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Abstract

Key words

Background and Aims: Low rectal cancer is prone to lymph node metastasis due to its special
anatomical location, which is a key determinant of postoperative recurrence and distant metastasis. The
predictive accuracy of conventional imaging methods remains limited. Increasing evidence suggests that
the inflammatory microenvironment and chemokines play important roles in tumor metastasis. This
study aimed to investigate the predictive value of preoperative inflammatory burden index (IBI) and
macrophage inflammatory protein 3o (MIP-3a) for lymph node metastasis in patients with low rectal
cancer.

Methods: A total of 182 patients with low rectal cancer who underwent radical resection between
January 2020 and January 2024 were retrospectively analyzed. Preoperative serum MIP-3 a levels,
C-reactive protein, neutrophils and lymphocytes were detected, and the IBI was calculated. Patients were
divided into the lymph node metastasis-positive and -negative groups according to postoperative
pathological findings. Univariate and multivariate Logistic regression analyses were performed to
identify independent risk factors for LNM. Receiver operating characteristic (ROC) curves and Hosmer-
Lemeshow calibration curves were used to evaluate predictive performance.

Results: LNM occurred in 70 patients (38.46%). Significant differences were observed between the
lymph node metastasis-positive and -negative groups regarding tumor differentiation, tumor stage,
vascular invasion, lymphatic invasion, preoperative neutrophil to lymphocyte ratio, IBI, and MIP-3a
levels (all P<0.05). Multivariate analysis identified extramural vascular invasion (OR=4.870), lymphatic
invasion (OR=5.387), IBI (OR=2.143), and MIP-3a (OR=1.539) as independent predictors of LNM (all
P<0.05). The AUC values of IBI and MIP-3a were 0.782 and 0.767, respectively, while the combined
model achieved an AUC of 0.821, which was significantly superior to either marker alone (P<0.05). The
Hosmer-Lemeshow test demonstrated good calibration (P=0.721).

Conclusion: Preoperative IBI and MIP-3a are effective predictors of lymph node metastasis in low
rectal cancer. Their combined application further improves predictive accuracy and may facilitate
preoperative risk stratification and individualized treatment.

Rectal Neoplasms; Lymphatic Metastasis; Inflammatory Burden Index; Chemokine CCL20
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M AUC 4351 0782, 0.767 (95% CI=0.604~0.823 . BEANF B —F5F5 (P<0.05), Hosmer-Lemeshow i
0.724~0.863) , KA BIAF) AUC A 0.821 (95% CI= U5 VP A% 8 S s 2 I AR AR 1% 0 ARE SR 5 S B XU RS
0.763~0.890) , DeLong £ 5 £ 4L i 7% B & 191 I 24 g VURE R UF (x%=5.323, P=0.721) (#4) (K 1-2).
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Table 1 Comparison of clinical characteristics between lymph node metastasis-positive and -negative groups

