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Background: Supraclavicular lymph node metastasis (SCLN) is an adverse prognostic determinant of 
esophageal cancer. However, lymphadenectomy for SCLN is a traumatic procedure, especially in elderly 
patients, which is associated with more postoperative complications. Currently, identification of risk factors 
of SCLN metastasis and avoidance of unnecessary lymphadenectomy for SCLN in esophageal squamous cell 
carcinoma (ESCC) patients has become an unmet clinical need.
Methods: A total of 90 elderly patients with ESCC between January 2008 and December 2013 was eligible 
for this analysis. Logistic regression was performed to determine risk factors for SCLN metastasis after 
ESCC radical surgery in elderly patients. A nomogram was constructed to individually predict the risk for 
SCLN metastasis. The Kaplan-Meier survival curve and cumulative risk curve were further analyzed to 
evaluate the effect of SCLN metastasis after ESCC radical surgery on survival prognosis and cumulative risk 
assessment in elderly patients. Finally, the SCLN metastasis group and the independent risk factor group 
were fitted by drawing a decision curve to evaluate the net benefit of the model.
Results: SCLN developed in 38 patients (42.2%). Postoperative lymph node metastasis (P<0.05), tumor 
thrombus (P<0.05) and tumor infiltration (P<0.05) were independent risk factors for SCLN metastasis. The 
influence of SCLN metastasis on postoperative survival in elderly ESCC patients was statistically significant 
(P=0.028, P <0.05); with the passage of time, the cumulative risk of SCLN metastasis increased, the survival 
probability decreased, and the survival time was shortened.
Conclusions: Postoperative lymph node metastasis, tumor thrombus and tumor infiltration are 
independent risk factors for recurrence and metastasis of SCLNs in elderly patients with esophageal 
squamous cell carcinoma. The nomogram model based on these factors provides a preliminary reference 
for individualized risk assessment, prognosis guidance and decision-making of SCLN metastasis in elderly 
patients with esophageal squamous cell carcinoma (ESCC).
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Introduction

In China, the incidence of esophageal squamous cell 
carcinoma (ESCC) is 20.9 out of 100,000, which is the 
highest in the world (1-3). At the time of ESCC treatment, 
most patients are in the middle and late stages, and there are 
a large number of patients with supraclavicular lymph node 
(SCLN) metastasis (10.3–17.6%). Lymph node surgery and 
radical surgery are considered to be the main diagnostic 
treatments for patients with resectable ESCC (4,5). 
While there have been no strict prospective, randomized, 
controlled clinical studies to provide supporting evidence, 
with the use of a lymph node cleaning scope, the greater 
the surgical effect is, and the better the radical cure effect; 
however, the operation risk will also increase, especially 
in the neck, such as with chest minor cleaning for cervical 
anastomotic fistula, resulting in laryngeal recurrent nerve 
injury and a high incidence of respiratory complications, 
affecting the patients’ rapid recovery and quality of life 
(6-8). Therefore, how to reasonably choose the range of 
lymph node dissection for patients with high risk of SCLN 
metastasis, and to ensure the curative effect while reducing 
the adverse reactions of surgery is the current problem.

In recent years, there are some “selective minor 
lymph node cleaning” studies (9,10) performed, aiming 
at providing radical surgery, reducing operation risks, 
improving survival, and making treatment accuracy more 
robust. However, these studies have some limitations. 
First, even if preoperative SCLN metastasis was found and 
immediate salvage treatment was implemented, there was 
still a lag in treatment. Second, the risk of SCLN metastasis 
was not objectively quantified, and assessments based on 
subjective experience are not rigorous enough.

By searching multiple databases, including PubMed, the 
nomogram model has been widely and successfully used 
for prediction and survival analyses of a variety of cancers, 
quantifying risks by considering all known clinical variables, 
thus allowing individualized risk assessment and prognosis 
prediction of a variety of cancers (11-18). However, a 
prediction model that can be applied for the clinical 
quantitative assessment (19,20) of SCLN metastasis in terms 
of the risks of ESCC surgery has not been established. 
Therefore, in this paper, a nomogram prediction model was 
established to analyze the known clinical data to quantify 
SCLN metastasis risk assessment in the postoperative 
period, aiming to target elderly patients with ESCC (two-
field lymphadenectomy) if further retrospective radiation 
and chemotherapy or SCLN cleaning is needed after 

surgery and to provide an important reference for treatment 
decisions.

