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1  | INTRODUC TION

In 1932, a new era in the treatment of esophageal cancer dawned in 
Japan when Doctors Sadanobu Seo (Second Department of Surgery, 
Chiba University) and Tohru Ohsawa (Kyoto University) presented 
their assigned reports at the Annual Meeting of the Japan Surgical 

Society.1,2 The establishment of the Japanese Society for Esophageal 
Diseases (predecessor of the current Japan Esophageal Society) was 
primarily initiated by Doctor Komei Nakayama in 1965. Following 
this establishment, the field of esophageal cancer treatment under-
went important advancements. Moreover, due to the efforts of our 
predecessors, surgery was selected as the first-line treatment for 
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Abstract
In Japan, the treatment of esophageal cancer has undergone significant develop-
ment since the Japanese Society for Esophageal Diseases was established in 1965 
by Doctors Komei Nakayama, Shigetsugu Katsura, and Ichiro Akakura. When the 
Society was established, surgery was the first-line treatment for esophageal can-
cer. Since then, the Society has been led by three successive chairpersons—Doctors 
Katsura, Nakayama, and Satoh. Over this time, surgery-related mortalities declined 
to 5%-6% because of the rapid improvements in surgical technique. Beginning in 
1980, the bilateral cervical lymph node dissection technique gained attention, and 
favorable long-term outcomes were gradually reported. A nationwide questionnaire 
survey, conducted by the Society in 1990, showed that more favorable long-term 
outcomes were achieved by following the three-field lymph node dissection tech-
nique than by following the two-field lymph node dissection technique. Since then, 
the three-field lymph node dissection technique has been recognized and widely 
used as the standard surgical procedure for treating esophageal cancer. After clinical 
studies examined the utility of various pre- and postoperative adjunctive therapies 
in outcome improvements, preoperative chemotherapy was recognized as the stand-
ard treatment in the therapy guidelines. Additionally, less invasive surgical methods 
have been developed, including endoscopic and robot-assisted surgeries, which are 
applied in general practice now. However, unresectable and recurrent esophageal 
cancers remain difficult to treat, and additional treatments should be developed.
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this disease; the significance of the three-field lymph node dissec-
tion technique was recognized and has been widely used. Besides, 
other relevant developments happened to reduce the invasiveness 
of surgical treatment. This review describes these milestones in 
the surgical treatment of esophageal cancer and the advancements 
thereafter.

2  | DAWN OF A NE W ER A

The world's first report of a successful thoracic esophageal can-
cer treatment was published by Torek in 1913.3 In that report, a 
patient underwent a two-stage surgery and survived for an addi-
tional 13  years. Reconstruction was not performed, but an artifi-
cial esophagus, made from a rubber tube, was placed between the 
cervical esophageal fistula and the gastric fistula. In the same year, 
Fink attempted to perform antethoracic esophagogastrostomies, al-
though the first successful case was reported 6 years later, in 1920, 
by Kirschner.4

In Japan, the reports published by Professors Sadanobu Seo 
(Second Department of Surgery, Chiba University School of 
Medicine) and Toru Osawa (Kyoto University) are considered to 
represent the dawn of a new era in esophageal cancer treatment. 
In 1929, Doctor Toru Osawa successfully treated a patient by con-
ducting a total gastrectomy and an intrathoracic esophagojejunal 
anastomosis, via laparotomy and thoracotomy.5 In 1932, Professor 
Sadanobu Seo reported the case of a patient who was cured after 
undergoing an intrathoracic esophagogastrostomy immediately after 
esophageal cancer resection in the Journal of Japan Surgical Society. 
A special article published in the Journal of Japan Surgical Society in 
1933 indicated that prior to February 1932, six patients with cervical 
esophageal cancers and 16 with thoracic and abdominal esophageal 
cancers underwent surgical resection at the Second Department of 
Surgery at the Chiba University School of Medicine, with mortal-
ity rates of 16.7% and 50.0%, respectively.1 Several reports of suc-
cessful cases involving the resection of thoracic esophageal cancers 
were reported, including five cases by Professor Sadanobu Seo and 
two by Professor Eggers. The other cases included the previously 
described case reported by Torek and five reports of single cases, 
each authored by different individuals.1 While analyzing the studies 
published on the surgical outcomes of patients who underwent re-
sections of thoracic or abdominal esophageal cancers before 1924, a 
mortality rate of 95.4% was observed. This seems like an event from 
another time, compared with the mortality rates achieved today 
with resections of esophageal cancers.1

Later, in the 1950s, various anastomotic methods for con-
ducting esophageal cancer surgeries were reported, and various 
European and American authors reported improvements in the 
surgical outcomes for upper- and middle-thoracic esophageal 
cancers, although the mortality rate remained at 20%-50%.6 
Professor Komei Nakayama (Second Department of Surgery, 
Chiba University School of Medicine) authored a special article 
published in 1951, reporting the treatment of 30 patients with 

a mortality rate of 16.7%.6 European and American authors re-
ported that, mainly, intrathoracic anastomoses were performed, 
whereas the safety of treatments improved after antethoracic 
esophagogastrostomy was introduced.

