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Introduction

Intralumenal endoscopic treatment is an optimal and 
minimally invasive treatment for superficial esophageal 
cancer without risk of regional lymph node metastasis. 
Definitive chemoradiation therapy for potentially resec-
table esophageal cancer is another hot topic. A random-
ized control trial (RCT) with definitive chemoradiation 
and curative esophagectomy for cT1bN0 thoracic 
esophageal cancer is now ongoing as a study by the 
Japan Clinical Oncology Group. We must await the 
final results of this RCT to optimize an initial treatment 
for cT1bN0 thoracic esophageal cancer. 

Radical esophagectomy with extensive lymph node 
dissection is a basic requirement of curative surgical 
treatment for esophageal cancer with a potential risk of 
lymph node metastasis. This procedure is one of the 
most invasive surgeries in the field of management of 
gastrointestinal malignancies. Since the mid-1980s, 
radical esophagectomy with 3-field lymphadenectomy 
has been established and intensively performed in 
leading institutes in Japan.1,2) Although relatively 
acceptable long-term outcomes have been reported, 
substantial evidence of survival benefit is not proved by 
randomized controlled t r ials. In most Western 
countries, surgical resection is generally considered to 
be a part of multimodal approaches for esophageal 
cancer because of limited local control and high 
morbidity. Even in Japan, the mortality rate after 
esophageal surgery is reported in a nationwide survey 
to reach 3%–4%. On the other hand, the number of 
poor-risk patients with comorbidity is increasing. To 
reduce mortality and morbidity rates after radical 

esophagectomy, the establishment of minimally 
invasive and individualized surgical approaches is 
required. In this article, I would like to focus on the 
surgical approaches to relatively early stage esophageal 
cancer without indication of endoscopic treatment. 

Introduction of Thoracoscopic Esophagectomy

Since the 1990s, the minimization of surgical invasive-
ness to reduce postoperative complications has become 
a major topic in the management of relatively early 
gastrointestinal cancers. In the field of esophageal 
surgery, initial challenges were reported in 1993 by 
Cuschieri3) and Gossot et al.4) Since the extent of lymph 
node dissection performed with thoracoscopy and 
laparoscopy-assisted esophagectomy also varies among 
institutes, indication of this procedure is still based on 
the experience in each institute.5–7) As with the indica-
tions of the procedure, the technical details of the 
procedures of endosopic esophageal cancer surgery 
differ among institutes. Several technical options are 
available, including complete endoscopic approaches, a 
thoracoscopy-assisted method with minithoracotomy, 
and hand-assisted thoracoscopic esophagectomy.8,9) 
Recently, thoracoscopic esophagectomy by means of a 
prone position is one of the hot topics in this field.10) No 
standard procedure has been established in terms of 

instruments or positions of the port sites and monitors. 

Benefits and Limitations of Thoracoscopic 
Surgery for Esophageal Cancer

Compared with conventional open surgery, endoscopic 
surgery for gastrointestinal cancer is reported to have 
several benefits for patients, including less pain, less 
inflammatory response, faster recovery of gastrointesti-
nal functions, preserved postoperative immune func-
tions, shorter hospital stay, reduced medical costs, and 
better quality of life (QOL). Several controversial 
reports are found on the biological assessment of surgi-
cal invasiveness measured by chemical mediators in 
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thoracoscopic esophagectomy. Preserved postoperative 
pulmonary functions and a lower incidence of pulmo-
nary complications might be a possible benefit of thora-
coscopic esophageal surgery. Preserved functions of 
respiratory muscles and less pain resulting from the 
smaller incision may contribute to a faster recovery of 
vital capacity after surgery.11,12) Although the initial 
reports of thoracoscopic esophagectomy failed to show 
a lower incidence of postoperative complications 
compared with conventional open surgery, recent 
reports that have cleared the initial learning phase indi-
cate a lower morbidity in endoscopic surgery.12,13) A 
magnified view by endoscope enables us to perform a 
precise dissection of lymph nodes and to reduce total 
blood loss. However, no large-scale randomized 
controlled trial is available to prove these benefits in 
thoracoscopic esophageal surgery.

