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Abstract 
Cystic echinococcosis (CE) is a complex, chronic and 
neglected disease with a worldwide distribution. The 
liver is the most frequent location of parasitic cysts. In 
humans, its clinical spectrum ranges from asymptom-
atic infection to severe, potentially fatal disease. Four 
approaches exist in the clinical management of CE: 
surgery, percutaneous techniques and drug treatment 
for active cysts, and the ”watch and wait” approach 
for inactive cysts. Allocation of patients to these treat-
ments should be based on cyst stage, size and location, 
available clinical expertise, and comorbidities. However, 
clinical decision algorithms, efficacy, relapse rates, and 
costs have never been properly evaluated. This paper 
reviews recent advances in classification and diagnosis 
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and the currently available evidence for clinical deci-
sion-making in cystic echinococcosis of the liver. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Cystic echinococcosis (CE) is a neglected para-
sitic disease and echinococcal cysts are mostly located 
in the liver. Therefore, CE should always be included in 
the differential diagnosis of cystic lesions of the liver. 
However, diagnosis and clinical management can be 
difficult because of the combination of clinical variables 
(cysts stage, size, presence of complications, available 
expertise and three different treatments that have nev-
er been systematically compared). This review summa-
rizes current knowledge and open issues in this field for 
those hepatologists who have limited or no experience 
with this complex condition.
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INTRODUCTION
Hepatologists may encounter cystic echinococcosis 
(CE) in their practice. However, due to its relatively low 
prevalence in many Western countries, this infection is 
poorly characterized and its complex management can 
be difficult for clinicians unfamiliar with this condition. 
Moreover, hepatic CE should be included in the differen-
tial diagnosis of  focal liver lesions. In this paper, we sum-
marize the current knowledge on clinical management of  
hepatic CE to increase hepatologists’ awareness of  this 
complex condition.



CE, or hydatidosis, is caused by the larval stage (meta-
cestode) of  Echinococcus granulosus (E. granulosus). Its life 
cycle develops in dogs and other canids, which harbor the 
adult tapeworm in the intestine, and herbivores (or hu-
mans as dead-end occasional host) as intermediate hosts, 
where the larval metacestode form develops in different 
organs (Figure 1).

Once eggs are ingested by the intermediate host, 
the oncosphere (also named exacanth larva), is released 
from the keratinized embryophore in the stomach and 
intestine where it penetrates the small intestine wall via 
its hook movements. The oncosphere is then carried via 
portal flow to the liver and other organs where the meta-
cestode implants. Organs may also be reached through 
the lymphatic system[1]. This process results in primary 
echinococcosis, while secondary echinococcosis follows 
the spillage of  protoscoleces (tapeworm heads) or small 
daughter cysts from the original cyst that ruptures follow-
ing trauma or surgery and their seeding, primarily in the 
peritoneum for abdominal cysts[2].

The impact of  CE on human health is significant, 
with an estimated 1.2 million people affected and 3.6 
million DALYs (Disability Adjusted Life Years) lost 
globally[3]. Despite the low mortality rate (0.2/100000 
population with a case fatality rate of  2.2%) morbidity is 
high[4]. Moreover, it has a major economic impact with an 
estimated annual livestock production loss of  up to 2190 
million US$[5]. 

Despite these figures, the infection is still under-re-
ported and has received to date much less attention than 
infections of  comparing burden[5]. In humans, its clinical 

manifestations range from asymptomatic infection to se-
vere, potentially fatal disease.

The liver is the most frequent location of  echinococ-
cal cysts, representing approximately 70% of  cases[4]. The 
lungs are the second most common location; however, 
CE can present in virtually any other organ, although this 
rarely occurs[1,2]. 

Echinococcal cysts consist of  a periparasitic host tis-
sue (pericyst or adventitia), which surrounds the larval 
endocyst, and an endocyst itself. The endocyst is com-
posed of  an outer, acellular laminated layer and an inner 
layer, the germinal layer, which gives rise, in fertile cysts, 
to brood capsules and protoscoleces[6]. Each protoscolex 
may develop into an adult tapeworm if  ingested by a 
suitable definitive host. The cyst is filled with clear fluid 
containing molecules of  both parasite and host origin, 
numerous brood capsules, and protoscoleces. Some cysts 
may also harbor daughter cysts of  variable size (Figure 2). 
The fluid is clear in the early stages (Figure 3A), but can 
be yellowish and turbid, with fragments of  endocyst in 
advanced stages (e.g., in CE3b cysts) or after months of  
treatment with albendazole (Figure 3B). 

