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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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G TR NG RAGARIINBEIE R o HEBRARE -
EIF I ARG . R B AR D REAN A /R A
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Table 1 Comparison of general data between the two groups
- P (%) — S 2 FERRBE IR 2532 151 (%)

5 k'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)
WMEEL (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
e iR 53491 91 (%) PRl (%)

14 % 1M %% 4l HE
XHRZH (n = 45) 16(35.56) 19(42.22) 10(22.22) 24(53.33) 21(46.67)
WML (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
1R

1.2 FHik Tl RFIE, A 0.15 me/kg P M a4k, 456 %

1.2.1 AT A R GrPower 3.1 B AFHEITAE
AN . TR R, B BUYIAR O R AL
r=0.3, a=0.05, power=0.8, FUMAG 56 . 1B
R 41 Bl . %18 20.00% ISR, R&HE
REA 41450, 3t

122 o2 AUSRCRHBEERIT. BE AL
I TARIE PG TS AN A S SRS
HARBE AR

123 JRERET R A TEATEREIENL, A AL
K, gErEbkE Y, T A ATIRAE . ARATHLE KA
W 0.03 me/kg A FE T 0.01 mg/kg, 1A= WA 4l 4
5minf5, HIKZEMETE 1 ne/keHiirRIE, NIABEE
T EFE 1.00 ~ 1.50 me/keg MAKLEZ, LU 1.50 mg/kg

AEBFARRS | IRBTE A AEAIAIE, SRR RS
HEE ST, RO 42, RS )
I ZL0E 2 o W S 4 T HLMOE R, E AR AN
10 ~ 15 /min, #I’SIE N6 ~ 8 ml/kg, WK IEEiE
K6 emH O, WAFIRSEH 50.00%, HEFRHFAR
SEALRR 53 FETE 30 ~ 40 mmHg,

124 JRERZER XARMH4~6mg/ (kgrh) N
THERZ T IRRES . SRR 1 22 mg/ (kg-h) PHIAM
Freekim:, WA LR AJRRES, ®IIRTR AR
W N 1.00%. WHBFHEARTELT 0.1 pg/ (kgemin)
B35 KSR F10.05 mg/ (kgeh) G Baf 26 e ek 2 45
b s (3 3E [ Aspect Medical Systems 2 7] 1 fixi B,
XUBFEEL (electroencephalogram bispectral index, BIS)



[ N B

o532 %

WS, Hp e Wi BIS R, 308 ok 9 8 PR B L ok 2
LRI AL, H BIS{HAERFE40 ~ 60, LA
BISE ., AREE, (5 IRAmTENTANY, WIEELH 48 K {5 1k
WALISE, Frd A EPRIRE SR

125 RJgZ&dm & 2 RJE MR 2 B H0R
FE. RERHEFISKIE 1.5 ngke+FL5E 7 BLS mg,
T LA KRR AL AR SE B, FRER i RN 2 mU/h;
X F A0 58 B LB 43 15 (visual analogue scale, VAS)
Wor =40, T LURLIEFE 50 mg ki i ,
FrAb R

1.3 MEER

131w s A F A TRREEET (T,) . FREE
15min (T,) . BREE30min (T,) FAREEEZ] (T,),
ICEF A HEOF (heart rate, HR) . EXsh Ik E
(mean arterial pressure, MAP ) Lz B ko S A

