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One of the most relevant biliary complications after liver transplantation are
non-anastomotic strictures which occur in about 10-15%. Untreated they lead
to cholestasis, severe graft dysfunction, septic complications, secondary cirrhosis and even death. To date they are usually treated by endoscopic or percutaneous placement of stents and balloon dilatation. A signiﬁcant amount of patients
with non-anastomotic strictures require a liver retransplantation.
A 64 year old patient suffering from HCV induced liver cirrhosis underwent liver transplantation at our hospital. Two months after transplantation due to elevated parameters of cholestasis the patient underwent an endoscopic retrograde
cholangiography. Multiple strictures of the bile duct were observed and treated
by endoscopic and percutaneous methods until a signiﬁcant amelioration of the
pathological ﬁnding in the right liver lobe was achieved. Unfortunately biliary
strictures remained in the left liver lobe being resistant to the previous method
of treatment. We thus decided to perform a left hemihepatectomy. The postoperative course was unremarkable.
The treatment of our patient consisted of over 25 endoscopic and percutaneous interventions and a left hemihepatectomy. The patient was followed up for
two years, during which he had no further complaints being in good health. We
demonstrated an example of a successful management of one of the most severe
late biliary complications after liver transplantation – the non-anastomotic strictures – avoiding a retransplantation of the organ by endoscopic, percutaneous
and surgical intervention. Thus a graft resection seems to be possible.
ITBL • transplant resection • endoscopic intervention
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BACKGROUND
One of the most relevant complications after transplantation are biliary complications, which occur
in 10–20% of all full size orthotopic liver transplantations (OLTs). Non-anastomotic strictures of
the bile duct develop in about 2–20% of all OLTs
[1–4]. In the presence of a macroscopically obviously undisturbed perfusion they are described as
so-called ischemic type biliary lesions (ITBL) and
occur in about 10–15% of all OLTs. Untreated they
lead to cholestasis, severe graft dysfunction, septic complications, secondary cirrhosis and even
death. To date they are usually treated by endoscopic or percutaneous placement of stents and
balloon dilatation [5–7]. A signiﬁcant amount of
patients with non-anastomotic strictures require
a liver retransplantation [8]. A surgical approach
may be necessary in patients who are refractory
to endoscopic or percutaneous treatment of the
biliary strictures or in patients with stricture formation localized on a resectable part of the biliary tract [9]. This report concentrates on the successful management of non-anastomotic strictures
by endoscopic and surgical means, including balloon dilatation, stenting and anatomic left hemihepatectomy of the transplant liver.

CASE REPORT
A 64 year old woman suffering from HCV induced liver cirrhosis underwent liver transplantation at our hospital. The donor organ had a right
accessory hepatic artery that had to be connected to the main hepatic artery and was then anastomosed with the aorta by arterial interposition
in a supracoeliac position. Portal vein and vena
cava were connected in the standard end-to-end
technique, and the bile ducts were anastomosed
side-to-side. The direct postoperative course was
unremarkable. Seven days after transplantation
the routine ultrasound examination revealed a
thrombosis of the right hepatic artery which led
to an emergent successful thrombectomy. The
ﬁrst routine cholangiography on the 5th day via
the intraoperatively placed T-tube showed no abnormalities. The second cholangiography 6 weeks
later showed a functionally insigniﬁcant anastomotic stenosis, after which the T-tube was then
removed. Two months after transplantation due
to abdominal discomfort, elevated alkaline phosphatase (AP) and gamma-glutamyl-transferase
(g-GT), the patient underwent an endoscopic retrograde cholangiography (ERC). Multiple strictures of the extrahepatic bile duct were observed
and treated by balloon dilatation of the strictures.
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Figure 1. ERC before (A) and after (B) left hemihepatectomy.
In the presence of an ultrasonographically normal arterial perfusion the diagnosis ITBL was
made. Following cholangiography also revealed
intrahepatic strictures and dilatations predominantly in the left anatomic liver lobe which was
found to be atrophic (Figure 1). Thus we then
decided to perform a left hemihepatectomy. The
left lobe showed a remarkable ﬁbrosis of the periductal tissue (Figure 2).
The postoperative course was complicated by a
bile leak from the resection surface leading to the
placement of a percutaneous drain in the bilioma
and irrigation. Finally the patient recovered and
was discharged from hospital with an adequately
functioning resected transplant. Endoscopic treatment of the right biliary tree was continued until
it was impossible to overcome a signiﬁcant stricture of the common hepatic duct, so that the decision was made to place a percutaneous drainage (PTCD) in the remaining right system.
Later the PTCD was replaced by a Yamakawa-tube,
draining the bile out of the body and also into
the duodenum (Figure 3). Finally the drain was
extracted and the dominant stricture was treated by endoscopic stenting. Due to a general deterioration of the biliary tree accompanied by
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Figure 2. Macroscopic (A) and histological view (B) of the resected transplant liver.
A
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Figure 3. Yamakawa-drain of the right transplant lobe after hemihepatectomy (A) and ERC performed at last demonstrating a restored
right biliary tree (B).
several septic episodes an evaluation for retransplantation was suggested. The endoscopic stenting program was still continued until the main
strictures resolved leading to the stent extraction
and endoscopic control with a lower frequency.
The last ERC showed a signiﬁcant amelioration
of the cholangiographic image including a normalized bile ﬂow and a clear decline of g-GT and
AP (Figure 3).
The patient was followed up for several months,
during which she had no further complaints and
was in good health. The laboratory ﬁndings did
not show any signiﬁcant alterations in the biliary tract.

