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Abstract
AIM: To determine the long-term hepatobiliary
complications of alveolar echinococcosis (AE) and
treatment options using interventional methods.
METHODS: Included in the study were 35 patients
with AE enrolled in the Echinococcus Multilocularis
Data Bank of the University Hospital of Ulm. Patients
underwent endoscopic intervention for treatment of
hepatobiliary complications between 1979 and 2012.
Patients’ epidemiologic data, clinical symptoms, and
indications for the intervention, the type of intervention
and any additional procedures, hepatic laboratory
parameters (pre- and post-intervention), medication
and surgical treatment (pre- and post-intervention), as
well as complications associated with the intervention
and patients‘ subsequent clinical courses were analyzed.
In order to compare patients with AE with and without
history of intervention, data from an additional 322
patients with AE who had not experienced hepatobiliary
complications and had not undergone endoscopic
intervention were retrieved and analyzed.
RESULTS: Included in the study were 22 male and
13 female patients whose average age at first dia
gnosis was 48.1 years and 52.7 years at the time of
intervention. The average time elapsed between first
diagnosis and onset of hepatobiliary complications
was 3.7 years. The most common symptoms were
jaundice, abdominal pains, and weight loss. The
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number of interventions per patient ranged from one to
ten. Endoscopic retrograde cholangiopancreatography
(ERCP) was most frequently performed in combination
with stent placement (82.9%), followed by per
cutaneous transhepatic cholangiodrainage (31.4%) and
ERCP without stent placement (22.9%). In 14.3% of
cases, magnetic resonance cholangiopancreatography
was performed. A total of eight patients received a
biliary stent. A comparison of biochemical hepatic
function parameters at first diagnosis between patients
who had or had not undergone intervention revealed
that these were significantly elevated in six patients who
had undergone intervention. Complications (cholangitis,
pancreatitis) occurred in six patients during and in 12
patients following the intervention. The average survival
following onset of hepatobiliary complications was 8.8
years.

Worldwide, the range of the parasite is limited to cold
[4]
and temperate regions of the northern hemisphere .
Although its incidence in endemic regions is generally
[1,5]
low (0.03-1.20 per 100000 persons) , more recent
studies suggest that the endemic regions of E.
multilocularis are larger than previously believed. In
addition, increased fox (Vulpes vulpes) populations,
[6-8]
including in urban areas, have been reported , with
[6]
an associated increased infection risk for humans .
Despite abundant clinical resources and technical
advances, the diagnosis of AE in infected individuals,
especially among inexperienced clinicians, remains
challenging. With delayed diagnosis, therapy often
begins in a late stage of the disease, which significantly
limits treatment options. A characteristic feature of AE
is its tumor-like growth, which may lead to infiltration
[1]
of neighboring organs . The liver is the first organ to
be affected by larval infestation. Hepatic lesions are
localized to the right hepatic lobe in seven of ten cases,
while in 40%, the liver hilus is additionally affected. Only
[9]
in two of ten cases are both hepatic lobes infested .
Patients are typically asymptomatic during the
initial phase of the infection. The first symptoms may
include upper abdominal pain and cholestatic jaundice.
[5]
The incubation time ranges from five to fifteen years .
Radical resection of the echinococcal lesion is the
only curative therapy. Untreated patients experience
a mortality rate of 95% within ten years of first
[10]
diagnosis . Only early detection serves to increase
[11]
the rate of curative resection , which is confirmed
on the basis of imaging methods and serologic
[12]
markers . Complications such as biliary obstruction,
portal hypertension, and bleeding esophageal varices
have been described in advanced disease stages
and are ascribed to the invasive growth of the E.
[13]
multilocularis lesion in the liver .
Biliary complications such as intrabiliary rupture
in combination with obstructive jaundice in cystic
echinococcosis, which is caused by E. granulosus,
has an incidence of 1%-25% and, in cases of biliary
fistulae, can often be effectively treated using
endoscopic retrograde cholangiopancreatography
[14,15]
(ERCP)
. By contrast, a search of the literature with
respect to the use of interventional methods such as
ERCP in the treatment of hepatobiliary complications
of AE reveals no prospective studies and only a few
[13,16]
case studies
and reports of experience with small
[17-20]
numbers of patients
. A recently published study
with 26 cases represents the largest currently available
study of patients with hepatobiliary complications in
[21]
AE . The authors postulate that surgical interventions
represent risk factors for the occurrence of such
complications. The incidence of biliary complications
was reported to be about 30% with an average survival
[21]
of three years following hepatobiliary complications .
[16]
[13]
The studies by Ozturk et al
and Sezgin et al
with
13 and 12 patients, respectively, primarily address
the main clinical symptoms and changes in laboratory