E (percutaneous arterial oxygen saturation, Sp02) °

132 JREAR A B 0L 0 SERREEE IR . RS
AT AR BIS{H .
133 AKRE#HEH TARE2. 6, 12Ff124h, R

VASPFor DAL B PR AR EE . VAS B4 0~ 1077,
SHEBR, R R 2
134 R aak TARAN ARJF24hFIARJE 72 h,
R 56 [ D 3 2 PR R4 8 W 1 CytoFLEX Ui A A4,
7€ 835 CD3" . CD4"fil CD8' /K F-, Jfit % CD4Y
CD8",
135 RAL ok TARRTHIARIG 24 h, RATAG
S AR QN ol Gt Y B TR e 33131 RA EL 7
TARAT), KA A AYEALEE (superoxide
dismutase, SOD). FZJFilE (cortisol, Cor) FIPN [
(malondialdehyde , MDA) /K,
136 AEikmai TARE, RF24h KRG
TAHARE 30 d, R SR A 2K R0 S RE VA 5 3%
(Montreal cognitive assessment scale, MoCA) & S
RS EHEFE  (mini mental status examination,
MMSE), Pl B FHINFITIRE. MMSE 2 MoCA
RIVEDEIN0~304r, SHEBGE, FRINHMIIRE
[
137 FRAF CFEMAEF GO, Kok MR
L Sk SPGB AN RN Y & A TR L -
1.4 SitEHE

K SPSS 27.0 Ge it w ik e Mt . AP IES

SRR ORI IR = bR s (v +5) FOR, Hidl
(i) AR T SRR A e K56, AL P R R LR I BE T ¢
Ko, 2ot o5 H 52 I e SR FH EE 52 0 i 2293
PG LA LSD-e K 56 5 TTHECR BB (%) R,
ZHIA] LR PG G . P< 0.05 22 B Giit i L.

2 H#R

P 2H B i 30 /1 25 AREL R
Wi B &S (T, T,. T,AT,) HRHIMAP
B2 4 111 N2 £ 11 51 v 18 @ VA & <2 i e 1
(T,, T,MIT,) WMEL HR A1 MAP B i 5 F %F FR 21
(P<0.05), MRS SpO, T a]  ZH [A] Fil 58
HEN (P>0.05), WL#E2,
2.2 MWABEREEXERLE

WA BABSHILE, Z2RLHRIT¥HEX
(P>0.05) . WLEEZH RIS 755 B[R] R4 45 Bsf (] ) b e
TX R4, Z2RWASRITFE X (P<0.05),
W3R3.
23 MABEREEBEEILE

MELHAARIT2. 6. 12124 h 1) VAS PESIA AR T
XA, ZRagtE L (P<0.05), WLER4,
2.4 WHEBERBIIEILER

WiZH H# RJ5 24 F172 h 19 CD3* . CD4* 1 CD4"/
CDS" AR B N, CDSHARFTH . F b, {HWL
FL4H [F]— M A] 15 CD3* . CD4*H1 CD4*/CD8* B . & T %t
FR4H, CDS™HAWAR T X HRA], 2R AF S48 L
(P<0.05). WS,
2.5 MWMABREFRUEBKFILE

Wi 2H 8 3% AR J5 24 h (19 MDA Fl Cor 7K V-8 AR Hij T
i, S I AR TR MR EARIG 24 h i
SOD K- HEARTTREAR, (HARELA B I i X R, 22
SYWHEGIFE L (P<0.05). W6,
2.6 WHEBERFIAAINEELLE

PR EATR S OREN. RF24h, RF7d
FIARJG 30 d) MMSE 2153 F1 MoCA PF4r FFZERT ] | 21
[ 38 H AN, (P<0.05), H7E[FR—E S ORE
24h, RJ5 7 dMAR)G30d) WML L4 MMSE B 43 F1
MoCA W43 FXF 4L, WK 7.
27 MABEARRRMLILE

WA AN R RN B R ERILE, 2R84
BEX (P>0.05), W58,

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
MMERLL (n = 45) 77.13+7.92 70.45+6.83" 68.27+6.421 72.61+7.18
L EP—— 48.73/33.27/41.56
PAB ypymgrarsers <0.001/< 0.001/< 0.001

MAP/mmHg

215

T, T, T, T,
XFHAZH (n = 45) 92.47+7.85 78.35+6.92 75.68+7.24 80.12+8.03
WML (n = 45) 91.83+8.12 86.24+7.53" 84.79+6.72" 88.35+7.28"
FA8 i 47.65/31.93/42.17
P18 i <0.001/< 0.001/< 0.001
4151 R

