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Effect of preoperative oral carbohydrate on postoperative delirium in
elderly patients undergoing laparoscopic colorectal cancer resection
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[ Abstract] Objective: To investigate the effect of oral carbohydrate administration 2 hours before surgery on the incidence
of postoperative delirium in elderly patients undergoing elective laparoscopic colorectal cancer resection. Methods: 60 elderly
patients aged 60 ~ 79 years, ASA grade 1~ III, scheduled for elective laparoscopic radical colorectal cancer resection under
general anesthesia were selected. They were divided into carbohydrate group (CHO group,n =31) and control group (C group,
n=29) according to different anesthesia methods. The C group followed conventional preoperative fasting (8 hours for solids.6
hours for clear fluids). The CHO group.in addition to conventional fasting,orally ingested 200 mL of a carbohydrate beverage 2
hours before surgery. General patient data were recorded and compared. The incidence of delirium within 5 days
postoperatively was assessed twice daily using the 3-Minute Diagnostic Interview for CAM-defined Delirium (3D-CAM).
Fasting blood glucose (FBG) ,serum interleukin-6 (11.-6),and C-reactive protein (CRP) levels were measured preoperatively
and on postoperative days 1,3, and 5. Perioperative incidences of thirst, hunger, nausea, and vomiting were also recorded.
Results: The overall incidence of postoperative delirium in the CHO group was lower than that in the C group (P<C0. 05). The
levels of FBG,IL-6,and CRP in both groups increased 1 day after surgery compared to preoperative (P<C0.001). Compared to
the C group,the CHO group had lower FBG,IL-6 ,and CRP levels on days 1 and 3 (P<C0. 05). The incidence of perioperative
thirst was lower in the CHO group than in the C group (12.90% ws. 44.83% ,P<C0. 05) , while no significant differences were
found in the incidence of nausea or vomiting between the two groups. Conclusion: For elderly patients undergoing elective
laparoscopic colorectal cancer resection,preoperative oral carbohydrate intake 2 hours before surgery can effectively reduce the
incidence of postoperative delirium. The underlying mechanism may be associated with attenuating the postoperative stress

response, reducing inflammatory cytokine levels,and improving patient perioperative comfort.

BEE&TH: WA mwh R RETFEE (22SXQT0293)
EER N BFEKE 9729 . B B EFEN. E-mail:1966077151@qq. com



HFab& A5 AR ARBR K AL 1 X A R B 4 LM VTBR R B R 1 2 1 52 ) 1121

[Key words] Carbohydrate;Elderly patients; Laparoscopy;Colorectal cancer surgery;Postoperative delirium

A J5 % % (postoperative delirium, POD) J& %
A EE IR T ARG 00 24 R G IF K R
PR ST T R B UK FHA R ) R 1 A
I J 8 285 T W R AR A AR R YR T 4 L e O E R
s BRGNS T KRBT R, AT 5] A A
I U GO RN . B BN R A
ARH AR B FH POD K AEFIE 159 ~50% , " H 5%
i AR5 WK L I B4 KA e s T 80 B 7 6 4 R
BAEET R,

T B 2 SRR & (ERAS) 8 16 i — R 1 15
A it 00 Ak B A 00 B L il % s U . Hod L ik
RATEE & 7 & ERAS M8 0 4 i 4 2 —
18 G5 K I ) 25 1 A5 Pk T S BOpL A 40 i 10 5 8 5 L
R S R ACHU G IR AN S B AR R 7K Ak
GYIE R ERAS 1 5 ZLHE B . B4 T LR E w0 2t
R, TR B AT DLW 3 TR 51 Ak Y I R i
i 5 AR AR AR T S K L 3 i3 B i 0
EPIE RS RN L 06T AR IR K A A B X 4R
TR R ) I B 4 L e R 2 R I Y
Il R 52 AH X 450

AR 5T G FE BT AR AT O IR B A AL A B B AE 4T
P T S 5 L P DD R R R R R B 2 R R
W, IF W R f5 FBG K38 43 ROAE $8 45 B9 ZE 1
B e R R BB POD Ak 4 45 A 1 i iR o AR
U045 TR (3L 04 U U L 0

