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[ Abstract | Background and Purpose: Previous studies have investigated the prognostic significance of skeletal muscle and
adipose tissue composition and distribution in colorectal cancer patients, yet most have not differentiated between rectal and colon
cancer patient cohorts. This study aimed to explore the relationship between body composition and long-term prognosis, and to
develop a postoperative predictive model. Methods: Clinical data of rectal cancer patients who underwent surgical treatment at
Qingdao University Affiliated Hospital from January 2018 to December 2021 were retrospectively collected. Inclusion criteria: (1D
Age>18 years; (2) Preoperative colonoscopy and pathological diagnosis of colorectal cancer; 3) Complete surgical resection; @
Abdominal computed tomography (CT) scan 1 month before surgery. Exclusion criteria: (1) Clinical data is missing; @ Multiple
metastases of tumors; (3) Tumor T stage 0 or carcinoma in situ; @ Severe artifacts lead to poor quality CT imaging, making it difficult
to distinguish between fat and muscle; (3 Inability to obtain follow-up results. This study has been approved by the Medical Ethics
Committee of the Affiliated Hospital of Qingdao University (approval number: QYFYWZLL30313), and informed consent has been
waived in the ethical approval process. The skeletal muscle index (SMI) and subcutaneous adipose tissue index (SATI) were calculated
by dividing the areas of skeletal muscle and subcutaneous fat observed on CT scans by the square of the patient's height. Univariate
and multivariate COX regression analyses were conducted to identify risk factors influencing recurrence-free survival (RFS) and
overall survival (OS) in rectal cancer patients. Based on the results of the multivariate analysis, a nomogram prediction model was
developed, its predictive power and accuracy were assessed using the receiver operating characteristic (ROC) curve, calibration plots
and decision curve analysis (DCA), and internal validation was conducted. Results: A total of 696 patients were included in this study,
with 96 (13.8%) patients experiencing postoperative recurrence and 89 (12.8%) patients dying. Multivariate COX regression analysis
showed that SMI, SATI, tumor T stage and N stage were independent factors affecting the postoperative RFS and OS of patients.
Nomogram prediction models for RFS and OS in rectal cancer patients were constructed based on the above independent predictors.
The area under ROC curve (AUC) for 3-, 4- and 5-year RFS was 0.862, 0.846 and 0.824, respectively; the AUC for 3-, 4- and 5-year
OS was 0.886, 0.898 and 0.875, respectively. The models were evaluated using calibration curves and decision curves, and internal
validation was performed, which showed that the prediction accuracy of the models was good. Conclusion: CT body composition
is an independent predictor of RFS and OS in rectal cancer patients, and the nomogram model developed based on these factors
demonstrates good predictive value for patient prognosis.

[ Key words | Rectal cancer; Computed tomography body composition; Skeletal muscle index; Subcutaneous adipose tissue index;
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| Assessed for eligibility (n=756) |

Inclusion criteria:
D Age=18 years;
(2 Preoperative colonoscopy and pathological

diagnosis of colorectal cancer;
(3 Complete surgical resection;
@ Abdominal CT scan 1 month before surgery

Y

Exclusion criteria:
(D Clinical data is missing;
@ Multiple metastases of tumors;
(3 Tumor T stage 0 or carcinoma in situ;

A

4

\/

(@) Severe artifacts lead to poor quality CT imaging,
making it difficult to distinguish between fat and
muscle;

(5 Inability to obtain follow-up results

Study patients (1=696)

'

v

| Training set (n=487) |

!

| Model establishment |

E1

v

| Validation set (n=209) |

!

| Model establishment |

BEMNFIHRRRIZE

Fig. 1 Patient inclusion and exclusion flow chart
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Tab.1 Comparison of clinical characteristics and body composition between the training cohort and the validation cohort
[n(%)]
Variable Total (N=696) Training cohort (N=487) Validation cohort (N=209)  x*/Z value P value

RFSM(QI, Q3) 43.0(38.0, 54.8) 42.0 (38.0, 50.0) 42.0 (38.0, 57.0) -0.615 0.539

OS M(Q1, Q3) 43.0(38.0, 58.0) 44.0 (37.0, 57.5) 45.0 (38.0, 58.0) -0.550 0.582

Gender 0.889 0.346
Male 352 (50.6) 252 (51.7) 100 (47.8)
Female 344 (49.4) 235 (48.3) 109 (52.2)

