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Purpose: This study mapped the localization of regional nodal recurrence to determine whether
the clinical target volume (CTV) should be redefined in adjuvant radiotherapy.

Patients and methods: Between January 2004 and October 2015, a total of 129 patients with
gastric cancer following D2 resection who experienced regional recurrence were retrospectively
examined. The lymph nodes (LNs) were hand-drawn proportionally on template computed
tomography (CT) images of a standard patient by referencing surrounding anatomic landmarks.
The association between clinicopathologic factors and LNs at risk was further investigated.
Results: Based on the contour of the recurrent LNs, the authors observed high-risk regions
for relapse and drew a density distribution map of 16 LN stations on the CT images. The most
commonly involved recurrent LNs were stations 16b (51.2%) and 16a (39.5%). Stations 13,
12,9, and 14 were involved in 36.4%, 33.3%, 28.7%, and 27.9% of recurrences, respectively.
Other regions, including stations 1-6 (perigastric LNs) and station 10 (splenic hilar LN), were
of low risk. Notably, 72% (83/116) of recurrent 16b LNs were located in the upper half of 16b1.
Analysis within subgroups showed that the pathologic N stage was the only independent risk
factor for LN 16 relapse.

Conclusion: This mapping suggests a new method for vessel-guided delineation of regional
LNs when defining the CTV in patients after standard D2 resection. LNs around the abdominal
aorta and its main branches, as well as regions around the hepatic hilar area and pancreatic head,
should be the most important radiotherapeutic targets.
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Introduction

Gastric cancer is the fifth most common malignant cancer and the third cause of
cancer-related deaths worldwide.!? Although surgery is a crucial treatment strategy
for gastric carcinoma, 21.8%—63.4% of postsurgical patients with advanced gastric
cancers experience recurrence or metastasis, even after radical resection, resulting in
an unfavorable prognosis.**

As a component of multimodal treatments, the role of chemoradiation has been
reported by several randomized trials, including intergroup trial 0116,* particularly for
locally advanced disease. Several studies demonstrated that adjuvant chemoradiation
was associated with preferable local control. A phase III trial known as the ARTIST
trial analyzed patients with D2 lymphadenectomy and showed that the locoregional
relapse rate was 8.3% in the chemotherapy (ChT) arm and was reduced to 4.3% by
adding adjuvant chemoradiotherapy (CRT).®
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Therefore, as a local treatment, radiotherapy after curative
D2 resection should focus on the locoregional area, espe-
cially the regional lymph nodes (LNs). Although Smalley
et al recommended elementary guidance for defining the
clinical target volume (CTV) for adjuvant radiotherapy in
2002, confusion and controversy remain regarding the target
volume’s definition in gastric cancer. With the development
of surgical techniques and radiotherapy, the guidelines based
on recurrence patterns over the past few decades no longer
apply. However, a detailed guideline for regional LN delin-
eation is lacking, and target volume varies in most studies
examining postoperative radiotherapy. Hence, delineating
elective regional LNs, especially for lower CTV borders,
remains a challenge. Herein, the authors documented the
precise localization of regional relapse in patients after D2
lymphadenectomy, investigating patients at high risk for
recurrence.

Patients and methods

Patient identification

Patients with curatively resected gastric carcinoma and D2
lymphadenectomy at Fudan University Shanghai Center
between January 2004 and October 2014 were retro-
spectively identified. Patient eligibility criteria included
the following: 1) diagnosed with regional relapse after
radical surgery; 2) underwent RO gastrectomy and D2 or
D2+ lymphadenectomy; 3) pathologically confirmed as
adenocarcinoma; 4) complete medical record and abdominal
imaging data available; and 5) no history of other carcinomas.
In total, 129 patients met these criteria and were included
in this analysis. All patients in the study signed informed
consent forms. The study protocol was approved by the ethics
committee of Fudan University Shanghai Cancer Center.

Treatment and follow-up

All patients underwent total or subtotal gastrectomy and D2
lymphadenectomy with resections of perigastric LN stations
along the lesser curvature (stations 1, 3, and 5) and greater
curvature (stations 2, 4, and 6) and LNs along the left gastric
artery (station 7), common hepatic artery (station 8), celiac
artery (station 9), and splenic artery (stations 10 and 11).
Radical resection with pathologically confirmed negative
margins was also required (RO resection). Five surgeons
specializing in gastric surgery with more than 10 years of
experience each performed the surgery to ensure quality
control of the primary operation. The annual gastric cancer
surgeon volume for all surgeons was more than 100 cases.