1 #ABRERE

.1 —fHmaER

YEHL 2018 4E 5 A & 2021 4E 5 A 1140 EE 2 B b
J& BE BEUSCIA Y 60 191 5 W1 AT 1 s 5 445 T s AR YA R
() R IR 42, e BRORR B 7 XA R 28 o0 o
XTHRZH (C o n=29) MK A P4 (CHO 4. n
=3, IIABHERFEHEZMERE . A
PR (1) 4F#E 60~79 %5 (2) ASA 434 1 -1l 9%
) FEWITE 2 T 17 18 35 45 B AR iR R (O R
B A A RS R &5 =24 455 (O HIE S 5IF
ZBAE R AT . HEBRBRAE - (O AR R B2 W7 0 B
PRpG SORE i o 8 5 (20 ) H O iV TR 4
(DA KE MBI 1 A A 4 A% s S0 B 11 1 RS ol
25 W 5 (4) ™ o A T [ A 7 3 R A 5 i DE A 5 (5)
A E WA A B R SRR KA S
ARRIE; (6) AT E TR, HIBRARUE: (D AR P
AR 7 S8 B E I RE 5 (2) BB SRR
585 () BHR B R . A 90 48 5 Bd 40 R 25 D1 S b 1
[2017ER(R) 047 1, Ff- 7 rfr [l i IR 2 36 13 WF o oo 3

M (ChiCTR1800014298)

LL1.1 paA58% AWRNIHEERERIT R
FHAH AL AE B AL 3R B A5 6 bn 00 S8 3 4 1
1 HC 1) Bt AL 20 8 % B8 4 (C 4l A mk K 4k A B 4l
(CHO 4D . ML FEHR 7N — 2 AS 5 BEEEHM
BARWCE MBS N BB B R . CHO AR #H TR
B 2 h e3P B N IR 48 2 oK AL & ik i .
DR S5 BT L E 22 VAl B B S A BIF 5 N B 43
NGO o T T TR it A AR R M TG T xR
HR TS (PO E

L.1.2 FTH##E CH . WEERATNEEETEKY
ZLOMRFIZEE 8 ho 281Kk 6 h, CHO 4. 7E 4 4i 4%
BRI F LT RE 2 h(FH T ARIF R 1R
B AL A D ER 200 mL (U R 4R B K BT 1 25 BR 2
H LKA G & 12. 6 g/100 mL), 7E 10~ 15
min N2 IR5E .,

1.2 A&

ARHET 1 d AR BT E 2R iR S A ik
(MMSE %) 0 25 47 76 I\ T e s i 28 %, i A 2R
HEW AT . BHEAFARER, 7 LB #
ok 38 % . W 4R, # M I ECG L HR \NIBP.,SpO, . fif
A IBE R AR RIS FAROr R RIRE S5
KU K PR AE S 0. 03 mg/kg EF IR E
0.3~0.4 pg/kg A 1. 5~2 mg/kg . i =X F
PEgE 1.5 mg/kg. AR FH Ml OR 37 1R SR WL A
B ) 5 VRS B 2t 4 T AR R 6~8
mL/kg, PEIRAI#E 10~15 K /min, FEWE HL 122, 2 +F
AR A AR (PETCO2)35~45, FA MR —4
2056 & (AN U AT A 5 B, BT AR Y B A2 b
WENE I e 4 I im AR IE R . R R R KO A2 G
IR 35 R PR IR, LR b R VR N 1 ~1.5
MAC, Bk EFENIAE 4~12 mg. kg '+h ', ZH
B IS KJE 0.1~0.2 pg kg 'emin ', HEFE I 30 5
SERRE S ML H LU 283 B A i AE SR Al E £ 20 26 LA
W. # HR<C50 /4, # k4 T BTHE a0 0. 3~0.5
mg., % SBP K T 5l ff 20 % 5% 90 mmhg., B Ik 45 T
MREEH 6~12 mg.

