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A method for hand-assisted laparoscopic construction of gastric conduit for thoracic
esophageal cancer was developed. Since this endoscopic surgical procedure is less invasive
than open surgery, it contributes to improvement of post-operative respiratory functions
and reduces respiratory complications. What distinguishes our surgical procedure is that
unlike methods described in previous reports, it begins with treatment of the left gastro-
epiploic vessels at the height of the inferior edge of the spleen, followed by dissection from
the esophageal hiatus to the lesser curvature and then dissection and excision of left gastric
arteries and veins. Finally, the exposed esophagus and stomach are drawn outside the body
and the right gastroepiploic blood vessels are preserved, followed by dissection of the
greater omentum. This approach to gastric conduit construction was undertaken in 6
patients and the mean operating time was 123 minutes. Although in the first 3 of these
patients the operating time was 150 minutes or more, the time required shortened to around
90 minutes for each of the last 3 cases, as the procedure was mastered. In each case, the
volume of intraoperative hemorrhage did not exceed 50 ml.
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INTRODUCTION

Advances in endoscopic surgery have brought
many benefits to patients, including less post-
operative pain, shorter hospital stay, and cosmetic
advantages. In recent years, endoscopic surgery
has been applied for esophageal cancer and

thoracoscopic esophagectomy has been performed
[1-8]. Nevertheless, there are only a few reports of
laparoscopic construction of gastric conduit for
esophageal cancer, and the procedure has not
yet been finally established [9-11]. Consequently,
we report our surgical procedure for hand-assisted
laparoscopic construction of a gastric conduit.
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PATIENTS AND METHODS

Patients

During the period of April 2000 to November
2000, 16 patients with thoracic esophageal cancer
were surgically treated at the Department of
Surgery, Tokyo Medical University Hospital. Ten
of sixteen patients had apparent lymph node
metastasis in the abdominal cavity by the pre-
operative diagnostic image, which were excluded
to apply the laparoscopic procedure. Therefore, 6
cases were selected for this method. All 6 patients
could tolerate general anesthesia without severe
organ dysfunction. Their tumors were located
from the neck to the middle thoracic esophagus
without any severe adhesion due to previous
surgery or inflammation in the abdominal cavity.
According to the UICC classification, the clinico-
pathological data is summarized in Table I.

Operative Procedure

Open or thoracoscopic surgery was performed
prior to maneuver in the abdominal cavity. The
esophagus was resected in the upper thorax and
wound was closed. Then, the patient was switched
to a supine position and both legs were parted. The
operator stood in between the legs and two assist-
ants stood on either side of patient. The abdomen
was opened by making a small incision of about
7.0 cm from a point 3 cm below the xiphoid process
at the anterior median of the epigastrium.
A Lapdisc(R) (Hakko Medical Co., Tokyo, Japan)
was attached to the same region and the operator
inserted his left hand into the abdominal cavity

TABLE Clinicopathological data of 6 patients

No. Age Sex Location Histology T N M p-Stage

44 male UT G2 3 la IVa
2 54 male MT G2 0 0
3 48 male MT G2 3 0 III
4 63 male MT G1 2 0 IIb
5 58 male UT G2 3 0 III
6 50 male MT G3 2 0 IIb

through it. Then, a laparoscope was inserted below
the umbilicus. Insufflation was carried out at a
pressure of 8-10mm Hg, and 12-mm trocars were

o
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FIGURE The operative position of surgeons, skin incision,
and trocar sites. A: 7 cm skin incision for the Lapdisk(R); B, C,
D: 12mm trocars.

FIGURE 2 Operative procedure: (!) dissection of the left
gastroepiploic and short gastric vessels; @ dissection of the
surrounding esophageal hiatus; @ dissection of the surrounding
lesser curvature in the upper stomach; @ dissection of the left
gastric vessels; @ dissection of the surrounding lesser curva-
ture toward the pylorus; @ dissection of the greater curvature
toward the pylorus.
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inserted to the left of the umbilicus and over the
midline of the left costal arch, respectively (Fig. 1).
Our surgical procedure is shown in Fig. 2. While

