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Summary
Background Hepatic alveolar echinococcosis is a
slow-growing, destructive parasitosis for which radical
surgical resection is currently the only curative treat-
ment. In case of complications by infiltrated vascular
or biliary structures, interventional techniques are
used. Pharmacotherapy is recommended postopera-
tively and for inoperability. The rare zoonotic occurs
in the northern hemisphere and still poses a challenge
in diagnostic and therapeutic management. Based in
an endemic area in Austria, we evaluated a decade of
surgical treatment for alveolar echinococcosis (AE) at
our department.
Methods Clinical data of patients undergoing hepatic
resection for AE at our department between 2005 and
2014 were collected. Every diagnosis was again veri-
fied by histology and PCR. The PNM staging of pre-
operative imaging was done in six-eye principle. This
study was approved by the local Ethics Committee of
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the Medical University Innsbruck (registration num-
ber 20170307-1537).
Results Nine of 12 patients had an R0 resection. In one
case, cure was achieved by a combination of surgery
and radiofrequency ablation, one patient had R2 re-
section due to unexpected AE spread and another
patient underwent salvage operation with lethal out-
come. Three patients experienced early postoperative
complications. Late postoperative complications in-
cluded incisional hernia and cholestatic hepatopathy.
9 patients have been disease free for a mean period of
6 years.
Conclusion The relevance and perioperative risks of
an extensive AE resection and avoidance of R2 resec-
tions are reflected in the present study. Determina-
tion of PNM stage and evaluation of in-all resectability
build the foundation for successful surgical treatment
even in an advanced AE stage.
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Main novel aspects of the following paper

We could show that finding the diagnosis of alveolar
echinococcosis remains a challenging task for clinicians
despite modern imaging techniques. In our study, we
included patients who underwent portal vein embolisa-
tion and extensive liver resection due to suspicion of
malignant liver tumor but were diagnosed with alveolar
echinococcosis in histological examination.

Especially in non-endemic areas, the PNM staging
system is unpopular. We herein emphasize the impor-
tance of performing PNM staging in every case of alve-
olar echinococcosis.
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Introduction

The manifestation of an echinococcus multilocularis
(EM) infection, known as alveolar echinococcosis
(AE), represents a highly pathogenic and potentially
deadly disease of visceral organs. The natural course
consists of an asymptomatic incubation period of
about 5–15 years, followed by a chronic period in
which about one-third of the patients is diagnosed
incidentally [1]. Preferentially, EM parasitizes the
liver, mimicking hepatocellular or cholangiocellular
carcinoma or carcinoma of the gall bladder, and pro-
gressively infiltrates the parenchyma and surrounding
tissue, leading to up to 90% mortality rates within
10 years [2–4]. In contrast to the space-consuming
cystic formation in the liver caused by Echinococcus
granulosus, the prevalence of EM in the human liver
is much less. EM is endemic mainly in the northern
hemisphere with a wide distribution. Large numbers
of AE cases are reported in China, representing more
than 90% of the global cases [5]. In Central Europe,
Austria represents one endemic area for AE. Between
the years 1982 and 2002, 44 Austrian cases of AE were
recorded at the Institute of Medical Parasitology at
the Medical University of Vienna, 28 of whom were
found in the western part of the country [6].