Concurrent with these technical improvements, anesthesia also 
progressed. Beginning in 1950, the Second Department of Surgery 
at Chiba University School of Medicine started to use ether admin-
istered via endotracheal intubation as a general anesthetic during 
esophageal cancer surgeries. Prior to that, surgeries had been per-
formed using a combination of lumbar spinal anesthesia and local 
anesthesia.

3  | FIF T Y YE ARS OF PROGRESS SINCE 
THE JAPANESE SOCIET Y FOR ESOPHAGE AL 
DISE A SES WA S ESTABLISHED

After the publication of the assigned reports, the aforemen-
tioned advances occurred gradually and were recognized as 
major developments over the 50 years since the Japanese Society 
for Esophageal Diseases (predecessor of the current Japan 
Esophageal Society) was established in 1965 (Table 1). At the time 
of the establishment of the Society, it was led by Doctors Komei 
Nakayama, Shigehiro Katsura, and Ichiro Akakura, whose efforts 
led to surgery becoming the first-line treatment for esophageal 
cancer.

In addition to the aforementioned antethoracic esophago-
gastrostomy, Doctor Nakayama also invented a safer three-stage 
procedure in which a gastrostomy is created to facilitate improv-
ing patient nutrition during the first stage. Since this method was 
introduced, the importance of preoperative nutritional manage-
ment has been considered.7 At the same time, preoperative ra-
diotherapy is performed to inhibit the progression of cancer. The 
second stage of the surgery involves esophageal resection and 
observation of the clinical courses of the cervical esophagostomy 
and gastrostomy over several months to 1 year. Reconstructive 
surgery, using antethoracic esophagogastrostomy, is performed 
during the last stage. A report published in 1964, in the Japanese 
Journal of Clinical and Experimental Medicine, showed that the 
surgery-related mortality was 7.4%.6 This was an epoch-making 
outcome and in addition to safety improvements, the 5-year sur-
vival rates were previously single-digit figures. However, in Japan, 
more favorable outcomes were reported by Doctor Nakayama, 
including 23 patients who survived for 5 years.6 This achievement 
became the focus of global attention.

The first meeting of the Japanese Society for Esophageal 
Diseases, hosted by Keio University's Professor Ichiro Akakura, fo-
cused on the postoperative complications of esophageal cancers and 
reconstruction methods. The rules for handling esophageal cancers 
were also examined, leading to the 1969 publication of the first edi-
tion of the Clinical Classification for Carcinoma of Esophagus.8 Since 
then, the safety of esophageal cancer surgery has improved, and 
long-term outcomes have been considered an important issue.
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In 1974, at the Annual Meeting hosted by Professor Kiyoshi 
Inokuchi (Kyushu University), the lymph node metastases of 
esophageal cancers were discussed. In a 1981 report by Professor 
Sannohe et al,9 from Fukuoka University, the possibility of me-
tastasis to the cervical lymph nodes was recognized. When the 
Annual Meeting was hosted by Professor Tadayoshi Takemoto 
(Yamaguchi University) in 1985 and by Professor Takayoshi Tobe 
(Kyoto University) in 1986, “the actual condition of lymph node 
metastasis and the countermeasures thereof” and the “rational 
lymph node dissection and its extent” were selected as the main 
topics. These events led to discussions regarding cervical lymph 
node dissection and the importance of superior mediastinal lymph 
node dissection. In parallel, the relationship between the numbers 
of lymph node metastases and prognoses started to be discussed. 
When the meeting was hosted by Doctor Masakatsu Yamamoto in 
1987, rational lymph node dissection was discussed again. At that 
time, bilateral cervical lymph node dissection had been performed 
at only six facilities, and the mortality rate among elderly patients 
was relatively high. Therefore, bilateral cervical lymph node dis-
section was not recognized as the standard treatment, but became 
an important discussion topic.