E. granulosus occurs in a broad range of  geographic ar-
eas and can be found on all continents except Antarctica, 
and in circumpolar, temperate, subtropical, and tropi-
cal zones. Eurasia, Africa, Australia, and South America 
show the highest prevalence[7]. Within endemic zones, the 
prevalence varies from sporadic to high, with recent stud-
ies showing an higher prevalence among females and with 
increasing age[8]. Only a few countries can be regarded as 
free of  E. granulosus infection[3].
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Figure 1  Life cycle of Echinococcus granulosus. Source: www.cdc.gov.



E. granulosus parasites from different hosts show con-
siderable phenotypic variation in terms of  morphology, 
larval growth in vivo and in vitro, range of  host infectivity, 
and biochemical features. Currently, 10 genotypic strains 
of  E. granulosus have been identified (G1-G10), and the 
impact of  these variations on CE epidemiology, pathology 
and control is being investigated. Genotypes are grouped 
into 4 species that constitute the E. granulosus complex: E. 
Granulosus sensu strictu (G1-G3), E. equinus (G4), E. ortleppi 
(G5) and E. canadensis (G6-G10). The great majority of  E. 
granulosus isolates from humans thus far characterized have 
been of  the sheep genotype (G1)[1,2].

COURSE OF INFECTION 
Acute infection in humans has never been documented[9], 
thus all available data come from experimental studies 
in animal intermediate hosts. Cavity formation and the 
development of  both germinal and laminated layers of  
the cyst wall occur 10 to 14 d post infection in the mouse 
model[10]. Formation of  brood capsules and protoscol-
eces requires a longer time period in sheep, from 10 mo 
to 4 years[11].

Based on clinical observations using ultrasound (US), 
the cysts progress from a fluid-filled unilocular cavity to 
a pseudo-solid, eventually calcified lesion. The sequence 
of  cyst development between these 2 stages is poorly 
understood[12]. Long-term clinical observation indicates 
that the early stages are CE1 and CE3a cysts, while final 
stages are represented by CE4 and CE5, referring to the 
standardized US classification (see “Imaging” below)[13]. 
Preliminary observations suggest that cysts that have 
reached the CE4 stage as a result of  treatment may revert 
to CE3b more often than those reaching the inactive 

stage spontaneously; this may occur many years after 
apparently successful treatment[14] (Junghanss, personal 
communication). The origin and fate of  CE2 and CE3b 
stages are less clear. CE2 may represent a relapsed CE3a, 
and CE3b a relapsed CE4, but long-term observations 
of  large cohorts of  patients are needed to confirm this 
hypothesis. 

The growth rate of  cysts is variable. The average 
increase in cyst diameter is thought to be 1 cm/year, 
but data on the natural history of  CE are scarce. Cysts 
may behave differently in different subjects and their 
growth rate also depends on the surrounding host tissue, 
with growth rates up to 5 cm/year reported for brain 
cysts[15-19].

DIAGNOSIS 
The presentation of  human CE is protean. Patients come 
to the clinician’s attention for a variety of  reasons. Po-
tential presentations may be due to the mechanical effect 
of  a large cyst on surrounding tissues, rupture of  a cyst 
causing an acute hypersensitivity reaction, or complica-
tions such as biliary obstruction or embolism. The cyst 
is often asymptomatic and diagnosed accidentally during 
radiographic examination, surgery, or during evaluation 
of  other clinical diagnoses. 

Common symptoms are upper abdominal discom-
fort and pain and poor appetite. Physical findings are 
hepatomegaly, presence of  an abdominal palpable mass 
and abdominal distension. Cysts in the liver should be in-
cluded in the differential diagnosis of  several conditions, 
such as jaundice, colicky pain, portal hypertension, ascites, 
compression of  the inferior vena cava and Budd-Chiari 
syndrome and can be misdiagnosed as non-parasitic cysts, 
single or multiple hemangiomas, pyogenic or amebic liver 
abscess, hematoma, adenoma, adenocarcinoma, hepatocel-
lular carcinoma, metastases, focal or diffuse lymphoma, 
alveolar echinococcosis, and textiloma[20,21].

As the infection may remain silent for years before 
the enlarging cysts cause symptoms, the clinical diagnosis 
of  CE is often difficult and requires a combination of  
physical examination, imaging techniques, in particular 
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Figure 2  Diagrammatic representation of the metacestode of Echinococ-
cus granulosus. Source: Eckert J, Gemmell MA, Meslin FX and Pawłowski ZS. 
WHO/OIE Manual on Echinococcosis in Humans and Animals: a Public Health 
Problem of Global Concern. Paris, France, 2001. E. granulosus: Echinococcus 
granulosus.

