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Abstract

For many years, open gastrectomy with lymphadenectomy was the gold standard treatment for gastric cancer. In
recent years, however, laparoscopic assisted total gastrectomy with associated D2 lymphadenectomy has gained in
popularity. It has a similar oncological outcome to open resection, but has all of the added advantages of a laparo-
scopic procedure, such as early mobilisation, less postoperative pain and shorter hospital stay. This article describes
the operative techniques, including key procedure steps, as well as a guide for using the new OrVil device for the
laparoscopic creation of the oesophago-jejunal anastomosis. A video of a laparoscopic assisted total gastrectomy is

presented.
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Introduction

Gastric cancer is one of the most common ma-
lignancies worldwide, and surgery remains the gold
standard treatment for locally advanced disease. The
standard surgical procedure is a gastrectomy with
D2 lymphadenectomy. For many years gastric sur-
gery was performed through open resection, whilst
in recent years laparoscopic distal gastrectomy has
become more popular. This is especially evident in
Asian countries. The available data suggest that lap-
aroscopic partial gastrectomy has a similar oncologi-
cal outcome to open resection and is in fact superior
in terms of earlier mobilisation, less postoperative
pain and earlier hospital discharge [1, 2]. There are
unfortunately very limited data available in the liter-
ature for total laparoscopic gastrectomy (TLG) due
to its technical difficulty. This difficulty is related to
lymph node dissection, especially around the splen-
ic hilum, and the creation of the oesophago-jejunal
anastomosis. The introduction of the OrVil device to

surgical practice seems to have been somewhat of
a game changer with regards to the creation of the
oesophago-jejunostomy, significantly reducing the
overall technical difficulty of TLG [3].

Case report

This case report describes a laparoscopic assisted
total gastrectomy in a 60-year-old man. The position
of the patient is important during this procedure
in order to obtain proper visualization and appro-
priate access for the laparoscopic instruments. The
patient is placed on a bean bag in the Lloyd-Davis
position with the table tilted 30-40° head up. The
surgeon stands between the patient’s legs, with
a camera operator on the patient’s left while an as-
sistant stands on the right. We use 5 ports in total
for this operation.

The camera is introduced under direct vision
using a visual port (Endopath Xcel Bladeless Trocar,
Ethicon Endo-Surgery, Europe, GmbH) to gain access
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and create a pneumoperitoneum. This is inserted at
three fourths of the distance between the xiphis-
ternum and the umbilicus, 3 fingers to the left of
the midline. Four further ports are then strategically
placed in the abdomen under direct visualization.
A 12 mm port is inserted into the left upper quad-
rant in the mid-clavicular line, just below the costal
margin for the dissecting, clipping and stapling in-
struments. A5 mm port is inserted lateral to it at the
level of the Camera Port to facilitate retraction. An-
other 5 mm port is inserted in the right upper quad-
rant in the mid-clavicular line for the liver retractor,
and finally a 5 mm port is introduced in the midline
one third of the way between the xiphisternum and
the umbilicus for the left handed dissecting instru-
ments (Photo 1).

A 10 mm 30-degree lens is used. A Snowden-
Pencer articulating liver retractor is used to elevate
the left lobe of the liver, introduced through a 5 mm
port in the right upper quadrant. A 5 mm laparoscopic
LigaSure system is used to divide the gastric vessels.

The dissection commences by dividing the omen-
tum quite low on the greater curve of the stomach.
This creates a “division of convenience” to facilitate
mobilisation, because as soon as the stomach is re-
sected the entire omentum is removed as a separate
procedure. The lesser sac is opened and the omen-
tum is dissected from the stomach upward towards
the spleen. During the mobilization the left gastro-
epiploic artery is visualized, carefully dissected and
ligated using an Endoclip. The clips are placed just
above its origin from the splenic artery. As the dis-
section proceeds towards the fundus of the stom-
ach, the short gastric arteries are divided using the
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Photo 1. Port placement of laparoscopic gas-
trectomy
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LigaSure. During this dissection, the lymph nodes
from the splenic hilum are also removed.

Following the mobilisation of the upper part of
the greater curve, dissection continues along the
lower part of the greater curve towards the pylorus.
The right gastroepiploic artery is then identified,
carefully dissected and clipped using an Endoclip.
The dissection then finishes at the pylorus.

After fully mobilising the greater curve, we focus
on dividing the lesser omentum towards the oesoph-
agus. The right diaphragmatic crus is then identified,
and the dissection continues around the oesophagus
to allow for full mobilisation of the abdominal oe-
sophagus. When the oesophagus is fully mobilised,
the dissection continues down toward the gastro-he-
patic ligament. The right gastric artery is identified,
dissected and ligated. Station 12 lymph nodes are
gradually dissected en bloc with the stomach.