Patients get infected with EM by ingestion of fruit
containing microscopically small eggs of the fox tape-
worm or close contact to infected animals. Once the
larvae have reached the human liver, they evolve into
metacestodes forming alveolar hydatid cysts. The le-
sion usually appears as a spongy structure composed
of numerous irregular small vesicles of several mil-
limeters [3, 7, 8]. Walls of bile ducts and blood vessels
may be invaded or obstructed, and also metastatic-
like spread into other organs like lungs, spleen, heart,
kidney, and brain in an advanced stage of the dis-
ease has been observed [8–11]. Advanced AE lesions
can show central necrosis, appearing as a cavity that
is sometimes inaccurately described as “cyst.” In fact,
it is not a cyst with an active germinal layer and hy-
datid fluid, but consists of semi-liquefied necrotic tis-
sue penetrating the biliary tree. They are at a high risk
of bacterial superinfection and can cause life-threat-
ening sepsis [12]. Severe complications like cholan-
gitis or liver abscess due to central necrosis of the
parasitic lesion impair prognosis. Early and adequate
diagnosis of an EM infection is one major factor to de-
crease mortality and morbidity rates [13]. Initial diag-
nosis is usually based on findings at radiologic imag-
ing including conventional and advanced techniques
of ultrasonography, computed tomography (CT), and
magnetic resonance imaging (MRI), while serologic
analyses and polymerase chain reaction (PCR) serve
to confirm the diagnosis. Despite the available tools,
diagnosis of AE remains a challenging task and several
reports on (primarily) misdiagnosed cases have been
made in recent years [10, 14, 15].

Based on the well-established TNM (tumor, node,
metastasis) staging system for malignant tumors,
a clinical classification model for AE, designated as
PNM (parasite lesion, neighboring organ invasion,
metastatic spread) classification has been imple-
mented. The PNM system is mainly based on imaging
findings and was established to serve as a tool for in-
ternational standardization of disease manifestation
and description of EM spread, and to guide clinicians
about the course of the disease [7, 16]. International
guidelines are aged and current management of AE is
based only on poor to moderate quality of evidence
and recommendation strength [17].

Complete resection of the infiltrated tissue is the
current therapy of choice. Percutaneous and endo-
scopic techniques have been reported as successful
therapeutic alternatives especially in cases of bil-
iary complications and for patients in whom surgical
treatment is not possible [18]. Though still seen as
controversial, liver transplantation (LT) has been per-
formed as ultima ratio for unresectable advanced or
hilar-infiltrating AE. Serious complications and re-
lapses, however, remain substantial problems in LT
patients [19–21]. Antihelminthic agents including al-
bendazole and mebendazole are in use for inoperable
patients, as well as for perioperative therapy for at
least 2 years [14].

One of the first authors to describe liver surgery
for AE was the Japanese surgeon Yoichi Kasai. His
work dates back to the late sixties, a time before mod-
ern imaging techniques and chemotherapeutics for
echinococcosis became routinely available [22]. Bres-
son-Hadni et al. reported their experience with 117
consecutive patients diagnosed with AE between 1972
and 1993 and found that advancements in diagno-
sis and treatment over that time period resulted in
higher incidence and prevalence rates due to earlier
detectability in an asymptomatic stage of disease. Cu-
rative resection was achieved more routinely while ra-
diological interventions increasingly replaced surgery
in the palliative setting. Since the introduction of ben-
zimidazole therapy in the late eighties, stabilization
of EM lesions and decrease of complications includ-
ing jaundice, bleeding, and portal hypertension were
generally observed. With those achievements, survival
rates increased significantly. Large cohort studies de-
scribing the outcome of surgical AE treatment are rare
and often outdated. With the single-center study de-
scribed here, we share our experience in 12 patients
treated surgically over a 10-year period in an endemic
area in Central Europe. Data analyses describe diag-
nosis, treatment, and outcome of patients surgically
treated for hepatic AE.

Methods

The study was done in an observational retrospec-
tive design for which the approval for realization of
the study was given by the Ethical Committee at the
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Medical University of Innsbruck (registration num-
ber: 20170307-1537). The mean postoperative follow-
up time was 71 (0–139) months. Electronic patient
datasheets were scanned for discharge coding and
for surgery coding indicative for echinococcosis from
2005 to 2014. Medical records including imaging
findings, serological tests, surgical reports, pathologic
findings, and discharge letters were reviewed. Hema-
toxylin and eosin (HE-)stained tissue samples of the
specimens were re-examined by a local pathologist.
Furthermore, paraffin-embedded specimens were
sent to the national competence center for parasito-
logical infections for PCR analysis. Patients were only
included in this trial if the diagnosis was confirmed
histologically and by PCR. AE staging according to
the PNM classification system [16] was performed,
following a six-eye principle, in consensus of three
radiologists with expertise in abdominal CT and MRI
diagnosis. Further detailed medical information of all
study patients was then collected and entered into an
anonymized computerized data file.