From then, the number of facilities performing three-field 
lymph node dissection gradually increased. In 1990, when the 
meeting was hosted by Professor Kaichi Isono from the Second 
Department of Surgery at Chiba University School of Medicine, 
a nationwide questionnaire survey on two- and three-field lymph 
node dissection was conducted. The results were published in the 
Journal of Oncology in 1991, showing that patients who under-
went three-field lymph node dissection had more favorable prog-
noses, with a five-year survival rate of 34.3% compared with the 
26.7% rate associated with two-field lymphadenectomy.10 Since 
that time, three-field lymphadenectomy has been recognized and 
widely used as the standard treatment for thoracic esophageal 
cancer. However, globally, three-field lymphadenectomy was only 
performed at a limited number of facilities. Although the favorable 
outcomes were achieved and recognized in Japan, the procedure 
is not acknowledged as the standard surgical treatment in other 
parts of the world. Although the surgical procedure is safe, the 
surgical treatment of esophageal cancer is typically extremely in-
vasive, deeming perioperative management critical for successful 
treatment outcomes. In the 1970s, central venous parenteral nu-
trition, high-calorie infusions, and postoperative treatment using 
intermittent positive pressure breathing were introduced, and 
research studies examined the criteria for determining proper 
preoperative nutrition. Additionally, elemental diets started to be 
used for postoperative nutritional management. Moreover, Ando 
et al11 reported the usefulness of Swan-Ganz catheters for circu-
latory management. The use of rapid turnover proteins as a nutri-
tional index was also first studied in the 1980s. More recently, the 
use of immune-nutrition, utilizing omega-3 fatty acids for preop-
erative nutritional management, has been reported to be effec-
tive.12 Preoperative oral care was already covered by public health 
insurance in Japan, and was widely included in the treatment for 

all types of cancers; its effectiveness was also confirmed in esoph-
ageal cancer surgery patients in whom respiratory complications 
are important.

For the 2017 guidelines, a meta-analysis of the effects of preop-
erative respiratory therapy or rehabilitation was conducted.13 The 
findings showed that such therapy led to a significant decrease in 
the postoperative risk of pneumonitis and respiratory complications. 
A meta-analysis by Engelman and Maeyens showed that administer-
ing perioperative steroids significantly reduced the postoperative 
complications and did not increase the number of cases of anasto-
motic leakage, establishing the usefulness of perioperative steroid 
administration.14

As mentioned above, preoperative radiotherapy was adopted 
as an adjuvant therapy for improving long-term outcomes follow-
ing the introduction of the three-stage surgical procedure. When 
the Society meeting was hosted by Doctor Toshio Mitomi in 1984, 
the main agenda was the evaluation of the long-term outcomes of 
preoperative radiotherapy, its current indications, usefulness, and 
prognostic factors. Back then, favorable prognoses were already re-
ported in cases showing the effectiveness of treatment. To further 
improve outcomes, postoperative adjuvant therapies were exam-
ined. In 1989, when the Society's meeting was hosted by Professor 
Takao Hattori (Hiroshima University), chemotherapy and immuno-
therapy were selected as the main topics, with adjuvant therapies 
being considered; the findings failed to show any clear usefulness for 
the adjuvant therapies. A clinical study, examining the usefulness of 
various post- and preoperative adjuvant therapies, was carried out 
by the Japanese Oncology Group (JCOG). In the JCOG 8806 study, 
postoperative adjuvant therapy using cisplatin (CDDP) and vindes-
ine was compared with surgery alone; the findings showed no ben-
efit associated with the adjuvant therapies. Later, in the JCOG9204 
study, compared with the surgery-alone group, a postoperative 
combination of CDDP and 5-fluorouracil was shown to be useful 
against resectable esophageal cancers. Next, in the JCOG9907 
study, preoperative chemotherapy was found useful,15 and is now 
recognized as the current standard treatment. Further, preopera-
tive radiotherapy, in combination with chemotherapy, is recognized 
as a standard treatment, especially in the USA. To further improve 
patient prognoses, JCOG is currently conducting a multicenter ran-
domized controlled study in Japan, to verify the utility of standard 
preoperative chemotherapy, preoperative chemoradiation therapy, 
and chemotherapy using three different drugs, including docetaxel; 
patient enrollment is complete, and the results are expected.

Presently, the surgical outcomes for esophageal cancer have sta-
bilized and the procedure is safe. However, because the three-field 
lymph node dissection (resection of cervical, mediastinal, and upper 
abdominal lymph nodes) is highly invasive, the development of less 
invasive surgical procedures has also progressed. Okazumi et al16 
previously reported that even the ingenuity of the thoracotomy re-
duces the invasiveness of the surgery.

Specifically, postoperative systemic inflammatory response syn-
drome lasting 0.5 ± 0.7 days is possible when the latissimus dorsi and 
serratus anterior muscles are preserved through the use of a vertical 
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skin incision; a muscle-sparing thoracotomy is performed, without 
cutting the ribs and costal cartilage (with differential lung ventila-
tion); reconstruction is carried out through the posterior mediastinal 
route, using a gastric tube on the side of the greater curvature of the 
stomach, preserving the omentum; and a mediastinal lymph node 
dissection is performed while preserving the thoracic duct.

