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ABSTRACT

Background: The validity of a clinical complete response (cCR) for predicting pathological
complete response (pCR) and oncologic outcomes in esophageal cancer patients 
undergoing chemoradiotherapy (CRT) remains unclear. The aim of this study was to assess
the outcomes of post-CRT patients with cCR using our available combined tools.
Methods: Locally advanced esophageal cancer patients who received neoadjuvant or 
definitive CRT at our institution were retrospectively reviewed. After completing CRT, 
combined endoscopy and CT findings were used to define cCR, and the correlation between
cCR and treatment outcomes was analyzed.
Results: We identified 79 patients. cCR was observed in 13/41 (32%) and 10/38 (26%)
patients treated with a trimodality approach and definitive CRT (DCRT), respectively.
Esophageal cancer-specific survival was significantly better in cCR patients in the 
trimodality group (p < 0.05). In the DCRT group, the OS and DFS of cCR patients were 
significantly greater than patients with non-cCR (p < 0.05). Non-cCR patients in both groups
had higher rates of disease recurrence compared with cCR patients (p < 0.05).
Conclusion: cCR in this study correlated well with pCR and survival outcomes in esophageal
cancer patients undergoing CRT. A larger prospective study is warranted to confirm these
results.
Key words: esophageal cancer, chemo-radiotherapy, clinical complete response, pathological
complete response 

INTRODUCTIONINTRODUCTION

Esophageal cancer is an aggressive disease, ranked as the sixth most 
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common cause of cancer deaths worldwide (1). The
prognosis is poor, with a 5-year overall survival of
15%–25% (2). A contributing factor to the poor survival
rate is that the disease is associated with a high 
incidence of lymph node and distant metastasis once it
is diagnosed. Consequently, esophagectomy alone may
not be a curative option (3). Chemo-radiotherapy (CRT)
has become a crucial part of treatment for patients with
locally advanced disease. Studies have shown that
either definitive treatment or neoadjuvant therapy 
followed by esophagectomy is the accepted standard of
care, with comparable overall survival (OS) (4,5). In
patients receiving trimodality therapy, the potential
benefits over nonoperative treatment are better local
tumor control (6,7) and more accurate staging can be
obtained from histopathologic study of the resected
specimen. Favorable oncologic outcomes are found in
patients without viable tumor cells detected in the
resected tissue (8), termed pathological complete
response (pCR), which was achieved in up to 29% of
patients (23% with adenocarcinoma and 49% with
squamous cell carcinoma) according to the CROSS
study (9). However, the addition of esophagectomy 
to CRT is also associated with a substantial risk of 
treatment-related consequences (10,11). The high CRT
response rate and high surgical risk have encouraged a
trend toward an esophagus-preserving approach to
treating this disease (12). The key element in this
approach is an accurate measure for assessing clinical
response to define the group achieving a clinical 
complete response (cCR) as a reliable predictor for pCR
(13). In fact, when dysphagia symptoms improve, and
the lesion grossly disappears or decreases in size, some
patients are reluctant to proceed with esophagectomy,
even when the initial management plan was a 
trimodality approach, because of the fear of this major
surgery and the possibility of developing complications.
However, until recently, without surgery, there were no
other methods or investigative tools to precisely 
evaluate tumor cell disappearance after CRT. Although
cCR has been reported to be associated with a good
prognosis (14), many studies still reported a high rate of
tumor cell detection in the resected specimen after
esophagectomy in patients with cCR (15-17). The most
recent prospective study (preSANO trial) demonstrated
that combining endoscopy, with bite-on-bite biopsies,
and endoscopic ultrasonography (EUS), with fine 
needle aspiration (FNA), and computed tomography
(CT)-positron emission tomography (PET) can increase
the yield of residual tumor and interval metastasis
detection in post-CRT patients (18). Other authors
reported using magnetic resonance imaging (MRI) with

promising results (19). However, using these combined
modalities requires numerous resources and results in
very high costs, which many patients cannot afford,
especially in Thailand.

