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Abstract
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Background and Aims: According to the Chinese Guidelines for the Diagnosis and Treatment of
Colorectal Cancer (2023 Edition), patients with early-stage colorectal cancer who present with high-risk
factors require additional radical surgery following endoscopic resection. However, due to the relatively
low rate of lymph node metastasis in early colorectal cancer, some patients may not benefit from such
supplemental surgery. Therefore, accurately identifying patients who are truly likely to benefit and
refining the indications for supplemental surgery are pressing clinical challenges. This study was
conducted to investigate the risk factors and distribution patterns of lymph node metastasis following
additional radical surgery through retrospectively analyzing a large single-center cohort, thereby
providing evidence-based support for clinical decision-making.

Methods: Clinicopathologic data were retrospectively reviewed for patients with early-stage colorectal
cancer who underwent additional radical surgery at Fudan University Shanghai Cancer Center between
2008 and 2023. Binary Logistic regression and multivariate analyses were performed to identify risk
factors associated with lymph node metastasis, and the distribution characteristics of metastatic lymph
nodes were further examined.

Results: A total of 417 patients were included in the study, with lymph node metastasis confirmed in
36 cases (8.63%) postoperatively. Over time, the number of patients undergoing supplemental surgery
increased, while the proportion of cases with residual cancer decreased. Among 243 patients included in
the risk factor analysis, univariate analysis indicated that submucosal invasion depth of SM2 or greater,
poor tumor differentiation, positive vascular invasion, and tumor location were high-risk factors for
lymph node metastasis. Multivariate analysis identified invasion depth (P=0.039) and tumor location (P=
0.014) as independent risk factors. Among the metastatic cases, 58.3% involved a single lymph node;
63.9% of metastases were limited to the first station, and 36.1% extended to the second station, with no
metastasis found at the third station. Only four patients had preoperative imaging suggestive of lymph
node enlargement.

Conclusion: Although the number of supplemental surgeries following endoscopic resection of early-
stage colorectal cancer has increased significantly, the actual rate of lymph node metastasis remains low,
suggesting a potential risk of overtreatment. Submucosal invasion depth =SM2 and tumor location are
independent risk factors for metastasis. D, lymph node dissection is deemed necessary, while the
diagnostic value of imaging remains limited. Clinical decisions should prioritize precision and
individualized treatment planning.
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Figure 1

Flowchart of case enrollment for risk factor
analysis of lymph node metastasis
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Table 1 General data of the patients

ST Bk (n=417) 2008—2018 4 (n=208) 2020—2023 4F(n=209)
P (%)]

5 259(62.1) 129(62.0) 130(62.2)
% 158(37.9) 79(38.0) 79(37.8)
RIS, M(IQR)] 57(28~83) 58(28~83) 56(31~78)

JilrEE 457 2 [n (%)
E (AL 87(20.9) 50(24.0) 37(17.7)
H (3 1) 125(30.0) 68(32.7) 57(27.3)
ER117 205(49.1) 90(43.3) 115(55.0)
FARFTAn(%)]
LI ARIA AR 206(49.4) 95(45.7) 111(53.1)
FAHIYIRA 155(37.2) 80(38.5) 75(35.9)
FA RO BR A+ i M 20(4.8) 8(3.8) 12(5.7)
2R B EARIR AR 25(6.0) 24(11.5) 1(0.4)
TEM(TaTME+1 1) 4(1.0) 0(0.0) 4(2.0)
LY R YR 7(1.6) 1(0.5) 6(2.9)

T : 2019 4R 1l TR P, SRy A 835, R AL

Note: Data from 2019 were not included in the analysis due to incomplete database establishment as a result of pandemic-related restrictions
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Figure 2 Trends in the number of supplemental radical

surgeries and incidence of residual cancer from
2008 to 2023
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Table 2 Analysis of positive risk factors for lymph node metastasis during supplemental surgery [ (%)]

Nk
IR B (n=207) PE(=36) RO CD !
PE5
b 130(62.8) 23(63.9)
1.074(0.519~2.223) 0.847
‘e 77(37.2) 13(36.1)
iR
iEL7) 84(40.6) 23(63.9)
FEE 7] 29(14.0) 6(16.7) 0.308(0.131~0.724) 0.007
Vi 27 94(45.4) 7(19.4)
PR B AR
Vil 31(15.0) 12(33.3)
o 0.355(0.126~1.000) 0.05
el 176(85.0) 24(66.7)
B
SM1 (72 ) 68(32.9) 5(13.9)
>SM2 (H ] B Tiae i ) 111(53.6) 27(75.0) 3.308(1.216~9.000) 0.019
JCIEH W 28(13.5) 4(11.1)
i CER i
&l 26(12.6) 11(30.5)
¥ 168(81.1) 20(55.6) 0.295(0.12~0.683) 0.004
T F 13(6.3) 5(13.9)
i B K A% (em)
<1 8(3.9) 3(8.3)
1~2 69(33.3) 10(27.8)
2-3 79(38.2) 8(22.2) 0.431(0.099~1.880) 0.263
>3 18(8.7) 1(2.8)
ARHI 33(15.9) 14(38.9)
P IAPE
7.5 18(8.7) 2(5.6)
1.355(0.516~3.559) 0.526
= 189(91.3) 34(94.4)
VE: 1D A 250 S AR oAb RO | B s
Note: 1) Poor differentiation includes poorly differentiated adenocarcinoma, mucinous adenocarcinoma, and signet ring cell carcinoma
#3 WERFAMREEHBIAENSE RS
Table 3 Multivariate analysis of positive lymph node metastases for supplemental surgery
e A B A B SE OR(95% CI) P
AR 2% -0.748 0.586 0.473(0.150~1.491) 0.201
R 1.107 0.537 3.026(1.056~8.666) 0.039
JhkAE s e -0.823 0.470 0.439(0.175~1.104) 0.080
JieeEg {5 -1.151 0.470 0.316(0.126~0.795) 0.014
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Table4 Number and distribution of positive lymph

node metastases and preoperative imaging
findings [n (%)]
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