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Abstract

Background.
The extent of lymph node dissection in advanced colorectal cancer varies according to regional guidelines. D3
lymphadenectomy is routinely performed in Japan but is associated with several risk factors. Metastases of the main
lymph nodes (No.253 lymph nodes), which are located at the root of the inferior mesenteric artery, are rare in left-sided
colorectal cancer. Tumor depth (T4) is an identi�er of No.253 lymph node metastasis (LNM) risk, but other risk factors
associated with No.253 LNM are unclear. This study was undertaken to investigate the frequency of No.253 LNM and to
identify other clinicopathological risk factors associated with No.253 LNM in left-sided colorectal cancer. In this study,
we aimed to evaluate the clinical bene�t of routine D3 lymphadenectomy in surgically treated advanced colorectal
cancer.

Methods.
A retrospective database of patients with colorectal cancer who underwent D3 dissection and R0 resection at Kurume
University Hospital from 1978 to 2017 was constructed and used to search for the frequency and risk factors of No.253
LNM to investigate long-term prognosis. Clinicopathological factors associated with No.253 LNM, including age, sex,
tumor location, T stage, tumor diameter, carcinoembryonic antigen levels, and various dissected lymph nodes, were
analyzed.

Results.
Among 1,614 consecutive patients, No.253 LNM was observed in 23 cases (1.4%). The presence of three or more
regional LNMs was an independent risk factor for No.253 LNM (odds ratio: 26.8). The 5-year overall survival rate was
49.1% in the No.253 LNM-positive group and 78.4% in the No.253 LNM-negative group (p=0.002).

Conclusion.
In left-sided colorectal cancer, No.253 LNM was a poor prognosis factor, and three or more regional LNMs were a risk
factor for No.253 LNM. The No.253 LNM-positive group had a poor prognosis, but there are cases of long-term survival,
with a 5-year survival rate of 49%. D3 lymphadenectomy is suitable when three or more metastatic LNs are identi�ed
prior to surgery.

Background
The number of deaths from colorectal cancer is highest among all carcinomas in Europe, the United States, and Japan
due to changes in diet and lifestyle, and the number of patients diagnosed with colorectal cancer reached 51,420 cases
(second among all cancers in Japan) in 2019 [1, 2]. Among these cases, lymph node metastasis (LNM) is an important
predictor of patient prognosis [3, 4], and while radical lymph node (LN) dissection has markedly improved survival, the
extent of intraoperative regional LN dissection remains a controversial issue.

In Japan, D3 lymphadenectomy is routinely performed in advanced colorectal cancer and involves the removal of the
main LNs adjacent to the stem of the feeder artery in addition to D2 lymphadenectomy [4]. In some patients, D3
lymphadenectomy improves prognosis, but the procedure increases the di�culty of the surgery as well as the risk of
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perioperative complication [7–9]. Thus, the indication of D3 lymphadenectomy should be well considered to manifest
the true survival bene�t.

The Japanese classi�cation uses a three-digit system over 200 to denote the LNs of the large intestine [4]. The No.253
LNs, also known as the main LNs, are regional LNs that are located at the root of the inferior mesenteric artery (Fig. 1)
and are resected during routine D3 lymphadenectomy. They represent the third station of lymphatic drainage for rectal
cancer, with a metastasis rate of 0.3–11.1% [10–12]. Thus, this relatively low rate of metastasis questions the
oncological bene�t of D3 dissection. However, systemic metastasis is thought to originate from the No.253 LNs [7]. In
addition, No.253 LNM has been proposed as an independent risk factor for the poor prognosis of colorectal cancer
patients [3, 13–15]. Further analysis of the risk factors of No.253 LNM would enable better selection of D3
lymphadenectomy in left-side colorectal cancer. Several studies identi�ed age, male sex, tumor size, T stage, degree of
differentiation, preoperative tumor markers, tumor wall depth T3/T4, lymphatic invasion, and lateral LNM as important
factors affecting LNM at the root of the mesenteric vessel [8, 13, 16, 17].

This study investigated the frequency of No.253 LNM as well as associated risk factors in surgically treated left-side
colorectal cancer. We aimed to determine the prognostic signi�cance of No.253 LNM and to identify the associated
factors of No.253 LNM in left-sided advanced colorectal cancer patients for the evaluation of the bene�t of D3
lymphadenectomy.

