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[ Abstract ] Objective To explore the effectiveness of abdominal muscle training combined with nutritional intervention in
preventing postoperative sarcopenia in elderly patients with colorectal cancer and its impact on patient recovery. Methods A total of
90 elderly postoperative patients with colorectal cancer from January to October 2023 were selected as a research subject, and they were
randomly divided into a study group and a control group (45 cases in each group) . The control group received routine and reasonable
nutritional intervention, while the study group received additional abdominal muscle training on the basis of the control group. The inci-
dence of sarcopenia, skeletal muscle mass index (SMI), hand grip strength, 4-meter pace, short-physical performance battery score
(SPPB) , incidence of postoperative complications, length of hospital stay, and quality of life were compared between the two groups
before and 3 months after surgery. Results At 3 months after operation, the incidence rate of sarcopenia in study group was lower
than that in control group ( P<0.05). The SMI, grip strength, 4-meter step speed and SPPB score in study group were higher than those
in control group (P<0.05). The postoperative hospital stay was shorter than that in control group (P<0.035). The incidence rate of post-
operative incision infection, pulmonary infection, urinary tract infection, intestinal obstruction and overall complication rate in control
group were lower than that in control group, but the differences had no statistical significance (P>0.05). The overall quality of life
score and each functional domain score in the study group were higher than those in the control group, and the symptom domain score
was lower than that in the conirol group, and the differences were statistically significant (P<0.05). Conclusion Abdominal muscle
training combined with nutritional intervention can effectively prevent sarcopenia after colorectal cancer surgery in the elderly, improve

muscle levels, shorten hospital stays, and improve quality of life, which has clinical application value.
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(x=s5.4) 5 % (zskym’) 1~01 W I1~0 (x+s,45) (F=s,g/L)
XfREZH 45 72.51+6.80 25 20 23.52+ 3.20 38 7 20 25 2.82+ 0.83 38.52 + 4.01
WaTee 45 73.22+7.11 26 19 23.81 + 3.52 39 6 21 24 2.71+ 0.73 38.20+ 4.23
t/X* {H 0. 484 0. 045 0. 409 0. 090 0. 045 0. 668 0. 368
P1E 0. 630 0. 832 0. 684 0. 764 0. 832 0. 506 0.714
1.2 J7ik WL, E T, SR BEA, B2 A CH B

JrA A h [ — H & 88 5 B9 as B A A
BASTEAR AL F-ARIA T, AR5 2 32 AR 1] i 8 KL FRl
AT B, WHEAREE., s, slngs
PR OBRERKIL AR TR 45 . X M4 $E 52 M IR T
B, RIGRIEE L BB ERF I, RBITG
MaPEIR, HIEDREIRANTE, & D IRBAANL,
DR S i i PR 5= . T PR SR TR I R A 52
AR R HL 2 T A O ) 1 7R A IR R ] 7R
FH 9 IR BR B I sl 5 IR 90 L R AR 35 59 NRS-2002
I3 S EE E K- BB ACE O BT E SR
WAL, RS TR R T, MR EA
REEREHA, RIESHERABRBEARRESR 1.2~
1.5 g/kg (kg FEAFHE WK E), feREHAILT
25~30 keal/kg (MRIEEF BMAEOLARE) . 558
FRE R, Wing S MEEANEY (i,

FOKSR, PRUELEE R ANG Y B BEA . X AR &
FIEHATEFFE A, PR &SR EENIA
R, IEREESHKE, deRE R

W LU 7E T BE 20 1 B Al b W) 25 B Jom A 58 LR
W&ko ARIGH 3 R PP B A i (R IE A
£ 1 ek R A Bl 5 T AR #EAT U 4. i &0 Tl 1%
U TR Y L BUR BRI 48 5 83 2E 47 i SRl
HE SR WP UNZR. RTINSk, 5 BB AT
TR, BEH 2~3 3K, BHK 10~15 min, ZIRHL
gk (Kegel iz23h) : $i5 T8 #EAT A ALUCHE A1
AR, FEWRLAE 3~5 s, M 3~5s, HE
10~15 W H—=H, B H 2~3 4, BEIHERKARI
Y. BEMEMIE AL, SRIEWCEEEILA, #
Fr5~10s, SRy, |HE 10~15 koA —H, &
H2~324, Hrlizsh (MR . BEMEM, i