retracting the stomach to the cephalic side with
the operator’s left hand, the positional relationship
between the greater omentum and the spleen
should be determined. The operator holds Laparo-
sopic Coagulating Shears(R) (LCS; Johnson &
Johnson Medical, Cincinnati, USA)connected to
a Harmonic-Scalpel(R) and uses it to dissect the
greater omentum at a height nearly equal to that
of the splenic inferior edge. With Babcock forceps,
an assistant retracts the greater omentum or trans-
verse colon at the caudal side. From this region,
the short gastric arteries and veins are coagulated
and cut away by LCS along the greater curvature
until the esophageal hiatus (Fig. 3). Then, while
retracting the left lobe of the liver to the cephalic
side using the back of the left hand, the operator
completes dissection around the esophageal hiatus
(Fig. 4). The resected esophagus is withdrawn into
the abdominal cavity with the left hand. While
retracting the esophagus and the upper part of

the stomach to the caudal side with the left
hand, dissection around the lesser curvature is
performed. Subsequently, dissection is continued
around the left gastric arteries and veins, and these
vessels are exposed and cut using an Endocutter(R)

(ETS Flex 35; Johnson & Johnson Medical)
(Fig. 5). In addition, the lesser omentum is dis-
sected in the direction of the duodenum. After
completion of insufflation, the exposed esophagus
and stomach are withdrawn to outside the body with
the left hand. While preserving the right gastro-
epiploic vessels, the remaining greater omentum is
dissected in the direction of the duodenum. Finally,
using a Linear Cutter(R) (Johnson & Johnson
Medical), the stomach is partly cut at the lesser
curvature to construct a gastric conduit.

RESULTS

The surgical procedure was successfully completed
in all 6 patients, none of whom required conversion
to open surgery. The operating times in each

FIGURE 3 Dissection of short gastric vessels along the greater curvature using LCS(R).
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FIGURE 4 Dissection of the right side crus of diaphragm using LCS(R).

FIGURE 5 Cutting of the left gastric artery and veins using an Endocutter(R).
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patient were as follows; 165 minutes, 150 minutes,
150 minutes, 90 minutes, 90 minutes and 90 minutes
(mean: 123 minutes) in chronological order. The
volume of intraoperative hemorrhage did not
exceed 50 ml in any case.

DISCUSSION

In recent years, endoscopic surgery has spread
remarkably, and its application has been expand-
ing in many surgical fields. In open esophagec-
tomy, a high incidence of respiratory morbidity
(from 6% to 33%) has been reported [3,12]. To
reduce these complications, thoracoscopic esopha-
gectomy has attracted interest as a less invasive
procedure [1-8]. Reports of transhiatal blunt
dissection of the esophagus in laparoscopic surgery
without thoracotomy also have been increasing
[13-15]. With the development of these sur-
gical procedures, Inoue et al. first succeeded in per-
forming laparoscopic gastric reconstruction with
thoracoscopic esophageal resection [11]. Although
the laparoscopic approach in upper abdominal
surgery preserves respiratory function [16,17],
there are only several reports of laparoscopic
construction of gastric conduit [9,10,15]. This
is probably because the totally laparoscopic
approach is technically very difficult to complete.
However, the hand-assisted laparoscopic surgery
(HALS) developed by Kusminsky et al. is a new
concept for surgeons [18]. It has been applied in
various abdominal surgical procedures, including
transhiatal blunt dissection of the esophagus,
because it allows the operator, by inserting one
hand into the abdominal cavity, to perform
detailed manipulations which could not be done
through the totally laparoscopic method [19-21].
The advantage of this approach is that the organ
can be easily grasped, retracted and dissected by
inserting a hand directly into the abdominal cavity.
Moreover, surgical manipulations can be carried
out quickly and accurately through hand touch.
Accordingly, it can be applied for the advanced
cancer operations requiring lymph node dissection.