Enrolled patients received various therapies, including
surgery alone (n=10), (neo)adjuvant ChT (n=86), and (neo)
adjuvant radiotherapy (n=33). Adjuvant ChT alone, including
fluoropyrimidine and platinum-based drug regimens, was
administered to 80 individuals, and neoadjuvant ChT was
administered to the other 6. Adjuvant CRT was delivered
to 27 individuals, and neoadjuvant CRT was performed
in the other 6, using either three-dimensional conformal
radiotherapy or intensity-modulated radiation therapy
(IMRT) with a median dose of 45 Gy (range, 45.0-50.4 Gy)
in 1.8 Gy daily fractions. The postoperative radiation CTV
encompassed the tumor bed, anastomosis site, duodenal
stump, and selective regional LNs. Preoperative radiation was
delivered to the primary tumor, any perigastric tumor exten-
sion, subclinical involvement, and regional LNs. Concurrent
ChT regimens included 5-fluorouracil, capecitabine, or S1.

After radical dissection, patients were followed every
3 months for the first 2 years, every 6 months for the next
5 years, and annually thereafter. The follow-up program con-
sisted of a physical examination, laboratory tests, computed
tomography (CT), or magnetic resonance (MR) scans of the
chest, abdomen, and pelvis and endoscopy at each visit.

Definition of regional LN recurrence
Regional recurrence was defined as recurrence at the celiac
regional LNs within stations 1-16, such as in the perigastric,
porta hepatis, peripancreatic, and para-aortic LNs. Anatomi-
cal definitions of LN stations were based on the third classifi-
cation by the Japanese Gastric Cancer Association (JGCA).®
Distant LNs, such as the supraclavicular LNs, were not
considered regional recurrences. All images were reevalu-
ated by two experienced radiation oncologists specializing in
the gastrointestinal tract. Regional LNs were considered to
represent recurrence if they were larger than 8 mm in short-
axis diameter. In addition to size criteria, features supporting
a consideration for malignancy included a rounded shape,
central necrosis, marked or heterogeneous enhancement,
clustered LNs, FDG avidity (if available), and responsiveness
to anticancer treatment regardless of size.”!?

Description of LN mapping

A 59-year-old man (165 cm, 65 kg, BMI 23.9) with locally
advanced gastric cancer (pT3N1MO0) who underwent subtotal
gastrectomy was selected as the standard patient. All recurrent
LNs were hand-drawn on this patient’s abdominally enhanced
CT images. To describe mapping patterns of regional recur-
rence, the authors delineated the atlas of image-positive nodes
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for all patients at equivalent locations from the diagnostic CT
onto the template CT by referencing the surrounding main
vessels. In addition to location, proportional scales of the LNs
relative to their original reference were precisely registered
by measuring the distance between the nodes and landmarks
to overcome anatomical variations. To show the geographic
localization of recurrent station 16b nodes visually, we used
a circle with a 5 mm diameter to replace the central position
of every node to avoid the mass effect of enlarged nodes and
created a three-dimensional model using MIM software™
(MIM Software Inc., Cleveland, OH, USA) with CT and
digitally reconstructed radiograph images.

Statistical analysis

Data were recorded as categorical or continuous variables.
The chi-squared test and Fisher’s exact test were used
to detect differences in clinical factors and recurrence of
regional LNs. Independent risk factors that influenced
recurrence were analyzed by logistic analysis. All P-values
were two-sided, and P-values <0.05 were considered sta-
tistically significant. All statistical analyses were performed
using IBM SPSS Statistics, version 22.0 (SPSS Inc., Chicago,
IL, USA).

Results

Patient characteristics

Patient characteristics are listed in Table 1. Of the 129
patients enrolled in this study, over three-quarters (75.2%)
were male, with a median age of 57 years. Primary tumors
were located in the upper 1/3 of the stomach in 23 patients,
the middle 1/3 in 38 patients, the lower 1/3 in 59 patients, and
the whole stomach in four patients. Most matched patients
were stage I1I (67.4%), and over half the enrolled patients had
N3 disease (50.4%) per the eighth edition of the American
Joint Committee on Cancer staging criteria.'*

