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Abstract: According to the article “Cancer statistics in China 2015”, esophageal cancer is the fourth most common 
cause of cancer-related deaths in China, and more than 90% of these are from esophageal squamous carcinoma, 
and more than half of these patients were diagnosed at an advanced stage. For locally advanced esophageal can-
cer in Western countries, neoadjuvant chemotherapy or chemoradiotherapy are the standard treatments of choice, 
especially for esophageal squamous carcinoma. Neoadjuvant chemotherapy, rather than chemoradiotherapy, has 
been incorporated into the standard treatment strategy for resectable esophageal squamous cell carcinoma in 
Japan, according to the results of the JCOG9907 trial. In many Asian countries such as China, few large, prospective, 
randomized studies have investigated the value and optimal application of neoadjuvant therapy followed by surgery 
for patients with locally advanced resectable esophageal squamous cell carcinoma. At present, the application 
of neoadjuvant therapy in thoracic esophageal squamous cell carcinoma in many Asian countries has conflicting 
results in published studies.

Keywords: ESCC, neoadjuvant CT, neoadjuvant CRT, pCR, progress 

Background

Esophageal cancer (EC) remains a significant 
cause of cancer-related mortality worldwide 
and carries a poor prognosis both in the We- 
stern and Eastern countries. According to the 
article “Cancer statistics in China 2015”, EC is 
the third most commonly diagnosed cancer 
and the fourth most common cause of cancer-
related deaths in China, and of these, more 
than 90% are from esophageal squamous cell 
carcinoma (ESCC) [1]. ESCC is also the most 
common histologic type of EC in many Asian 
countries, such as Japan and Korea, and about 
half of the patients with this histologic type are 
diagnosed at an advanced stage.

For patients with locally advanced esophageal 
cancer, surgery by itself provides poor locore-
gional control and fails to address micrometa-
static disease. The addition of surgical resec-
tion to chemoradiation provides a modest sur-
vival advantage, so multimodal therapy has 
become part of the treatment regimen [2]. How- 

ever, neoadjuvant chemotherapy (CT) or neoad-
juvant chemoradiotherapy (CRT) are the stan-
dard treatments of choice for locally advanced 
esophageal cancer in Western countries [3]. 
Moreover, many clinical trials in Western coun-
tries have included patients who had esopha-
geal adenocarcinoma but did not provide accu-
rate information regarding the esophageal por-
tions. ESCC is infrequently seen in Western 
countries, but it is the predominant histologic 
type in China. An increasing number of studies 
support the view that ESCC and esophageal 
adenocarcinoma differ in terms of their patho-
genesis, epidemiology, tumor biology, and prog-
nosis [4, 5]. Many clinical trials in Asian coun-
tries have explored the value of neoadjuvant  
CT or CRT in potentially resectable ESCC, but 
these studies have produced conflicting results. 
Few large, prospective, randomized studies 
have investigated the effectiveness of esopha-
gectomy in patients with ESCC who receive  
neoadjuvant CT or CRT through modern, inten-
sity-modulated radiotherapy techniques. In this 
review, we will discuss what is known about the 
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efficacy and safety of neoadjuvant CT or CRT in 
patients with resectable ESCC.

Neoadjuvant chemotherapy

The largest randomized controlled trial in the 
West assessing neoadjuvant CT plus esopha-
gectomy compared to esophagectomy alone 
was the EC trial conducted by the British Me- 
dical Research Council, a trial that involved 
802 patients and included patients with both 
adenocarcinoma (70%) and SCC (30%) and 
multiple primary tumor sites (7% upper third of 
the esophagus, 25% middle third of the esoph-
agus, 64% lower third of the esophagus, and 
10% gastric cardia), which showed a significant 
improvement in OS (HR for death of 0.79, 95% 
CI 0.67-0.93, P = 0.004) and in the 2-year OS 
rate in patients treated with neoadjuvant CT 
(43 vs. 34%) compared to esophagectomy al- 
one [6]. In Japan, according to the results of a 
trial conducted by the Japan Clinical Oncology 
Group (JCOG9907), neoadjuvant CT with cis- 
platin and 5-fluorouracil (CF) has become the 
standard treatment for resectable stage II/III 
thoracic esophageal carcinoma. However, a 
subgroup analysis of the study has shown the 
survival benefits of neoadjuvant CT with CF for 
stage III to be insufficient compared to stage II 
[7]. Another randomized clinical trial and a sub-
sequent meta-analysis supported the practice 
of neoadjuvant CT for ESCC patients treated 
with open esophagectomy. Neoadjuvant CT has 
been incorporated into the standard treatment 
strategy for resectable ESCC in Japan [8, 9].

