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Purpose:We aim to investigate the current esophageal cancer staging according to the

7th edition TNM classification for esophageal carcinoma proposed by American Joint

Committee on Cancer (AJCC) among oncology-related physicians in China.

Methods: A specifically-designed 14-item questionnaire was distributed to 366 doctors

who were working with esophageal cancer patients. We collected and analyzed the

feedbacks and explored the possible associations within different departments, including

thoracic surgery, the internal medicine of gastroenterology, oncology, and/ radiotherapy

in eight different hospitals from central and southern China.

Results: Among all the responses, 31.42% of them were from thoracic surgery

department, 40.44% were from oncology and/or radiation therapy and 28.14% were

from the internal medicine of gastroenterology, respectively. Surprisingly, in total 66.12%

of all the physicians were unaware that the 7th edition of esophageal carcinoma TNM

classification was released in 2009; only 21.86 and 16.67% of physicians recognized

cervical nodes and celiac nodes as regional lymph nodes. Furthermore, 67.21%

physicians didn’t know that tumor location, histologic grade, and histopathology were

accepted as new prognostic factors in the latest TNM system; and 51.37% physicians

could not determine the correct TNM classification of esophagogastric junction cancers.

Intriguingly, over 50% of them could still design appropriate perioperative strategies.

Conclusions: The 7th edition of the TNM classification for esophageal carcinoma is

poorly recognized and understood in central and southern China, which might contribute

to the relatively low rates of appropriate perioperative procedures applied for esophageal

cancer patients.
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INTRODUCTION

Esophageal cancer is the eighth most common cancer worldwide
with an estimated incidence of 6.5 per 100,000 in 2012 (3.2%
of all cancer occurrence), and the sixth most common cause of
cancer death with a roughly mortality of 5.7 per 100,000 (4.9%
of all cancer-related death). Mortality variation shows apparent
geographical difference with the highest one occurring in Eastern
Asia (14.1 per 100,000) (1). Particularly, esophageal cancer is
the 5th most common cancer (22.16 per 100,000) and 4th most
common cause (16.64 per 100,000) of cancer related death in
China (2); indicating China has a more severe esophageal cancer
burden compared to other regions.

The prognosis for early stage esophageal cancer patients is
significantly superior to that of intermediate and late stage
patients. However, the overall survival of esophageal cancer
in China is very low due to the undeveloped early detection
of esophageal cancer via endoscopy thus the majority of
patients are diagnosed as the intermediate or late stages (3).
Importantly, the poor prognosis might also be caused by
clinicians’ limited knowledge of esophageal cancer, for example,
the TNM staging system, which is extremely important for
corresponding treatments planning.

We realized that many physicians and surgeons from
esophageal related departments, including thoracic surgery,
the internal medicine of gastroenterology, oncology, and
radiotherapy departments, with different levels of experience,
were not fully aware of neither the 7th edition of TNM
classification of esophageal carcinoma which was proposed by
American Joint Committee on Cancer (AJCC) in 2009 (4), nor
the 2nd edition of Chinese Guidance for Standardized Therapy
for Esophageal Carcinoma (5). To our knowledge, there is no
cross-sectional survey on the awareness of the esophageal cancer
TNM staging system or perioperative strategies determination
among Chinese clinicians so far. Therefore, we performed the
current survey to explore the possible correlations between
recognition of TNM system and perioperative procedures
planning, with the ultimate goal to promote standard diagnosis
and treatment for esophageal cancer in China.

METHODS

Questionnaire
To obtain the first-hand data regarding current situation
of esophageal cancer Staging and perioperative strategies
in central and southern China, we carried out this cross-
sectional study by generating a specific questionnaire. The
questionnaire was developed by Di Lu, Siyang Feng, and
Kaican Cai with help of twelve esophageal cancer experts
and optimized based on two semi-structured pilot surveys. It
was composed with 14 items and modified over ten times,
which made it more acceptable to the responders. Finally,
the 13th edition (Supplementary Data Questionnaire 1) with
three sections and fourteen questions was applied in the
current study and described as follows. Section 1: TNM staging
(awareness of the 7th edition TNM staging system; classification
of cervical nodes; classification of celiac nodes; awareness of new

factors of the staging system; distinguishing between esophageal
cancer and gastric cancer); Section 2: perioperative therapy
(POT), (2 cycles of neo-adjuvant chemotherapy, 4 cycles of
adjuvant chemotherapy, chemotherapy protocol (paclitaxel or
platinum-based) for squamous cell cancer, dose of neo-adjuvant
radiation); and Section 3: general opinion and access to staging
system updates.