We present the following article in accordance with the 
TRIPOD reporting checklist (available at http://dx.doi.
org/10.21037/jtd-20-1388).

Methods

Ethics statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by institutional/regional/national ethics/
committee/ethics board of Fujian Union hospital (No.: 
2020KY017) and informed consent was taken from all the 
patients. The study did not constitute harm and potential 
risks to donors.

Patients

Between January 1 of 2008 and December 31 of 2013, 
we collected data for 409 patients who underwent 
esophagectomy for ESCC at the Fujian Union Hospital, 
China. Surgeries were performed by experienced surgeons 
of the Fujian Union Hospital. A total of 90 eligible patients 
were enrolled in this study according to the following 
criteria.

Inclusion criteria: (I) age was ≥65 (21); (II) patients had 
radical esophagectomy [Ivor-Lewis esophagectomy (22), 
McKeown esophagectomy and left thoracic esophagectomy] 
and standard radical dissection of the two-field thoracic 
and abdominal lymph nodes; (III) preoperative imaging 
examination suggested a ct1-3n0m0 stage tumor and no 
SCLN enlargement; (IV) postoperative follow-up indicated 
the presence of SCLN enlargement, and puncture indicated 
metastasis; (V) preoperative ECOG physical condition 
score was 0–1; (VI) preoperative ASA score was I–III; and 
(VII) informed consent was obtained from the patients.

Exclusion criteria: (I) severe mental illness; (II) 
preoperative imaging examination suggested enlarged 
SCLNs; (III) 5-year history of other malignancies, including 
lymphatic and hematologic malignancies; (IV) patients 
with esophageal cancer who had received preoperative 
neoadjuvant chemoradiotherapy; (V) a history of unstable 
angina or myocardial infarction within 5 or 6 months; (VI) 
a history of cerebral infarction or cerebral hemorrhage 
within 6 or 6 months; (VII) a history of continuous systemic 
corticosteroid therapy within 1 month; (XI) simultaneous 
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surgical treatment for other diseases was required; (X) 
pulmonary function FEV1 < estimated value 50%.

Reject ion  cr i ter ia :  ( I )  cases  conf i rmed as  M1 
intraoperative/postoperative: no evidence of distant 
metastasis was found in the preoperative examination, 
while distant metastasis was confirmed from intraoperative 
exploration/postoperative pathology; (II) intraoperative/
postoperative T4b stage was confirmed; (III) it was proven 
intraoperatively that regional lymph node fusion into 
clusters could not ensure R0 resection or the resectability of 
wrapping the important vessels; (IV) simultaneous surgical 
treatment of other diseases was required; (V) after inclusion, 
due to preoperative sudden severe complications (unable 
to tolerate surgery or anesthesia) the treatment plan of 
this study was not suitable or could not be implemented as 
planned.

The collected clinical data included sex, age, smoking 
history, drinking history, CEA, operation mode and 
consistent approach, preoperative SCLNs color to exceed, 
postoperative follow-up SCLNs color to exceed result, 
SCLN biopsy results after surgery, preoperative imaging 
stage, tumor location, tumor length, the total number of 
lymph nodes cleaned, the number of positive lymph nodes, 
lymph node metastasis, tumor differentiation, the presence 
of vascular tumors, tumor infiltration, tumor TNM staging, 
T stage, N stage, M in installment, follow-up time, death, 
survival time, and time of death.

Follow-up

Follow-up was conducted every three months for the first 
three years, every six months for the next two years, and 
once a year after five years. Follow-up of the study was 
complete in the May of 2015, and achieved a minimal 
follow-up duration of 18 months in the data set. Overall 
survival (OS) was measured from the time of surgery to the 
last date of follow-up. The survival status of patients was 
collected at the last date of follow-up.

