General Thoracic and Cardiovascular Surgery
https://doi.org/10.1007/511748-020-01369-4

ORIGINAL ARTICLE q

Check for
updates

Ways and tradition of Japan in esophageal surgery for cancer
Hiromasa Fujita'?

Received: 6 February 2020 / Accepted: 16 April 2020
© The Japanese Association for Thoracic Surgery 2020

Abstract

Objective This report presents the essence in practice of Japanese methods and tradition in surgery for esophageal cancer.

Methods The etiology of esophageal cancer and the concepts of lymphadenectomy in esophagectomy, in neoadjuvant treat-
ments, and in stage classifications are compared between Western countries and Japan.

Results With respect to the type and relative incidence of esophageal cancer, in Western countries, adenocarcinoma in the
lower thoracic esophagus and in the cardia is common, and among esophageal surgeons, there remains some controversy
over the extent of lymphadenectomy. On the other hand, in Japan, squamous cell carcinoma in the middle thoracic esophagus
is common, and concerning lymphadenectomy, Japanese esophageal surgeons consider that three-field lymphadenectomy
is superior to other types of lymphadenectomy. In Japan, surgeons believe that most patients with esophageal cancer even
those having lymph node metastasis can be best treated using esophagectomy and lymphadenectomy.

Conclusions In Japan, the tradition in esophageal surgery places great significance on lymphadenectomy. The ways and
procedures for esophageal cancer surgery, the neoadjuvant and adjuvant treatments, the Japanese Classification of Esopha-
geal Cancer, the Esophageal Cancer Practice Guidelines, and other scientific reports are all based on a close combination of

esophagectomy with lymphadenectomy.
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History and establishing tradition in Japan

Soon after Franz J. Torek in USA successfully resected
a tumor in the thoracic esophagus in 1913 [1], Professor
Hayari Miyake at Kyushu University, Japan, made initial
attempts to achieve similar curative surgery for a cancer in
the thoracic esophagus. Two of his first 16 patients with
an esophageal cancer underwent esophagectomy, and both
those died within 2 days after surgery. The other 14 patients
underwent inspection thoracotomy only. These were all
reported in 1925 to the 33rd Annual Congress of the Japan
Surgical Society [2]. Much later in 1961, Professor Komei
Nakayama at Chiba University tried a three-stage operation
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involving gastrostomy, transthoracic esophagectomy, and
esophagogastrostomy through a subcutaneous route, and
succeeded in achieving the lowest worldwide operative mor-
tality after esophagectomy for cancer [3]. Thus, Japanese
esophageal surgery took half a century to catch up, and then
reach the top level in the world. During the next half cen-
tury, Japanese esophageal surgery has developed three-field
lymphadenectomy, endoscopic submucosal dissection, and
original classifications and guidelines, among others, and
the outcomes achieved in Japan remain the best in the world.

Etiology of esophageal cancers

The ratio between the incidence of squamous cell carcinoma
(SCCO) and the incidence of adenocarcinoma (AD) in the
esophagus (among males) is shown in Fig. 1. In East Asia
including China, India, and the region of Africa to the south
of the Sahara Desert, the incidence of SCC in the esophagus
is more than ten times of that of AD. On the other hand,
in northern Europe and Anglo-Saxon countries, the inci-
dence of AD in the esophagus is more than that of SCC
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Fig.1 The ratio between the incidence of squamous cell carcinoma (SCC) and the incidence of adenocarcinoma (AD) in the world (among
males). Available from: https://www.nature.com/articles/s41598-018-19819-8/tables/3

[4]. In Japan, more than 90 percent of esophageal cancers
are squamous cell carcinoma, and it most frequently occurs
in the middle thoracic esophagus. For comparison, in the
Netherlands, around 80 percent of esophageal cancers are
AD, and it usually occurs in the lower thoracic esophagus
and at the esophagogastric junction [5]. Main risk factors are
different between ADs and SCCs. Clinical practice guide-
lines both in the East and the West describe that those of
SCCs are smoking and alcohol consumption, while that of
ADs is the Barrett epithelium caused by gastroesophageal
reflux diseases [6]. Many Western surgeons consider that
AD should be treated using surgery, while at the same they
consider that SCCs should be treated conservatively using
chemoradiotherapy, and no surgery [7]. On the other hand, in
Japan, surgery is the treatment of first choice for both SCCs
and for ADs, irrespective of their locations in the esophagus.