Methods

Patients
We retrospectively investigated the long-term outcomes of patients with primary colorectal cancer referred to Kurume
University Hospital from November 1974 to March 2017. The inclusion criteria were R0 resection (negative margins) and
D3 LN dissection. Patients with concurrent malignancies, multiple colorectal cancers, or a histological diagnosis other
than adenocarcinoma (squamous cell carcinoma), or who had undergone R1 and R2 resection (residual tumor) or D0–2
LN dissection were excluded. This study was approved by the institutional review board (IRB) of Kurume University
Hospital (IRB code: 20254) and complied with our government agency’s guidelines. Patient consent to participate in this
study was waived because of the retrospective design.

Criteria for D3 lymph node resection
Preoperative examination con�rmed deeper than cT2 invasion, and D3 LN dissection was performed to select patients
for R0 resection.

Data collection
Assessed parameters were age, sex, body mass index, carcinoembryonic antigen (CEA), year of surgery, tumor site,
tumor diameter, number of retrieved LNs, category, number of metastatic LNs, No.253 LNs, TNM stage, neuropathy,
adjuvant therapy, tumor grade, lymphatic invasion, venous invasion, perineural invasion, surgery time, intraoperative
bleeding, and postoperative complications. The extent of primary tumor invasion (T), extent of regional LNM (N), and
tumor stage were assessed by the Union for International Cancer Control tumor node metastasis (UICC TNM)
classi�cation system (8th edition)[7].

Follow-up
Postoperative follow-up was conducted with measurements of serum tumor markers every 3 months for the �rst 3
years, then every 6 months for the following 2 years; hepatic imaging [ultrasonography or computed tomography (CT)]
and chest X-rays were checked every 3–6 months, and colonoscopy was performed once every year for 5 years. Follow-
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up data were recorded prospectively until patient death or the study cut-off date of August 2018. Complete follow-up
was conducted for the entire patient cohort, with a median follow-up time of 60 months (range, 1–341 months) for
survivors.

Statistical analysis
Continuous and categorical variables were compared using the Mann–Whitney U test and the chi-squared test or
Fisher’s exact test, respectively. Logistic regression analysis for the risk factors of No.253 LNM was performed using
age, sex, body mass index, CEA, surgery year, tumor site, tumor diameter, T category, number of metastatic LNs, TNM
stage, neuropathy, adjuvant therapy, tumor grade, lymphatic invasion, venous invasion, perineural invasion, surgery time,
intraoperative bleeding, and postoperative complications. The extent of primary tumor invasion (T), extent of regional
lymph node metastasis (N), and disease-free survival (DFS) after primary surgery was examined in the entire study
population, and overall survival (OS) after recurrence was assessed only in patients with recurrence. Survival curves
were generated using the Kaplan–Meier method to estimate DFS and OS with the log-rank test. DFS was de�ned as the
interval between the date of primary surgery and the date of recurrence or death from all causes. OS was de�ned as the
interval between the date of primary surgery and the date of death from all causes. Patients alive at the end of the
follow-up period were censored. Multivariate Cox proportional hazards regression models were subsequently used to
evaluate factors independently associated with recurrence and death. P-values less than 0.05 were considered
statistically signi�cant. All statistical analyses were performed using JMP statistical software version 14 (SAS Institute
Inc., Cary, NC, USA) and EZR (Saitama Medical Center, Jichi Medical University, Saitama, Japan), a graphical user
interface for R (The R Foundation for Statistical Computing, Vienna, Austria).

Results
Clinicopathological characteristics

A total of 3,029 patients with primary colorectal cancer (splenic �exure to rectal cancer) were referred to Kurume
University Hospital from November 1974 to March 2017. Among these patients, 1,948 met the inclusion criteria. In total,
360 cases were excluded from the investigated cohort because R0 resection could not be performed. The �nal study
population consisted of 1,614 patients (Fig. 2). Among these patients, 23 cases (1.4%) had No.253 LNM.

