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Moderately differentiated esophageal squamous cell carcinoma 
has a poor prognosis after neoadjuvant chemoradiotherapy
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Background: Neoadjuvant chemoradiotherapy (NCRT) plus surgery is the standard treatment 
for esophageal squamous cell carcinoma (ESCC); however, further analysis is needed to detail the 
histopathological characteristics of ESCC and their clinical significance after NCRT. This study aimed to 
present the pathological characteristics of ESCC and their association with prognosis after NCRT.
Methods: All patients with ESCC who underwent NCRT followed by surgical resection at Sichuan 
Cancer Hospital (China) from January 2018 to December 2019 were included. Resection specimens of 
both the primary disease and lymph nodes were re-evaluated by an experienced pathologist. After NCRT, 
the pathological characteristics of the residual tumor were evaluated based on the Japanese residual tumor 
pattern, Mandard tumor regression grade (Mandard-TRG), local inflammatory infiltration classification, and 
lymph node status.
Results: Among the 103 patients with ESCC included in this study, the pathological complete response 
(pCR) rate was 34% (35/103). The pCR rate of patients with poorly differentiated tumors (31/72) was higher 
(43.1%) than that of patients with well or moderately differentiated tumors (P<0.05). The residual tumor 
rate was 66% (68/103). A positive correlation was noted between the Japanese residual tumor pattern and 
Mandard-TRG (Kendall’s tau-b =0.857, P<0.001). Tumor infiltration depth, lymph node positivity, moderate 
differentiation, and tumor recurrence were associated with poor oncological outcomes (P<0.05).
Conclusions: Patients with poorly differentiated tumors can obtain an excellent short-term response; 
however, they have extremely poor long-term survival. For patients with moderately differentiated tumors, 
both the short- and long-term outcomes are poor. Lymph node status after NCRT is a prognostic factor for 
ESCC treated with NCRT.
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Introduction

Neoadjuvant chemoradiotherapy (NCRT) plus surgery has 
become the standard treatment for patients with esophageal 
squamous cell carcinoma (ESCC) in the last decade, because 
it can increase the R0 resection rate and improve the overall 
survival (OS) (1,2). As a result, changes in pathological 
features of the primary disease and lymph nodes in response 
to NCRT, as well as their prognostic value, have attracted 
the attention of some researchers. The rate of pathological 
complete response (pCR; no vital tumor cells in resected 
specimens or lymph nodes) after NCRT ranges from 27% 
to 49% (1-5), indicating that more than half of patients have 
persistent residual disease after NCRT. Recent evidence 
suggests that patients with ESCC who reach pCR after 
NCRT have longer median OS than those with residual 
tumor (6). Therefore, it is essential that the correlation 
between pathological changes and prognosis in patients 
with pathological residual tumor (pRT) is investigated to 
inform effective clinical management.

Research on residual tumor patterns in ESCC after 
neoadjuvant chemotherapy revealed that shallow remnants 
are dominant, and that deep and diffuse remnants are 
associated with metastasis (7). Also, the primary tumor 
regression grade (TRG) and lymph node status are 
considered valuable prognostic factors in patients with 
esophageal cancer who receive neoadjuvant chemotherapy 
(8,9). Patients with a good response on nodal metastasis 
have better survival outcomes irrespective of the TRG 
of the primary disease (10). However, a lymph node with 
stable disease is associated with lower disease-free survival 
than N0 in ESCC after NCRT (11).

The pathological characteristics of the primary tumor 
or lymph nodes have been shown to have prognostic value 
following NCRT. However, although the pathological 
characteristics of locally advanced ESCC after neoadjuvant 
chemotherapy have been reported (12), comprehensively 
pathological changes after NCRT and their prognostic 
value in ESCC remain unclear. Therefore, in this study, we 
re-evaluated the pathological parameters of patients with 
ESCC following NCRT on the basis of the Japanese pattern 
of residual tumor, Mandard-TRG, local inflammatory cell 
infiltration classification, and lymph node status in order 
to present the pathological characteristics of ESCC after 
NCRT and their association with patient survival.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-1815).