Figure 3  Appearance of cystic fluid. A: Clean and clear cyst fluid from a 
diagnostic puncture; B: Yellowish and turbid echinococcal fluid in a catheter bag 
after percutaneous catheterization.
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nantly solid with daughter vesicles). This has important 
implications for clinical decision-making and progno-
sis[26]. The sub-classification of  CE3 into CE3a and CE3b 
is supported a recent work using high-field 1H magnetic 
resonance spectroscopy evaluating the metabolic profile 
of  cysts contents ex vivo[27]. This study confirmed findings 
from optical microscopy that CE3a are equally likely to 
be viable or non-viable, whereas CE3b are consistently 
viable. Of  note, CE3a and CE3b also respond differently 
to non-surgical treatments[28,29]. In light of  these features, 
CE3b cysts should be considered as active, while CE3a 
are the transitional cysts sensu stricto. 

The same study confirmed the biological activity 
of  CE1 and CE2 and the inactivity of  CE4 and CE5. 
Another study showed how a CE1 brain cyst, in in vivo 
magnetic resonance spectroscopy matched the profile of  
an active stage before the medical treatment with alben-
dazole (ABZ) and that of  an inactive one after ABZ[30]. 
CE2 and CE3b cysts tend to relapse both after PAIR 
(puncture, aspiration, injection of  a scolecidal agent, and 
reaspiration) and ABZ[26,28,29], and several studies suggest 
that a strong Th2 response correlates with susceptibility 
to disease (active cyst), whereas a Th1 response correlates 
with protective immunity (inactive cyst), however this is 
not clear cut[31-36]. 

Computed tomography (CT), including spiral or 
multidetector CT, with multiplanar reformations, and 
magnetic resonance imaging (MRI), with at least a T2-
weighted imaging sequence, and if  necessary cholangio-
pancreatography, have distinct indications: (1) impaired 
US visualization due to obesity or subdiaphragmatic 
location of  the cyst; (2) disseminated disease; (3) extra-
abdominal location; (4) complications (cyst infection, 
cysto-biliary fistulae); and (5) pre-surgical evaluation and 
follow-up (Figure 5). Whenever possible, MRI is pre-

US, and serology; the latter plays a supportive role in di-
agnosing CE despite the development of  sensitive sero-
diagnostic tests and the use of  different antigen sources.

Imaging 
Imaging techniques have revolutionized the diagnosis and 
clinical management of  CE. Gharbi et al[22] developed the 
first US classification for CE in 1981. Other classifica-
tions were subsequently produced but were not widely 
adopted. In 1995, the WHO Informal Working Group 
developed an international standardized US classification 
that could be universally applied to replace the plethora 
of  classifications in use.

This classification, published in 2003[23], differs from 
Gharbi original classification by introducing a cystic le-
sion (CL) category to include cysts of  unclear origin, 
and by reversing the order of  CE types 2 and 3 (Figure 
4). The number of  cyst types remains unchanged from 
Gharbi’s classification and the types are categorized into 
active, transitional, and inactive stages. CL cysts are not 
included as a type of  CE, as they require further evalua-
tion before being classified as CE[24]. CE1 and 2 are ac-
tive, usually fertile cysts containing viable protoscoleces. 
CE3 are cysts entering a transitional stage where the 
integrity of  the cyst has been compromised either by the 
host or by chemotherapy. CE4 and CE5 are inactive cysts 
that have lost their fertility and are degenerating. A more 
recent amendment to the WHO classification clarifies 
that calcifications are not limited to CE5 cysts, but may 
be present to a various extent in all cystic stages and are 
therefore not indicative of  cyst death[25].

Data on long-term follow-up of  cysts treated with 
albendazole and percutaneous treatment provide ground 
for a further sub-classification of  CE3 (transitional) cysts 
into CE3a (with detached endocyst) and CE3b (predomi-

CL                           CE1                            CE2                              CE3                           CE4                         CE5

Cystic lesion                                    Active                                       Transitional                                   Inactive

A

B

Figure 4  World Health Organization Informal Working Group on Echinococcosis standardised classification of echinococcal cysts. Source: World Health 
Organization Informal Working Group on Echinococcosis. CE: Cystic echinococcosis; CL: Cystic lesions.
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ferred to CT for pre-treatment assessment[37,38].

