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Abstract

BACKGROUND

Colorectal cancer is a serious digestive tract malignancy
that poses a significant threat to human health, with anas-
tomotic leakage being a particularly severe complication
following surgery. We hypothesized that preoperative
C-reactive protein/albumin ratio (CAR) and frailty index
(FI) can predict the risk of anastomotic leakage in elderly
patients with colorectal cancer following surgery.

AlM

To explore the correlation of preoperative CAR and FI
with postoperative anastomotic leakage in elderly patients
with colorectal cancer.

METHODS

A total of 342 elderly colorectal cancer patients who un-
derwent surgical treatment in our hospital from January
2020 to March 2024 were selected. The predictive value of
preoperative CAR and FI for postoperative anastomotic
leakage in elderly patients with colorectal cancer was an-
alyzed using the receiver operating characteristics (ROC)
curve, and the high risk factors for postoperative anasto-
motic leakage in elderly patients with colorectal cancer
were analyzed.

RESULTS

There were 34 cases of postoperative anastomotic leakage
occurring in the study cohort, with an incidence rate of
9.94%. The preoperative levels of CAR and FI in the anas-
tomotic leakage group were significantly higher than those
of the non-anastomotic leakage group (P < 0.05). ROC
curve analysis showed that the optimal cutoff values for
preoperative CAR and FI in prediction of postoperative
anastomotic leakage in elderly colorectal cancer patients
were 1.34 and 0.28, respectively, and the area under the

2025-06-28 | Volume 33 | Issue 6 |
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curve values were 0.713 and 0.902, respectively. The re-
sults of univariate analysis showed that postoperative
anastomotic leakage was correlated with age, diabetes,
hemoglobin, CAR, FI, operation time, anesthesia time, in-
traoperative hypotension, tumor location, and tumor stage
(P < 0.05), but not with gender, body mass index, hyper-
tension, coronary heart disease, operation mode, surgical
bleeding volume, tumor size, or tumor differentiation (P
> 0.05). Multivariate analysis showed that age = 75 years,
diabetes, CAR = 1.34, and FI = 0.28 were independent
risk factors for anastomotic leakage after colorectal cancer
surgery in elderly patients (P < 0.05).

CONCLUSION

Preoperative CAR and FI can effectively predict the oc-
currence of postoperative anastomotic leakage in elderly
patients with colorectal cancer.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FLUE S T DR ICR FW & TR R A%, A H
KR X

ENIISMIN NS Y EAISE g et SHMVN NS
LGS HR AR G TR B S fa R 2R, RATCAR
T 2 4 45 H W AR G W& V8RR AR 1 f A A T
N1.34, BHEE T IEFN0.713, BUBE N85.7%, 7 N
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B, B UK E FRIRSEZE, I A & A KCPEAR. A
HIC ARIKV1E 45 B e o (K308 e v (4 B B P E 5 A
TITHEA R —JTHCRPAKVThE, R BH LA L 4t
THRAEPAEINE, 2 5ARAEG BRI 0 B
IREAR G, JOAEA T TR M) & LA, AR
EEREN" I A E KT R, ShRMIA Rk
Jib, s bW RIS IORR, MY & sk 71 RE 7D, )
It W) & ARG s AR R, &
FEER LM, TR D4 0 REM B, Kbk L 4
J PRI R A SRR SR AR & 1, Sl A A
SRURL AT 4 1 LA 23 5 11 IR S SR AE 1) &
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* 3 ZEEEREABVSOENEREDN

R Bl IS OIREM(%) 7B PE
<75 256 19(7.42) 7.219 0.007

el =75 86 15(17.44)
£ 158 18(11.39) 0.691 0.406

= T 184 16(8.70)
e D 228 16(7.02) 6.5632 0.011

B 2 114 18(15.79)
. & 143 15(10.49) 0.082 0.774

AIE 2 199 19(9.55)
_ D 273 26(9.52) 0.264 0.608

IV 2 69 8(11.59)
<100 104 16(15.38) 4.945 0.026

Hb =100 238 18(7.56)
<1.34 216 14(6.48) 7.840 0.005

CAR =134 126 20(15.87)
<0.28 232 13(5.60) 15.161 <0.001

Fi >0.28 65 21(19.09)
o s 93 7(7.53) 0.832 0.362

SN BRER 249 27(10.84)
o <3 264 21(7.95) 5.104 0.024

FARGE) >3 78 13(16.67)
o <4 258 20(7.75) 5.625 0.018

RREFEYEIN) >4 84 14(16.67)
. & 254 22(8.66) 1.807 0.179

AP 2 88 12(13.64)
o <400 286 28(9.79) 0.045 0.832

FALME(mL) =400 56 6(10.71)
a2 164 10(6.10) 5.200 0.023

FAEE FaE A7) 178 24(13.48)
e I -I1H9 232 15(6.47) 9.734 0.002

a N 110 19(17.27)
g aetiil 145 16(11.03) 0.336 0.562

ffEBEny AVEiSpi 128 12(9.38)

Nioat sl 35 6(17.14)

CAR: BEBIE; FI: R5HEEL Hb: MZIEB.