Yoshida et al. commented on the following dif-
ferences between HALS and laparoscopic assisted
surgery (LAS): (1) the operator’s hand can be used
as one set of endoscopic forceps, (2) whereas
insuffiation is not generally used in LAS, the entire
procedure is essentially conducted under endo-
scopy and insufflation in HALS, and (3) in LAS,
a small incision is made for mini-laparotomy,
but in HALS a large hole is made through which
the hand can be inserted. Consequently, whereas
incision can be made directly over target organs in
LAS, it must be made at a point distant from the
target organ to preserve hand mobility in the ab-
dominal cavity in HALS [22]. The position of
small incision for introduction of left hand is still
a matter of discussion. Yoshida et al. placed an

oblique incision in the right lower abdomen [22],
whereas Ozawa et al. made a transverse incision in
the upper median abdomen [23]. On the contrary,
we performed a median incision in the upper abdo-
men according to the same method as Inoue
et al. [11]. An upper median incision has several
advantages as follows:

1. It takes less damage to muscle and fascia,
2. It is easy to manipulate the dissection around

esophageal hiatus, because the left hand is closer
to it in comparison with other incisions, and

3. In cases of operative emergency such as massive
bleeding or iatrogenic organ injury, it is easy to
manage it by the prolongation ofmedian incision.

Previously reported surgical procedures for gas-
tric conduit construction were as follows. The gas-
trohepatic ligament was first dissected, and the
crus of the diaphragm was subsequently, exposed
on the right side of the esophagus. Then, dissection
was continued along the greater curvature, and
the short gastric vessels were ligated and dissected
[9-11]. In contrast, our procedure differs com-

pletely from this conventional approach. Dissection
is first performed along the greater curvature from
a height equivalent to the splenic inferior edge in
the direction of esophagus, followed by dissection
around the esophagus and crus of diaphragm.
After the esophagus is withdrawn into the abdom-
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inal cavity, the gastrohepatic ligament is dissected.
The advantage of this method is that the surgical
procedure is easy to perform. Since the trocars are
usually placed at the caudal side from the greater
curvature, dissection of the lesser curvature, which
is in a tangential direction, can sometimes be diffi-
cult. In our approach, dissection around the lesser
curvature was easy to perform, because it could be
visualized from the dorsal side of the stomach and
manipulations with the Harmonic Scalpel oi for-
ceps could be simplified by withdrawal of the
resected esophagus to the abdominal cavity. Inoue
et al. pointed out that when thoracic manipulation
had to be performed prior to abdominal surgery,
insufflation gas flowed into the thoracic cavity
immediately after the esophagus was withdrawn
into the abdominal cavity, and operation in the
abdominal cavity under insufflation was impos-
sible [11]. In our experience, although a slight
volume of insufflation gas flowed into the thoracic
cavity when the esophagus was withdrawn, there
was no subsequent leakage of insufflation gas and
surgery could proceed quite smoothly. For this
phenomenon, we suppose that there might be two
reasons as follows: (1) the pressure of thoracic
cavity is 10-20 mm Hg with an artificial respirator,
whereas the pressure of abdominal cavity is
8-10mm Hg with insufflation, and (2) since both
sides of the crus of diaphragm are preserved, the
portion of withdrawal of the esophagus is very
narrow. Therefore, the body position needs to be
changed only once, because manipulations in the
thoracic cavity can be performed prior to the
abdominal procedure.
The one of most outstanding advantages in our

approach is that dissection of the greater omentum
begins at the same height as the inferior edge of the
spleen to preserve the right gastroepiploic vessels.
In general, the communicating site of the right and
left gastroepiploic vessels is slightly caudal to
the inferior splenic margin. Accordingly, if the
gastroepiploic vessels should be dissected along
the greater curvature from slightly further to the
cephalic side than the splenic inferior edge, the
right gastroepiploic vessels can be completely pre-

served. Especially for patients with extensive fat in
the abdominal cavity, our approach makes it pos-
sible to preserve the right gastroepiploic vessels
securely, because the point of confluence of the
right and left gastroepiploic vessels sometimes
cannot be visibly recognized.

Jagot et al. reported that the mean time required
for gastric conduit construction was 203 minutes by
the totally laparoscopic approach [9]. In contrary,
Yoshida et al. reported that gastric conduit con-
struction by the conventional HALS approach
required 275 minutes [22]. In our approach, the time
in surgery was 150-165 minutes for the first 3 cases,
but wasted 90 minutes for the last 3 cases. This out-
come is comparable to the time required for open
surgery, and it is believed that with greater experi-
ence, the time in surgery can be reduced still further.
The introduction of HALS as an advanced

laparoscopic technique has fascilitated the gastric
conduit construction. With still more advances
and improvements in operative procedures in the
future, we believe that endoscopic surgery will be
applied to all fields of surgery.
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