In many Asian countries, the tumor locations of 
most ESCC patients were in the upper to mid-
dle third of the esophagus. In ESCC patients 
with the main tumor located in the lower third 
of the esophagus, as long as the tumor did not 
invade the aorta, curative resection could be 
achieved by a combined resection of the pleu-
ra, pericardium, or diaphragm if necessary. The 
upper to middle third of the esophagus is sur-
rounded by several vital organs, including the 
trachea, bronchi, aorta, and pulmonary veins, 
and esophageal cancer could directly invade 
such unresectable organs. Some ESCC patients 
probably cannot benefit from neoadjuvant CT, 
and about 13.0% of patients whose tumors had 
been initially diagnosed as resectable diseases 
could not undergo curative resection during or 
after neoadjuvant CT with CF for ESCC [10]. 

Patients in Asian countries who had cT3 tu- 
mors, a main tumor located in the upper to the 
middle third of the esophagus, the presence  
of intramural metastases, or the presence of 
lymph node metastases were independent risk 
factors for treatment failure of neoadjuvant CT 
with CF. In Japan, Konishi et al. [11] analyzed 
the clinicopathological features and survival  
of 152 patients with clinical stage II/III ESCC 
who received neoadjuvant CT with CF followed 
by radical esophagectomy. The R1/2 resection 
rate was higher (P = 0.06) and the high histo-
logical response rate was significantly lower (P 
= 0.05) in those with clinical stage III disease. 
The author considered that neoadjuvant CT 
with CF is effective for patients with clinical 
stage II ESCC, while its potency may be lower 
for those with clinical stage III or cT3 disease. 
Matsuda et al. reported that no significant dif-
ference was observed in the overall survival of 
patients with clinical stage III disease between 
those receiving neoadjuvant chemotherapy 
with CF and those receiving up-front surgery 
[12]. In stage III or cT3 disease ESCC patients, 
neoadjuvant CT with CF was considered to be 
insufficient, and the efficacy of alternative st- 
rategies, such as triplet chemotherapy or neo-
adjuvant CRT, should be evaluated. Docetaxel 
is one of the most promising drugs for esopha-
geal cancer, and recent studies investigating 
the neoadjuvant CT with docetaxel plus CF 
(DCF) reported its strong antitumor activity 
[13]. A three-arm phase III trial (JCOG1109) 
comparing CF versus triplet chemotherapy ver-
sus chemoradiotherapy as a neoadjuvant ther-
apy for locally advanced esophageal cancer is 
ongoing [14].

Although neoadjuvant CT is the standard treat-
ment for locally advanced operable esophageal 
squamous cell carcinoma in Japan, a recently 
published article [15] elucidated the relatively 
low use of neoadjuvant therapy for thoracic 
ESCC in Japan. Of the 5016 patients with stage 
IB-III thoracic ESCC at the 305 participating 
hospitals, only 34.2% received neoadjuvant 
therapy, 29.5% received neoadjuvant CT, and 
4.7% received neoadjuvant CRT. In Japan, re- 
latively few patients with resectable locally 
advanced thoracic ESCC receive neoadjuvant 
therapy, with older patients and patients at 
lower volume hospitals being less likely than 
other patients to receive neoadjuvant therapy. 
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The author recommends that treatment deci-
sion-making processes be assessed at both 
the patient and hospital levels so that patients 
are able to consider various treatment opti- 
ons, including neoadjuvant therapy in Japan. In 
Asian countries, China is a large country with 
more than half of the world’s ESCC, but there 
are very few large-scale clinical studies on neo-
adjuvant therapy for ESCC to date. A phase III 
randomized controlled trial to compare neoad-
juvant CT versus surgery alone for ESCC was 
launched in June 2015 in China [16]. In this 
study a total of 528 patients will be recruited 
from eight Chinese institutions within 2.5 years. 
Overall survival is the primary endpoint, and 
the secondary endpoints include disease-free 
survival, the R0 resection rate, the complica-
tion rate, perioperative mortality, days of hospi-
talization, quality of life, the neoadjuvant CT 
clinical response rate, the pathologic respon- 
se rate, toxicities of neoadjuvant CT, prognostic 
factors, predictive factors, progression-free sur- 
vival, and adverse events.