Serology
Routine blood tests are not specific for CE, and with 
liver involvement they can be normal or suggestive of  
cholestasis with or without hyperbilirubinaemia or raised 
transaminases or γ-glutamyltransferase (γ-GT)[1,39,40]. 
Transient elevation of  γ-GT and alkaline phosphatase, in 
association with hyper-transaminasemia and eosinophilia, 
may indicate cyst rupture in the biliary tree. Despite CE 
being a helminthic infection, eosinophilia is usually mod-
erate or absent.

Despite the development of  sensitive laboratory 
tests and the use of  different antigen sources, serology 
remains complementary to imaging in the diagnosis of  
CE. Currently, lipoprotein antigen B (AgB) and Ag5, the 
major components of  cystic fluid, have received the most 
attention with regard to diagnosis, but purified cyst hyda-
tid fluid is still the most widely used in current assays for 
immunodiagnosis of  CE, which are not standardized[41,42]. 
In clinical practice, usually two tests are performed (for 
example ELISA and indirect hemagglutination (IHA), 
with immunoblotting (IB) as a confirmatory test. IHA 
and ELISA show sensitivity for hepatic cysts ranging 
between 85% and 98%[42-46]. The result of  a single test is 
not considered diagnostic, and the two tests are gener-
ally run in parallel. IB is performed as a confirmatory 
test when ELISA and IHA are inconclusive or for the 
differential diagnosis with other infections, although E. 

granulosus specific bands may be also be detected in the 
serum of  patients affected by E. multilocularis and rarely 
T. solium cysticercosis[47]. False positives result from cross-
reactivity, most commonly with other cestode infections 
(E. multilocularis, Taenia solium cysticercosis) and some 
other parasitoses (schistosomiasis, liver flukes, filariasis), 
but also from non-infectious diseases such as malignan-
cies and cirrhosis[1,41,48-50]. 

Serologic testing for CE is hampered by many prob-
lems[41-43,45]. These include low sensitivity, partially de-
pendent upon the location of  the cysts in the body and 
the cystic stage, and the inability of  serology to clearly 
distinguish between active and inactive cysts when US is 
inconclusive[43]. Up to 20% of  patients with single hepatic 
cysts and up to 50% of  those with lung cysts may be se-
ronegative at diagnosis, while patients with cysts in other 
locations are often seronegative. In addition, patients 
with multiple cysts are generally seropositive. In the case 
of  hepatic cysts, patients with CE1 and CE4-CE5 cysts 
are often seronegative (30%-58% and 50%-87% respec-
tively), while rates of  negativity are lower in the presence 
of  CE2 and CE3 cysts (5%-20%). It is also worth not-
ing that serodiagnostic tests may be persistently positive 
for > 10 years even after radical surgical removal of  the 
cysts, and are often positive in the presence of  inactive 
cysts[17,51,52]. This may lead inexperienced clinicians to pre-
scribe unnecessary treatment and cause unjustified anxi-
ety to the patient. New antigens are under investigation 
which promise to have higher diagnostic performances in 

A B C

D E F

Figure 5  Computed tomography and magnetic resonance imaging of hepatic cystic echinococcosis. A and B: Contrast enhanced computed tomography (CT) 
abdominal scan of a 59-year-old male patient with a CE3b cyst in the Ⅶ liver segment; C: Disseminated peritoneal echinococcosis in 64-year-old male patient, 30 
years after surgery for CE without albendazole prophylaxis[1]; D: Abdominal CT scan of a 59-year-old female patient with a CE3a cyst in the Ⅳ-Ⅷ liver segments; E: 
Abdominal CT scan of a 47-year-old male patient with a CE5 calcified cyst in the Ⅷ liver segment; F: Abdominal magnetic resonance imaging scan of a 52-year-old 
male patient with a CE3b cyst in the Ⅷ segment.
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these situations[53].

Microscopical examination 
When US and serology are inconclusive, a direct analysis 
of  the material obtained by percutaneous aspiration is 
needed. The procedure must be performed with the as-
sistance of  an anesthesiologist because of  the very low 
but nonetheless present risk of  anaphylaxis[54]. The pres-
ence of  protoscoleces or their components or of  anti-
gens specific to E. granulosus indicates the parasitic nature 
of  the cyst[55].

TREATMENT 
There is no standard treatment for hepatic CE. The 
appropriate treatment depends on individual patient 
factors, cyst characteristics, the therapeutic resources 
available, and the physician’s preference[56]. Matters are 
further complicated by the dearth of  randomized clinical 
trials evaluating treatment options, and the ensuing low 
level of  evidence to support one therapeutic modality 
over another[57,58] . 