Another point of concern is the criteria used to
assess clinical response. Traditionally, the response
evaluation criteria in solid tumors (RECIST) have been
used as a guide to elucidate the status of patients with
cCR. The definition of cCR according to the RECIST 
criteria is the “disappearance of all target lesions” (20).
The difficulty confirming the absence of all target
lesions is that, in addition to CT providing an anatomic
unidimensional measurement, there are no stringent
details regarding what other tools or tumor characteris-
tics should be considered. Consequently, different
methods for assessing cCR appear in the literature
(15,16,21-23). Unfortunately, in many countries,
resources such as EUS or CT-PET are limited due to
accessibility, reimbursement policies, and patients’
financial restraints. Therefore, we aimed to evaluate
the outcome of cCR assessed using available tools, such
as endoscopy with biopsy and CT, in patients who 
completed CRT, in both pre-operative and definitive
settings.

MATERIAL AND METHODSMATERIAL AND METHODS

Locally advanced esophageal cancer patients who
received CRT either pre-operatively or definitively at
Ramathibodi Hospital, Mahidol University, Thailand
between 2008 and 2019 were retrospectively
reviewed. Esophageal cancer patients, namely cervical,
thoracic, and Siewert type 1 esophagogastric junction
(EGJ) cancer patients, were identified from the
Ramathibodi Hospital database. Patients with Siewert
type 2–3 EGJ cancer, distant metastasis, unavailable
medical records, or who were treated with chemo-
therapy or radiotherapy alone were excluded. The
treatment plan was guided by the hospital’s tumor care
team, which consisted of medical oncologists, radiation
oncologists, radiologists, upper gastrointestinal 
surgeons, and other subspecialties, as needed.
Pretreatment staging involved history taking, physical
examination, routine laboratory tests, esophagogastro-
duodenoscopy (EGD) with tissue biopsy, and CT. EUS
and/or CT-PET were used only in a few cases and only
for pretreatment staging because of patients’ financial
constraints. Therefore, the results of these modalities
were not included in the analysis. Tumor staging was
performed according to the American Joint Committee
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on Cancer Staging Manual, eighth edition (24). This
study was approved by the Ethics Committee of
Ramathibodi Hospital, Mahidol University.

All patients were treated according to the standard
of care at the time of diagnosis at the treating 
physician’s discretion. RT was performed using high-
energy photon external-beam RT delivered by three-
dimensional conformal radiotherapy, or intensity-
modulated radiotherapy or combined techniques. The
dose of neoadjuvant radiotherapy was 40–50 Gy in
23–28 fractions, at 1.8–2.0 Gy per fraction, whereas the
dose in definitive treatment was 50–70 Gy in 25–35
fractions. Locally advanced esophageal cancer patients
were treated with either platinum-based therapies and
5-fluorouracil (5-FU) or carboplatin and paclitaxel 
regimens concurrently with RT. Carboplatin and 
paclitaxel were administered intravenously at doses of
AUC 2 and 50 mg/m2, respectively, weekly for five
cycles. In the platinum-based and 5-FU regimen, the
dose of carboplatin ranged from AUC 4 to 6 or cisplatin
ranged from 60 to 100 mg/m2 on day 1, with a 5-FU
dose of 750–1000 mg/m2 on days 1–4, every 3–4
weeks.

Each patient underwent clinical assessment 
approximately 4–8 weeks after the end of treatment
(either chemotherapy or radiotherapy) consisting of
clinical examination, EGD, and CT. EGD was performed
using a standard endoscope (GIF H-180; Olympus
Corp., Tokyo, Japan) with a diameter of 9.8 mm. If the
scope could not be passed through the lesion, the
lesion was classified as a stricture. We used a smaller
EGD scope (such as the GIF XP 160; Olympus Corp.) in
some of the stricture cases to examine the lesion and
the remainder of the esophagus. The endoscopic 
findings were recorded and classified similar to the
method described by Chao et al. (25) as one of the 
following: stricture, tumor, ulcer, other findings, or 
normal. The finding of stricture was classified and
recorded separately. Three to four-bite random biopsies
were performed at the suspected lesion sites in most
cases. 

CT of the chest, whole abdomen, and neck in cases
with cervical and upper thoracic lesions were 
performed using a 64-slice (128-slice after 2017) multi-
detector CT scanner with a 3-mm slice thickness. Non-
enhanced scans followed by enhanced scans were 

performed using a water-soluble contrast agent. The CT
findings were reported by the radiologists and retro-
spectively reviewed by the authors. The CT parameters
were retrospectively reviewed and measured as 
maximal wall thickness of the esophagus/tumor, 
maximal tumor length, and short axis diameter, with
the lymph node characteristics. The maximal tumor
thickness and short axis diameter of the lymph nodes
were obtained on an axial view. These parameters were
measured using picture archiving and communication
system (PACS) software (Synapse; Fujifilm Medical
Systems, Valhalla, NY, USA). 