Neoadjuvant chemoradiotherapy

Neoadjuvant CT is expected to improve curative 
resection rates as well as eliminate microme-
tastases. However, some studies have suggest-
ed that neoadjuvant CT alone is adequate for 
adenocarcinomas, but some ESCC patients 
experience a progression of the disease during 
preoperative treatment, and surgery may be 
excluded as a treatment in such patients, so 
neoadjuvant CRT can be more suitable for ES- 
CC because of the high need for tumor downsiz-
ing to achieve a complete radical resection. A 
recent randomized controlled trial from Sweden 
and Norway revealed that neoadjuvant CRT 
results in a higher histological complete res- 
ponse rate, a higher R0 resection rate, and a 
lower frequency of nodal metastasis, without 
significantly affecting survival compared to ne- 
oadjuvant CT [17]. 

In many Asian countries, few large, prospec- 
tive, randomized studies have investigated the 
value and optimal application of neoadjuvant 
CRT followed by surgery or definitive concurrent 
chemoradiotherapy for patients with ESCC. To 
the best of our knowledge, there is limited data 
available to support which kind of neoadjuvant 
therapy is better for patients with ESCC. In 
china, Chen et al. retrospectively studied ESCC 
patients with resectable stage II/III and demon-

strated that neoadjuvant CRT has superior OS 
over adjuvant chemoradiation and does not 
increase postoperative complications for local-
ly advanced esophageal cancer. Neoadjuvant 
CRT is effective in downstaging the majority of 
patients and effectively increasing the chance 
for an R0 resection, which can translate into 
the improvement of overall survival [18]. This 
research is of great importance, because squa-
mous cell carcinoma is the most common his-
tologic type of esophageal cancer globally, and 
about half of the patients with this histologic 
type are found to have the tumor at an advanc- 
ed stage. Hao et al. [19] retrospectively ana-
lyzed a total of 111 patients with locally 
advanced ESCC (T2-4aN0-1M0) who received 
neoadjuvant treatment in China from January 
2009 to January 2014. Among them, 53 cases 
received one cycle of neoadjuvant CRT while 
the remaining 58 received two cycles of neo- 
adjuvant CT alone before surgery. Neoadjuvant 
CRT may achieve a higher pathological com-
plete response (pCR) rate than neoadjuvant CT 
without increasing the odds of postoperative 
morbidity, but the survival rate was similar 
between the two treatment groups. On August 
8, 2018, the largest randomized controlled trial 
to compare the survival and safety of neoadju-
vant CRT plus surgery with surgery alone in 
patients with locally advanced ESCC in China 
was published in the Journal of Clinical 
Oncology [20]. From June 2007 to December 
2014, 451 patients with potentially resectable 
thoracic ESCC, clinically staged as T1-4N1M0/
T4N0M0, were randomly allocated to a NCRT 
plus surgery group (CRT group); n = 224 and a 
surgery alone group (S group); n = 227. In the 
CRT group, the patients received vinorelbine 25 
mg/m2 intravenously (IV) on days 1 and 8 and 
cisplatin 75 mg/m2 IV day 1, or 25 mg/m2 IV on 
days 1 to 4 every 3 weeks for two cycles, with  
a total concurrent radiation dose of 40.0 Gy 
administered in 20 fractions of 2.0 Gy over 5 
days per week. The pathologic complete res- 
ponse rate was 43.2% in the CRT group. Com- 
pared with the S group, the CRT group had a 
higher R0 resection rate (98.4% vs. 91.2%; P = 
0.002), a better median overall survival (100.1 
months vs. 66.5 months; hazard ratio, 0.71; 
95% CI, 0.53 to 0.96; P = .025), and a pro-
longed disease-free survival (100.1 months v 
41.7 months; hazard ratio, 0.58; 95% CI, 0.43 
to 0.78; P = 0.001). Leukopenia (48.9%) and 
neutropenia (45.7%) were the most common 
grade 3 or 4 adverse events during chemora-
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diotherapy. Incidences of postoperative compli-
cations were similar between the groups, with 
the exception of arrhythmia (CRT group: 13% 
vs. the S group: 4.0%; P = 0.001). Peri-treatment 
mortality was 2.2% in the CRT group vs. 0.4% in 
the S group (P = 0.212). This trial shows that 
neoadjuvant CRT plus surgery improves surviv-
al over surgery alone among patients with local-
ly advanced ESCC, with acceptable and man-
ageable adverse events.