AR 8RR O KEUR L B R A
ISKIE 1.5 pg/kg INFG%E 7l B 10 mg, A= B b K
FEREZE 100 mL, 75 R fid % 2. 0 mL/h, R R
I 0.5 mLBUERA] 15 min, 77 8 & # E NRS
POy =4 4y #EM S £ 100 mg #HAT RN RO .
1.3 WMEIBFR

(D) — 72kt AR M3 BMIL, ASA 43 9% . Jif
JEIRAL (25 T/ B ARG IFAE T AR [] R A i



Al FE oM
11292 2026 4 9 A

JIldt E = B (http://noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 41,No. 9
Sep. 2026

M AR PR R RS, (2) EELE SR RJT RK
BrRRER, TARIF 1~5 d, 4K (08:00~10:00)
F(16:00~18:00) FH 28 2o 55 I A9 AN 1 43 20 19 T 5% B
i o SCRR 3 min 5 % 12 Wi £ X B E 31T 0F
55 BEREREERELARE S dNELAH 1
UCPAR S BRI 2B ). B R R A R 1
d B4 2 B TE) P9 S RAT R 1 WOV T4 R BHAE Y
BF L, R R — B E A Z BB Z AR S
S PR AE TR R R AR REIE S 1 IR, (3RS
S e bR AR 5 RIEFE AR . TARWT ARG 1.3.5
d ¥ R s g B L G0 23 B il AR (FBGO L 4l
Ml A F (IL-6) Fil C J i 85 FH (CRPY K, il sk i
HE AT AR & 28 I TR % W R R0 H i L
FIRX i 1) % A5 DL
.4 SitFESH

K] SPSS 27. 0 B AF #EATBUHE 4r M. A7 A IE
BT B R ER L (2 £ 5) 2R, 41 18] Fe A7 0 ST
FEA ¢ K30 AR IE A 0 A BB ALM (Q, Q) 3RIR
2 8] H 88 2% ] Mann-Whitney U #:86, H50%0k LA
[n (Y ] A e R X° K 5 5L Fisher K
Rk CYILE i <<5 ). EBLE K b5 (POD
BR & A ) B9 4l 18] b &, 1T B R 25 (rate differ-
ence, RD) L H 95 W BEAGIX B (CI), X FIRELRH
845 (FBG . IL-6 .CRP) , ¥ J 2 A~ i} [H] 45 A1 2 1 45
W EZ K A IESS M AT 227 ERHEL
M J7 225087, 35 2% JH Bonferroni ¥ #3647 £ & L
KIE., P<<0.05 NZERAGZITFEX.

2 #HR

2.1 WARE—MEMIER

P2 B3 75 AR % P B BMIL ASA 40 9%, i
AL AR TR FEARE LT A ] AR o i A i
MR Z R TG % E X (P>0.05),
W1,
2.2 WABERFTEELZEEXRILE

CHAJE 5 d WA 9 fil 8 # &k E POD, @ik
KAEFR N 31.03%(9/29) s CHO 4134 3 fl B #H &
4 POD, BAK K AR N 9. 68% (3/31), CHO 41
POD Bk & AR T X A, ZFA%itFE X
(P<<0.05), POD FEAEPKELERG1d K 2d.
W 2,
2.3 FWABRERHEMYREBIRILE

KRG 1 d, 4 B FH FBG K F B4 KAl I+,
ARJF1dM3 d.CHO 4178 FBG KFE¥KF C 4l
(P<C0.05), PIZHEE ARSI 1L-6 F1 CRP /K-F
P AR AT FE i (P <<0.001), #HiE & 8w, KRG

1d&3d,.CHO A1l 1L-6 & CRP /KFH{ETF
C#H(P<{0.05), W% 3.