— 686 —

EPRBAEESZ4E 20254 11 A 546 H4E 6 1Y Int J Geriatr, November 2025, Vol. 46 No. 6

AN, SF JETRNURRIIZRES & 5 35 T TR 4745 T % A WL E (R0

B, XUBIZE Hb, R, SRR PR, R
5~10s, RGBT, HE 10~15 KA —4,
BEH 2~3 2 (R AR 3 AR IR 021 B0 V8 8 iz gl o
BE, WA ARG o B s AR R OR R R ) o IR
B WIS VIR (2 ROTARSCHE) - I A] AEE
B VAR S BBE E AR SCHE T I, B T U B AR
HETHR L, MRIREF 10~30s, HE 3~5 K, 4
H1~240, fRYIZRET ] 20 ~ 30 min, Yl ZR5E
LU B B 57 A AR 5 DR WA E R, JF
AR 58 3 10 B 7 08 A B N U 88 B R XE
1.3 &R

1.3.1 AUMERAFR ARiE3DH, RAEMLL
I TAHEZH 2019 A" PEAS PILL LA SE 1 & A 1 o
1.3.2 JMRZAELL 435I TRITRTFAR)S 3 4~ 30
SEEFAS LT & (Skeletal muscle mass, SMM) . B
BALEEE B (Skeletal muscle mass index, SMI) |
P& F7 . AT B TIEE. SMM SR HH AE 4 L BB 4
B A AR X 2R W W 2 B A e P i WL
R, A SMI (SMI=SMM/ &%) o SRR 71310
BRIy, W 3K, B R(E. R 4
KA M G, R B2 R SR ) B AR R IR L B R
( Short-physical performance battery, SPPB) #F 17
WA

1.3.3 REWREFM IEFEMHAREIFRIERE
UL AEBER TR FNAS R F R R A, FEId
ARG 30 d WAAEMARGIFLRE, WIFFRGE (b1d
BRYL  BTERIEY | PRERIERGLSE) L WG 3 IR

(5 7 [ P T A N S e R b S Ve e U e S Ra o
B PTA 5 T B A SR A R =15, AL Hrds .
PRI A
1.3.4 ZEyREsE ral TARTIAIARS 3 ~H KA
RR IR HE BF 5% 5 94 97 Al 2L A= 06 B o [n) B A O | 36
PRAG R AR IE R L I R SR FE R AR AR I
AUl ThRE AR (ARIAZIRE. MEIIRE. 1H 4D
fe. IAFThEE. th=Piae) MOREARGIER (K=
BRI RO, REANYEE B4R 100 4y, BR
A I T S 358 R B BE S0 o B0 E AR R I A H
AT TR R G, S R A A S OB e A X AR T R
B THD S RO
1.4 SRtk

SR SPSS26. 0 e it 2= 4R AT B 40 A . IR
MIEZSIP AR EORER A » = s 18, A
SR ¢ W5 T EOEE R A IR B AR SR X G 56 Bl
Fisher f&#MFA 50 ; K IPRE «=0. 05,
2 SR
2.1 PHAURE A A R AR

WIFREHA S5 LA GE R A= 380y 13.33% (6/45),
XFHRZH M 31. 1% (14/45), BHLH L0 5E & A s 1
¥, Z2RAGIHHEY (X =4.114, P=0.043),
2.2 THHNLAE G BES

ARATWLH SML, 48 F7. 4 KB HF1 SPPB 145
ek, ZFRBTIEGIEE L (P>0.05), RfF 34
A, WAL SMIL, 487, 4 KA H A SPPB P45
Xt el (P<0.05), L2,

F2 WAHANAMRILE (v+s)

Tab.2 Comparison of muscle condition between two groups (x % s)