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

W PR EXIRA LR, 2RA5HFEY (P<0.05),
*3 WHBEMEHEXBERLE (vxs)
Table 3 Comparison of anesthesia-related conditions between the two groups  (x + s)
215 JPREEE F50 E] /min I ] /min BIS{H
X RELL (n = 45) 14.83+3.26 23.61+4.56 48.33+4.25
WMEEL (n = 45) 10.37+2.15 17.47+5.87 47.92+4.56
tE 7.66 5.54 0.44
PAi <0.001 <0.001 0.660
x4 WHEBEVASTESILE (4, v+s)
Table 4 Comparison of VAS scores between the two groups  (points, x+ s)

2151 NEPA RJ56h ARG 12 h RG24 h
XHRZH (n = 45) 4.82+1.24 3.93+1.03 3.55+0.87 3.22+0.82
M54 (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'/%
2151
AT RJF24h RIF72h P Nill 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 AR YN ~, . N, N2 ~, ~,

PNl RJF24h RIF72h AH RJF24h RJG 72 h
XFHRZ (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°
tfH 0.13 2.88 242 0.65 3.92 2.58
P 0.900 0.005 0.017 0.520 <0.001 0.012

H: TEARNTHE, ERA%FE (P<0.05),
*6 MWMABESUNBKFELRE (vxs)
Table 6 Comparison of oxidative stress levels between the two groups (x = s)
MDA/(pumol/L) Cor/(ng/mL) SOD/(u/mL)
20 5]
pNill ARJF24h NGl ARJ524h NG} RJF24h
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 55.32+8.36"
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
e THARETE, ZRAGIEE L (P<0.05),
R7 WHABERFIAANIEELLR (4, x+5s)

Table 7 Comparison of postoperative cognitive function between the two groups

(points, x+s)

MMSE 43
ZH 5
NG RJF24h RIF7d RJF30d
XtHRZH (n = 45) 28.35+1.92 23.5242.34 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 arses <0.001/< 0.001/< 0.001
MoCA #F43
gﬂ%u SR YN . . .
y/Nill ARJ5 24 h RIF7d ARJF30d
XFHRZL (n = 45) 26.82+2.18 21.57+2.53 23.42+2.25 25.76+2.14
WL (n = 45) 26.93+2.31 24.28+2.147 25.632.07" 26.89+1.92°

F {ﬁim‘u]/afrl‘tsl/dc‘ﬁ

g
p {E‘ﬂll'nl/li»ﬂhl/ﬁéﬁ

14.82/51.45/9.25

<0.001/< 0.001/< 0.001

H: PSR, Z2RA5FEY (P<0.05),
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Table 8 Comparison of adverse reactions between the two groups

215 L ReLAE] A K22 /{5] LI/ W&/ 141) RMEAF (%)
XTREEH (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 FCRUe S &I

e e T I A M A, T T R G
31 ZEHREBERECRCRIERREBEIEFIMES

AR A R B CRC ARG AR A RIS B, T Il
) LSS O A DIREAN I, W IR 25 P
SRR R B AR DG BRUE 5 . AR B IO
MG . WP RGeS A S o S5 s e O i 2
HREFZG W ACHRE ) R HERTE , S RURF DM
RES T RE, xR AWM IS ) F il shi 22 v 22, i
PAAE S0 LR AR (A TR B, 5 B R A I R 20 B
Fese, R A AR . HR 2 SO LB 55 4
fEo BLAh, BAEBFATEIIRE T, PIXMERGHR
PR ACE R, XTRRAE 25 W) AU E LT, S
ARJE N BE AT HURRE 25 2 BN . LRI B T
AT, N e EURAL 36 . i
IO e B Ik I 3 52 IR, DT O R R 2R 672
H, BN AR R AR S LAE S — A Al e B A9 XU o
R AT DL, 7R CR BRI SE 7> RO RTER T, 180 25 ]
i, R AL R G, AR R IR
B CRCARIAGAR BRI L (9SG HE
3.2 WIHBMM-tRMAERFEMERGS

