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Abstract
Background The role of apical lymph node (APN) metastasis in colorectal cancer remains controversial. The main purpose of

this study is to explore the prognostic value of APN metastasis in patients with right colon cancer.

Methods This is a retrospective study of patients with stage III right colon cancer between April 2007 and December 2016. Patients who
underwent resection of right colon cancers with D3 lymph node dissection were divided into APN-positive (APN+) and APN-negative
(APN-) groups according to the postoperative pathological presence or absence of APN metastasis. Relapse-free survival (RFS) and
overall survival (OS) between groups were compared after Cox regression analysis and 1:1 propensity score matching (PSM).

Results A total of 254 patients were included in this study: 28 (11.0%) were APN+ and 226 (89.0%) were APN—. Before
matching, the rates of elevated carcinoembryonic antigen (CEA), T34 tumor invasion, and N2 lymph node metastasis were
significantly higher in the APN+ group (CEA =5 ng/mL, 53.6% vs. 37.6%, p <0.001; T3-4, 92.9% vs. 85.4%, p <0.001; N2
metastasis, 57.1% vs. 20.4%, p <0.001), and APN+ tumors were associated with significantly higher postoperative relapse rates
(39.3% vs. 21.2%; p=10.03), especially with lung metastases (14.3% vs. 4.0%; p=0.019), which conferred worse RFS (p=

0.013), although OS was similar (p =0.078). However, after PSM, there were no apparent between-group differences in RFS
(p=0.29) or overall survival rate (p = 0.637). The Cox regression analysis indicated that lymphatic vessel infiltration and depth of
invasion were independent risk factors for OS, while APN+ status was not a significant predictor for RFS or OS.

Conclusions APN metastasis was not a prognostic indicator for RFS or OS in right colon cancer. However, APN+ patients with
elevated CEA levels and deeper tumor invasion should be closely monitored for lung metastasis during postoperative follow-up.

Keywords Apical lymph node metastasis - Right colon cancer - Propensity score matching
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Table 4  Cox regression model comparing the prognosis of patients after matching

Variable Relapse-free survival Overall survival
HR HR (95% CI) p value HR HR (95% CI) p value

Apical node metastasis, yes vs. no 0.339 0.038-1.056 0.058 0.074 0.002-4.967 0.25
Sex, male vs. female 1.121 0.121-4.596 0.752 91.923 0.074-3381.871 0314
Age 1.032 0.95-1.24 0.227 0.992 0.82-1.205 0.952
Post-op complications, yes vs. no 0.198 0.024-1.363 0.097 0.002 0-1.631 0.082
CEA level (ng/mL), =5 vs. <5 1.537 0.258-5.881 0.793 0373 0.012-2.583 0.206
Infiltrating vs. protruding, ulcerative 0.103 0-0.634 0.032 0.000 0-0.009 0.001
MUC, SRC, poor vs. ADC 0.315 0.038-2.268 0.24 0.209 0.006-2.558 0.174
Perineural invasion, yes vs. no 1.027 0.156-5.636 0.945 6.162 0.183-22.725 0.563
Lymphatic invasion, yes vs. no 0.409 0.014-1.502 0.105 0.004 0-0.342 0.012
Vascular invasion, yes vs. no 0.000 0-1134 0.954 0.000 0-134.4 0.942
pRM positive, yes vs. no 1.712 0.087-2.12 0.191 0.002 0.018-9.81 0.282
Number of lymph node metastasis 1.057 0.925-1.224 0.388 1.281 0.847-1.333 0.601
Depth of invasion, T1-2 vs. T3-4 0.000 0 0.982 860.53 16.16-52,094.2 0.001
Metastatic lymph nodes, N1 vs. N2 0.913 0.255-12.169 0.566 12.435 0.154-369.5 0.445

ADC adenocarcinoma, CEA carcinoembryonic antigen, C/ confidence interval, HR hazard ratio, Muc mucinous adenocarcinoma, Post-op post operation,
PpRM pathology resection margin, Poor poorly differentiated adenocarcinoma, SRC signet ring cell carcinoma, vs. versus
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a Relapse free survival rates before matching
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