7N Xt HE2H (45 1) WHIT4H (45 f1]) t {8 P1H
SMI(kg/m?)
¥ Ni) 6.80+ 1.52 6.92+ 1.63 0. 361 0.719
RJ534H 6.52 x 1.48 7.25 + 1.55" 2.285 0. 025
12771 (kg)
ARHT 25.20 = 5.83 25.52 + 5.91 0. 259 0.797
AR5 34H 24.05 + 5.70 27.38 + 5. 85" 2.735 0. 008
4 KB (m/s)
AR 0.95+ 0.15 0.96 + 0. 16 0. 306 0. 760
K5 34H 0.88 + 0.14 1.05 = 0.15° 5.558 <0. 001
SPPB T¥43(43)
AR 9.21 £ 2.13 9.32 + 2.20 0.241 0. 810
AJF34H 7.85 = 2.05" 8.92 = 2.15" 2.416 0.018

W 5RRETIEESP<0. 05,

2.3 WS PRI TE I He s

WFFREARTS VI g lidl gy . PR |
JAREREL 4 2 A AN S A I A i K A R BTG T % i
H, HEERHIGEIFFREL (P>0.05), #FRAEAR

JEAEBE R [ (10.25+ 2.54) d] 46 F A B4
[ (12.88+ 3.16) d], %RALI¥EXL (1=
4.352, P<0.001) . Wizl & AENARAS . P
IR RFE, WL 3,




EPREFEEYIE 202545 11 A 4546 B4 6 1 Int J Geriair, November 2025, Vol. 46 No. 6 — 687 —
R, & JEER U GRes & 8 37 T TR 2 SR 45 T w B A S WUE AR
=3 MARGKEEOLLLE [# (%) ]
Tab.3 Comparison of postoperative recovery between the two groups [n (%) |

ZH 51 ke by o ity B R PR [t IR e Wy 1K 93 ZEE JEEN iI=gnn BRAE

X HE2H 45 3(6.67) 2(4.44) 2(4.44) 1(2.22) 2(4.44) 1(2.22) 11(24.44)

el 45 2(4.44) 1(2.22) 1(2.22) 1(2.22) 1(2.22) 0(0) 6(13.33)
X (g 0. 000 0. 000 0. 000 0. 000 0. 000 - 1.813
P{E 1. 000 1. 000 1. 000 1. 000 1. 000 0.315" 0.178

2" 2R Fisher R AR AT

2.4 PHLHATEREES

ARBTPILH A AE AL TG BUR AL o LU, 2258 ORAT (P<0.05), HARTFXF
WIS E X (P>0.05), RJE3AA, o

AEVE R TR | O KRk R T o AR T

A HERE D334 TXF

AEgH (P<0.05), HiAs

P

M8 (P<0.05), DLk 4.

T4 WHAEWFRERK (s, 5)
Tab.4 Comparison of quality of life between the two groups (% % s, scores)

Ei=¥an Xt BE2H (45 51)) W5 4H (45 41]) t {8 P1E
AR A T R

AT 60.20 = 15.50 59.80 + 15. 80 0. 121 0.904

KRG 34H 58.50 = 15.22 72.35 + 14.81° 4.375 <0. 001
AR e

AR ET 68.51 = 19.01 67.92 + 19.53 0. 145 0. 885

ARE3NH 65.23 + 18.51 78.94 = 17.20° 3. 640 <0. 001
fEhe

AT 58.22 + 21.04 57.50 x 21.51 0. 170 0. 865

ARF34H 55.83 + 20. 11 68.55 = 19.50° 3. 046 0. 003
THLTRE

EN: 72.54 x 17.05 71.88 = 17.50 0. 181 0. 857

RIF314H 70.10 + 16. 85 80.52 + 15.52° 3. 051 0. 003
INFNTRE

p N 75.05 + 18.01 74.30 + 18.57 0. 194 0. 846

RF34H 72.60 + 17.55 82.18 + 16.23° 2. 688 0. 009
e

KRBT 62.71 = 20. 08 62. 06 + 20. 51 0. 152 0. 880

AR5 34H 60.31 + 19.25 73. 85 + 18.50° 3.402 0. 001
W=

R AT 42.34 + 13.01 43.06 + 13.53 0. 198 0. 844

K53 4H 45.73 + 14.52 32.52 + 10.20° 4.994 <0. 001
PUAINL AR

FN:i 20.62 + 6.03 21.34 + 6.50 0. 545 0.587

ARE34H 22.20 £ 5.85 10.55 + 3.10* 11. 804 <0. 001
I

AT 32.90 + 10.05 33.61 + 10.50 0.328 0. 744

ARG 34A 34.55 + 10.20 20.18 + 6. 03" 8. 135 <0. 001

. HAHT A P<0. 05,




— 688 —

EPRBAFESAE 202545 11 7 4 46 B4 6 1)