Age/year 0.335 0.563
<65 338 (48.6) 240 (49.3) 98 (46.9)
=65 358 (51.4) 247 (50.7) 111 (53.1)

BMI/(kg:m™) 0.001 0.976
<22.45 166 (23.9) 116 (23.8) 50(23.9)
=22.45 530 (76.1) 371(76.2) 159 (76.1)

CEA/(ng'mL™) 0.533 0.465
<4.26 371(53.3) 264 (54.2) 107 (51.2)
=4.26 325 (46.7) 223 (45.8) 102 (48.8)

Size/cm 0.012 0.914
<52 445 (63.9) 312 (64.1) 133 (63.6)
=52 251 (36.1) 175 (35.9) 76 (36.4)

T stage 1.435 0.231
T1-T2 131 (18.8) 86 (17.7) 45 (21.5)
T3-T4 565 (81.2) 401 (82.3) 164 (78.5)

N stage 0.309 0.578
NO-N1 404 (58.0) 286 (58.7) 118 (56.5)
N2 292 (42.0) 201 (41.3) 91 (43.5)

Hypertension 0.094 0.759
Yes 224 (32.2) 155 (31.8) 69 (33.0)
No 472 (67.8) 332(68.2) 140 (67.0)

Diabetes 0.001 0.977
Yes 127 (18.2) 89 (18.3) 38(18.2)
No 569 (81.8) 398 (81.7) 171 (81.8)

Smoke 0.599 0.439
Yes 291 (41.8) 199 (40.9) 92 (44.0)
No 405 (58.2) 288 (59.1) 117 (56.0)

Alcohol 0.056 0.813
Yes 295 (42.4) 205 (42.1) 90 (43.1)
No 401 (57.6) 282 (57.9) 119 (56.9)

Surgical approach 0.009 0.925
Laparoscopic 672 (96.6) 470 (96.5) 202 (96.7)
Open 24 (3.4) 17 (3.5) 7(3.3)

Surgical procedure 0.288 0.592
LAR 578 (83.0) 402 (82.5) 176 (84.2)
APR 118 (17.0) 85 (17.5) 33 (15.8)

Neoadjuvant treatment 0.043 0.836
Yes 86 (12.3) 61 (12.5) 25 (12.0)
No 610 (87.7) 426 (87.5) 184 (88.0)

SMI 1.069 0.301
High 297 (42.7) 214 (43.9) 83 (39.7)
Low 399 (57.3) 273 (56.1) 126 (60.3)

SATI 0.054 0.816
High 415 (59.6) 289 (59.3) 126 (60.3)
Low 281 (40.4) 198 (40.7) 83 (39.7)
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Tab.2 Comparison of clinical characteristics between the low body composition group and the high body composition group