CONCLUSION: Hepatobiliary complications occur in
about 10% of patients. A significant increase in hepatic
transaminase concentrations facilitates the diagnosis.
Interventional methods represent viable management
options.
Key words: Alveolar echinococcosis; Endoscopic retrograde
cholangiopancreatography; Hepatobiliary complication;
Magnetic resonance cholangiopancreatography;
Percutaneous transhepatic cholangiodrainage; Stent
placement; Treatment
© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Approximately 10% of patients with alveolar
echinococcosis experience hepatobiliary complications
that occur on average 3.7 years (range: 0-41 years)
following first diagnosis. Elevated hepatic transaminases
in association with jaundice, abdominal pain, and weight
loss are typical symptoms facilitating the diagnosis.
Interventional endoscopic methods represent important
options in these patients’ management. Even in cases of
repeated interventions, the rates of complications and
treatment-associated mortality are low. The average
survival following onset of hepatobiliary complications
and interventional treatment stands at 8.8 years.
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INTRODUCTION
Alveolar echinococcosis (AE) is a rare but potentially lifethreatening parasitic disease that results from infection
[1-3]
with the larval stage of Echinococcus multilocularis .
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parameters associated with biliary complications.
[17]
Hilmioglu et al report on six patients and their ERCP
results, which they discuss in terms of characteristic
cholangiographic findings. Other authors report single
[18]
cases, such as Gschwantler et al
who report on a
combined endoscopic and pharmaceutic approach
in a patient with rupture of an AE lesion into the bile
[19]
duct, Koroglu et al , who describe the complete
disappearance of AE following percutaneous drainage,
[20]
and Rosenfeld et al , who discuss the onset of
painless jaundice and the subsequent therapy. Finally,
a few authors mention endoscopic and percutaneous
interventions as treatment options for patients in
whom the risks of surgery are unacceptably high or in
whom the total resection of the AE lesion cannot be
[22-24]
guaranteed
.
The objective of the study was to describe the
clinical and biochemical outcomes of patients with
hepatobiliary complications of AE and to determine
treatment options using interventional methods.

with the clinical courses of 322 patients without history
of hepatobiliary complications and, thus, without
intervention with respect to prior treatment (surgery,
medication) and laboratory parameters including
hepatic function tests. Prior to analysis, all patient data
were anonymized.
The study was conducted in conformity to the basic
principles of Helsinki Declaration. It was approved by
the local ethics committee. We declare that none of
the authors of the present study has any competing
commercial, personal, political, intellectual or religious
interest with respect to the present study.

Statistical analysis

Data were analyzed using the SAS 9.2 statistical
software package (SAS Institute, Cary, NC, United
States). Data were first analyzed descriptively. For
quantitative variables, mean, standard deviation, and
minimum and maximum values were derived. For
qualitative variables, absolute and relative values are
given. In order to identify differences between patients
with hepatobiliary complications and those without
hepatobiliary complications and without intervention,
the Wilcoxon rank-sum test was used for quantitative
2
variables; for qualitative variables, the χ test or, when
the number of cases was too small, Fisher’s exact
test was used. All tests were two-sided. Statistical
significance was established at P < 0.05. The statistical
methods of this study were reviewed by Suemeyra
Oeztuerk (BSc) from Department of Internal Medicine I,
University Hospital Ulm.