Patients’ characteristics are shown in Table 1. Patients’ median age was 64 years (range, 16–92 years), and 1,014
patients (63%) were men and 600 (37%) were women. No signi�cant differences were identi�ed between No.253 LNM-
positive and No.253 LNM-negative patients in terms of sex, BMI, CEA levels, year of surgery, tumor site, tumor diameter,
number of retrieved nodes, adjuvant therapy, or perineural invasion. A univariate analysis revealed that age, T category,
number of metastatic LNs, TNM stage, neuropathy, tumor grade, lymphatic invasion, and venous invasion were
associated with No.253 LNM (Table 1). Multivariate analysis demonstrated that three or more metastatic LNs was an
independent predictor of No.253 LNM positivity (odds ratio [OR] 26.816, 95% con�dence interval [CI] 5.839–123.151,
p<0.0001). No other clinicopathological factors were independent predictors for No.253 LNM. To determine independent
characteristics associated with No.253 LNM, we identi�ed three or more metastatic LNs (odds ratio (OR) 26.816, 95%
con�dence interval (CI) 5.839–123.151, p<0.0001) as an independent predictor of No.253 LNM positivity (Table 1).
Previous reports identi�ed T4 as a risk factor for No.253 LNM [4, 18], but in this study, 20 (%) of the No.253 LNM-
positive group had pT4, but this was not an independent risk factor (OR 2.615, 95% CI 0.726–9.420, p=0.109).

 

Surgical method 
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No.253 LN dissection was performed in all cases; these details are summarized in Table 2. Left-hemicolectomy (LHC)
was performed in all splenic �exure cases and 61% of descending colon cancer cases. Sigmoidectomy was performed
in 95% of cases with sigmoid colon cancer, and anterior resection (AR) was performed in 97% of cases with
rectosigmoid cancer and in 96% of the cases with upper rectal cancer. For the cases with lower rectal cancer, 39% of
cases were treated with abdominoperineal resection (APR), 35% of cases with AR, and 24% of cases with
intersphincteric resection (ISR).

 

Distribution of metastatic lymph nodes in left colorectal cancer

The distribution of metastatic LNs in left-sided colorectal cancer in this study is summarized in Table 3. No No.253 LNM
was observed in cases with tumors located in the splenic �exure or descending colon. In cases with sigmoid colon
cancer, LNM was observed in 273 of 498 cases, of which 60.0% cases had No.241 LNM and 2.9% cases had No.253
LNM. In rectosigmoid cancer, LNM was observed in 159 of 289 cases, of which 67.9% cases had No.251 LNM and 1.9%
cases No.253 LNM. In cases with upper rectal cancer, LNM was observed in 135 of 255 cases. Of these, 70.4% had
No.251 LNM, 3.0% had No.253 LNM, and 5.9% had lateral LNM (LLNM). In cases with lower rectal cancer, LNM was
observed in 287 of 505 cases. Of these, 61.3% had No.251 LNM, 2.8% had No.253 LNM, and 17.8% had LLNM.

Univariate and multivariate analyses of risk factors for overall survival

According to the univariate analysis, no signi�cant associations were identi�ed between tumor site, tumor diameter,
perineural invasion, or postoperative complications (Table 4). Multivariate analysis revealed that year of surgery (1995–
2017 [193 months] vs 1974–1994 [180 months]; HR 16.491, 95% CI 12.922–21.046, p<0.0001), age (<56 years [337
months] vs ≥56 [170 months]; HR 1.207, 95% CI 1.025–1.422, p=0.024), CEA level (≤5 ng/ml [210 months] vs <5 ng/ml
[170 months]; HR 1.176, 95% CI 1.003–1.380, p=0.046), surgery length (<278 mins [213 months] vs ≥278 mins [179
months]; HR 1.669, 95% CI 1.410–1.976, p<0.0001), intraoperative bleeding volume (<280 ml [229 months] vs ≥280
[175 months]; HR 0.52, 95% CI 0.435–0.622, p<0.0001), No.253 LNM (No.253 LNM negativity [200 months] vs No.253
LNM positivity [57 months]; HR 0.431, 95% CI 0.187–0.994, p=0.048), lymphatic vessel invasion (no [205 months] vs yes
[149 months]; HR 1.255, 95% CI 1.023–1.539, p=0.029), and postoperative adjuvant chemotherapy (yes [212 months] vs
no [174 months]; HR 0.84, 95% CI 0.723–0.975, p=0.022) were associated with OS (Table 4).

