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Abstract

Hydatid cyst of the liver is zoonosis caused by the larval stages of taeniid cestodes belonging to the genus
Echinococcus and is still endemic in the South European regions, Asia, South America, North Africa, Australia, New
Zealand and several Asian and European countries. The diagnosis of non complicated hydatid cyst of the liver
depends on clinical suspicion. They appear in two ways as general (systemic) symptoms, and local symptoms
based on the site and organ on which larva settles. While cysts sometimes recover spontaneously, more severe
clinical presentations are observed in immunosuppressive individuals. Ultrasonography is the gold standard
diagnostic tool and E. Granulosus antigen 5 (Ag5) and antigen B (Ag B) obtained from cyst fluid are used as a
serologic diagnostic method in combination with the imaging method. The current treatment of hydatid cyst of the
liver varies from surgical intervention to minimally invasive treatments (percutaneous drainage) or medical therapies.
Surgery is still the best treatment tool. Percutaneous drainage and treatment of the cyst is a good option to surgery
in selected cases. Multiple, superficial single cysts are the most suitable ones for surgical treatment. Also for
complicated infected cysts pressing biliary tree and vital organs, surgery should be the first choice of treatment
coming to mind. We believe that the laparoscopic approach should be safe to uncomplicated cysts. The purpose of
our article is to provide a current review of clinical, diagnostic, and therapeutic features of hydrated cyst diseases.

L J

Keywords: Hydatid cyst; Clinical features; Diagnosis; Treatment disease may occur via systemic circulation in another organ (spleen,

kidney, bone, brain etc.) with 10% rate.

Introduction Embryo loses its scolex when it settles in an organ, and takes the

cyst form consisting of cuticula (exocyst) and germinal membrane
(endocyst). The cyst has sterile, clear fluid inside, and this cystic
structure is wrapped with a fibrous capsule “pericyst” When alive
hydatid cysts are eaten by the last host dog, the infection chain is
completed, and the life cycle returns to beginning [5,6]. Hepatic cystic
echinococcosis is life-threatening disease because of their medical and
economical impact and their wide geographical distribution. The
purpose of our article is to provide a current review of clinical,
diagnostic, and therapeutic features of hidatid cyst diseases.

The causing agent of cystic echinococcosis or hydatid cyst disease of
the liver is Echinococcus Granulosus (E. Granulosis) belonging to
taeniidae family of cestoda class, with the height of 2-6 mm and the
maximum width of 0.6 mm, consisting of 3-4 rings [1,2]. Based on
their genetic structures and biological properties, six different types of
E.granulosis (sheep, cattle, horse, camel, swine and deer) have been
shown. Sheep type is the most common form in human infections
[3,4].

There are two hosts in the life-cycle of the parasite. The first one is
the “primary host” assessed as the last or definitive host, and the
second one is the “intermediate host” in which the illness occurs. Adult

Epidemiology

forms are present in the intestines of primary host animals including
cats, dogs, wolfs and foxes, and here, they only cause intestinal
parasitosis but not organ disease. Adult parasite lives approximately for
5 months in dog intestines [5,6]. “Definitive hosts” spread millions of
parasite eggs defecation. Sheep and other herbivorous animals
becomes “intermediate host” for the parasite when they eat herbs
contaminated with these eggs, or humans become “intermediate host”
for the parasite when they eat fruits or vegetables contaminated with
these eggs. Embryo (oncosphere) which comes out of the egg taken via
gastrointestinal tract, adheres to intestinal wall with its hooks, then
enters into circulation and reaches firstly to the liver. Thus, liver is the
most common site of disease in humans with 60-70% rate. The second
common organ is lung with 20-25% rate. Other than these sites,

