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Abstract

BACKGROUND

Signet ring cell carcinoma is a rare type of oesophageal cancer, and we
hypothesized that log odds of positive lymph nodes (LODDS) is a better
prognostic factor for oesophageal signet ring cell carcinoma.

AIM
To explore a novel prognostic factor for oesophageal signet ring cell carcinoma by

comparing two lymph node-related prognostic factors, log odds of positive
LODDS and N stage.

METHODS

A total of 259 cases of oesophageal signet ring cell carcinoma after oesopha-
gectomy were obtained from the Surveillance, Epidemiology, and End Results
database between 2006 and 2016. The prognostic value of LODDS and N stage for
oesophageal signet ring cell carcinoma was evaluated by univariate and
multivariate analyses. The Akaike information criterion and Harrell’s C-index
were used to assess the value of two prediction models based on lymph nodes.
External validation was performed to further confirm the conclusion.

RESULTS

The 5-year cancer-specific survival (CSS) and 5-year overall survival (OS) rates of
all the cases were 41.3% and 27.0%, respectively. The Kaplan-Meier method
showed that LODDS had a higher score of log rank chi-squared (OS: 46.162, CSS:
41.178) than N stage (OS: 36.215, CSS: 31.583). Univariate analyses showed that
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insurance, race, T stage, M stage, TNM stage, radiation therapy, N stage, and
LODDS were potential prognostic factors for OS (P < 0.1). The multivariate Cox
regression model showed that LODDS was an significant independent prognostic
factor for oesophageal signet ring carcinoma patients after surgical resection (P <
0.05), while N stage was not considered to be a significant prognostic factor (P =
0.122). Model 2 (LODDS) had a higher degree of discrimination and fit than
Model 1 (N stage) (LODDS vs N stage, Harell’s C-index 0.673 vs 0.656, P < 0.001;
Akaike information criterion 1688.824 vs 1697.519, P < 0.001). The results of
external validation were consistent with those in the study cohort.

CONCLUSION
LODDS is a superior prognostic factor to N stage for patients with oesophageal
signet ring cell carcinoma after oesophagectomy.

Key Words: Oesophageal neoplasms; Signet ring cell; Lymph nodes; Prognosis; Log odds
of positive lymph nodes; TNM stage

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study showed that log odds of positive lymph nodes (LODDS) was an
independent prognostic factor for oesophageal signet ring carcinoma patients after
surgical resection, while N stage was not considered to be a significant prognostic
factor. Prognosis model based on LODDS had a higher degree of discrimination and fit
than the model based on N stage. In conclusion, LODDS is a superior prognostic factor
to N stage for patients with signet ring cell carcinoma after oesophagectomy.

Citation: Wang F, Gao SG, Xue Q, Tan FW, Gao YS, Mao YS, Wang DL, Zhao J, Li Y, Yu
XY, Cheng H, Zhao CG, Mu JW. Log odds of positive lymph nodes is a better prognostic
factor for oesophageal signet ring cell carcinoma than N stage. World J Clin Cases 2021; 9(1):
24-35

URL: https://www.wjgnet.com/2307-8960/full/v9/i1/24.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i1.24

INTRODUCTION

Signet ring cell (SRC) carcinoma is a rare subtype of adenocarcinomas. The first article
describing SRC carcinoma in the oesophagus was published in 1978!". According to
relevant literature reports, approximately 3.5%-5.0% of oesophageal carcinomas are
SRC carcinomal™. SRC is characterized by the appearance of a large vacuole
containing mucin, which squeezes the nucleus to the periphery of the cancer cell,
making the shape of cell look like a signet ring‘. Based on the World Health
Organization classification system, the definition of SRC carcinoma is an
adenocarcinoma in which isolated or groups of signet ring cells can be observed in
more than 50% of the tumour stromal”. SRCs are currently found in colorectal cancer,
prostate cancer, bladder cancer, breast cancer, gastric cancer, and other
adenocarcinomas. Several studies have shown that as a highly malignant tumour, SRC
carcinoma had a worse prognosis”‘l. Because SRC carcinoma is more common in
gastric cancer, more research on SRC carcinoma focuses on gastric cancer. Currently,
there are few studies on SRC carcinoma of the oesophagus.