 

Recurrence and survival

To identify the clinical importance of the No.253 LNM in left-side colorectal cancer, OS and DFS were compared
between the No.253 LNM-negative group and the No.253 LNM-positive group. As shown in Figure 3, DFS and OS of the
No.253 LNM-positive group was signi�cantly worse than that of the No.253 LNM-negative group. Five-year OS rates
were 49.1% in the No.253 LNM-positive group and 78.4% in the No.253 LNM-negative group, with a median follow-up
time of 60 months (range, 1–341 months) (p=0.002; Fig. 3).

During the follow-up period after radical surgery, tumor recurrence was observed in 329 of 1,614 cases (20%) in this
study. Of the 329 cases, 11 cases (47%) were in the No.253 LNM-positive group and 318 cases (20%) were in the No.253
LNM-negative group. n=11 (47%) vs No.253 LNM-negative group n=318 (20%). Especially, lung metastasis was
signi�cantly greater in the No.253 LNM-positive group than in the No.253 LNM-negative group (OR 3.765, p=0.013;
Table 5). The No.253 LNM-positive group was more likely to have lung metastasis recurrence than the No.253 LNM-
negative group (OR 3.765, p=0.013; Table 5).
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Discussion
In this study, we revealed that, among 1,614 patients with left-sided colorectal cancer, the frequency of No.253 LNM was
1.4% and that an independent risk factor of No.253 LNM was three or more regional LNMs. Indeed, among 307 patients
with three or more regional LNMs, No.253 LNM was observed in 6.8%, which was 4.8 times more than the baseline. We
also revealed that the long-term outcomes of No.253 LNM-positive patients were signi�cantly worse than those of
No.253 LNM-negative patients, and one of the reasons for the worse prognosis of No.253 LNM-positive patients was a
higher frequency of lung metastasis compared with No.253 LNM-negative patients (OR 3.77).

Our univariate analysis identi�ed age, T stage, number of metastatic LNs, TNM stage, neuropathy, tumor grade,
lymphatic invasion, and venous invasion as potential risk factors for No.253 LNM. The association of lymphatic
invasion with No.253 LNM was previously described [8, 15]. Huh et al. also observed that the T stage was associated
with No.253 LNM, whereby the deeper the tumor in�ltration of the intestinal wall, the higher the metastasis rate of
No.253 LNs [8]. Age was not correlated with No.253 LNM in previous studies [7, 13], and although this �nding was not
statistically signi�cant in the multivariate analysis, the degree of tumor differentiation in the younger age group is of
interest to determine if there is any correlation. Patients with lymphovascular invasion have a higher rate of No.253
LNM [8], as re�ected in the univariate analysis in the current study whereby 64.3% had lymphatic invasion compared
with 20.2% of No.253 LNM-negative patients. Previous studies also reported that pT4 colorectal cancer, in which the
tumor has penetrated the visceral peritoneum and/or directly invaded other organs or both, was a risk factor for No.253
LNM [18–20]. Although there were no statistically signi�cant differences in this study, 87% of the No.253 LNM-positive
group consisted of pT4 cases. CEA at the diagnosis level was not a risk factor for No.253 LNM in this study,
inconsistent with previous studies indicating that higher preoperative levels of CEA were associated with No.253 LNM
[8, 15, 21, 22]. This variation might be due to the small number of samples analyzed in these studies.

Multivariate analysis to determine independent characteristics associated with No.253 LNM identi�ed three or more
LNMs as an independent predictor of No.253 LNM positivity (OR 26.816, 95% CI 5.839–123.151, p<0.0001). Contrary
with the result of our study, no signi�cant correlation was identi�ed with the number of harvested LNs with No.253 LNM
in a previous report [8]. Hu et al. also reported that No.253 LNM patients harvested more LNs, but this was not
signi�cant by multivariate regression analysis. Further investigations in a larger cohort are warranted to con�rm this
result.

No.253 LNM was previously identi�ed as an independent risk factor affecting the long-term prognosis of patients with
colorectal cancer [7, 8, 23]. The current study revealed that patients with No.253 LNM had multiple regional LNMs, but
No.253 LNM was not identi�ed in isolation. The 5-year OS rate of patients with and without No.253 LNM was 49.1% and
78.4%, respectively (p=0.002). Our study found that recurrence after R0 surgery occurred in 20% of patients, and lung
metastasis was an independent risk factor in No.253 LNM-positive patients (OR 3.765, p=0.013). Inferior mesenteric
artery LNM was an independent predictive factor for high systemic recurrence [24].

