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Background: Colon neuroendocrine tumors (NETS) are uncommon. Currently, the impact of the number
of metastatic lymph nodes (LNs) and lymph node ratio (LNR) on survival has been well investigated in other
colon malignancies, but both remain nebulous for patients with colon NETs.

Methods: Surgically resected patients with histologically proven nonmetastatic colon NETs were queried
from the Surveillance, Epidemiology, and End Results database between 1988 and 2011. Patients with lymph
nodes involved were investigated and categorized into four LNs-based classifications (<4, >4-10, >10-13, and
>13) or three LNR-based subgroups (<0.51, >0.51-0.71, and >0.71) according to the threshold, determined
by Harrell’s C statistic. Univariate and multivariate survival analyses were performed by log-rank test and
Cox stepwise regression analysis, respectively.

Results: Eight hundred fifty-one patients met the inclusion criteria. Among them, higher LNR and LNs
classification are associated with a worse prognosis. The 10-year NETs-specific survival rate was 78.3%
(74.2-82.6%), 61.3% (52.4-71.7%), 40.8% (20.7-80.7%) for patients in the <4, >4-10, and 10-13 LNs
groups, respectively. When patients were classified with LNR, the observed 10-year NETs-specific survival
rate was 79.9% (74.8-85.5%) for <0.51, 57.4% (43.8-75.2%) for >0.51-0.71, and 40.0% (31.0-51.5%)
for >0.71. In stratified analysis, higher LNs and LNR groups have worse prognosis only in patients with
advanced T stage (T3-T4). Regarding stage migration, the LNR-based system did not show superiority to
LNs-based classification.

Conclusions: Current TNM staging classification could be improved by considering the count of
metastatic nodes and LNR instead of a simple record of lymph node status (N1 or NO) for colon NETs.
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Introduction

Colon neuroendocrine tumors (C-NETs) are a series of
rare and highly heterogeneous neoplasms, accounting
for approximately 0.3% of all colon malignancies (1).
Neuroendocrine tumors (NETs) are derived from the
diffuse neuroendocrine cell system which is made up of
cells that release hormones in response to signals from the
nervous system. The clinical course of these diseases varies
widely from asymptomatically indolent lesions to fatally
aggressive ones with carcinoid syndrome. Most patients are
small in size and have no obvious symptoms. If the tumor
grows to a certain size or grows in a special location, it
can often cause intestinal dysfunction, abdominal pain or
obstruction symptoms of different degrees. However, these
symptoms were not significantly different from those caused
by colorectal adenocarcinoma in the same location.

Therefore, a precise staging system is pivotal for perfecting
outcomes by more accurately stratifying, hence more
appropriately and correctly delivering treatment to high-
risk patients to prevent recurrence or mortality. However,
the current widely-used TNM staging system proposed by
two societies, the European Neuroendocrine Tumor Society
(ENETS) and the American Joint Committee on Cancer
(AJCC), roughly classifies C-NETs into two groups, N1 or
NO. The classification is with the presence or absence of
regional lymph node (LN) involvement, instead of giving
precise N staging information (2,3). Obviously, prognostic
heterogeneity should not be neglected among individual
patients (e.g., N1 stage); yet, further precise stratification of
patients in this group is warranted. Recent studies on many
other NETs and solid tumors, including gastrointestinal
and breast cancers, have unequivocally validated the
importance of the number of positive lymph nodes (LNs)
and the ratio between positive nodes and removed nodes
(LNR) in determining patient outcomes (4-8). However, it
remains unclear whether these two factors provide additional
prognostic information for patients with C-NET$ owing to
the low intrinsic incidence of this disease. In this study, we
hypothesized that higher LNs and LNR levels are associated
with worse prognosis, and we used the National Cancer
Institute’s Surveillance, Epidemiology, and End Results
(SEER) database to investigate the predictive power of these
two parameters among patients with C-NETs.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jg0-20-444).
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Methods
Cobort selection strategy

