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Abstract: Objective To explore the effects of combined anesthesia with sevoflurane and propofol on
oxidative stress and postoperative cognitive function in elderly patients undergoing laparoscopic radical resection of
colorectal cancer (CRC), so as to provide a reference for optimizing anesthesia regimens for elderly patients.
Method 90 elderly patients were included, all of whom underwent laparoscopic radical resection of CRC from
February 2023 to February 2025. The subjects were divided into a control group and an observation group using the
random number table method, each group with 45 patients. The control group was given propofol anesthesia; the
observation group received intravenous infusion of propofol and inhalation of sevoflurane. Observe the
hemodynamics and anesthesia recovery, postoperative pain, immune function, oxidative stress, postoperative
cognitive function, and adverse reactions of two groups of patients. Results There were differences in heart rate
(HR) and mean arterial pressure (MAP) between the two groups before anesthesia (T,), 15 minutes after anesthesia
(T)), 30 minutes after anesthesia (T,), and immediately after surgery (T,) in terms of time, between-group, and
interaction effects (P < 0.05). At the same time point (T,, T, and T,), the above indicators in the observation group
were higher than those in the control group. There were no differences in the levels of percutaneous arterial oxygen
saturation (SpO,) between groups T,, T,, T,, and T, time points in terms of time, between-to-group, and interaction
effects (P> 0.05). There was no statistically significant difference in the BIS values between the two groups. The
observation group had a shorter awakening time and extubation time compared to the control group, the differences
were statistically significant (P < 0.05). The observation group had lower visual analogue scale (VAS) scores than
the control group at 2, 6, 12, and 24 hours after surgery, the differences were statistically significant (P < 0.05).
Compared with preoperative, postoperative 24 and 72 hours, the CD3", CD4", and CD4'/CD8" levels in both groups
of patients significantly decreased, while CD8" levels increased. However, at the same time point, the observation
group had higher levels of CD3", CD4", and CD4/CD8" than the control group, and lower levels of CD8" than the
control group, the differences were statistically significant (P < 0.05). Compared with preoperative and postoperative
levels, the levels of malondialdehyde (MDA) and cortisol (Cor) increased 24 hours after surgery in both groups,
while the levels of superoxide dismutase (SOD) decreased, and the differences in these indicators between the two
groups were statistically significant (P < 0.05). There were differences in mini-mental status examination (MMSE)
scores and Montreal Cognitive Assessment Scale (MoCA) scores between the two groups of patients in terms of
time, between-group and interaction effects. Moreover, at the same time points (postoperative 24 hours, 7 days and
30 days), the MMSE scores and MoCA scores of the observation group were significantly higher than those of the
control group (P <0.05). Conclusion Sevoflurane combined with propofol general anesthesia can stabilize
intraoperative hemodynamics, reduce perioperative oxidative stress levels, improve early postoperative cognitive
function, alleviate postoperative pain, and offer benefits in preserving the immune response among elderly patients
undergoing laparoscopic radical resection of CRC. This regimen provides a safe and effective perioperative
management strategy for elderly patients and has certain clinical application value.
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Table 1 Comparison of general data between the two groups
- PEI 1% ) — P 5 FERRBE R ITh 2532 151 (%)

5 E'S 1% 4%
X HRZH (n = 45) 26(57.78) 19(42.22) 72.36+5.24 23.15+2.87 32(71.11) 13(28.89)
WEEL (n = 45) 24(53.33) 21(46.67) 71.89+5.67 22.94+3.12 29(64.44) 16(35.56)
i1 0.18 0.417 0.33 0.46
P 0.671 0.684 0.740 0.498
p— i 3491 491 (%) PR 1](%)

14 1% 1| E/3 4l HE
XHRZH (n = 45) 16(35.56) 19(42.22) 10(22.22) 24(53.33) 21(46.67)
WEELL (n = 45) 15(33.33) 22(48.89) 8(17.78) 22(48.89) 23(51.11)
aE] 0.47 0.18
PlA 0.789 0.673
TR .