RTOG 85-01 reported that patients with locally 
advanced, esophageal cancer received defini-
tive chemoradiation and achieved a 26% 5- 
year overall survival, with the major pattern of 
failure being local recurrence. Barbetta and col-
leagues [21] showed that neoadjuvant CRT 
plus surgery was associated with a lower risk of 
local recurrence and improved long-term sur-
vival. Notably, the study confirmed the impor-
tance of surgery in the treatment of advanced 
esophageal cancer after chemoradiation. Lin et 
al. [22] analyzed data from patients with tho-
racic ESCC in the Taiwan Cancer Registry data-
base. 3522 patients who had thoracic ESCC 
without distant metastasis were enrolled and 
categorized into the following groups according 
to treatment modality: group 1, those who 
underwent surgery alone; group 2, those who 
received trimodal therapy; and group 3, those 
who received definitive concurrent chemoradia-
tion. Group 1 was used as the control arm for 
investigating the risk of mortality after treat-
ment. After adjustment for confounders, the 
adjusted hazard ratios and 95% confidence 
intervals (CIs) for overall mortality in patients 
with clinical stages I, IIA, IIB, IIIA, IIIB, and IIIC 
ESCC were 2.01 (95% CI, 0.44-6.18), 1.65 
(95% CI, 0.99-2.70), 1.48 (95% CI, 0.91-2.42), 
0.66 (95% CI, 1.08-1.14), 0.39 (95% CI, 0.26-
0.57), and 0.44 (95% CI, 0.24-0.83), respec-
tively, in group 2; and 2.06 (95% CI, 1.18-3.59), 
2.65 (95% CI, 1.76-4.00), 2.25 (95% CI, 1.49-
3.39), 1.34 (95% CI, 0.79-2.28), 0.82 (95% CI, 
0.57-1.17), and 0.93 (95% CI, 0.51-1.71), 
respectively, in group 3. Trimodal therapy may 
be beneficial for the survival of patients with 
advanced-stage (IIIA-IIIC) ESCC. Yen et al. [23] 
retrospectively analyzed the patients from the 
Taiwan Cancer Registry database and suggest-
ed that neoadjuvant CRT followed by esopha-
gectomy can be more beneficial in clinical prac-
tice for patients with ESCC in Asian popula-
tions, particularly for those with advanced AJCC 
clinical stages (≥ IIA). For patients with clinical 
stage I disease, definitive concurrent chemo- 

radiation might be a feasible and favorable 
choice. However, for those with more advanced 
stages of TESCC (stage IIIA-IIIC), definitive CCRT 
is not an ideal therapy. Moreover, compared 
with definitive concurrent chemoradiation, neo-
adjuvant CRT followed by esophagectomy can 
reduce the mortality rate by greater than 50%. 

Many previous studies of neoadjuvant CRT for 
esophageal cancer in Western countries have 
included the cancer location of the esophageal 
or esophagogastric-junction or the gastric area 
in their investigation. Moreover, given that 
ESCC is highly sensitive to chemoradiotherapy, 
and that ESCC and adenocarcinoma of the 
esophagus or esophagogastric-junction are his-
topathologically different, we believe that the 
ESCC and esophageal adenocarcinoma should 
be considered separately. ESCC is the most 
common histology in Asia and Eastern Europe, 
whereas adenocarcinoma accounts for more 
than 70% of all EC in the United States and 
Western Europe, with a rapidly increasing inci-
dence in the past 30 years. So the treatment 
guideline recommendations of esophageal can-
cer differ among different countries. For exam-
ple, based on a clinical trial and meta-analyses 
conducted in Western countries [3, 24, 25],  
the guidelines issued by the European Society 
for Medical Oncology and American National 
Comprehensive Cancer Network recommend 
neoadjuvant CT and neoadjuvant CRT at the 
Grade A level, both with strong evidence for effi-
cacy and a substantial clinical benefit for the 
treatment of locally advanced thoracic ESCC. In 
contrast, based on the result of JCOG 9907 [7] 
in Japan that showed the benefit of neoadju-
vant CT with CF is the standard for Stages II-III 
TESCC at this point. Due to the absence of pub-
lished clinical trials on neoadjuvant CRT, the 
Japanese guidelines recommend neoadjuvant 
CT at the Grade B level, while neoadjuvant CRT 
is set at the Grade C1 level, with the latter rep-
resenting the current opinion that the treat-
ment may be useful, but there is a lack of  
high-level scientific evidence. Treatment modal-
ities for the optimal management of patients 
with ESCC remain controversial in many Asian 
countries.