The effect of D3 dissection and D2 dissection on prognosis in colorectal cancer remains controversial [20, 25], and it
was reported that the number of removed LNs is signi�cantly higher in D3 dissection [25]. Furthermore, a survival
advantage of D3 dissection over D2 dissection in pT3 and pT4 colon cancer was identi�ed [26]. While the UICC TNM
classi�cation focuses on absolute numbers of nodal metastases [6], the Japanese Classi�cation of Colorectal Cancer
(JSCCR) is based on LN distribution [4]. The latest version of the JSCCR guidelines is more closely aligned with the UICC
TNM classi�cation system to achieve a more uni�ed approach to the international tumor staging guidelines [4]. Surgery
is the most common treatment approach for colorectal cancer, and the JSCCR guidelines recommend routine D3
lymphadenectomy for advanced colorectal cancer [4]. However, D3 lymphadenectomy may damage the nerves and
vessels adjacent to the main LNs that lead to dysuria, sexual dysfunction, and anastomotic leakage due to ischemic
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change [6. 19]. D2 lymphadenectomy has lower surgery-related risks for patients than D3 dissection but possibly a
lower oncological outcome. To suppress the recurrence of tumors and minimize the occurrence of complications, it is
important to distinguish which cases are suitable for D3 lymphadenectomy. The factor that the number of regional
lymph node metastasis is less than 2 is very important as a marker to be re�ected in No. 253 LYM in this study.
Moreover, the number of removed LNs is a prognostic factor following colorectal cancer surgery, it has been
demonstrated that vertical LN dissection is more important than horizontal LN dissection [20, 27, 28 ].

Because main LNM is a poor prognostic factor, as shown in this study, the question remains as to whether main LNM
should be screened before or during surgery. Previous reports have identi�ed tumor wall depth as a risk of main LNM
[18–20, 25]. In this study, we revealed that No.253 LNM occurs at a higher rate in cases with three or more regional
LNM. Thus, D2 dissection may be acceptable if three or more metastatic LNs are not suspected before and during
surgery.

There are several limitations to this study. First, it was a single-center retrospective study. Second, in rectal cancer cases,
cases with and without lateral LN dissection were mixed. Furthermore, the cases were treated as far back as 1978, and
chemotherapy and surgical approaches have improved with time, resulting in variable data; for example, oxaliplatin was
approved for advanced colorectal cancer in the 2000s, and the recurrence rate decreased after surgery for colorectal
cancer. Finally, we did not examine the concordance rate between preoperative LNM prediction and pathological
diagnosis.

Conclusions
In conclusion, although the frequency of No.253 LNM is low in left-sided colorectal cancer, patients with No.253 LNM
have poor long-term prognosis. Accurate preoperative diagnosis of No.253 LNM is required to reduce unnecessary
procedures and improve outcome. This study revealed that three or more LNMs is a risk factor for No.253 LNM
regardless of the depth of the tumor wall. When three or more metastatic LNs are suspected prior to surgery, it is
necessary to perform D3 lymphadectomy.
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Variable All patients No.253 LNM Univariable
analysis 

Multivariable analysis

 n=1614 Positive
(n=23)

Negative
(n=1591)

p-value Odds
ratio

95% CI p-value

Age     0.001 2.029 0.856-
4.811

0.108

   Median (range) 64 (16–92) 56 (29–
78)

64 (16–92)     

Sex     1.000    
   Male/female 1014/600 15/8 999/592     
BMI     0.834    
   Median (range) 21.8 (13.1–

39.3)
21.4

(18.1–
32.7)

21.8 (13.1–
39.3)

    

CEA (ng/ml)     0.383    
   <5/≥5 1105/509 14/9 1103/488     
Year of surgery       0.036      
   1974–1995/1996–
2017

639/975 14/9 625/966     

Tumor site*     0.982    
   Left-sided colon 565 8 557     
   Rectum 1049 15 1034     
Tumor diameter
(mm)

    0.086    

   Median (range) 45 (3–170) 55 (22–
80)

45 (3–170)     

T category     <0.001 2.615 0.726–
9.420

0.109

   pT1/pT2/pT3 126/288/382 0/1/2 126/287/380     
   pT4 818 20 798     
No. of retrieved
lymph nodes

