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Esophageal cancer is one of the most popular malignant tumors 
in China, which has high morbidity and mortality rate (1,2). 
Squamous cell carcinoma is much more frequently observed 
in Chinese esophageal cancer patients than adenocarcinoma. 
Depending on the location of tumor, Ivor Lewis or McKeown 
surgical approach is adopted for resectable esophageal 
cancer (3,4). These approaches are widely accepted with the 
advantages of mediastinal lymphadenectomy, low perioperative 
morbidity (5). The 5-year survival rate of esophageal cancer 
has been greatly improved to almost 40% through the surgical 
progress, early screening, and multidisciplinary treatment in 
recent decades (6). However, the perioperative morbidity and 
mortality remain unsolved problem as a result of enlarged 
lymphadenectomy, thorough en bloc dissection, and so on (7,8). 
In open surgery, post-operation pain might last a very long time 

and the perioperative morbidity including cardiopulmonary 
complications could reach as high as 30% (9,10). 

Minimally invasive esophagectomy (MIE) has gradually 
become a standard surgical approach for esophageal cancer 
in recent years. It was first report by Dr. Cuschieri in  
1993 (11) and implemented by many thoracic surgeons, such 
as Dr. Luketich. In 2003, a report of 222 cases of MIE was 
published (12), while another report of more than 1,000 cases 
of MIE was published in 2012 (13). A randomized multicenter 
clinical study by Biere et al. provided strong evidence of the 
short-term benefits of MIE for patients (14). Nowadays, MIE 
has been widely accepted in Japan, Europe, and America.

Esophageal cancer is one of the most common cancers 
in China (1,2). The incidence and morbidity of esophageal 
cancer remains very high in China nowadays. Early 
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prevention and treatment for esophageal cancer is important 
and still a major task. MIE has emerged as effective 
alternative approach for open surgery in recent decades 
in China. Most of Chinese advanced esophageal centers, 
including Zhongshan hospital of Fudan University, The 
First affiliated Hospital of Fujian Medical School, Cancer 
Hospital of Chinese Academy of Medical Sciences, have 
adopted MIE as routine surgical approach for resectable 
patients. Our center performed the first case of MIE in 
China in 2004. From January 2004 to December 2015, we 
have successfully performed more than 1,300 cases of MIE. 

Since most esophageal cancer is squamous cell carcinoma 
and locates in the middle of esophagus, McKeown is 
preferred in our center.

Patients and surgical procedure

Patients

According to the NCCN guideline and Chinese Esophageal 
Cancer guideline, resectable patients in China are defined 
as follows:
	Age <80 y;
	T1–T3, without metastasis;
	without severe complications;
	without other malignant tumor;
	ECOG score 0–1.

Anesthesia and position

Combined general-epidural anesthesia and a single-lumen 
endotracheal tube are adopted before surgery. Commonly, 
we place patient in the left lateral prone position, but not 
the left lateral decubitus position or the prone position, 
which are common in western countries.

The thoracic port design and artificial pneumothorax

The observation port is selected in the 7th intercostal spaces 
of the posterior axillary line. Artificial pneumothorax is then 
set up through the trocar in the observation port, and the 
CO2 pressure is controlled between 8−10 mmHg. Other 
trocars are located: the 3rd intercostal spaces of the mid-
axillary line, the 9th intercostal spaces of the subscapular line, 
and the 6th intercostal spaces of the subscapular line (Figure 1).

Thoracoscopic, laparoscopic and cervical procedure

The procedure of thoracic surgery is performed in 
standard manner as open surgery (Figure 2). (I) Opening 
the mediastinal pleura of the supra-azygos area, and 
cleaning the right para-laryngeal recurrent nerve lymph 
nodes; (II) clipping and cutting the arch of the azygos; (III) 
opening the mediastinal pleura of the sub-azygos area, and 
circumferential mobilization of the middle and lower part of 
esophagus; (IV) lifting the esophagus through a silk thread 
and cleaning the left para-laryngeal recurrent nerve lymph 
nodes; (V) total mobilization of the esophagus.

The procedure of abdominal and cervical part is 
performed as described by other surgeons (16). Patient is 

Video 1. Thoracoscopic procedures. The 
mobilization of the esophagus and the 

lymph node dissection are performed under 
thoracoscopy
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Figure 1 The thoracic port design. Four trocars are placed in: the 7th 
intercostal spaces of the posterior axillary, the 3rd intercostal spaces of 
the mid-axillary line, the 9th intercostal spaces of the subscapular line, 
and the 6th intercostal spaces of the subscapular line.

