
AAiimm  ooff  tthhee  ssttuuddyy::  The present study aims
to explore the value of application of
hepaticojejunostomy in surgical treat-
ment of Bismuth-Corlette type III hepat-
ic hilar cholangiocarcinoma.
MMaatteerriiaall  aanndd  mmeetthhooddss::  The clinical data
of hepaticojejunostomy in 6 patients
with Bismuth-Corlette type III hepatic
hilar cholangiocarcinoma from January
2008 to October 2011 were retrospec-
tively analyzed. There were 5 males
and 1 female, aged 45–69 years, on aver-
age 58 years old. There were 3 cases of
Bismuth-Corlette type IIIa and 3 cases of
Bismuth-Corlette type IIIb.
RReessuullttss:: The 6 patients all successfully
underwent hepaticojejunostomy, with
operation time of 160–310 min, on aver-
age 210 ±28 min. One patient suffered
a small amount of bile leakage (3–20 ml)
and his drainage tube was taken out
after being cured with conservative
treatment for 18 days. Three patients
showed postoperative mild increases of
aspartate aminotransaminase (AST),
alanine transaminase (ALT) and AKP,
which were improved after drug treat-
ments. There was no biliary stricture in
the 6 patients after follow-up for 3–18
months.
CCoonncclluussiioonnss:: Hepaticojejunostomy was
simple and flexible, with a good effect on
biliary reconstruction of Bismuth-Corlette
type III hepatic hilar cholangiocarcinoma.
It solved the difficulties in multiple
choledochojejunostomy, and with less
complications; therefore, it is worth
being popularized.

KKeeyy  wwoorrddss::  hepaticojejunostomy, bile
duct neoplasms, stricture.
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Introduction

With the improvement of modern imaging and surgical techniques and
progress in perioperative management, early diagnosis and surgical treatment
of hilar cholangiocarcinoma have improved significantly. Relevant data show
that about 50% of clinical cases were Bismuth-Corlette type III [1]. Nearly all
surgeons in Europe and the United States and Japan and other countries advo-
cate using major hepatectomy (such as hemihepatectomy or trisegmentec-
tomy) for treatment of this type of liver hilar cholangiocarcinoma, but the oper-
ative mortality of major hepatectomy is up to about 10% [2–12]. In particular,
for patients with preoperative jaundice, the mortality is up to 17–23%, the inci-
dence of postoperative complications is up to 40–71%, and the 5-year survival
rate is only 20–30% [1–12]. Even liver transplantation cannot improve the long-
term survival of patients [13–15]. The tertiary hepatic duct and its distal hepat-
ic duct and liver parenchyma in patients with Bismuth-Corlette III hilar cholan-
giocarcinoma showed no tumour infiltration; thus it is unnecessary to
remove it all at once on a large scale. Clinicians generally use local small-scale
liver resection surgery instead of hemihepatectomy, but 3–9 bile duct open-
ings will be left in the hepatic segment surface after the surgery. Common-
ly used in clinical practice is carrying out Roux-en-Y anastomosis with the
jejunum after orthomorphia of various hepatic ducts or carrying out multi-
port anastomosis for each hepatic duct with the jejunum [16]. The anastomosis
technique is not only complicated to perform but also time-consuming, and
anastomotic stricture, biliary fistula [17, 18] and reflux cholangitis [19] are easy
to occur postoperatively. After years of clinical research, we have designed a sim-
ple enterohepatic consistent, in which only the posterior wall of the bile duct
is sutured, the anterior wall is sutured with the liver tissue, and there is no
need to place a bile duct support drainage tube, and it is more simple and con-
venient for surgical procedures of smaller multiple bile ducts. From January
2008 to October 2011, a total of six cases of Bismuth-Corlette III hepatic hilar
cholangiocarcinoma underwent enterohepatic anastomosis in our hospital.
No anastomotic stenosis occurred after the surgery, the results were satis-
factory, and now our experiences are described below.

Materials and methods

General data

There were six patients in this group: 5 males and 1 female, aged from 
45 to 69 years, on average 58 years old. Three cases were Bismuth-Corlette
IIIa, and 3 cases were Bismuth-Corlette IIIb (Table 1). Preoperative examina-
tions included routine liver, kidney function and other routine examinations,
ultrasound, CT and magnetic resonance for biliary imaging (Fig. 1). This study
was conducted in accordance with the Declaration of Helsinki and with approval
from the Ethics Committee of Shaoxing People’s Hospital. Written informed
consent was obtained from all participants.
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Surgery

There were 5 patients in this group with
total bilirubin greater than 200 mmol/l,
with duration of greater than 4 weeks; 
2 patients received PTCD first before the
surgery, 3 patients received nasobiliary
drainage first, and then received surgical
treatment until the total bilirubin declined to
a normal level.

