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1 | INTRODUCTION

Abstract

Background: Lymph node (LN) metastasis is crucial in determining the prog-
nosis and treatment options for colon cancer patients. Our work was to study
whether the lymph nodes beyond D3 station in transverse colon cancer, espe-
cially 206 LN, should be dissected.

Methods: A total of 225 patients within our department were reviewed. The
primary and secondary endpoints were overall survival (OS) and disease-free
survival (DFS). We employed Propensity score weighting (PSW) for weighing
participants to balance observed confounders between the 206°* group and the
206"~ group.

Results: The rate of metastasis in station 206 was 9.3%. Only T stage (OR, 3.009;
95% CI, 1.018-8.892), N stage (OR, 9.818; 95% CI, 1.158-83.227), and M stage
(OR, 26.126; 95% CI, 1.274-535.945) were an independent risk factor for 206 sta-
tion metastasis in multivariate logistic analysis. The 206°* group had a similarly
survival than the 206°~ group (3-year DFS, 89.6% v 85.9%; p = 0.389; 3-year OS,
94.6% v 85.3% p = 0.989). PSW further verified it. Metastasis of 206 station LN is
not an independent prognostic factor, but a predictive factor of DFS.
Conclusion: Station 206 LN positive is a predictive factor for DFS. Only the pa-
tient with T1-3, N+ who is at a high risk of 206 station LN metastases should
consider dissecting 206 station LN.
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station LN dissection.! However, whether the lymph nodes

Lymph node (LN) metastasis is a common and the main
pathway for metastasis in colon cancer and is crucial in deter-
mining the prognosis and treatment options for colon cancer
patients. As such, the precise range of LN dissection is neces-
sary for surgical treatment. The primary treatment option for
resectable colon cancer is colectomy involving systemic D3

beyond D3 station, such as 206 station LN, 204 station LN,
and 214 station LN, should be exposed and the extent of their
excision remains controversial.>* The decision of the surgi-
cal range depends partly on the experience of the surgeon.
However, station 206 LN dissection for colon cancer may
cause more complications. Current researches show the 206
LN’s metastasis rate range from 5% to 13%.* According to
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the Japanese Classification of Colorectal Carcinoma, 206 LN
is subpyloric lymph node that involves the lymph between
the range from the root of the right gastroepiploic artery to
the first branch and the range from anterior superior pan-
creaticoduodenal vein to the right gastroepiploic vein. Since
the low incidence of transverse colon cancer and 206 lymph
node metastases, superior 206 station LN metastasis of
transverse colon cancer is rarely investigated. The American
Joint Committee on Cancer (AJCC) guideline and European
Society for Medical Oncology (ESMO) guideline®” did not
suggest whether we should dissect 206 station LN in patients
with transverse colon cancer. To the best of our knowledge,
few studies have compared the short- and long-term out-
comes of 206 station dissections so far, and the reason could
be because of increased complications of 206 station dissec-
tions, low incidence of transverse colon cancer, and rare 206
station LN metastases of transverse colon cancer. Recent
studies have focused more on the dissection of D2 or D3 sta-
tion of LN.! Therefore, we aimed to determine the clinical
significance of 206 station LN dissection.

2 | MATERIAL AND METHODS

2.1 | Patients
We retrospectively examined the data of 230 patients who
underwent transverse colectomy in our hospital between
January 2010 and June 2019. Transverse colon cancer was
defined as colon cancer between splenic flexure and he-
patic flexure. We determine colon cancer by preoperative
endoscopic pathology and postoperative surgical pathol-
ogy and transverse colon cancer by surgical exploration.
We included patients who gave informed consent for
surgery and underwent transverse colectomy by complete
mesocolic excision (CME) and did not undergo emer-
gency surgery. Exclusion criteria were as follows: patients
who underwent endoscopic radical resection before and
patients who did not undergo lymph node resection. In
total, we enrolled 225 patients in this study (Figure 1).
Resected transverse colon cancer samples and LN were
assessed by two skilled pathologists via histopathology.
The LN stations were classified based on the General
Rules for Clinical and Pathological Studies on Cancer
of the Colon, Rectum, and Anus, 7" edition, and the
Japanese Classification of the Colon and Rectum (JSCCR)
guidelines 2019.%° Patients without D2 and D3 station LN
examination and who exhibited unclear grades were re-
moved. Tumor staging was assessed based on the seventh
edition of the AJCC classification system.'® Histologic
subtypes of adenocarcinoma were classified according to
the International Classification of Diseases for Oncology
Third Edition (ICD-0-3).
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2.2 | Follow-ups