On the other hand, the most critical concern for 
thoracoscopic esophagectomy is surgical curability. 
Although several reports exist to support its oncological 
relevance in regard to the long-term outcome of 
thoracoscopic surgery for esophageal cancer compared 
with conventional open surgery,6,13) no randomized 
controlled trial is available to prove this issue. Several 
reports demonstrate no difference in the number of 
harvested lymph nodes between open surgery and 
endoscopic surgery.12,13)

A lack of tactile sensation is one of the critical limita-
tions in endoscopic surgery. Bulky tumors and metastatic 
lymph nodes adjacent to vital organs, such as the trachea, 
bronchus, and aorta, are not suitable indications of this 
procedure. Scar formation after neoadjuvant radiotherapy 
or chemoradiotherapy is also an obstacle to the safe 
application of endoscopic surgery.

A large surgical invasion of radical esophagectomy is 
mainly due to the extensive mediastinal lymph node 
dissection. A reduction of superficial incision by 
thoracoscopic esophagectomy is insufficient to 
minimize the surgical invasiveness of the procedure. 
Modification and individualization of lymph node 
dissection is a highly important issue in the control of 
surgical morbidity.

Clinical Significance of Lymphatic Mapping 
in an Individualized Surgical Approach to 
Esophageal Cancer

To realize an individualized surgical approach to esopha-
geal cancer, we introduced lymphatic mapping in 1999.14) 

The first possible sites of metastasis along the route of 
lymphatic drainage from the primary lesion are known 
as sentinel nodes (SNs), and these are detectable by the 
use of injected dyes or radioactive tracers, or both.15) We 
have established the procedure of radio-guided lymphatic 
mapping for esophageal cancer using 99m-technutium 
tin colloid and reported the validity of the SN concept in 
cT1-T2N0 esophageal cancer.16) Preoperative lymphos-
cintigraphy after the endoscopic injection of a radioactive 
tracer into the submucosal layer of the lesion has been 
found to be very useful in detecting SNs. A handheld 
gamma probe is used to locate the radioactive nodes. 
Intraoperative gamma probing is also feasible in thoraco-
scopic or laparoscopic surgery using a special gamma 
detector introducible from a trocar port.

In esophageal cancer, SNs are multiple and widely 
spread from cervical to abdominal areas. In more than 
80% of the cases, at least one SN is located in the 2nd or 
3rd compartment of regional lymph nodes. This charac-
teristic distribution of SNs is attributed to the multidirec-
tional lymphatic drainage routes from the esophagus.16)

A complete dissection of multiple and widespread 
SNs as nodes in a “functional” first compartment of 
regional lymph nodes is essential and oncologically 
important. We are currently performing thoracoscopic 
esophagectomy combined with lymphatic mapping for 
cT1 or T2N0 esophageal cancer to secure the curability 
of surgery. If intraoperative pathological and molecular 
diagnoses focused on harvested SNs show an absence 
of metastasis, uniform extended lymph node dissection, 
such as 3-field lymphadenectomy, may be unnecessary. 

The incidence of carcinoma of the esophagogastric 
junction, including Barrett’s carcinoma, is increasing in 
Western countries and more recently Japan, but several 
surgical approaches to this clinical entity are available.17) 
Recently, the long-term outcome of RCT comparing 
extended transthoracic esophagectomy and transhiatal 
esophagectomy to adenocarcinoma of the esophagogastric 
junction has been reported.18) A lower operative morbidity 
and shorter hospital stay in the transhiatal group were 
reported. Although there is no significant difference 
between overall survival after transthoracic-extended 
esophagectomy and transhiatal-limited esophagectomy, 
transthoracic lymph node dissection showed significant 
survival benefits in a certain subgroup with lymph node 
metastases from 1 to 8. Therefore an individualized 
extent of resection and lymph node dissection for 
Barrett’s carcinoma based on lymphatic mapping will 
become an important topic. If abdominal SNs are all 
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negative and no hot spot is detected in the mediastinal 
area by preoperative scintigram, transthoracic extensive 
lymph node dissection is not required.

An individualized lymph node dissection and 
esophageal resection based on the distribution and 
status of SNs will soon become feasible even in an 
endoscopic setting.19) 

Conclusions

Although an optimal multimodal approach to esopha-
geal cancer is still under investigation, we must pay 
attention to the reduction of surgical mortality and 
morbidity after curative surgery. To develop a mini-
mally invasive and individualized surgical approach to 
esophageal cancer, we may expect thoracoscopic 
surgery and lymphatic mapping to be powerful tools. 
Well-designed clinical trials to develop new evidence 
that supports these novel technologies are required 
without delay.
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