[n(%)]
SMI SATI
Variable Low (N=399) _High (N-297) x value P value Low (N-281) High (N—415) x value P value
Gender 12.654  <0.001 12.757  <0.001
Male 225 (56.4) 127 (42.8) 119 (42.3) 233 (56.1)
Female 174 (43.6) 170 (57.2) 162 (57.7) 182 (43.9)
Age/year 18.129  <0.001 0.145 0.703
<65 166 (41.6) 172 (57.9) 134 (47.7) 204 (49.2)
=65 233 (58.4) 125 (42.1) 147 (52.3) 211 (50.8)
BMI/(kg-m-?) 9.166 0.002 52.526  <<0.001
<22.45 112 (28.1) 54 (18.2) 107 (38.1) 59 (14.2)
=2245 287 (71.9) 243 (81.8) 174 (61.9) 356 (85.8)
CEA/(ng-mL-1) 7.380 0.007 0.015 0.903
<4.26 195 (48.9) 176 (59.3) 149 (53.0) 222 (53.5)
=4.26 204 (51.1) 121 (40.7) 132 (47.0) 193 (46.5)
Size/cm 12.208  <<0.001 5.565 0.018
<52 277 (69.4) 168 (56.6) 165 (58.7) 280 (67.5)
=52 122 (30.6) 129 (43.4) 116 (41.3) 135 (32.5)
T stage 12.318  <0.001 0.934 0.334
T1-T2 93(23.3) 38 (12.8) 48 (17.1) 83 (20.0)
T3-T4 306 (76.7) 259 (87.2) 233 (82.9) 332 (80.0)
N stage 0.313 0.576 0.586 0.444
NO-N1 228 (57.1) 176 (59.3) 168 (59.8) 236 (56.9)
N2 171 (42.9) 121 (40.7) 113 (40.2) 179 (43.1)
Hypertension 0.180 0.671 2.979 0.084
Yes 131 (32.8) 93 (31.3) 80 (28.5) 144 (34.7)
No 268 (67.2) 204 (68.7) 201 (71.5) 271 (65.3)
Diabetes 2.038 0.153 0.065 0.799
Yes 80 (20.1) 47 (15.8) 50(17.8) 77 (18.6)
No 319(79.9) 250 (84.2) 231(82.2) 338 (81.4)
Smoke 0.001 0.978 0.494 0.482
Yes 167 (41.9) 124 (41.8) 113 (40.2) 178 (42.9)
No 232 (58.1) 173 (58.2) 168 (59.8) 237 (57.1)
Alcohol 0.234 0.629 0.001 0.987
Yes 166 (41.6) 129 (43.4) 119 (42.3) 176 (42.4)
No 233 (58.4) 168 (56.6) 162 (57.7) 239 (57.6)
Surgical approach 1.342 0.247 0.308 0.579
Laparoscopic 388 (97.2) 284 (95.6) 270 (96.1) 402 (96.9)
Open 11(2.8) 13 (4.4) 11 (3.9) 13(3.1)
Surgical procedure 3.119 0.077 0.562 0.453
LAR 340 (85.2) 238 (80.1) 237 (84.3) 341 (82.2)
APR 59 (14.8) 59 (19.9) 44 (15.7) 74 (17.8)
Neoadjuvant treatment 0.092 0.762 0.763 0.382
Yes 48 (12.0) 38 (12.8) 31(11.0) 55(13.3)

No 351 (88.0) 259 (87.2) 250 (89.0) 360 (86.7)
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Tab.3 Univariate and multivariate analysis of factors associated with RFS in the training cohort
Univariate Multivariate
Variable
HR 95%Cl P value HR 95% C1 P value
SATI (high vs low) 3.027 1.676-5.467 <<0.001 2.717 1.505-4.905 <0.001
SMI (high vs low) 0.296 0.164-0.533 <<0.001 0.329 0.182-0.595 <<0.001
Sex (female vs male) 1.048 0.649-1.692 0.849
Age (=65 years vs <65 years) 1.538 0.941-2.514 0.086
Hypertension (yes vs no) 0.939 0.560-1.574 0.811
Diabetes (yes vs no) 1.054 0.575-1.932 0.865
Smoke (yes vs no) 0.840 0.512-1.379 0.491
Alcohol (yes vs no) 0.952 0.586-1.548 0.844
Surgical approach (open vs laparoscopic) 0.328 0.045-2.369 0.269
Surgical procedure (APR vs LAR) 0.610 0.292-1.277 0.190
Neoadjuvant treatment (yes vs no) 0.739 0.338-1.619 0.450
BMI (=21.83 kg/m’ vs <21.83 kg/m?) 1.812 0.926-3.549 0.083
CEA (=4.39 ng/mL vs <4.39 ng/mL) 1.587 0.979-2.574 0.061
Size (=5.5 cm vs <5.5 cm) 0.663 0.390-1.129 0.130
T stage (T3+T4 vs T1+T2) 7.555 1.850-30.856 0.005 7.205 1.762-29.473 0.006
N stage (N2 vs NO+N1) 6.230 3.456-11.233  <0.001 5.443 3.014-9.829 <0.001
A B
SMI SATI
1.00 . 1.00
2 ] ‘ 2
Z o07sf + Low Z 075f — % Low
§ - High § = High
] 2]
g 0.50f g 0.50f
= =
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Z 025 Z 025f
= =
) )
0'000 1.5 Zb 4.5 6‘0 7.5 9b 0'000 1.5 2‘0 4.5 Gb 7.5 9‘0
t/month t/month
Number at risk Number at risk
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Fig. 2 Comparison of RFS in different groups of patients