Therefore, the endoscopic surgery has gained widespread ap-
plication, with the first report by Cuschieri et al,17 in 1992 for sur-
gical treatment of esophageal cancer. In Japan, endoscopic surgery 
for esophageal cancer was initially performed in 1995 by Akashi 
et al18 (Tohoku University). Since then, endoscopic surgery for the 
treatment of esophageal cancer gained widespread applicability. 
However, its long-term outcomeshave not yet been demonstrated, 
and the procedure is only weakly recommended in the 2017 guide-
lines. Additionally, a safety analysis, conducted by Takeuchi et al19 in 
2011, examined National Clinical Database (NCD) cases and showed 
that the incidence of complications was significantly higher and the 
number of repeat surgeries within 30  days was also significantly 
higher in the thoracoscopy group than in the open surgery group. 
Currently, JCOG is conducting a multicenter randomized controlled 
study; the results are expected in the near future.

The concept of robot-assisted surgery, using the DaVinci surgical 
system, was first presented in 2004 by Bodner et al.20 Whereas, in 
Japan, Uyuma et al first reported its application in 2011. This surgi-
cal method has been approved for insurance coverage since 2018, 
and the number of cases is expected to increase.

Non-open thoracic surgery, using a mediastinoscope, has also 
been a focus of attention. In 1933, non-open thoracic surgery, 
involving access from the neck and the esophageal hiatus, was 
reported by Turner21; in Japan, it was first reported as a blunt dissec-
tion by Akiyama et al,22 in 1971. In a compilation of 35 cases, Buess 
also reported on the utility of surgeries using mediastinoscopes.23 In 
Japan, a report on surgeries using mediastinoscopes was published 
in 2004 by Tangoku et al24 from Yamaguchi University. In 2013, Mori 
et al25 (Tokyo University) reported cases of closed-chest surgeries, 
involving access from the neck or esophageal hiatus, performed in 
combination with the DaVinci system. Since this system could possi-
bly be applied in cases unsuitable for thoracotomy, future develop-
ments are expected.

In the Union for International Cancer Control (UICC) TNM classi-
fication, the supraclavicular lymph nodes are not classified as regional 
lymph nodes in thoracic esophageal cancer; instead, they are classi-
fied as M1 (LYM) distant metastases. Therefore, when a metastasis is 
found in the supraclavicular lymph nodes, thoracic esophageal can-
cer is classified as stage IV, according to the 7th (2009) edition of the 
classification, and stage IVB, according to the 8th (2017) edition. In 
Japan, the three-field lymph node dissection has been recognized as 
the standard treatment. However, in the 11th (2015) edition of the 
Japanese Classification of Esophageal Cancer,26,27 the results of an 
analysis of patients registered nationwide showed that supraclavic-
ular lymph nodes were involved in the middle intrathoracic esopha-
geal cancers classified as N2 and that bilateral cervical lymph node 
dissection was necessary in cases of D2 lymph node dissection. Prior 

to the 10th (2007) edition, these lymph nodes had been classified as 
the N3 group. The results of this analysis of nationwide cases were 
published, and one extremely interesting finding was that, in middle 
intrathoracic esophageal cancers, the rate of metastasis to the su-
praclavicular lymph nodes is higher than the rate of metastasis to the 
middle mediastinum lymph nodes.28 Conversely, the 5-year survival 
rate of patients with supra-clavicular node metastases is higher than 
that of patients with middle-mediastinal node metastases. Based on 
those findings, supraclavicular lymph nodes were reclassified into 
the N2 group in the 11th edition. In addition, according to the 7th 
edition of the TNM classification of resected esophageal cancers, 
registered in 2011, the 5-year survival rate for pStage IV disease was 
22.8%, but was 14.8% for pStage IIIc disease, showing inverted ten-
dencies.29 There is a need to universally recognize supraclavicular 
lymph node metastases as local lymph node metastases and not as 
distant metastases.

Regardless of the progress made to date, unresectable esoph-
ageal cancers and recurrent esophageal cancers remain difficult to 
treat; therefore, additional new treatments need to be developed.

4  | CONCLUSIONS

During the past 50 years, the surgical treatment of esophageal can-
cers has undergone significant progress, thanks to our predecessors' 
efforts, resulting in improved safety and prognoses compared with 
earlier techniques. Further, advances in radiation therapy and chem-
otherapy occurred in addition to recognizing the importance of mul-
tidisciplinary treatments and treatment options tailored to individual 
patients. In the future, more outcome improvements are expected, 
including in immunotherapy using immune checkpoint inhibitors—a 
class of therapies that has recently attracted attention as the fourth 
pillar of cancer therapy.
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