FRPEZH [ P2 P20 WfleEl
s (n=70) (n=112) X r s (n=70) (n=112) X r
(% 5+ 5) 58.25+10.34  57.89«11.02 0220 0.827 || #£(2H[n(%)]
(% )] 2 8(11.43) 14(12.50)
L 35(50.00) 47(42.00) % 62(88.57) 98(87.50) 0047 0829
e 35(50.00) 65(58.00) i MRF R (%)]
BMI(kg/m?,% + s) 23.12+3.45 23.67+3.21 1.093 0276 FF 12(17.14) 10(8.93) MR Ry
RPN (%))] 3k 58(82.86) 102(91.07)
WEIR I 9(12.86) 16(1429)  0.074 0.785|| CEA(ng/mL,% + s) 6.85+3.12 6.42+2.89  0.947 0.345
e i LA 8(11.43) 15(13.39) 0.151 0.698 || CA19-9(U/mL,% +s)  40.04+8.33 37.95+7.87  1.704 0.090
(AR 18(25.71) 25(2232) 0275 0.600|| CA50(U/mL,x +s) 14.56+7.89 13.87+6.95  0.618 0.537
GEELI 5(7.14) 9(8.04) 0.048 0.826 || CA125(U/mL,% + s) 21451023  20.76+9.85 0453 0.651
POR T ks 3(4.29) 5(4.46) 0.003 0.954 || NEU(X10%/L,% = s) 4.52+1.56 4.13+143  1.728 0.086
Jibged 3 AR [ (%) ] LYM(X10%L,X + s) 1.6120.52 1.74+0.49  1.701  0.091
st 45(64.29) 25(22.32) 32,050 <0.001 PLT(X10°/L,% = s) 24534+68.21 238.97+63.45 0.640 0.523
s 25(35.71) 87(77.68) MON(X10%/L,X + s) 0.52+0.18 0.49+0.16  1.172 0.243
PR AR (em, % +5)  3.45+1.23 3.22+1.18 1259 0.210|| Hb(g/L,% +5) 128.45+15.23  130.12+14.78  0.733  0.465
ARJG I (% )] ALB(g/L,x + 5) 38.56+4.23 39.12+44.05  0.892 0.374
I~y 20(28.57) 72(64.29) 51081 <0.001 CRP(mg/L,% + 5) 15.05+4.21 13.8943.75  1.936 0.054
e 50(71.43) 40(35.71) NLR(% + s5) 3.56+1.21 2.03+0.84  9.797 <0.001
M4 2480 (%)] PLR(% * 5) 148.65+45.23  139.84+42.56  1.326 0.186
BE A LA (A0 20(28.57) 30(26.80) LMR (% + s) 3.19+1.06 3.51+1.13 1.903  0.059
EESI A0 35(50.00) 10(8.93) 45.991 <0.001 || CAR(% = s) 0.22+0.08 0.20+0.07 1.774  0.078
i 15(21.43) 72(64.29) CLR(x % ) 5.12+1.89 4.85+1.76  0.979 0.329
AR (%)) IBI(X + 5) 41.80+8.50 31.0746.83  9.372 <0.001
2 40(57.14) 20(17.86) MIP-3a(pg/mL,x +s)  28.14+7.21 15.82+8.37  10.177 <0.001
7w 30(42.86) 92(82.14) 0085 <0.001
2 TEREER =3 RUBEMEEEKREBEEBNZE X Logistic B 3
Table 2 Assignment of independent variables il
[ 75 (R Table 3 Multivariate logistic regression analysis of risk
Fifgea 4 A L i E5AMb=0 AR 4Mb=1 factors for lymph node metastasis in low rectal
Jifrsa 440 I-1141=0, ~TVil=1 cancer
A PR I (AL (RAE=0, BES L A= 1 Lk B SE WddiY P OR(9S5%CD
AR £=0, =1 IR SMERREE -0.657 0.606 1175 0.158 0.518(0.031~1.006)
NLR Al i e -0.261 0.123 4.503  0.053 0.770(0.464~1.077)
IBI B MAFRAL 1.583 0.362 19.123 <0.001 4.870(3.565~6.174)
MIP-3a Bl WELERID 1.684 0.398 17.903 <0.001 5.387(4.098~6.676)
NLR -0.524 0431 1478 0.135 0.592(0.131~1.053)
IBI 0.762 0259 8.656 <0.001 2.143(1.406~2.879)
MIP-3a 0.431 0.138 9.754 <0.001 1.539(1.011~2.067)
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Table 4 Predictive value of preoperative IBI and MIP-3a for lymph node metastasis in low rectal cancer
Eiztan AUC 95% CI P RIS TBUREE (%) RS (%)
IBI 0.782 0.604~0.823 <0.05 35.24 75.28 76.42
MIP-3 0.767 0.724~0.863 <0.05 18.32 pg/mL 72.35 80.52
'S8 0.821 0.763~0.890 <0.05 — 82.36 75.45
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Figure 2 Hosmer-Lemeshow calibration curve of the
combined predictive model
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