We collected follow-up data from the patients and their rel-
atives through telephone calls or via the Medical Insurance
Network or from the hospital records. All the patients who
were hospitalized had complete medical records. However,
we lost contact with seven patients in the group that un-
derwent 206 station LN dissection (206°") and four patients
in the group that did not undergo dissection (206°"). The
11 patients without follow-up data were compared with the
142 patients with complete follow-up data based on the rel-
evant covariances. According to the results, no significant
difference was observed between the two groups. Routine
examinations, such as CEA and CA19-9, chest x-ray/com-
puted tomography (CT) scan of the lung, CT scan/ magnetic
resonance imaging (MRI) of the abdomen, and colonoscopy,
were conducted after every 3 months in the first 2 years fol-
lowing surgery and every 6 months thereafter for 5 years.
After 5 years, patients were evaluated yearly. The primary
endpoint was overall survival (OS), and disease-free sur-
vival (DFS) served as the secondary endpoint. Both OS and
DFS were calculated in months.

2.3 | Propensity score weighting

We employed the propensity score weighting (PSW) to bal-
ance the observed confounders between the 206°~ group
and 206”" group. The participants were weighed based on
their estimated probability of exposure given confound-
ers (the propensity score).!*™* Given that every individual
has a different weight, if the weighting coefficient is 1.6, it
will be considered as 1.6 people. The PSW is used to con-
struct a virtual standard population by incorporating indi-
vidual weights. The balance of the baseline characteristics
was evaluated by standardized mean differences (SMD).
This usually leads to variations between the number of
valid cases and the total count in the cross-tabulation
table because of rounding off of the cell counts (Table 2).
However, the variations are usually minimal. Besides, the
overall percentage remains 100% of the patients in the
propensity score weighting (PSW) analysis.!* Also, the
11 patients without follow-up data were excluded from
inverse probability of treatment weighting (IPTW) and
standardization mortality weighting (SMRW) analysis.
Propensity scores for all patients were determined using
multiple logistic regression'>'® and the covariates were
as follows: sex, age, pathological N (pN) stage, pathologi-
cal T (pT) stage, pathological M (pM) stage, pathological
tumor-node-metastasis (pTNM) stage, histology, grade,
and LN total subgroup. Comparing with traditional pro-
pensity score matching, IPTW and SMRW could use the
data more effectively.
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FIGURE 1 Flowchart of patient selection for this study

2.4 | Data analysis

Data analyses were conducted using R 3.6.1. A Chi-square
test was employed to compare categorical variables, whereas
t-test was applied to compare continuous variables. The as-
sociation between station 206 metastasis and risk factors
was evaluated by a multivariate analysis performed using
a logistic regression model. Estimation of survival was done
using the Kaplan-Meier method followed by the log-rank
test. The hazard ratio (HR) and 95% CI were determined
using Multivariate Cox proportional hazards regression
analysis. Statistical significance was set at p < 0.05.

=
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-

3 | RESULTS

3.1 | Distribution of LN involvement
and hierarchical distribution of LN
involvement based on T stage