12 Fik Tl RFIE, A 0.15 me/kg P M a4k, 456 %
120 HAZFHA R G*Power 3.0 FAEBEATRE  AFBEARE . RBEMAAAME, SCRRRE RS

AAGTE . ST AT IR, B A O R B
r=0.3, a=0.05, power=0.8, XMK:L, THHFH
RAT 4B . %18 20.00% TSR, W& HE
FEAE AR 456, EiT90 4,

o2 ABHRRHRE T BEA AR,
I TARIF PG TS AN A S S5 IR
HAFIRE 445 B

123 JGRECATE S ITPAREREEL, WAAE Lk
K, ST ERGEES, RN A aTIRAE . RETHLERKE
e 0.03 me/kg I FE T 0.01 markg. T2 A 4l 4
5minf5, BERKZEISHED: 1 neke oS KE, TNIAEHE
T EFE 1.00 ~ 1.50 me/keg MALE 2, LU 1.50 mg/kg

122

HEE T, BRI 42, SRS )7
IZLNE 2l . 4 S 4 T HLMOE R, E AR AN
10 ~ 15 YK /min, 15N 6 ~ 8 ml/kg, WA IF
M6 emH,0, W AFHE N 50.00%, HERFIFAAR
SEALRR 5 FETE 30 ~ 40 mmHg,

124 kBRSO XIRARM4~6mg (kg-h) N
TR TIRRES . SRR 1 22 mg/ (kg-h) PHIAM
Freeikim:, A LR ARREE, ®ILRTR AR
WE N 1.00%, PIAEEARTIELET 0.1 ng/ (kg min)
B 35K JE F10.05 mg/ (kgeh) = Ff 26 e ek 22 45
gt s fdH 3E E Aspect Medical Systems 23 7 A4 fij B
XUBFEEL (electroencephalogram bispectral index, BIS)
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WS, Hp e Wi BIS R, 308 dok % 8 R T By S ok 2
LRIEW AL, H BIS{HAERFE40 ~ 60, JLFAH
BISE . AREE, (5 IRAmTENTANY, WIEELH4E K {5 1k
WALTSE, B A EPRIRE SR

125 ARJEAJAEE RJEH RN
g REREZFKIE 1.5 pg/keg+FE5E A3 S mg,
T LA KRR AL AR SE B, FREe i RN 2 mU/h;
X F 40 58 B LB 4315 (visual analogue scale, VAS)
Wk =400, T LUR LIS SFR 50 mg bk i ,
AR

1.3 MEIEHR

131 i s A5 asAr FRREFRT (T,) . JFREE
15min (T,) . BREE30min (T,) FARREEZ] (T, ,
ICEMAEEOF (heart rate, HR) . F3 3 ik
(mean arterial pressure, MAP) FlZ Kz 3l Jhk 1 & 10 A1

E (percutaneous arterial oxygen saturation, Sp02) °

132 JREAR A B 0L 0 SERREEE IR . RS
AT RO BIS{H .
133 AKE#%EH TAREF2. 6, 128124 h, R

VAS PP DAL B PR EE . VAS B4 0~ 1077,
SHEBR, RN R 20
134 Romaak TARAN, ARJE24 hFIARJE 72 h,
R 56 [ D 5 2 PR IR A7 8 W 1Y CytoFLEX Ui A A4,
7€ 835 CD3" . CD4" #il CD8' /K F-, Jfit 5 CD4Y
CD8",
135 RAC BT TARATMIAIE 24 h, KHAIME
S AR N ol G Wt e B TR e 23131 PRA B 7
TARAT), KA AYEALEE (superoxide
dismutase, SOD). FZJFiEE (cortisol, Cor) FIPN [
(malondialdehyde, MDA) /K-,
136 AEikma TARE, RF24h KRG
TAHARE 30 d, R SR A 2K R D RE VAl B 3
(Montreal cognitive assessment scale, MoCA) & S
RS A HEFE  (mini mental status examination,,
MMSE), Wl B FHINHITIRE. MMSE 2 MoCA
RIVEDEIN0~304r, SHEBGE, FRINFMIIRE M
[
137 FRAE CEMAEF GO, Kok MR
L Sk SRPCFIRERESE AN RSN I R A TR L -
1.4 SitrEHE

K SPSS 27.0 Ge it w ik e A it . A A IES

SRR SORI AR = Fifi2e (v xs) R, M4l
] FEBOR P SEREAS G2, 2 PN T AR T ¢
K, 22 H A I R SR T B S A 5 25 0 A
PP B LSD-e A 56 5 THECRERHAG] (%) 20K,
HEIEBER I Y. P<0.05 25 A S L.