Currently, according to the 8th edition of American Joint Committee on Cancer
(AJCC) TNM staging system, N stage based on the number of metastatic lymph nodes
is still the most commonly used prognostic indicator for oesophageal cancer!.
However, incomplete lymph node dissection may result in an inaccurate number of
positive lymph nodes, which is less than the actual number. This phenomenon is
known as stage migration!'""l.

Recently, positive lymph node ratio (LNR), defined as the ratio of metastatic lymph
nodes to total dissected lymph nodes, has shown a better correlation with prognosis
than N stage, especially when the lymph node dissection during surgery is
inadequate. However, some different conclusions suggest that LNR is not superior in
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predicting prognosis>"l. In particular, when no metastatic lymph nodes were
dissected, evaluation methods based on LNR could not accurately distinguish the
heterogeneity.

Log odds of positive lymph nodes (LODDS) is a novel prognostic factor associated
with lymph nodes. LODDS is calculated as the natural logarithm of the ratio of
positive to negative lymph nodes!'". In several studies, LODDS has already been
confirmed to be a better prognostic factor for bladder cancer, pancreatic cancer, rectal
cancer, lung cancer, and oesophageal cancer!**. However, the predictive value of
LODDS in oesophageal SRC carcinoma has not been studied.

In this study, by comparing the value of LODDS and traditional N stage as
prognostic factors for oesophageal SRC carcinoma, we expected to propose a better
lymph node staging indicator for oesophageal SRC carcinoma to improve the current
lymph node staging scheme.

MATERIALS AND METHODS

Patient selection

All the cases in the study cohort were from the Surveillance, Epidemiology, and End
Results (SEER) database (SEER 18 registries database with the additional treatment
field, released in April 2019, www .seer.cancer.gov), which includes approximately
30% of the United States population. SEER*Stat 8.3.6 software was installed to extract
the information of patients with oesophageal SRC carcinoma diagnosed between 2006
and 2016 by surgical resection (Site recode is oesophagus, Histology code is 8490/3
signet ring cell carcinoma; Year of diagnosis is 2006-2016; Surgery Primary Site codes
is 30, 40, 50-55, 80, 90). The exclusion criteria were: (1) Cases with unknown TNM
stage; and (2) Cases without accurate lymph node dissection information. Ultimately,
259 cases were enrolled in our study cohort (Figure 1).

To validate the result of the study cohort, a total of 138 oesophageal SRC carcinoma
patients were selected as a validation cohort from the Department of Thoracic Surgery
of Cancer Hospital, Chinese Academy of Medical Sciences from 2005 to 2019. All the
included patients had definite TNM stage, accurate lymph node dissection
information, and follow-up information.

Outcomes

A total of 17 variables were obtained from the SEER (18 registries custom database
with additional treatment fields) database: Age, insurance, marital status, sex, race,
pathology grade, T stage, N stage, M stage, AJCC TNM stage, radiation sequence with
surgery, chemotherapy, the number of total lymph nodes dissected, the number of
positive lymph nodes, cause of death, survival time, and vital status. Patient deaths
from all causes were regarded as uncensored cases for the overall survival (OS)
analysis, while the cancer-specific survival (CSS) analysis only involved deaths caused
by oesophageal SRC cancer.

All cases were restaged to the latest TNM staging system according to the AJCC
Cancer Staging Manual (8" edition)"”. Age as a continuous variable was divided into
three groups (< 60 years, 61-70 years, and > 70 years). The variable of marital status
was classified into three category variables: Married, single (divorced, separated,
unmarried or domestic partner, never married, widowed), and unknown. The variable
insurance was divided into three groups: Insured (any Medicaid, insured, or
insured/no specifics), uninsured, and unknown. LODDS was calculated as log, [(PLN
+0.5)/(NLN + 0.5)]°", where PLN is the number of positive lymph nodes, and NLN is
the number of negative lymph nodes. The numerator and denominator were increased
by 0.5 to avoid singularity.