The study cohort was found from the SEER registry of the
National Cancer Institute. Our cohort was restricted to
patients with histologically confirmed NETs of the colon
(C18.0-C18.9, excluding the appendix), corresponding
SEER ICD-O-3 histology codes 8150 to 8156, 8240
to 8250, and 9091 (4,9,10). To eliminate most of the
pediatric tumors, we omitted patients aged 18 and younger
from the analysis. We also excluded patients with prior
history of malignancies; those are receiving neoadjuvant
radiotherapy or those with unknown neoadjuvant
radiotherapy status; cases from nursing homes, autopsies,
and death certificates; those with distant metastasis; and
cases that lack detailed information on regional lymph
nodes, including the number of LNs harvested and the
number of LNs involved. We further limited our analysis
to surgically resected (segmental, hemicolectomy, or total
colectomy) cases and excluded those who had no cancer-
directed surgery or those with no information on whether
cancer-directed surgery performed, and those who had
local excision. To identify the surgery procedure, we
reviewed the SEER data using the SEER “site-specific
surgery” variables for 1988 to 1997 (surgery codes 30-70)
and “surgery of primary site” variables for 1998 to 2011
(surgery codes 30-80). Please refer to Table S1 for more
details. Finally, 1,242 patients were included, forming 391
stage NO patients and 851 stage N1 patients. Patients with
NO constituted the reference group. We also found stage
IV patients as another reference group. After excluding
the patients with primary lesions located in the appendix,
those younger than 18 years of age, and those with a
previous history of other malignancies, we had another
control group with 1,032 patients. Individual stages were
assigned for each patient after combining T, N, and M
categories with ENETS/AJCC proposed TNM staging
classification. Colon cancers are further divided into the
proximal colon (cecum, ascending colon, hepatic flexure,
and splenic flexure) and distal colon (descending and
sigmoid colon) (11). The patient selection flow chart is
shown in Figure 1. The institutional ethics review board
approved this study of HwaMei Hospital (Ningbo No. 2
Hospital), Ningbo, China. The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013).
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Patients diagnosed with colon
neuroendocrine tumors from 1988 to
2011, beginning at age of 18 years
(n=6,406)
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Included
(n=2,194)

Excluded patients:
Appendix (n=2,188)
Prior history of cancer or unknown (n=786)
Tumors reporting source from nursing/convalescent home/
hospice; autopsy; death certificate (n=13)
Tumors receiving preoperative radiotherapy or sequence
unknown (n=6)
Tumors not receiving cancer-directed surgery; unknown; local
excision (n=1,219)

Final study cohort
(n=1,242)

Excluded patients:
Distant metastasis or unknown (n=798)
Lacking details of number of LN examined or positive (n=154)

ENETS-stage I-llla
(n=391)

ENETS-stage lllb
(n=851)

Figure 1 Patient selection flow diagram.

Statistical analysis

The distribution of continuous variables is reported
as the mean value and standard deviation. Categorical
data are presented as numbers and proportions. The
optimal thresholds of LNs and LNR were calculated by
Harrell’s C statistic (C-index) (12,13), and we suggested
<4, >4-10, >10-13, and >13 for LNs-based classification
(Table S2); and <0.51, >0.51-0.71, and >0.71 for LNR-based
categories (Table S3). Since we could not find the optimal
cutoff number for LNs harvested, we categorized it into
three groups as <10, >10-15, >15, according to a previous
study (6). Comparisons among subgroups of continuous
data were tested with the Kruskal-Wallis rank-sum test for
any non-normal distribution. Chi-square test or Fisher’s
exact tests were used for categorical data comparisons, as
necessary. The cancer-specific survival (CSS) was considered
the primary endpoint of this study. Kaplan-Meier method
and log-ranking tests were used to evaluate the difference
in survival time among curves, and after excluding missing
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data on demographics and pathology results, a stepwise
Cox proportional hazard regression was performed for
multivariate survival analysis. All tests were two-sided and
statistical significance was set at P<0.05. All the statistical
analyses were performed using R software ver. 3.1.3 (http://

www.R-project.org) with libraries for survival, rms, dynpre,
and compare C and SPSS version 17.0 for Windows (SPSS
Inc. Chicago, IL, USA).