Results

Between 01/01/2005 and 31/12/2014 a total of 12 pa-
tients (6 women and 6men) were treated surgically for
histologically and PCR-proven hepatic AE at our insti-
tution. Mean patient age at time of surgery was 53
(34–80) years. Females were younger than males with
49 (34–61) years vs. 58 (34–80) years, respectively.

10 patients had a positive preoperative serologic
test for EM, in 2 patients no test was done for initial
misdiagnosis of cholangiocellular carcinoma. Preop-
erative CT showed intralesional calcifications as typi-
cal features in 10 out of 12 patients. A detailed history
of all relevant comorbidities and preoperative base-
line characteristics are shown in Table 1. A cura-
tive approach was intended in 11 patients, one pa-
tient underwent a salvage operation for complicated
AE. Preoperative treatment with benzimidazole was
prescribed in 9 patients, 2 did not receive pharma-

Table 1 Baseline characteristics of patients

Baseline characteristics of AE patients Total (n= 12)

Age (years) 53 (34–80)

Male/female (n) 6/6

CHD/arterial fibrillation (n) 3/2

DM/arterial hypertension (n) 1/1

Chronic renal failure (n) 1

Deep venous thrombosis/pulmonary artery embolism (n) 2/1

Preoperative positive serologic test for EM (n) 10

Intralesional calcification in preoperative CT (n= 12)
or/and MRI (n= 7); n

10

Preoperative ERC/portal vein embolization (n) 3/2

Preoperative benzimidazole therapy (n) 9

CHD coronary heart disease, DM diabetes mellitus, EM Echinococcus
multiocularis, CT computed tomography, ERC endoscopic retrograde
cholangiography

Fig. 1 CT scans show the extensive central hepatic alveo-
lar echinococcosis (AE) infiltration of a patient, in whom the
radiomorphological presentation of the lesions were misinter-
preted as central cholangiocellular carcinoma

cotherapy due to the suspicion of carcinoma, and in
one case, data could not be acquired in retrospect.
The duration of preoperative pharmacotherapy was
4.7 months (mean 2–9 months). Two patients were
misdiagnosed with carcinoma (Fig. 1), had portal vein
embolisation for right liver augmentation, and under-
went endoscopic retrograde cholangiography (ERC)
and bile duct stenting before right extended hemihep-
atectomy (HH) could be realized. One patient suffer-
ing from complicated AE had ERC and bile duct lavage
with N-chlorotaurine (NCT) in consideration of a pal-
liative salvage procedure.

With regard to the location of the parasitic mass in
the liver, 4 cases were determined as P1, 5 cases as P3,
and 3 cases showed a P4 status according PNM classi-
fication [16]. Extrahepatic involvement of neighboring
organs and hence a positive N status was seen in 5 of
our 12 patients. N1 stages included AE fistulation to
the abdominal wall and suspected infiltration of re-
gional lymph nodes in 4 cases. Two AE lesions were
classified as M1 since metastatic spread to a para-aor-
tic lymph node in the ventral mediastinum and to the
right adrenal gland (without contact to the primary le-
sion) was suspected. Our data showed a PNM stage I
in 2 cases, stage IIIa in 4 cases, stage IIIb in 2 cases,
and stage IV in 4 cases. PNM classification and staging
of patients are shown in Table 2. All 12 patients had
a laparotomy. Four patients (33%) underwent atypi-
cal or segmental resection, including resection of the
middle hepatic vein in one case. In 8 patients (67%),
a major liver resection, including right and left (ex-
tended) HH with or without additional atypical liver
resection, was necessary. Detailed information about
surgical techniques, histology, additional therapy, and
remission status is given in Table 2.