Methods

Patients

All the consecutive patients who were diagnosed with 
locally advanced ESCC and underwent NCRT followed 
by radical esophagectomy at the Sichuan Cancer Hospital, 
China, between January 2018 and December 2019 were 
included. The inclusion criterion was histologically 
confirmed ESCC with pathological stage ypT0-4aN0-
2M0. All  patients  underwent NCRT fol lowed by 
surgery and had a European Cooperative Oncology 
Group performance status score of 0–2. Patients with a 
history of local or distant metastasis were excluded, as 
were those who underwent anticancer treatments other 
than NCRT. All patients were administered platinum 
combined with paclitaxel, docetaxel, capecitabine, or 
fluorouracil and concurrent radiotherapy. A total dose of 
40 Gy was administered in 20 fractions of 2 Gy. Radical 
esophagectomy was performed 5 to 6 weeks after the 
completion of NCRT. 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 Ethical Committee of the 
Sichuan Cancer Hospital (No. SCCHEC-02-2017-043), 
and informed consent was obtained from all participants.

Pathological reassessment

Initially, all resected specimens were processed using 
the standard protocol for pathological examination (13), 
which included the assessment of tumor location, size, 
differentiation, and stage. To characterize the pathological 
parameters of the primary tumor and lymph nodes after 
NCRT, all specimens were re-evaluated by an experienced 
pathologist. We defined pCR as the absence of vital tumor 
cells either in the primary disease or in the resected lymph 
nodes. Thereafter, the Japanese pattern of residual tumor (7)  
was used to gain insight into the position of the residual 
cancer in the esophageal wall after NCRT. According to 
this classification, there are 4 patterns of residual tumor: 
type 1 (shallow remnant): the residual tumor exists only in 
the mucosa or in the mucosal and submucosal layers; type 
2 (central remnant): the residual tumor is present in the 
submucosa or in the submucosa and muscularis propria; 
type 3 (deep remnant): the residual tumor is present in the 
muscularis propria or in the muscularis and adventitia; and 
type 4 (diffuse remnant): the residual tumor cells are diffuse 
in the esophageal wall (for instance, residual tumor cells 
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are found in the mucosa to the muscularis propria, from 
the mucosa to the adventitia, or from the submucosa to the 
adventitia) (7) (Figure 1). To facilitate further analysis, an 
absence of residual tumor cells at the site of the primary 
tumor was characterized as type 0 in our study.

The TRG after NCRT was re-evaluated using the 
Mandard-TRG system as follows (14): TRG 1: an absence 
of tumor cells (complete regression); TRG 2: isolated 
residual tumor cells scattered through the fibrosis; TRG 
3: an increased number of residual tumor cells but with 
fibrosis still predominant; TRG 4: the presence of residual 
tumor cells which outgrow the fibrosis; and TRG 5, an 
absence of evidence of regression (Figure 2).

Based on the degree of inflammatory cell infiltration 
per microscopic field, inflammation in the primary tumor 
was classified into four grades: no infiltration: an absence 
of inflammatory cells throughout the whole specimen; low 

infiltration: inflammatory cells accounting for less than 
one-third of the cells in each field; moderate filtration: 
inflammatory cells accounting for between one-third and 
two-thirds of the cells in each field; and high infiltration: 
inflammatory cells accounting for more than two-thirds of 
the cells in each field.