Results
Demographic and clinicopathological characteristics

A total of 851 patients were included in the analysis,
consisting of 382 (45%) male and 469 (55%) female
patients, with a median age of 64 years (range, 21-94 years).
Eighty-nine percent of the tumors were in the proximal
colon, and 11% of the tumors were found in the distal
colon. The median number of metastatic lymph nodes
and the number of lymph nodes removed was 3 (range,
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1-37) and 12 (range, 3-63). The median LNR was 0.33
(range, 0.02-1) in our study. The median follow-up was
23 months, ranging from 0 to 279 months. Of the 851
patients, 542 (64%), 252 (30%), 24 (3%), and 33 (33%)
had <4, >4-10, >10-13, and >13 LNs, respectively. 626
(74%), 89 (10%) and 136 (16%) of the cohort had an
LNR of <0.51, >0.51-0.71, and >0.71, respectively.
Table 1 summarizes the distribution of clinicopathological
data according to LNs and LNR classifications. Patients
who had the highest LNs and LNR also had a higher T
stage (13-4) (P<0.001). The patient group who had the
highest LNs were more likely to have colectomy and
hemicolectomy, or greater resection than partial colectomy
(P=0.012). Regarding the LNR category, most patients with
the highest level had hemicolectomy or greater resection
than partial colectomy or colectomy (P=0.005). Additionally,
patients in the highest LNs group had a propensity to
present with a distal colon (P<0.001). Distribution was
comparable from age (P=0.084, LNR; P=0.576, LNs),
gender (P=0.647, LNR; P=0.920, LNs), race/ethnicity
(P=0.092, LNR; P=0.254, LNs) and marital status (P=0.142,
LNR; P=0.746, LNs) for either LNs or LNR subgroup.

Survival analysis

Figure 2 shows the observed 10-year NETs-specific survival
rates of all the patients stratified by LN classification. The
cancer-specific survival rate decreased when the number of
LNs increased. The 10-year survival rates were 78.3% (95%
Cl, 74.2-82.6%), 61.3% (95% CI, 52.4-71.7%), 40.8%
(95% CI, 20.7-80.7%) for patients in the <4, >4-10, and
>10-13 LNs groups, respectively. For patients in a >13 LNs
group, 10-year survival rates were not available because
the maximum follow-up in this group was 108 months,
and it appeared none of the patients survived more than
ten years. When patients were staged according to LNR,
a similar significant trend in survival rates was observed.
The observed 10-year survival rates were 79.9% (95% CI,
74.8-85.5%) for LNR, <0.51, 57.4% (95% CI, 43.8-75.2%)
for LNR, >0.51-0.71, and 40.0% (95% CI, 31.0-51.5%)
for LNR, >0.71. As a comparison, the 10-year survival rates
for patients with NO and distant metastasis were 80.0%
(95% CI, 74.3-85.4%) and 19.5% (95% CI, 16.5-23.1%),
respectively, where the log-ranking comparison survival
test failed to demonstrate any significant survival benefit
for patients with NO compared with both lowest LNs and
LNR groups (P=0.194, LNs; P=0.329, LNR). Similarly,
the comparison also did not demonstrate any substantial
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survival benefit in the patient group with the highest LNs
when compared with the distant metastasis group (P=0.547).

