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Background: There are also differences in survival prognosis among esophageal squamous cell
carcinoma (ESCC) patients with a complete regression of the primary tumor (ypTO0) after Neoadjuvant
chemoradiotherapy (NCRT) followed by surgery. And the purpose of this study was to investigate
influencing factors from these different prognostic outcomes and their possible causes.

Methods: The clinical data of 88 cases of ESCC patients with ypT0 after NCRT followed by surgery
between 2011 and 2019 were retrospectively analyzed. The clinical and pathological prognostic factors that
affect the survival were analyzed.

Results: Sex, number of lymph nodes dissected, and pathologic positivity of lymph nodes may be
significant in univariate analysis (P<0.1). Further multivariate analysis suggested that the pathologic positivity
of the lymph nodes was an independent factor affecting prognosis (HR: 4.757, 95% CI: 2.195-10.313,
P=0.000). Subsequently, the whole group was divided into a positive lymph node group (group LN+) and
a negative lymph node group (group LN-) for comparison. The overall survival (OS) of group LN+ was
significantly worse (HR: 0.211, 95% CI: 0.0336-0.239; P<0.0001), and recurrence-free survival (RFS)
was significantly poorer in the LN+ group (HR: 0.0679, 95% CI: 0.0239-0.1923, P<0.0001). There were
14 cases of recurrence and metastasis in the LN+ group (14/21, 66.7%) and 10 cases in the group LN-
(10/67, 14.9%). Among the sites of recurrence and metastasis, there were 10 (10/14, 71.4%) and 4 (4/14,
28.6%) cases of distant metastasis, respectively, and 4 (4/14, 28.6%) cases of local metastasis in the LN+
group; meanwhile, there were 8 (8/10, 80.0%) cases of distant metastasis and 2 (2/10, 20.0%) cases of local
metastasis in the LN- group.

Conclusions: The independent risk factor for survival prognosis in ESCC patients with ypT0 after NCRT
followed by surgery was positive postoperative pathological lymph nodes. The reason for the shortened

survival time associated with this group of patients was their susceptibility to recurrence and metastasis.
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Introduction

Esophageal cancer (EC) is one of the most common
malignant tumors in the world and one of the six most fatal
tumors (1,2). Squamous cell carcinoma is the most common
pathological type of EC. In 2012, there were about 398,000
new esophageal squamous cell carcinoma (ESCC) cases,
accounting for 87% of EC (3).

Current EC treatment frequently involves multiple
treatment modalities, including endoscopic resection (ER),
esophagectomy, radiation therapy, chemotherapy (CT),
chemoradiotherapy (CRT), immunotherapy (IT), and
targeted therapy.

After surgery alone, the prognosis for patients with
locally advanced EC remains poor, with a 5-year survival
rate of only 25% (4). Recent evidence has suggested
neoadjuvant chemoradiotherapy (NCRT) plus surgery may
bring long-term survival benefits for locally advanced EC,
especially ESCC (5,6).

A number of studies have confirmed that pathological
complete response (PCR) remains one of the most
important prognostic factors of long-term survival in
EC after NCRT followed by surgery (7-10). PCR is
defined as there being no evidence of residual tumor
cells in the primary site and lymph nodes on operative
specimens. However, in actuality, because the lymph
nodes of EC often grow across regions, it is impossible
to ensure that all the positive lymph nodes are removed
during the operation; thus, PCR is only relative, and
the condition of patients with a complete regression of
primary tumor after NCRT with or without positive
lymph nodes (ypT0) in the study seems to be closer to
real-world experience.

There are also differences in survival prognosis among
ESCC patients with ypT0 after NCRT followed by surgery.
Thus, the purpose of this study was to investigate the
influencing factors for these different prognostic outcomes
and their possible causes.