PNTA M I 358 y- 22 A5 T RS2 (y—aminobutyric
acid receptor, GABA receptor) %1%, il AKX #f 22
Mt k, TPURMS S 54, HILRTE T RN E
PR, R R, ELSRSE IR S RE B R R R
BUINo SR, PRTA S n] BE S B L AR ] 64 A
Az, HHACHIHOBUT B D RE" . L aRbert e AR
2y, Hoi i 8 1 GABA receptor Il N- 1 £ -D-K
MAGARRZARIRBIRRMACR , & T 2B TS
4iry, BAHTEEED. FREEE IR R BT 5K
M. MAP 25 EAOBE TR . HREGE . PO A
BRI RPN PE R AP R, Lk
AR PIAB TS PIE L LRk 4Err g Eh

TIfg.

33 tEKREAWHHREERBATEESREER
R CRCHRIE RIS

331 BMBAALBHER MR GAEHRE LE
B2 A IR 4 B RRIE , T 845 /8 3 I 1 5 CRC
HIEA, FEESEMELE, BSOS b R S
INHITIRE AR AROR . L HUGE AT I SO S B0 eI,
PREEG, WA A AR TS L
oot T A 4 B ARE MDA K-, 03 AR B S 40
L FUbE AT ARG N AR LA Tau 2 HBERR L, 3405 /1N
AL, BIRMEREE, FERF N, £
FUbE R T REAFTE R LB MR I XUBS: , (RAHIF I I ER 4
ARIFINATIREIESY (MMSE HIMoCA) Y5 T R4
AR EHRBEG IO, X BB E S CRC
HRIE AR BN BEsE M3/ o FLJE R ) g S B
FAEE, BRI RN, ELPRIA S T AN I
YRS, BRARIE TR, IR 2 R AE AL
EE SN

332 SR HAFEHDEARERLT WHE
ORI I 8N 2435 52 BN R R EE s, (FDER
BN R AR /N, ELEE LRI IR AR A
[T, PORBRE R, XHR: BERERHLR
LEIR A PIIAT 4 B R IRA TR I 85 CRC AR AR, 1L
I ERRE, R IR, BAEREE S IOMm
B, AR sh J2ERELE s, T ReTE & O N i
BEM, AL, B CRCARIA AR K I a4 455
e, SRR, MR8, s m i
PEFIE G REST . [FIE, SRS IE IR N 224k,
AR FaE PR A2, #RnT BB A PN I Sl ot -
TR, I e AR Y, S0 I 2
FIERIRREMERIAR G IKE o TR YA Ao S0 i 2 Jakep 22
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P4y PR AIC HR R MAP, {H b fff B ) o 41K i
JEM L RBE S e M, A IR
LR, sy ks . P ECA NI, 1T
WL AN, AEREIME SN TR, I/ HR
FIMAP 1 SRR, P A AR e,
R ALK ATE A0 I XS

333 REHLAEAERIFBRBRAZTER S A
REERER, RIF24MT72h, WECH G hREL T
XTRRZE, ARJ524h, FACNHR N TR, x4
N ERBEERATIIAR, XHEAE B FEE B CRCHR
TR LT REF LR 2N . FAR R R
IR ) TS AR 2 255, SR LS
M E TR, LA I B, IR
Z AR CD4* T 41 s 4, JF 98 CD8' T 41 Jifd 7
PR B RREE T D, Wb A, BRI
LRUBER BN, BRAR T 2SS 22471, AT
BTHMEMN RAEIRem T, R, NIl T LAl
A AL, FEMEMDA K, LUbe ] 4 A H A
A, HE—2BREIR MDA K-

Zibpnd, ERGEE SO BREE, ATRE
LA B AR5 CRCAHRIA AR P I L s 112, BRAK
Bl FARBEALNIBOK Y-, SRS R IARIIRE, %
ARSI, AR e TIRe, HAT —E I R R
FAHE

2 £ X B
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