Further analysis stratified by the T stage, defined
according to ENETS/AJCC classification, demonstrated
that the prognosis significantly worsened with an increase
in LNs and LNR among patients with T3-T4 (P<0.001 for
both), but not among those with T1-T2 (P=0.629, LNs;
P=0.143, LNR) (Figure 3). To be more specific, among
those with T3-T4 disease, patients with LNR <0.51 had a
10-year survival of 75.6% (95% CI, 71.3-80.4%) compared
to 57.1% (95% CI, 43.3-75.3%) for LNR >0.51-0.71
and 37.2% (95% CI, 28.3-49.0%) for LNR >0.71. The
10-year survival rate was 74.1% (95% CI, 69.2-79.4%)
among patients with LNs <4, and it dramatically decreased
t0 57.2% (95% CI, 47.5-68.7%) and 40.8% (95% CI,
20.7-80.7%) among patients with LNs >4-10 and >10-13.
Further, multiple analyses also revealed an added impact
that LNs and LNR status has on NETs-related survival
from T status. In patients with T3-T4 status, the hazard
ratio of fatalities was 1.25 (95% CI, 0.99-1.79), 1.66(95%
ClI, 0.77-3.57), and 3.47 (95% CI, 2.00-6.02) for those with
LNs >4-10, >10-13, >13, and 1.23 (95% CI, 0.75-2.00),
2.07 (95% CI, 1.40-3.05) for those with LNR, >0.51-0.71,
and >0.71, respectively (Table 2). However, LNs and LNR
did not prove a significant effect on cancer-specific survival
rates among patients with T'1-2 status.

We surmised it was essential to evaluate the possible
effect of the number of LNs removed or harvested on the
survival rate. However, whereas to the earlier studies, we
failed to demonstrate any positive effect (i.e., the greater
the number of LN resected, the better the prognosis).
Therefore, an LNR-based system does not show higher
prognostic validity than an LNs-based classification
(Figure 4).

Discussion

Currently, the presence of lymph node involvement has
been demonstrated as a poor predictor for outcomes
of C-NETs, and the two widely accepted tumor-node-
metastasis staging systems uniformly classify patients
with lymph node involvement into the stage IIIB group.
However, advanced stratification of metastatic lymph
nodes is indispensable for correct staging and prognostic
estimation in clinical practice.

There is rapidly increasing evidence the number of
positive LNs and LNR is an important determinant of
prognosis in gastroenterological cancer. The current 7th
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Figure 2 Cancer-specific survival curves stratified by LNR (A) and LNs (B). Patients with node-negative and distant metastasis as the

reference group. LNR, lymph node ratio; LN, lymph node.

edition of the AJCC staging system uses the number of
positive lymph nodes further to divide the pN stage into
many solid cancers. However, there has been no earlier
report addressing the relationship between the extent of
lymph node involvement and prognosis in C-NETs. To
our knowledge, this is believed to be the first and largest
retrospective study showing a prognostic significance of
LNs and LNR for colon NETs patients.

In this study, we demonstrated the most appropriate
cutoff points of LNs for prognosis as 4, 10, and 13.
We found the prognosis of patients with LNs value <4
paralleled the prognosis of patients with node-negative and
is significantly better than the prognosis of patients with
LNs >4-10, >10-13, and distant metastasis.

LNR, as a reproducible and reliable prognostic indicator,
was first described in gastric cancer studies (7,14-17).
Recent evidence also implicated the LNR as a prominent
prognostic factor, and it should be taken into consideration
in the future for stratification schemes. Bando et 4/. (15,16)
also demonstrated LNR-based classification, presented
a superior capability of precisely staging and predicting
survival compared with both the AJCC and JGCA proposed
pN-based categories. The prognostic value of LNR in the
colon was first proved by Berger et 4l. (6), who analyzed
3,759 stage II-1II colon adenocarcinomas and stratified
patients into four groups on quartiles (LNR <0.05,
0.05-0.19, 0.2-0.39, and >0.4). The 5-year cancer-specific
survival rates were 79%, 73%, 63%, and 52%, respectively.
Concerning NETs, Kim ez 4/. (4) analyzed 2,984 patients
with small intestinal NETs at the AJCC/ENETS I11IB stage

© Journal of Gastrointestinal Oncology. All rights reserved.

and reported 10-year NET-specific survival as 85%, 77%,
and 74% for patients in the <0.2, >0.2-0.5, and >0.5 LNR
groups, respectively. Similarly, Tang et /. (5) analyzed 79
gastric neuroendocrine carcinoma patients who underwent
D2 lymphadenectomy and reported that LNR was an
independent prognostic factor, revealing significantly
different prognoses between <10% and >10% of LNR. The
limitation of using LNR was insufficient specific cutoffs
reached by consensus, and the method used to find this
threshold varied widely. In our study, a specific statistical
method was used to determine the optimal cutoff; a series
of log-ranking tests were performed, using successive LNR
cutoffs (0.03 to 0.99), and the predictive efficiency of each
cutoff was evaluated by the Harrell’s C statistic, which
resulted in cutoff values of 0.51 and 0.71.