A: Patients with high or low SMI; B: Patients with high or low SATI; C: Patients with T3 and T4 or T1 and T2; D: Patients with N1 and N2 or NO.
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Tab.4 Univariate and multivariate analysis of factors associated with OS in the training cohort
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Fig.3 Comparison of OS in different groups of patients

A: Patients with high or low SMI; B: Patients with high or low SATI; C: Patients with T3 and T4 or T1 and T2; D: Patients with N1 and N2 or NO.
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Fig. 4 The nomogram models based on independent risk factors

A: Model A (predict the risk of 3-, 4-, and 5-year adverse RFS in patients with rectal cancer); B: Model B (predict the risk of 3-, 4-, and 5-year adverse

OS in patients with rectal cancer).
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Fig. 5 ROC curves of OS and RFS prediction models for the training set and validation set

A: ROC curve of model for predicting 3,4,5-year RES in the training set; B: The ROC curve of model for predicting 3-, 4-, and 5-year OS in the
training set; C: The ROC curve of model for predicting 3,4, and 5-year RFS in the validation set; D: The ROC curve of model for predicting 3-, 4-,
and 5-year OS in the validation set.
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Fig. 6 Calibration diagram of OS and RFS prediction models for the training set and validation set

The calibration plots of the 3-year (A1), 4-year (A2) and 5-year (A3) RFS of the prediction model in the training set. The calibration plots of the 3-year
(B1), 4-year (B2) and S5-year (B3) OS of the prediction model in the training set. The calibration plots of 3-year (C1), 4-year (C2) and 5-year (C3)
RFS in the validation set. The calibration plots of the 3-year (D1), 4-year (D2) and 5-year (D3) OS in the validation set.
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Fig.7 DCA curves of OS and RFS prediction models for the training set and validation set

A: Decision curve analysis of the model for predicting RES in the training set; B: Decision curve analysis of the OS prediction model in the training
set; C: Validation of the decision curve analysis of the RFS model; D: Validation of the decision curve analysis of the OS model.

3 i 1w

H g BB 0 R R 0 TS Ok B a7 3 ¢
o ARWFGE AT T B 5 & CTI & i HLIAR 4
IEIEIRE L, KR IESMIK F SATHE A 5 Hi 5
AR B S R E, IR A T — R
9 B35 L OISR . Ay B3 TS P A4 T
A HAMALR T H

WU S — A TP B LB, DL b
JEHE, SEMARRNA, HETCTIHL3K
A AR PP WU g E AR
SR, H AT 00 I R e NLDE
—BERIF ST T Prados N BRSO I S
B, B WUAE & SR B HESMI<<52.40 em’/m®, &
PESMI<38.50 em’/m’. FEW I E T, FAEMIE
FUEE R AR, E B HESMI<36 cm’/m® ' "),
A B 5% 5B v RN 4 M S ML AY R T (8 43 9
38.65 cm’/m’ 5236.34 cm’/m’,

LA E B8 45 UE S AT 52 i) 22 Fh 98 e S8 5 1R
MWE, WCRC., 8. kv . Bk
T e A e 2 S RS R, L
it 5 CRCEH AR5 IF & 538 in S OSFEARAT ¢ .
Abe5 NIRRT, WILAME S R R 45 R
A T T e bR, A AR B B[R] A K R g
PEIF R K A G TN . BbAh, —I48 A6 6004

CRCHEF Hmetald b 12 2B, FTib1Eg Ik
RIS 2 5 A B ) (LA RE AR5 38 22 I O S Al
DFSAH. Takiguchi®s ' WS¢ &3, ARATHLL
JEHCRCEEAREWBUGEHE, I HAENE
Sefir o e & o s . RV ST R B,
WUDIE 2 % CRCHEE BT fS , (HRAERA HE T
SERER LA, M2, AR TS
ARG WE TR 7 1 52 A B A AL, [R]
Ao ABE 70 EL A 2558 v T T A 2 S DR B R M . RS
WU E 52 i 88 R A8 3 B DAL i AT 28, (2
AW 2 LB, WURE T RE R ik B HAR 22
B B A= W 2E ARG PR, e B RIE
R ZE 40, DT B =5 i A 19 £ s XU I B AR
WRIT AR e, WUDGE 5™ E ALY AH
AN RN R AR A G, X AR 5 A
IR R S T T T T 40 R B LR e 2
PREE E YR 97 T 2K & AN B RO 1) p I v s . &
g2 e T, o SOGETE R, IF HoAE K
SENS LT, JCEE R AT B R RE 1 E — 2R
57 100 ARBRIYIE SR SMLE B B E RS
RFESHFIOSH 2= Ak r it [ &, 5 REAEF 9T 45
% [9, 26-27] #ﬁo