Statistical analysis

SPSS 21. xdowns software was used for the statistical 
evaluation (SPSS, Chicago, Illinois, USA) as well as r 3.1.2 
software (Institute of Statistics and Mathematics, Vienna, 
Austria). Logistic analysis was performed using univariate 
analysis to determine the risk factors for SCLN metastasis 
after ESCC radical surgery; logistic multifactor analysis 

was again used to determine the independent risk factors 
for SCLN metastasis and the area under the ROC curve by 
ROC curve drawing and calculating the AUC for single-
factor and multi-factor analysis for the prediction value 
and the forecasting accuracy. The following were also 
computed: the fit of the Hosmer-Lemeshow goodness-of-fit 
(H) evaluation model. Nomogram of the map projections, 
logistic regression model, and risk quantification of 
SCLN metastasis in terms of the postoperative risk for 
individualized evaluation, combined with each independent 
risk factor on the top of the scale to determine the point 
of the corresponding values. Then, the total score was 
determined on the overall scale to identify the probability 
of risk prediction of SCLN metastasis in ESCC patients 
after the operation for the first time. With COX, single-
factor and multi-factor analyses were used to determine 
the independent risk factors for the development of SCLN 
metastasis; and with logarithmic rank and inspection, 
SCLN metastasis was assessed in elderly ESCC patients 
after radical surgery in terms of Kaplan-Meier survival 
curve test variables and cumulative risk curves. These 
tests were carried out to evaluate the influence of SCLN 
metastasis on the prognosis of survival and cumulative risk 
assessment. Finally, a decision curve was drawn to fit the 
SCLN metastasis group and multiple independent risk 
factor group for evaluating the net benefit of the model.

P<0.05 was considered statistically significant. All 
statistical analyses were performed using SPSS21 for 
MAC (Chicago, Illinois) and RStudio - 1.2.1335 (http://
www.r-project). Hmisc, grid, lattice, Formula, ggplot2, 
survminer, RMS, survival, peperr, rmda and mass package 
were used.

Results

Clinical features

Among the 90 patients, 30 were female (33.33%), and 
60 were male (66.67%). The average age was 70.44 years 
old (65–85 years old). Ten elderly patients (11.11%) had 
positive postoperative lymph node metastasis (two-field 
thoracic and abdominal lymph nodes), vascular tumor 
thrombus and infiltration tissue, and the SCLN metastasis 
rate was 100% (10/10), while 41 elderly patients (45.56%) 
had negative postoperative lymph node metastasis (two-
field thoracic and abdominal lymph nodes), vascular tumor 
thrombus and infiltration tissue, and the SCLN metastasis 
rate was 9.76%.
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Univariate and multivariate analyses

The univariate analysis revealed that postoperative lymph 
node metastasis (two-field thoracic and abdominal lymph 
nodes), vascular tumor thrombus and tumor infiltration 
were associated with ESCC SCLN metastasis in elderly 

patients (positive) (Table 1). To identify predictors of SCLN 
metastasis, a multivariate analysis was performed using 
variables available before and during operations, including 
tumor location, preoperative CEA levels, postoperative 
lymph node metastasis (two-field thoracic and abdominal 
lymph nodes), vascular tumor thrombus and tumor 

Table 1 Logistic univariate analysis of radical treatment for supraclavicular lymph node metastasis in elderly ESCC patients

Variable No. of patients % P 95.0% CI for Exp(B)

Sex 0.451 0.574–3.476

Male 60 66.7

Female 30 33.3

Age (years) 0.953 0.093–6.847

Tumor infiltration <0.001 3.406–32.026

Positive 25 27.8

Negative 65 72.2

Vascular tumor thromboembolism <0.001 5.739–367.040

Positive 19 21.1

Negative 71 78.9

Lymph node metastasis <0.001 2.820–18.492

Positive 38 42.2

Negative 52 57.8

Tumor location 0.834 1.970–2.006

Upper 15 16.7

Middle 59 65.6

Lower 16 17.7

T stage (post-operatively) 0.127 2.707–2.904

T1 15 16.7

T2 25 27.8

T3 46 51.1

T4 4 4.4

N stage (post-operatively) <0.001 2.820–18.492

N0 55 61.1

N1 23 25.6

N2 12 13.3

M stage (post-operatively) 0.142 0.518–0.944

M0 90 100

M1 0 0

ESCC, esophageal squamous cell carcinoma.
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infiltration. A logistic regression analysis revealed that 
postoperative lymph node metastasis (P=0.011), vascular 
tumor thrombus (P=0.002) and tumor infiltration (P=0.003) 
were independently associated with ESCC SCLN 
metastasis (Table 2).