    0.079    

   ≥12/<12 1411/186 23/0 1388/186        
Number of
metastatic lymph
nodes*

    <0.0001 26.816 5.839–
123.151

<0.0001

   <3/≥3 1307/307 2/21 1306/286        
TNM stage**     <0.0001    
   I/II 330/567 0/0 330/567     
   III/IV 658/59 16/7 642/52     
Neuropathy***     0.003    
   No/yes 1433/181 16/7 1417/174     
Adjuvant therapy     0.151    
   Single
agent/doublet

753/64 16/1 737/63     

   None 610 5 605     
Tumor grade*     0.002 1.727 0.568–

5.248
0.335

   G1, G2 1515 18 1497     
   G3 99 3 37     
Lymphatic invasion     <0.0001 1.956 0.748–

5.112
0.218

   No/yes 1329/281 9/14 1319/267     
Venous invasion     0.004 0.991 0.388–

2.531
0.984

   No/yes 1365/243 14/9 1351/233     
Perineural invasion     0.343    



Page 12/17

   No/yes 1412/191 19/4 1393/187     

BMI, body mass index; CEA, carcinoembryonic antigen; LNM, lymph node metastasis
 
*Left-sided colon: splenic flexure to rectosigmoid colon
* 253 lymph node and lateral lymph nodes were not included
**TNM stage: UICC 8th, stage IV: Lateral lymph node-positive cases of rectal cancer
***Neuropathy: sexual dysfunction, urination disorder
*G1, well differentiated; G2, moderately differentiated; G3, poorly differentiated, undifferentiated 
 
Table 2. Types of surgery performed in colorectal cancer cases in this study
 PC LHC S AR ISR APR H TPE
Splenic flexure n=11  11

(100%)
      

Descending colon
n=56

22
(39%)

34 (61%)       

Sigmoid colon
 n=498

 8  (2%) 474
(95%)

12  (2%)   2
(<1%)

2
(<1%)

Rectosigmoid  
n=289

   280
(97%)

  2 (1%) 7 (2%)

Upper rectum  
n=255 

   245
(96%)

 2 (<1%) 1
(<1%)

7 (3%)

Lower rectum  
n=505

   177
(35%)

121
(24%)

195
(39%)

2
(<1%)

10
(2%)

 
APR, abdominoperineal resection; AR, anterior resection; H, Hartmann’s procedure; ISR, intersphincteric resection;
LHC, left hemicolectomy; PC, partial colectomy; S, sigmoidectomy; TPE, total pelvic exenteration

Table 3. Distribution of metastatic lymph nodes in colorectal cancer patients in this study
 No.221 No.222 No.231 No.232 No.241 No.242 No.251 No.252 No.253 LLN
Splenic
flexure

5 0 1 0     0  

  pN+ (n=6) 83.30%  16.70%        
  N (n=11) 45.50%  1.10%        
Descending
colon

1 0 9 3 4 0 0 0 0  

  pN+ (n=17) 5.90%  52.90% 17.60% 23.50%      
  N (n=56) 1.80%  16.10% 5.30% 7.10%      
Sigmoid
colon

  3 2 164 37 27 32 8  

  pN+
(n=273) 

  1.10% 0.70% 60.00% 13.60% 9.90% 11.70% 2.90%  

  pN+
(n=489)

  0.60% 0.40% 32.90% 7.40% 5.40% 9.40% 1.60%  

Rectosigmoid   0 2 14 8 108 24 3  
  N (n=159)    1.30% 8.80% 5.00% 67.90% 15.10% 1.90%  
  N (n=289)    0.70% 4.80% 2.80% 37.40% 8.30% 1.00%  
Upper
rectum

  0 1 6 4 95 17 4 8

  pN+
(n=135)

   0.70% 4.40% 3.00% 70.40% 12.60% 3.00% 5.90%

  N (n=255)    0.40% 2.40% 1.60% 37.30% 6.70% 1.60% 3.10%
Lower
rectum

  0 0 11 6 176 35 8 51

  pN+
(n=287)

    3.80% 2.10% 61.30% 12.20% 2.80% 17.80%

  N (n=505)     2.20% 1.20% 34.90% 6.90% 1.60% 10.00%
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LLN, lateral lymph nodes; n, total number of cases; N, percentage of all cases; pN+, percentage of positive lymph nodes
 