Treatment and outcomes after regional

relapse

Enrolled patients received various therapies after regional
relapse was diagnosed; among them, 28 patients (21.7%)
received involved-field radiotherapy alone, 49 patients
(38.0%) received CRT, 34 (26.4%) received ChT or targeted
therapy alone, and the remaining 18 (14.0%) received no
treatment. Gross target volume (GTV) encompassed recur-
rence lesions and enlarged LNs for patients receiving
radiotherapy with or without ChT. The ChT regimens mostly
consisted of combination therapy involving 5-FU or oral

Table | Characteristics of 129 gastric cancer patients with reg-
ional LN recurrence

Characteristics No. of patients (%)
Age (years)
Median 57
Range 27-77
Sex
Male 97 (75.2%)
Female 32 (24.8%)
Primary location
Upper 1/3 23 (17.8%)
Middle 1/3 38 (29.5%)
Lower 1/3 59 (45.7%)
Whole stomach 4 (3.1%)
Unknown 5(3.9%)
Pathologic T stage
TI 5 (3.9%)
T2 13 (10.1%)
T3 44 (34.1%)
T4 51 (39.5%)
Unknown 16 (12.4%)
Pathologic N stage
NO Il (8.5%)
NI 13 (10.1%)
N2 26 (20.2%)
N3 65 (50.4%)
Unknown 14 (10.9%)
Stage
| 4 (3.1%)
I 20 (15.5%)
1] 87 (67.4%)
Unknown 18 (14.0%)
No. of dissected LNs
Median 23
Range 1540
Treatment
Surgery alone 10 (7.8%)
(Neo)adjuvant chemotherapy 86 (66.7%)
(Neo)adjuvant chemoradiotherapy 33 (25.5%)

Abbreviation: LNs, lymph nodes.

fluorouracil derivatives as the backbone with added oxalip-
latin, epirubicin, irinotecan, or docetaxel.

At the time of analysis, the median follow-up was
28 months. Forty-seven patients died, and 91 developed local
recurrence (n=23), peritoneal metastasis (n=26), or distant
metastasis (n=65) apart from regional relapse. The estimated
3-year overall survival (OS) and disecase-free survival
(DFS) were 65.1% and 53.1%, respectively. A significant
difference was observed among various types of treatment
after regional recurrence, and the estimated 3-year OS in
patients receiving (chemo)radiotherapy, ChT alone, or
no treatment was 76.3%, 57.7%, and 41.2%, respectively
(P=0.038, Figure 1).
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Figure | Kaplan-Meier estimate of OS of patients treated with different treatments after regional recurrence.
Abbreviation: OS, overall survival.

Prevalence and distribution of recurrent and 91 of 129 patients (70.5%) experienced relapse within
regional LNs 24 months. Figure 2 illustrates the frequency of recurrent
One hundred five of 129 recurrent patients (81.4%) were  regional radiological-positive LNs after D2 lymphadenectomy.
diagnosed by CT, 7 (5.4%) by MRI, and 17 (13.2%) by  Per the JGCA criteria, the most common relapse site was
positron-emission tomography-CT. The median time to  16b (para-aortic LNs between the lower border of the left
regional progression was 12 months (range, 1-93 months)  renal vein [LRV] and the aortic bifurcation, 51.2%) and 16a
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Figure 2 Distribution of recurrent lymph nodes in 129 patients.
Abbreviation: LNs, lymph nodes.
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(para-aortic LNs between the diaphragmatic aortic hiatus and
the lower border of the LRV, 39.5%), followed by station
13 (LNs on the posterior surface of the pancreatic head cranial
to the duodenal papilla, 36.4%), station 12 (hepatoduodenal
ligament LNs, 33.3%), station 9 (celiac artery LNs, 28.7%),
and station 14 (LNs along the superior mesenteric artery or
vein, 27.9%). Among patients with para-aortic LN recurrence,
the recurrence area was mainly concentrated in station 16a2
(para-aortic LNs between the upper margin of the origin of
the celiac artery and the lower border of the LRV, 37.2%) and
station 16b1 (para-aortic LNs between the lower border of the
LRV and the upper border of the inferior mesenteric artery
[IMA], 51.2%). In contrast, only five of 129 patients (3.9%)
experienced regional relapse limited to the perigastric LNs

(Nos 1-6). Recurrence of LNs located in stations 8 (LNs along
the common hepatic artery, 5.4%), 11 (splenic artery LN,
5%), 10 (splenic hilar LNs, 0.8%), 7 (LNs along the trunk of
left gastric artery, 0%), and 15 (LNs along the middle colic
vessels, 0%) was also rare. At surgery, most metastatic LNs
were located around the stomach, whereas most recurrent
nodes were outside the D2 dissection field (Figure S1).