WA B R 2 e R i T B AR &K
S HANNTE AL R G PR 00 2R %, FEAIECRC,
Hokpise, WiE2% "™ . CRCEFH ML



(¥ @EERL) 202544355471

683

PN AW Wi A VG A= 1WA SRR 1 3
P MU PR, [AIAE, AERE X &5 CRCAHH
SR R 2 0 AL R G R e e
AR TR ZIME T, S8 5 20 -5 9 20 L A B
YERIET, BATATRE 2 K404k A i i 1D 20 i el i i
MG AN, X200 5 1A A 15 4 i 25 43 W B
JUi R, DA SR 35 ek e 2 B R 8 B . R RS AR
7 Y Pacquelet®: T UBESE R, JLIALIE B
TR/ B2 g 7 T AR LA R 5 3 22 1 A A7 45 R A
5, JLIE] s o v AR 2 R R 5 T AR LU A 75 0 A
B LD A 7 TR AR 5 B R AR AR, X Fh 58
(40 g PR S RN T R AR E I T AR,
BRI T AR H ORI R SE B TP A Iz N . R R
TR ER T — I 0 ) 5.5 15 HAER 28 m dE br
KT B R A RIS . 4T BBk,
ARWFFEANHAE S | ASATLX —F8F5, R HAE
B9 B TS T A R FANEL, A PR AR
oML PIEEMTUE RS TR, R ER, R
AT 2 SATIHERFS I OS B 22 it il 37 TR PRI 25

ABFFEUESECTHUARL 53 & B ARG RFS A
OSSP H - FEMLEERE F45 A MIET. N
OIS T WS AR, Zad BE, FPLHAE
STRAFIPERE . TR, — T pFRT SRS (8
W5 ChiCTR2500104756 ) 12t /& 3l 4 445 27 %1
i Kz e FRAHE T & 51 R FCRCHF FUS 1 et i A
oy EITE R, I SARM R, A
Bt TR0 L P g L R LS AR IR R T, 5
50 (/)38 2 TNM 3 1A 0 Fie g £6 28 I 19 7 A
L, BN DAZE G % I8 SR 4 A e 2
HZE, ZEA TN B — P 4 e () UG
OMAERG . BT W H, B DARPE A
AR B HARFFIE B A AR Y T

ARG EA —E RBRTE. FFFEAEAR [
O, HEEAEAXTARR, X0l erRE T as R
(14388 FH 4 AN A kS M AE R B (. AR
KEEAE, 4G 2 PO IE A TRTIE MY,
DLSSIEASE AL (Y AT S FsE M . S5 ah, TR A
fift IR Ll N G AR — R SR 2E 0 RE QL
{4 E R 1 RIR =y 1 = NI K N € T R
I, DR CTIRME S H A 700 5 Y R X
b, MRS KU

ZE BTIR, CTHUARL /772 B A RFSHI
OSHYAM ST T FE bR, 7E IR [ IF A& 1Y 51 2 ]
TR L i R8T LA At () A

F—1EE
XA ( ORCID: 0009-0008-1624-2350) , A1,

BEEE:

#ii (ORCID: 0009-0001-5760-5946 ) , 1+, Hl3:
{RBEIM, A--F55 /1 S:0f, E-mail: gaoyuan@qdu.edu.cn.
EBE B =R

X SERAF ST, ISR Kt BdE, emilEIER, o8
BSOS Mg Fa, AR, OO 5%
5T SRR, IeSUEITT A% BH R,
ik, WIRT, BOEE, SIE, MIREE, mEih . IR
W Mot BEREYT; =il 5RO SR T,
WIETT K ¥

(& % X #t]

(1] TR Wk i, ihvkide, 55 202248 o IR i A T 0l
b [T ] . iR AR, 2024, 46(3): 221-231.

