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The influence of general anesthesia combined with multimodal analgesia on
perioperative stress response and organ function in patients
undergoing abdominal surgery

HONG Cailan
(Department of Anesthesiology, Haidu Hospital of Nan’ an, Quanzhou 362342, Fujian, China)

[ Abstract ] Objective To evaluate the effects of general anesthesia combined with multimodal analgesia on perioperative stress
response and organ function in patients undergoing abdominal surgery. Methods Eighty-eight patients who underwent elective
abdominal surgery in Haidu Hospital of Nan’ an from January 2023 to December 2025 were retrospectively selected. According to the
perioperative analgesic regimen, they were divided into control group (receiving general anesthesia alone) and combination group
(receiving general anesthesia plus multimodal analgesia). Perioperative stress-related indicators, including cortisol (Cor), norepinephrine
(NE) and C-reactive protein (CRP), as well as hemodynamic parameters, liver function and renal function indices, were compared
between the two groups. Results  After surgery, Cor, NE and CRP levels increased in both groups compared with preoperative levels
However, the postoperative increases in these indicators in the combination group were significantly lower than those in the control group
(all P <0.05). Compared with the control group, patients in the combination group showed more stable heart rate and mean arterial
pressure (MAP) after surgery, and the postoperative changes in liver and renal function indices were also smaller (all P <0.05).
Conclusion  General anesthesia combined with multimodal analgesia can effectively reduce perioperative stress response and help
maintain hemodynamic and organ function stability in patients undergoing abdominal surgery, indicating favorable clinical applicability
and safety.
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94 A HE - D 2 [ RR FE S 0 2% 2 (American
Society of Anesthesiologists, ASA)532% 1 ~ 11 % Q)
TS S TR (45 B a8 IS s A G T
AR) s QAR EZE N4 D eI A L H s @ B F HE H)
BIFA RS S5UR. HERRbRE : OB =L
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S K — 4 AL Bk 3 JE (partial pressure of end tidal
carbon dioxide, PetCO,) A il Hi X4 1§ X (bispectral
index,BIS) . JBRIFF T Ja 47U 1A B HLBE <, A
TG BIS {EALLIR 5 ) A8 r WAl R IRR L, 4k fy
BIS 40 ~ 60, #7 BIS> 60 50> % -2 2y kK (mean
arterial pressure , MAP ) %% J& At T 5 8 1o 20% , 7R
JRRIPE R BRI BE AN A2, DUJ I 175 448 o v 1 5 i o5 K JE
JHE 545 BIS < 40 B AL O3 IR R B, UL 24

RIRAUR T BRI T 28 . RBEE 245 T
PNIAM 1.5 ~ 2.0 mg/kg EF 75 KJE 0.3 ~ 0.4 pg/kg M
B i R 0.15 mg/kg, VRS S AT HLAOE o BRI
YRy LU N TH 193 455 0 5 3 08k 5 i o5 K JE i Bk v L OF
Mk BIS Rz i i 8 g 2 A8 A I 4 Fil o

Z AR A A 4 BRI LAl St 2 i U
TR o JPRIETET5 AER r FE W A R W] N I
DU 57t : QAR FT 30 min 8 o U] Bz 5 ik 45 7 960
FE & J5 TR 50 mg; @ AR HFLL A TE A R HEKAE 0.2 ~
0.4 pg/(kg-h) ; @A BRI T AR AL 25 T 5y 7R )
11 92 18 LR R o 22 L

PHZH B AR 25 % PR W] (4 B AR 5 58, BV
Jik A #2859 (patient—controlled intravenous analgesia,
PCIA) . BUIRZEEL T NEF 75 KIE 2 pg/kg BRAFERE A B
5 mg, L4 0.9% FALHNTE SR 2 100 ml; 35 5t
A2 ml/h, BRI 2 ml, 0 B A] 15 min, 1722
PR 48 ho A5 H RV ARRERE , 4 e U2y
1 (visual analogue scale , VAS) #¥-43>4 43, sl B 4% F1F
PR W ELEE R RO 2 ) A, 25 T AR . b
SRR 7 58 A K 25 R L % 25 T 50 myg s ANGELIR 2K
SAIASRRAR, (A F 6 h 5 AT S04 1 O, i ith 5
2 100 mg i IKIEST o AMRCBE IS k2L S A R
PR G 1 DL AN R
1.3 WZIERR