In patient nr. 11 (see Table 2), an interdisciplinary
approach including surgery and radiofrequency abla-
tion (RFA) was done in order to treat an AE distributed
to both liver lobes and a suspected spread to the me-
diastinum. Intraoperative RFA of an AE lesion in the
right liver lobe was performed subsequent to left HH,
wedge resection of two right peripheral lesions, and
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Table 2 PNM classification and staging of patients with alveolar echinococcosis (AE), details of surgery and histology,
medical therapy, and recurrence

Nr PNM staging Hepatic surgery Additional surgery or intervention Complication Medical
therapy

Recurrence

1 I (P1N0M0) Atypical IVb, V – No ? ?

2 I (P1N0M0) Right HH – No No No

3 IIIa (P3N0M0) Right HH Right adrenalectomy No Yes No

4 IIIa (P3N0M0) Atypical III, Iva, VI, VII Middle liver vein Bile leak (Dindo IIIa) Yes No

5 IIIa (P3N0M0) Right HH, extended Portal vein (bifurcation, left) No Yes No

6 IIIa (P3N0M0) Right HH Part of left hepatic arteria, portal vein Bile leak (Dindo IIIb) Yes No

7 IIIb (P3N1M0) Atypical IV, V, unroofing Lavage: 40% glucose (peritoneal seeding, R2) No Yes Yes

8 IIIb (P4N0M0) Right HH – Bile leak (Dindo IIIa) Yes No

9 IV (P4N1M0) Right HH, extended Mors in tabula, R2 Fatal bleeding
(Dindo V)

– –

10 IV (P4N1M0) Left HH, extended Lavage: 40% glucose No Yes No

11 IV (P1N0M1) Left HH+ atypical right Anterior mediastinum+RFA No Yes No

12 IV (P1N1M1) Atypical IV, V, VI Right adrenalectomy No Yes No

HH hemihepatectomy, RFA radiofrequency ablation

mediastinal lymphadenectomy (Fig. 2). A second RFA
(percutaneous) procedure with ablation of three le-
sions on the remaining right lobe at one week after
surgery was performed.

In 9 cases, R0 resection of the hepatic AE lesion,
in 3 patients a R2 resection was done. One of lat-
ter underwent additional RFA a week after surgery to
reach a disease-free status. One patient had a pal-
liative salvage operation and in one other case, un-
expected additional liver and peritoneal lesions were
found intraoperatively and only limited resection was
performed.

All cases preoperatively suspected as stage N1
and/or M1, except the case with fistulating AE, could
not be verified since the histopathological examina-
tion did eventually not confirm echinococcus invasion
in the respective tissue or region.

Early complications occurred in 4 patients. Accord-
ing to the Clavien–Dindo classification, two grade IIIa,
one grade IIIb, and one grade V complication, mean-

Fig. 2 Intraoperative presentation of AE liver infiltration in
a radiological PNM stage IIIa, P3N0M0

ing intraoperative death of the patient, were recorded.
In that latter case, profuse intraoperative bleeding was
controlled with packing of the liver, the patient how-
ever died during surgery subsequent to a myocardial
infarction. Two patients required drainage for a super-
infected bilioma and accordingly an infected seroma,
both on postoperative day 10. Relaparotomy for a bile
leak on the first postoperative day was performed in
one case.

As late complications there were incisional hernias
10 and 5 month after surgery and one cholestatic hep-
atopathy (without signs for AE relapse) 2 years after
extended right HH. Excluding the patient who died in-
traoperatively, mean postoperative intensive care stay
was 1.2 days (0–4), mean overall hospital stay was
19 days (10–48).

Ten patients received postoperative pharmacother-
apy with a mean duration of treatment of 10 months
(3–24 months), one patient got lost to follow-up after
discharge from our institution.

