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Abstract
Background: The phenomenal progress of minimally
invasive surgery has imparted its influence on conven-
tional esophagectomy. Currently, more esophagecto-
mies are being performed by laparoscopic and/or
thoracoscopic methods. Esophagogastrectomy for the
adenocarcinoma of the gastroesophageal (GE) junction
has been a conventional treatment. The literature is
limited regarding the laparoscopic approach to eso-
phagogastrectomy. The aim of this study was to evalu-
ate the outcome of laparoscopic esophagogastrectomy
in the management of adenocarcinoma of the GE
junction.
Methods: From January 1997 to February 2005, lapa-
roscopic esophagogastrectomy was performed in 32
patients. Indication for operation was adenocarcinoma
of the GE junction in all patients. Neo-adjuvant therapy
was used in two patients (6.88%) only. Initially, our
approach to intrathoracic anastomosis without thoracic
and cervical access was to introduce the anvil of circular
stapler through minilaparotomy incision (n = 22), but
later we switched to trans-oral placement of anvil into
the distal end of the esophagus (n = 10).
Results: There were 22 men and 10 women. Median age
was 61.8 years (range, 39–72). There was no conversion.
The laparoscopic esophagogastrectomy was completed
in all patients. The pyloromyotomy and feeding jejun-
ostomy were performed in all cases. The median inten-
sive care unit stay was 1 day (range, 1–28); hospital stay
was 7 days (range, 5–42). Mean estimated blood loss and
mean operative time were 150 ml and 200 min, respec-
tively. At mean follow-up of 14 months (range, 2–40),
stage-specific survival was similar to that of other series.
Conclusion: In selected cases of adenocarcinoma of the
GE junction, laparoscopic esophagogastrectomy offers
as good as or better results than open operation in our

institution with extensive advance endoscopic and open
experience. This study shows that laparoscopic eso-
phagogastrectomy has potential to meet oncologic cri-
teria of clearance and provide the benefits of minimally
invasive surgery as well.
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The search for a safe and less traumatic method of
removing the esophagus has been an ongoing challenge
[4]. Due to the development of minimally invasive ap-
proaches to esophageal diseases and a better under-
standing of the biological behavior of the
adenocarcinoma of the esophagus, several approaches
have been described for minimally invasive esophagec-
tomy, including thoracoscopic [3], thoracolaparoscopic
[11], video mediastinoscopic [1], and totally laparoscopic
approaches [4]. The changing histological findings of
esophageal cancer point toward a higher incidence of
adenocarcinoma of the esophagus during the past 20
years [7]. The adenocarcinoma of the cardia and gas-
troesophageal (GE) junction has traditionally been
managed by total esophagectomy, subtotal esophagec-
tomy by the Ivor–Lewis approach, and esophagogastr-
ectomy. A few studies have described the laparoscopic
approach to esophagogastrectomy [2, 15], but experi-
ence is very limited. The higher incidence of adenocar-
cinoma of the cardia and GE junction has placed greater
responsibility on minimal access oncologic surgeons to
explore newer approaches to esophagogastrectomy and
to modify the existing technique to provide the best care
to their patients.

We describe our technique of laparoscopic eso-
phagogastrectomy with intrathoracic anastomosis
without thoracic or cervical access. This technique hasCorrespondence to: C. Palanivelu
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the potential to satisfy the oncological principles and
also to provide the benefits of minimal access surgery.

Materials and methods

Patient population

We stored our data prospectively in an institutional review board-
approved database that was analyzed at the end of the study. From
January 1997 to February 2005, we performed laparoscopic eso-
phagogastrectomy in 32 patients—22 males and 10 females, with a
mean age of 61.8 years (range, 39–72). The primary criterion for
inclusion in this study was resectable and histologically proven ade-
nocarcinoma of the cardia and GE junction (Siewert and Stein clas-
sification [19]) in patients fit for operation. All patients were evaluated
and staged by preoperative CT scan of the chest and abdomen and by
upper gastrointestinal endoscopy. In the first 22 patients, we used the
transabdominal approach to place the anvil of the circular stapler. We
switched to transoral placement of the circular stapler anvil in the next
10 patients. Informed consent was obtained from all patients.

Operative technique

This operation is performed by a single team in two stages. The
operating surgeon stands between the legs of the patients. The monitor
and laparoscopic cart are kept at the head end of the patient and the
surgeon with the camera stands on the right side of the patient. The
second assistant surgeon and assisting staff nurse stand on the left side
of the patient.

The patient is intubated with a single-lumen endotracheal tube for
general anesthesia and is kept in the modified Lloyd–Davis with 20–
30� reverse Trendelenberg position. Both lower limbs are placed in soft
and padded stirrups and graduated elastic stocking are applied.