(L) AR R : ARHT 1 d RG24 iR
AR KA | >R FH R B 92 W FFF U 72 (enzyme—linked
immunosorbent assay, ELISA) & M| I %% Fz Fi B¢
(cortisol, Cor) 7KV~ , 1y RO AH €4 15 15 I 5 1 ¢ 25 FH
¥ | A% 2 (norepinephrine , NE) 7K, [] B AG:0 i1 C
S 2 H (C—reactive protein, CRP) ¥R

(2) L IBEAH CTEHR - 0 SR FHERR S AR S
24 h LR FIMAP,
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(3) P REFEAR « 45 I A i S AR ST 24 h I i P9 2
1i5 42, I 5% F% il (alanine amino—transferase , ALT) fl &
gﬁ@ﬁﬁ%iﬁ*g@ﬁ(aspartate transferase , AST ) 7K F .

(4) 5 Zh fe 45 A5 < 4 W0 [5) 30 i 1L B (serum
creatinine, Scr) X Ifl /R & A (blood urea nitrogen,
BUN)/KF-.

14 FiFFEFHE
K JH SPSS 26.0 G i 84 #E AT B o b . R

5] B A5 R FH ST RRAS ¢ K656, 21 PN R e B 53R A i %o
RGO R LA (% ) Fe s, FLASR PR T
P<0.05 hESAAEGITHFE X,

2 HR
2.1 E&ER
P 2H HR B TE VR AR Y K E 48 2 (body mass

index, BMI) \ASA 734\ F AR A]  F- ATy 2L it &
T ) P FE LR ARFAIE J T LA, 22 SR H SR R

IE AT B 5 TR DAY B AR o 22 (s ) 20 , 4 (¥P>0.05), BAR (R
x1 RABREERLANILE
H ) o B (e -, o ASAGG T R FARmF 8]
2H 51 BrE B (%) ] e (vxs, ) BMI (x#s, kg/m?) m% [fl] (xts. min)
LR (n=42) 24 (57.14) 52.38+10.21 23.84+2.91 18/24 128.64+32.57
LB (n=46) 27 (58.70) 50.96+9.84 24.12+3.05 21/25 132.17+34.06
th 0.022 0.682 -0.449 0.031 -0.502
p 0.883 0.497 0.655 0.861 0.617
] B AR [ (%) ]
é =] J:S‘L -~ >, 00
215 EEETFA (6 (%) ] T [ECTET T
AL (n=42) 26 (61.90) 16 (38.10) 15 (35.71) 11 (26.19)
LB (n=46) 30 (65.22) 17 (36.96) 17 (36.96) 12 (26.08)
th 0.104 0.034
P 0.747 0.983
. BMI: (RTFEH; ASA: SE[EREREE N2
2.2 MERMIERR BRATT R (BB E AL T S iR B /N T2 R (B P <

W 21 58 % AR Cor [NE S CRP /K- 22 3 L5
H2FE X (I P>0.05) . RG24 h, 4] k4R

0.05)(%£2),

R2 FARENHUR ISR L (v+s)

4151 Cor (nmol/L) NE (ng/L) CRP (mg/L)
Nl A5 24 h AT ARJG 24 h AT AJF 24 h
BIRA (n=42) 356.42+64.18 612.35+92.47 286.17+54.36 468.92+78.65 5.28+1.46 38.6429.27
2R (n=46) 349.73+61.95 521.68+85.32 279.84+52.91 392.56+71.44 5.12+1.39 30.18+8.54
' 0.504 4.821 0.56 4.699 0.532 4519
P 0.616 <0.001 0.577 <0.001 0.596 <0.001
e Cor: FEJEE; NE: XH'Y FIRE; CRP: CRINEM.