MATERIALS AND METHODS
Between 1979 and 2012, AE was diagnosed in 357
patients presenting to the Echinococcosis Specialty Clinic
of the University of Ulm. In the present study, we report
on 35 patients examined and treated for hepatobiliary
complications of AE with interventional methods
including ERCP, with or without stent placement,
percutaneous transhepatic cholangiodrainage (PTCD),
and magnetic resonance cholangiopancreatography
(MRCP). Criteria for inclusion in the study included
confirmed diagnosis of AE, use of at least one of
the above-mentioned methods for treatment of
hepatobiliary complications, and availability of preand post-procedure data on laboratory findings,
medication, and surgery. Not all patients were
diagnosed and treated in our clinic; patients’ records,
however, contained reports and discharge summaries
from outside institutions. Patient data was derived
retrospectively from the Echinococcus Multilocularis
Data Bank of the University Hospital of Ulm. Patients’
epidemiologic data, clinical symptoms, and indications
for the intervention, the type of intervention and any
additional procedures, hepatic laboratory parameters
(pre- and post-intervention), medication and surgical
treatment (pre- and post-intervention), as well as
complications associated with the intervention and
patients’ subsequent clinical courses were recorded.
In addition, available discharge summaries, digital
patient records, and reports from outside institutions
were reviewed with retrospective compilation of
information regarding the indication for the in
tervention, biochemical hepatic function parameters
before and after the intervention, type of intervention,
and prior treatment and medication. The subsequent
clinical courses of these patients through the end of
2012 were analyzed. All data were then compared
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RESULTS
Included in the present study were 35 patients (22
male, 13 female), whose average age at the time of
intervention was 52.7 years (range: 18-82 years).
Age distribution at the time of intervention showed
two peaks, at 70-79 years (25.7%) and 40-49 years
(22.9%), with fewer interventions in patients over
the age of 80 years (5.7%) and under 20 years
(2.9%). The time from first diagnosis to the onset of
hepatobiliary complications showed high variability
(0-41 years), with an average of 3.7 years. In 65%,
this period was less than one year (Figure 1).
The most frequent symptom of hepatobiliary
complications was jaundice (54.3%) (Table 1). The
total number of interventions performed in any
individual case ranged from one to ten; more than
one method could have been employed in patients
undergoing multiple interventions. ERCP was most
frequently performed in combination with stent
placement (82.9%). In addition to the intervention,
16 patients underwent additional procedures. A stent
was placed in 74.3% of patients (n = 26). Twentyfive patients underwent stent exchange at some
point in their clinical course, with only one patient
not undergoing exchange. The most frequent reason
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< 5 yr (n = 1)
5-10 yr (n = 7)
10-20 yr (n = 3)
20-40 yr (n = 1)

< 12 mo
34.3%
(n = 12)

< 6 mo
54.3%
(n = 19)

11.4%
(n = 4)

< 1 d (n = 15)
1 d - 1 mo (n = 3)
1-6 mo (n = 1)

6-12 mo

Figure 1 Time from first diagnosis to onset of hepatobiliary complications (average time to onset 3.7 years after first diagnosis).

prior to onset of hepatobiliary complications, including
albendazole (n = 14), mebendazole (n = 8), and
amphotericin B (n = 1). Eleven patients underwent
further treatment following the first intervention,
including partial liver resection (n = 1), curative
hemihepatectomy (n = 1), and pharmacotherapy with
albendazole (n = 9).
In the group of patients who had not experienced
hepatobiliary complications, 46.3% (149/322) had
undergone surgery, whereas 50.9% (164/322) had
not. In the remaining 2.8% of patients (n = 9), it was
not possible on the basis of the available records to
retrospectively determine whether or not they had
undergone surgery. In the group of patients who had
undergone a single intervention, 14/35 (40%) also
required surgical treatment, whereas 21/35 (60%)
patients did not undergo surgery. There was no
significant difference in the rate of surgery between the
groups with and without hepatobiliary complications.
Non-resectable AE was diagnosed in 63.0%
(225/357) of patients, and hepatobiliary complications
were reported in 10.7% (24/225) of these. Patients
were considered to have non-resectable AE if they
were deemed unsuitable for operation or if curative
surgery was unfeasible.
A comparison of biochemical hepatic function
parameters at the time of first diagnosis, intervention,
and post-intervention in six patients revealed that
all parameters increased from the point of first
diagnosis to intervention and then declined following
intervention. In fact, aspartate transaminase, gammaglutamyl transpeptidase, alkaline phosphatase, and
total bilirubin concentrations fell to levels below those
documented at first diagnosis (Table 2).
There was a statistically significant difference in
biochemical hepatic function parameters between the
group of patients with hepatobiliary complications
and subsequent intervention and those who did
not experience complications (P < 0.05). The same

Table 1 Clinical data of patients with hepatobiliary complications
of alveolar echinococcosis
Characteristic

Frequency

1

Symptoms
Jaundice
Abdominal pain
Weight loss
Indication for intervention1
Cholestasis
Jaundice
Stenosis of biliary tract
Cholangitis
Intervention method1
ERCP + stent replacement
PTCD
ERCP without stent replacement
MRCP
Additional procedures1
Papillotomy
Dilatation of the bile ducts
Gallstone extraction
Types of stents
Plastic stent
Pigtail drainage
Metal stent
Percutaneous drainage
Transhepatic jejunal endless drainage
No data

54.3%
31.4%
20.0%
54.3%
25.7%
17.1%
11.4%
82.9%
31.4%
22.9%
14.3%
68.8%
50.0%
25.0%
30.8%
7.7%
3.9%
3.9%
3.9%
50.0%

1

Multiple indications possible. ERCP: Endoscopic retrograde cholangiop
ancreatography; MRCP: Magnetic resonance cholangiopancreatography;
PTCD: Percutaneous transhepatic cholangiodrainage.