Selection of Hospitals and Examinees
The survey was initiated in Guangdong province and most
clinicians were from central and southern China. Particularly, the
Chaoshan area, one of the representative areas with the highest
incidence of esophageal cancer in China was enrolled in the
current survey. The survey was carried out from May 2016 to
December 2016, in total eight medical centers from Guangdong,
Hunan, Henan, and Shanxi Provinces were selected, including
Sun Yat-sen University Cancer Center, Nanfang Hospital of
Southern Medical University, General Hospital of Guangzhou
Military Region, Gaozhou People’s Hospital, Shantou Central
Hospital, Xiangya Hospital of Central South University, The
First Affiliated Hospital of Zhengzhou University, and the
Cancer Hospital of Shanxi Province. The examinees were
from department of thoracic surgery, the internal medicine of
gastroenterology, oncology, and radiation therapy, ranging from
intern to professor. Informed consent was obtained from every
responder before the survey.

Data Collection
After he or she had agreed that the survey was anonymous
and data were independently collected and would be published,
each examinee was asked to complete the survey immediately
upon receipt of the questionnaire without access to the internet,
textbooks, and their colleagues, under the supervision of
inspectors, to make sure the survey was firsthand and unbiased.
The survey was carried out in an anonymous and independent
fashion. Questionnaires were considered as valid if all questions
were addressed properly according to the request.

Statistical Analysis
The results were presented as counts or percentages. Statistical
analysis was performed using SPSS version 22.0 (SPSS Inc.,
Chicago, IL, USA). Frequency tables were generated for relevant
variables. Differences among several groups were analyzed by the
chi-squared test. A two-sided p-value <0.05 was considered as
significant in all analyses.

RESULTS

In total of 401 questionnaires were distributed and 366 validated
questionnaires were analyzed; the response rate was 91.3%.
31.42% of them were from the department of thoracic surgery,
40.44% from oncology (including radiation therapy) and 28.14%
from the internal medicine of gastroenterology. Approximately
a quarter of the examinees (25.14%) were senior attendings and
professors, 25.41%were junior attendings, 21.58%were residents,
and the rest were interns (27.87%). The regional details for all the
examinees were summarized and presented in Table 1.
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Regarding TNM staging, only 38.25% of the examinees knew
this widely accepted staging system. Moreover, 33.88% of the
examinees did not realize the 7th edition was the latest version
by the time when this survey was conducted and 53.01% of them
did not know this version was released in 2009. There were no
differences between different areas regarding the low awareness
of the TNM system, however, our data suggested that examinees
from different academic levels (p = 0.015) or departments (p <

0.01) had significant difference in awareness of the latest TNM
staging system. Of note, junior attendings knew the system best
compared to other levels and surgeons from thoracic department
were more familiar with the system than other physicians.

Overall, only 21.86 and 16.67% of all clinicians considered
cervical nodes and celiac nodes as regional lymph nodes and
there was a clear variation among examinees from different
areas and departments (p < 0.01). Moreover, 67.21% were
not aware that the new prognostic factors including tumor
location, histological grade, and histopathology were added
to the latest version of TNM system, not surprisingly, there
was also significant difference among people from different
areas, academic levels and departments regarding the new
factors (p < 0.01).

Only 48.63% physicians could distinguish esophageal cancer
staging from gastric cancer staging when they classified
esophagogastric junction cancers according to the 7th edition of
the TNM staging discipline. When we further analyzed the data
in details, we found that difference of region, academic level, and
department could induce significant difference in distinguishing
esophageal cancer staging from gastric cancer staging.

In addition, we also analyzed the method to access the 7th
edition updates of these examinees, and the three major resources
were academic literature (47.81%), textbooks (45.36%), and
conferences (35.25%) (Figure 1). Surprisingly, we observed only
<9% examinees got the updates from smart phone application,
suggesting a lot of effort should be taken to improve this most
efficient method to remind physicians with the latest updates.