2 H#R

P 4H B3 I 30 /1 28 AREL R
P B &0 S (T, T,. T,AT,) HRHlMAP
YoAFAE k] | 4 () A A8 Bk N, HL A [R] — Bisf ] o5
(T,, T,MIT,) WMEL HR A1 MAP B {5 F XF FR 21
(P<0.05), MRS SpO, I a] . ZH [A] Fil 58
HEN (P>0.05), WL#E2,
2.2 WMABEMREEXERLE

WA B HEBSHILK, Z2RILGEITHHEX
(P>0.05) . WLEEZH RS2 755 B[R] R4 457 Bsf (1] ) 4o e
TX R4, Z2RWASRITFE X (P<0.05),
W3R3.
23 MABEREEBEEILE

MEAARIT 2. 6, 12124 h i) VAS PEAIA AR T
XA, ZRHagtE L (P<0.05), L3R4,
2.4 WHBERBIIEILER

W20 58 AR5 24 F172 h () CD3* . CD4*F1 CD4/
CDS" AR B N, CDSHARFTH . F Tk, {HWL
FL4H [F]—F[A] 15 CD3* . CD4*H1 CD4*/CD8* B i & T %t
FR4, CDS™HAWAR T X HRA], 2R F LG8 X
(P<0.05). WS,
25 MWMABREFRUEBKFILE

Wi 2H 8 3% AR J5 24 h (19 MDA Fl Cor 7K V-8 AR Hif T
o, S I AR TR AL MR EARG 24 h i
SOD K- HEARTTFEAR, (HARELAL B I iy TR, 22
SYASIEE X (P<0.05). W36,
2.6 WHEBERFIAAINEELLE

PR EATR S OREN. RF24h, RF7d
FIARJG 30 d) MMSE 3153 F1 MoCA PF4r FFZERT ] | 21
[ A58 H AL (P<0.05), H7E[FR—BE S ORE
24h, RJ57dMAR)G30d) WML L4 MMSE B 43 F1
MoCA W43 FXF 4], W7,
27 MWMABEARRKMLILE

WALBE AN R RN B R ERILE, 2R84
B (P>0.05). W#kS.

2.1
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Table 2 Comparison of hemodynamic indexes between the two groups  (x + s)
HR/(¥/min)

20 51

T, T, T, T,
X HEEH (n = 45) 76.84+8.15 65.32+7.24 63.15+6.87 67.28+7.53
MERLL (n = 45) 77.13+7.92 70.45+6.83" 68.27+6.42" 72.61+7.18"
FA8 gpamspscn: 48.73/33.27/41.56
P 1B ypymgrarsers <0.001/< 0.001/< 0.001

MAP/mmHg

2151

T, T, T, T,
XHREH (n = 45) 92.47+7.85 78.35+6.92 75.68+7.24 80.12+8.03
WS (n = 45) 91.83+8.12 86.24+7.53" 84.79+6.72" 88.35+7.28"
ZH e— 47.65/31.93/42.17
P1H e <0.001/< 0.001/< 0.001
4151 R

T, T, T, T,
XTREZH (n = 45) 98.21+1.12 98.05+1.32 97.94+1.41 98.12+1.23
WMEEA (n = 45) 98.32+1.08 98.14+1.21 98.03+1.33 98.25+1.17
F ﬁzﬁlﬁllﬂﬂrﬂ/ﬁﬁ 1.25/0.87/0.62
P e 0.294/0.520/0.538

W PR EXIRA L, 2RA5FEY (P<0.05),
*3 WHEBEMEHEXBERLE (vxs)
Table 3 Comparison of anesthesia-related conditions between the two groups  (x + s)
25 R F3 B[] /min P [E] /min BISTH
X RELL (n = 45) 14.83+3.26 23.61+4.56 48.33+4.25
MEEL (n = 45) 10.37+2.15 17.47+5.87 47.92+4.56
tH 7.66 5.54 0.44
PAi <0.001 <0.001 0.660
x4 FHEBEVASITESILE (4, v+s)
Table 4 Comparison of VAS scores between the two groups  (points, x+ s)

2151 ARJF2h ARJF6h ARG 12 h RG24 h
X REEH (n = 45) 4.82+1.24 3.93+1.03 3.55+0.87 3.22+0.82
Mg (n = 45) 3.64+0.92 3.12+0.73 2.73+0.64 2.24+0.53
il 5.13 4.30 5.09 6.73
P{E <0.001 <0.001 <0.001 <0.001
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Table 5 Comparison of immune function between the two groups (x +s)