was cholangitis (n = 7), followed by unsuccessful first
attempt (n = 5), and stent occlusion (n = 4).
Of the 35 patients who had undergone a single
intervention, 14 (40%) had also been treated
surgically, in 12 cases prior to intervention. Procedures
included partial resection of the liver (n = 7), curative
hemihepatectomy (n = 2), partial resection of the
liver following histological confirmation (n = 2),
and liver segment resection (n = 1). Antihelminthic
pharmacotherapy was administered in 23 patients
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Table 4 Type of complications

Table 2 Hepatic function parameters in six patients with
alveolar echinococcosis with hepatobiliary complications and
intervention
Parameter
ALT, U/L
AST, U/L
GGT, U/L
AP, U/L
Bilirubin, mmol/L

First diagnosis

Intervention

Post-intervention

109.0 ± 64.3
72.7 ± 50.0
301.3 ± 237.3
272.3 ± 134.8
101.3 ± 164.8

169.0 ± 87.4
108.7 ± 41.9
393.3 ± 242.3
300.3 ± 75.5
147.1 ± 154.2

118.5 ± 154.9
66.7 ± 50.0
227.3 ± 117.7
246.5 ± 95.5
83.6 ± 89.8

Complication

ALT: Alanine transaminase; AP: Alkaline phosphotase; AST: Aspartate
transaminase; GGT: Gamma-glutamyl transpeptidase.

Table 3 Hepatic function parameters in patients with and
without hepatobiliary complications of alveolar echinococcosis
and subsequent intervention at time of first diagnosis
Parameter

Hepatobiliary complications

ALT, U/L
AST, U/L
GGT, U/L
AP, U/L
Bilirubin, mmol/L

No (n = 148)

Yes (n = 24)

43.2 ± 73.6
29.3 ± 35.4
94.4 ± 133.2
123.8 ± 88.6
9.8 ± 6.2

59.8 ± 48.7
41.4 ± 35.5
186.4 ± 194.1
200.3 ± 125.5
36.5 ± 86.7

66.7%
16.7%
16.7%
41.7%
33.3%
8.3%
8.3%
8.3%
8.3%
8.3%
8.3%
8.3%

1

Multiple indications possible.

P value

DISCUSSION

0.0035
0.0431
0.0005
0.0016
0.0148

To date, only a few studies have investigated the
biliary complications of AE. In addition to rare vascular,
cerebral, and musculoskeletal complications, AE is
associated with hepatobiliary complications, for which
the incidence and treatment have been reported in only
[13-16,21]
a few studies with small numbers of patients
and
[17-20]
case reports
. Vascular complications include the
[25,26]
[27,28]
Budd-Chiari
and Vena-cava syndrome
, which
[25]
are caused by occlusions of the hepatic veins
or
[27]
inferior vena cava , respectively. Cerebral involvement
is associated with immunosuppression and occurs
[29,30]
in 1%-5% of cases
, whereas musculoskeletal
manifestation resembles a type of spondylitis when
the spinal column is impacted, or an abscess in soft
[31,32]
tissue
. Hepatobiliary complications manifest
as cholestatic jaundice, cholangitis, biliary colic,
[1,5]
and fever . The rate of biliary invasion is given
[16]
at 11.4% . In our overall collective, hepatobiliary
complications occurred in 35 of a total 357 patients.
The resulting complication rate of 9.8% is comparable
[16]
to findings published by Ozturk et al . A recent study
[21]
by Frei et al
reports a complication rate of 30% in
patients with non-resectable AE. In the present study,
24/322 patients with non-resectable AE experienced
hepatobiliary complications, corresponding to a rate of
10.7%.
The main symptoms reported by patients in our
collective included jaundice, abdominal complaints, and
weight loss, which correspond to symptoms reported in
[13]
other studies . Similarly, the predominant indications
of intervention in our study were obstructive jaundice
and cholangitis, which agrees with the results of other
[16,17]
studies
. Other indications for intervention reported
[16]
in the literature, such as biliary fistulae , portal vein
[22]
thrombosis, and esophageal varices , were not
observed in our collective. On average, hepatobiliary
complications occurred 3.7 years following first

ALT: Alanine transaminase; AP: Alkaline phosphotase; AST: Aspartate
transaminase; GGT: Gamma-glutamyl transpeptidase.