Int J Geriatr, November 2025, Vol. 46 No. 6

AN, SF JETRNURRIIZRES & 5 35 T TR 4745 T % A WL E (R0

3 itig

LEH IR R & BR A CBPER I, H R R
FAET-ZR PR F, JUHAE 2 A B vh A g™ 18
MAIE ARG, FARIBITF B ERGBETFR, |
AT R L PE AT AR AR, RS R R v iR R,
e 5y KA FE WL AETE N B9 Z PP 3 R IE . I IREE
B, HRL R AR B A B O B R SRR R
W, {AEA T W2 0 T4 5 & SR
HART R M, X AR S5 ME FB LR o 6B B 2 R AN/
RERIET X PE B U A e o 02 B AT IR AR A |
EEZ G NAER, B-ER TRy
P32 Bh A 1 ME LB BRAB AR, R TR AR R RS
W BRERG T SR L% 2 45 | 7 iw iR
ARG 0 LA R D o

ASHF G 14 M KRR R LR AT X DI 25 5 A
4B T ARG A, BUS T — 2 19 lm IR LR .
AWFFE R, TS ARG 3 4~ H WUNMIE & 4R R 53
KT X84, B EUFH T SRR USRI 5 8 55
A T B AR JE LA RE T AU AR B . AL
HRETE T ARG AR A ARG, FARAIG. £
RERL . ERBAWD LRGN ZRELZERNE
B, SEBCGEABSAINE, Gz, JUHE
TR 4 I R LB S BB, L P X R
AAIFTE SR P B R R LR T X P DI 2R, BEWE A S50
RPCAG WU 2 AR 2240, HBOUL R B 1 6 ik
i, AEFFEER AL . WPk, 2L
Y. EFSER S . 7 s Bl Aol BV bR S A
Y2, ANALRE B Fe s I S LR, i B E 3 w42
AVRIZEAERO N, A 3 4 B WILIA I P e i 4, ol 3t
WLASH RS- . R, AL 5 T, R9E
TREEARMEBEMEA, HULAGREMET
B EERS, SiEdgIE R RS -
/A R0 1 B AN i B2 v R NV IN S SRS
Je, AT 3 ARG 1 WL/ 1 S A KU

Nk RSB, AT R T WA YT
A ALK, BFFR4H7EARIS 3 /A BB 4L
PILR K-, dF— 2258 UE T b AL i A B
SXIRE b, MHSYLA Ay SMI, 2 )1, 4 KDy
WENE, SPPB U4y NI/, FRUIE ARV
BELEE IR T IAALRE W BT LA E e, R GefE ik
LR ) B AR AR T RE VK 2 R T, SMIT ek B
ST B R WU S Y dERE AN, 4R TR 4 KH
FRAGEE TR BT WL P T B 1 iz B BE 0 1 1 5.
SPPB PF4r AR EH T F R, {BwFE 414 SPPB i
Sy Xt A PR, SRR T ez M AR E
B, WKEE P, XEIRPRMLE S, JRAER
HRER LR, mZRESIRE NS SE R T
FIERRIVE R, 224 B vio s AL PR o B AN T RE (X AR B,
Bhn, BEFE.CULERA SR, RER IR IR TR
P, B HEEH, MBS TR RN S,
XTE—ERRE B T W54l SPPB TE43 BN 11

L N L L Wl U= o & L IR =R B
REEE RO T REE A EURE, B 2Pk 1 as 3hil
GRICR "