R 4 EFEEEBEACSOELENLogisicBREDHT

R= AR FOEIR Wald{g PE OR{E 95%Cl
FHe=>75% 1.427 0.385 6.282 0.012 4.166 1.959-8.860
FEPRIA 0.828 0.317 4.286 0.038 2.289 1.230-4.260
CAR=1.34 2.463 0.629 10.275 0.001 11.740 3.422-40.280
FI=0.28 3.148 0.629 10.275 0.001 23.289 6.788-79.905

CAR: BEBLE; FI: =351828.
Hi G, MR RS E 2l B e B PR G ez, A a6 . W& DA

FIBEAN [ A E EORBOR RN, ITTEiE (e T BEERMEERRA, MREEEFRAR, V&
Wi @S, Ak, AR s S B RANE HRAM SRR, CARZ R JUE. HBEAETHIR
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DLIIFEDR, FTRES WA DA IV & DRI LA 5.
Yus 7R R, RETCARE RS Bl B kAW
A HERMSL RN R, 5 —TURART TR, CAR
VRNV AR G W £ B R T (5 2, L3
W6 AU CELTIUG B IR 48 BEl i RAS T = F U
PR T & T PEAUCTE K. £ 5CARTF R i,
TEARATHERET, T LAVEALG B2 R AR TEAR TG, 24
MK, B B3 8 7R, A 7 VA AR
MR R MR AR, 2 FATH
HEhIRIT I S FHAT R, (AW SR R ATCAR TN &
TG IR AR G VI A DR R UK, SRR,
N T BRI R S 4, ASHIE AT S FIBC A T
ESTIPWCINE S EANE S iE P S TN A fiEb e
SH AR A TERAENREGERE, RTFITN
RIGWIA DR A I S AR AR E 0.28, 2k R THAA
0.902, BURKE H92.9%, K¢ % 182.8%, FI=0.29E A5
WA R R AR R T T 2043 1%, ZE 55t R4 R
FLIIFR S, T BRI S AENLRE R —FOIRES. FIRTHF R
WA A AR S . Pulik&E IR 7 B, R BTmEI
F2 T 4= 01T B AR5 AR KA D) ek B HE B A
. McChesney 5! IR 7T % B, AR FTmFIA] LLTUIAR G
PEBE DG B T AR I 45 A2 55 PPN PR H0RT DATE G Hb e
BT AR B F TS, AR BRI 5048 b Fried 5 59 % 5k
PG RIS AR EY, Fried 3 55 BRARME LA T JLAPRAETAY
EHSFERE: RE R, ETT . 1TERES. ATEE. 1R
TIFE I ES R, B — I R R D TR
F9PE%L CEMAER. OIAK S = ANERE, (HIX
SSRE AR TP P AR BE R, I FARR
HITE 5285 MZhBRRA S UIAH S, 1 A 7t
KHAmMFIE & OIME REE. MRS, N RS K
SAThRRIRAS NNIVPE 5% B, BA6 45 B lpie B 1)
AR LIRS, RRTEE 55 BB VA Z b TR AT 205
R, RIEThEERIE, HAFHERAR, 55 ARG
ge, HEWEH e 122, RN, 3255 B H S T2 AR A2 6E 7
B, DT BEIEOR, R LA EOR 5 il & s, 16350
JIEAFGE, BRI & AR, (R i 1
BRI fResk s, AT 5] IR PR, IX R F AT LA
TEEARSEVIA DERRAE. PRI G IHFEFHEFESR
H, AIREA NS TE IR BT, BN £ RS
2, R R IS IR KRS, 2 m T AR SRR
i 52 77, (e AR G PRIE R, BRI & DR R AR 2. A
WAL AR ATC AR TN Z 45 B e R S5 W& I
SRR, BURER S, N T R EIG RS M, AR S
FIBCE T, 25 7R, RETCARBL G ARATF I &4
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48 H g AR S5 WA T3 R AR IR il 28 R T AR 0,946, i
T E N94.56%, 57 N8T.64%, kA N AL TN
LS EREA TGS TR R A, SR IGRE .