Hepatectomy range

Three patients received segment IV hepa-
tectomy, and the other 3 patients received
segment IV + segment V hepatectomy;
patients with the most hepatic duct openings
of the hepatic segment surface were those who received seg-
ment IV + segment V hepatectomy, 3–5 openings on the right
hepatic segment surface, and 2–5 on the left hepatic seg-
ment surface; duct openings in the hepatic surgical wound
close to each other may be corrected by suturing, to form
a large bile duct opening, while the hepatic duct openings
far away from each other were not corrected, and only the
stumps were pruned.

Biliary tract reconstruction

For patients who received segment IV or segment IV +
segment V hepatectomy, the conventional biliary recon-
struction method is complicated and time-consuming,
and there is a high incidence of postoperative complications.
In view of this situation, we have adopted a new method
of biliary reconstruction, and the surgery was completed by
the following steps: 1) treatment of liver sections to com-
pletely expose the bile duct stumps, but freeing of the bile
duct stumps is not strictly required, to prevent affecting blood
supply; 2) pruning the bile duct stumps until the bile duct
is pruned to achieve normal blood supply and being
smooth; 3) ac cording to Roux-en-Y design, the cutting-off
of the distal jejunum will be lifted up to the hepatic segment
since the colon end side was closed by suturing, the side
is cut open for anastomosis, and the appropriate anasto-
motic size should be able to fully include the bile duct stump
of the hepatic segment. Two corners of the intestinal side
and fascia tissue, liver capsule, or portal vein sheath of the

hepatic segment are sutured with a stitch of Prolene with
five 0 and a stitch of Prolene with three 0; 4) anastomosis
started with the posterior wall, on one side, 5 pieces of 0
Prolene are used for continuous full layer suturing from the
liver tissue and portal vein sheath 1 cm below the bile duct
stump with the bowel wall; if the suture comes to the under-
neath of the bile duct posterior wall, the posterior wall of
the bile duct can be sutured together, the suture force should
be moderate, being careful not to cut the Prolene, and when
the posterior wall has been sutured, the Prolene on this side
should be knotted with Prolene on the other side; 5) if the
diameter of the bile duct stump is greater than 2 mm, a sil-
icone tube should not be placed, and a silicone tube was
placed only in one case in this group; 6) another Prolene with
three 0 is used for continuous suture of the full thickness
of the jejunum anterior wall with liver tissue of the hepat-
ic segment, on the one hand, to ensure that the bile duct
stump is not pulled, while on the other hand, more liver tis-
sue should be sutured, to include the liver capsule as far as
possible; 7) jejunum end anastomosis is conducted at 50 cm
below the anastomotic openings; 8) an abdominal drainage
tube is placed under the enterohepatic anastomotic open-
ings. The patients should be treated like those undergoing
conventional abdominal surgery; broad spectrum antibiotics
should be applied to prevent infection, and the abdominal
drainage tube should be removed after gastrointestinal
decompression to anus exhaust when there is no liquid
drainage.

TTaabbllee  11..  General data of the patients who underwent surgical resection

CCaassee 11 22 33 44 55 66

Gender Male Male Female Male Male Male

Age 45 55 69 52 61 66

Type (Bismuth-Corlette) IIIa IIIb IIIa IIIa IIIb IIIb

Preoperative bilirubin (mmol/l) 260 296 180 266 276 248

Intraoperative blood loss (ml) 180 100 900 300 200 300

Operation time 180 160 310 220 190 200

Post-operative bile leakage No No Yes No No No

Pathological diagnosis well moderate poor poor moderate moderate
(Extent of differentiated adenocarcinoma)

FFiigg..  11..  Preoperative and postoperative imaging data. A) Preoperative MRI; B) Pre-
operative CT; C) Postoperative CT
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Results

General data

As shown in Table 1, the operations for the 6 patients were
successful. The operation time was 160–310 min, with an aver-
age operation time of 210 ±28 min. Each patient was
placed with an abdominal drainage tube, and the removal
time was 5–18 days after the surgery, with an average time
of 7 ±1.2 days. Intraoperative blood loss was 100–900 ml, and
the 6 patients showed no bile duct stenosis during the 3 to
18 months of follow-up.

Postoperative complications

There was no wound infection, intra-abdominal infection
or pulmonary infection. One patient showed a small amount
of bile leakage; the daily maximum amount was 20 ml, it
spontaneously decreased 12 days later, and the drainage tube
was removed 18 days later. Three patients showed a mild
degree of AST, ALT and AKP increase, and they were
improved after drug treatment.