®1 WAHBE-RABLBRIM(Q,,Q:),xEs,n(%)]

i CHn=29  CHO#HG=3D ¢/z7/1* (5 P
i (F) 72.38 £ 412 7176 +£3.91  0.575  0.567
5 0.051  0.821
w 16(55.17) 18(58. 06)
% 13(44.83) 13(41.94)
BMI(kg/m*) 23,1742, 41 23.53+2.19  —0.503  0.617
ASA 74 (fi) 0.039  0.844
I 00, 00) 00, 00)
1l 18(62.07) 20(64.52)
il 11(37.93) 11(35.48)
i i 0,366 0.545
7] 17(58.62) 16(51.61)
Hh 12(41.38) 15(48.39)
FAR B (min) 187.26+31.48  181.61+29.82  0.722  0.473
Arjrih il # (mL) 55(35,85) 50(40,80)  —0.235  0.815
AR (mlL) 18604310 1800£280 0.800 0,426

R?2 PHABREARREHBERAERLZERLERIZ(N)]

45 AF1d AF2d ARFE3d AF4d AFs5d At

CH(n=29) 6 (20.69) 3 (10.30) 00,000 0 (0.00) 0(0.00) 9 (31.03)
CHO#l(n=31) 2(6.45) 1(3.23) 0(0.00) 0(0.00) 0(0.00) 3 (9.68)
baR | 1.541 0.344 - - - 1.271

P 0.214 0.557 - - - 0.039

£3 MABERWREARBRE REHEFRLE (2 +5)

a0 CHn=29) CHO #H (n=31) tfE P
FBG(mmol/L)
A Hi 4.9840.56 5.0440.48 —0.462  0.646
AJg1d 7.0240. 827 6.3140.757 3.591 0,001
ARfE3d 5.7140. 66 5.2840.52 2.890  0.005
R 5 d 5.1240.51 5.0340.46 0.738  0.463
1L-6(pg/mL)
AT 5.1242.85 4,652, 40 0.724 0,472
AR 1d 61.35418. 74 39.88+14.207  5.128 <0001
AJi3d 16.28+16.90C  33.52+12.45C  3.461 0,001
AJg 5 d 2347410557 24.8149.880  —0.516  0.608
CRP(mg/L)
A 6.5845.12 5.87+4.68 0.577  0.566
AJg1d 71454201870 47.36+17.527 5,054 <0,001
AJF 3 d 84.62422.35Y  65.41+20.107  3.581 0,001
AJF5d 56.33418. 74 578941920 —0.326  0.745

DOP<0.001,5 B4 RA7 4,

2.4 MABREBEARBAEERER
CHO H B 7 F A = W ) v 18 19 K A2 R



HFab& A5 AR ARBR K AL 1 X A R B 4 LM VTBR R B R 1 2 1 52 ) 1123

ET C41(12.90 %ws. 44.83% ,P<C0.05)., Wil
FE A BRI RS 2R (P>
0.05), WL 4,

R4 PABEFBEARPREERRERLER2(%)]

21 5 195 RLYIIN X 11
C#H (n=29) 13 (44.83) 5 (17.24) 2 (6.90)
CHO 4 (n=31D 4 (12.90) 3 (9.68) 1(3.23)
xXE Al 7.520 0.232 0. 004
Pl 0. 006 0. 630 0.953

3 Wit

A FE 45 5 R, R T 2 22 0 I AR 4 T W e AR
BRI A B E  ARH 2 h O 200 mL B KfL &9
TR T BEARR J5 96 22 1 & 2 2R TRl i ] R R s R
W0 5 B FBG BB 43 48 E BN 5 [ B A8 4% ok 3 1R
H BRI ARG, W TR &R EE T RTF
AJF POD #2417 —F ] 58 22 4 HLAF & Jn o i &2
SMRFEL A AR 254 T BUR I

A5 VE %S — Fp R UL S0P ik D B B AT, 7 &
ERFARBE R AR w3 BRE S = K
-5 T g R Sk A sh v ES . HETA R,
POD 11 & A J2& M 28 52 0 H0 3 B 28 P9 43 00 7 384 AR
W EE AL B 20 8 I Ok i AF 2 DR 3k W] 4 Y 45
S HoA BRI R 5] K A AR S B IR R Ak R
E 0B Ry S R A