After completing CRT, patients were categorized
into a cCR or non-cCR group according to the RECIST 
criteria (20). Thresholds from post-treatment variables
obtained from each modality showing significant 
correlation with pCR were incorporated into the criteria
to differentiate cCR from other types of treatment
response. cCR was then defined by the presence of all
of the following parameters:

1) endoscopy: 1.1) no visible tumor; 1.2) negative
endoscopic biopsy;

2) CT scan: 2.1) post-treatment maximal esophageal
wall thickness < 10 mm; 2.2) short axis of the
intrathoracic and intraabdominal lymph nodes <
10 mm and < 5 mm for the supraclavicular lymph
nodes; 2.3) no other abnormal lymph node 
findings, such as heterogeneous enhancement,
central necrosis, or round shape; and 2.4) no other
distant metastasis or other tumors detected.

Patients with planned trimodality treatment ideally
underwent esophagectomy within 8–10 weeks after
completing neoadjuvant therapy. The duration was
extended to 12 weeks or longer until the patient was fit
to undergo surgery, if necessary. Surgical techniques
and approaches were dependent upon the surgeon’s
preference and tumor location.

All patients were followed-up regularly with a 
clinical examination every 3–4 months, upper
endoscopy every 4–6 months, and CT of the chest and
abdomen every 6 months for the first 2 years.
Thereafter, endoscopy and CT were performed every 6
months for 3 years, and then annually thereafter until
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recurrent or metastatic disease was detected. Other
modalities, such as bone scan or PET-CT were 
performed in some patients, if clinically indicated.

Patients’ demographic data were reported as 
median and standard deviation. Categorical variables
were compared using the chi-square test. Continuous
variables were analyzed using Student’s t test and the
Wilcoxon rank sum test. Survival analysis was 
performed using the Kaplan–Meier method and the
log-rank test. All p-values were two-tailed, and p-values
< 0.05 were considered significant. The sensitivity,
specificity, positive predictive value (PPV), and negative

predictive value (NPV) of cCR for predicting pCR were
assessed. Data calculation and analysis were performed
using Stata Statistical Software, release 14.1 (StataCorp,
2015; College Station, TX, USA).

RESULTSRESULTS

A total of 79 patients were eligible and were 
included in the analysis and divided into a trimodality
treatment group (41 patients) and definitive CRT
(DCRT) group (38 patients). Patients’ characteristics
are summarized in table 1. The mean age of the tri-
modality and DCRT groups was 59 years and 63 years,
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Table 1 - Demographic data

Variables Trimodality group DCRT group P value
(n=41), (%) (n=38), (%)

Age: Median ±SD 59.05 ±8.50 62.13 ±9.42 0.133
Sex 

- Male 38 (93) 36 (95) 0.537
- Female 3 (7) 2 (5)

ECOG performance status
- 0 33 (80) 25 (66) 0.190
- 1 8 (20) 12 (32)
- 2 0 (0.00) 1 (2)

Underlying diseases
- None 18 (44) 18 (47) 0.466
- Chronic obstructive pulmonary disease 4 (10) 2 (5) 0.118
- Diabetes mellitus 4 (10) 3 (8) 1.000
- Hypertension 9 (22) 7 (19) 0.215
- Chronic kidney disease 1 (2) 1 (3) 1.000
- Cerebrovascular accident 0 (0) 2 (5) -
- Atrial fibrillation 2 (5) 2 (5) -
- Others 3 (7) 3 (8) 0.233

Tumor location
- Cervical 0 (0) 1 (3) 0.481
- Upper thoracic 1 (2) 11 (29) 0.002
- Middle thoracic 21 (51) 15 (39) 0.405
- Lower thoracic 17 (42) 10 (26) 0.1
- Esophagogastric junction 2 (5) 1 (3) 0.529

Histology
- Squamous cell carcinoma 40 (98) 37 (97) 1.000
- Adenocarcinoma 1 (2) 1 (3)

Clinical stage (TNM)
- I 0 0 0.136
- II 7 (17) 7 (18)
- III 25 (61) 15 (40)
- IVA 9 (22) 16 (42)