Statistical analysis

X-Tile software version 3.6.1 (Yale University, United States) was used to establish the
optimal cut-off values for OS analysis of LODDS in the study cohort. The LODDS was
converted to three categorical variables: LODDS1 (4.55 < LODDS < 1.90), LODDS2
(1.89 < LODDS < 0.15), and LODDS3 (0.16 < LODDS < 4.27). OS and CSS were
estimated by the Kaplan-Meier method. Univariate and multivariate analyses were
performed using a Cox proportional hazard regression model. Variables with
statistical significance (P < 0.1) in univariate analysis were included in the multivariate
analysis. The Akaike information criterion (AIC) and Harrell’s C-index were used to
estimate the discriminative power of the Cox multivariate regression model (lower
AIC indicates better model fit, and higher Harrell’s C-index indicates better degree of
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Surveillance, Epidemiology, and End Results (SEER) 18
registries custom database with additional treatment field
(released April 2019, www.seer.cancer.gov)

Field (released April 2019, www.seer.cancer.gov)

l

Site recode ICD-O-3/WHO02008 = esophagus.
ICD-0-3 histology code = 8490/3 signet ring
cell carcinoma. Year of diagnosis = 2006-2016

(n = 1165)

|

Surgery Primary Site (1998+) codes = 30,
40, 50-55, 80, 90 (7 = 299)

Exclude (7 = 40)
Unavailable TNM stage (7 = 31)
Unavailable number of retrieved or
positive lymph nodes (7 = 9)

Patients for cancer-specific survival and overall

survival analysis (7 = 259)

Figure 1 Study flow diagram of selection process. ICD-0-3: The third edition of the International Classification Disease for Oncology; WHO: World Health

Organizat
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ion.

discrimination). All the statistical analyses were performed using SPSS version 25.0
(IBM, United States) and R software version 4.0.0 (R Foundation, Vienna, Austria). The
statistical significance level was set at a P value less than 0.05.

RESULTS

Baseline characteristics

The baseline characteristics of the study cohort are shown in Table 1. A total of 259
oesophageal SRC patients with surgical resection were retained. Most of them were
male (89.2%), married (77.2%), insured (83.8%), and non-Hispanic white (86.1%). The
age of the majority of cases were 61-70 years (43.2%). Due to the high degree of
malignancy and rapid progression of SRC, more patients were pathologically graded
as grade III-IV (82.6%), and more patients had stage III disease (50.2%) according to
the TNM stage system (as stage IV patients were rarely treated by surgery, without
accurate lymph node information, they were excluded from the cohort). The mean
follow-up time of this study cohort was 30 mo (range, 1-127 mo). Calculated by
Kaplan-Meier method, the 5-year OS and 5-year CSS rates were 27.0% and 41.3%, as
shown in Figure 2.

Comparison of survival outcomes for LODDS and N stage

In the study cohort, the Kaplan-Meier survival curves drawn with the N stage and
LODDS categories as univariates are shown in Figure 3. The analysis showed that OS
and CSS decreased with the increasing N stage (log rank chi-squared score: OS: 36.215,
P <0.001, CSS: 31.583, P < 0.001; Figure 3 A and B). For LODDS, we observed that the
LODDS category increased with decreasing OS and CSS (log rank chi-squared score:
OS: 46.162, P < 0.001, CSS: 41.178, P < 0.001; Figure 3 C and D). The log rank chi-
squared score of LODDS category was higher (OS: 46.162, CSS: 41.178) than that of N
stage (OS: 36.215, CSS: 31.583).

Comparison of prognostic performance of N stage and LODDS models

The results of Cox regression univariate analysis for each variable in the study cohort
are shown in Table 1. Univariate analyses showed that insurance, race, radiation
therapy, T stage, N stage, M stage, TNM stage, and LODDS were potential prognostic
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Table 1 Clinical and pathological characteristics of patients and results of univariate analysis for overall survival

Variable No. of patients (%) HR 95%Cl P value
Sex 0.488
Female 28 (10.8) Reference

Male 231 (89.2) 1.199 0.717-2.006 0.488
Age, yr 0.776
<60 88 (34.0) Reference

61-70 112 (43.2) 0.942 0.671-1.322 0.728
271 59 (22.8) 1.082 0.729-1.606 0.695
Marital status 0.152
Married 187 (72.2) Reference

Single 57 (22.0) 1.400 0.996-1.968 0.053
Unknown 15 (5.8) 1.151 0.584-2.266 0.685
Insurance 0.005
Insured 217 (83.8) Reference

Uninsured 4 (1.5) 5.272 1.904-14.599 0.001
Unknown 38 (14.7) 0.918 0.608-1.358 0.683
Race 0.087
Hispanic (all races) 19 (7.3) Reference