Once the lesser curve is fully mobilised, the first
part of the duodenum is then divided using the Endo
GA linear stapler (60 mm 3.5 mm). This step allows
the stomach to be lifted and accommodates further
dissection, specifically the posterior stomach wall
from the pancreas. During this dissection the splenic
artery is fully visualised and the lymph nodes around
the splenic artery are removed. Following this, the
stomach is mobilised further towards the oesopha-
gus. Continuing on, the left gastric artery is localised
and a careful dissection of the lymph nodes around
the left gastric artery and celiac trunk proceeds. After
this dissection the left gastric artery is clipped, using
Endoclips, close to its origin and is subsequently di-
vided (Photo 2). At this stage the whole stomach is
fully mobilised and devascularised. As a final step
the abdominal oesophagus is divided using a lin-
ear Endo GA (60 mm 3.5 mm) and the oesophageal
remnants are allowed to retract back to the medi-
astinum. We then turn our attention to commence
removing the omentum from the transverse colon
using a LigaSure. On completion, the omentum and
the stomach are placed into the bag and dropped
into the pelvis for later retrieval.

Next, the ligament of Treitz is localised and the
first loop of the small bowel is marked using a 3-0
Vicryl suture with length in the ends to allow for eas-
ier later identification and retrieval. We then prog-
ress to the next step of this hybrid operation, which
involves a mini laparotomy through a 5 cm trans-
verse incision in the left upper quadrant. A medium
size Alexis wound protector is placed in the incision,
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through which the stomach and the omentum are re-
moved in a bag. The first loop of the small bowel is
again localised using the marking stitch and the loop
is retracted through the mini-laparotomy incision.
The jejunal segment with the best vascular arcade is
selected for the creation of the Roux-en-Y limb. The
arcade is visualised by trans-illumination using the
laparoscopic light source outside the abdomen. The
small bowel is divided using an Endo GA (60 mm
3.5 mm), and a Roux-en-Y end-to-side anastomosis is
created using 4-0 Maxon sutures. After creating the
Roux-en-Y limb, a marking stitch is placed on it, and
this limb is subsequently returned to the abdominal
cavity. The pneumoperitoneum is then re-established
and the OrVildevice is inserted through the mouth by
the anaesthetist, to prepare the oesophagus for an
anastomosis. The OrVil device (Covidien, Mansfield,
MA, USA) is a DST Series EEA anvil assembly, with the
anvil head secured in a tilted position. The assembly
is mounted on a 90 cm long delivery tube, to which it
is secured with a suture. This facilitates the passage
of the anvil through the oral cavity, eliminating the
need for a conventional hand-sewn purse-string clo-
sure (Photo 3). When used with the DST Series EEA
XL 21 or 25 mm stapler, a circular, double staggered
row of titanium staples is placed. In such cases we
use a 21 mm anvil. The anvil is delivered down the
oesophagus by the anaesthetist. When it impacts on
the transverse staple line, the anaesthetist applies
a steady pressure, and the surgeon cuts down on this
using laparoscopic scissors (Photos 4 and 5). The de-
livery tube is then grasped and delivered through the
10 mm port. When the anvil head has impacted on
the transverse staple line, the thread is divided and
the delivery tube is disconnected.

The gloves from Alexis wound protector is re-
moved and Roux-Y limb is actively retrieved through
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Photo 2. Left gastric artery prepared for apply-
ing the Endoclips

the mini-laparotomy. The CEA 21 circular stapling de-
vice is inserted into the middle finger of a size 8 glove
to provide a seal over the Alexis wound protector as
it is returned to the abdomen. It is then inserted into
its long jejunal limb in preparation for the impending
anastomosis.

Photo 3. OrVil Device — DST EEA circular stapler
device and trans-oral delivery system with anvil
attached

Photo 5. Preparing the anvil for anastomosis
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Photo 6. Connecting anvil with DST EEA stapler
during creation of oesophago-jejuno anastomosis

We have a number of reservations about the
functioning of the EEA device and have outlined our
concerns with potential resolutions for these short-
comings in a separate publication [3].

The anastomosis is then created as was previous-
ly described [3]. One of our chief concerns here is that
the spike of the EEA device is too sharp to be intro-
duced back into the abdomen in an uncovered state.
We have used a simple safety cover — the plastic
sheath of a 25G needle (BD Microlance 3, Medisave
(UK) Ltd) — to which we attach a long silk 0-0 suture
to facilitate its later retrieval. A further relevant mod-
ification involves the use of Steristrips to secure the
“knob” of the EEA device. The purpose of this is to
ensure that the spike of the EEA gun withstands the
pressure and does not collapse as it is being docked
into the stem of the anvil, as significant manual force
is usually required to complete this step accurately.