Regimens of chemotherapy
- Carboplatin and paclitaxel 28 (68) 26 (68) 0.060
- Cisplatin and 5-fluorouracil 13 (32) 12 (32)

Total dose of radiation (Gray)
- 40 - 49 11 (27) 9 (24) 0.050
- 50 – 59 30 (73) 24 (63)
- 60 – 70 0 (0.00) 5 (13) #

Clinical response assessment
- cCR 13 (32) 10 (26) 0.598
- Non-cCR 28 (68) 28 (74)

cCR, clinical complete response; DCRT, definitive chemo-radiotherapy; ECOG, Eastern Cooperative Oncology Group
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respectively. Most of the patients in both groups were
male (93% and 94%, trimodality and DCRT groups,
respectively). According to the Eastern Co-operative
Oncology Group (ECOG), nearly all patients in both
groups were assigned an ECOG score of 0 or 1 (78/79
patients). The underlying diseases of the patients in
both groups were comparable, and the majority of 
the tumors in both groups were located at the mid-
esophagus. Tumors at the upper thoracic esophagus
were seen more frequently in the DCRT group, and
squamous cell carcinoma was the most frequent
histopathologic subtype in both groups. No significant
difference was found in the clinical stage of the tumor
and the chemotherapy regimens between the groups.
All eligible patients received chemotherapy with
either a carboplatin/paclitaxel regimen (n=53), or a
combination of (5-FU) and cisplatin (n=24). Esopha-
gectomy was performed using McKeown’s technique
in 28 cases (68.29%), Ivor–Lewis technique in 11 cases
(26.82%), and trans-hiatal technique in 1 case (2.4%),
depending on the tumor location. Two-field lympha-
denectomy was performed in 26/41 cases (63.41%).
The reasons for choosing nonoperative treatment
were: 1) unresectable lesion (n=13); 2) unfit for 
surgery (n=10); 3) the patient declined surgery 
(n=9); 4) disease progression after CRT (n=3); 
5) tracheoesophageal fistula after CRT (n = 2); and 
6) cervical lesion (n=1). The median radiation dose did
not differ between the groups (50.4 Gy in both
groups), but five patients in the DCRT group received
a radiation dose of more than 60 Gy. There were 13/41
(31.71%) and 10/38 (26.31%) patients in the trimodality
and DCRT groups, respectively, classified as cCR.

Of 41 patients in the trimodality group, 16
(39.02%) achieved pCR. We investigated the and pCR
after completing preoperative CRT (table 2). Three
main parameters were included in the analysis: 1)
endoscopic characteristics of the lesion, 2) results of
endoscopic biopsy, and 3) CT findings. The results
showed that endoscopic findings related to the tumor,
pre- and post-CRT maximal thickness < 10 mm, and
the presence of positive lymph nodes on CT was 
significantly related to pCR. Only those post-CRT
assessment parameters showing a significant associa-
tion with pCR were incorporated into the RECIST 
criteria to evaluate clinical response. Using the criteria
mentioned above, we found that cCR was associated
with pCR. However, among 16 patients with pCR, only
12 achieved cCR (75%). The sensitivity, specificity, PPV,

and NPV of cCR for predicting pCR was 75%, 96%,
92.30%, and 85.71%, respectively. 

With regard to histopathology of the specimen,
there were 19 patients with ypT0, 4 with ypT1, 8 with
ypT2, 6 with ypT3, and 4 with ypT4. For lymph node
metastasis, there were 30 patients with ypN0, 9 with
ypN1 and 2 with ypN2. The relation between these ypT
and ypN stages and those assessment parameters from
endoscopy and CT scan was analyzed. It was shown that
endoscopic findings of tumor and post-CRT maximal
thickness < 10 mm was significantly correlated with
ypT0 (p< 0.01), and the presence of negative lymph
nodes on CT scan was significantly correlated with ypN0
(p < 0.05).
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Table 2 - Correlation between pCR and assessment variables

Variables pCR Non-pCR P-value
(n=16) (n=25)

Endoscopic findings
- Tumor 0 9 0.014
- Stricture 3 11 0.102
- Normal 1 0 1.000
- Scar 8 4 0.474
- Mucosal thickening 1 3 0.434
- Ulcer 5 7 0.637
- Others 0 1 1.000