ZHENG R S, CHEN R, HAN B F, et al. Cancer incidence and
mortality in China, 2022 [J 1. ChinJ Oncol, 2024, 46(3): 221-
231.

[2] MILLER K D, NOGUEIRA L, DEVASIA T, et al. Cancer
treatment and survivorship statistics, 2022 [J].CA Cancer ]
Clin, 2022, 72(5): 409-436.

[3] GAO J, LIU Y. Prediction and the influencing factor study
of colorectal cancer hospitalization costs in China based on
machine learning—random forest and support vector regression:
a retrospective study [J] . Front Public Health, 2024, 12:
1211220.

[4] CARBAJAL-LOPEZ B, CORONEL-HERNANDEZ J,
HERRERA M, et al. Age as a predictor of overall survival in
colorectal cancer [ J | . Diagnostics (Basel), 2024, 14(22):
2550.

[5] CAILQ, YANG D Q, WANG R J, et al. Establishing and
clinically validating a machine learning model for predicting
unplanned reoperation risk in colorectal cancer [J].World J
Gastroenterol, 2024, 30(23): 2991-3004.

[6] XU C, ZHANG L, LIU H Q, et al. Faeces from malnourished
colorectal cancer patients accelerate cancer progression [ J ] .
Clin Nutr, 2022, 41(3): 632-644.

[7] WUWZ LIUR Q, WANG D S, et al. Application of computed
tomography body composition in patients with locally
progressive gastric cancer undergoing radical surgery combined
with prophylactic hyperthermic intraperitoneal chemotherapy

[ J ] . Nutrition, 2025, 132: 112686.

[8] BENNETT J P, LIM S. The critical role of body composition
assessment in advancing research and clinical health risk
assessment across the lifespan [J].]J Obes Metab Syndr,
2025, 34(2): 120-137.

[9] NIE T, WU F H, HENG Y X, et al. Influence of skeletal muscle
and intermuscular fat on postoperative complications and
long—term survival in rectal cancer patients [J].] Cachexia
Sarcopenia Muscle, 2024, 15(2): 702-717.

[10] YUANLY,WANGLY, GAO ] M, et al. OncoE25: an Al model
for predicting postoperative prognosis in early—onset stage | — Il
colon and rectal cancer—a population—based study using SEER
with dual-center cohort validation [ J ] . J Transl Med, 2025,
23(1): 695.

[11] Diagnosis And Treatment Guidelines For Colorectal Cancer
Working Group CSOCOC. Chinese Society of Clinical Oncology
(CSCO) diagnosis and treatment guidelines for colorectal cancer
2018 (english version) [ J ] . Chin J Cancer Res, 2019, 31(1):
117-134.



684

RS

5 HREADEERBERE RN KRTSTUN PEINME SRR T

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

RAI J, PRING E T, KNIGHT K, et al. Sarcopenia is
independently associated with poor preoperative physical
fitness in patients undergoing colorectal cancer surgery [J1.7
Cachexia Sarcopenia Muscle, 2024, 15(5): 1850-1857.

DE LUIS ROMAN D, LOPEZ GOMEZ J J, MUNOZ M, et al.
Evaluation of muscle mass and malnutrition in patients with
colorectal cancer using the global leadership initiative on
malnutrition criteria and comparing bioelectrical impedance
analysis and computed tomography measurements [1].
Nutrients, 2024, 16(17): 3035.

PRADO C M, LIEFFERS JR, MCCARGAR L ], et al.
Prevalence and clinical implications of sarcopenic obesity in
patients with solid tumours of the respiratory and gastrointestinal
tracts: a population-based study [ J ] . Lancet Oncol, 2008,
9(7): 629-635.

DA SILVA DIAS D, MACHADO M, TRABULO C, et al. Impact
of body composition on prognosis and dose-limiting toxicities on
metastatic colorectal cancer [ J ] . Front Nutr, 2021, 8: 671547.
YANG N J, ZHOU P, LYU J H, et al. Prognostic value of
sarcopenia and myosteatosis alterations on survival outcomes
for esophageal squamous cell carcinoma before and after
radiotherapy [ J | . Nutrition, 2024, 127: 112536.