The optimal treatment for ESCC patients who 
respond well after neoadjuvant CRT

ESCC often responds well to neoadjuvant CRT, 
based on a large cohort of patients from a pub-
lished analysis. In the CROSS trial, the pCR  
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rate in both the tumor and lymph nodes was 
achieved in 49% of patients with ESCC or 
esophago-gastric junctional squamous cell car-
cinoma. In the latest randomized controlled 
trial to compare neoadjuvant CT with neoadju-
vant CRT for thoracic esophageal cancer or 
esophago-gastric junctional cancer, a subgroup 
analysis revealed that neoadjuvant CRT result-
ed in a higher pCR rate among patients with 
squamous cell carcinoma (42%) [17]. Xi et al. 
[26] retrospectively reviewed 895 EC patients 
who underwent neoadjuvant CRT followed by 
esophagectomy at 3 academic institutions in 
America and China, including 207 patients with 
ESCC (23.1%) and 688 patients with esopha-
geal adenocarcinoma (76.9%), and the pCR 
rate was significantly higher for ESCC compar- 
ed with esophageal adenocarcinoma (44.9% 
vs. 25.9%, P < 0.001). Tong et al. [27] report- 
ed that 31% of patients achieved pCR among 
175 patients recruited in Hong Kong.

ESCC was associated with a significantly higher 
pCR rate than in esophageal adenocarcinoma 
patients who underwent neoadjuvant CRT. This 
incidence indicates that some patients who 
achieve a pCR after neoadjuvant CRT might 
undergo an unnecessary subsequent opera-
tion. Therefore, different treatment and surveil-
lance strategies might be considered accord-
ing to the histologic subtypes and pathologic 
responses of EC patients who received neoad-
juvant CRT. A clinical question thus is raised 
whether surgery is necessary for patients with 
advanced ESCC when they have a pCR after 
neoadjuvant CRT. In theory, patients who achi- 
eved a pCR after neoadjuvant CRT may not 
need surgery indeed, so patients in this sub-
group may be able to avoid surgery-related 
complications and mortality. Esophageal can-
cer that achieved a pCR was diagnosed in 
resected specimens from patients who under-
went neoadjuvant CRT followed by esophageal 
resection. Even if a patient who achieved a pCR 
after neoadjuvant CRT does not require sur-
gery, which raises the question, Can we predict 
patient pCR before surgery? 

In recent years, many published studies [28-
30] tried to determine the diagnostic abilities 
of CT, 18F-fluorodeoxyglucose (FDG)-positron 
emission tomography (PET), and endoscopy af- 
ter neoadjuvant CRT to predict preoperatively a 
pCR of the primary tumor and associated LNs 
to trimodal therapy for locally advanced ESCC. 