GTYV delineation of recurrent LNs

The authors contoured vessel-based GTV on axial images
to represent the recurrent LN regions and depicted the
radiographic delineation of the recurrent 16 LN stations on
a standard patient. As shown in Figure 3, LNs around the
abdominal aorta and its main branches, such as the celiac

No 3 LN
No 13 LN

No 4 LN
No 14 LN

No 8 LN
No 16a1 LN

No 11 LN
No 16b1 LN

No 12 LN
No 16b2 LN

No 9 LN
No 16a2 LN

Figure 3 Mapping of 16 lymph node stations in gastric cancer by vessel-guided delineation.
Abbreviations: CA, celiac artery; CHA, common hepatic artery; IMA, inferior mesenteric artery; LRV, left renal vein; SA, splenic artery; SMA, superior mesenteric artery.
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trunk and superior mesenteric artery (stations 16,9, and 14),
are considered high-risk regions. Furthermore, regions around
the hepatic hilar area, duodenal papilla, and pancreatic head
(stations 12 and 13) are also commonly involved. Conversely,
areas farther from main vessels, such as perigastric LNs or
splenic hilar LNs, are seldom involved in relapse. Figure 4
depicts three-dimensional mapping of recurrent station 16b
and divides it into three zones, including the upper half of
16b1, the lower half of 16b1 and 16b2. In total, 116 relapsed
nodes were in station 16b in 66 patients. Notably, 83 of the
116 nodes (71.6%) were concentrated in the upper half of
16b1 in these patients, accounting for 84.7% of the total 16b1
recurrences. The most commonly involved site was the left
side of the abdominal aorta, followed by the region between
the inferior vena cava and abdominal aorta.

Patterns of relapse for different clinical

factors

A subgroup analysis was conducted stratified by different
treatment strategies, primary tumor localization, and patho-
logic N stage. No significant differences were observed within
the various treatment arms (Figure S2, Table S1). Interest-
ingly, adjuvant CRT was administered in two patients, while
the other three patients experiencing perigastric LN relapse
were treated with adjuvant ChT. No significant difference
was observed in the proportion of perigastric LN relapses
between irradiated and nonirradiated patients (6.1% vs 3.1%,
P=0.602). Similar to the distribution of recurrent nodes in all
patients, the regions at highest risk for different tumor local-
izations were located in stations 16b, 16a, 13, 12, 9, and 14.
However, a relatively higher relapse rate was seen in stations
12 and 13 if the tumor was located in the lower 1/3 of the stom-
ach (Table S2). Among these patients, commonly involved
LNs were stations 13 (51.7%), 16b (48.3%), 12 (37.9%), 16a

Figure 4 Three-dimensional analysis of No 16b lymph node recurrence.
Notes: The blue dots represent the upper half of No 16bl nodes. The yellow dots
represent the lower half of No 16b1 nodes. The green dots represent No [6b2 nodes.

(34.4%), 9 (31.0%), and 14 (29.3%), which differed slightly
from the recurrence patterns observed in other primary tumor
localizations. Regarding the association between pathologic N
stage and patterns of regional recurrence, we found the follow-
ing distribution of most commonly involved LN for patients
with N2-3 disease: stations 16b (56.0%) and 16a (45.1%),
followed by stations 12 (35.2%), 13 (34.1%), 14 (29.7%), and
9 (28.6%). However, stations 16a and 16b LNs (para-aortic
LNs) were not at the highest risk of recurrence for patients
with NO-1 disease. The risk for station 16 recurrence was
significantly higher in N2-3 than in NO-1 patients, regard-
less of station 16a or 16b involvement (P=0.025 and 0.019,
respectively) (Table S3). Pathologic N stage was the only
independent risk factor for station 16bl failure based on
univariate and multivariate analyses (Table 2).

Discussion

Although the ARTIST trial performed in Korea enrolled
all patients who underwent D2/R0 dissection and demon-
strated no marked improvement in either OS or DFS in
the CRT group, an exploratory subgroup analysis revealed
an improved DFS after adjuvant CRT in patients with LN
metastasis (pN+).° Moreover, a study designed to evaluate
the influence of adjuvant RT on recurrence by analyzing the
results of the ARTIST trial also illustrated that adjuvant radia-
tion after D2 resection reduced locoregional recurrence and
prolonged locoregional recurrence-free survival, especially
in patients with LN metastasis.?