Concept for lymphadenectomy

The majority of Japanese surgeons, especially gastrointes-
tinal surgeons, believe in the Halsted theory that cancers
metastasize into the lymph nodes at first, and then into
distant organs next [8]. Founders of esophageal surgery in
Japan, Sadanobu Seo and Toru Ohsawa also, focused on
lymph node metastasis from esophageal cancers [9, 10]. The
principle of Japanese radical cancer surgery is the combina-
tion of tumor resection with systematic lymphadenectomy,
which can cure (some) patients with cancer in the esophagus
including those with lymph node metastasis. Since the first
edition of cancer staging classifications for gastrointestinal
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cancers, it has been recommended that the extent of lym-
phadenectomy should be wider than that of lymph node
metastasis (D> N) [11, 12]. Figure 2 shows the extent of
lymphadenectomy endorsed by the International Society for
Diseases of the Esophagus (ISDE) [13]. In standard lym-
phadenectomy, the lymphadenectomy is limited to within the
middle and lower mediastinum and to within the upper abdo-
men. The Ivor Lewis procedure [14] and classical en bloc
esophagectomy [15] are classified as constituting standard
lymphadenectomy. In extended lymphadenectomy, dissec-
tion of the lymph nodes along the right recurrent nerve in
the upper mediastinum is added to that standard lymphad-
enectomy. The recent en bloc esophagectomy reported by
Riidiger Y Siewert [16] is classified as constituting extended
lymphadenectomy. In total mediastinal lymphadenectomy,
the dissection of the lymph nodes along the bilateral recur-
rent nerves in the upper mediastinum is added to standard
lymphadenectomy. In three-field lymphadenectomy, the
bilateral cervical paraesophageal and supraclavicular nodes
in the neck are added to total mediastinal lymphadenectomy.
It has been reported that the average numbers of resected
lymph nodes were 28 during standard lymphadenectomy,
33 during extended lymphadenectomy, 49 during total
mediastinal lymphadenectomy, and 73 during three-field
lymphadenectomy [13]. There has been no randomized
control trial involving large numbers of esophageal cancer
comparing three-field lymphadenectomy versus other pro-
cedures. However, through a nationwide enquiry study com-
paring three-field lymphadenectomy for 1740 cases versus
two-field lymphadenectomy for 2671 cases [17], and a ret-
rospective study comparing en bloc esophagectomy versus
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Fig.2 The extent of lymphadenectomy: the International Society for Diseases of the Esophagus (ISDE) classification. Modified from H Fujita,

et al. World J Surg, 2003 (Reference 12)

two-field and three-field lymphadenectomy [18], transtho-
racic esophagectomy with three-field lymphadenectomy in
Japan is concluded to be the adopted standard procedure for
esophageal cancer.

On the other hand, in Western countries, there remains
controversy over the extent of lymphadenectomy [5]. For
some esophageal surgeons in Western countries, the prin-
ciple of radical cancer surgery is wide tumor excision—en
bloc esophagectomy [15, 16]. They believe that the extent of
resection should be wider than the extent of micro-invasion
around the main tumor, and that the intensity of lymphad-
enectomy is important rather than the extent of lymphad-
enectomy. Many other Western surgeons, however, believe
in the Fisher theory that cancer metastasizes both into the
lymph nodes and into distant organs (equally or at the same
time)—even when the primary tumor is small—and that
lymph node metastasis is a sign of systemic disease [8].
Many esophageal surgeons represented by Mark Orringer
[19] assert that equivalent outcomes can be achieved by tran-
shiatal esophagectomy (THE) combined with multidiscipli-
nary treatments as by transthoracic esophagectomy (TTE).
In an HIVEX trial [20], the survival rates after extended
TTE were compared with those after limited THE, for ade-
nocarcinoma in the middle and lower thoracic esophagus,
and for adenocarcinoma in the cardia. The survival rates
were not different between after TTE and after THE. Around
40% of patients with cancer in the esophagus or in the car-
dia underwent THE even in the university hospitals of the
United States [21]. Thus, no consensus exists on the extent
of lymphadenectomy in Western countries. Figure 3 sum-
marizes schools of thought on esophagectomy for cancer in
the order of extent of lymphadenectomy. Schools in Western

countries are situated in the upper section—Iless extent of
lymphadenectomy, and those of Japan are situated in the
lower section—more extent of lymphadenectomy [22].

Thoracoscopic surgery

Alfred Cuschieri initiated esophagectomy through a right
thoracoscopic approach with the patient in the left lateral
position or in the prone position [23]. In Western countries,
such thoracoscopic esophagectomy aims to be less invasive.
In Japan, on the other hand, there is always lymphadenec-
tomy in combination with esophagectomy. Takashi Akai-
shi, who initiated thoracoscopic esophagectomy in Japan,
named his procedure as thoracoscopic en bloc esophagec-
tomy with radical mediastinal lymphadenectomy [24]. The
intention in Japan is, therefore, not only less invasive sur-
gery, but also—using the magnified-field view—meticulous
lymphadenectomy.