Recurrence and survival

With a median follow-up time of 40 months, the 3-year 
OS and disease-free survival (DFS) rates were 47.4% and 
42.1% in SCLN-positive patients, respectively, which were 
significantly lower than the corresponding rates of 69.2% 
and 65.4% in SCLN-negative patients.

A Cox regression analysis revealed that postoperative 
lymph node metastasis (two-field thoracic and abdominal 
lymph nodes), vascular tumor thrombus and tumor 
infiltration were independently associated with SCLN 
metastasis (Table S1).

SCLN metastasis had a statistically significant impact on 
postoperative survival in elderly ESCC patients (P=0.028) 
which were showed in the Kaplan-Meier survival curve 
and cumulative risk curve. Over time, the cumulative risk 
of supraclavicular lymph node metastasis increased, the 
survival probability decreased, and the survival time was 
shortened (Figure 1) (Figures S1-S3).

Nomogram and decision-making curve

The points of each individual risk factor were combined 
on the top of the scale to determine the value of the 
corresponding factor and the total score was determined 
on the overall scale to predict supraclavicular lymph node 
metastasis in ESCC patients after surgery in terms of 
the probability (risk), survival probability and expected 
survival time; quantitative risk assessment of postoperative 
supraclavicular lymph node metastasis and survival 
prediction were applied for the individual risk assessment. 
This approach made the complex prediction more intuitive 
and easier to generalize and apply (Figures 2-4).

Calibration curve

The data is calculated by bootstrap resampling method to 
calculate the C index of the nomogram model to predict 
the survival rate is 0.806 (95% CI: 0.738–0.874) >0.07, 
indicating that the prediction accuracy and accuracy of 
the model are good. The calibration chart obtained by 
using bootstrap resampling to regroup the data and further 
incorporate it into the statistical program is shown in 
Figures 5,6. Through curve analysis, it is not difficult to see 
that the 3- and 5-year survival probabilities predicted by the 
nomogram and actual observation results It is consistent. 
The prediction accuracy and accuracy are good and can be 
used to guide clinical decision-making.

Decision curve

By drawing the decision curve, it can be seen that PT 
value is in the range of 0.14–0.6. The red curve is above 
the blue curve (also above the light grey and grey curves). 
In other words, when the risk of supraclavicular lymph 
node metastasis in elderly patients after radical resection 
of esophageal squamous cell carcinoma (ESCC) predicted 
by nomogram model is in the range of 0.14–0.63, its 
independent risk factors can be used to predict and evaluate 
the survival probability of elderly patients with ESCC, 
which can be used to guide clinical decision-making  
(Figure 7).

Discussion

The clinical study of lymph node dissection in esophageal 
cancer began in the 1960s. The scope of (23) surgeries 
was extended from the middle and lower mediastinum and 
upper abdomen (traditional two-field dissection) (24-28) to 
the cervical and thoracic junction in the upper mediastinum 
(extended two-field dissection) (29) and then to the neck 
(three-field dissection) (30-34). The value of lymph node 
dissection is reflected by the following aspects. (I) The 

Table 2 Logistic multivariate analysis of radical treatment for supraclavicular lymph node metastasis in elderly ESCC patients

Variable β P Exp(B) 95.0% CI for Exp(B)

Tumor thrombus 3.379 0.002 29.339 3.198–269.183

Tumor infiltration 2.112 0.003 8.252 2.155–31.585

Lymph node metastasis 1.537 0.011 4.651 1.445–14.972

ESCC, esophageal squamous cell carcinoma.

https://cdn.amegroups.cn/static/public/JTD-20-1388-Supplement.pdf
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accuracy of surgical pathological staging is improved. In 
particular, the 7th edition of the International Union Against 
Cancer (UICC) in 2009 proposed N classification according 
to the number of metastatic lymph nodes, so more than 
12 lymph nodes must be dissected to ensure the accuracy 
of staging (35). (II) There is a deeper understanding of 
lymphatic metastasis in esophageal cancer. The lymph 
node groups with a high incidence of metastasis in thoracic 
esophageal cancer are the recurrent laryngeal nerve chain at 
the junction of the neck and thorax and the superior, middle 
and lower esophageal and cargo-gastric left artery-celiac 
artery chains. In terms of staging and radical treatment, 
systematic dissection of lymph nodes in these areas is 
required. (III) Radical surgery is improved, postoperative 
local recurrence is reduced, and long-term survival rates are 

improved. There has been a growing debate about the scope 
of lymph node dissection (6,23-30,36). The reasonable 
selection of the range of lymph node dissection to ensure 
efficacy and reduce the negative effects of surgery is key. In 
particular, compared with young patients, elderly patients 
with ESCC have poor cardiopulmonary function reserve, 
relatively weak homeostasis and anti-strike ability of the 
internal environment, and they have a higher difficultly 
withstanding the trauma associated with surgery and 
postoperative complications.