TEEA TG A5 10 e Boh R, BFFE R A 1+
BEif o] 2 35 45 0, R T R S e AR R 1A) 28 S T
Gt X, BB e 2R A BoR, AFE
HAED) Mgy . il R gy . PR . i R RH %5
FAE AR T R AL, X 32 s I AR UL DI SR IR &
BT oA pEE a2 LRI R SR, LA
ReRE S ARG RE FE VI G, REFNLE T =
MIhRE, AT A R T IRES), RET Y
REVKAL , vl fili R IR GL A5 T RAE ) R A2 o I ER UL
HEVI SRl GE 8 G o 25 09 W D) RE, 19 i w2 Ok S AT
PR TEBRWHE Y, AT [ AR il 2408 J e AU B o e 4k,
BEIAL B - ML R AE A, A REAT B TR
ARIGRIER RN, A O @G, FEALE) A g X
BN ARBE RN AR I, N HERE R ST B
I, ATy U, WS B B A B TE
(1 TAE 22 5522 A o

he)e, WPSEAH AR R AT o i W 350 T X R
PRELT T P48 e X 28 3 R AZ i B S e, 2R
R P PR 2 T T N R LSS E RS, L
NIIRER S . ARJE R ML . Ff A hE ek 20 45 20 W
bR, HIRER 1k o A UL AR T
BAh, BmBhA By B kg Ah 2 vk e AR IR AR Y
YRR, 537 S U BE 03 A8 3 100 28 FIDIR 25 A0RS #h
IRZS, X BLHR AT BE I [F e Al 1 A= 1% T B 1) & i
FETT S AEAS AR, ASFST AR AR I T R B
AR BT SR b, SR AE B AR HESE,
ATHTHB S BT ER ALEE DRI A 8 35 T W 2 47
45 H IR AR E B A B A B L B B R

i BT, BEIULBEI RS & B T HiRER
TR P A 45 E i AR SR WU GE R, % TT S A
A R R AT 5, (B8 75 2 45 45 B in i B
BB T BB HET R ARRGFFE A BE— 25"
KA, JTRZH.LOE, T ERMIEEDT,
FHRARVI ARV ZR55E BE . B R MIE IR J7 SR
HEAS, VI 2445 B i R Jm 88 32 00 KT
e, HAMBIREIT S

[1] Roshandel G, Ghasemi-Kebria F, Malekzadeh R. Color-
ectal cancer: epidemiology, risk factors, and prevention
[J]. Cancers (Basel), 2024,16(8) :1530.

[2] Lin W L, Nguyen T H, Huang W T, et al. Sarcopenia
and survival in colorectal cancer without distant metasta-
sis: a systematic review and meta-analysis[ J]. J Gastro-
enterol Hepatol, 2024 ,39(11) :2250-2259.

[3] HelJ, Luo W, Huang Y, et al. Sarcopenia as a prognos-
tic indicator in colorectal cancer: an updated meta-analy-
sis[ J|. Front Oncol, 2023,13.1247341.

[4] Xie H, Wei L, Liu M, et al. Preoperative computed




EfRZAEE 24 E 20254F 11 A 45 46 245 6 1Y Int J Geriatr, November 2025, Vol. 46 No. 6 — 689 —
REEE, L5 MRSV 2R25 5 8 37 T HIHBT 2 AR 85 T B AR B WL E A RIR

tomography-assessed sarcopenia as a predictor of compli- nutritional interventions on sarcopenia and frailty in heart
cations and long-term prognosis in patients with colorectal failure ; a narrative review of systematic reviews and meta-
cancer; a systematic review and meta-analysis[ J]. Lan- analyses[ J]. ESC Heart Fail, 2022,9(5) :2787-2799.

genbecks Arch Surg, 2021,406(6) :1775-1788. [12] Zhang J H, Zhu Z, Niu Y J, et al. Exercise combined

[5] Wang X, Zeng H, Li L, et al. Personalized nutrition in- with vitamin D supplementation has additive health effects
tervention improves nutritional status and quality of life of on SPPB and stair climbing in older adults: a scope re-
colorectal cancer survivors in the community: a random- view of randomized controlled trials [ J]. Br J Nutr,
ized controlled trial [ J]. Nutrition, 2022, 103 — 104, 2025,133(1) :48-57.