There was a similar report in the PubMed (11), unlike
their study, we used the same chemotherapy regimen and
the same surgical procedure for each patient. Therefore,
the novel point of view in our article is that even if the
bias caused by different treatment schemes is avoided,
the conclusion obtained is similar to the above study.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-4864).
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Methods
Data source and study population

We reviewed the records of 151 consecutive patients with
locally advanced ESCC who received NCRT followed by
surgery treatment at the Enze Medical Center (group) of
"Taizhou city, Zhejiang province, China from January 2011
to June 2019. These data were extracted from our surgical
database. According to the following inclusion criteria, a
total of 88 cases were eligible for statistical analysis.

The criteria for inclusion were: (I) age between 18 and
70 years, (II) resectable thoracic ESCC clinically staged
as T1-4N1IMO/T4NOMO (stage IIB or III) before
treatment (12), (IIT) normal hematologic, renal, and hepatic
function, and a Karnofsky performance score (KPS) of >90,
(IV) a complete regression of the primary tumor (ypT0)
after NCRT followed by surgery, (V) no major perioperative
complications, and (VI) complete follow-up data.

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). This study was approved by
the ethics committee of Enze Hospital of the Taizhou Enze
Medical Center (group) in Zhejiang province, China. As
this was a retrospective study, informed consent was not
required.

Treatment plan

Preoperative chemotherapy regimen

Vinorelbine 25 mg/m’ was given intravenously on day 1, 8,
22, and 29, and cisplatin 25 mg/m’ was given intravenously
on day 1 to 4 and day 22 to 25.

Preoperative radiotherapy regimen

Gross tumor volume (GTV) included primary esophageal
tumor and metastatic lymph nodes, clinical target volume
(CTV) included a subclinical lesion (normal esophagus of
3 cm above and below esophageal tumor) and corresponding
paraesophageal lymphatic drainage area, and planned target
volume (PTV) included CTV plus 8 mm. A total dose of
40.0 Gy was administered in 20 fractions of 2.0 Gy, five
fractions per week, starting on the first day of the first cycle
of chemotherapy.

Operation plan
About 6 weeks after the end of chemoradiotherapy, a
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modified McKeown minimally invasive esophagectomy (13),
including two-field lymphadenectomy with total mediastinal
lymph node dissection, was performed.

Variable collection and definition

General clinical data that could have affected the prognosis
were collected, including age, sex, body mass index (BMI),
tumor location, clinical stage before treatment, cycles of
chemotherapy, the interval between the end of NCRT and
surgery, number of lymph nodes dissected, positive lymph
nodes dissected, recurrence site, overall survival (OS) time,
relapse-free survival (RFS), etc.

The histologic criteria for the response of NCRT was
primarily based on postoperative pathology specimens
and mainly considers the extent of tumor cell reduction,
with a specific reference to the Owaki T. standard which
defines the following grades (14): grade I, poor effect on
radiation and chemotherapy with no significant change to
tumors (necrosis or disappearance of the tumor is present
in no more than two thirds of the whole lesion); grade II,
tumor obviously changed by radiation and chemotherapy
(necrosis or disappearance of the tumor is present in more
than two thirds of the whole lesion, but viable tumor cells
still remain); and grade III, pathological objective response
consisting of complete disappearance of macroscopic
and microscopic cancers, with or without the presence of
granulation tissue. Esophageal grade primary site grade
III was judged as a pathologic complete response of the
primary tumor.

OS was defined as the time from date of surgery to death
or loss to follow-up. RFS was defined as the time from the
date of surgery to objective record of disease recurrence.

Statistical methods

For continuous variables, the number of observations (IN),
the mean value, the minimum and maximum values, and
the 95% confidence interval (CI) of descriptive statistical
variables were calculated. 7-test or a non-parametric test
(Wilcoxon test, etc.) was used for the comparison between
the two groups. For discontinuous variables (classification
variables), descriptive statistics were used to calculate the
number of cases and frequency (percentage) of each type.
The two groups were compared using Pearson’s chi-square
test or Fisher’s exact test. For the survival follow-up data,
Kaplan-Meier analysis was used to estimate the median
and 95% CI of OS and RFS, and to plot the survival
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curve. The differences in RFS and OS between the two
groups were compared by using the log-rank method. A
Cox proportional hazards risk regression model was used
to compare the survival analysis and subgroup analysis of
various prognostic factors affecting OS. A P value <0.05 was
considered statistically significant.