Follow-up

The main methods of follow-up were telephone calls, 
outpatient visits, and hospitalization review. After surgery, 
patients were followed-up every 3 months during the 
first year and every 6 months during the second year. 
Diagnostic examination was performed only in cases of 
suspected recurrence. Locoregional recurrence was defined 
as recurrence in the tumor bed or anastomotic recurrence 
at the primary disease site or regional lymph nodes. Distant 

Figure 1 Four categories of Japanese residual tumor pattern in esophageal wall tissue after NCRT using HE staining. (A) Type 1 (shallow 
remnant within EP to MM layers); (B) type 2 (central remnant within SM to MP layers); (C) type 3 (deep remnant within MP to AD layers); 
(D) type 4 (diffuse remnant from EP to AD layers). Scale bars in images, 200 μm. NCRT, neoadjuvant chemoradiotherapy; EP, epithelium; 
MM, muscularis mucosa; SM, submucosa; MP, muscularis propria; AD, adventitia.
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Figure 2 Histological images of each Mandard-TRG by HE staining. (A) TRG 1 (no residual tumor cells, tumor complete regression 
with significant calcification); (B) TRG 2 (single residual tumor cell scattered through the fibrosis); (C) TRG 3 (an increased number of 
residual tumor cells but cells outgrown by fibrosis); (D) TRG 4 (residual tumor cells outgrowing fibrosis); (E) TRG 5 (no evidence of tumor 
regression). Scale bars in images, 200 μm. TRG, tumor regression grade.
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metastasis was defined as metastasis to other organs.

Statistical analysis

All statistical analyses were performed using IBM SPSS 
Statistics for Windows, version 25.0 (IBM, Corp., Armonk, 
NY, USA). Categorical variables were presented as 

frequencies and compared using Pearson’s chi-square test 
and Fisher’s exact test according to the cell counts. Ordered 
categorical variables were compared using the Kruskal-
Wallis test. Correlations between groups were assessed 
using Kendall’s tau-b. OS was defined as the time from 
the date of surgery to the date of death or the last patient 
contact. Progression-free survival (PFS) was defined as the 
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time from the date of surgery to recurrence, any relapse, or 
death. Survival was analyzed using Kaplan-Meier curves. A 
two-sided P value of <0.05 was considered to be statistically 
significant.

Results

Patient characteristics

A total of 103 patients who underwent NCRT followed by 
surgery were enrolled. Among the 103 patients, 93 (90.3%) 
were male and 59 (57.3%) were ≥60 years old. In 13 (12.6%), 
57 (55.3%), and 33 (32%) cases, the tumor was located 
in the upper, middle, and lower third of the esophagus, 
respectively. Based on histopathological data, the majority 
of patients (72, 69.9%) had poorly differentiated tumors. 
A total of 35 (34%) patients achieved pCR, and 68 (66%) 
patients had pRT (Table 1).

Differentiation and inflammation classification in patients 
with pCR

The pCR rate for patients with poorly differentiated tumors 
was 43.1% (31/72), which was higher than the pCR rates 
among patients with well and moderately differentiated 
tumors (P=0.002). Interestingly, the rate of pCR declined 
with the grade of inflammation, except in 1 case with no 
inflammatory response. However, no significant correlation 
was noted between the inflammation classification and pCR 
rate (Table 2).

Pathological features of patients with pRT

A total of 68 patients had pRT, including 4 (3.9%) patients 
who achieved a pCR in the primary tumor but not in the 
lymph node (ypT0N+). According to the Japanese pattern 
of residual tumor, there were 18 (26.5%), 16 (23.5%), 
6 (8.8%), and 24 (35.3%) patients with type 1, 2, 3, and 
4 patterns, respectively, after NCRT (Table 1). With 
respect to TRG, 39 (37.9%), 20 (19.4%), 24 (23.3%), 17 
(16.5%), and 3 (2.9%) patients had TRG 1, 2, 3, 4, and 5, 
respectively. The relationship between the Japanese pattern 
and Mandard-TRG was assessed using Kendall’s tau-b, and 
the results revealed a strong positive correlation between 
them (Kendall’s tau-b =0.857, P<0.001). Low and moderate 
inflammatory infiltration was dominant in all resected 
specimens, especially in those with TRG 1.