Pathological diagnosis

One patient had well-differentiated adenocarcinoma; 
3 patients had moderately differentiated adenocarcinoma;
2 patients had poorly differentiated adenocarcinoma; 1 patient
showed a positive surgical margin after bile duct surgery, while
the other 5 were negative.

Discussion

The intrahepatic invasion range of tumor in the Bismuth-
Corlette III hilar cholangiocarcinoma normally includes the
primary or secondary hepatic duct; in order to achieve the
purpose of complete resection of the tumor and trying to save
the residual liver function, hepatic segments of IVb + IV + V
or IV + δ + I are normally needed to be removed in surgery
[2]. The problems directly deriving from this are not only that
2 to 3 hepatic segment surfaces are left, but also 3–9 bile duct
openings are left; thus it is very difficult to carry out surgi-
cal repair [20]. In this case, the clinician will usually use two
methods: 1) if the hepatic duct stump openings are close to
each other, Roux-en-Y anastomosis will be conducted for the
corrected hepatic duct and the jejunum during the surgery
[4], as the openings of the secondary hepatic duct are fine,
correction is difficult; 2) if the hepatic duct stump openings
are distant from each other, each hepatic duct opening will
be anastomosed with the intestinal canal for multi-port anas-
tomosis to reconstruct the bile duct, but the method is com-
plicated and difficult to implement. No matter what method
is used, anastomotic stricture is easy to occur after surgery,
and once anastomotic stricture occurs, it will be more dif-
ficult to handle; the consequences must be recurrent
cholangitis and biliary cirrhosis and even liver failure and
death. In view of this, we have adopted a hepatoenterostomy
in which the bile duct is directly exposed to the enteric cav-
ity instead of anastomosis; as the bile duct is anastomosed
in this surgery, there is no need to carry out bile duct ortho-
pedic surgery, there is suture stimulation to the bile duct after
pruning, it is less prone to have anastomotic stricture, and
the surgery is simple, easy, and can significantly shorten the

surgical time. The surgical method was adopted in the six
cases in this group, and no anastomotic stricture occurred
in the 3 to 18 months of follow-up.

Anastomotic stricture is avoided with the application of
enterohepatic anastomosis, but due to poor tensile strength
of liver tissue, how to prevent the occurrence of anastomotic
leakage is particularly important. Of the six cases in this group,
only one case showed a small amount of biliary fistula and
healed spontaneously after short-term drainage.

Through the experience of six cases, we believe that the
following points should be noted during surgical procedures:
1) the intestinal suture should be sutured and tissues fixed
with great anti-tensile strength in the hepatic segment as
far as possible, such as the sheath-like tissue in the hepat-
ic segment and liver capsule tissue; if not, the intestinal canal
can be directly sutured to the vascular sheath; 2) the ante-
rior and posterior wall of the anastomotic openings should
be continuously sutured and Prolene sutures should be used,
as they are easy to tighten and do not easily cause liver tis-
sue cuts; for the suture of the anterior wall, liver tissue should
be sutured as much as possible, and the liver capsule should
be sutured together; 3) anastomotic water-filling test:
when anastomosis is completed, the distal bowel end of the
anastomotic opening should be clipped, and a needle
should be used to inject an appropriate amount of saline to
the proximal bowel, and check whether there is infiltration
of fistula at the anastomotic openings; 4) application of hepat-
ic duct stent: for those with fine hepatic duct openings (less
than 2 mm) or with incomplete liver capsule and sheath tis-
sue, a hepatic duct stent thereof should be placed to prevent
the occurrence of anastomotic leakage; 5) the placement of
a peritoneal drainage tube is very important for the prevention
of anastomotic leakage: the placement of a drainage tube
can not only diagnose anastomotic leakage, but also can
ensure smooth drainage, to prevent the emergence of
peritonitis, and thus to avoid reoperation.

As the hepatic duct and the intestinal mucosa do not need
to be anastomosed in enterohepatic anastomosis, and thus
it is not limited by hepatic duct thickness and stump length,
in theory, it is suitable for any patient with hepatic duct jejunos-
tomy. However, it is of little advantage in terms of a level 1
hepatic duct and jejunum anastomosis and it is generally not
used in these situations, but it will show its superiority for
patients with a number of hepatic duct stumps of which the
inner diameter is smaller and distance is long.

In short, the enterohepatic anastomotic method is sim-
ple and flexible, is especially suitable for biliary reconstruc-
tion in patients with Bismuth-Corlette type III hilar cholan-
giocarcinoma, fewer complications have been observed, and
it is of important clinical value.

The authors declare no conflict of interest.
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