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Fig. 1. Showing a simple diagram of three routes of
innervation to the pylorus of superior part. I, Hepatic branch
— hepatic plexus — right gastric artery — pylorus. II,
Discending branch to the pylorus through the hepatogastric
ligament. I, The nerves running from the gastric division. L,
liver; PHA, proper hepatic artery; Py, pylorus; RGA, right
gastric artery; S, stomach.
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Fig.2. Photograph (A) and diagram (B) showing an example
of the innervation in the pylorus of posterior part. The nerves
running along the retroduodenal artery and the infrapyloric
artery reached the first duodenum posterior part and the
pylorus of posterior pars. ASPDA, anterior superior
pancreaticoduodenal artery; CHA, common hepatic artery; D,
duodenum; E, esophagus; GDA, gastroduodenal artery; P,
pancreas; Py, pylorus; PHA, proper hepatic artery; RDA,
retroduodenal artery; RGA, right gastric artery; RGEA, right
gastric epiploic artery; S, stomach. (X0.5)

infrapyloric artery; IVC, inferior vena cave; LGA, left gastric artery; L, liver; P, pancreas; PHA, proper hepatic artery;
PSPDA, posterior superior pancreaticoduodenal artery; PV, portal vein; Py, pylorus; PyA, pyloric artery; RCeG, right
celiac ganglion; RDA, retroduodenal artery; RGA, right gastric artery; RGEA, right gastric epiploic artery; S, stomach;

SDA, supraduodenal artery; SMA, superior mesenteric artery
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Fig. 3. Photograph (A) and diagram (B) showing an example
of the innervation in the pylorus of inferior part. The nerves
running along the infrapyloric artery to the pylorus of inferior
part were depicted. D, duodenum; IPyA, infrapyloric artery;
PHA, proper hepatic artery; Py, pylorus; PyA, pyloric artery;
RGA, right gastric artery; RGEA, right gastric epiploic artery;
S, stomach. (X0.7)
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Fig. 4. Photograph (A) and diagram (B) showing an example
of the innervation in the gallbladder of the anterior part. CA,
cystic artery; CBD, common bile duct; CD, cystic duct; CHA,
common hepatic artery; D, duodenum; GB, gallbladder; GDA,
gastroduodenal artery; L, liver; PHA, proper hepatic artery; Py,
pylorus; RGA, right gastric artery. (X0.6)



A1) I DN~ A S 5

II. BEEAOHENM

NELENOFFRILHT - BIFAEED ST L. ATEF R L
TR e 5 B e L A & SRR O NF R S AR S L Tw
7o, BOHAERE AT IR G - THATT 2 13, #ILE ORI

Fig. 5. Photograph (A) and diagram (B) showing an example
of distribution of the posterior hepatic plexus. The inferior
vena cava and the aorta were removed. Ao, aorta; CA, cystic
artery; CBD, common hile duct; CD, cystic duct; CeA, celiac
artery; CHA, common hepatic artery; D, duodenum; GB,
gallbladder; IVC, inferior vena cave; L, liver; P, pancreas; PHA,
proper hepatic artery; PSPDA, posterior superior
pancreaticoduodenal artery; PV, portal vein; RCeG, right celiac
ganglion; SMA, superior mesenteric artery. (X0.5)
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Table.l The innervation in the pylorus of superior part

Case Nu!nber of Route I Route I Route [l
hepatic branches

1 1 @] @]
2 2 O O O
3 1 O O
4 4 O @] <
5 4 O O
6 3 O O O
7 4 - O
8 4 O O
9 5 O ) )
10 3 - O .