Stage 1: Mobilization of the esophagus and the stomach

The pneumoperitoneum is established with a Veress needle. A total of
five ports are used for laparoscopic access. Placement of the ports is as
follows:

1. Supraumbilical (3–5 cm above the umbilicus) 10-mm port for 30�
optics

2. Subxiphoid or epigastric 5-mm port for liver retraction
3. Right midclavicular subcostal 5-mm port for left-hand working

instrument (e.g., grasping)
4. Left midclavicular subcostal 10-mm port for right-hand working

instruments (e.g., dissection, cutting, clipping, and harmonic shears)
5. Left anterior axillary 5- or 10-mm port at the level of the umbilicus

for gastric retraction.

A thorough general survey is done after ports are introduced under
vision. The left lobe of the liver is retracted anteriorly with the
instrument from the epigastric port. The lesser omentum is incised
close to hepatic attachment from the first part of the duodenum to the
cardia. All lymph nodes and fatty tissue are cleared from the celiac axis
origin toward the left gastric pedicle. Complete nodal clearance is
achieved at the origin of the common hepatic artery and splenic artery.
The left gastric artery and vein are individually ligated with silk liga-
ture or clipped and divided. Using 10-mm Babcock forceps, the entire
stomach is lifted during this maneuver to achieve adequate exposure.
Starting from the anterior arcuate ligament, the entire soft tissue is
dissected anteriorly along the right and left crura. Using a 30� scope,
the dissection becomes easier and the entire growth is lifted by blunt
and harmonic shears dissection. The infiltrated part of the crura is also
excised with growth en bloc, if involved. Then the posterior medias-
tinum is entered, and care is taken to identify and protect the pleura.

The next step is to divide the gastrocolic omentum between the
stomach and the transverse colon, saving the right arteries and vas-
cular arcade. Further proximal dissection divides the gastrosplenic
omentum and the short gastric vessels. The gastric fundus is dissected

from the superior pole of the spleen. The pancreaticogastric ligament is
divided. During this step, the posterior vagus nerve is also divided. The
attachments between the posterior wall of the stomach and pancreas
are divided up to the first part of the duodenum.

Next, the lower end of the esophagus is mobilized circumferen-
tially through the hiatus and an adequate margin of the esophagus,
approximately 5 cm proximal to growth, is dissected. A 10-mm Bab-
cock forceps is used for retracting the fundus caudally, which aids in
mediastinal dissection of the esophagus as well as in mediastinal lymph
nodal clearance achieved by 5-mm harmonic shears. The looping of the
GE junction by umbilical tape is avoided to prevent tumor spill.
During the mediastinal dissection, the lymph nodes and soft tissue are
dissected, protecting the mediastinal pleura on either side. After
identifying the site of division of the esophagus (in situ flexible endo-
scope may be used), stay sutures are applied proximally. The anterior
wall of the esophagus is transected first using a 5-mm curved harmonic
shear. Pursestring suture is applied sequentially to the cut end of the
anterior wall of the esophagus to secure the anvil. Similarly, the pos-
terior wall is transected and pursestring suture is completed. Then we
proceed to the second stage of the procedure.

Stage 2: Resection of specimen and creation of
mediastinal esophagogastric anastamosis

A minilaparotomy is performed by extending the supraumbilical port
and the distal tumor-bearing esophagus with stomach is delivered out
using a plastic sheath to protect the wound in order to prevent port site
metastasis. The proximal stomach is transected with a 5-cm distal
margin from the gross tumor using a TLC 55 linear cutter stapler
(Ethicon Endo-Surgery). Pyloromyotomy is performed at this stage to
avoid gastric stasis. Then, anterior gastrotomy is performed to
accommodate the circular stapler. The anvil is introduced into the
abdominal cavity after applying silk suture to its rod. The stomach is
placed back in the peritoneal cavity. Minilaparotomy is closed with
polypropylene sutures and a camera port is re-created. The left mid-
clavicular trocar is removed, the skin incision is extended, and the
circular stapler is inserted into the peritoneal cavity after adequate
dilatation of the port site. One or two stitches may be placed on the
rectus sheath to prevent gas leak. The anvil is introduced into the
proximal esophagus and the pursestring is tied securely. The silk ap-
plied to the anvil�s central port plastic cap is used to pull the rod out of
the esophagus. The anvil can be introduced into the esophagus via (1)
minilaparotomy or (2) through the tran-oral route using EEA 25
(Autosuture) after dismantling the spring and flap of the anvil or the
CDH21 anvil (Ethicon Endo-Surgery) in toto and using Ryle�s tube to
attach the anvil rod and pass the whole assembly to the distal esoph-
agus, transected (Fig. 1) with ETS-FLEX 45 (Ethicon Endo-Surgery),