CD3"/% CD4'1%
ZH 5
NG| RJF24h RIF72h P NG ARJF24h ARJE72h
X HEZH (n = 45) 62.35+5.12 54.28+4.83" 57.69+5.04" 38.52+3.81 31.63+3.24 34.28+3.52
MELLL (n = 45) 63.17+4.95 58.76+5.27" 61.05+4.73" 39.28+4.03 35.82+3.65 37.53+£3.91°
off 0.77 4.20 3.26 0.92 5.76 4.14
P1H 0.442 <0.001 0.002 0.360 <0.001 <0.001
CD8"/% CD4/CD8"

gﬂ%u N Ml ~, . N, N2 ~, ~,

ARHi RJ24h RJF72h AH AR5 24 h ARJG 72 h
X HRAL (n = 45) 19.15+3.42 24.67+4.15 22.84+3.78" 1.52+0.21 1.18+0.19° 1.28+0.20°
WL (n = 45) 19.06+3.38 22.2423.86" 20.95+3.62 1.55+0.23 1.35+0.22° 1.40+0.24°
tH 0.13 2.88 242 0.65 3.92 2.58
P1H 0.900 0.005 0.017 0.520 <0.001 0.012

H: TEARNTHE, ERA%FE N (P<0.05),
R6 WMAHABESUNHKELLE (xxs)
Table 6 Comparison of oxidative stress levels between the two groups  (x = s)
MDA/(pumol/L) Cor/(ng/mlL) SOD/(u/mL)
ZH 5
ARHI ARJF24h ARH RJF24h ARH AKJF24 h

Kt HRZH (n = 45) 6.85+0.92 13.78+1.25° 223.52+28.42 362.73+51.62 65.38+8.75 46.35+7.28"
ML (n = 45) 6.79+0.88 10.19+1.04" 224.81+29.15 286.34+43.52° 66.24+9.08 55.328.36"
off 0.32 14.81 0.21 7.59 0.46 5.43
P1H 0.753 <0.001 0.832 <0.001 0.648 <0.001

T PHARANILE, ZERARI R

(P<0.05),

x7 WABEAREFINNINEELLE
Table 7 Comparison of postoperative cognitive function between the two groups

(4, x=5)

(points, x*s)

MMSE 43
2171
NG| ARJF24h RIF7d RJF30d
XTHEZH (n = 45) 28.35+1.92 23.52+2.34 25.81+2.11 27.12+1.98
WAL (n = 45) 28.47+2.08 25.83+2.07" 26.95+1.89" 28.01+1.76
i Tep——— 12.47/45.29/8.63
P8y mrses <0.001/< 0.001/< 0.001
MoCA #F43
gﬂ%lj SR YN . . .
AHI ARJ5 24 h RIF7d ARJF30d
XFHRZL (n = 45) 26.82+2.18 21.57+2.53 23.42+2.25 25.76+2.14
WELL (n = 45) 26.93+2.31 24.28+2.147 25.632.07" 26.89+1.92°

F {ﬁﬁﬂl'rﬂ]/ﬂﬂhl/dc‘ﬁ

g
P {E‘ﬂll'nl/li»ﬂhl/ﬁéﬁ

14.82/51.45/9.25

<0.001/< 0.001/< 0.001

H: PSR, 2R A5 EY (P<0.05),
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Table 8 Comparison of adverse reactions between the two groups

205 L LA A K2 /45] LI W&/ 151) RMEAF (%)
X REEH (n = 45) 3 2 1 1 1 8(17.78)
WMEEA (n = 45) 2 0 1 0 2 5(11.11)
X1H 0.81
PE 0.368
3 itig FasE , PR HUE Do F LRl &I