Endoscopic biopsy results
- Cancer 0 1 0.115
- Atypical/dysplasia 1 2 
- Scar or mucosal inflammation 11 17 
- Others 0 3 
- No biopsy 4 2 

CT scan parameters
Pre CRT maximal wall thickness

- < 10 mm 4 0 0.018
- 10 12 24 

Post CRT maximal wall thickness 
- < 10 mm 13 7 0.043
- 10 mm 3 18 

% Decrease (%) 
- <30 5 10 0.165
- 30 - 50 4 10 
- >50 7 4 

Post CRT lymph node status
- Positive  2 11 0.034
- Negative 14 14 

Tumor length (cm)
- Pretreatment 6.4 6.0 0.442

(5,8:3) (4,8:4)
- Post treatment 5.0 5.3 0.765

(4.2,5:0.8) (3.6,7:3.4)
Clinical response assessment

- cCR 12 1 < 0.001
- Non-cCR 4 24 

cCR, clinical complete response; cm, centimeter; CRT, chemo-radiotherapy;
CT, computed tomography; pCR, pathological complete response
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Survival duration was calculated from the date 
of the first diagnosis to the date of confirmed tumor
recurrence, progression, or death from any cause. With
a median follow-up interval of 27 months (95% confi-
dence interval (CI): 13–37 months) in both groups (30
months in the trimodality group and 22 months in the
DCRT group), overall 2- and 5-year survival in the 
trimodality group was 56.09% and 39.02%, respectively,
compared with 42.10% and 28.94%, respectively, for the
DCRT group. Median OS in the trimodality group was 28
months (95% CI: 17–57 months), whereas the median
OS in the DCRT group was 16 months (95% CI: 14–26
months). The causes of death in the 41 patients 
receiving trimodality treatment were cancer (n=17),
post-operative complication (n=3), pneumonia (n=2),
tracheoesophageal (TE) fistula (n=1), myocardial infarc-
tion (n=1), and renal cell carcinoma (n=1). Of the 38
patients in the DCRT group, the causes of death were
cancer (n=22), TE fistula (n=1), and unknown (n=4). The
median disease-free survival (DFS) in the trimodality
group was 19 months (95% CI: 11–53 months) and 11
months (95% CI: 7–19 months) in the DCRT group. No
statistically significant difference was found between
the trimodality and DCRT groups for OS and DFS (OS: 
p=0.258, DFS: p=0.213).

In patients receiving trimodality treatment, the
median OS was 99 months (95% CI: 11– not estimable
months) for cCR patients and 20 months (95% CI: 17–38
months) for non-cCR patients with 2-year OS rates of
69.23% and 50%, respectively. The median DFS was 99
months (95% CI: 7–not estimable months) for cCR
patients and 16 months (95% CI: 9–53 months) for non-
cCR patients with 2-year DFS of 69.23% versus 35.71%.
There were trends toward better OS and DFS in favor of
the cCR group, but the differences were not statistically
significant (p = 0.08 for OS and p = 0.10 for DFS; fig. 1 and
fig. 2). However, after excluding patients who died of
other causes, the difference in median esophageal 
cancer-specific survival between the cCR and non-cCR
groups was statistically significant (not reached vs 27
months, p < 0.05). 

In patients undergoing DCRT, the median OS in cCR
patients was not reached (95% CI: 13–not estimable
months) with 2-year OS rates of 80% compared with a
median OS of 15 months (95% CI: 11–21 months) with
2-year OS rates of 28.57% in non-cCR patients. The

median DFS was not reached (95% CI: 7–not estimable
months) with 2-year DFS rates of 80% for cCR patients
and 8 months (95% CI: 6–12 months) with 2-year DFS
rates of 17.85% for non-cCR patients. A statistically 
significant difference was found between cCR and non-
cCR groups regarding OS and DFS (p < 0.05 and p < 0.01,
respectively), as shown in fig. 3 and fig. 4. 