23 FEINEE

PO B R D RE I D68 2 D REAH G R
W E S TEGIEE L (¥ P>0.05) . RF
24 h, 4L E DR IEH  MAP % 50 1 5 36 K 17

ALT \AST . Scr & BUN 7K 27 8 AR T+ 5, (HEK A 241
ARG 24 h DR K MAP B -FFa, 115 Dh BEAH S 48 bR T+
1 e B B 8 /N (A P < 0.05) (£3)

®3 MARERBEIREIERILE (xts)

i L2 (YK /min) MAP (mmHg) ALT (U/L)
Nl RG24 h pNil] AR5 24h AR i AJF 24 h
R4 (n=42) 74.62+8.95 88.36+10.47 92.18+7.64 84.72+8.56 24.86+6.12 46.38+11.54
2R (n=46) 73.48+9.12 80.29+9.86 91.53+7.29 89.31+7.98 25.17+5.98 38.72+10.36
' 0.587 3.706 0.407 -2.628 -0.243 3.297
P 0.559 <0.001 0.685 0.010 0.809 0.001




(P TR ) 2026 4257 47 555 2 ) R EFE DERERS < 211 -
gk
151 AST (U/L) Ser (pmol/L) BUN (mmol/L)

AHI RG24 h AT ARJ5 24 h AHI AJF24 h

IR (n=42) 26.41+6.48 49.27+12.63 76.54+11.28 88.73+13.47 5.42+1.13 6.98+1.42
2R EIRA (n=46) 27.0326.21 41.16+11.08 75.96+10.84 82.14+12.36 5.36+1.09 6.21+1.31

¢ -0.458 3.201 0.248 2371 0.254 2.628

P 0.648 0.002 0.805 0.020 0.800 0.010

. MAP: SFHSIKIE; ALT: INEBREIFERNE; AST: KAEREIEHESNE; Ser: MJLEF; BUN: IMIRZEA.
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AR AR EIR T ARG B Cor NE
S CRP KV BRI 2 i, 3278 TR i mT 175
R NN . BAKCEER 2R Cor H
(356.42+64.18) nmol/L. J+ & (612.35+92.47) nmol/L,,
B4 E Ky 71.81%; NE Hi (286.17+54.36) ng/L. T+ &
(468.92+78.65) ng/L, I i 24 63.86%; CRP Hi (5.28+
1.46) mg/L T} % (38.64+9.27) mg/L, 3 i 4 631.82%.
WA 20 bk e s B R T e ELR B AR X 35822 , Cor
NE 2 CRP 4 %] i (349.73+61.95) nmol/L. JI %
(521.68+85.32) nmol/L, Hi (279.84+52.91) ng/L. Ft &
(392.56+71.44) ng/L. M (5.12£1.39) mg/L J+ =
(30.18+8.54) mg/L, % i 14 W 53551 Ky 49.17% .40.28%
F1489.45% ., X HE7NT7E 4 B IREESL A F A 2
BRI A Bl TR o 28— N 43 s B A IR, FEHIL R AT
85 AN R R 7 XA A1 R R Fh i 22 045 B[R4 )
T AT A 5 N RS A O SR E
RE 5 1A, PRI AR ST 24 b R I8 AT T , 10 MAP
PR AR TR B 5 HorP 2 RR4 0 K i (74.62+8.95) IR/
min Jt % (88.36+10.47) YK /min, 34 % 4y 18.41% , MAP
FH (92.18+7.64) mmHg [% %5 (84.72+8.56) mmHg,, [ I
47 8.09% ; Bk A 410> % (73.48+9.12) K /min Tt 2
(80.29+9.86) I /min , 34 IF & 9.27% , MAP f (91.53+
7.29) mmHg % % (89.31+7.98 ) mmHg, [ IF 4 2.43%.,
[ B, 4% Bk 40 ALT. AST. Ser K BUN 4 %I 7} &
86.56% .86.56% .15.93% F128.78% , 1M 145 £H | 43 5]
TH 155 53.83% .52.28% .8.14% F1 15.86% ., | iR45HE%
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