The literature has reported that the prognosis of patients 
with supraclavicular metastasis after esophageal cancer 
surgery is poor, with a metastasis rate of approximately 
10.3–17.6%. Comprehensive treatment for patients 
with esophageal cancer with supraclavicular lymph node 

Figure 1 Kaplan-Meier and cumulative risk curves (effect of supraclavicular lymph node metastasis on postoperative survival in elderly 
ESCC patients and the cumulative risk) (log rank test). The above figure can be divided into three parts: upper, middle and lower. The x-axis 
and y-axis represent the postoperative follow-up time and survival probability respectively [In yellow (SCLN =0, negative supraclavicular 
lymph node metastasis), the line represents the survival curve, and the width of the yellow bar represents the cumulative risk (the larger the 
width, the higher the cumulative risk).In blue (SCLN =1, positive supraclavicular lymph node metastasis), the line represents the survival 
curve, and the width of the blue bar represents the cumulative risk (the greater the width, the higher the cumulative risk). The x-axis and y-axis 
in the middle picture represent the number of survival cases and the postoperative follow-up time, respectively. The x-axis and y-axis in the 
figure below represent the density distribution of death population and the postoperative follow-up time. ESCC, esophageal squamous cell 
carcinoma; SCLN, supraclavicular lymph node.
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Figure 2 A nomogram of the risk of supraclavicular lymph node metastasis after radical resection of esophageal squamous cell carcinoma. 
To calculate the survival rate of each patient, first determine the score of each risk factor on the highest point scale, then add the scores of all 
risk factors to get the total score, and then project the value on Risk to indicate the risk of supraclavicular lymph node metastasis after radical 
resection of esophageal squamous cell carcinoma. LN, lymph node; qfzz, tumor infiltration; LVSI, vascular tumor thrombus.
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Figure 3 A nomogram of median survival time after radical resection of esophageal squamous cell carcinoma. To calculate the survival rate 
of each patient, first determine the score of each risk factor on the highest point scale, then add the scores of all risk factors to get the total 
score, and then project the value on the median survival time to indicate the median survival time. LN, lymph node; qfzz, tumor infiltration; 
LVSI, vascular tumor thrombus.
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Figure 4 A nomogram of 3- and 5-year overall survival rates after radical resection of esophageal squamous cell carcinoma. To calculate the 
survival rate of each patient, first determine the score of each risk factor on the highest point scale, then add the scores of all risk factors to 
get the total score, and then project the value on the 3-year survival probability and 5-year survival probability to indicate the 3- and 5-year 
survival probability. LN, lymph node; qfzz, tumor infiltration; LVSI, vascular tumor thrombus.
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3-year survival probability and the actual survival probability of the nomogram model, respectively.
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metastasis can significantly improve the survival rate of 
patients (37-41). In recent years, some studies on “selective 
lymph node dissection” have been carried out to conduct 
targeted dissection in patients with a high risk of cervical 

lymph node metastasis and to avoid the additional trauma 
caused by unnecessary expansion during surgery. For 
example, Professor Nakagawa et al. proposed neck dissection 
for upper thoracic tumors only (9). Professor Noguchi  
et al. attempted to introduce the concept of “sentinel lymph 
nodes”, that is, cervical field dissection was only added in 
cases of intraoperative middle and upper mediastinal lymph 
node metastasis (10). All of the above results represent new 
directions to ensure radical surgery, reduce surgical risk 
and make treatment more reasonable. According to the 
anatomical and biological characteristics of lymph node 
metastasis in esophageal cancer, standard selection and 
reasonable dissection are key to improving the efficacy of 
esophageal cancer treatment.