Surgery has long been considered the best, if  not 
the only, option in the treatment of  CE. However, in 
the past two decades, medical treatment, percutaneous 
procedures, and a “watch and wait” approach have been 
successfully introduced and have replaced surgery as the 
treatment of  choice in selected cases[59].

Surgery 
While surgery is increasingly being replaced by other op-
tions in uncomplicated cysts, it maintains a central role in 
complicated cysts (i.e., rupture, biliary fistula, compres-
sion of  vital structures, superinfection, hemorrhage), 
cysts at high risk of  rupture, or large cysts with many 
daughter vesicles that are not suitable for percutaneous 
treatments. 

Surgery can be performed as an open procedure, with 
either radical or conservative techniques, or laparoscopi-
cally. There are still controversies as to the safest and 
most effective technique, and in which cases it should be 
applied[57,60,61]. As a rule, perioperative ABZ prophylaxis, 
from 1 wk prior to surgery until 4 wk postoperatively, is 
necessary to minimize the risk of  secondary echinococ-
cosis from seeding of  protoscoleces in the abdominal 
cavity[59].

Radical surgery aims to remove the entire pericystic 
membrane and the parasitic contents with or without 
hepatic resection, and can be performed with either the 
“open-cyst” or “closed-cyst” method. In conservative 
procedures, only the parasitic material is removed while 
part or all of  the pericyst is left in place and the residual 
cavity is managed with different techniques, such as 
omentoplasty, capitonnage, or external drainage.

A cleavage plan between the inner layer of  the host’s 
reaction towards the parasite and the cyst outer layer, or 
“adventitia”, as described by Peng et al[62], limits damage 
to liver parenchyma when dissecting around the cyst and 

allows for safer removal. Based on these anatomical con-
siderations, such an operation should be more adequately 
termed “total cystectomy.” Mortality ranges between 0.8% 
and 6.5%, morbidity between 12% and 84%, and relapse 
rate between 2% and 30%[39,60,63,64]. 

It is commonly perceived that the more radical the 
surgery, the higher the operative risk but the lower 
the risk of  relapses and vice versa. However, results of  
meta-analyses and single center studies indicate that 
radical surgery is superior to conservative surgery, with 
lower morbidity (3%-24% vs 11%-25%), mortality 
(1%-1.8% vs 2%-5%) and recurrence rates (2%-6.4% vs 
10.4%-40%)[61,64-66], although the type of  surgery was not 
found to be a predictive factor of  post-surgery complica-
tions in the study of  El Malki et al[60]. Other factors as-
sociated with surgical outcome are large cyst size, more 
than 3 hepatic cysts, presence of  biliary fistulae, age > 40 
years, repeated surgery due to recurrence, capitonnage 
alone as a measure of  residual cavity management, and 
cyst rupture during surgery[60,61,64,67,68].

Recurrence, both local and as secondary echinococ-
cosis, is associated with spillage during removal of  the 
cyst, incomplete removal of  the endocyst, and possibly the 
presence of  unnoticed exophytic cyst development[63,69]. 
For the latter, intraoperative US has been shown to be an 
important tool to improve the quality of  hepatic surgery[70].

Infection and biliary communication with the cyst (i.e., 
leakage or rupture with cholestasis) are the most com-
mon complications of  echinococcal cysts and can occur 
before or after surgical or percutaneous interventions[71,72]. 
Cyst diameter is a factor associated with a high risk of  
biliary-cyst communication in clinically asymptomatic 
patients. A recent study reported that cyst diameter > 
7.5 cm had a specificity and sensitivity for biliary-cyst 
communication of  73% and 79%, respectively[73]. Thus, 
surgeons operating on cysts larger than 7.5 cm should be 
prepared to deal with this complication and should per-
form preoperative retrograde cholangiopancreatography 
or MR imaging[73,74].

Several methods have been proposed for the manage-
ment of  cyst-biliary communications. When intrabiliary 
rupture is diagnosed pre- or intra-operatively, a simple 
suture of  the orifice is sufficient if  there are no cystic 
contents in the biliary tree and the common bile duct has 
a normal caliber. When cyst contents are found in the 
biliary tree or the common bile duct has an abnormal 
caliber, evacuation of  the cystic content and a T-tube 
drainage placement or even a coledochoduodenostomy 
are needed[71,75]. Alternatively, endoscopic treatment with 
sphincterotomy and placement of  a nasobiliary catheter 
has been performed[76,77]. Postoperative bile leakage re-
sulting in symptomatic bilomas or high-output biliary fis-
tulae can be managed endoscopically by sphincterotomy 
with nasobiliary drainage or biliary stenting[78,79]. 