AR A, CHO AEEARE 1 d M3 dm
FBG /K AR T C 4, BRI ANRETF AR B 2 s
T Fe - - DR e SR R 4 R G, T BUR
FARYT AN Bk w5 FBGY . R AT R AR K AL S B
3 2 B AR AR A 2 A L A S T R 3R A i
A2 S AR 0 R A L T OE R R AR
A, DN AT BBV T T AR 33 5 | Ak ) e 5 3R KL L 52
BT E PR A R FBGY . A5 VIR, A
191 FBG (1 il 24 % ) 5 3 #7 22 & FBG RS & POD
KRR ST SR R ER L, VB AE AL AT BRI
FBG £ i) %016 7 5 458 403 1 45 P4 B2 T /8 5 AT £
T R I B B A 2R 7 W O B ik 2 ok B T 5 4 B
YT SN AH B[] o 8 A ot A B e ) R B ) A L DT
N POD iy & A0 i A . DR, R 01 AR ik K
b5 W AT REE o Bl LRI FBG B2 S i &2
R AR TR 0 FQIS P R B DA K B AR B
fER A% POD &A%,

T AR A A7 S5 BT AA T I 1% 483 43 4 S 0 S5 T ik
4 B S RV, S 3 IL-6. CRP 254 4 41 ifa 5+
KOV 2RI T . Ik S AR R S B T T O 2 Rk AR

03 3k 14 T SE A 1 Y i i B B % G Ao ik E A8 A
155 AT 52 1) v AIX B 28 2R 6, 98005 /0N JE J5 4 L, 51
M2 JE L UET AR E N IR . ARAF I A R
AL B E AR 1L-6 5 CRP KFE¥ T &, H
CHO I7TEARF R d M 3 DM TR IEEAMRT C
H, X5 Li &M A ST 45— 830 3R AR RT Ok
T KA 0 mT DA/ e E PR i R . HCAE R ML
I A4 38 ok Ul 2 ML G i 38 R L KRR L AU
Sk 1WA R R A T B 38 S A R T AR
S5t B T e L 020 i T8 TR AR RN PN B 2 S 67 o DA ek 2 PR
i 108 R R A 4 B S RN . AR ST R CHO 4
POD kA= % 5 R e B F K7 T B 0 #a S e il ] 1
FEAE—BU1E X ] BB 8 RAE R W 2 5 POD & 9 Al
HAR AL T R UESE . RN, T B R R R AR A
/REY IL-6 Al CRP KR FEAR 5 POD & A4 R 0 %
TRACA GET T2 1 i A 1 14 AS E 4l 0 3 97 M & =2
A TE B M R G R . X 28 RE 46 A 19 728 Ak hy 3
il AR T IR Bk K 4K S 0 T A A AL 4R A T
RAHHER N POD FEAR 0 i A BB &R A A 1 i —
AR RIE

IE A ARG E 52 A R 1R AR 7K Ak & ) fiE I
HBEOR AT W R (44, 83% ws. 12.90%) , X 5
MR ANRLRE e ge A — B L ARGt AR 1k
FITSBUR F1i A RE A ANIE , A% B [ — A R B
N7 PR L T BB 2 0 EE AR N 9 R R K. 38 i e
R AT ETIE B B T AR DU O R B RS R
PRI A, (I B AR T ALK 0 B iR N 3. B AR A TF
I8P AL IR R AR R TG T A R
CHO @& AERIERE L HEAR, XA e 5 AR M
FEAC AT A X A PR IR s B T R A 5 % 8 i Dy e
R/ RN N RS WIS R iR Sl [ I E R < <N

ARG A7 AE — L JR IR . B BE AR AN 5T
FEF /IR AT S5, TS 56 v U5 B A 500 R K
A B A7 A 5 e Ak A XU o AT 52 i) R AR 2 3
FIRERGPE . DRI AR 9T B S5 184 5 B R BEAR L £ p
OB FE I LA IR . W A WSS AE IREE 45 )R 46 A
FBG {H 1B 43 98 E 8 5 1 2 4> B 8] 25 F1 2 T 48 A5
W& B SR T Bonferroni 33474 1E , HAZ 1IE
iE R AT RERE I TT AR B KUK . 55 =L AR 4L R
FH T ARHEAG I A 5 B J7 %8 AH R 2R S8 VA R EE A
ARJGEIFIE S, B A% 555 POD AH G 1 3 1 i
IR JRy » A3 e R B S N R D) Rl A BE R 5 L R
KI5 K 4 A B4 T A VA 4 A

ZE b T RS2 I B 4 R ARIA R 1 B AR
BHLRET 2 h O IRBR K AL G W T A R AR AR IS B
B W) R AT R R S O P R FBG i 4



1124 2026 4F 9 H

B4l HoW

I EZBRZR (http://noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 41,No. 9
Sep. 2026

RAE I LA R st J 2 R ) B AT & . A B T
U 2N T

S &k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

Jaqua EE ,Ngoc NVT ,Chin E . Delirium in older persons:pre-
vention, evaluation, and management [ J]. American Family
Physician,2023,108(3) :278—287.