There have been two controversial views regarding
the prognostic role of lymphadenectomy: (I) whether
lymphadenectomy is only a tool for achieving more
accuracy in staging with no therapeutic value, and (II)
whether it is beneficial for prognosis (18). When many
LNs were removed, it not only resulted in an incomplete
excision of the tumor and draining area but also allowed
for a thorough examination of the specimen and more
accurate staging, which resulted in the prevention of stage
migration, known as the Will Rogers phenomenon (19,20).
There is consensus on the retrieval of at least 12 lymph
nodes in colon adenocarcinoma. LNR, a single parameter
combining both the number of lymph nodes evaluated and
the positive nodes, is superior to the AJCC classification,
specifically for those patients with inadequate LN resected
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disease. LN, lymph node; LNR, lymph node ratio; ENETS, European Neuroendocrine Tumor Society; AJCC, American Joint Committee

on Cancer.

Table 2 Multiple analysis stratified by T status

T1-2 T3-4
Covariate
Hazard ratio (95% Cl) P Hazard ratio (95% Cl) P

LNs category (ref. <4) - -

>4-10 - - 1.25 (0.99-1.79) 0.216

>10-13 - - 1.66 (0.77-3.57) 0.190

>13 - - 3.47 (2.00-6.02) <0.001
LNR category (ref. <0.51)

>0.51-0.71 - - 1.23 (0.75-2.00) 0.405

>0.71 - - 2.07 (1.40-3.05) <0.001

Adjustment of age, gender, race, marital status, T stage and No. of LN removed. LN, lymph node; LNR, lymph node ratio.
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Figure 4 Comparing the predictive capacity of LNR and LNs for all patients after considering the successively minimal number of LNs

removed. LN, lymph node; LNR, lymph node ratio.

(7,15,16). In our study, we did not ascertain the number
of LNs removed as a significant variable affecting survival.
Although the predictive ability of LNR categories was
always higher than the LNs categories, the p values
between them were insignificant regardless of the minimal
number of LNs removed. The LNR-based system also
did not show superiority to LNs-based classification
even when we limited our analysis to patients with 13-4
(Figure S1).

There are some intrinsic limitations of using the
SEER database. First, the database lacks information on
preoperative chemotherapy that affects the amount of
lymph node metastasis, thereby influencing the lymph nodes
removed. Secondly, information on tumor proliferative
ability evaluated by either Ki-67 index or mitotic count was
unavailable in the database. The goodness of fit for the Cox
model and the value of the C-index might be increased after
considering these two parameters during multiple analyses.
However, these indices were not assessed until 2010 (21),
and most NETs located in the colon present a low-level
of mitotic count and Ki-67 labeling index, suggesting that
these two factors have a limited confounding effect on the
entire model. Additionally, external validation using other
cohorts is needed.

In general, our findings suggest the LNs-based and
LNR-based classifications are significantly critical
prognostic factors for NETs in the colon and serve as
indispensable tools for further differentiation of the node-
positive patients.

