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Thoracoscopic Esophagectomy in Supine Position

Abbas Abdollahi 1; Mohammad Alipour 2; Alireza Tavassoli 3; Ali Jangjoo 1,*

1Surgical Oncology Research Center, Mashhad University of Medical Sciences, Mashhad, IR Iran2Department of Anesthesiology, Faculty of Medicine, Ghaem Hospital, Mashhad University of Medical Sciences, Mashhad, IR Iran3Endoscopic and Minimally Invasive Surgery Research Center, Mashhad University of Medical Sciences, Mashhad, IR Iran
*Corresponding author: Ali Jangjoo, Surgical Oncology Research Center, Mashhad University of Medical Sciences, Mashhad, IR Iran. Tel: +98-5138022677; +98-9155111493, Fax: 
+98-5138525255, E-mail: jangjooa@mums.ac.ir

 Received: February 24, 2015; Accepted: March 2, 2015

Background: Esophageal cancer needs major surgery due to its anatomic position, which is followed by high morbidity in most patients. 
Thoracotomy, a previously used method, was accompanied by high pulmonary complications, had physical limitations, and low tolerance 
of patients. Thoracoscopic esophagectomy is a new suitable method with less morbidity.
Objectives: The present study aimed to investigate the results of performing three phases of esophagectomy through laparoscopy and 
thoracoscopy in supine position without frequent changes in patients’ position.
Patients and Methods: This is a prospective study of 15 selected patients who underwent laparoscopic thoracoscopic esophagectomy 
and received preoperative radiotherapy between 2010 and 2011. At first, laparoscopic gastrolysis was carried out and then, transhiatal 
esophageal release was performed (up to the upper region); thereafter the upper esophagus was exposed by thoracoscopy in supine 
position and easily released.
Results: The mean duration of esophagectomy was 70 minutes and the total operation 180 minutes. The mean amount of bleeding during 
surgery was 250 cc. Conversion to open approach occurred only in one patient out of 15. No cases of anastomotic leakage or pneumonia 
was observed. Also, no case of mortality was reported.
Conclusions: Thoracoscopic esophagectomy can be easily performed in supine position and in a short time. .
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1. Background
Esophagectomy is usually considered an extended opera-

tion comprising three stages; the thoracic phase for esoph-
ageal release, the abdominal phase for gastrolysis, and the 
cervical phase for esophagogastrostomy anastomosis. 
Three traditional procedures for treatment of esophageal 
cancer include Ivor Lewis, Transhiatal, and McKeown (1).

With the introduction of modern endovision tech-
niques, an increasing tendency occurred towards mini-
mally invasive surgery. In thoracic phase, the esophageal 
release is performed either in prone or lateral decubitus 
positions with its particular advantages and disadvan-
tages. These methods require changes in patient’s posi-
tion into supine for accomplishing the abdominal and 
cervical phases of the surgery (2-6). 

2. Objectives
The present study aimed to investigate the results of 

performing three phases of esophagectomy through lap-
aroscopy and thoracoscopy in supine position without 
changing the patients’ position.

3. Patients and Methods
This is a prospective study of 15 selected patients who 

underwent laparoscopic thoracoscopic esophagectomy 
and received pre-operative radiotherapy between 2010 
and 2011. The patients with middle or lower esophageal 
cancer enrolled in the study after cardiac and pulmonary 
consultation. All patients received preoperative radio-
therapy and the disease was not beyond the T3 N2 stage. 
The surgery was performed as following for all patients. 
The patient was placed in supine position. The abdomen 
was explored via five 5 - 12 mm ports. Laparoscopic gas-
trolysis was performed and the esophagus was dissected 
through hiatus as high as possible. The cardia was sepa-
rated from the stomach with two blue endo GIA (Covidien 
Company, USA). The stomach was sutured to the esopha-
gus for pulling it up to the neck. Then, the incision was 
done in the left side of the neck and cervical esophagus 
was released and a tape was encircled around the esopha-
gus and steered into the right hemithorax through open-
ing of right mediastinal pleura via cervical incision. The 
patient underwent one-lung ventilation.

Then, the thoracoscopy trocars were inserted just be-
low the right nipple (in the anterior axillary line). The 
ports were inserted in the third and seventh intercostal 
spaces. After entry into the thorax cavity, the pleura of the 
esophagus was firstly opened and the tape around the 
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esophagus was exposed. While guiding the tape, cervical 
and mediastinal esophagus were released and if needed, 
azygos vein was ligated. Sometimes, a retractor was used 
to control the right lung. With pulling the tape around 
or up and down, the esophagus was easily released and 
if needed, the mediastinal lymph nodes were removed. 
The esophagus was pulled up to the neck incision and the 
sutured stomach also steered into the neck. The cervical 
esophagus was resected and esophago-gastric anastomo-
sis was performed in the neck with 25 mm circular sta-
plers. Right thoracostomy tube was used for all patients 
and kept in to decrease the discharge to less than 100 
cc/d. Patients were transferred to the intensive care unit 
(ICU) for one night and then followed in the ward. Seven 
days after the operation, they underwent upper gastro-
intestinal barium swallow. In case of intact anastomosis, 
oral fluid was started and the patient was discharged af-
ter tolerating oral diet.