Lymph nodes

The median lymph node yield was 17 (range: 2–41). 
Persistent tumor metastasis was noted in 53 lymph nodes 
of 28 (27.2%) patients. Among the patients with lymph 
node metastasis, the mean ratio of positive to total lymph 
nodes was 13.3% (range: 4–33%). Also, we analyzed the 
correlations of other pathological parameters with lymph 
node metastasis. Lymph node metastasis was not found to 
be significantly correlated with sex, age, or tumor location, 
but it was significantly correlated with the degree of 
differentiation (Table 3). The lymph node metastasis rate 
was higher in moderately differentiated tumors than in well 
or poorly differentiated tumors (P<0.001). Furthermore, the 
primary TRG was discovered to be associated with lymph 
node metastasis (Kendall’s tau-b =0.315, P =0.001). The 
rates of lymph node metastasis with different Mandard-
TRG grades were as follows: TRG 1 (4 patients, 10.3%), 
TRG 2/3 (14 patients, 31.8%); and TRG 4/5 (10 patients,  
50%). This observation indicated that the higher the 
TRG, the more likely lymph node metastasis was to 
occur (P=0.003). No significant difference was noted in 
the recurrence rate between the positive lymph node and 
negative lymph node groups (39.3% vs. 21.3%, P=0.08).

Oncological outcomes

The median follow-up duration for all patients was 
17 (range: 2–29) months. We analyzed OS and PFS in 
patients according to different pathological characteristics. 
The 1-year OS and PFS rates of all patients were 76.7% 
and 67%, respectively. No significant differences were 
noted between patients with pCR and those with pRT 
in terms of OS (82.9% vs. 73.5%, log-rank P=0.303) or 
PFS (71.4% vs. 64.7%, log-rank P=0.428) (Figure 3A,B). 
Although no significant difference was noted in OS (types 
1/2/3/4 =88.9%/75%/66.7%/62.5%, log-rank P=0.216) 
among patients with different residual tumor patterns, a 
significant difference in PFS was observed (types 1/2/3/4 
=88.9%/62.5%/50%/50%, log-rank P=0.048) (Figure 3C). 
Moreover, a significant difference was noted in the 1-year 
PFS rates of patients with different tumor differentiation 
grades (well/moderate/poor =100%/38.1%/70.8%, log-rank 
P=0.001) (Figure 3D). Further, we analyzed the OS and PFS 
curves of patients grouped according to lymph node status. 
The outcomes in the negative lymph node group were 
significantly better than those in the positive lymph node 
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Table 1 Pathological characteristics of patients and their correlation with survival status (n=103)

Characteristics Total patients, n (%) 1-year OS (%) P value 1-year PFS (%) P value

Sex 0.268 0.689

Male 93 (90.3) 75.3 66.7

Female 10 (9.7) 90.0 70.0

Age 0.9932 0.716

<60 years 44 (42.7) 77.3 70.5

≥60 years 59 (57.3) 76.3 64.4

Tumor location 0.448 0.303

Upper 13 (12.6) 76.9 76.9

Middle 57 (55.3) 80.7 70.2

Lower 33 (32.0) 69.7 57.6

Histological differentiation 0.108 0.001

Well differentiated 10 (9.7) 100.0 100.0

Moderately differentiated 21 (20.4) 66.7 38.1

Poorly differentiated 72 (69.9) 76.4 70.8

No. of lymph nodes dissected

Median [range] 17 [2–41]

Lymph node metastasis 0.048 0.008

Negative 75 (72.8) 81.3 73.3

Positive 28 (27.2) 64.3 50.0

Positive to total lymph node ratio 0.303 0.428

Mean [range] 13.3 [4–33]

pCR 35 (34.0) 82.9 71.4

pRT 68 (66.0) 73.5 64.7

Japanese residual tumor pattern* 68 (100.0) 0.216 0.048

Type 1 18 (26.5) 88.9 88.9

Type 2 16 (23.5) 75.0 62.5

Type 3 6 (8.8) 66.7 50.0

Type 4 24 (35.3) 62.5 50.0

*, four patients who achieved a complete response in the primary tumor but had residual disease in lymph nodes (ypT0N+) were excluded. 
OS, overall survival; PFS, progression-free survival; pCR, pathological complete response; pRT, pathological residual tumor.

group, with the 1-year OS rates in the negative and positive 
lymph node groups being 81.3% and 64.3%, respectively 
(P=0.048), and the 1-year PFS rates being 73.3% and 50%, 
respectively (P=0.008) (Figure 3E,F).