. o ‘ T 0L s M e VA A SR, T R
3.1 HEBEEEE CRCRIARREEIEFHMER

AR A R B CRC ARG AR A BRI B, T Il
A Ot A TIREAN I, W IR 25
SRR R B UG RO 5 . AR B IO
MG . I RGeS A S o S5 R e O i 2
HREFZG W ACHRE ) O HERTE , RO O
RES T RE, xR AWM S ) F il shi 22 v 22, iR
PAAE S0 LR R (A TR E 5 R A I R 20 B
Fese, R A AR . HR 2 B LB 5 4
SEo BLAh, BAEBFATEIIRE T, PP RGHR
FITEBACE R , XTRRAE2G ) AU E LT, S
ARJE N RERRRT FURRE 25 2 BN . LRI B T
AT, N e EORAL A6 i
IO e B Ik I 52 IR, DT O R R 2R 672
H, BN AR R AR S LAE K — A Al el B A9 IXURS: o
R AT DL, 7R CRUEJRRE ST 73 RO RTER T, 180 25 ]
i, R AR R G, AR R IR
B CRCARIAGAR BRI L (9SG HE
3.2 WIHBM-tRRMAEFIEMERGS

TR I 358 y- 245 THRSZIR (y—aminobutyric
acid receptor, GABA receptor) &1, il AKX #f £2
Mot k, TPURMGE S 54, HILRTE T RN E
PR, R R, ELUSORSE IR S R B R R
BUINo SR, PRTA S n] BE S U L AP IR ] 64 A
Az, HHARHIHOBUT B DRE" . L IRbert e AR
2y, Hoi i 8 15 GABA receptor Al N- I £ -D-K
MAGARRZARIRBRMACR , & T 2B TS
4iry, BAVETEEED. FREEE IR R REY 5K
M. MAP S EAOBE TR . HREGE . I A
BRI AR AP AL AP RE, Lk
AR PIAB TS PIE L LRbe e Eh

TIfg.

33 tEKREAWHREERBMATEESRERER
R CRCHRIARHIK S

331 BMBAALBHERBFRGAEHR LE
B2 A PIIA T 4 B RRIE , T 845 /8 3 I I 5 CRC
HIEA, FESEMELE, B SO A R R S
NIRRT AROR . L HUGE AT SO 2 B0 eI,
PREEG, WA A AR TS L
oot T A 4 B AEE MDA K-, 03 AR R S 40
L FUbE AT AERE N AR U Tau 2 HBERR 1L, 3405 /1N
AL, BIRMERAE, FEURF N, £
FUBE R T REAFTE AT LB ME I XURS: , (RAHIF I I E= 4
ARIFINAIIREIESY (MMSE HIMoCA) Y45 TR
AR EHRBERG IO, X BB EE S CRC
HRIE AR BN BEsE M3/ o FLJE R ) g S B A
FAEE, BRI R RN, ELRIA S AT LA NI
YRS, BRARIAE TR, IR 2 R A AL
EE SN

332 fmRHAHFEHDEARERLT WHE
ORI I 8h 1 2F 3 2 BN R R EE s, (FDER
AT IR AR BE /N, HOLERZH BRI I AR it
[T, PORBRE R, XN BERERHLR
LEIR A P T 4 B R IRA TR I 858 CRC YA AR, I
B ERRE, RERE IR, BAEREE S IOMm
B, AR sh S 2ERELE s, T ReTE & O N i
BEM, AL, M CRCARIA AR I ] 4455
e, SRR, KRB, s m i
PEFIEGRETT . MR, SRS IR IR N 224k,
AR Az PR A4, #RnT BB A PN I fle ot -
TR, I A R Y, 0 I 5
FIERIRREMERIAR G IR o TRYA M A S0 i 2 Jaep 22
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LAy PR AIC HR R MAP, {H b ff B ) i 341K i
JEM, L RBE RS ) s M, A IR
LR, I ks . PIEBCA NI, 1T
WL AN, AEREIMESh 2R, I/ HR
FIMAP 1 s RE, P A AR e,
R ALK ATE A0 I XSS
333 REHLAEAERIFBRBRATER S AR
REERER, RIF24M72h, WEH G REN T
TR, RJ524h, SEACREE R TXRA, x4
N ERBEERATIIAB, XHEAE B FE RS CRCHR
TR LT BEF LR 2N . FAR R R
IR 4 H T S A IR 2 255, Sy E iU
e E TR, ILAE MM B, IR e
Z AR CD4* T 41 i 4, JF 98 CD8' T 41 Jifd 1k
PR B RREE T Wb A, BRI
LRBER BN, BRAR T S 247, AT
BTHMEMN RAEIREm T, W, Al T LAl
A A AL, FEMKMDA ZKF, LUbe ] 4 A H A
AR, HE—2BREIR MDA K-

gi Lk, ERGEE SO BREE, nTRE
LA B IR B CRCAHRIA AR P I L sl 112, BRAR
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