Currently, how to use relevant clinical indicators to 
predict the risk of supraclavicular lymph node metastasis 
before the pathological diagnosis of positive supraclavicular 
lymph node metastasis, how to develop opportunities 
for treatment, and how to provide a basis for clinical 
decision-making (such as salvage chemoradiotherapy or 
supraclavicular lymph node dissection) are still unknown. 
By searching multiple databases, including PubMed, 
the nomogram model has been widely and successfully 
applied for the prediction and survival analysis of a variety 
of cancers. By considering all known clinical variables to 
quantify risk, the nomogram model allows objective and 
individualized risk assessment and prognosis prediction of 
a variety of cancers. To date, however, a related prediction 
model that can be applied for the clinical quantitative risk 

Figure 6 Calibration curve of nomogram model (5-year overall survival of this population). The x-axis and y-axis represent the predicted 
5-year survival probability and the actual survival probability of the nomogram model, respectively.
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assessment of supraclavicular lymph node metastasis after 
ESCC surgery has not been established. Therefore, this 
article establishes a nomogram prediction model for the 
first time by analyzing the known clinical data to quantify 
the risk of postoperative supraclavicular lymph node 
metastasis in elderly patients with ESCC and to anticipate 
the prognosis for individual risk assessment guidance and 
decision making.

This paper analyzed the value of relevant clinical 
indicators for the risk assessment of supraclavicular 
lymph node metastasis after ESCC surgery in elderly 
patients, mainly because relevant indicators may have an 
important impact on the early diagnosis and intervention 
of supraclavicular lymph node metastasis after ESCC 
surgery in elderly patients. In relevant studies, some clinical 
indicators have been proven to be of great significance 
for evaluating the prognosis and diagnosis of cancer, 
especially vascular tumor thrombus. Several previous 
studies have shown that vascular tumor plugs are associated 
with the prognosis of various cancers (including ESCC)  
(42-45). In our study, vascular thromboembolism remained 
an independent prognostic risk factor. In this study, we 
attempted to establish a nomogram model based on 
postoperative clinical factors such as lymph node metastasis, 
vascular tumor thrombus, and invasive tissue to evaluate the 
risk of intraoperative supraclavicular lymph node metastasis 
in elderly ESCC patients and to guide clinical decision-
making. Through analysis, the following conclusions can 
be made: (I) elderly patients with positive vascular tumor 
thrombus after ESCC surgery have a significantly increased 
risk of supraclavicular lymph node metastasis (78%≤ risk); 
(II) we defined risk >78% as high-risk patients, including 
patients with negative vascular tumor thrombotic and tumor 
infiltration tissues and postoperative lymph node metastasis 
(two-field thoracic and abdominal lymph nodes) (two-field 
thoracic and abdominal lymph nodes) (risk =83%); (III) 
even elderly ESCC patients with negative independent 
risk factors still have a 10% risk of supraclavicular lymph 
node metastasis, so follow-up observation is still needed 
for these patients after surgery, and we defined this group 
of patients as low-risk patients (10%≤ risk <39%); (IV) 
we defined 78%≤ risk as high-risk population, 39%≤ risk 
<78% as medium-risk patients, and 10%< risk <39% as 
low-risk patients. We believe that our model is an easy 
tool for both physicians and patients to quantify the risk of 
postoperative supraclavicular lymph node metastasis. For 
example, a patient with negative lymph node metastasis 
[0], positive vascular thromboembolism [100], and 

noninvasive tissue [0] would obtain a total score of 100, 
which translates to a 78% probability of supraclavicular 
lymph node metastasis. The patient was considered a high-
risk patient, and it was not difficult to analyze the survival 
curve to find that supraclavicular lymph node metastasis 
had a statistically significant effect on the postoperative 
survival of elderly ESCC patients (P=0.028, <0.05). As time 
went on, the cumulative risk of supraclavicular lymph node 
metastasis increased, the survival probability decreased, 
and the survival time was shortened. Therefore, to reduce 
the risk of postoperative metastasis, improve the survival 
probability and prolong the survival time, we suggest 
that patients receive comprehensive treatment, including 
salvage chemoradiotherapy and supraclavicular lymph node 
dissection.