Twenty-four (58.53%) patients in the trimodality
group and 23 (60.52%) patients in the DCRT group
developed disease recurrence. Patients achieving cCR
after treatment vs non-cCR, respectively, in both
groups, had a lower frequency of recurrence (23.07% vs
75% in the trimodality group, and 20% vs 75% in the
DCRT group), lower incidence of distant and combined
metastasis (15.38% vs 62.93% in the trimodality group
and 10% vs 46.42% in the DCRT group), and longer
duration until recurrence (recurrence diagnosed in the
first year after completing treatment: 7.69% vs 53.57%
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Figure 1 - Overall survival curve of patients in trimodality group 
comparing cCR versus non-cCR
cCR: clinical complete response

Figure 2 - Disease-free survival curve of patients in trimodality group
comparing cCR versus non-cCR
cCR: clinical complete response
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in the trimodality group and 10% vs 64.28% in the DCRT
group). The most common pattern of recurrence was
distant metastasis, and these metastases were 
commonly detected with locoregional recurrence, as
shown in table 3. In cCR patients, three patients in the
trimodality group and two patients in the DCRT group
developed disease recurrence. One of three cCR
patients in the trimodality group developed disease
recurrence in the superior mediastinum, lungs, and
bone only 1 month after surgery, and another cCR
patient in the DCRT group developed tumor recurrence
in the liver, lungs, bone, and intraabdominal lymph
nodes 5 months after the last CRT.

DISCUSSIONDISCUSSION

The results of this study demonstrated that patients
achieving cCR in both treatment groups had, or showed
a trend toward, better OS and DFS and lower recur-
rence rates compared with non-cCR patients.
Moreover, a correlation between cCR and pCR was also
seen, with a sensitivity of 75% and a specificity of 96%.
Each assessment modality was evaluated for efficacy
and limitations regarding its use for post-CRT 

evaluation. Endoscopy with biopsy is usually used for
this purpose. Endoscopic biopsy results may predict
pathological tumor regression and clinical response in
esophageal cancer patients achieving CRT (26).
However, several studies reported that the accuracy of
endoscopic biopsy alone was low, with pCR detected in
only 24%–36% of patients with negative biopsy results
(26-28). The findings in these studies are similar to the
results of our study, with pCR observed in only 34% of
patients with negative biopsy. One possible reason for
this issue is that after CRT, there were still residual 
cancer cells located in scar and inflamed tissue in the
mucosal and submucosal layers, and it may be difficult
to obtain malignant cells in these tissues with standard
endoscopic biopsies (29,30). To increase the cancer-cell
yield in this situation, the results from the preSANO
study showed that more aggressive tissue sampling
with bite-on-bite biopsy technique, can increase the
sensitivity and specificity of the detection rate of 
residual cancer (18).

In addition to tissue biopsy, the endoscopic charac-
teristics of the lesion were found to be associated with
the endoscopic biopsy results and postsurgical pathology
(25,28). It is generally accepted that finding a tumor 
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Figure 3 - Overall survival curve of patients in DCRT group comparing
cCR versus non-cCR

cCR: clinical complete response; DCRT, definitive chemo-radiotherapy

Figure 4 - Disease-free survival curve of patients in DCRT group 
comparing cCR versus non-cCR
cCR: clinical complete response

Table 3 - Pattern of recurrence  

Pattern of recurrence new Trimodality DCRT 

cCR Non-cCR p value cCR Non-cCR p value
(n = 13) (n = 28) (n = 10) (n = 28)

Total number of recurrences 3 (23%) 21 (75%) 0.001 2 (20%) 21 (75%) 0.006

Pattern of recurrence 
- Local (Tumor/anastomosis) 0 1 0 3
- Local and regional 1 2 1 3
- Distant metastasis 1 7 0 2
- Combined distant metastasis and loco-regional 1 11 1 13

cCR, clinical complete response; DCRT, definitive chemo-radiotherapy
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during endoscopic examination in post-CRT patients
correlates highly with the presence of residual cancer
(31). Moreover, other endoscopic findings, such as
ulcer, scar, granular protruded lesion, Lugol-voiding
lesion, or erosion were associated with false negative
endoscopic biopsy results (25) and an increased local
recurrence in patients receiving neoadjuvant CRT 
without surgery (22). According to the Japanese 
classification of esophageal cancer, erosion, irregular
mucosa, ulcer, or protruded changes should be 
interpreted as the persistence of malignant cells (32).
However, except for finding a tumor, no correlation was
identified between endoscopic findings and pCR, or
survival, in our study. This difference may be the result
of the small number of patients in our study.

