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Introduction

The radical surgical treatment of gastric cancer
requires resection of a large portion of the stom-
ach, as well as regional lymphadenectomy. It is
well known that gastric resection and reconstruc-
tion of the gastrointestinal tract result in a variety
of functional and physiological disorders such as
dumping syndrome, malabsorption, diarrhea, and
so on. These unpleasant alimentary and/or sys-
temic symptoms are collectively referred to as
postgastrectomy syndrome [1]. Vagus nerve pres-
ervation, which was first introduced in 1991, is
one way to alleviate postgastrectomy syndrome
[2]. In this chapter, we will describe the surgical
anatomy, operational procedure, and postopera-
tive outcomes of vagus-preserving gastrectomy
(VPG).
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Surgical Anatomy

There are three main parts of the vagus nerve in
gastric surgery: (1) the hepatic branch from the
anterior vagal trunk, (2) the celiac branch from
the posterior vagal trunk, and (3) the hepatic
nerve plexus (Fig. 18.1).

Hepatic Branch

The anterior vagal trunk bifurcates into the
hepatic branch and the anterior gastric branch at
the level of the right cardia. The hepatic branch
consists of a few nerves traversing through the
compact part of the lesser omentum caudal to the
left lobe of the liver, and it joins the hepatic nerve
plexus. The anterior gastric branch runs along the
lesser curvature, innervating the anterior wall of
the stomach from the cardia to the gastric body.

Celiac Branch

The posterior vagal trunk runs behind the abdom-
inal esophagus through the gastropancreatic
folds, bifurcating into the celiac branch and the
posterior gastric branch. The celiac branch joins
the right and left celiac ganglia. The celiac branch
and the left gastric artery are often fused after
they are joined together.
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Fig. 18.1 Schema of
the vagus nerve around
the stomach

Posterior vagal trunk
Celiac branch

Hepatic branch ——

Hepatic Nerve Plexus

The hepatic nerve plexus arises from the celiac
nerve plexus, which consists of the vagus nerve
from the celiac ganglia and the sympathetic nerve
from the greater splanchnic nerve. The nerve
plexus surrounds the common and proper hepatic
arteries, especially dorsal to their cranial circular
location.

Operational Procedure

VPG was originally introduced in open surgery
[2], but recently it has also been performed as a
minimally invasive approach, and the magnified
view of laparoscopic and robotic surgery facili-
tates identification of the vagus nerve, as well as
a precise procedure. In this section, the laparo-
scopic procedure will be presented as described
by Kojima et al. in their article [3].

The surgical procedure begins with port inser-
tion and lymph node dissection around the greater
omentum and infrapyloric area, followed by duo-
denal resection.
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Anterior vagal trunk

When the lesser omentum is resected, the
hepatic branch from the anterior vagal trunk,
which runs across the compact part of the lesser
omentum near the liver, should be identified and
preserved.

The posterior vagal trunk and celiac branches
that run along the posterior wall of the abdominal
esophagus and down to the celiac ganglion are
identified. With exposure of the diaphragm’s
right crus and the anterolaterodorsal side of the
abdominal esophagus, the posterior vagal trunk is
isolated and retracted toward the right side with a
vessel loop (Fig. 18.2).

After exposure of the common hepatic artery
and gastropancreatic folds, the No. 8a lymph
nodes, located along the common hepatic artery,
are dissected. In this step, the hepatic nerve
plexus that runs along the common hepatic artery
must be preserved. Lymph nodes along the left
gastric artery (No. 7) and celiac artery (No. 9) are
dissected toward the position where the celiac
branch of the posterior vagal trunk joins the left
gastric artery (Fig. 18.3). The left gastric artery is
divided with double clips after isolation of the
celiac branches. The nerves of Latarjet are
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Fig. 18.2 Identification and isolation of the posterior
vagal trunk. The posterior vagal trunk is isolated with a
vessel loop

Fig. 18.3 Lymph node dissection around the left gastric
artery and celiac axis with preservation of the celiac branch
of the vagus nerve. The celiac branch and left gastric artery
are joined together at the root of the left gastric artery

divided from the celiac branches, along with the
perigastric lymph nodes. Retraction of the celiac
branches toward the right side facilitates this pro-
cedure. The vagus nerve-sparing lymph node dis-
section is then completed (Fig. 18.4). After this
procedure, resection of the stomach and recon-
struction are performed.

Short-Term Results

As for the perioperative results, although only
one article by Sakuramoto et al. reported that lon-
ger operative time and greater intraoperative
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Fig. 18.4 Completion of vagus nerve-preserving lymph
node dissection

bleeding were seen in the VPG group [4], two
other articles showed comparable perioperative
results, such as blood loss, operative time, mor-
bidity, and postoperative hospital stay, between
VPG and vagus nerve-resection gastrectomy
(VRG) groups [3, 5]. The time to first flatus was
also earlier in the VPG group than in the VRG
group in some reports [5-7].

Two articles investigated the hormonal effects
of vagus nerve preservation. Takiguchi et al. found
that, on postoperative day 7, although plasma fast-
ing ghrelin, which is a brain-gut peptide with
GH-releasing and appetite-inducing properties,
decreased significantly in both the VPG and VRG
groups by about 50% of the baseline values, the
postprandial reduction of ghrelin was maintained
only in the VPG group [5]. Kim et al. reported that
alesser increase of peptide YY [8], acting as a sati-
ety signal, was observed in the VPG group com-
pared to the VRG group. They also concluded that
less body weight loss was observed 1 month after
surgery in the VPG group, which was related to
less increase of peptide YY [9].

Long-Term Results

One article by Kim et al. showed less diarrhea 3
and 12 months after surgery and less appetite loss
at 12 months in the VPG group. Yamada et al.
reported that, at 1-year follow-up, the incidences
of dumping syndrome and gallstone formation
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were significantly lower and significantly more
residual food was seen on endoscopic examina-
tion in the VPG group than in the VRG group,
although other clinical symptoms, endoscopic
findings, and nutritional status were similar
between the two groups. Uyama et al. also
reported a lower incidence of diarrhea and gall-
stone formation in the VPG group with a median
follow-up period of 23 months [10].

Two articles showed the data of VPG for up to
5 years. In the article by Inokuchi et al., the inci-
dence of clinical symptoms such as gastroesoph-
ageal reflux, early dumping syndrome, and
chronic diarrhea, endoscopic findings using the
RGB score [11], and nutritional status were simi-
lar between the VPG and VRG groups, but gall-
stone formation was significantly less common in
the VPG group 5 years after surgery [12]. Kim
et al. compared the oncological outcomes
between the two groups, concluding that there
were no significant differences between the two
groups in cancer recurrence and death over
5 years of follow-up [7].

Conclusion

Up to now, although there have been few reports
of the feasibility and efficacy of VPG, and the
results have varied article to article, based on the
currently available evidence, it can be concluded
that (1) it is a technically feasible and oncologi-
cally acceptable procedure as long as the appro-
priate inclusion criteria are applied; and (2)
several positive postoperative outcomes, such as
earlier first flatus after surgery, less diarrhea, less
body weight loss, less appetite loss, less inci-
dence of early dumping syndrome, and less gall-
stone formation, can be achieved by the
procedure, which improves the patients’ postop-
erative quality of life.

In order to further elucidate these issues,
more research with larger sample sizes and
diverse populations is needed, as well as research
examining the molecular biological mechanisms
that can explain the efficacy of vagus nerve
preservation.
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