Fig. 1. Division of the distal esophagus 5 cm proximal to the lesion:
Stapled line on the proximal esophagus seen in the posterior medias-
tinum.
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and retrieve the anvil after making a hole at the cut end by harmonic
shears. The stomach is kept stretched using Babcock forceps in the
lower abdomen. The shaft is introduced into the stomach through a
gastrotomy (Fig. 2). The stapler rod is rotated to pierce the stapled line
on the stomach. The Babcock forceps in the right midclavicular port is
used to handle the stapler and to give thrust proximally. The grasper in
the left anterior axillary port is used to give traction to the anvil
(Fig. 3). This maneuver is highly effective in docking the central rod to
the anvil. End-to-end intrathoracic esophagogastrostomy is formed by
firing the stapler from outside (Fig. 4). The stapler is removed and do-
nuts are checked. The anastomosis is checked by methylene blue
instillation. The gastrotomy is closed using single-layer continuous
extramucosal sutures. The anastomosis is checked by insufflating the
segment with air or methylene blue. A few reinforcing stitches are
placed if necessary. A nasogastric tube is passed into the stomach
under laparoscopic guidance. A sump drainage tube is placed near the
anastomotic site.

A feeding jejunostomy tube is placed laparoscopically by first
attaching a limb of the proximal jejunum (approximately 25 cm distal
to the ligament of Treitz) with endosuturing. A 5-mm trocar is placed
close to the attached jejunal loop and a 12-Fr silicone feeding tube is
introduced into the attached jejunal loop through a hole created with
harmonic shears. The entry site of the feeding tube is tied with a

pursestring suture and the jejunal loop is further tacked to the
abdominal wall to seal the feeding tube entry site.

Results

Of the 32 patients, 22 were male (68.75%) and 10 were
female (31.25%), with a mean age of 61.8 years
(range, 39–72). Preoperative indication for operation
was adenocarcinoma of the GE junction in all pa-
tients. Neoadjuvant therapy was used in two patients
(6.88%). All procedures were performed at the GEM
Hospital. All operations were performed by a single
surgeon (C.P.). There was no history of previous
abdominal surgery in any of the patients. Pyloromy-
otomy was performed in all patients. A laparoscopic
feeding jejunostomy was placed in all patients at the
end of the procedure. There was no conversion to the
open approach. Two-field lymphadenectomy was per-
formed in all patients. A mean of 15 lymph nodes
were harvested (range, 9–32). Mean operative time
was 200 min (range, 180–310). The mean estimated
blood loss was 150 ml (range, 50–700). The median
intensive care unit stay was 1 day (range, 1–28), time
to oral intake was 4 days (range, 3–25), and hospital
stay was 7 days (range, 5–42).

There was no 30-day postoperative mortality. Post-
operative morbidity included anastomotic leak in one
patient, and two patients had delayed gastric emptying.
Anastomotic leak was confirmed radiologically and was
managed conservatively. Of the two patients who
developed regurgitation from delayed gastric emptying,
one was managed with oral erythromycin. Another pa-
tient required nasogastric suction and prolonged hos-
pitalization. The median follow-up was 14 months
(range, 2–40). The 3-year survival for stages I, IIa, IIb,
and III was 62, 42, 46, and 15%, respectively.

Discussion

Esophageal resection for esophageal cancer continues to
be a technical tour de force for the surgeon because of

Fig. 2. End-to-end esophagogastrostomy: introduction of the shaft of
the circular stapler through the gastrotomy. The anvil is seen in the
distal cut end of the esophagus in the posterior mediastinum.

Fig. 3. End-to-end esophagogastrostomy: docking of the anvil with
the shaft of the circular stapler for creation of circular anastamosis.

Fig. 4. Completed intrathoracic stapled end-to-end esophagogastros-
tomy.

18



the technical difficulties involved in the procedure and
aggressive biological behavior of the tumor, with con-
sequent high morbidity and mortality. Traditionally, the
left transthoracic or thoracoabdominal approach, as
described by Oshawa [16] and Marshall [12], was pre-
ferred by many surgeons for the treatment of esophageal
carcinoma of the lower third and cardia [4]. The Ivor–
Lewis approach is another landmark in esophageal
resection, and it is used when a sizeable amount of
stomach needs to be resected to achieve tumor-free
margin in the treatment of cancer of the cardia and GE
junction cancer. Due to violation of the thoracic cavity,
morbidity and mortality continued to be high.

Esophagogastrectomy without thoracotomy repre-
sents an excellent surgical option in the treatment of
adenocarcinoma of the GE junction. The advantages
of the transhiatal approach include no patient
repositioning and no need for single lung ventilation
[1]. For adenocarcinoma of the distal esophagus and
cardia, tumor multicentricity is not a problem, and
the proximal dissection can be limited to 5 cm above
the gross level of the tumor [5, 8]. This concept led
to the development of esophagogastrectomy. Due to
progress in the field of minimal access surgery, lap-
aroscopic esophagogastrectomy is now being re-
ported. The number of patients studied is very small.
Nguyen et al. [15] reported one case of laparoscopic
esophagogastrectomy, and Costi et al. [2] reported
three cases.