For 10 patients we could analyze, the follow-up was
at least 14 months. In the 9 patients discharged with
disease-free status, AE did not recur and the current
mean disease-free survival is 87 months.

Disease progression 10 months postoperatively was
seen in one case after R2 resection. Nineteen months
after the surgery, this patient was reported as stable
and without further progression of the lesions under
benzimidazole treatment.

Discussion

The exposure to Echinococcus eggs is increased in hu-
man groups who spend more time in the wilderness
and is highest in regions where sheep breeding is com-
mon [1]. In this study, the cause of acquisition of
hepatic AE was unknown for the most part; however,
one patient was a farmer and one had grown up on
a farm. Another patient reported walking in the woods

192 Exploring the limits of hepatic surgery for alveolar echinococcosis—10-years’ experience in an endemic. . . K



original article

with the dog a lot and had seen warning signs for EM
there. One patient had undertaken several journeys in
Asia and experienced heavy diarrhea during his stay.

Our data once more illustrate the difficulty in the
diagnosis and therapy of hepatic AE. Due to a resem-
blance of the radiologic features in liver imaging be-
tween cholangiocellular carcinoma and AE, misdiag-
nosis has been reported earlier as a pitfall for this dis-
ease [2, 10, 23, 24]. In our study group, the initial in-
dication for major liver resection was suspected intra-
hepatic cholangiocellular carcinoma in 2 out of 12AE
patients. Serological prove of EM infection includes
enzyme-linked immunosorbent assay (ELISA) and im-
munoblotting; however, discrimination between ac-
tive and inactive lesions cannot always be made. Pos-
itive results can persist for years after spontaneous
or benzimidazole-induced dying out of the metaces-
tode, while the test is negative after surgical resection.
In our small study group, alternating ELISA results at
different timepoints, possibly resulting from the in-
dividual immunological status or benzimidazole in-
take, did not allow conclusive interpretation of our
data. EM infection was indicated preoperatively in
10 cases, whether by species-specific ELISA and/or
western blot. EM DNA can be detected by PCR, and
reverse transcription PCR has been in use for the as-
sessment of parasite viability. Good positive predictive
value has been reported for these methods; however,
a negative test does not guarantee absence of parasite
activity and EM in the liver [14]. Here, only patients
again positively tested for EM on PCR in paraffin-em-
bedded formalin-fixed tissue were included. Further-
more, all patients had an abdominal CT scan preop-
eratively and intralesional calcifications were present
in 10 cases. Ultrasonography usually serves as the
first diagnostic imaging tool when clinical condition
or blood test point to liver disease, while modernmul-
tislice CT and diffusion-weighted MRI are gold stan-
dard for precise description of focal liver lesions and
most important for the assessment of biliary duct in-
volvement and infiltration of hepatic blood vessels.
Calcifications are characteristic CT findings in hepatic
AE [25, 26].

Patients are often diagnosed with AE in an ad-
vanced stage, probably due to late onset of rather
unspecific symptoms such as a flu-like condition,
right upper quadrant pain, weight loss, and jaun-
dice [27]. In our study group an advanced PNM
stage IIIa/b or IV—involving both liver lobes or extra-
hepatic structures—was detected in 10 of 12 patients.
However, postoperative histological examination of all
specimens revealed only one case of extrahepatic AE
spread which had not been recorded preoperatively.
An N1 stage could not be confirmed histologically
in 3 of 5 suspected cases. Both cases of previously
suspected extrahepatic metastases (M1) were not
confirmed. In our study population, the overesti-
mation of N and M status may have been related to
misinterpretation of reactive lymphadenopathy and

unspecific extrahepatic lesions. Overall, R0 resection
could be achieved in 7 out of 10 patients with AE
stage IIIa/b or IV. When compared with a correspond-
ing dataset where R0 resection in PNM stage IIIa/b
or IV was achieved in only 9 of 23 patients [28], these
results seem reasonable. In the latter trial, 5 cases
had determination of inoperability intraoperatively.
We observed one patient with an intraoperative di-
agnosis of inoperability and a limited resection was
performed. These findings further emphasize the
difficulty in the preoperative determination of PNM
status and operability.