Among 225 patients all had D1, D2, and D3 station dis-
section, but not all had lymph node examination for D2
and D3 station. Besides, 140 and 56 patients had 206 and
214 station dissection among 225 patients. Moreover, 61
patients had 204 station examination. Of the 140 patients
with 206 station LN dissection, 13 (9.3%) had 206 station
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involvement. Of the 56 patients with 214 station LN dis-
section, 2 (3.6%) had 214 station involvement. Because we
did not have a routine inspection of 204 station LN, there
are only 61 patients with 204 station LN examination and
4 (6.6%) had 204 station involvement (Figure 2). Tables S1
and S2 summarize the frequency of node involvement per
station in transverse colon cancer using hierarchical anal-
ysis base on the T stage. Among 225 patients, all T1 stage
patients did not have D1, D2, and D3 station LN involve-
ment. Similarly, all T1 and T2 stage patients did not have
204 and 206 station LN involvement, moreover, 214 sta-
tion LN involvement only could be found among patients
with T4 stage. The skip metastasis rate Is shown in the
Table S3. In this study, 120 cases were negative for D1 sta-
tion lymph nodes, for which 3.3% were positive for D2 sta-
tion nodes. 165 cases were negative for D2 station lymph
nodes, for which 9.7% were positive for D3 station nodes.

3.2 | Analysis of risk factor for 206
station lymphatic metastasis

The 206 station LN metastasis was significantly corre-
lated with pT, pN, pM, and AJCC7th TNM stage (pT stage,
p < 0.001; pN stage, p = 0.003; pM stage, p = 0.035; pTNM
stage, p = 0.005). Considering collinearity, the factors that
were statistically significant besides pTNM stage were an-
alyzed further using multivariate logistic analysis. Based
on the results, T stage (odds ratio, 3.009; 95% CI, 1.018-
8.892; p = 0.046), N stage (odds ratio, 9.818;95% CI, 1.158-
83.227; p = 0.036), and M stage (odds ratio, 26.126; 95% CI,
1.274-535.945; p = 0.034) were independently associated
with 206 station LN metastasis (Table 1).

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

FIGURE 2 Metastasis rate of each Positive patients
lymph node station (D1, D2, D3, 204, 206, Total patients
214) Rate (%)
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3.3 | Baseline data before and
after weighting

The baseline data of the patients are summarized in
Table 2 (n = 142). In total, 96 (67.6%) and 46 (32.4%) pa-
tients were allocated to the 206°* group and 206°~ group,
respectively. Prior to weighting, the difference was ob-
served in relation to the pTNM stage (p = 0.034) and Site
(p < 0.001); after SMRW and IPTW, similar results were
observed between the two groups (p > 0.05; Table 2). The
standardized mean difference (SMD) of the three groups
is shown in Figure S1.

3.4 | Survival of patients before and
after weighting

At the end of this study, total deaths and metastasis/
recurrences during follow-ups were 13 and 10, respec-
tively. We recorded eight deaths and eight metastasis/
recurrences in the 206°" group. In the 206° group,
there were five deaths and two metastasis/recurrence.
The 3-year DFS rates were 89.6% in the 206°* group and
85.9% in the 206"~ group. The 3-year OS rates in the two
groups were 94.6% and 85.3%. The log-rank test indicated
that the 206" group had a similarly survival compared
with the 206°~ group (DFS, p = 0.389; OS, p = 0.989;
Figure S2A,B). Following IPTW, the DFS and OS were
similar in the 206"* group relative to the 206~ group
(p = 0.091 and 0.313, respectively; Figure S2C,D). After
SMRW, the DFS and OS were also similar in the 206°*
group relative to the 206°~ group (p = 0.253 and 0.141,
respectively; Figure S2E,F).

Lymph Node Station

06

3.6%

mDI mD2 mD3 m204 2 214
107 19 26 4 13 2
225 182 215 61 140 56

47.6% 10.4% 12.1% 6.6% 9.3% 3.6%



Bll_wl LEY_Cancer Medicine XUET AL

TABLE 1 Univariate and multivariate analysis of correlation between clinicopathological factors and 206 station lymph node metastasis