© Journal of Gastrointestinal Oncology. All rights reserved.
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Supplementary

Table S1 Corresponding SEER code of surgery

SEER site specific surgery code

Colon

Surgical definition

1988-1997
0-9

10
20
30
40
50
60
70
80
90
19982011
0
10-14
20-27
30-31
40
50
60
70

80
90
99

No surgical procedure; incisional, needle, or aspiration biopsy;
exploratory only or bypass surgery; non-cancer directed
surgery, NOS; unknown if surgery done

Local cancer destruction without pathology specimen
Local surgical excision with pathology specimen
Partial or subtotal colectomy

Hemicolectomy or greater; right/left colectomy

Total colectomy

Colectomy, NOS

Colectomy plus partial or total removal of other organs
Surgery of regional and/or distant site(s)/node(s) only

Surgery, NOS

None; no cancer-directed surgery of primary site

Local tumor destruction, NOS (without pathology specimen)
Local tumor excision, NOS (with pathology specimen)
Partial colectomy

Hemicolectomy or greater; right or left colectomy

Total colectomy

Total proctocolectomy

Colectomy or coloproctectomy WITH an en bloc resection of
other organs; pelvic exenteration

Colectomy, NOS
Surgery, NOS

Unknown if cancer-directed surgery performed; death
certificate only

No cancer-directed surgery/unknown

Local excision
Local excision
Radical resection
Radical resection
Radical resection
Radical resection
Radical resection
Unknown

Unknown

No cancer-directed surgery
Local excision

Local excision

Radical resection

Radical resection

Radical resection

Radical resection

Radical resection

Radical resection
Unknown

Unknown
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Table S2 Calculation the cutoff of LN’

LNs threshold Harrell’s C statistic P value
Step 1
<2 versus =2 0.568017955 7.09E-05
<3 versus =3 0.591362003 6.43E-07
<4 versus >4 0.595316392 2.52E-08
<5 versus =5 0.58417669 1.29E-08
<6 versus =6 0.589828753 3.68E-11
<7 versus =7 0.588242065 2.46E-13
<8 versus =8 0.578927465 1.28E-13
<9 versus =9 0.575511563 1.11E-16
<10 versus =10 0.568655097 0
<11 versus =11 0.56457328 0
<12 versus =212 0.561042282 0
<13 versus =13 0.556960464 0
<14 versus =14 0.543226979 1.11E-16
<15 versus =15 0.534927695 1.16E-13
Step 2
<5 versus =5 0.597934839 3.06E-08
<6 versus =6 0.608651151 6.55E-11
<7 versus =7 0.611894407 3.83E-13
<8 versus =8 0.612243807 5.64E-14
<9 versus =9 0.613053594 0.00E+00
<10 versus =10 0.613226239 0.00E+00
<11 versus =11 0.61267953 0.00E+00
<12 versus =12 0.612239697 0.00E+00
<13 versus =13 0.611614887 0.00E+00
<14 versus =14 0.607578286 0.00E+00
<15 versus =15 0.604926955 1.11E-16
Step 3
<11 versus =11 0.61358386 0.00E+00
<12 versus =12 0.613949703 0.00E+00
<13 versus =13 0.614237444 0.00E+00
<14 versus =14 0.613916818 0.00E+00
<15 versus =15 0.613571528 0.00E+00
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Table S3 Calculation the cutoff of LNR