Surgical interventions other than segmentectomies 
can result in a number of  residual cavities that may be 
mistaken for recurrences or other conditions[20]. Some 
groups have evaluated these findings and attempted to 
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categorize them relative to the type of  surgical procedure 
performed[80]. 

A recent review on management of  post-surgical 
complications concluded that “ the evidence level is low” 
and that “there are many questions and few answers”[81].

Percutaneous treatments 
Percutaneous treatments for abdominal CE were intro-
duced in the mid-1980s, with the adoption of  minimally 
invasive procedures made possible by new imaging tools, 
particularly CT and US[82-85]. These treatment modalities 
aim either to destroy the germinal layer with scolecidal 
agents or to evacuate the entire endocyst. 

The most popular method is PAIR[13]. Several modi-
fied catheterization techniques are used to evacuate the 
endocyst, and are generally reserved for cysts which are 
difficult to drain or tend to relapse after PAIR, such as 
multivesiculated cysts or cysts with predominantly solid 
content and daughter cysts[26]. 

Catheterization techniques are based on the aspira-
tion of  the “solid” content of  the cyst, the endocyst 
surrounded by pseudocaseous inflammatory material, 
through a large-bore catheter or other device. Several 
variants of  these techniques have been proposed, in par-
ticular percutaneous evacuation (PEVAC)[86], a modified 
catheterization technique[87], and dilatable multi-function 
trocar[88].

Puncture of  echinococcal cysts has long been discour-
aged because of  the risk of  anaphylactic shock and spill-
age of  the fluid; however, as experience with US-guided 
interventional techniques has increased since the early 
1980s, a growing number of  articles have reported its 
safety in treating abdominal, especially liver, echinococcal 
cysts. In a recent systematic analysis on percutaneous as-
piration of  echinococcal cysts, only 2 cases of  lethal ana-
phylaxis (0.04%) and 99 reversible anaphylactic reactions 
(1.8%) were reported[54]. This study divided the complica-
tions related to cyst puncture into major (0.5% of  cases 
with anaphylactic shock and peritoneal liquid seeding, 
liver or intra-abdominal abscess, sepsis, biliary fistulas) 
and minor (10%-30% of  patients with fever, hypotensive 
reactions, nausea, vomiting, skin rash, respiratory symp-
toms). Peritoneal seeding has never been reported, but it 
is difficult to assess the true rate because many reported 
series have a short follow-up time. Prophylactic adminis-
tration of  ABZ starting 4 h before the puncture and for 
at least 30 d after puncture is a cautionary measure that 
should always accompany PAIR[59]. 

PAIR is performed with several variants of  the stan-
dard protocol and is generally successful at inducing per-
manent solidification of  medium-sized CE1 and CE3a 
cysts[13]. A few reports with long-term follow-up indicate 
that multivesiculated cysts (i.e., CE2 and CE3b) tend to 
relapse repeatedly after PAIR[26,29,89,90]. Reported morbidity 
and mortality range from 8.5%-32% and 0%-1% respec-
tively[89,91-94]. Mean hospital stay is 1-4 d compared to 12 d 
in case of  surgery[89,91,93]. PAIR has also been performed 
in remote, resource-poor areas using portable US ma-

chines[95]. Overall response rates range from 72%-97%, 
with relapse rates from 1.6%-5%[89,91,92,94,96]. However, 
these figures vary greatly when cyst stages are taken into 
account. Indeed, unilocular CE1 and CE3a cysts respond 
very well to percutaneous treatment (> 80% response), 
while multi-vesiculated CE2 and CE3b cysts have a suc-
cess rate lower than 40%[29,89,90] . Giant CE1 and CE3a 
cysts of  10 cm or greater, should preferably be treated 
with a large catheter left in place until the daily drainage 
is less than 10 mL, on average 3 wk[97].

The experience with catheterization techniques in 
CE2 and CE3b cysts is more recent and less extensive 
than that with PAIR, and results from series with long-
term follow-up are needed before their efficacy can be 
determined. Data available for PEVAC in cysts with cys-
to-biliary fistulas are less than satisfying, given the long 
hospitalization and catheter times, up to 128 and 55 d, 
respectively[86]; in these cases PEVAC does not compare 
favorably with surgery. 

The use of  percutaneous techniques should be re-
served for referral or specialized centers where teams 
are prepared to deal with possible complications and an 
anesthesiologist should always be present during the pro-
cedure.