206 station lymph node Univariate
metastasis no. (%) analysis Multivariate analysis
Characteristic No. Positive Negative D OR 95% CI p
Total 103 8 95
Sex 0.580
Male 63 6 (75.0) 57 (60.0)
Female 40 2(25.0) 38 (40.0)
Age, years 0.411
<65 68 6 (75.0) 62 (65.3)
>65 35 2(25.0) 33(34.7)
pT stage 0.001 3.009 (1.018-8.892) 0.046
T1 2 0(0.0) 2(2.1)
T2 3 0(0.0) 3(3.2)
T3 81 2(25.0) 79 (83.2)
T4a 6 2(25.0) 4(4.2)
T4b 11 4(50.0) 7(7.4)
PN stage 0.003 9.818 (1.158-83.227) 0.036
NO 44 0(0.0) 44 (46.3)
N1 39 2(25.0) 37(38.9)
N2 20 6 (75.0) 14 (14.7)
pM stage 0.035 26.126 (1.274-535.945) 0.034
MO 97 6 (75.0) 91 (95.8)
M1 6 2(25.0) 4(4.2)
pTNM stage 0.005
I 0(0.0) 4(4.2)
II
1A 0(0.0) 37(38.9)
IIB 0(0.0) 2(1.1)
IIC 0(0.0) 0(0.0)
III
1A 0(0.0) 1(1.1)
I1IB 1(12.5) 38 (40.0)
jii(e 5(35.7) 9(9.5)
v 2(25.0) 4(4.2)
Grade 0.199
I 4 1(12.5) 3(3.2)
II 97 7 (87.5) 90 (94.7)
11 2 0 (0.0) 2(2.1)
LN total subgroup 0.879
<12 1 0(0.0) 1(1.1)
>12 102 8 (100.0) 94 (98.9)
Histology 0.757
Tubular or papillary 78 6 (75.0) 72 (75.8)

adenocarcinoma

Adenocarcinoma 8 1(12.5) 7(7.4)
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TABLE 1 (Continued)

206 station lymph node
metastasis no. (%)

Characteristic No. Positive Negative

Mucinous 16 0(0.0) 16 (16.8)

adenocarcinoma
Signet ring cell 1 1(12.5) 0(0.0)
carcinoma

D1 metastasis

No 52 0(0.0) 52 (54.7)

Yes 51 8(100.0) 43 (45.3)
D2 metastasis

No 91 6 (75.0) 85 (89.5)

Yes 12 2(25.0) 10 (10.5)
D3 metastasis

No 88 6 (75.0) 82 (86.3)

Yes 15 2(25.0) 13(13.7)
Site

Hepatic flexure 75 5(62.5) 70 (73.7)

Transverse colon 26 3(37.5) 23 (24.2)

Splenic flexure 2 0(0.0) 2(2.1)

3.5 | Survival factor analysis

Several variables, including the status of 206 station LN
positive, pT stage, pN stage, pTNM stage, D1 station me-
tastasis, and D3 station metastasis, were all significant
risk factors for DFS based on the univariate analysis
(p = 0.001, p < 0.001, p < 0.001, p = 0.003, and p = 0.041,
0.036, respectively), and status of pT stage, pN stage, pM
stage, pTNM stage, and D1 station metastasis were all sig-
nificant risk factors for OS (p < 0.001, p < 0.001, p = 0.002,
p < 0.001,and p = 0.022, respectively) based on the uni-
variate analysis (Table 3). Further multivariate analysis
and predictive factors selected by Akaike information cri-
terion (AIC) indicated that the status of 206 station LN
positive was not an independent risk factor for DFS and
OS, but a predictive factor for DFS (HR, 1.887; 95% CI,
1.596-2.178; p = 0.029), in addition to pT stage and pTNM
stage (Table 3).

3.6 | Decision of 206 station lymph node
Based on the analysis of the decision tree, we found that
only T1-3, N+ patients may benefit from the dissection of
206 station lymph node (Figure 3). There are 13 patients
who died during the follow-up period, which were nine
patients with T4 and four patients with T1-3, N+.
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Univariate

analysis Multivariate analysis

P OR 95% CI P

0.749

0.238

0.393

0.620

4 | DISCUSSION

Metastasis of cancer cells is one of the main determinants
of poor prognosis in colon cancer.”" Given the vital
role played by LN in the metastasis of colon cancer cells,
complete removal of LN is crucial. Concerning transverse
colon cancer, the NCCN guideline does not suggest a mini-
mal dissection of lymph node yield."*** The Japanese
Classification of Colorectal Carcinoma emphasized the re-
moval of at least D3 for colon cancers with cN(+) or cN(—)
and above cT2.® Thereby resulting in limited data regarding
the dissection of 206 station LN, as well as its effect on prog-
nosis.”*?> As such, whether it should be inside the omental
artery remains a secret when dissecting the gastrocolic liga-
ment. Given this, we aimed to retrospectively review the
clinical significance of removing 206 station LN.