Non-Hispanic American Indian/ Alaska Native 2(0.8) 0.358 0.046-2.762 0.324
Non-Hispanic Asian or Pacific Islander 5(1.9) 1.229 0.395-3.818 0.722
Non-Hispanic Black 10 (3.9) 2.293 0.987-5.326 0.054
Non-Hispanic White 223 (86.1) 0.962 0.534-1.734 0.898
Grade 0.136
I+1I 12 (4.6) Reference

I+ 1V 214 (82.6) 0.978 0.499-1.918 0.949
Unknown 33 (12.7) 0.595 0.267-1.326 0.204
TNM stage 0.000
I 34 (13.1) Reference

II 59 (22.8) 1.919 1.031-3.573 0.040
I 130 (50.2) 2.931 1.662-5.168 0.000
v 36 (13.9) 4.936 2.610-9.334 0.000
T stage 0.048
T1 51 (19.7) Reference

T2 30 (11.6) 1.757 0.992-3.112 0.053
T3 164 (63.3) 1.705 1.120-2.596 0.013
T4 14 (5.4) 2334 1.121-4.861 0.024
N stage 0.000
NO 86 (33.2) Reference

N1 100 (38.6) 1.841 1.263-2.682 0.001
N2 47 (18.1) 2.666 1.697-4.189 0.000
N3 26 (10) 3.836 2.316-6.353 0.000
M stage 0.058
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MO 246 (95) Reference

M1 13 (5.0) 1.809 0.981-3.337 0.058
LODDS 0.000
LODDSI (4.55 < LODDS < 1.90) 134 (51.7) Reference

LODDS2 (1.89 < LODDS < 0.15) 99 (38.2) 1.864 1.353-2.569 0.000
LODDSS3 (0.16 < LODDS < 4.27) 26 (10) 4.204 2.656-6.655 0.000
Radiation therapy 0.085
No radiation and/or cancer-directed surgery 67 (25.9) Reference

Radiation prior to surgery 162 (62.5) 1.010 0.710-1.435 0.958
Radiation after surgery 25(9.7) 1.779 1.061-2.983 0.029
Radiation before and after surgery 5(1.9) 1.672 0.516-5.421 0.392
Chemotherapy 0.719
No or unknown 49 (18.9) Reference

Yes 210 (81.1) 1.073 0.730-1.578 0.719

LODDS: Log odds of positive lymph nodes; NOS: Not otherwise specified.
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Figure 2 Calculated by the Kaplan-Meier method, the 5-year overall survival and 5-year cancer-specific survival rates were 27.0% and
41.3%, respectively. Kaplan-Meier survival curves of overall survival (A) and cancer-specific survival (B) for esophageal signet ring carcinoma patients after

surgical resection.
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factors for OS (P < 0.1). Afterwards, Cox multivariate analyses were conducted to
estimate N stage (Model 1) and LODDS (Model 2). As shown in Table 2, LODDS in
Model 2 was an independent prognostic factor for oesophageal SRC carcinoma
patients after surgical resection (P < 0.05). Conversely, the P value of N stage in Model
1 was 0.122; thus, N stage was not a statistically significant prognostic factor in Model
1.

As shown in the Table 3, Model 2 (LODDS) showed better goodness of fit and
discriminatory power than Model 1 (N stage) for all patients (LODDS vs N stage, AIC
1688.824 vs 1697.519, P < 0.001, Harell’s C-index 0.673 vs 0.656, P < 0.001).

Validation of superiority of LODDS over N stage

Variables in the validation cohort included sex, age, marital status, grade, T stage, N
stage, M stage, total number of lymph nodes dissected, number of positive lymph
nodes, chemotherapy, survival time, and survival status. LODDS, age, grade, and
marital status grouping criteria were consistent with previous criteria. In the
validation cohort, the Kaplan-Meier curves of overall survival with the N stage and
LODDS categories are shown in Figure 4. It can be seen that OS decreased with the
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Table 2 Multivariable analysis of overall survival with different classifications of lymph nodes

Model 1 (N stage)

Model 2 (LODDS)