The disappearance of the primary tumor and 
associated LNs determined endoscopically  
and by PET or CT after neoadjuvant CRT was 
defined as a clinically complete response (cCR). 
Endoscopic biopsy specimens assessed after 
neoadjuvant CRT are of limited value in pre- 
dicting a pCR at the site of the primary tumor in 
patients with esophageal cancer due to high 
false negative rates [31]. Molena et al. [32] 
recently reported on 116 patients with ESCC, 
highlighting that although the CT PET%ΔSUV 
max and endoscopic response post-neoadju-
vant CRT were significantly different in pCR and 
non-pCR cohorts, but no combination of clini- 
cal investigations could reliably predict pCR. In 
another study to assess CT-PET and endosco- 
pic assessment in predicting pCR in locally 
advanced esophageal cancer, 138 consecutive 
patients underwent neoadjuvant CRT with CT- 
PET and endoscopy 4 to 6 weeks later, and  
surgery subsequently. The prediction of pCR 
through CT-PET and endoscopy independently 
or combined is limited by low sensitivity and 
poor positive predictive value [33]. In conclu-
sion, the preoperative predictions of a pCR 
using CT, endoscopy, and PET in combination  
or alone after neoadjuvant CRT are limited by 
low accuracy. Although it seems reasonable to 
assume that patients with pCR would not ben-
efit from surgical resection, there are no reli-
able tools to preoperatively identify these pa- 
tients. Therefore, the watch-and-wait approach 
with the omission of planned subsequent es- 
ophagectomy should be implemented with con-
siderable caution even for patients with a cCR 
after neoadjuvant CRT, because the likelihood 
is that such patients have a pathologic residual 
tumor, and their prognoses are still reasonable 
after completing trimodal therapy including a 
planned esophagectomy. More accurate as- 
sessment techniques with improved accuracy 
are needed for detecting residual tumors at  
the site of the primary tumor or the surrounding 
and lymph nodes before a routine policy of 
watch and wait can be suggested in patients 
with a cCR. Therefore, the accurate prediction 
of the extent of pathologic tumor responses 
after neoadjuvant CRT is essential for the ther-
apeutic guidance of patients with ESCC. 

Definitive concurrent chemoradiotherapy is al- 
so recommended as the standard treatment 
for locally advanced ESCC. Furthermore, add-
ing the esophagectomy after induction CRT 
does not appear to confer any benefit com-
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pared with continuing additional CRT when pa- 
tients with locally advanced thoracic ESCC 
respond well to induction CRT [34]. Therefore, 
definitive CRT might be an alternative treat-
ment for patients with ESCC who respond very 
well to neoadjuvant CRT. These findings provi- 
de a basis from which to reconsider and inves-
tigate the timing and necessity of esophagec-
tomy for patients with esophageal cancer who 
undergo neoadjuvant CRT. Two randomized 
controlled trials demonstrated no survival ad- 
vantage when esophageal resection was com-
bined with chemoradiation in ESCC patients 
who showed cCR to initial therapy [34, 35]. 
Both of these studies observed no difference  
in OS between the 2 treatment groups and  
concluded that there was no benefit to adding 
surgery to chemoradiotherapy. As a result, 
many oncologists have questioned the addition 
of surgery to definitive chemoradiation for pa- 
tients with resectable esophageal cancer that 
responds well to neoadjuvant CRT. However, it 
is important to note that both of these trials 
were conducted > 10 years ago, and their 
results may not apply to current practices 
because both diagnostic and treatment meth-
ods have changed. The topic of the research is 
of clinical relevance, and further studies are 
needed. Recently, Noordman and colleagues 
[36] published the protocol for a planned 
stepped wedge cluster randomized trial that 
will compare neoadjuvant CRT plus surgery ver-
sus active surveillance of esophageal cancer.  
A total of 300 patients with a clinically com-
plete response after neoadjuvant CRT will be 
randomly allocated to determine the noninferi-
ority of active surveillance to standard esopha-
gectomy. This study hypothesizes that active 
surveillance leads to noninferior survival, an im- 
proved quality of life, and a reduction in costs 
relative to standard esophagectomy. But data 
from the National Cancer Data Base support 
the inclusion of surgery after concurrent che- 
moradiotherapy for patients with locally ad- 
vanced resectable EC [37]. At present, the  
comparisons of chemoradiation alone and che- 
moradiation followed by surgery in ESCC have 
had conflicting results in published studies.

Conclusions

In Western countries, neoadjuvant CT or CRT is 
the standard choice for EC, and especially for 
ESCC. Neoadjuvant CT has been incorporated 

into the standard treatment strategy for resect-
able ESCC in Japan according to the results of 
the JCOG9907 trial. ESCC often responds well 
to neoadjuvant CRT based on a large cohort of 
patients from a published analysis. In Asian 
countries, neoadjuvant CRT may be more use-
ful for ESCC, but there is a lack of high-level  
scientific evidence to date. Even if a patient 
who achieved pCR after neoadjuvant CRT does 
not require surgery, the accurate prediction of 
pCR after neoadjuvant CRT is very difficult.
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