In the present study, the common sites for metastasis of
LN among the 225 patients with transverse colon cancer in-
volved 206 station LN. This observation was consistent with
those reported previously.>* According to univariate analysis,
206 station LN metastasis had a significant correlation with
T stage, N stage, M stage, and pTNM stage (p < 0.05). Also,
station 206 metastasis occurred most often at the higher level
of the pTNM stage (p < 0.05). Given the collinearity, we an-
alyzed further the statistically significant factors, other than
the pTNM stage using multivariate logistic analysis. Based
on multivariate analysis, only T stage (HR = 3.009, p < 0.05),
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FIGURE 3 Pruned decision tree classifier based on patients’
overall survival

N stage (HR = 9.818, p < 0.05), and M stage (HR = 26.126,
p < 0.05) emerged as independent risk factors for 206 station
LN metastasis. So patients with higher T stage, N stage, and
M stage more easily have 206 station LN metastasis and more
likely need to dissect 206 station LN. However, there is still a
need to conduct prospective studies involving a large sample
size to validate these results.

In the current study, the 206°* and the 206”~ groups had
similar DFS and OS rates. Furthermore, based on multivar-
iate analysis and predictive factors selected by AIC, station
206 LN positive status was not an independent risk factor
for DFS and OS, but a predictive factor for DFS. This could
be because although 206 station LN dissection is effective
in removing localized LN metastasis, undetected microme-
tastases, and reducing recurrence, adjuvant treatment
can achieve the same effect. Herein, we applied the PSW
method to avoid selection bias. The method was useful in
comparing the prognostic value of resection for transverse
colon cancer between the 206" group and the 206°~
group. After weighting, the 206°* group still had a similar
survival rate comparing with 206°~ group. Given this, 206
station LN should not be dissected routinely, which means
surgery should not be inside the omental artery when dis-
secting the gastrocolic ligament. Only the patient with T1-3,
N+ who is a high risk of 206 station LN metastases consider
being inside the omental artery when dissecting gastrocolic
ligament (Figure 3). Even, patients who are at a high risk
of 206 station LN metastases could be outside the omental
artery when dissecting gastrocolic ligament and only have
a biopsy of 206 station LN, such as patients with T4 since
these patients could not benefit from the dissection of 206
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station lymph node. However, it may be a risky decision
since patients with positive 206 station LN have worse long-
term prognoses and we are not sure whether the dissection
of 206 station LN could be replaced by adjuvant treatment.
Therefore, it is still a need to conduct further studies with
large sample sizes to verify these results.

The current study was limited in the following areas.
First, this study was retrospective and involved a single
center, which could have influenced our results despite
using PSW to balance the variables. Second, patients with
206 station LN dissection positive were few, and this could
have brought bias in the selection. Third, we lacked fol-
low-up data for few patients. Even though no significant
difference was observed between the patients without fol-
low-up data (11) and those with complete follow-up data
(142) regarding the relevant covariances, differences that
could be produced in the data were not observed between
the 206°% and 206°~ groups. The patients without fol-
low-up data in the 206°~ group exhibited relatively higher
TNM stages than those in the 206°" group. Therefore,
there is still a need to conduct a multicenter randomized
clinical trial to further confirm these findings.

5 | CONCLUSION

Dissection of the 206 station LN has a similar prognosis in
comparison to those who did not undergo this dissection.
However, station 206 LN positive is a predictive factor for
DFS. Only the patient with T1-3, N+ who is at a high risk
of 206 station LN metastases should consider dissecting
206 station LN.
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