Table 4. Univariable and multivariable analyses of risk factors for overall survival 
Variable Category Median overall

survival
Univariable

analysis 
Multivariable analysis

  (months) p-value HR 95% CI p-value
Year of surgery 1995–2017 193 0.0002 Reference   
 1974–1994 180  16.491 12.922–

21.046
<0.0001

Sex Female 252 <0.0001 Reference   
 Male 175  1.112 0.964–

1.282
0.146

Age (years) <56 337 <0.0001 Reference   
  ≥56 170   1.207 1.025–

1.422
0.024

BMI ≤21.8 211 0.006 Reference    
 >21.8 181  1.075 0.935–

1.237
0.309

Tumor site Left-sided
colon

208 0.113    

 Rectum 193     
CEA (ng/ml) <5 210 <0.0001 Reference    
 ≥5 170  1.176 1.003–

1.380
0.046

Surgery duration (mins) <278 213 0.002 Reference   
 ≥278 179  1.669 1.410–

1.976
<.0001

Intraoperative bleeding
(ml)

<280 229 <0.0001 0.52 0.435–
0.622

<.0001

 ≥280 175  Reference   

T category pT1–pT3 212 <0.0001 0.862 0.737–
1.007

0.062

 pT4 174  Reference   
Tumor diameter (mm) <45 202 0.604    
 ≥45 192       
Number of metastatic
lymph nodes

<3 208 <0.0001 Reference   

 ≥3 109  1.116 0.910–
1.378

0.292

No.253 LNM Negative 200 0.002 0.431 0.187–
0.994

0.048

 Positive 57  Reference   
Tumor grade G1, G2 202 0.001 Reference   
 G3 97  1.165 0.843–

1.611
0.354

Lymphatic invasion No 205 <0.0001 Reference   
 Yes 149  1.255 1.023–

1.539
0.029

Venous invasion No 208 <0.0001 Reference   
 Yes 119  1.199 0.968–

1.485
0.096

Perineural invasion No 202 0.423    
 Yes 200     
Adjuvant therapy Yes 212 0.049 0.84 0.723–

0.975
0.022

 No 174  Reference   
Postoperative
complication

Grade I, II 200 0.073    

(Clavien–Dindo
Classification)

Grade III,
IV

149     
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BMI, body mass index; CI, confidence interval; HR, hazard ratio; LNM, lymph node metastasis
 
Missing information: CEA: n=33 (2.0%); BMI: n=22 (1.4%); Left-sided colon: transverse (splenic flexure) colon to
rectosigmoid colon; surgery time: n=42 (2.6%); intraoperative bleeding: n=49 (3.0%); tumor diameter: n=9 (0.5%);
lymphatic invasion: n=4 (0.2%); venous invasion: n=6 (0.3%); perineural invasion: n=11 (0.7%); adjuvant therapy:
n=187 (11.6%)

Table 5. Univariable and multivariable analyses of No.253 lymph node metastasis positivity and site of recurrence
Recurrence site No.253 LNM Univariate  Logistic regression
 Positive Negative  p-value Odds ratio p-value
 Liver 2 125 0.882  -
 Lung 6 108 0.001 3.765 0.013
 Local 2 70 0.322  -
 Lymph node 2 27 0.012 3.205 0.156
 Peritoneum 1 28 0.354  -
 Bone 1 13 0.07 2.985 0.328
 Brain 0 5 0.788  -

 

Figures
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Figure 1

Relationship between regional LNs and blood vessels. No.221, No.231, No.241, and No.251 LNs are pericolic/perirectal
LNs of the transverse colon, descending colon, sigmoid colon, and rectum. No.232, No.242, and No.252 LNs are
intermediate LNs of left colic nodes, sigmoid colic nodes, and inferior mesenteric trunk nodes.
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Figure 2

Flow chart of the study cohort. After excluding patients with D0 resection (n = 33), D1 resection (n = 176), D2 resection
(n = 651), R2 resection (n = 217), R1 resection (n =103), and unknown (n = 14) from the initial 3,029 patients diagnosed
with colorectal cancer, the �nal study population consisted of 1,614 patients.
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Figure 3

Comparison of the long-term outcomes of No.253 LNM-positive and No.253 LNM-negative patients. a. Overall survival.
b. Disease-free survival. LNM, lymph node metastasis