A multivariate model was constructed by means of a
stratified Cox regression analysis, using the variables in
the univariate analysis that were found to be significant:
variables with a P<0.1 were included in a stepwise
conditional forward model. All analyses were performed
using IBM SPSS statistics software, version 24 (SPSS Inc.,
Chicago, IL, USA).

Results
Overall baseline characteristics

As shown in Table 1, 88 patients, including 72 (81.8%) males
and 16 (18.2%) females, were enrolled, with an average age
of 56 years (31-70 years), including 64 (72.7%) patients
aged 60 years or less and 24 (27.3%) patients aged over
60 years. Thirteen (14.8%) patients had a BMI of lower
than 18.5 kg/m’, 53 (60.2%) patients had a BMI of
18.5-23.9 kg/m’, and 22 (25.0%) patients had a BMI of
more than 24kg/m’. Tumors were located in the proximal
third, middle third, and distal third in 10, 65, and 13 cases,
respectively. For pretreatment clinical stages, 15, 52, and
21 cases were 12, T3, and T4, respectively; 8 and 80 cases
were NO and N1, respectively; and 15 and 73 cases were
stage IIB and III, respectively.

Treatment-related prognostic indicators

As shown in Table 2, 7 patients (8.0%) completed 1 cycle
of preoperative chemotherapy, and 81 patients (92.0%)
completed 2 cycles. The interval between the end of NCRT
and surgery was <6 weeks in 42 cases (47.7%) and >6 weeks
in 46 cases (52.3%). The number of lymph nodes dissected
was >19 in 48 cases (54.5%) and <19 in 40 cases (45.5%).
Postoperative pathological lymph nodes were negative in
67 cases (76.1%) and positive in 21 cases (23.9%).

Univariate analysis and multivariate analysis

Univariate analysis was conducted for age, sex, BMI, tumor
location, clinical staging, and cycles of chemotherapy, the
interval between the end of NCRT and surgery, number of
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Table 1 Patient characteristics (N=88)
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Table 2 Treatment-related factors (N=88)

Characteristic Value

Variable Value
Age at primary treatment (years) 56 [31-70]

<60y, n (%) 64 (72.7)

>60y, n (%) 24 (27.3)
Sex, n (%)

Male 72 (81.8)

Female 16 (18.2)
BMI, n (%)

<18.5 kg/m? 13 (14.8)

18.5-23.9 kg/m’ 53 (60.2)

=24 kg/m® 22 (25.0)
Tumor location, n (%)

Proximal third 10 (11.4)

Middle third 65 (73.9)

Distal third 13 (14.8)
Clinical T stage, n (%)

cT2 15 (17.0)

cT3 52 (59.1)

cT4 21 (28.9)
Clinical N stage, n (%)

NO 8(9.1)

N1 80 (90.9)
Clinical stage group, n (%)

1B 15 (17.0)

11l 73 (83.0)

BMI, body mass index.

lymph nodes dissected, and positive lymph nodes dissected.
Multivariate Cox regression analysis included sex
(P=0.072), number of dissected lymph nodes (P=0.027),
and pathological positive lymph nodes (P=0.000), all
elements which exhibited possible influences on prognosis in
univariate analysis. Only pathologic lymph node positive was
found to be an independent factor affecting prognosis (HR:
4.757,95% CI: 2.195-10.313, P=0.000), as shown in Tizble 3.

Group analysis

In the multivariate analysis, positive lymph node pathology

© Annals of Translational Medicine. All rights reserved.