CT has been the main investigative tool for evalua-
tion according to the RECIST criteria. However, it may
be challenging in terms of reproducibility to measure
an esophageal lesion, especially in a radiated esopha-
gus (20,33). Despite this difficulty, several studies
reported parameters measured or derived from the CT
scan that may be associated with pCR and/or survival in
post-CRT esophageal cancer patients. Swisher et al. (34)
found a correlation between post-CRT esophageal 
maximal wall thickness and survival using multivariate
analysis. However, the authors concluded that this
result might be a statistical abnormality because the
univariate analysis did not show a significant associa-
tion. Another study, by Li et al. (35), revealed that both
pre- and post-CRT maximal esophageal wall thickness in
patients with T3–4 squamous cell carcinoma was 
associated with pCR, but that only pre-CRT maximal
wall thickness ≥ 20 mm was significantly associated
with poor survival outcomes. A similar result for the
association between pCR and post-treatment eso-
phageal wall thickness was also observed in a study by
Molena and colleagues (36). These results are similar 
to our results indicating that maximal esophageal 
thickness, either pre- or post-CRT, was associated with
pCR. The contrary result was observed in a study by 
Qiu and colleagues (37). Although the criteria for 
diagnosing cCR and the tools used in the study were
similar to those in our study, the authors found no 
significant correlation between cCR and progression-
free survival in their univariate analysis. The small 
number of patients recruited in both studies, 
differences in the proportions of the tumor sites, and
differences in the CRT treatment regimen may have
contributed to this discrepancy.

There is increasing data supporting the additional
use of other modalities with endoscopy and or CT to
improve the accuracy of residual tumor detection. EUS

with or without FNA, and or dynamic contrast-
enhanced and functional diffusion-weighted MRI to
assess residual locoregional disease, and CT-PET to
diagnose interval distant metastasis can help increase
the accuracy of the post-treatment evaluation
(18,19,37,38). Several ongoing trials are determining
the optimal combined tools and criteria for more 
accurate clinical response prediction. The randomized,
phase 3 SANO trial (39), using the same combination of
diagnostic modalities as the preSANO trial is one of
these studies. Additionally, the multicenter observa-
tional preoperative image-guided identification of
response to neoadjuvant CRT in esophageal cancer
(PRIDE) study has begun and focuses on clinical
response assessment using combined endoscopy, 
EUS, PET-CT, dynamic contrast-enhanced MRI, and 
circulating tumor cells and DNA analysis (40).

The results in our study should be interpreted 
cautiously while considering the following limitations:
1) this was a retrospective study; 2) the number of
patients in the study was small; 3) interpretations and
measurement of endoscopic and CT results were per-
formed by general radiologists and gastroenterologists;
thus observer bias cannot be excluded; 4) researchers
were not blinded during the data recording, which may
have impacted the data analysis; and 5) pCR in this
study may not represent the true status of absence of
tumor cells because detecting distant metastasis
depended only on clinical examination and CT. As
shown in our study, two patients with cCR developed
recurrent tumors shortly after the end of the last 
treatment. Metastases may have been present post-
CRT, but were not detected during assessment. Using
additional and more accurate tools, such as PET, could
address this problem and avoid unnecessary surgical
resection (41). 

We believe that our study regarding the clinical
assessment after chemoradiotherapy using our criteria
may be able to use to predict the treatment response
and prognosis after CRT in esophageal cancer patients.
Because cCR is not equal to nonexistence of cancer
cells, esophagectomy is still a preferred choice for all 
eligible patients after receiving preoperative CRT.
Avoidance of or postponed esophagectomy with active
surveillance may be an alternative option in high risk
patients who had cCR after undergoing CRT. However,
if surgery is postponed, the patient must be informed
the risk of existence of occult cancer, and the risk of
tumor progression that can become unresectable 
during surveillance (13). More studies regarding the
positive and negative effect of active surveillance as
well as the effective protocol and tools used are
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required before considering this as a standard of
esophageal cancer care.

CONCLUSIONCONCLUSION

This study demonstrated that cCR assessed by 
combined endoscopy with biopsy and CT in post-CRT
esophageal cancer patients showed a higher rate of
pCR and better survival outcomes in cCR patients than
in non-cCR patients. These clinical response variables
may be used to predict treatment response after 
completing CRT. However, due to the limitations of this
study, our results do not provide sufficient evidence to
ensure the absence of residual cancer cells, using these
assessment modalities. Further studies with greater
numbers of patients and ideal methodology are
required to validate our results.
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