4. Results
Fifteen patients with esophageal cancer underwent 

esophagectomy in supine position. Eight patients were 
female (53.3%) and seven (46.7%) male with the mean age 
of 45.13 ± 8.86 years. Mean operative time, including gas-
trolysis and esophagectomy, was 180.0 ± 15.8 minutes and 
esophagectomy alone 70.1 ± 7.9 minutes. The intra-opera-
tive oxygenation was suitable and arterial blood satura-
tion was never less than 90%.

In one patient (6.67%) we had to convert the surgery 
to open approach due to azygos vein involvement (the 
evaluation of the lymph nodes of this region showed 
adhesion and invasion to azygos vein) and severe bleed-
ing during dissection. The mean intra-operative bleeding 
volume was 248.3 ± 29.2 cc and blood transfusion was re-
quired in only one patient (6.67%) due to severe bleeding. 
The mean hospitalization duration in ICU was two days 
and only one patient was hospitalized in ICU for 10 days, 
which was due to postoperative complication of respira-
tory failure (6.67%). The mean duration of hospitalization 
was eight days. No case of mortality was reported.

5. Discussion
Minimally invasive surgery is increasingly used in the 

treatment of esophageal cancer. In this method gastroly-
sis and esophagolysis are performed through some ports 
and a limited number of incisions, then the stomach is 
separated from the esophagus by some staplers and fi-
nally, the stomach is transposed to the neck for esopha-
gogastric anastomosis while the esophagus is departed 
from the neck (3).

All previous studies revealed that it is necessary to 
change patient’s position during surgery in this type of 
operation. The patients are positioned in the lateral decu-
bitus position then turned to supine position for abdom-
inal and cervical procedures (3). In prone position, the pa-
tient undergoes esophagolysis and then the abdominal 

(gastrolysis) and cervical stages are carried out while the 
patient is in the supine position (7, 8). The main contro-
versy is on the position of the patients during esophageal 
release.

In minimally invasive surgery, several methods have 
been proposed to release the esophagus. Watanabe et al. 
recommended three-sage open esophagectomy in prone 
position because of improved arterial oxygenation (8). 
Kuwabara and colleagues were also in favor of prone 
position, because of its superiority in less blood loss, 
respiratory tract complications, postoperative hospital 
stay, and number of lymph nodes dissected (7). Another 
study by Noshiro et al. reported prone esophagectomy 
with significantly less blood loss, but longer operation 
time (9). Findings of a retrospective analysis of small 
numbers of patients suggested that hemodynamic pa-
rameters remain stable during prone positioning (10). 
Fabian et al. indicated the results of prone positioning 
to be equivalent to lateral decubitus in terms of blood 
loss, lymph node dissection, and complications and re-
ported significantly shorter operative duration in prone 
position. The authors concluded that conversion to open 
thoracotomy may be easier in lateral position (11). But, 
the previous studies did not give any preference to any 
of the two methods (3). In case of need for conversion to 
open surgery, lateral positioning is more suitable than 
the prone position. In addition to longer operative time, 
changes in patient’s positioning may be associated with 
risk of displacement of critical/vital lines including the 
endotracheal tube and vascular cannula.

Thus, we decided to perform all three stages of the op-
eration in supine position with no changes in patient’s 
positioning. In this method, esophagus is accessible 
through the abdomen, thorax, and neck.

This procedure was successfully conducted in all pa-
tients with no need to change patients’ position. Direct-
ing the tape into mediastinum facilitates the diagnosis 
and dissection of the esophagus and also shortens the 
operation time. In these patients, the obvious lymph 
nodes can be dissected. The main problem is the transpo-
sition of the lung to the anterior hemithorax. This can be 
managed by using an additional 5-mm-port. Our patients 
showed no significant blood loss. Physiologic parameters 
remained stable during surgery. No clear changes were 
observed with respect to saturated percentage of oxygen 
in blood (SpO2), arterial blood pressure, and airway pres-
sure.

In our patients, esophagectomy was performed in less 
than 70 minutes and the whole operation took less than 
180 minutes. No pulmonary complications were ob-
served. Another advantage of the supine position is its er-
gonomically comfortability, as anatomic position of the 
lungs and mediastinum remains in normal condition. It 
can also be easily taught to low-experienced surgeons.

Local tumor control can be performed better in the 
thoracoscopic approach. It reduces the possibility of re-
currence, because the surgeon’s view for dissection of 
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esophagus and involved lymph nodes and obtaining safe 
margins is superior to blunt dissection (12).

Thoracoscopic esophagectomy in supine position may 
be considered as a reliable method, which provides better 
ergonomics and exposure; in this position the operative 
time is shortened, bleeding amount is less, endotracheal 
and intravenous line cannula displacement is prevented, 
the anatomic landmark is easily diagnosed and their in-
juries are prevented, and finally the lymph nodes are dis-
sected while the physiologic parameters such as arterial 
blood gas saturation, airway pressure, and blood pres-
sure remain stable.
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