Cycles of chemotherapy, n (%)
1 7 (8.0
2 81 (92.0)

Interval between the end of NCRT and
surgery, n (%)

<6 weeks 42 (47.7)

>6 weeks 46 (52.3)
Number of lymph nodes dissected, n (%)

>19 48 (54.5)

<19 40 (45.5)
Positive lymph nodes dissected, n (%)

No 67 (76.1)

Yes 21 (23.9)

NCRT, neoadjuvant chemoradiotherapy.

was an independent prognostic factor affecting survival;
therefore, the whole group was divided into a positive
lymph node group (group LN+) and negative lymph node
group (group LN-). Compared with the two groups, the
OS of Group LN+ was significantly worse (HR: 0.211, 95%
CI: 0.0336-0.239; P<0.0001), as shown in Figure 1.

When RFS was compared between the two groups,
the prognosis of the LN+ group was poor and there was a
significant difference (HR: 0.0679, 95% CI: 0.0239-0.1923,
P<0.0001), as shown in Figure 2.

Recurrence and metastasis analysis

Among the 88 patients in the whole group, 24 (27.3%) had
recurrence and metastasis, 21 of whom (21/24,87.5%) had
RES of less than 3 years, and the cumulative recurrence rate
was positively correlated with mortality (rs =0.979, P<0.000)
(Figure 3). There were 14 cases of recurrence and metastasis
in the LN+ group (14/21, 66.7%) and 10 cases in the LN-
group (10/67, 14.9%), with a significant difference between
the two groups (P<0.000). There were 18 cases of distant
metastasis (18/24, 75.0%), 6 cases of local metastasis (6/24,
25.0%), 10 cases of distant metastasis (10/14, 71.4%), and
4 cases of local metastasis (4/14, 28.6%) in the LN+ group,
and 8 cases of distant metastasis (8/10, 80.0%) and 2 cases
of local metastasis (2/10, 20.0%) in the LN~ group, as
shown in Figure 4.
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Univariate analysis Multivariable analysis

Variable
HR (95% CI) P value HR (95% CI) P value

Age at primary treatment (<60 vs. >60 y) 0.266 (0.063-1.125) 0.357
Sex (male vs. female) 0.266 (0.063-1.125) 0.072 0.301 (0.071-1.277)  0.103
BMI (kg/m?)

18.5-23.9 vs. <18.5 0.935 (0.345-2.540) 0.896

>24 vs. <18.5 0.823 (0.260-2.611) 0.741
Tumor location

Middle third vs. proximal third 1.369 (0.411-4.561) 0.610

Distal third vs. proximal third 0.863 (0.173-4.302) 0.857
Clinical T stage

cT3vs. cT2 0.834 (0.303-2.295) 0.725

cT4 vs. cT2 1.182 (0.386-3.619) 0.770
Clinical N stage (NO vs. N1) 1.375 (0.325-5.809) 0.665
Clinical stage group (IIB vs. llI) 0.929 (0.353-2.444) 0.881
Cycles of chemotherapy (1 vs. 2) 1.229 (0.291-5.188) 0.779
Interval between the end of NCRT and surgery (<6 vs. >6 weeks) 0.596 (0.278-1.274) 0.181
Number of lymph nodes dissected (<19 vs. >19) 0.428 (0.202-0.910) 0.027 0.521 (0.243-1.118)  0.094
Positive lymph nodes dissected (no vs. yes) 5.316 (2.453-11.525) 0.000 4.757 (2.195-10.313) 0.000

BMI, body mass index; NCRT, neoadjuvant chemoradiotherapy.