Intraoperative or early postoperative complications
occurred in 33% (4/12) of our cases and included one
intraoperative death, which conforms with overall
post-hepatectomy complication rates reported in
the literature [29–34]. McKay et al. quoted an in-
hospital mortality rate of 6% and an overall compli-
cation rate of 46% following hepatic resection, with
hemorrhage and massive blood loss occurring most
frequently [30]. As shown by Tzeng and colleagues
in 2014, elderly people (>75 years) show higher mor-
bidity rates despite a lesser surgical complexity and
are at a much greater risk for mortality after se-
vere post-hepatectomy complications than younger
patients [35]. Joliat et al. reported Clavien–Dindo
grade IIIa–V complications following liver resection
for AE (n= 59) in 6 patients (10%); however, the low
morbidity rate probably attributes to the fact that
half of the patients were classified as PNM stage I
and II (26 and 3 patients), therefore undergoing less
extensive liver resection. In our study, 3 of 4 patients
who experienced early postoperative complications
had undergone surgery to the extent of a right HH
or more. Post-hepatectomy bile leakage depicts one
well-known complication that involves the risk for
infection and peritonitis and is associated with poor
outcome [36, 37]. According to the recommendation
for radiology-guided drainage of small bilioma or
seroma coming along with mild or no clinical symp-
toms [38], two of our patients were managed with
percutaneous drainage. Another patient had early re-
laparotomy for a symptomatic bile leak. The cause for
the intraoperative fatal outcome after a heart attack
in one patient is certainly related to intraoperative
blood loss and mass transfusion requiring liver pack-
ing for bleeding control. The patient was 80 years
old and anticoagulated for atrial fibrillation and pul-
monary embolism. Due to complicated necrotizing
and fistulating AE, the patient had previously needed
emergency laparotomy twice in a peripheral hospital
and had undergone palliative ERC and NCT lavage
with the aim of controlling biliary complications,
however, with no success. The indication for salvage
operation and bridging of anticoagulation was thor-
oughly discussed in an interdisciplinary team. The
risk profile of the patient was most significant, but
the salvage operation was eventually offered to the
patient because of the severe course and manifes-
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tation of the disease. This case may underline the
subtle potential for serious complications and a fast
and lethal course of disease in cases of late-diagnosed
non-resectable hepatic AE.

Whenever feasible, radical resection of the entire
infected liver parenchyma with a safe distance of ide-
ally 2cm should be performed, according to the rec-
ommendation of the expert consensus for the diagno-
sis and treatment of cystic and alveolar echinococco-
sis in humans [7]. Radical in-all resection and in one
patient additional RFA of hepatic AE lesions resulted
in a clinically disease-free status in 10 of 12 patients af-
ter 6 years. In one case, intraoperative AE distribution
appeared more extensive than expected and R2 status
was assumed at the end of the operation. The value of
palliative or debulking resections in cases of non-cur-
able extended AE has been addressed by several au-
thors [39]. Nine of our patients received postoperative
benzimidazole therapy. Kadry et al. observed a clear
survival benefit in patients treated by curative resec-
tion (R0) followed by 2-year benzimidazole therapy
compared with antihelminthic therapy alone. R1 re-
section resulted in a higher rate of disease progression
than curative surgery and did not appear to offer any
advantage over benzimidazole therapy alone regard-
ing complication [40]. Buttenschoen et al. reported
R0 resection in all patients with stage I or II, whereas
only in 9 of the remaining 23 patients (20 patients had
stage III or IV) was an R0 resection achieved. Patients
with procedures judged to be curative were still alive
at the time of publication in 2008, 50% of patients
treated under palliative objections had died from AE,
liver failure, or associated complications [28]. Further-
more, a Swiss group emphasizes the significance of an
R0 resection with regard to the risk of AE recurrence
[41]. In a retrospective analysis from the endemic area
of eastern Anatolia, curative resection was achieved
in 53% of all 32 surgically treated patients. In 7 pa-
tients in whom a curative surgical intervention was
considered impossible, a cholangiojejunostomy of the
intrahepatic bile duct was performed to treat jaundice
caused by obstruction of the bile duct. Seven patients
underwent laparotomy to evaluate resectability or in
response to an inefficient percutaneous drainage of
the EM lesion cavity. One patient underwent a de-
bulking operation but died as a consequence of post-
operative liver failure. Four patients died during the
perioperative course due to (intraoperative) bleeding,
progressive disease, and bronchobiliary fistula [42].