This example shows the successful management of
one of the most severe late biliary complications
after liver transplantation – the non-anastomotic
strictures – avoiding a retransplantation of the organ by surgical and endoscopic intervention.

DISCUSSION
The diagnosis of non-anastomotic lesions or ITBL
is made by clinical presentation, exclusion of evident vascular complications, histological pattern
and cholangiography as gold standard either by
ERC or by PTC [5,9]. Eventually up to 50% of the
patients with non-anastomotic strictures will still
require a retransplantation or die because of sep-
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tic complications or deterioration of graft function. Thus the metaphoric comparison of biliary
reconstruction and biliary complications after liver transplantation to Achilles foot is more than
justiﬁed [10]. It is of a high importance to classify the non-anastomotic strictures into strictures
occurring due to vascular complications, such
as hepatic artery thrombosis as ischemic biliary
lesions (IBL), strictures occurring after a managed vascular complication after thrombectomy
of the hepatic artery and strictures occurring in
the absence of vascular complications as ischemic type of biliary lesions per se. It is also important
to know the risk factors in order to prevent the
disease and to extend the spectrum of therapy
regimen. Some risk factors for the development
of the ITBL/IBL have already been identiﬁed,
which basically focus on three major columns in
the pathogenesis of the disease. Ischemic injury
seems to be the most important including cold
and warm ischemia during transplantation, disturbed blood ﬂow in the peribiliary plexus resulting from an inappropriate preparation during explantation of the donor liver with little periductal
tissue, and hypoxemia during the postoperative
period [4, 11]. Immunological injury including
ABO-incompatibility, rejection, pre-existing disease with autoimmune component, CMV-infection and chronic rejection also seem to play a
role in the development of the non-anastomotic strictures [4,8]. Finally the toxicity of the bile
ﬂuid has been shown to be relevant in the pathogenesis of ITBL [12].
In most cases treatment of strictures is performed
conservatively by endoscopic or transhepatic dilatation. However, surgical intervention may be
required if the main manifestation of the nonanastomotic strictures is well localized in the extrahepatic biliary tree (Type I of ITBL) [7,13].
Further surgical options besides retransplantation have not yet been described.
In our case cold and warm ischemia was 9 hours
for an ABO-system compatible donor organ from
a previously healthy young person involved in a
road accident. As mentioned above the postoperative course was complicated by the thrombosis of the right hepatic artery, which led to a successful emergent thrombectomy. The thrombosis
of the right hepatic artery underlines the importance of adequate oxygenation of the biliary epithelium and ischemia being a relevant risk factor for non-anastomotic strictures or/and ITBL.
At this point the need for further classiﬁcation
of non-anastomotic biliary structures emerges.
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Formally the vascular perfusion was restored
but no one can deny the fact of a supplementary second ischemic hit on the biliary epithelium.
According to published data on vascular complications after OLT hepatic artery thrombosis occurring in about 10% may lead to the reported
differences in the incidence of ITBL [14,15].
After exclusion of all managed post-transplant
vascular complications the incidence of ITBL is
supposed to be much lower than 20% which explains the wide range of the ITBL incidence reported in the literature [6,8,16,17].
CMV-infection was not observed in our patient
but only an episode of acute cellular rejection.
The role of HCV re-infection still remains unclear
although the pre-transplant liver disease is also
important in the pathogenesis of the ITBL especially those with pre-existing autoimmune component [8,18]. Our patient had at least two risk
factors for the development of ITBL basically focusing on the ischemic and immunologic components. Her treatment consisted of over 25 endoscopic and transhepatic interventions and a
left hemihepatectomy due to a localized loss of
graft function in the left liver lobe diagnosed as
localized atrophy of the organ.

CONCLUSIONS
We have demonstrated that the treatment of the
non-anastomotic strictures can be managed by
organ resection in case of localized intrahepatic
manifestation and endoscopic interventions as
interdisciplinary cooperation between the departments of internal medicine, radiology and
hepatobiliary surgery.
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