Discussion

This study found that positive postoperative lymph nodes
were found to be an independent risk factor for the survival
and prognosis of ESCC patients with ypT0 after NCRT
followed by surgery. Positive postoperative lymph nodes
were more likely to relapse and metastasize, and the survival
time was shortened. However, there appears to be no
statistical significance in the relationship between survival
and classic prognostic factors including preoperative
pathological T stage (6,15). The findings in this study also
underline the recommendations for neoadjuvant pathologic
staging of cancer of the esophagus and esophagogastric
junction for the American Joint Committee on Cancer
(AJCC) and the International Union Against Cancer (UICC)
(AJCC/UICC) 8th edition staging manuals indicating that
ypN+ portends poor survival irrespective of y'1'- stage (16).
Many studies have proven that NCRT combined
with surgery can bring survival benefits to patients with
EC, especially SCC (5,6,17), especially for PCR cases
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with obvious advantages after chemoradiotherapy (7,18).
However, due to tumor heterogeneity, the response
of primary lesions and lymph nodes to NRCT is not
completely consistent, and there are cases of complete
and partial pathological response after NCRT. Moreover,
EC lymph nodes often grow cross-regionally, and
intraoperatively, there is no guarantee that all positive
lymph nodes can be removed, rendering PCR rather
relative. However, primary focal pathologic mitigation
after NCRT can be determined, so for the primary lesion
patients with this condition, the situation aligns more with
real-world experience. Thus, there remain many unknowns
concerning the prognostic factors for survival in patients
with ESCC with a PCR of the primary tumor after NCRT
followed by surgery (19).

Recently, several studies have explored the prognostic
value of pathologic response grades after NCRT in EC.
Depypere’s research (18) had similar results to our study,
including the suggestion that ypTON+ in EC patients
following NCRT has a poor prognosis and behaves similar
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to ypT+N+, but their research focused on esophageal
adenocarcinoma and the prognosis was related to the
number of lymph nodes dissected, while our study focused
on ESCC. Although the conclusions were similar in terms
of the prognosis of positive lymph nodes, the number
of lymph nodes dissected in this study was divided into
<19 or >19 according to a cutoff value, and seemed to be
statistically significant in the univariate analysis, but there
was no statistical difference in the multivariate analysis
(P=0.094). "Two other implications also arise. In relation to
lymph node status, if the preoperative positive lymph nodes
do not respond to NCRT, there will be a severely negative
impact on long-term survival. Second, a thorough lymph
node dissection may improve prognosis.

As for the recurrence and metastasis pattern of EC
with pathological remission after radiotherapy and
chemotherapy, Barbetta ez 4/. (20) showed that although
there was a similarity in the cumulative recurrence rate
between esophageal adenocarcinoma and ESCC, the
recurrence pattern seemed to be different, and ESCC
tended to have local recurrence. Conflicting with Barbetta’s
study, our findings showed that, ESCC recurrence more
commonly manifested as distant metastasis.

This study demonstrated a linear correlation between
the cumulative ESCC mortality after NCRT in primary
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remission and the rate of recurrence and metastasis, which
is a pattern that occurs with other solid tumors. A prognosis
of postoperative lymph node positive is poor, which makes
more prone to recurrence and metastasis. Xi ez 4/. (21) found
a similar conclusion with esophageal adenocarcinoma.

"This study may provide a basis for certain clinical decisions.
To limit the presence of positive postoperative pathological
lymph nodes, we believe that (I) It is very important to
accurately evaluate lymph node status prior to the initiation of
treatment; for example, in addition to enhanced CT, PET-CT,
endoscopic ultrasound biopsy and ultrasound bronchoscopy
biopsy can be combined according to the situation. (I) For the
positive lymph nodes before treatment, local treatment should
be strengthened, or combined with immunotherapy, so as to
maximize the pathological remission rate of lymph nodes and
primary lesions.

"This study has some limitations. First, it is a retrospective
study with a small sample size. Secondly, a small number of
cases that were not included due to incomplete follow-up
information might have produced a degree of statistical bias.

Conclusions

This study revealed that an independent risk factor for
survival prognosis in ESCC patients with ypTO after
NCRT followed by surgery was the presence of a positive
postoperative pathological lymph nodes, which shortened
survival time of this group of patients via increased
recurrence and metastasis.
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