Delineation of the target volume in gastric cancer
after radical dissection has undergone many changes and
remains controversial. Based on studies of failure patterns
after radical surgery,'>'® Smalley and Tepper recommended
guidance for adjuvant radiotherapy in 2002."!7 Afterward,
tumor bed, remnant stomach, resection margins, anastomosis
site, duodenal stump, and regional LNs were included in the
radiation target volume in clinical practice and most clinical
studies, including the intergroup trial INT-0116.> However,
grade 3 toxic effects occurred in 41% of patients due to a
two-dimensional radiotherapy technique and target volume
with a wider coverage in INT-0116. Hence, optimizing the
design of CTV to reduce radiation-related toxicity became
an essential research avenue. Considering the mobility and
distensible nature, an additional margin resulting in a larger
radiation field and higher incidence of toxicity is unavoid-
able for remnant stomach irradiation. In 2008, a retrospective
analysis in Korea suggested that the remnant stomach should
be excluded from the radiation target volume.'® However,
no clear standard was suggested regarding elective LNs and
their margins.
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Table 2 Univariate and multivariate analyses of No 16b relapse

Variable Categories or units No of Univariate analyses Multivariate analyses
patients OR (95% CI) P-value OR (95% CI) P-value
Treatment Surgery alone 10 Ref Ref
Neoadjuvant 12 3.00 (0.53-17.16) 0.217 0.88 (0.10-7.71) 0.907
Adjuvant chemotherapy 80 1.93 (0.51-7.37) 0.337 0.94 (0.16-5.59) 0.948
Adjuvant chemoradiotherapy 27 0.75 (0.168-3.35) 0.706 0.28 (0.04-1.95) 0.199
Location Upper 1/3 23 Ref Ref
Middle 1/3 38 0.35 (0.12—1.06) 0.063 0.28 (0.07-1.11) 0.069
Lower 1/3 59 0.40 (0.14-1.10) 0.076 0.31 (0.09-1.13) 0.075
Whole stomach 4 0.999 0.999
N stage NO Il Ref Ref
NI 13 1.19 (0.20-6.99) 0.851 3.08 (0.24-39.37) 0.386
N2 26 4.27 (0.91-19.99) 0.066 20.17 (1.93-210.42) 0.012
N3a 55 2.77 (0.66—11.54) 0.163 14.76 (1.55-140.68) 0.019
N3b 10 6.22 (0.94-41.38) 0.059 41.18 (2.91-583.56) 0.006

Note: P-value <0.05 is considered statistically significant and is represented as bold.

Previous studies have indicated that most metastatic
LNs involved at initial surgery embraced the stomach
(stations 1-6), followed by stations 7—11.>! However,
the distribution of metastatic LNs at recurrence was com-
pletely divergent from the pattern involved at the time of
surgery, falling mostly outside the D2 dissection field.’
Similarly, radiation oncologists retrospectively analyzed
results from the ARTIST trial and illustrated that LNs in
groups 2 and 3 might be the high-risk areas for recurrence.?
Notably, recurrence was less common in the remnant stom-
ach and perigastric and splenic hilar LNs, although these
areas were not encompassed within the target volume in the
ARTIST trial.

As our work showed, the atlas confirmed that LN metas-
tasis frequently occurs in LNs around the abdominal aorta
and its main branches, such as the celiac trunk and superior
mesenteric artery (stations 16a2, 16b1, 9, and 14) and regions
around the hepatic hilar area, duodenal papilla, and pancreatic
head (stations 12 and 13), which is consistent with a previous
study in Korea. Therefore, these areas should be the most
important radiotherapeutic targets, whereas stations 10 and
16b2 can be excluded from the radiation field.

Although some patients received radiotherapy in this
study, the proportion of perigastric LN relapse did not signifi-
cantly differ between irradiated and nonirradiated patients.
Therefore, the low incidence of perigastric progression may
not have been led by radiotherapy. For patients after standard
D2 lymphadenectomy performed by well-trained surgeons,
or in poor physical condition, skipping the inclusion of
perigastric LNs in the CTV to reduce gastrointestinal toxicity
may be considered.