Variable
HR (95%Cl) Pvalue HR (95%Cl) Pvalue
Insurance 0.008 0.100
Insured Reference Reference
Uninsured 5.170 (1.817-14.711) 0.002 3.045 (1.031-8.992) 0.044
Unknown 0.921 (0.602-1.409) 0.705 0.871 (0.570-1.331) 0.525
Race 0.169 0.189
Hispanic (all races) Reference Reference
Non-Hispanic American Indian/ Alaska Native 0.537 (0.067-4.315) 0.559 0.441 (0.054-3.577) 0.443
Non-Hispanic Asian or Pacific Islander 2.286 (0.699-7.476) 0.171 2.972 (0.896-9.864) 0.075
Non-Hispanic Black 2.554 (1.062-6.144) 0.036 2.255 (0.900-5.649) 0.083
Non-Hispanic White 1.334 (0.705-2.521) 0.376 1.486 (0.786-2.811) 0.223
TNM stage 0.486 0.030
I Reference Reference
I 1.776 (0.739-4.272) 0.199 2.549 (1.141-5.695) 0.023
111 1.527 (0.399-5.852) 0.537 3.466 (1.518-7.917) 0.003
v 1.270 (0.173-9.334) 0.814 3.479 (1.197-10.112) 0.022
T stage 0.460 0.402
T1 Reference Reference
T2 1.472 (0.644-3.362) 0.359 1.013 (0.493-2.085) 0.971
T3 1.063 (0.494-2.291) 0.875 0.699 (0.370-1.321) 0.270
T4 1.580 (0.521-4.797) 0.419 0.900 (0.372-2.178) 0.815
N stage 0.122
NO Reference
N1 1.759 (0.810-3.817) 0.153
N2 2.415 (1.029-5.665) 0.043
N3 4.572 (1.044-20.021) 0.044
M stage 0.304 0.523
Mo Reference Reference
M1 2.027 (0.527-7.799) 0.304 1.354 (0.534-3.433) 0.523
LODDS 0.001
4.55 < LODDS <1.90 Reference
1.89 <LODDS <0.15 1.742 (1.223-2.483) 0.002
0.16 <LODDS < 4.27 3.390 (1.620-7.093) 0.001
Radiation therapy 0.305 0.389
No radiation and/or cancer-directed surgery Reference Reference
Radiation prior to surgery 0.756 (0.503-1.134) 0.176 0.771 (0.515-1.153) 0.205
Radiation after surgery 1.037 (0.571-1.883) 0.906 0.998 (0.557-1.787) 0.994
Radiation before and after surgery 1.540 (0.455-5.218) 0.488 1.491 (0.444-5.008) 0.518

LODDS: Log odds of positive lymph nodes.
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increasing N stage and LODDS. The log rank chi-squared score of LODDS category
was higher (29.593 vs 22.830). Cox proportional hazards model was applied to perform
univariate analysis of each variable. The result showed that only N and LODDS had P
values less than 0.1. The AIC and Harell’s C-index of the two univariate models are
shown in Table 4. LODDS showed better goodness of fit and discriminatory power
than N stage in the validation cohort (LODDS vs N stage, AIC 766.830 vs 770.094
Harell's C-index 0.654 vs 0.648).

DISCUSSION

In this study, prognostic analyses of oesophageal SRC carcinoma patients after surgery
in the SEER database were performed. We found that LODDS was a better predictor
than the current N stage system for prognosis in patients with SRC carcinoma of the
oesophagus. Validation in the external data yielded the same result.

Oesophageal SRC carcinoma has a poor prognosis. Many studies have shown that
in adenocarcinomas, the presence of SRC indicates poorer clinical outcomes*1. In this
study, more patients with SRC carcinoma had pathological grade III-IV disease, and
the TNM stage was III-IV. This finding suggests that, like other SRC cancers,
oesophageal SRC carcinoma also has a high degree of malignancy, which is consistent
with the conclusions of most previous SRC studies in the other types of cancer.

LODDS is a better lymph node-related prognostic indicator than N stage. As a
traditional staging system related to lymph nodes, N stage is the most commonly used
method to predict the prognosis of cancer patients based on the number of metastatic
lymph nodes. However, it also has limitations, such as the stage migration
phenomenon, which occurs when no enough lymph nodes are properly dissected!"!l.
As a novel assessment method based on lymph nodes, LODDS takes into account both
the number of metastatic lymph nodes and the total number of harvested lymph node.
At the same time, for patients without positive lymph nodes but with different total
numbers of lymph nodes dissected, LODDS has a certain degree of differentiation for
them, which is also theoretically better than N stage. In many studies, LODDS has
been shown to be advantageous as a novel prognostic factor in many other types of
cancerl'*1*1820 Few studies have found this to be controversial®!. However, whether
LODDS is also a better prognostic indicator for oesophageal SRC carcinoma has not
been studied. In our research, after we performed Kaplan-Meier survival analyses of
OS and CSS stratified by N stage and LODDS, the log rank chi-squared score of
LODDS was higher (OS: 46.162 vs 36.215, CSS: 41.178 vs 31.583). After multivariate Cox
regression analyses of LODDS and N stages, LODDS was still an independent
prognostic factor, while N stage was not (Table 2). We also noted that the multivariate
prediction model constructed based on LODDS has better goodness of fit and
discriminatory power than the model constructed based on N stage, as shown in
Table 3. In the subsequent external validation, we reached the same conclusion that
LODDS is a better prognostic factor than N stage. Consequently, we conclude that
LODDS may be a better prognostic factor than N stage in patients with oesophageal
SRC carcinoma after surgical resection. Our study confirmed the predictive value of
LODDS for the prognosis of oesophageal SRC carcinoma.