parameters were significantly higher in patients with
hepatobiliary complication compared to the group of
patients who had not undergone intervention (Table 3).
Six patients (17.1%) experienced complications
during the first intervention (Table 4). Complications
occurred in three patients undergoing ERCP and
stent placement (8.6%), in two patients undergoing
only ERCP (5.7%), and in one patient with PTCD
(2.9%). Within the first week after the intervention,
an additional 34.4% of patients (n = 12) experienced
complications.
Antibiotic treatment was administered in ten pati
ents following intervention, with metronidazole and
amoxicillin being the two more frequently administered
agents (in two patients each).
During follow-up through December 2012, a total
of 11 (31.4%) patients died, whereas 23 (65.7%)
patients remained alive (Figure 2). The average age
at time of death was 75.6 years (range: 18-91 years),
whereas the average time from onset of hepatobiliary
complications to death was 7.2 years (range: 4 d to
15 years). The average age at the conclusion of the
follow-up period of the 23 patients who remained alive
was 55.4 years (range: 26-86 years), whereas the
average time from onset of hepatobiliary complications
to conclusion of follow-up was 9.2 years (range: 3 mo
to 34 years). For the entire collective of patients (living
and deceased), the average period following onset of
hepatobiliary complications was 8.8 years.

WJG|www.wjgnet.com

Frequency

During first intervention
Failure visualize bile ducts
Bleeding at the papilla of vater
Bile leakage
Within first week after intervention1
Pancreatitis
Cholangitis
Hemorrhage
Wound infection
Fistula formation
Bacteremia
Abdominal pain
Abscess information
Pneumoperitoneum
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not able to identify any difference in the rate of surgery
between patients with and without hepatobiliary
complications. Our data also confirm that prior liver
resection does not represent a risk factor for the
[21]
development of hepatobiliary complications .
[21]
To date, only one study by Frei et al
has inves
tigated survival following onset of hepatobiliary
complications. They report a survival of only three
years following onset of complications, which, in their
series, occurred in about 30% of patients. By contrast,
data in the present study show an average survival of
8.8 years following onset of complications. On average,
[21]
Frei et al
also report the onset of hepatobiliary
complications 15.0 years following first diagnosis of AE
compared with the average of 3.7 years in the present
study.
The main limitation of this study is its retrospective
design. As a result, it was not possible to retrieve more
detailed information about the complications occurring
in these patients.
The data of the present study allow us to conclude
that hepatobiliary complications requiring treatment
occur in about 10% of patients with AE. Significant
increases in biochemical hepatic function parameters
are already present at the time of first diagnosis. On
average, hepatobiliary complications occurred 3.7
years following first diagnosis of AE, but this time
to occurrence is subject to high variability (0-41
years). Despite the fact that many patients will
require multiple treatments, endoscopic interventional
methods offer a well-established treatment procedure
with a tolerable rate of complications and treatmentassociated mortality and an average survival of 8.8
years.

Confirmed alveolar echinococcosis
n = 357

No complications
n = 322

Hepatobiliary complications
n = 35

Died

Living

n = 11

n = 23

Date/cause of death
known
n =8
n = 1 E. multilocularis
n = 1 Renal carcinoma
n = 2 Stroke
n = 4 old age

Unknown
n =1

Date/cause of death
unknown
n =3

Figure 2 Overview of patients with alveolar echinococcosis through
December 2012.

diagnosis. This was more rapid than the average of 15
[21]
years reported in the recent study by Frei et al .
Other data show that only in a few cases (n = 5)
did a single interventional procedure suffice in the
treatment hepatobiliary complications of AE. This
corresponds to experience with other disorders, such
as chronic pancreatitis or benign stenosis of the bile
duct secondary to iatrogenic injury, in which, on
[32]
average, two to eight ERCPs are required . With
malignant bile duct stenosis, the literature reports not
only multiple interventions but, in many cases, also
[33,34]
simultaneous double stenting
. Despite frequent
repetition, however, the complication rates associated
with interventional procedures is low, reported at
[35]
[36]
9.8% for ERCP
and 7.9% for PTCD . MRCP is
[37]
generally accomplished without complication .
Our rate of complications is comparable to, or lower
than, corresponding reports in the literature. Only
the subgroup of ten patients in whom symptoms
did resolve within one week showed an elevated
complication rate of 28.6%; this is most likely due
to the complex nature of the clinical situation and
[35]
the need for stent placement . In order to avoid
complications secondary to stent occlusion, stents
[32]
should be regularly exchanged .
As a result of intervention, six patients exhibited
improvement in biochemical hepatic function
parameters, with concentrations falling to levels
lower than those measured at first diagnosis. This
improvement is associated with patients’ improved
[13,16]
clinical conditions
, which is reflected in our study by
the fact that, following intervention, only two patients
required additional surgery. In our collective, we were

WJG|www.wjgnet.com
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