Figure 2 Thoracoscopic procedures. The mobilization of the 
esophagus and the lymph node dissection are performed under 
thoracoscopy (15). 
Available online: http://www.asvide.com/articles/1074



Journal of Visualized Surgery, 2016

© Journal of Visualized Surgery. All rights reserved. J Vis Surg 2016;2:134jovs.amegroups.com

Page 3 of 4

placed in supine position. Gastric mobilization is performed 
under laparoscopy (Figure 3). Then, a left cervical incision is 
made and the cervical esophagus is dissected and transected. 
A 4 cm middle abdominal incision is made, and the stomach 
and esophagus are retracted from this incision. A linear 
cutting stapler is used to make gastric tube. The anastomosis 
between gastric tube and cervical esophagus is performed 
through the cervical incision with circular anastomat.

Discussion

Esophageal cancer is one of the four most common cancers 
in China, with high mortality. The pathological type of 
esophageal cancer in China is mostly squamous cell carcinoma, 
which is quite different from western countries. Treatment 
for esophageal cancer includes surgical therapy, radiotherapy, 
chemotherapy, and combined therapy. Open surgery was once 
the only choice for resectable patients before the emergence 
of MIE. MIE was first performed by Cuschieri in 1993 (11), 
and then introduced to China in 1994. As one of the largest 
esophageal cancer center in China, our center performed the 
first case of MIE in China in 1994, and the total number of 
our MIE cases has exceeded 1,300.

MIE has gradually become the standard surgical 
procedure for esophageal cancer because of its advantages 
in perioperative morbidity and mortality. In 2012, Lancet 
has published the report of a randomized controlled 
multicenter clinical trial in Europe, which supports that 
MIE reduces cardiopulmonary complications. However, 
the sample of this study is not large enough (14). Dr. 
Luketich also studied this topic with almost 1,000 cases (13). 
However, it’s still necessary to re-evaluate the benefits of 

MIE in China, because of the different pathological type 
and surgical approach. Experiences of our center support 
that MIE has better short-term outcome than open surgery. 
The incidence of perioperative complications is significantly 
reduced. However, data from our center shows the 
anastomotic leak incident does not vary with the operation 
approach. And the overall survival rate is also not influence 
by surgical approach. Similar results have been reported by 
other Chinese esophageal cancer center (18-20).

Two positions of thoracic surgery in MIE are commonly 
adopted by surgeons from western countries, including the 
left lateral decubitus position and the prone position. But in 
China, the lateral prone position is more popular (20). The 
left lateral decubitus position was firstly adopted in MIE, 
because of the anatomical similarity as open surgery. The 
prone position was then introduced in to MIE because of its 
clear exposure of mediastinal organs and structures. However, 
one main disadvantage of the prone position is that changing 
position is required in case of emergency. The lateral prone 
position with artificial pneumothorax not only provides clear 
exposure of surgical area, but also avoids the position change 
in case of emergency. At present, this position has also been 
accepted by many centers in the world.

Lymph node dissection is an important part of MIE 
surgery. 3FLD esophagectomy is not a routine surgery 
in China due to its high invasiveness. In the 2FLD 
esophagectomy, MIE always has a better lymph node 
dissection than open surgery, because of its enlarged view 
of surgical area by thoracoscopy and laparoscopy. The left 
para-laryngeal recurrent nerve lymph nodes are difficult to 
dissect under thoracoscopy through the surgical approach 
from right chest. Esophageal suspension is a good manner 
for the exposure and dissection of the left para-laryngeal 
recurrent nerve lymph nodes. The esophagus is lifted 
through a silk thread in order to pull the left-laryngeal 
recurrent nerve and its nearby structures into right chest. 
The incidence of nerve injury is reduced and the dissected 
lymph node number is increased with esophageal suspension 
in this way.

Since its first introduction to China in 1994, MIE has 
become widely accepted and developed in the past decades 
in China. Most advanced esophageal centers performed 
hundreds of MIE and accumulated abundant experiences. 
The benefits of short term outcomes of MIE are confirmed 
by studies in China. However, the long term survival and 
the anastomosis leakage results are still uncertain and need 
more research. Generally, MIE is safe, feasible and suitable 
surgical approach for resectable esophageal cancer. 

Video 2. Laparoscopic procedures. The 
mobilization of the stomach is performed under 

laparoscopy
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Figure 3 Laparoscopic procedures. The mobilization of the 
stomach is performed under laparoscopy (17). 
Available online: http://www.asvide.com/articles/1075
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