Locoregional recurrence or distant metastasis was recorded 
in 27 of 103 (26.2%) patients. Patients who experienced 
recurrence or metastasis had poorer 1-year OS than patients 

without recurrence or metastasis (metastasis/no metastasis 
=37%/90.8%, log-rank P<0.001). The median OS for 
patients with recurrence or metastasis was only 12 months.  
There were no cases of recurrence or metastasis in a well-
differentiated tumor in this cohort. Recurrence or metastasis 
occurred in 11 of 21 (52.4%) patients with moderately 
differentiated tumors and in 16 of 72 (22.2%) patients with 
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Table 2 Tumor response was related to the pathological characteristics of the primary tumor

Characteristics pCR (n=35), n (%) pRT (n=68), n (%) Total P value

Histological differentiation 0.002

Well differentiated 3 (30.0) 7 (70.0) 10

Moderately differentiated 1 (4.8) 20 (95.2) 21

Poorly differentiated 31 (43.1) 41 (56.9) 72

Inflammation classification* 0.660

Low infiltration 16 (40.0) 24 (60.0) 40

Moderate infiltration 16 (31.4) 35 (68.6) 51

High infiltration 3 (27.3) 8 (72.7) 11

*, one patient without any infiltration was excluded from the analysis due to the insufficient sample size. pCR, pathological complete 
response; pRT, pathological residual tumor.

Table 3 The relationships of pathological characteristics with lymph node status and recurrence/metastasis status

Characteristics
Lymph node status, n (%)

P value
Recurrence or metastasis status, n (%)

P value
Negative Positive Negative Positive

Sex 1.00 0.719

Male 68 (73.1) 25 (26.9) 69 (74.2) 24 (25.8)

Female 7 (70.0) 3 (30.0) 7 (70.0) 3 (30.0)

Age 0.38 0.826

<60 years 30 (68.2) 14 (31.8) 33 (75.0) 11 (25.0)

≥60 years 45 (76.3) 14 (23.75) 43 (72.9) 16 (27.1)

Histological differentiation 0.00 0.004

Well differentiated 7 (70.0) 3 (30.0) 10 (100.0) 0 (0.0)

Moderately differentiated 8 (38.1) 13 (61.9) 10 (47.6) 11 (52.4)

Poorly differentiated 60 (83.3) 12 (16.7) 56 (77.8) 16 (22.2)

Location 0.67 0.314

Upper 11 (84.6) 2 (15.4) 10 (76.9) 3 (23.1)

Middle 40 (70.2) 17 (29.8) 45 (78.9) 12 (21.1)

Lower 24 (72.7) 9 (27.3) 21 (63.6) 12 (36.4)

Mandard-TRG 0.003 0.330

TRG 1 35 (89.7) 4 (10.3) 32 (82.1) 7 (17.9)

TRG 2/3 30 (68.2) 14 (31.8) 31 (70.5) 13 (29.5)

TRG 4/5 10 (50.0) 10 (50.0) 13 (65.0) 7 (35.0)

Total 75 (72.8) 28 (27.2) 76 (73.8) 27 (26.2)

TRG, tumor regression grade.
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Figure 3 Kaplan-Meier OS and PFS. (A) OS in the pCR and pRT groups; (B) PFS in the pCR and pRT groups; (C) PFS of patients with 
different Japanese residual tumor patterns; (D) PFS of patients with different degrees of tumor differentiation; (E) OS of patients with 
and without lymph node metastasis; (F) PFS of patients with and without lymph node metastasis. Type 1: shallow remnant; type 2: central 
remnant; type 3: deep remnant; type 4: diffuse remnant. OS, overall survival; PFS, progression-free survival; pCR, pathological complete 
response; pRT, pathological residual tumor.

poorly differentiated tumors (P=0.004) (Table 3). Local 
recurrence (6/11, 54.5%) and distant metastasis (5/11, 45.5%) 
were each observed in approximately half of patients with 
moderately differentiated tumors. However, patients with 
poorly differentiated tumors were more likely to experience 
distant metastasis (11/16, 68.75%).