LNR threshold Harrell’s C statistic P-value

Step 1
<0.03 versus =0.03 0.500645363 0.629704972
<0.04 versus =0.04 0.50472718 0.172937445
<0.05 versus =0.05 0.506083675 0.233295395
<0.06 versus >0.06 0.509129623 0.209956757
<0.07 versus =0.07 0.511221914 0.224023459
<0.08 versus >0.08 0.522612363 0.036852711
<0.09 versus >0.09 0.523335827 0.037783467
<0.1 versus =0.1 0.523122076 0.044784146
<0.03 versus >0.03 0.500645363 0.629704972
<0.04 versus >0.04 0.50472718 0.172937445
<0.11 versus =0.11 0.529801787 0.024468726
<0.12 versus =0.12 0.5279438 0.041564992
<0.13 versus =0.13 0.533678075 0.018733276
<0.14 versus =0.14 0.53162689 0.026393213
<0.15 versus =0.15 0.546499009 0.00178299
<0.16 versus =0.16 0.54538915 0.002176364
<0.17 versus =0.17 0.54879683 0.00161952
<0.18 versus =0.18 0.548513199 0.001629272
<0.19 versus =0.19 0.550058781 0.001498562
<0.2 versus =0.2 0.551542705 0.001130492
<0.21 versus =0.21 0.561556105 0.000254991
<0.22 versus >0.22 0.558777346 0.000521002
<0.23 versus =0.23 0.558440277 0.00052005
<0.24 versus >0.24 0.562896158 0.000215749
<0.25 versus >0.25 0.564125225 0.000163425
<0.26 versus >0.26 0.562896158 0.000494466
<0.27 versus =0.27 0.565395398 0.000371867
<0.28 versus >0.28 0.574808652 5.40E-05
<0.29 versus >0.29 0.579239869 1.50E-05
<0.3 versus =0.3 0.586268981 4.18E-06
<0.31 versus =0.31 0.588649013 2.31E-06
<0.32 versus >0.32 0.583819068 5.19E-06
<0.33 versus >0.33 0.585381093 3.47E-06
<0.34 versus >0.34 0.597470342 5.62E-08
<0.35 versus =0.35 0.597470342 5.62E-08
<0.36 versus >0.36 0.598350009 4.43E-08
<0.37 versus =0.37 0.597227817 4.94E-08
<0.38 versus >0.38 0.601482279 1.36E-08
<0.39 versus >0.39 0.602929207 8.29E-09
<0.4 versus =0.4 0.602978534 8.06E-09
<0.41 versus =0.41 0.61504312 5.24E-11
<0.42 versus >0.42 0.616161201 3.31E-11
<0.43 versus >0.43 0.617365604 1.10E-11
<0.44 versus =0.44 0.614755379 2.61E-11
<0.45 versus >0.45 0.61357975 1.39E-10
<0.46 versus >0.46 0.612938497 1.08E-10
<0.47 versus =0.47 0.612441116 1.34E-10
<0.48 versus >0.48 0.612075273 2.52E-10
<0.49 versus >0.49 0.612075273 2.52E-10
<0.5 versus =0.5 0.612075273 2.52E-10
<0.51 versus =0.51 0.62956995 1.11E-15
<0.52 versus >0.52 0.627107706 3.33E-15
<0.53 versus >0.53 0.623889113 1.18E-14
<0.54 versus >0.54 0.626084168 2.78E-15
<0.55 versus >0.55 0.627288572 1.78E-15
<0.56 versus >0.56 0.626692536 2.00E-15
<0.57 versus =0.57 0.626692536 2.00E-15
<0.58 versus >0.58 0.627498212 6.66E-16
<0.59 versus >0.59 0.627243355 6.66E-16
<0.6 versus =0.6 0.627243355 6.66E-16
<0.61 versus =0.61 0.62567722 1.11E-16
<0.62 versus >0.62 0.62567722 1.11E-16
<0.63 versus >0.63 0.625097627 1.11E-16
<0.64 versus >0.64 0.623473943 1.11E-16
<0.65 versus >0.65 0.621303551 2.22E-16
<0.66 versus >0.66 0.621895476 1.11E-16
<0.67 versus =0.67 0.620769174 0
<0.68 versus =0.68 0.620769174 0
<0.69 versus =0.69 0.622027015 0
<0.7 versus =0.7 0.622392857 0
<0.71 versus =0.71 0.620773284 0
<0.72 versus =0.72 0.610163848 0
<0.73 versus =0.73 0.609238965 0
<0.74 versus >0.74 0.604762531 1.11E-16
<0.75 versus =0.75 0.604762531 1.11E-16
<0.76 versus =0.76 0.599015924 1.11E-15
<0.77 versus =0.77 0.596631781 4.55E-15
<0.78 versus =0.78 0.5894588 9.29E-14
<0.79 versus =0.79 0.586618381 4.28E-13
<0.8 versus =0.8 0.586618381 4.28E-13
<0.81 versus =0.81 0.576350124 2.18E-11
<0.82 versus >0.82 0.573756341 6.53E-11
<0.83 versus >0.83 0.573756341 6.53E-11
<0.84 versus >0.84 0.56492268 1.35E-09
<0.85 versus >0.85 0.563738829 3.44E-09
<0.86 versus >0.86 0.563997797 1.97E-10
<0.87 versus =0.87 0.564293759 1.44E-10
<0.88 versus >0.88 0.564293759 1.44E-10
<0.89 versus >0.89 0.565091214 4.92E-11
<0.9 versus =0.9 0.560035187 9.26E-10
<0.91 versus =0.91 0.560639443 4.95E-11
<0.92 versus >0.92 0.558912995 1.65E-10
<0.93 versus >0.93 0.558094987 4.19E-10
<0.94 versus >0.94 0.553026628 8.41E-09
<0.95 versus >0.95 0.548385770 1.21E-07
<0.96 versus >0.96 0.546018070 4.38E-07
<0.97 versus =0.97 0.543966885 1.20E-06
<0.98 versus >0.98 0.543966885 1.20E-06
<0.99 versus >0.99 0.543966885 1.20E-06