Thedim M , Vacas S . Postoperative delirium and the older
adult; untangling the confusion[]]. Journal of Neurosurgical
Anesthesiology»2024,36(3) ;184 —189.

Schwenk W. Optimized perioperative management (fast-track,
ERAS) to enhance postoperative recovery in elective colorectal
surgery[ ] ]. GMS Hygiene and Infection Control, 2022, 17;
Docl0.

Haselton SD, Chadayammuri VP, Emerson RH. Preoperative
carbohydrate loading as part of an enhanced recovery after sur-
gery (ERAS) protocol confers early postoperative benefits fol-
lowing elective total hip arthroplasty [ J]. Clinical Nutrition
ESPEN,2025,68:602—607.

TEBEEEESREE TS TEREERERGIELHRE
FILT]. [EBRRRIEA 5 52 95 2 . 2023, 44 (1) : 1—27.

Silva AR, Regueira P, Albuquerque E,et al. Estimates of geri-
atric delirium frequency in noncardiac surgeries and its evalua-
tion across the years:a systematic review and meta-analysis
[J]. Journal of the American Medical Directors Association,
2021,22(3):613—620. e9.

Li T,Lu Z.Qin T.et al. Pathomechanism of postoperative de-
lirium: Systemic inflammatory response and neuroinflamma-
tion following anesthesia/surgery[ J]. Neuroscience,2025.,581:
40—49.

o] 24 A 52 F L BEIE. B AR BB R 18 2 1 REAE BT A TR0 A

A FI B E http://cbyxyxb. journalai. cn

(K75 BHI:2026—03—02

FEit L] b AR I5 5 R K BE 24 28 35,2025, 20(4) 1551 —
554,560,

Shuford R, Miller-Ocuin JL. Hyperglycemia in the periopera-
tive period[ ]J]. Clinics in Colon and Rectal Surgery, 2023, 36
(3):198—200.

Kumar SM, Anandhi A, Sureshkumar S,et al. Effect of preop-
erative oral carbohydrate loading on postoperative insulin
resistance, patient-perceived well-being, and surgical outcomes
in elective colorectal surgery:a randomized controlled trial[ J].
Journal of Gastrointestinal ~Surgery, 2024, 28 ( 10 ).
1654—1660.

Gillis C, Ljungqvist O,Carli F. Prehabilitation, enhanced recov-
ery after surgery,or both? A narrative review[ ] ]. British Jour-
nal of Anaesthesia,2022,128(3):434—448.

Kumar M, Patil NS, Mohapatra N,et al. Preoperative carbohy-
drate loading reduces perioperative insulin resistance and has-
tens functional recovery of remnant liver after living donor
hepatectomy: an open-label randomized controlled trial [J].
Hepatology International,2025,19(5):1151—1161.

Liu X, Yu Y, Zhu S. Inflammatory markers in postoperative
delirium (POD) and cognitive dysfunction (POCD) :a meta-a-
nalysis of observational studies[J]. PLoS One, 2018, 13(4):
e0195659.

Li LT, Wang XH, Zuo YB, et al. Effect of preoperative oral
carbohydrate on postoperative delirium in elderly patients un-
dergoing lower extremity orthopedic surgery: a prospective
randomized trial[ J]. Journal of Orthopaedic Surgery and Re-
search,2025,20(1):191.

A M0 T AL, AR B ERFIEZ LS e R
WoET]. AR EE 2 T A ,2024,40(23) : 4007 —4012.

&M@ B H3:2026—07—05)

HB #8 : xuebaocby@126. com