BEAh, AHIEFE 2 R R AT 45 Ik R R =758
W RIS & A4 H AR GV & THER S e & &
W R H A R R AR, HVE 2 i e IR
I T BUSR S I oy B, B RS R4 Th REAR
A%, WA H IV & 1R LR T . R —
BN AR B M I RE R A S BRI &, BT
R SO AL D42 o 0 AR I A R BRI I 2 3 () 3 11
R B B AN, T LS S S
S MBEPEARENS . P RS, e & A
IBYLRE T, WINAR G IR RAE MR AL, A R REY,
X F IR S B e, RATBUG T T R g i mFA
ISR TR B 2R, AT 2 B2 Jay 350 B g 4L 21 11
RS IhEE, BT SRR R RER N, F
HIAEELT YA, D FEYE DR, EmFEARG N
A, AR S & I 2 E 45 B e ARG CAR
FFUKF, iSRRI FHE, MR R T A
FIRE LR A . EIXR LR, R & R
TOUE G, 0P AR B R 7KGE g i P TS AN 1 51 L
B, YA O RSN B A, R ROKT, KR
RN AR, FGSNE TR N E TRt 4 5
Fr, AT BE I BT W £ 1198838 R 3 b o, el
B REAR G B BVAE T “TEIRIE” , DA
BB R

AU FAFAE— R IR YE: (DA IR HAR
ROBAIT PNFL T, A R I8 Tt — B IO 740 HT, R 58
W7 R X L4 B IR A E W& D=k — e 5
Wiy (YA FUA BT % 45 B e iR, AR R AL
BN, SRIETE BT KA RRTH; 3)
gt s R B e TR 7 0B 2 57, RE R B i,
Xof T H B A TR I RURS: th R — . R L e S 40
Hh, RS DR ) R AL RGN IR AN R], ARHIF 5 I A6 4
B AT WL A3 HT, IR NAR L4 B i F AR 05 N 15
WA EF= A IRAN IR, £ JEie TR idk— 2 i as B
Jra AN TR T AR 7 x4 B A JE WA 1 (1 5

4 g

25 FRRR, RATCARMIFIACE AT LR A I Tl 2 4F 45
g R R WA BRI R A, (AR, (B A 7T
INNREA A PR, 5 5 KRR AR 1 [ M AFF 7 2 7 XU
TR 25 5 4 1 T 2 47 5 B W AR5 W& DT
R
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NERER

S E ARG A TR A 2 293%-15%, HF V)& 0
P FEHAE0.8%-27% 2 [8]. HET, RETAEMbRIC) &
TN RERAS VR A 5 - ACRE B T E A H 2
25 [ b (C-reactive protein/albumin ratio, CAR)/& %
WAL 20 5 5 TR I B AR, 15578 2 (frailty
index, FI)& M UAZ 85 5 Dhae FRETabR. B2
S E WK EAREY)E IER R R, AT
HEIETT TR,

oot/

AIUH B AR ARHTC AR SFIPI AR E T AF 92
CHEGEEAR G HREE RS R, DO R
LS E ARG DR R R H .

sy =

A HFRE T (DN ARAICARKFDK - H5EEL5H
e FR B ARG R A& FHER A DG ()il 2 R
HT, B2 CAR FIN AR JG R AV £ TR IR, BF et R
W8 B TR N B2 AR 45 B i AR S5 W A 1 (0 R0
MU, (k2 4745 B i SR RS AL TR T

AT TR B A BT 9 PR 792, WO 4 s 4] 1
PRI ZERL, BRI TR, RATRE TR FAMR
0L IR AH AR IR JE W& H R AR L. AR AR
JE AT R AV TG R N4, I AR 5
Fer 56 b 2 E s Bkl R 32 E TAE th Z(receiver
operating cure, ROC) £k, #F 5T T RETCAR. FIXf ARJ5¥)
A EERTNVER. B Logisticlal 467, 3E47 BRI &
K Z R 50T, TR 5 245 B IR A GV & AR
KIS R 2, WA CAR SFEIXf 445 B A5
WG R A I A B

KA F A LA 3461 B3 R AEAR GG D, RAERN
9.94%(34/342). W HEAH B H AR TTCARMIFIE L &
F TR R AL (P<0.05). ROCHIZR M T, CARFI
FITIIN W& 16 1) e A BREL 23 1) D9 1.34 01028, Xf L)
AUCH71790.713410.902. 455 BEE RIS, AUCHET
%20.946, U FEARR 7 73 015 3194.56%4187.64%. .
R T SR, RIGW)E MR A SER . BRI

MLEAKF. CAR. FI. FAREE]. BREEETE]. AR
HIR LT AR B 70 35 A DG (P<0.05). 2R &
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SN, FER =758 BER . CAR=1.3441
FI=0.28 2 AR JGWI& R R GRS K 25 (P<0.05).