Discussion

Study of the pathological characteristics and changes of 

ESCC after NCRT is meaningful to providing information 
for the assessment of tumor response. In this study, we 
described in detail the pathological characteristics of ESCC 
after NCRT and their association with tumor treatment 
response and prognosis. We first assessed the pathological 
characteristics of patients with ESCC who received NCRT 
using the Japanese residual tumor pattern, Mandard-TRG 
system, local inflammatory infiltration classification, and 
lymph node status. We found that patients with poorly 
differentiated tumors showed a better response to NCRT 
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than those with well or moderately differentiated tumors, 
which is in line with the findings of a previous study (15). A 
possible reason for this is that poorly differentiated tumors 
have a high turnover of cells, which increases their likelihood 
of being affected by DNA damage and apoptosis following 
NCRT (16). However, a previous study reported that poor 
tumor differentiation was an independent prognostic factor 
for recurrence after treatment in some solid tumors (17-19),  
suggesting that esophagectomy and surveillance are 
important after surgery in patients with pCR.

The present study reported that a high degree of 
inflammatory cell infiltration was associated with the 
carcinogenesis of esophageal cancer, which was similar with 
the results of previous studies (20,21). Local inflammatory 
cell infiltration may provide important information 
regarding tumor response; however, its composition is 
complex. Local infiltration by inflammatory cells caused 
by proinflammatory cytokines induces, rather than tumor 
increases and tumor proliferation stimulating a high-grade 
local immune response, which may prevent further tumor 
dissemination and progression (22). In this study, low and 
moderate inflammatory cell infiltration was dominant in 
patients with pCR, and 11 patients with high inflammatory 
infiltration and without TRG 4/5 achieved a good response 
in the primary tumor. Although no statistical significance 
was found, it can be conceivably hypothesized that before 
pCR, the degree of inflammatory cell infiltration in the 
primary tumor is high and gradually decreases after 
pCR. However, patients with a high level of infiltration 
may not achieve complete regression in the primary 
tumor; therefore, an interval of 5 to 6 weeks between 
the completion of NCRT and surgery is insufficient for 
obtaining a sufficient response to NCRT. A previous study 
reported that a time interval of 80 to 89 days between 
the completion of NCRT and surgery could significantly 
increase the odds of achieving pCR (23). Furthermore, 
recurrence/relapse was associated with high level of CD4+ 
T cell infiltration (24). In head and neck squamous cell 
carcinoma, the immunosuppressive milieu can be modified 
after chemoradiotherapy and is supposed to have a 
prognostic beneficial effect (25). Clarifying the relationship 
between inflammatory infiltration and tumor response 
to NCRT constitutes a considerable challenge, and it is 
necessary to perform large-sample studies to illustrate the 
correlation.

In the present study, the majority of patients (66%) 
had residual disease after NCRT. Hence, one of the most 
significant current discussions about patients with pRT 