Since non-surgical treatmentmodalities have evolved
and long-term benzimidazole therapy has shown
acceptable results, palliative operations should be
avoided and are reserved for individual cases of com-
plicated AE which cannot be managed otherwise [7,
31, 39]. One of our patients showed an advanced AE
stage preoperatively but due to the young age and
good general condition, a curative surgical approach
was pursued. Despite all efforts, the surgery resulted
in an R2 situation. Progression of the disease with

a large hepatic mass confirmed the insufficient dis-
ease control. The course of this case emphasizes the
limited value of palliative AE resection.

Interventional techniques including transhepatic
bile or abscess drainage, intralesional drug instilla-
tion, as well as ERC with duct dilatation or stenting
may allow control of advanced AE and associated
complications [17, 18, 43, 44]. Graeter et al. re-
ported that the onset of hepatobiliary complications
in their study group occurred at 3.7 years following
the first AE diagnosis compared to 15 years in a study
published by Frei et al. The latter group recorded
survival of only 3 years following onset of hepato-
biliary complications, while Graeter et al. reported
8.8 years survival [12, 44]. Benzimidazole therapy is
mandatory in all AE patients. Stabilization of the AE
liver lesion can be achieved in the majority of cases;
however, a risk for superinfection of necrotic areas,
cholangitis, and sepsis remains. In case of surgery,
temporary postoperative drug administration is rec-
ommended for at least 2 years, while lifelong treat-
ment is needed in cases of incurable AE [7, 18, 40]. In
the present case series, we report one patient show-
ing rapid AE re-growth after incomplete resection.
Under anti-parasitic pharmacotherapy, the patient
achieved stable disease for 2 years without parasite-
related complications. In 2010, the expert consensus
for the diagnosis and treatment of cystic and alveolar
echinococcosis in humans did not recommend pre-
surgical antihelminthic pharmacotherapy, except for
liver transplantation candidates [7].

Conclusion

Due to the similarity of radiomorphological appear-
ance as well as clinical symptoms of hepatic AE and
malignant liver tumor, revealing the diagnosis of
hepatic AE can be a challenging task. Once AE is
suspected, assessment of PNM stage on high-quality
imaging and thorough evaluation of operability are
mandatory and might be helpful for further therapy
decision. Our data reflect the importance of in-all
resection of the lesion(s) including the affected sur-
rounding tissue. Even in an advanced AE stage with
infiltration of central and hilar structures, good results
in terms of disease-free survival can be achieved by
major hepatectomy, provided no infected tissue is left
behind. Interventional methods like RFA can serve
as complementary therapeutic options in order to
achieve an R0 situation in individual cases. In case
of an R1 or R2 resection, rapid AE relapse is presum-
able. Palliative long-term benzimidazole treatment
can allow a stable course of disease for years, but
the risk for severe parasite-associated complications
remains and most often involves the bile ducts. We
recommend allocation of AE patients to hospitals
with high expertise in the management and therapy
of hepatic diseases. The adoption of the PNM classi-
fication system as a matter of routine as well as the
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establishment of stage-specific therapeutic strategies
is advisable, not least with respect to comparability
between the studies of this rare disease.
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