A REIARTCAR LFIE ZELH AR &0
PR (ST AR R 2% I e 45 R B T I R R I AE
ARATER ESERN, FEHAT AT B E, LAY
A HERRAE, S IS 8OR.

REF=

AW FCR A& BIBUE BT FEWE 753, HmT o4 R he
AAAE— e AT, ARG BEHE 2D R A T HE AT 720 LA
UESE. A5 (R FUIE Rt — P R SRS W PP A T,
ZNAMMCARSARIE, FHHERW AT BT BHEE T
SEMIEARJRYIE DR AERIER].

5 ZENE

FPREZAMBFS S, BRIAMELERAEXKS. PELH
B J 59T HUTE(202358). e B 5 42 & 2023; 14: 706-733

k3G, TR, BRE, B, BTk, BT, RS mik B E SMHE
XS5k A B P e IE AT R, F BT SN2 & 2022; 14:
484-488

ZAE, BUES, BN, wf@, 1EEE. iFCRP. MLRES| ik
CRPETRM MAE 45 H W J& ARG a1 Bt s R | W &
FHR 547 2021; 49: 77-82

A

BRI AR R A BT AT B A TUS IR T 0. R
X & FHR(E F ) 2021; 40: 103-107
SRt AT, WA, B, W AT RN F TR EA
AJE I Z A ri b @B IR S BT 5T, F B e S RHIG R 2%
& 2023; 30: 1169-1174
Rockwood K, Mitnitski AB, MacKnight C. Some mathematical
models of frailty and their clinical implications. Rev Clin Gerontol
2002; 12:109-117
e, SR, FH R, RE R, ARG A T iR AR
F ARG W P A B oM & 2022; 25: 981-986
Tonini V, Zanni M. Impact of anastomotic leakage on long-term
prognosis after colorectal cancer surgery. World | Gastrointest
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L4 Yﬁﬁ °

(FRFARWEZE) LX 2

ARFRR ATIE SRR ECA 05155 1 BRI, 11 AR 1.2 07k 2 4558 3 118 4 3% k. 55 R ETKS, FE1
W EARAR; 2805 2 UG AR IESC. LU IBSRRRR: (D55 RAIEZAF 7T H I ATZIE 785 FAAE DS 71 06 &, ()R
JiiE N A, (BN LA G50 RO 7T R 0 R LS. SEH AT VE N Z EANRR, DART R R B k5] 25 Sk
BIAT, A5 2 Sk A B0 T2 W o 1R 7 92 0 eSS R St 2 AR BRI, (3)45 SR Sz 45 LS4 BRI R AN S 3R, RS
RLEEG BT, (4) 118 BERTIA, AR AR BT TS 00 45 BN AR T AN A ST AR, AN R DR SR I [ . R I B A Ik
R RTFERE, IG 2WHA B AMEREE, s A RIS B ARZR AR, RNG Y NARL, RFAEL
RN P45 AR U, SR A = 2R A A B LR, AR ISP Z R BRI T N . R B RS, BL
il HL7% Sy S PR, T RIS FE IESC iz B e . R — A A AR AR, BAK. LK, 81— NEM
S BGR. au: B1 Z4EVE B RIGITRTE R B, Ar ey Br ey oo Doy B ey Froesy G ool B2 @L O WL O
A . NG RFRHER ST S . Gt R F M 'P<0.05, "P<0.01(P>0.05ANE). tnfFl—&t 5 —EPH, NP<0.05, ‘P<0.01; 5
3% NP<0.05, 'P<0.01. P JGTE W AT Rkt 36 Je Ho BAR ST, W1P<0.01, £ = 4.56 vs XHIRASE, FEAERM A T 5. RN RHIBT LA
oy, LRIV RS R R 17, RNAMIEL DS, £ - BRI, “=[37 Rk maicARm, «-”
REPIER KD, AReH R L [\ E5E. REZS5EXHNAES. RE R E R &EH¢min, ¢/(mol/L), p/kPa, V/mL, #/'C %
k. BEAEEM B AR, O A BEERE IR AR T, AR ENATEE . BEE R KNS
em X 4.5 cm, D5 FH U B 2% RS TE TESC A, ASRefE A 22BN, (5)E W JEINE 5, HEVHE G LS5 SCkal, /5%
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