Defining the lower border of the CTV for patients after
D2 lymphadenectomy has been a major issue during the
past few decades. Although para-aortic LNs below the lower
border of the LRV (No 16bl) were a high-risk area, many
researchers exclude this region in consideration of radiation-
induced toxicity. However, modern techniques, such as
IMRT, have been shown to achieve better conformity, dose
homogeneity, and organ preservation.?'>* Our work showed
that N stage was the only independent risk factor for station
16b1 recurrence, and the presence of =3 positive LNs
conveyed an increased risk for recurrence in station 16bl.
Consequently, we believe that the lower CTV border may be
reasonably modified to the middle of the LRV and IMA for
patients with N2 or N3 disease, while station 16b1 should
be excluded from CTV for stage NO-1.

Many studies have stated that recurrent areas depend on
the original tumor site.>”!” However, the data in our study
showed that stations 16, 13, 12, 9, and 14 were the most
commonly involved regions for all patients regardless of
primary localization, although a higher trend of relapse in
stations 12 and 13 was seen in patients with distal-third cancer.
Thus, we believe that recommending a guide based on primary
localization is unnecessary, and our suggestions may minimize
inconsistencies among delineators with high feasibility.

Several reports advocate more generous CTV for (neo)
adjuvant radiotherapy.”'’?* However, the guidance for
adjuvant radiotherapy in 2002 was based on a series of studies
reported in the last century. With the development of surgical
techniques over the past few decades, regional node resection
has improved, particularly for perigastric and splenic hilar
LNs. Moreover, the previous consensus was reached based
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on a Western population, whereas the current study was per-
formed in patients after D2 dissection in a Chinese cohort.

This study has several limitations, one of which is the
nature of the retrospective analysis and that patients were not
enrolled beforehand. Complete medical data and follow-up
for all patients who underwent radial dissection during the
study period were not available. Thus, the authors discussed
the distribution and proportion of recurrent LNs as a sur-
rogate. Information was lacking on the pathologic assess-
ments for diagnoses; therefore, we could not show that all
identified LNs contained metastatic disease. Additionally,
relatively small subgroups and small event numbers on peri-
gastric nodes influenced the statistical power of the analysis.
Although the current study illustrated the failure pattern of
regional LN, it was not strong enough to determine whether
a limited-field CTV in adjuvant radiotherapy is effective
by analyzing the nodal recurrence sites alone. Finally, all
findings in the current study were based on data from a D2
dissection cohort, and the CTV suggested may not apply for
Western patients who have undergone D1 dissection.

To our knowledge, studies investigating the high risk of
regional nodal recurrence in detail after D2 dissection are
lacking. We believe that the mapping in this study provides
convincing evidence for redefining the CTV in adjuvant
radiotherapy for gastric cancer. Moreover, interobserver
variation in LN delineation may be mitigated by normalizing
and simplifying the contour.
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Figure S2 Patterns of regional nodal relapse for irradiated patients and nonirradiated patients.
Table S| Relationship between patterns of relapse and various treatments
Treatment Total Nos 1-6 No 8 No 9 No 10 No 11 No 12 No 13 No 14 No |6a No 16b
Surgery alone 10 0 0 4 0 0 3 6 3 3 4
(Neo)adjuvant 86 3 6 25 | 5 25 32 28 37 50
chemotherapy
(Neo)adjuvant 33 2 | 8 0 0 15 9 5 I 12
chemoradiotherapy
P-value 0.745 0816 | 0.599 1.000 0.549 0.202 0.153 0.168 0.563 0.080
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Table S2 Relationship between patterns of relapse and primary tumor location

Location Total Nos 1-6 No 8 No 9 No 10 No 11 No 12 No 13 No 14 No lé6a No 16b
Upper 1/3 23 3 2 6 0 | 7 6 7 14 16
Middle 1/3 38 | 2 Il | | Il 9 Il 17 17
Lower 1/3 59 | 3 18 0 3 22 30 17 20 28
Whole stomach 4 0 0 0 0 0 0 0 0 0 4
P-value 0.206 0.898 0.782 0.521 1.000 0.504 0.010 0818 0.047 0.047

Note: P-value <0.05 is considered statistically significant and is represented as bold.

Table S3 Relationship between patterns of relapse and pathologic N stage

N stage Total Nos 1-6 No 8 No 9 No 10 No 11 No 12 No 13 No 14 No 16a No 16b
NO-I| 24 0 | 7 | 0 6 9 4 5 7

N2-3 91 4 6 26 0 3 32 31 27 41 51
P-value 0.578 1.000 0.954 0.209 1.000 0.346 0.780 0.202 0.031 0.019

Note: P-value <0.05 is considered statistically significant and is represented as bold.
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