Use of  scolecidal agents in surgery and percutane-
ous treatments: Scolecidal agents should be applied 
only after having excluded the presence of  cysto-biliary 
fistulae, either with intraoperative cystoscopy or evaluat-
ing bilirubin content in the cyst fluid. Although chemical 
sclerosing cholangitis, due to contact of  the scolecidal 
agent with the biliary ducts, has never been reported 
using PAIR, several reports are present in the literature 
after surgery[98-100] and damage to the biliary epithelium 
has been shown in animal models[101,102]. While hypertonic 
(15%-20%) saline and 95% ethanol are the most widely 
used scolecidal agents for percutaneous treatments, a 
range of  other compounds have been tested or are being 
investigated in the attempt to find an agent that does not 
damage the biliary epithelium[103-106]. 

Direct intracystic injection of  mebendazole (MBZ) 
has been successfully performed in animals and humans, 
and ABZ sulfoxide, the active metabolite of  ABZ, has 
been successfully injected in cysts in animals, but not in 
humans[107-110]. However, little difference has been found 
in in vitro studies between the effect of  hypertonic saline 
and that of  ABZ sulfoxide or sulfone[103]. Unfortunately, 
ABZ sulfoxide is not available as an injectable formula-
tion and this prevents its clinical use.

Chemotherapy
The use of  benzimidazole (BZD) carbamates in the treat-
ment of  CE was introduced in the 1970s. While both 
albendazole and MBZ have been proven effective against 
the larval stage of  E. granulosus, ABZ is the current treat-
ment of  choice due to better absorption[111]. ABZ is 
administered orally at a dose of  10-15 mg/kg per day 
generally for 3-6 mo; administration should be continu-
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ous without treatment interruptions, in contrast to the 
recommendation in the 1980s[26,112]. However, the optimal 
dose and duration of  treatment with ABZ have not been 
formally assessed.

The comparative rarity of  CE in many industrial-
ized countries where BZD is available and affordable is 
such that only a few centers are able to follow sufficient 
numbers of  patients within a reasonable period of  time. 
Thus, most studies are small, and few have adequate 
controls. 

In the largest series published thus far, 848 patients 
with 929 cysts received 3-6-mo continuous cycles of  
MBZ or ABZ treatment[113]. Long-term follow-up showed 
that 74.1% of  the cysts developed degenerative changes. 
These were more frequent in ABZ-treated than in MBZ-
treated cysts (82.2% vs 56.1%; P < 0.001). During follow-
up, 104 cysts (22%) had degenerative changes, whereas 
163 cysts (25%) relapsed. In other series, reported out-
come rates for hepatic cysts are: 28.5%-58% cure/marked 
improvement, 10%-51% partial response, 13%-37% no 
change, and 4%-33% worsened[112,114-120]. Relapse rates 
range from 9%-25%[112,113,116,121], and, although responsive 
to subsequent treatments, cysts tend to relapse multiple 
times[28]. Factors associated with treatment outcome in-
clude cyst stage, size, and localization. Unilocular (CE1 
and CE3a) cysts and small cysts (< 6 cm) respond better 
and faster to ABZ treatment compared with multivescic-
ulated (CE2 and CE3b) and larger cysts, with a lower re-
lapse rate[28,113,117,120,122], as clearly shown in the systematic 
review by Stojkovic et al[28]. A recent study highlighted the 
importance of  at least 12 mo of  follow-up, since it is dif-
ficult to predict cyst behavior after treatment[28]. 

Adverse effects of  BMZ include headache (10% of  
cases), gastrointestinal symptoms (56%), hepatotoxicity, 
severe leukopenia, neutropenia or thrombocytopenia (< 
1%), and alopecia (2%)[59,123]. Increases in aminotrans-
ferases (15% cases) may be due to drug-related efficacy 
or to real drug-related toxicity. Risks observed in labora-
tory animals include embryotoxicity and teratogenicity. 
While teratogenicity is theoretical, it is nonetheless good 
practice to avoid use during pregnancy whenever pos-
sible. Thus, the treatment should be delayed until after 
delivery[124]. Hospitalization is not necessary, but regular 
follow-up is required with a monthly check of  the hemo-
gram and liver enzymes.