Route I . The nerve originates from anterior hepatic plexus;
Route II. The nerve descends in the hepatogastric ligament;
RouteIll. The nerve originates from gastric division of vagus nerve.
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Fig.6. Photograph (A) and diagram (B) showing case 1 of the nerve supply of the stomach. The branches downward to the
pylorus were not observed between the layers of the hepatogastric ligament. a, Hepatic branches running from anterior and
posterior vagal trunk. b, The nerves running from the gastric division. ¢, The offshoot of the right phrenicus. d, The offshoot of
the left phrenicus. e, Twigs (sympathetic nerve fiber and vagus fiber) putting out from hepatic plexus, and along the right gastric
artery. v, Anterior vagal trunk. CHA, common hepatic artery; CL, caudal lobus; D, duodenum; E, esophagus; GB, gallbladder:

GDA, gastroduodenal artery; HA, hepatic artery; L, liver; LGA, left gastric artery; Py, pylorus; PyA, pyloric artery; RGA, right
gastric artery; S, stomach. (X0.9)
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Fig.7. Photograph (A) and diagram (B) showing case 2 of the nerve supply of the stomach. a, Hepatic branch of anterior vagal
trunk. b, Descending branch to pylorus between the hepatogastric ligament, the pyloric branch joins the nerve which is along
the right gastric artery. ¢, Nerves running from the gastric division always join the nerve which is along the right gastric artery.
d, The thick offshoot of the right phrenicus which entered hepatic plexus according to the sagittal sulcus. e, Twigs put out from
hepatic plexus, and distributed to the pylorus along the right gastric artery. v, Anterior vagal trunk. CHA, common hepatic
artery; D, duodenum; E, esophagus; GB, gallbladder; IVC, inferior vena cave; L, liver; LGA, left gastric artery; Py, pylorus; PyA,
pyloric artery; RGA, right gastric artery; S, stomach. (X1.1)
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Fig. 8.  Diagram showing the nerve supply of the stomach from case 3 to 10. A, C, E, F. The branches downward to the pylorus were not
observed between the hepatogastric ligament. B, D, G, H. The branches downward to the pylorus were observed between the
hepatogastric ligament. ALGA, accessory left gastric artery; CHA, common hepatic artery; CL, caudal lobus; D, duodenum; GDA,
gastroduodenal artery; LGA, left gastric artery; L, liver; Py, pylorus; PyA, pyloric artery; RGA, right gastric artery; SDA, supraduodenal
artery.
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Abstract

Recently, clinical research for early gastric cancer has been aimed at reserving postoperative gastrointestinal function as
well as providing a radical cure. It is critical for surgeons to know about innervations in the epigastric region, but few reports
have been made demonstrating the anatomy of the autonomic nervous system, especially innervations to the pylorus and the
gallbladder. Intraoperative injuries to these nerves cause pyloric insufficiency and/or cholecystolithiasis. In the present study,
ten cadavers were minutely anatomized with a binocuclar microscope in order to clarify the relation between the morphology
of neural distribution to the gallbladder and pylorus, and the hepatic plexus. As a result, the innervation to the pylorus
consisted of a nerve branch to the upper part of the pylorus and nerve branches to its posterior and inferior parts. Three routes
were observed in the innervation to the upper part of the pylorus. In the first route, the hepatic branches join an anterior
hepatic plexus in the vicinity of the hepatic hilum, and the nerve branch is finally distributed to the pylorus along the right
gastric artery; this route was seen in all 10 cases. In the second route a nerve descends to the hepatogastric ligament and joins
the nerve along the right gastric artery. Out of the ten examples examined, five cases were observed in this route, four of
which branched from the hepatic branches, while the other branched from the anterior and posterior gastric division. In the
case of the third route, branches from the gastric division of the vagus nerve, which descends along the gastric lesser
curvature, join the nerve along the right gastric artery. This route was seen in all cases, but the nerve was thinner than those
from the hepatic branches. The nerve branches to the posterior and inferior parts of the pylorus originate from nerves running
along the gastroduodenal artery, the right gastroepiploic artery and/or the infrapyloric artery. Though the innervation to the
gallbladder had not previously been clarified, we showed that the nerves originated from the anterior hepatic plexus and the
posterior hepatic plexus, joined together around the cystic duct to form the gallbladder plexus and then finally reached the
gallbladder. Furthermore, we found a nerve that was distributed to the gallbladder along the cystic artery, though no nerve
distributed directly to the gallbladder from the hepatic branches was observed in this study.