VAN HEUSDEN H C, VAN BEERS M A, SCHAEFFERS A W
M A, et al. The predictive and prognostic role of radiologically
defined sarcopenia in head and neck cancer: a systematic review
and multi-level meta—analysis [J].BrJ Cancer, 2025.

KIM I H, CHOI M H, LEE I S, et al. Clinical significance
of skeletal muscle density and sarcopenia in patients with
pancreatic cancer undergoing first-line chemotherapy: a
retrospective observational study [ ] | . BMC Cancer, 2021,
21(1): 77.

ABE S, NOZAWA H, SASAKI K, et al. Sarcopenia is associated
with oncological prognosis and the incidence of secondary
cancer in patients with middle/lower rectal cancer [J].Clin
Colorectal Cancer, 2023, 22(1): 143-152.

LIN W L, NGUYEN T H Y, HUANG W T, et al. Sarcopenia
and survival in colorectal cancer without distant metastasis:
a systematic review and meta—analysis [J] .7 Gastroenterol
Hepatol, 2024, 39(11): 2250-2259.

TAKIGUCHI K, FURUYA S, SUDO M, et al. Prognostic effect
of sarcopenia in colorectal cancer recurrence [J] . Nutrition,
2021, 91/92: 111362.

SIFF T, PARAJULI P, RAZZAQUE M S, et al. Cancer—

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

mediated muscle cachexia: etiology and clinical management
[ J] . Trends Endocrinol Metab, 2021, 32(6): 382-402.
RUAN G T, GE Y Z, XIE H L, et al. Association between
systemic inflammation and malnutrition with survival in patients
with cancer sarcopenia—a prospective multicenter study [J1.
Front Nutr, 2021, 8: 811288.
ZHANG Y J, ZHANG J J, ZHAN Y F, et al. Sarcopenia is a
prognostic factor of adverse effects and mortality in patients
with tumour: a systematic review and meta—analysis [J1.J
Cachexia Sarcopenia Muscle, 2024, 15(6): 2295-2310.
BOSSI P, DELRIO P, MASCHERONTI A, et al. The spectrum
of malnutrition/cachexia/sarcopenia in oncology according to
different cancer types and settings: a narrative review 7.
Nutrients, 2021, 13(6): 1980.
HE J, LUO W, HUANG Y Y, et al. Sarcopenia as a prognostic
indicator in colorectal cancer: an updated meta—analysis [J].
Front Oncol, 2023, 13: 1247341.
XIE H L, WEIL L'S, GAO S H, et al. Prognostic significance of
sarcopenia diagnosed based on the anthropometric equation for
progression—free survival and overall survival in patients with
colorectal cancer [ J ] . Front Nutr, 2023, 10: 1076589.
LI X, LIAN Y J, PING W W, et al. Abdominal obesity and
digestive system cancer: a systematic review and meta—analysis
of prospective studies [ J ] . BMC Public Health, 2023, 23(1):
2343.
FU R J, CHEN X C, NIEDERMAIER T, et al. Excess weight,
polygenic risk score, and findings of colorectal neoplasms at
screening colonoscopy [J]. Am J Gastroenterol, 2024, 1 19(9):
1913-1920.
LI'Y, WU X Q, SONG Y F, et al. The short— and long—term
readmission of four major categories of digestive system
cancers: Does obesity or metabolic disorder matter? [J] .Front
Endocrinol (Lausanne), 2023, 14: 1214651.
CHANG M L, YANG Z, YANG S S. Roles of adipokines in
digestive diseases: markers of inflammation, metabolic alteration
and disease progression [J].Int J Mol Seci, 2020, 21(21):
8308.
PACQUELET B, MORELLO R, PELAGE ] P, et al. Abdominal
adipose tissue quantification and distribution with CT:
prognostic value for surgical and oncological outcome in patients

with rectal cancer [ J | . Eur Radiol, 2022, 32(9): 6258-6269.
CHSh W . 2025-05-21 &[T HIY: 2025-07-16)
(SUAESe: 2