If  ABZ is not available or not tolerated, MBZ, the 
first BMZ tested against Echinococcus, may be used at a 
dosage of  40-50 mg/kg body weight, in three divided 
doses during fat-rich meals. Costs of  BMZ and repeated 
examinations may be prohibitive in countries with limited 
resources. Praziquantel (PZQ) 40 mg/kg once a week in 
combination with ABZ seems more effective in killing 
protoscoleces than ABZ alone[125]. Other clinical studies 
evaluating this combination are available but they do not 
clarify whether PZQ has a pharmacological effect in its 
own right or acts only by enhancing ABZ absorption[126]. 
The usefulness of  PZQ to avoid secondary echinococco-
sis needs confirmation[127].

Watch and wait 
Recent expert opinion recommends that inactive CE4-
CE5 cysts that are asymptomatic and uncomplicated 
should be left untreated and monitored regularly by im-
aging techniques, using the so-called “watch-and-wait” 
approach[56,59]. The rationale of  leaving uncomplicated, 
inactive cysts untreated and solely monitored over time 
follows the observation that up to 20% of  cysts become 
spontaneously inactive without any treatment and such 
cysts are likely to remain stable over time[18,26,118,120,128-130]. 

Follow-up
In chronic conditions such as CE, follow-up is crucial in 
order to evaluate the efficacy of  treatment. The follow-
up should start with a short interval (every 6 mo for the 
first 2 years) and continue with a longer interval (once a 
year), but this needs to be adjusted to the patient’s setting. 
In referral centers, follow-up includes US imaging and 
serology; for specific patients (e.g., with abdominal gas, 
obesity, multiple cysts, and so on) it may also include CT 
or MRI.

Long-term follow-up, generally longer than 5 years, 
is required to evaluate local recurrences which have 
been reported up to 10 years after apparently successful 
treatment[14]. 

CLINICAL DECISION-MAKING IN HEPATIC 
CE 
CE can be very difficult to treat and even more difficult 
to cure for a number of  reasons. The disease is complex 
and dynamic, with an evolving phase and quietly growing 
cysts, followed by an involution process during which the 
parasite is gradually dying, leaving behind a solidified, of-
ten calcified cyst or a scar. 

Each successive active cyst stage carries its own risks 
for serious and even life-threatening complications. This 
variation during the CE disease process leads to a wide 
range of  treatment modalities with an equally wide range 
of  technological and training backgrounds necessary for 
implementation and delivery. As a result of  all of  these 
issues, no “one size fits all” management approach is 
available, and a stage-specific approach currently appears 
to be the best way to manage this condition[26].

Technical and economic difficulties are encountered 
in countries with limited resources where the patient 
load is greatest: here CE is defined as a neglected disease. 
Problems in acquiring clinical competence in countries 
where few patients suffer from the disease are also an 
obstacle: in these settings CE is an orphan disease[26]. Fur-
ther complicating matters is the fact that CE is a chroni-
cally neglected disease. Investment in research is very 
low compared to what is needed based on estimated 
burden of  disease[5]. The latter is very difficult to gauge 
because the true incidence is unknown. Acute cases have 
never been recorded because they are clinically silent 
and only the prevalence can be assessed, although often 
with great difficulties due to poor access to healthcare 
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and underreporting[3]. The best solution to this problem 
is likely the setting up of  national CE registries modeled 
on the European Register for Alveolar Echinococcosis. 
We have recently set up the Italian Register for Cystic 
Echinococcosis: http://www.iss.it/riec/), and prelimi-
nary results of  systematic enrolment of  CE patients seen 
in Italian hospitals will be published in the near future. 
However, such initiatives require resources and funding, 
both difficult to come by when dealing with a neglected 
disease[5]. 

OPEN ISSUES IN STAGE-SPECIFIC 
APPROACH
Although the evidence base for clinical decision-making 
is still at the level of  expert opinion, clinical manage-
ment of  hepatic CE patients is facilitated by the stan-
dardization of  US classification, enabling clinicians to 
identify the most rational option on the basis of  cyst 
stage[26,131]. The stage-specific treatment approach for 
uncomplicated cysts of  the liver can be summarized as 
follows (Figure 6).

Small (< 5 cm) univesicular CE1 and C3a cysts tend 
to respond well to ABZ treatment, while larger cysts are 
treated preferentially with PAIR plus ABZ. Giant cysts (> 
10 cm) should be treated with a catheter left in place until 
the drainage is minimum, usually about 3 wk.

Surgery should be reserved for complicated cysts, 
including those with rupture or high risk of  rupture, fis-
tulization, compression of  vital organs or vessels, hemor-
rhage, or bacterial infection. Surgery is also an option for 

cysts poorly responsive to medical or percutaneous treat-
ment when a “watch and wait” approach is not viable 
because of  poor access to healthcare.
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