Laparoscopic transhiatal esophagectomy was first
described by DePaula et al. [4] from Brazil in a series
that included many patients with end-stage achalasia
from Chagas� disease and one patient had adenocarci-
noma of the lower third of the esophagus. Swanstrom
et al. [20] reported totally laparoscopic esophagectomy
in nine patients. Both groups described the laparoscopic
transhiatal approach to esophagectomy. Watson et al.
[21] first described totally endoscopic Ivor–Lewis
esophagectomy. Nguyen et al. [13] also reported mini-
mally invasive Ivor–Lewis esophagectomy. Laparoscope
allows safe dissection of the esophagus transhiatally up
to the level of the inferior pulmonary vein and, in expert
hands, up to the carina. Combining the laparoscopic
mobilization of the stomach, laparoscopic esophago-
gastrectomy provides the least invasive approach to the
management of adenocarcinoma of the GE junction
without compromising oncologic principles. Since 1997,
we have been performing minimally invasive esophag-
ectomy for esophageal carcinoma and selecting laparo-
scopic esophagogastrectomy for GE junction
adenocarcinoma. We reported intrathoracic stapled
anastomosis of the esophagus to the stomach in 2002
[17]. Costi et al. [2] reported three cases of this procedure
without any intraoperative or postoperative complica-
tions. In their series, the mean operative time was 347
min and mean blood loss was 360 ml. The mean post-
operative stay was 9 days. Luketich et al. [10] reported
the largest series of 222 patients undergoing minimally
invasive esophagectomy. The 3-year survival for our
stage I, IIa, IIb, and III patients was similar to that of
their series. Rizk et al. [18] studied the impact of com-
plications on outcomes after resection for esophageal

and GE junction carcinoma. They found that of 510
patients studied, 27% had complications directly
attributable to surgical technique, such as an anasto-
motic leak, a paralyzed vocal cord, or chylothorax. They
also found that technical complications have a major
negative impact on survival after esophagogastrectomy
for cancer. Ellis et al. [6] reviewed the results of 408 open
esophagogastrectomies in the treatment of cardial car-
cinoma and found that 30-day postoperative mortality
was 2.5%, with additional in-hospital mortality of 1.2%;
30.7% of patients had complications, of which 18% were
major. Only one report has compared open esophagec-
tomy with minimally invasive esophagectomy [14]. This
study favored minimally invasive esophagectomy due to
shorter operating time, reduced blood loss, and reduced
intensive care unit and hospital stay in this group. There
have been concerns regarding the adequacy of surgical
margins, adequacy of lymphadenectomy, and port site
tumor implant in laparoscopic procedures for cancer [9].
Tactile identification of the tumor during open surgery
ensures an adequate margin of resection, which is lost in
laparoscopic surgery. Intraoperative endoscopy ade-
quately delineates the proximal and distal margin. In
our series, all margins of resection were tumor free. We
performed a limited two-field lymphadenectomy
including mediastinal and upper abdominal (celiac and
hepatic pedicle) lymph nodes, and the mean number of
lymph nodes harvested in our series was 15. From our
experience, laparoscopy provides an excellent view of
the posterior mediastinum after esophageal hiatal dis-
section. We adhered to all surgical principles to avoid
port site recurrence. The majority of our cases harbored
bulky tumors, and minilaparotomy of 3 or 4 cm pro-
vided adequate access to deliver the specimen. The
specimen was placed in a protective bag to prevent di-
rect contact of the tumor with the surgical wound.
During a mean follow-up of 14 months, we did not
observe any wound or port site recurrence. Seven of 32
patients with adenocarcinoma of the GE junction
developed metastatic disease.

The low morbidity and 3-year survival rate in our
study compare favorably with those observed for open
esophagogastrectomy. A major disadvantage of lapa-
roscopic esophagogastrectomy, as with all other ad-
vanced laparoscopic procedures, is the steep learning
curve.

Esophagogastrectomy has been accepted as a treat-
ment of choice for adenocarcinoma of the GE junction.
Due to the advent of minimally invasive surgery, lapa-
roscopic esophagogastrectomy is being increasingly re-
ported. Conceptually, it provides all the benefits of
minimally invasive surgery and fulfills the oncologic
criteria of clearance. We recommend this procedure for
skilled hands only, and we predict that it may replace
conventional surgery for the treatment of adenocarci-
noma of the GE junction. Standardization of the tech-
nique and long-term outcome data from randomized,
prospective, controlled, and multiinstitutional studies
are needed.
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