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Abstract: Right upper quadrant billary type
pain is classified in three types. Biliary group
lll patients have only biliary type pain that is
due to sphincter of Oddi dyskinesia and
without any abnormalities. In these patients,
endoscopic sphincterotomy is a current
treatment method that is performed to
decrease the choledochal pressure and to
facilitate bile flow into the duodenum. In this
prospective study, the effect of hepatic plexus
vagectomy as an adjunct to cholecystectomy
on the sphincter of Oddi was investigated in
biliary group lll patients who were potential
sufferers of postcholecystectomy syndrome.
Common bile duct pressures in 62
cholelithiasis patients were recorded by
means of a catheter introduced through the
cystic duct after open cholecystectomy. The
upper limit of normal choledochal pressure
was hypothesized to be 15cm H

2
O. The

perfusion pressures were above this limit in
15 patients. The first 7 patients formed the

study group and the subsequent 8 patients
were the controls. Hepatic plexus vagectomy
was performed on the patients in the study
group. The mean decrease of common bile
duct pressure was 31.6% after hepatic
plexus vagectomy and was significant
(p<0.001). Neither right upper quadrant
pain nor the pathologic symptoms due to
vagectomy were reported in the study group
during the follow up. Resisting right upper
quadrant pain without an organic disorder
was determined in 3 of the 8 patients in the
control group and in 1 of the 47 remaining
patients. Hepatic plexus vagectomy
performed as an adjunct to cholecystectomy
in biliary group lll patients eliminates the
sphincter spasm that is the cause of biliary
tract pain and it may be an alternative
treatment to sphincterotomy.
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Introduction

The causes of pain after cholecystectomy are various.
Oddi's sphincter dysfunction has been implicated in 13 %
of patients with right upper quadrant pain after
cholecystectomy (1). Hogan and Geenen have classified
right upper quadrant biliary type pain into three types.
Biliary group l; these patients have biliary type pain,
abnormal liver enzymes documented on two or more
occasions, delayed drainage or dilated common bile duct.
In this group, sphincter of Oddi stenosis is more likely
than dyskinesia. Biliary group ll; these patients have
biliary type pain but have only one or two of the
aforementioned criteria. In this group, the etiology may
be stenosis or dyskinesia. Biliary group lll; these patients
have only biliary type pain and no other abnormalities. In
this group, then pain may be due to sphincter of Oddi
dyskinesia (2).

The sphincter of Oddi is innervated by both
sympathetic and parasympathetic nervous systems.
Whereas the role of the sympathetic system in regulating
sphincter function appears to the minimal, at least under
basal conditions, cholinergic stimulation appears to
increase sphincter of Oddi activity (3). Hepatic plexus has
branches of the left vagal nerve and is the most important
nerve for motor functions of the biliary tract. Both
gallbladder and sphincter of Oddi are contracted with
stimulation of the hepatic plexus (4). Although
experimentally, it was demonstrated in dogs that the
choledochal pressure decreased after hepatic plexus
vagectomy, to our knowledge, this is the first study on
humans (5, 6).

The aim of this study was to determine the effect of
hepatic plexus vagectomy as an adjunct to
cholecystectomy on the sphincter of Oddi in biliary group
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lll patients who were potential sufferers of
postcholecystectomy syndrome.

Materials and Methods

Sixty-two cholelithiasis patients without
choledocholithiasis or common bile duct dilatation were
included in this study. These patients had normal liver
function tests. All of them underwent open
cholecystectomy. Later, a catheter (2 mm diameter) was
introduced into the common bile duct through the cystic
duct and this catheter was connected to a Caroli's
manometer for the recording of common bile duct
pressures. The choledochal perfusion pressure was
recorded two minutes after the infusion of isotonic
sodium chloride. Since normal baseline pressure reported
in the literature is about 5 to 13 + 2 cm H

2
O (7-10), we

hypothesized 15 cm H
2
O as the upper limit of normal

choledochal pressure. The perfusion pressures were
above this limit in 15 patients. The first 7 patients
composed study group and the subsequent 8 patients
were the controls. The hepatic plexus vagectomy was
performed on the study group patients. The hepatic
plexus consists of vagal fibers that extends towards the
biliary tract through the lesser omentum separating from
the left vagus nerve. These may show different
anatomical variations (figure 1) but all of them pass
through the lesser omentum. Therefore, the vagal
branches passing through the lesser omentum were
found and the hepatic plexus vagectomy was performed
by cutting a piece of the lesser omentum. The common
bile duct perfusion pressure was again recorded 20
minutes after this procedure. The hepatic plexus
vagectomy was not performed on the control group or on
those with choledochal pressures lower than 15 cm H

2
O.

Results

The choledochal pressure decreased in all patients
who underwent hepatic plexus vagectomy (table 1). The
mean decrease of common bile duct pressure was 31.6%
after hepatic plexus vagectomy and was significant
(p<0.001). We followed up all patients for 18 to 24
months. Neither right upper quadrant pain after
cholecystectomy nor the pathologic symptoms due to
vagectomy were established in the patients who
underwent hepatic plexus vagectomy. Resisting right
upper quadrant pain was determined in 3 of the 8
patients in the control group and in 1 of the 47 remaining
patiens. An organic disorder or residual stone was not
present in these patients. Liver enzymes were normal.

These 4 patients improved after endoscopic
sphincterotomy.