As for perioperative therapy choice (Table 2), 53.28%
of the examinees preferred two cycles of neo-adjuvant
chemotherapy, 64.21% preferred four cycles of postoperative

FIGURE 1 | Proportion of access to the 7th edition of the esophageal cancer

TNM staging system updates.
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TABLE 2 | Summary of peri-operative therapy decision for esophageal cancer patients in central and southern China (*P < 0.05).

Variables Total

(%)

2 cycles of

neo-adjuvant

chemo-therapy

(%)

P

value

4 cycles of

adjuvant

chemo-therapy

(%)

P

value

Chemo-therapy

protocol

(paclitaxel and

platinum-based)

for squamous cell

cancer (%)

P

value

Dose of neo-

adjuvant

radiation (%)

P

value

Overall 100 53.28 64.21 62.30 65.57

Area 0.020* 0.227 <0.01* <0.01*

Guangdong 68.58 49.00 65.74 61.35 63.35

Shanxi 13.66 64.00 66.00 60.00 72.00

Hunan 2.19 75.00 25.00 25.00 25.00

Henan 15.57 59.65 61.40 73.68 75.44

Academic

level

<0.01* 0.663 0.314 0.220

Intern 27.87 35.29 60.78 65.69 66.67

Resident 21.58 51.90 67.09 53.16 60.76

Junior

attending

25.41 62.37 67.74 58.06 72.04

Senior

attending

and

professor

25.14 65.22 61.96 70.65 61.96

Department <0.01* <0.01* 0.068 <0.01*

Thoracic

surgery

31.42 71.30 74.78 51.30 49.57

Oncology 40.44 32.43 48.65 69.59 66.89

Gastro-

enterology

28.14 63.11 74.76 64.08 81.55

adjuvant chemotherapy, and 65.57% preferred a dose of 40Gy
for neo-adjuvant radiotherapy with suitable circumstances,
these results were consistent with Chinese guideline and
high-level randomized clinical trials results in this area (6).
For pre- or postoperative adjuvant chemotherapy, 62.3%
of examinees would choose paclitaxel and platinum rather
than 5-fluorouracil and platinum for esophageal squamous
cancer patients, furthermore, 70.49% of clinicians selected
neo-adjuvant radio-chemotherapy but not chemotherapy alone
to treat patients with local lymph node metastasis. When
we looked into these results in more details, we frequently
observed significant difference in selecting therapy procedures
among physicians from different regions, academic levels
and departments, indicating a standard treatment reference
is lacking for esophageal cancer patients, which might
partially explain the poor prognosis for this prevalent cancer
in China.

Taken together, our survey revealed that the awareness
of the 7th edition TNM staging system and POT decision
making was significant different among different regions
in central and southern China. Interestingly, physicians
from different departments also showed marked difference
in recognition of TNM system and POT determination,
while thoracic surgeons usually performed better than
clinicians from other departments according to our
cross-sectional study.

DISCUSSION

Unlike many other cancers such as lung or colon cancer which
drives massive research interest and dramatic improvement
of treatment in last few decades, esophageal cancer is still
one of the leading causes of cancer-related death with poor
prognosis in China. One reason for this phenomenon is that
most esophageal cancer patients in China are only diagnosed
as locally advanced disease or unsuitable for radical resection
at the first-time visit due to the lack of early detection via
endoscopy (7, 8), therefore it is very challenging and difficult
in most cases for esophageal cancer treatment. Endoscopic
technologies have always been one of the most popular research
interest for early detection (9). For instance, Lugol’s iodine
chromoendoscopy (LCE) was proved to be a useful tool to
diagnose squamous cell neoplasia in high-risk individuals with
a sensitivity of 46% and a specificity of 90% in 190 high-risk
subjects (10). Importantly, a recent randomized trial showed that