When the Roux limb is then mounted on the
EEA stapler gun, it is secured using a 0-0 loop Max-
on suture snagged over the spike plus a 4-0 Max-
on suture to the edge of the limb. These steps are
implemented to ensure that it does not slip as it is
being returned into the abdomen. The stapler gun is
then reintroduced into the abdomen with the surgi-
cal glove cuff secured on the Alexis wound retractor
edge. This allows us to achieve a secure seal when
the pneumoperitoneum is re-established.

When the camera is later reintroduced and the
pneumoperitoneum has been restored, the EEA device
is orientated and advances to create the anastomo-
sis. The protective plastic “cap” is removed from the
stapler spike; this is then docked and subsequently
locked to the stem of the anvil (Photo 6). At this point
the stapler is closed and the jejunal limb is careful-
ly inspected to ensure that it is accurately positioned
without twisting any of the mesentery. Finally the sta-
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pler is fired and the anastomosis is created. The EEA
gun with its anvil is slowly and carefully withdrawn,
first from the jejunal limb and then from the abdom-
inal cavity. The donuts from the stapler are inspected,
looking for any gaps, before sending for further histo-
pathology examination. The blind end of the jejunum
is shortened and closed using a linear Endo GA 60 mm
(3.5 mm). Prior to finishing, we secure the jejunal limb
to the crus of the diaphragm with two non-absorbable
sutures to eliminate any anastomotic tension.

Before closure, a mini Redi Vac drain is left in the
left upper quadrant. The fascia of the mini laparot-
omy wound is then closed using two 0-1 loop PDS.
The fascia in every port wound that is bigger than
5 mm is closed using a 0 Maxon suture. The skin is
finally closed using 4-0 Maxon subcutaneous inter-
rupted sutures.

The procedure lasts approximately 320 min. The
blood loss is approximately 50-80 ml. As a standard
procedure after a total gastrectomy in our unit, we
use total parenteral nutrition (TPN) until 7 days af-
ter the operation, and the patient is kept on nil by
mouth for 6 days. We routinely perform a water solu-
ble contrast swallow on day 5 to exclude any anasto-
motic leak prior to re-commencing an oral diet. After
full enteral feeding is re-established on day 8, the
patient is discharged home.

Discussion

In recent years, we have seen a surge of inter-
est in minimally invasive gastric surgery, with the
result of laparoscopic distal gastrectomy becoming
an important treatment option for distal gastric can-
cer. The use of laparoscopic or laparoscopic-assist-
ed total gastrectomy is however somewhat limited.
This is mainly due to the complexity and difficulty
of creating the oesophago-jejunal anastomosis. Nev-
ertheless, recent publications have reported better
overall short-term outcomes in laparoscopic proce-
dures compared to the open total gastrectomy. The
laparoscopic approach offers less intraoperative
blood loss, shorter postoperative hospital stays, less
frequent occurrence of postoperative complications,
shorter time to mobilization and shorter time to re-
suming normal dietary intake [4]. Zigiang et al, in
a long-term follow-up study, concluded that there
was no significant difference in the 5-year survival
rate between patients who underwent laparoscopic
vs. open total gastrectomy [5].
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The reported rates of laparoscopic oesophago-je-
junal anastomotic leakage range between 1.8%
and 8% [6-8]. In contrast to other authors [9, 10],
who use a linear stapler for creating the oesopha-
go-jejunal anastomosis, we used the OrVil device.
We believe that using the OrVil device may actually
decrease the anastomotic leakage rates, allow for
a higher anastomosis in the mediastinum and also
reduce the rate of positive resection margins. We
feel that this device is most certainly a game chang-
er in the world of gastro-oesophageal surgery.

In further comparison to other authors [5, 7], we
do not use the mini laparotomy for resecting the
cardia, nor for creating the gastro-jejunal anasto-
mosis. We use the 5 cm incision, through which the
specimen is removed, for the creation of the jeju-
no-jejunal anastomosis as an alternative approach.
We believe that creating the Roux-en-Y limb as an
open procedure provides a unique opportunity to
properly identify the vascular arcade in the small
bowel mesentery. This further allows for the creation
of a lengthier Roux-en-Y limb, ensuring a very good
blood supply and thus minimizing the risk of anasto-
motic leakage due to ischemia. The extended Roux-
en-Y limb also allows for a tension-free oesopha-
go-jejunal anastomosis, especially after the patient
begins mobilization. Finally, it provides an excellent
training opportunity for a hand-sewn anastomosis
for younger trainees.

Conclusions

Laparoscopic assisted total gastrectomy s
a technically demanding procedure which offers
all of the benefits of laparoscopic surgery with the
same oncological outcome as open surgery. The use
of the OrVildevice reduces the technical difficulties,
shortening the learning curve, and may reduce post-
operative anastomotic complications. Careful selec-
tion of the vascular arcade and creation of a longer
proximal Roux-Y limb provide enough space for the
creation of a well-vascularised and tension-free oe-
sophago-jejunal anastomosis.
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