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Management of bile duct injuries combined with accessory
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Abstract

Bile duct injuries (BDIs) are difficult to avoid absolutely
when the biliary tract has a malformation, such as ac-
cessory hepatic duct. Here, we investigated the man-
agement strategies for BDI combined with accessory
hepatic duct during laparoscopic cholecystectomy.
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Core tip: We reviewed the management strategies of
four cases of bile duct injuries during laparoscopic cho-
lecystectomy because of accessory hepatic duct. The
results will help surgeons select the appropriate treat-
ment strategy.
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is always considered
as the gold standard for cure of benign gallbladder dis-
ease. However, the widespread adoption of LC has led to
an increased frequency of bile duct injuries (BDIs), which
are difficult to manage and may induce a series of serious

complications'™. Accessory hepatic duct, a malforma-
tion of high-location biliary tract, is infrequently found
but often induces BDI during LC™". BDI combined with
accessory hepatic duct is still seldom reported and the
treatment is controversial. Therefore, we investigated the
management strategies for BDI combined with accessory
hepatic duct during .C through case studies.

CASE REPORT

Eleven cases of BDI (0.23% in all 4820 cases with LC)
occurred during LC from January 2001 to December
2008 in our institution. Four cases combined with ac-
cessory hepatic duct were enrolled in out study, and the
incidence of accessory hepatic duct was 36.4% in all BDI

cases (4/11).

Case 1
BDI was recognized during the operation and manage-
ment was performed by LC. Right hepatic duct and ac-
cessory hepatic duct were transected close to the liver
tissue, and the left hepatic duct was torn about 10 mm
from the liver tissue. Common hepatic duct injury was
also confirmed in this case.

After dissociation of connective tissue from the porta
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Figure 1 Diagrammatic sketch of Case 3 before and after management. A: BDI was recognized during the operation, four bile ducts were transected (including
left hepatic duct, right hepatic duct, and two accessory hepatic ducts); B: An accessory bile duct was ligated and a Roux-en-Y hepatojejunostomy was performed to

manage BDI. BDI: Bile duct injuries.

hepatis, we inserted a 2.5-mm silicone tube into the left
hepatic duct and fixed it with an absorbable ligature. One
of the transverse arms of a 12Fr T tube was inserted into
the right hepatic duct with internal fixation. The injured
accessory hepatic duct was sheared at the level of the he-
patic capsule. A Roux-en-Y hepatojejunostomy was pet-
formed among the jejunum, fascia of the porta hepatis,
and portal vein sheath. The silicone tube and T tube (the
other arm was inserted into the jejunum) were led out of
the jejunum about 15 cm from the anastomosis. Eleven
weeks after the operation, the silicon tube was slipped
off by self-motion. Eighteen weeks after the operation,
the T tube was removed, and liver function was normal.
Postoperative recovery was uneventful and the patient
recovered well during 4 years follow-up.

Case 2

BDI was recognized during the operation and manage-
ment was performed by LC. The right hepatic duct and
accessory hepatic duct that arose from the left branch of
the bifurcation of the hepatic duct were transected. Left
hepatic duct and common hepatic duct wete torn.

The management was similar to Case 1, except for a
3-mm silicon tube instead of the T tube. The two silicon
tubes drained well after the operation. However, the pa-
tient suffered from bile leakage from 3 d after surgery.
At 16 d after the operation, the abdominal drain became
clear. Six months post-surgery, both the silicon tubes
were removed, and liver function became normal. The
patient recovered well during 2 years follow-up.

Case 3

BDI was recognized during the operation and manage-
ment was performed by converting to laparotomy. The
right hepatic duct and two accessory hepatic ducts were
transected respectively. The common bile duct, common
hepatic duct and left hepatic duct were all torn (Figure 1A).
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In this case, the injured bile ducts were slim around
the porta hepatis and one of the accessory hepatic ducts
arose from the hepatic duct bifurcation. The posterior
wall of the left hepatic duct and common bile duct were
repaired and an accessory bile duct was ligated (Figure
1B). Three silicon tubes (2-2.5 mm) were inserted into
the left hepatic duct, right hepatic duct, and another ac-
cessory bile duct as stents (Figure 1B). The anterior wall
was repaired using a round ligament. Recovery of the
patient was uneventful. Cholangiography demonstrated a
dilated left hepatic duct with a narrow right hepatic duct,
but without bile leakage. Liver function tests revealed
slightly elevated enzyme levels and bilirubin during 20 mo
follow-up, therefore, bile duct stricture was diagnosed.
The patient underwent a Roux-en-Y hepatojejunostomy
instead of cholangioenterostomy because of conglutina-
tion after laparotomy. At 12 mo after the operation, liver
function became normal, without any symptoms.

Case 4

BDI was diagnosed at 5 d postoperatively and a second
operation was performed. The right hepatic duct and ac-
cessory hepatic duct were transected. The common bile
duct, common hepatic duct and left hepatic duct were all
torn.

The posterior wall of the common bile duct, com-
mon hepatic duct, left hepatic duct and right hepatic duct
were repaired in the second operation. A 3.5-mm silicon
tube was inserted into the left hepatic duct, and two arms
of a 12Fr T tube wete inserted into the right hepatic duct
and accessory bile duct as a stent. Both drainage tubes
were led out of the common bile duct. The anterior wall
of the bile duct was repaired with a round ligament and
enfolded with epiploon. Bile leakage was diagnosed at 5
d after the second operation, improved at 23 d, and the
abdominal drain was removed at 36 d after the second
operation. Ten months later, postoperative cholangi-
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ography showed no serious problem except for mild
stricture of the right hepatic duct. Alkaline phosphatase,
y-glutamyltransferase and bilirubin were slightly elevated
and returned to normal at 2 years post-surgery.