the overall accuracy of narrow band imaging (NBI) and LCE

in detecting high grade dysplasia (HGD) or invasive squamous

cell carcinoma was comparable (91.2 and 90.5%, respectively),

but NBI was significantly more time-saving (11). In addition, the

American Society for Gastrointestinal Endoscopy meta-analysis

found that the pooled specificity and sensitivity of confocal

laser endomicroscopy for diagnosing HGD were satisfying (77.3

and 90.3% respectively) (12). Besides these newly developed
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technologies, trans-nasal endoscopy (TNE) was identified to be
more popular than conventional endoscopy in 63% of cases
(13) without sacrificing sensitivity as compared to LCE (14,
15). Alternatively, apart from classical endoscopy methods,
esophageal cell collection devices such as CytospongeTM in
diagnosing Barrett’s Esophagus (BE) could achieve satisfying
sensitivity and specificity (94 and 79.9%, respectively) (16).
Moreover, several studies had shown that miRNAs in peripheral
blood could efficiently distinguish BE patients from healthy
individuals (17), whereas circulating tumor DNA (ctDNA) could
be detected in the scenario of advanced esophageal cancer (18).
Interestingly, a panel of breath volatile organic compounds
was also applied to determine esophagogastric cancer (19).
However, most of these newly developed technologies were not
widely practiced for early esophageal cancer detection in Chinese
population, thus we advocate a significant effort was required to
promote these technologies in China.

Secondly, most research and therapy progress in esophageal
cancer therapy is carried out in Western countries, yet
there is a huge difference in esophageal cancer subtypes
distribution between Western and Eastern countries. The
majority of esophageal cancer patients in Western countries
are adenocarcinoma, while in China over 90% esophageal
cancer patients are squamous (20). Recent studies suggested that
these two subtypes of esophageal cancer might be completely
different in terms of histopathology, risk factors, and prognostic
factors (21), therefore similar treatment might bring different
therapeutic effects. Furthermore, it is still uncertain which
genetic mutations are major driver of esophageal cancer, thus
the establishment of in vivo system to recapitulate esophageal
cancer development is still lacking, making the preclinical
evaluation of targeted therapy or immunotherapy for esophageal
cancer unfeasible.

Nevertheless, we believe other reasons, particularly in clinical,
might contribute to the poor prognosis of esophageal cancer in
China. As we frequently noticed divergence in diagnosis and
therapy selection for esophageal cancer patients, we carried out
the first cross sectional survey on the recognition of the 7th
edition of the esophageal cancer TNM staging system and the
current situation of perioperative therapy decision making in
central and southern China. To our surprise, less than half of the
examinees were aware of the 7th TNM staging system although
more than half physicians could make the correct perioperative
decision. The 7th edition of the TNM staging system for
esophageal cancer is established based on large population study
and identifies cervical and celiac lymph nodes as regional nodes.
However, given the fact that the esophagus involves multiple
regions, it might be confused to classify lymphatic metastasis
when the primary tumor and metastatic lymph nodes are located
in different regions. Indeed, according to our results, nearly half
of the examinees thought that the 7th edition of the TNM staging
system for esophageal cancer was debatable, as this latest staging
system is more relying on patient data without highlighting the
anatomic or biologic properties of esophageal cancer, therefore
it is not completely convincing to all clinicians. The awareness
of standard TNM staging system can influence correct therapy
decision, indeed, our data suggested different levels physicians

from different regions or departments showed inconsistence in
recognition of the staging system, therefore the ratio of correct
POT decision was also quite variable. As the 8th edition of
the TNM staging system was released in October 2016 and has
been practically used in clinical since January 2018, we advocate
the promotion of this latest TNM system as soon as possible
to improve the diagnosis and treatment of esophageal cancer
in China.

We also admitted several limitations in the present survey.
First, the selection of medical centers was not randomized
and did not cover the entire country, though enrolled
examinees were from those areas with high incidence of
esophageal squamous cell cancer. Second, the sample size of
the respondents might not be large enough to represent the
accurate awareness and therapy decision making in China.
Finally, the questionnaire included updates to the 7th edition
and perioperative therapy for esophageal cancer but did not
with full details of end-stage esophageal cancer therapy, which
therefore does not represent the entire spectrum of treatment for
esophageal cancer.

CONCLUSIONS

In central and south China, the 7th edition of the AJCC TNM
staging system has not been well-accepted and applied, and
the current state of decision making for esophageal cancer is
not satisfying. The promotion of standardized diagnosis and
treatment for esophageal cancer is urgently required.
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