
t -0.045 6.686 0.380 6.182 -0.639 10.287 0.265 8.371
P 0.961 0.000 0.705 0.000 0.525 0.000 0.792 0.000

Note: compared with before operation, *P<0.05.

2.3 [ SP.PGE2 7k ExtEL
ARAT, P4 SP . PGE2 /KX, 2R IH I X

(P>0.05), RJ& 1d, FALIfE SP.PGE2 /KEF i, HAFFT A%
FXHHEZH(P<0.05), L3 4,

F 4 i SP.PGE2 7K EXFtk (xt 5)
Table 4 Comparison of serum SP and PGE2 levels( Xt s)

SP(wg/mL)

PGE2(pg/mL)

Groups
Before operation

1 d after operation

Before operation 1 d after operation

Control group(n=52) 15.83+ 3.66 32.12+ 3.64° 91.67+ 9.18 178.74+ 21.63°
Study group(n=53) 16.11% 4.59 23.56% 4.50° 90.52+ 10.21 146.75+ 23.47
t -0.347 10.767 0.610 7.297
P 0.529 0.000 0.543 0.000

Note: compared with before operation, *P<0.05.
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AT, PRZLINLYE NSE.S1008 /K FXT L, 22 7 LS4

B (P>0.05), RfF 1d, 4 IM7E NSE.S1008 & H/KEF5,
{EAFFE A T %) BRZH (P<0.05), W3 5.
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Table 5 Comparison of serum NSE and S1008 protein levels( xts)

NSE( wg/L) S100 protein(ng/L)
Groups
Before operation 1 d after operation Before operation 1 d after operation
Control group(n=52) 9.56+ 1.58 21.02+ 2.73¢ 36.21+ 4.28 71.26+ 647
Study group(n=53) 9.31% 1.65 15.25% 2.67° 37.58+ 5.54 49.26+ 5.28"
t 0.793 11.000 -1.425 19.179
P 0.430 0.000 0.157 0.000

Note: compared with before operation, *P<0.05.

2.5 VAS.MMSE #F4 %ttt

MWAHAJG 6 h.RJG 2 d VAS ¥4, Riif . AR J5 5 d MMSE

VES XS TG 25 5 (P>0.05) . FREHASE 6 h ARJ5 1d,

KI5 2 d VAS ¥ T+ E A, ARAT ARG 3 d ARG 5 d MMSE
PEAFFEAR)E T (P<0.05) , TFFTAAARJE 1 d VAS 34T X IR
#H, RJ53 d MMSE #4358 FXHRZE(P<0.05) . W 6,

& 6 VAS MMSE {4 3FEE (xt s,43)
Table 6 Comparison of VAS and MMSE scores( xt s, scores )

VAS MMSE
Groups
6 h after operation 1 d after operation 2 d after operation 6 h after operation 1 d after operation 2 d after operation
Control group(n=52) 221+ 0.24 3.52+ 0.36* 227+ 0.28" 28.82+ 0.43 24.24+ 0.58° 28.42+ 0.41¢
Study group(n=53) 2.19%+ 0.18 2.98+ 0.42° 2.23% 0.36° 28.79+ 0.48 26.31% 0.32¢ 28.53+ 0.45¢
t 0.485 7.107 0.639 0.339 -22.750 -1.315
P 0.628 0.000 0.525 0.735 0.000 0.191

Note: compared with 6h after operation, *P<0.05. Compared with 1 d after operation, *P<0.05. Compared with before operation, °P<0.05.

Compared with 3 d after operation, ‘P<0.05

2.6 ZEMER

Xof HRZH HH B ok 2 51 A It 1 31, B 5 A B
it 3 1] AR ILE 13, X BRZH.(5.77% ) 9T 4H(7.55%) A K
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3 9Tt
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NEE R RSB SZBH, PSR S A A — A,
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