We must acknowledge several limitations of this study. 
First, the current study was a retrospective design of a 
small population. Potential biases were inevitable because 
of the retrospective nature of our study. Although some 
advanced statistical methods were applied to balance the 
covariates among the arms, there were still some latent 
biases. Secondly, the risk stratification of postoperative 
supraclavicular lymph node metastasis is not mature. 
Most importantly, this study only included single center 
samples to establish the nomogram model. In future further 
research, a more representative multi center sample of 
elderly patients with esophageal squamous cell carcinoma 
is needed to further improve the risk assessment value and 
survival benefit of the nomogram prediction model.

Conclusions

In conclusion, our results provide preliminary evidence 
that postoperative lymph node metastasis, vascular tumor 
thrombus, and tumor infiltration are independent risk factors 
for the development of supraclavicular lymph node metastasis 
in ESCC radical surgery based on the mathematical models 
of the column chart; these factors can be used to analyze risk 
assessment and survival in patients with indicators, as well 
as the risk of radical chest lymph node removal with two-
field lymphadenectomy if further retrospective radiation and 
chemotherapy are needed postoperatively in patients with 
ESCC or supraclavicular lymph node cleaning treatment to 
provide a quantitative basis of risk.
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Figure S1 Kaplan-Meier and cumulative risk curves (effect of lymph node metastasis on postoperative survival in elderly ESCC patients 
and the cumulative risk) (log rank test). The above figure can be divided into three parts: upper, middle and lower. The x-axis and y-axis 
represent the postoperative follow-up time and survival probability respectively [In yellow (LN = 0, negative lymph node metastasis), the line 
represents the survival curve, and the width of the yellow bar represents the cumulative risk (the larger the width, the higher the cumulative 
risk). In blue (LN =1, positive lymph node metastasis), the line represents the survival curve, and the width of the blue bar represents the 
cumulative risk (the greater the width, the higher the cumulative risk)]. The x-axis and y-axis in the middle picture represent the number of 
survival cases and the postoperative follow-up time, respectively. The x-axis and y-axis in the figure below represent the density distribution 
of death population and the postoperative follow-up time.

Supplementary

Variable β p Exp(B) 95.0% CI for Exp(B)

Vascular tumor thromboembolus 0.897 0.023 2.453 1.135-5.303

Tumor infiltration 0.834 0.022 2.303 1.127-4.707

Lymph node metastasis 1.153 0.008 3.169 1.350-7.440

Supplement Table 1 .Cox multivariate analysis of radical treatment for supraclavicular lymph node metastasis
in elderly ESCC patients.Table S1 Cox multivariate analysis of radical treatment for supraclavicular lymph node metastasis in elderly ESCC patients
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Figure S2 Kaplan-Meier and cumulative risk curves (effect of vascular tumor thrombus on postoperative survival in elderly ESCC patients 
and the cumulative risk) (log rank test). The above figure can be divided into three parts: upper, middle and lower. The x-axis and y-axis 
represent the postoperative follow-up time and survival probability respectively [In yellow (LVSI =0, negative thrombus), the line represents 
the survival curve, and the width of the yellow bar represents the cumulative risk (the larger the width, the higher the cumulative risk). In 
blue (LVSI =1, positive thrombus), the line represents the survival curve, and the width of the blue bar represents the cumulative risk (the 
greater the width, the higher the cumulative risk)]. The x-axis and y-axis in the middle picture represent the number of survival cases and the 
postoperative follow-up time, respectively. The x-axis and y-axis in the figure below represent the density distribution of death population 
and the postoperative follow-up time.
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Figure S3 Kaplan-Meier and cumulative risk curves (effect of tumor infiltration on postoperative survival in elderly ESCC patients and the 
cumulative risk) (log rank test). The above figure can be divided into three parts: upper, middle and lower. The x-axis and y-axis represent 
the postoperative follow-up time and survival probability respectively [In yellow (qfzz =0, negative tumor infiltration), the line represents the 
survival curve, and the width of the yellow bar represents the cumulative risk (the larger the width, the higher the cumulative risk). In blue 
(qfzz =1, positive tumor infiltration), the line represents the survival curve, and the width of the blue bar represents the cumulative risk (the 
greater the width, the higher the cumulative risk)]. The x-axis and y-axis in the middle picture represent the number of survival cases and the 
postoperative follow-up time, respectively. The x-axis and y-axis in the figure below represent the density distribution of death population 
and the postoperative follow-up time.
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