Step 2
<0.52 versus >0.52 0.62908079 8.88E-16
<0.53 versus =0.53 0.628287445 0
<0.54 versus >0.54 0.63005911 1.04E-14
<0.55 versus >0.55 0.630910003 7.66E-15
<0.56 versus >0.56 0.631781448 6.00E-15
<0.57 versus >0.57 0.631781448 6.00E-15
<0.58 versus >0.58 0.633068063 2.11E-15
<0.59 versus >0.59 0.633618882 1.78E-15
<0.6 versus =0.6 0.633618882 1.78E-15
<0.61 versus =0.61 0.635020594 3.33E-16
<0.62 versus >0.62 0.635020594 3.33E-16
<0.63 versus >0.63 0.635641293 2.22E-16
<0.64 versus >0.64 0.635653625 1.11E-16
<0.65 versus =0.65 0.635345331 2.22E-16
<0.66 versus >0.66 0.635657736 1.11E-16
<0.67 versus =0.67 0.640072511 0
<0.68 versus >0.68 0.640072511 0
<0.69 versus =0.69 0.640721984 0
<0.7 versus =0.7 0.640915182 0
<0.71 versus =0.71 0.641149486 0
<0.72 versus =0.72 0.639427148 0
<0.73 versus =0.73 0.639698447 0
<0.74 versus =0.74 0.638892771 0
<0.75 versus =0.75 0.638892771 0
<0.76 versus =0.76 0.638687242 0
<0.77 versus =0.77 0.638724237 0
<0.78 versus >0.78 0.637429401 1.11E-16
<0.79 versus >0.79 0.636804591 1.11E-16
<0.8 versus =0.8 0.636804591 1.11E-16
<0.81 versus >0.81 0.636097569 3.33E-16
<0.82 versus >0.82 0.63562074 5.55E-16
<0.83 versus >0.83 0.63562074 5.55E-16
<0.84 versus >0.84 0.634654751 1.11E-15
<0.85 versus >0.85 0.634938382 1.11E-15
<0.86 versus >0.86 0.635530307 2.22E-16
<0.87 versus >0.87 0.635702952 2.22E-16
<0.88 versus >0.88 0.635702952 2.22E-16
<0.89 versus >0.89 0.636089348 1.11E-16
<0.9 versus =0.9 0.635082253 4.44E-16
<0.91 versus =0.91 0.636081127 0
<0.92 versus >0.92 0.635875597 1.11E-16
<0.93 versus =0.93 0.635892039 1.11E-16
<0.94 versus >0.94 0.634889055 5.55E-16
<0.95 versus =0.95 0.633976504 1.55E-15
<0.96 versus >0.96 0.63353256 2.55E-15
<0.97 versus =0.97 0.633273593 3.44E-15
<0.98 versus >0.98 0.633273593 3.44E-15
<0.99 versus >0.99 0.633273593 3.44E-15
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Comparison of predictive capacity of LNR and LNs for patients
confined to T3-4 after considering the successively minimal
number of LNs removed

Figure S1 Comparison of predictive capacity of LNR and LNs for patients confined to T3—-4. LN, lymph node; LNR, lymph node ratio.
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