is the relationships between pathological parameters and 
prognosis. We found persistent nodal disease after NCRT 
in 4 (3.9%) patients with pCR in the primary tumor 
(ypT0N+). The OS of these patients was lower than that of 
patients with pCR (26) and similar to that of patients with 
ypT+N+ (27). However, because this study enrolled a small 
number of patients, no significant difference was noted in 
1-year OS between patients with ypT0N+ and those with 
pCR or ypT+N+. Regarding the tumor residual pattern 
in the primary tumor, the dominant pattern in this study 
was diffuse remnant, followed by shallow remnant, central 
remnant, and deep remnant. Residual tumor cells were 
commonly present in adventitia, which is similar to the 
findings of recent studies on esophageal cancer treated with 
NCRT, which mostly comprised patients with esophageal 
adenocarcinoma (28). However, this finding is inconsistent 
with an observation made in a previous study, which 
reported that the mucosa and submucosa of the esophageal 
wall are commonly affected after chemoradiotherapy for 
esophageal cancer (29). The presence of residual tumor 
cells in the mucosa and submucosa increases the difficulty 
of diagnosing residual tumors after NCRT. Hence, the use 
of a TRG system to evaluate tumor response after NCRT 
is essential in clinical management. Many TRG systems 
exist (14,30-33); in this study, we selected the Mandard-
TRG system to assess the resected specimens. The results 
revealed a strong positive correlation between the Japanese 
pattern of residual tumor and the Mandard-TRG system, 
indicating that deeper tumor invasion was associated with a 
worse response to NCRT in primary tumors.

In the present study, the rate of lymph node metastasis 
was 27.2%, and the rate of lymph node metastasis was 
associated with differentiation and regression of the 
primary tumor. Lymph node metastasis is associated with 
poor prognosis (34), and lymph node down-staging after 
NCRT may improve prognosis (10,35). In this analysis, 
patients with lymph node metastasis had shorter 1-year OS 
and PFS than those with negative lymph nodes; however, 
no significant differences were noted in the outcomes 
of patients with different TRGs, which indicated lymph 
node status to be a strong prognostic factor with greater 
importance than primary tumor regression. Moreover, it 
is critical for patients with positive lymph nodes to receive 
adjuvant treatment. A previous study reported that adjuvant 
treatment could significantly improve the median OS of 
patients with lymph node metastasis after surgery (36).

In the present study, we found that tumor differentiation 
was associated with lymph node metastasis, tumor 
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recurrence, and distant metastasis. According to previous 
reports, poorly differentiated tumors should carry a high 
risk of both lymph node and distant metastases (37,38); 
however, in the present study, moderately differentiated 
tumors were associated with high rates of lymph node 
metastasis and tumor recurrence, as well as poor PFS. A 
possible reason for this is that moderately differentiated 
tumors are insensitive to NCRT and have a high rate of 
lymph node metastasis and local recurrence or distant 
metastasis, which lead to moderately differentiated tumor 
with poor OS and PFS. Also, we found that the dominant 
type of metastasis in patients with poorly differentiated 
tumors was distant metastasis, which suggests that the 
diagnosis of micrometastases is a problem that urgently 
needs to be addressed.  However,  the accuracy of 
diagnosing micrometastases in ESCC can be improved 
with the application of technological developments such 
as liquid biopsy. Further, our results revealed that poorly 
differentiated tumors were associated with a better short-
term prognosis and a worse long-term prognosis than well 
or moderately differentiated tumor, while the prognosis for 
moderately differentiated tumors was poor in the short and 
long term. However, a large-sample clinical trial should be 
conducted to verify this inference.

Our results are subject to at least three limitations. 
First, this was a retrospective study conducted at a single 
institution. Hence, the representativeness of the results may 
be influenced by unmeasured and unknown confounders. 
Second, the number of patients enrolled was small; 
therefore, a large prospective study should be conducted to 
verify our findings. Finally, the follow-up time was too short 
to calculate a statistically significant correlation between 
survival and pathological features after NCRT.

Conclusions

Our study assessed the pathological characteristics of ESCC 
and their prognostic value after NCRT. The results showed 
that patients with poorly differentiated tumors can achieve 
an excellent short-term response but have dismal long-term 
survival, while those with moderately differentiated tumors 
have poor outcomes in both the short and the long term. 
Furthermore, lymph node status shows a higher prognostic 
value than primary tumor regression. For high-risk patients 
with ESCC, systematic assessment of the pathological 
characteristics after NCRT can provide important 
information regarding prognosis and facilitate treatment 
decision-making.
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