111835. [13] Liu C, Xu H, Chen L, et al. Exercise and nutritional in-

[6] Gupta A, Gupta E, Hilsden R, et al. Preoperative mal- tervention for physical function of the prefrail ; a systemat-
nutrition in patients with colorectal cancer[ J]. Can J ic review and meta-analysis[ J]. J Am Med Dir Assoc,
Surg, 2021,64(6) : E621-E629. 2022,23(8) :1431. e1-1431. el9.

[7] Chen L K, Woo J, Assantachai P, et al. Asian Working [14] Furon Y, Dang Van S, Blanchard S, et al. Effects of
Group for Sarcopenia: 2019 consensus update on sarcope- high-intensity inspiratory muscle training on systemic in-
nia diagnosis and treatment[ J]. J Am Med Dir Assoc, flammatory response in cardiac surgery-A randomized
2020,21(3) :300-307. e2. clinical trial[ J]. Physiother Theory Pract, 2024 ,40(4) .

[8] Hanada M, Yamauchi K, Miyazaki S, et al. Short-Physi- 778-788.
cal Performance Battery ( SPPB) score is associated with [15] Zong J, You M, Li C. Effect of Kegel pelvic floor muscle
postoperative pulmonary complications in elderly patients exercise combined with clean intermittent self-catheteriza-
undergoing lung resection surgery: a prospective multi- tion on urinary retention after radical hysterectomy for cer-
center cohort study [ J]. Chron Respir Dis, 2020, vical cancer [ J]. Pak J Med Sci, 2022, 38 ( 3Part-
17:1479973120961846. 1). 462.

[9] Bergman B, Aaronson N K, Ahmedzai S, et al. The [16] Grajek M, Krupa-Kotara K, Biatek-Dratwa A, et al. Nu-
EORTC QLQ-LC13: a modular supplement to the EORTC trition and mental health: a review of current knowledge
Core Quality of Life Questionnaire ( QLQ-C30) for use in about the impact of diet on mental health J|. Front Nu-
lung cancer clinical trials. EORTC study group on quality tr, 2022,9.943998.
of life[ J]. Eur J Cancer, 1994 ,30A(5) :635-642. [17] Toly V B, Zauszniewski J] A, Wang M, et al. Efficacy of

[10] Monti E, Tagliaferri S, Zampieri S, et al. Effects of a 2- aresourcefulness intervention to enhance the physical and
year exercise training on neuromuscular system health in mental health of parents caring for technology-dependent
older individuals with low muscle function[ J|. J Cachex- children at home; a randomized controlled trial[ J]. J Pe-
ia Sarcopenia Muscle, 2023,14(2) ;794-804. diatr Health Care, 2024 ,38(3) :337-353.

[11] Prokopidis K, Isanejad M, Akpan A, et al. Exercise and

S S e e At
J \

| O KiEEE |

| O S S S SO S

BAEZE A e S

JE v A R BEAR-1 F1K 330 F (Glucagon-like peptide-1 receptor agonists, GLP-1RAs) 2 W A2y, # —
WA, RN R E, WHEN TR %EF (Maladaptive food noise) & GLP-1RAs 8y EAL#] . A
T 0 % X R AR 3% 3K i du b R AK-1 Z 1K (Glucagon-like peptide-1 receptor, GLP-1R), GLP-1RAs i# it
W ZETHRANS GE T RKMIREMATH KR, AT emes, SanTrY,

GLP-1RAs .t 74| H . “3E B2 B9 %"  (Maladaptive noise) . #7 — #{# A GLP-1RAs W JIE i £,
WL T R D AT h Bk A, Ba B 4 B I & GLP-1RAs 34| A R TG B 4k £ B iF, It 3 % BN o
flho BRI BAMERE R, RERBEEXRBER S B, ATW™EEH A WA, GLP-1RAs 2R 5
XA, FEREER Tl

8 B 7 GLP-IRAs ¥ AI4E 5k 1 2 28 A 2 Wl 2 70 30 2010, 330 7% o 4o 35 5 0 o R 4T

[1] Hayashi D, Edwards C, Emond J A, et al. What is food noise? A conceptual model of food cue reactivity[ J |. Nutrients, 2023,
15(22) 4809
(FEZE - TR