DISCUSSION

High-location BDI is a serious complication of LC and
anatomic malformation is an important risk factor for

it. In our experience, BDI combined with accessory bile
duct were seen in 4/11 (36.4%) bile duct ligation cases
and 4/4820 (0.083%) of all LC cases, which is similar
to other reports'®’. Anatomic abnormality of the bile
ducts, acute or chronic cholecystitis, and lack of experi-
ence were important causes in all our cases. The hepatic
ducts of patients who have accessory hepatic ducts are
always thinner and longer than those of patients who
have a typical anatomical structure. It is always difficult
for surgeons to identify cystic ducts, hepatic ducts and
accessory hepatic ducts. Moreover, changes in anatomi-
cal structure, tissue adhesion and hemorrhage during
surgery, which were induced by acute cholecystitis (Cases
1 and 2), or chronic but repeating cholecystitis (Case 4),
were other key causes of bile duct dissociation and injury.
Even more remarkably, the high-location BDI combined
with accessory bile duct is always difficult to repair and
reoperation is unavoidable if catly repair fails.

No doubt, experience and adept practice are effective
approaches to avoid BDI, but are they enough? Acces-
sory hepatic duct is always ignored when Calot’s triangle
is difficult to divide, especially in cases with severe adhe-
sion, stone impact, atrophy, and Mirrizzi syndromem.
Furthermore, the right and left hepatic ducts are usually
narrower but longer when accessory bile ducts arise (as in
Case 3). Therefore, it is important to establish a standard
management for BDI combined with accessory hepatic
duct during L.C.

Early diagnosis is the first step of management for
BDI™. It is necessary for surgery to exam if there is bile
escaping from the fossa of the gallbladder, and if there
is another duct in the excision apart from the cystic
duct. Intraoperative cholangiography is another effective
method for early detection of BDI. After surgery, some
symptoms must be paid attention, such as obstructive
jaundice excluded residual stones in the bile duct, bile
leakage from the abdominal drain, severe abdominal pain,
and postoperative bile peritonitis is diagnosed by perito-
neocentesis. All of these demonstrate BDI and require
treatment.

Routine end-to-end hepatoenterostomy or other simi-
lar methods may not be enough for cure of BDI com-
bined with accessory bile duct, because of postoperative
bile duct narrowing and technical difficulty®™. In our opin-
ion, a Roux-en-Y hepatojejunostomy with internal drain-
age performed in one-stage is the preferred management
strategy (Cases 1 and 2). The advantage of this procedure
is that repair of proximal BDI is possible regardless of
the accessory bile duct and the size or site of the injured
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bile duct.

Round ligament was recognized as an ideal method to
repair biliary tract wall in our study (Cases 3 and 4). Al-
though bile duct stricture occurred after 20 mo because
of scarring around the anastomosis in Case 3, the prob-
lem was resolved by hepatoenterostomy and achieved a
good outcome. Some studies have suggested the use of a
stent in the bile duct stumpm. Proponents of this method
state that the drainage tube can support the bile duct and
reduce the incidence of stricture. We assume it is more
important to operate carefully, shear clear of the bile duct
stump, and remove the injured bile duct. The healthy
bile duct stump can be preserved in the bowel cavity,
thus scarring or inflammation around the anastomosis
has only a mild influence on it. Experienced hepatobili-
ary surgeons appear to be necessary to ensure optimal
results. Bile duct stumps surrounded with hepatic tissue
ensure that the anastomosis is tension free.

BDI with accessory hepatic duct is difficult to avoid
absolutely, but it can be managed with appropriate treat-
ment. We have described four cases of BDI combined
with accessory hepatic duct in an 8-year period in a total
of 4820 cases, which suggest management strategies for
this special high-location BDI. We conclude that hepa-
toenterostomy combined with morioplasty with round
ligament, may be an option to consider in life-threatening
injuries involving the hepatic duct bifurcation and acces-
sory hepatic duct.

COMMENTS

Case characteristics

Bile duct injuries (BDls) are difficult to avoid absolutely when the biliary tract
has a malformation, such as an accessory hepatic duct.

Clinical diagnosis

Symptomatic cases may be diagnosed in which abnormal bile flow is found
during the operation, and abdominal pain, jaundice, and abnormal liver function
are found after surgery.

Differential diagnosis

With the aid of magnetic resonance cholangiopancreatography (MRCP), BDIs
can be distinguished from bile duct truncation.

Laboratory diagnosis

Abnormal liver function may be found after surgery.

Imaging diagnosis

MRCP revealed bile duct truncation.

Treatment

Hepatoenterostomy combined with morioplasty with a round ligament, may be
an option to consider in injuries involving the hepatic duct bifurcation and ac-
cessory hepatic duct.

Experiences and lessons

High-location BDlI is difficult to avoid absolutely, but it can be managed with ap-
propriate treatment. Hepatoenterostomy combined with morioplasty with round
ligament, may be an option to consider in life-threatening injuries involving the
hepatic duct bifurcation and accessory hepatic duct.

Peer review

High-location BDls are difficult to avoid absolutely, and experience is needed
for hepatobiliary surgeons.
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