Neoadjuvant treatment

In Western countries, the mainstream neoadjuvant treatment
for esophageal cancer is chemoradiotherapy [25], which
intends to manage any micro-metastases around the main
tumor and any metastases into the regional lymph nodes. In
the CROSS trial comparing preoperative chemoradiotherapy
versus surgery alone, two surgical procedures of TTE with
two-field lymphadenectomy and of THE without mediastinal
lymphadenectomy were included, and the actual numbers of
each surgical procedures were not detailed [26]. Cuesta et al.
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Fig.3 Schools of esophagectomy for cancer. Modified from Fujita H. Surg Today, 2015 (Reference 20)

cited in their review article that the importance of extended
lymphadenectomy was merely relative and less clear, espe-
cially in esophageal adenocarcinoma after neoadjuvant
chemoradiotherapy [5]. On the other hand, neoadjuvant
treatment, which is chemotherapy in Japan [6], intends to
manage distant micro-metastases. Japanese surgeons believe
that micro-metastases around the main tumor and regional
lymph node metastases can be managed with systemic lym-
phadenectomy, and that preoperative radiotherapy may dis-
turb lymphadenectomy. In the JCOG 9907 trial comparing
preoperative chemotherapy versus postoperative chemother-
apy for squamous cell carcinoma in the thoracic esophagus,
67% of patients underwent three-field lymphadenectomy and
others underwent two-field —total mediastinal—lymphad-
enectomy [27]. Results showed that preoperative chemo-
therapy could be regarded as standard treatment for patients
with stage II/III squamous cell carcinoma.

TNM classification of malignant tumours
and Japanese classification of esophageal
cancer

Figure 4 shows the history of the TNM Classification of
Malignant Tumours, the General Rules for the Gastric
Cancer Study in Surgery and Pathology, and the Guide
Lines for the Clinical and Pathologic Studies on Carci-
noma of the Esophagus. Between the Western TNM Clas-
sification of Malignant Tumours/AJCC Cancer Staging
Manual and the Japanese Classification of Esophageal
Cancer, the main difference is in the N category. Before
2009, N categories of the TNM Classification were NO and
N1 only [28]. Since the 7th edition published in 2007, they
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have been four categories from NO to N3, which are clas-
sified by the number of metastasis-positive lymph nodes
[29]. This is one of the most important prognostic factors,
but is difficult to accurately know preoperatively. On the
other hand, the N categories of the Japanese Classifica-
tion were NO to N3, from the very beginning in the first
edition published in 1969 [11], and they have been NO to
N4 since the second edition published in 1972 [30], all of
which have been classified by the actual spread of metas-
tasis-positive lymph nodes. This can be assessed accu-
rately preoperatively. The extent of lymphadenectomy is
not only an important prognostic factor, but also plays its
role as a guideline for lymphadenectomy. Thus, systematic
lymphadenectomy is significant for Japanese esophageal
surgeons, but there is no consensus over its significance
among Western esophageal surgeons.

Conclusion

The tradition in Japan for esophageal surgery places signifi-
cance on lymphadenectomy. The ways and procedures for
esophageal cancer surgery, neoadjuvant and adjuvant treat-
ments, the Japanese Classification of Esophageal Cancer,
Esophageal Cancer Practice Guidelines, and other scientific
reports are all based on a close combination of esophagec-
tomy with lymphadenectomy. The reliance on lymphadenec-
tomy in Japan is supported by extensive basic research on
lymph flow, and detailed analyses of nationwide registra-
tions, as well as in practice by international comparative
studies on achieved short-term and long-term outcomes after
surgery.



General Thoracic and Cardiovascular Surgery

Esophageal Cancer

Gastric Cancer

Esophageal Cancer

TNM Classification General rules/

1950 1950 UICC:

Japanese Classification

Descriptive Rules/

Guide Lines/ Location of nodes

Committee on
Tumor Nomenclature
and Statistics

1962 2 ed.
1960 — 1964 34 ed.
1966 Committee on
TNM Classification 1966 4t ed. & 51 ed.
1968 15ted. 1968 6" ed.
1970 |— 1970 7% ed.
, 1971 8hed.
1974 2nd ed. 1974 9hed.
1980 | 1978 3ded. 1979 10" ed.
1985 11t ed.
1990 |
th
1992 4% ed. 1993 12" ed.
Number of nodes 1997 5t ed.

1999 13" ed.
OO 7002 6"‘ ed-

th
2010 [ 2009 7"ed. 2010 14% ed.

2017 8" ed. 2017 15" ed.

4

Fig.4 The history of the TNM Classification of Malignant
Tumours"!, Japanese Classification of Gastric Carcinoma™ and Japa-
nese Classification of Esophageal Cancer™. *1. The TNM Classifica-
tion of Malignant Tumours from the 1st edition to the latest 8th edi-
tion. *2. The General Rules for the Gastric Cancer Study in Surgery
and Pathology from the 1st edition to the 10th edition, The General
Rules for the Gastric Cancer Study from the 11th edition to the 12th
edition, the Japanese Classification of Gastric Carcinoma from the
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