This study is designed to compare the predictive value of LODDS with N stage in
the prediction of OS for patients with oesophageal SCR carcinoma after surgery. The
study also has its limitations. First, as a retrospective study, selection bias is inevitable.
Second, in the SEER database, the scheme of radiotherapy programs, chemotherapy
regimens, detailed surgical approach, comorbidities, and other meaningful
information on prognosis are not given. These will have a certain impact on the
research conclusion. Third, due to the low incidence of the disease, the number of
cases that can be included in the analysis is small and it is expected that in the future,
prospective multi-centre, large-sample studies will further confirm the conclusion. In
the future, there will be more studies on oesophageal SRC cancer, and the treatment
and diagnosis of this cancer will be continuously improved.

CONCLUSION

For patients with oesophageal SRC carcinoma who underwent surgery, LODDS has
superior prognostic efficacy over the N stage for estimating OS. Therefore, LODDS
could be a superior prognostic factor for patients with SRC carcinoma after
oesophagectomy compared with N stage.
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Table 3 Prognostic performance of different lymph node staging systems for overall survival

Model C-Index P value AIC P value
Model 1 (N stage) 0.656 <0.001 1697.519 <0.001
Model 2 (LODDS) 0.673 <0.001 1688.824 <0.001

AIC: Akaike information criterion; C-Index: Harrel’s concordance index; LODDS: Log odds of positive lymph nodes.

Table 4 Prognostic performance of log odds of positive lymph nodes and N stage for overall survival in validation cohort

Variable C-Index P value AIC P value
N stage 0.648 0.030 770.094 <0.001
LODDS 0.654 0.029 766.830 <0.001

AIC: Akaike information criterion; C-Index: Harrell concordance index; LODDS: Log odds of positive lymph nodes.
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Figure 3 Kaplan-Meier survival curves drawn with N stage and log odds of positive lymph nodes categories as univariates. Kaplan-Meier
survival curves of overall survival stratified by N stage (A) and log odds of positive lymph nodes category (C) and cancer-specific survival stratified by N stage (B) and
log odds of positive lymph nodes category (D) for esophageal signet ring carcinoma patients after surgical resection. LODDS: Log odds of positive lymph nodes.
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in the validation cohort. LODDS: Log odds of positive lymph nodes.
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ARTICLE HIGHLIGHTS

Research background
Oesophageal signet ring cell carcinoma is a rare type of cancer, and log odds of
positive lymph nodes (LODDS) may be a better prognostic factor for it.

Research motivation
To investigate the predictive value of LODDS for signet ring cell carcinoma of the
oesophagus.

Research objectives
To explore whether LODDS is a better prognostic factor than N stage for oesophageal
signet ring cell carcinoma.

Research methods

The prognostic values of LODDS and N stage for oesophageal signet ring cell
carcinoma were evaluated by univariate and multivariate analyses. The Akaike
information criterion and Harrell’s C-index were used to compare the predictive value
of the model. External validation was performed to further confirm the conclusion.

Research results

The multivariate Cox regression model showed that LODDS was a significant
independent prognostic factor for oesophageal signet ring carcinoma patients. LODDS
has better predictive value than N stage. The results of external validation were
consistent with those in the study cohort.

Research conclusions
LODDS is a superior prognostic factor for patients with oesophageal signet ring cell
carcinoma after oesophagectomy than N stage.

Research perspectives

In the future, it is expected that there will be more studies on oesophageal signet ring
cell cancer, and the treatment and diagnosis of this cancer will be continuously
improved.
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