Discussion

There is clearly orchestration of sphincter of Oddi
motility in concert with gastrointestinal tract motor
activity and the interdigestive migrating motor complex.
The gallbladder stores and concentrates hepatic bile
during the fasting state and discharges stored bile during
eating. Gallbladder filling is facilitated by tonic contraction
of the sphincter of Oddi (3). The sphincter of Oddi
regulates the pressure in the biliary tree and the flow of
bile. The sphincter relaxes with increasing gallbladder
pressure and permits the entrance of bile into the
duodenum (11). The sphincter of Oddi has an intrinsic
myogenic tonicity. The sphincter's basal tone is controlled
by the vagal nerve. Electrical stimulation of the vagal
nerve elicits contractile motor responses from the
sphincter of Oddi. At the same time, it has been shown
that after blockade of muscarinic cholinoceptors with
atropine, the vagally induced contractile response of the
sphincter of Oddi was effectively antagonized (12). In this
study, we determined that the choledochal pressure
decreased in all patients who underwent hepatic plexus
vagectomy. Although this in an indirect technique, the
results are consistent with those reported in the
literature.

The bile flows by secretion pressure of the liver after
cholecystectomy. If there is sphincter of Oddi dyskinesia,
the bile flow into the duodenum is difficult and the right
upper quadrant pain called postcholecystectomy
syndrome occurs (Biliary group lll). Just as in a study of
56 postcholecystectomy patients, balloon distension of
the common bile duct through the T tube resulted in pain
in 45 patients (13). Hypertonic dyskinesia of the
sphincter of Oddi is the most important factor in cases
without organic causes such as choledocholithiasis, biliary
structure, malignancy or papillary stenosis. In up to 30%
of cases of so-called postcholecystectomy syndrome,
functional disturbances of the sphincter of Oddi are
responsible for the clinical picture (14). Similar
investigations of the sphincter of Oddi in patients with
recurrent idiopathic pancreatitis have demonstrated
motility disorders in almost 90% of cases (15). Biliary
group lll patients have only biliary type pain and no other
abnormalities. In this group, the pain is due to sphincter
of Oddi dyskinesia (3). Endoscopic sphincterotomy in
patients with postcholecystectomy syndrome as a result
of sphincter of Oddi dysfunction is performed to decrease
the choledochal pressure and to facilitate bile flow into
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the duodenum. In this way, it achieves permanent relief of
symptoms (16). In our study, 4 patients with resisting
right upper quadrant pain improved after endoscopic
sphincterotomy. But the sphincter also acts as an
important antireflux barrier that prevents duodenal
contents from entering the common bile duct or
pancreatic duct. It has been shown that duodenal biliary
reflux revealed because of anatomic structure damaged
after sphincterotomy and of this was an important route
of infection in the biliary system (17). In opossums and
cats, the pharmacologic inhibition of sphincter of Oddi
contractions and basal tone with the smooth muscle
relaxant sodium nitroprusside does not affect the
unidirectional valvular action of the sphincter of Oddi (18,
19). This indicates that the mechanism for prevention of
duodenobiliary reflux is independent of sphincter of Oddi
smooth muscle contraction and is probably related to
anatomic factors of the bilioduodenal junction (3). We
inhibited only Oddi's sphincter contractions by hepatic

plexus vagectomy. The anatomic structure was not
damaged as in sphincterotomy.

The choledochal sphincter is not present in animals
with no gallbladder such as horses (20). This phylogenetic
observation is significant because it reveals that constant
bile flow into the duodenum unrelated to meals may be
consistent with normal digestion. It is clear that sphincter
of Oddi function after cholecystectomy is unnecessary and
on the contrary, the removal of the sphincter of Oddi is
advantageous. In the experimental studies performed on
dogs, it has been demonstrated that the mean
cholecdochal pressure decreased from 32% to 28% after
hepatic plexus vagectomy (5, 6). Thus, the bile could
easily flow into the duodenum. We hypothesized 15 cm
H

2
O as the upper limit of normal choledcohal pressure

because normal pressure reported in the literature was 5
to 13 cm H

2
O and SD + 2 cm H

2
O(5-8). The mean

decrease of choledochal pressure in patients who
underwent hepatic plexus vagectomy was 31.6% after 

Figure 1. The anatomical variations of
hepatic plexus.



vagectomy. Whereas the right upper quadrant pain was
established in none of the patients in the study group, it
was determined in 3 of the 8 control patients and in 1 of
the 47 remaining patients. This may be evidence of being

an effective method of hepatic plexus vagectomy to
prevent right upper quadrant pain after cholecystectomy
in the biliary group lll patients. Just as the improvement
in these patients after endoscopic sphincterotomy shows
that functional disturbance of the sphincter of Oddi is
responsible for the clinical picture. Furthermore during
the follow up, we did not determine any complications
due to vagectomy. For these reasons, we decided that
hepatic plexus vagectomy was both an effective and safe
method providing a regular flow of bile into the
duodenum with undamaged anatomic structure.

We performed this method in open cholecystectomy.
However, we are of the opinion that it can easily be
performed in laparoscopic cholecystectomy too. In
conclusion, hepatic plexus vagectomy performed as an
adjunct to cholecystectomy in biliary group lll patients
eliminates the sphincter spasm that is the cause of biliary
tract pain and it may be an alternative to sphincterotomy.
But further studies are required.
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Table 1. The changes of common bile duct pressures in the patients
who underwent hepatic plexus vagectomy.

Common Bile Duct The decrease of

Pressures common bile duct

(cm H
2
O) Vagectomy pressure

Patients Before After cm H
2
O %

1 20 14 6 30

2 16 11 5 31.2

3 18 10 8 44.4

4 17 12 5 29.4

5 16.5 10 6.5 39.4

6 19 15 4 21

7 17 12.5 4.5 26.4
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