Infestation is common in geographical regions with continuous
contact with domestic carnivorous animals and livestock animals like
sheep. It is thought to come to Europe via dogs of whalers from Iceland
[7]. South European regions, Asia, South America, North Africa,
Australia and New Zealand are endemic areas [8]. The reason of high
prevalence is the abundance of sheep, goat herds grown by the
countries. It is sporadic in North America in areas except Alaska and
Northwest Canada. It is endemic in Turkey, Mediterranean countries,
Middle East, South America, New Zealand, and South Africa. In all
European countries (excluding Ireland, Iceland and Denmark), the
incidence is reported to be 1- 8/100,000, and the highest prevalence is
seen in Mediterranean coastline [9]. China is one of the most
important endemic areas for hydatid cyst with the incidence detected
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to be 8.7- 42/100,000 [10]. Tanzania, Malta, South Cyprus and New
Zealand became hydatid cyst free zones with their applied public
health policies [11].

In our country; the incidence is between 1/20,000 and 20/1,000,000,
and the infection rates in dogs are in the range of 0.32%- 40% [6]. The
incidence of the disease is increased in the territories where people
make their living from livestock such as rural regions of East and
Southeast Anatolia. Factors such as agriculture-based subsistence, low
socio-economic status, regional climate, and uncontrolled and
unhygienic animal slaughtering increase the incidence.

Clinical Features

They appear in two ways as general (systemic) symptoms, and local
symptoms based on the site and organ on which larva settles. While

cysts sometimes recover spontaneously, more severe clinical
presentations are observed in immunosuppressive individuals.
Systemic signs and immunology; in early stages of cyst

development, significant macrophage, neutrophil, eosinophil response
are observed. Elevated levels of IgE, IgG2, and IgG4 are implicated for
allergic reactions such as pruritus, hives, and anaphylactic shock [12].
Systemic findings deveolop as a result of complex antigenic
organization via mutual down regulation of Th1 cytokines (Interferon-
y) and Th2 cytokines (IL-4, IL-5, IL-6) [13]. These reactions have been
shown both in experimental studies and human trials [9]. These
allergic reactions leading to anaphylaxis may also occur as a result of
cyst rupture [14].

Local signs; A great majority of hydatid cyst patients have no
complaint or sign. Cysts usually grow 1-5 mm in diameter every year,
and the disease starts to cause symptoms a few years after the onset.
Incidentally detected cysts have approximately 10-20 years of history.
Symptoms develop slowly. Epigastric and/or right hypochondriac pain,
nausea and vomiting are frequently observed. 85-90% of the cases have
single organ involvement, and more than 70% of patients have a single
cyst. Based on the organ in which the cyst settles and the environment
they affect, they may show various clinical manifestations changing
from cholangitis with biliary ruptures, portal hypertension, biliary
obstruction and fistules, and ascites to abscess formation [15].

Diagnosis

At first, most clinicians does not consider this as it develops slowly
without any pathognomonic signs, however factors such as visiting
endemic areas within the last 10 years, prolonged contact with dogs in
rural regions and insufficient personal hygiene, in the patients history
will support the diagnosis. Diagnosis is made through a good
combination of imaging studies and serologic tests. No disease-specific

finding is observed in complete blood test and blood chemistry
analyses. Transaminase elevation, bilirubin elevation and gamma
glutamyl transferase elevation may be seen in liver cysts. In the Case of
cyst rupture to bile ducts, increased alkaline phosphatase,
hyperamylasemia and eosinophilia may be seen as well.

Direct X-ray films are not diagnostic for hydatid cyst, but may lead
to the suspicion of disease (Figure 1). In case of complicated hydatid
cyst, ‘air meniscus sign” due to air passage between endo- and ectocyst
may be seen in chest X-ray. Other signs that may be seen in direct X-
ray films include ‘water-lily sign, ‘double-dome arch sign’ and
‘calcification’. Moreover, elevation in diaphragma may suggest hydatid
cyst of the liver [16].

Figure 1: X- Ray film shows hydatid cyst of the liver.

Abdominal Ultrasound (USG); It is the gold standard diagnostic
method [15]. The contents and count of the cysts, the status of the
adjacent organ, and vital status of cyst content can be identified.
Ultrasonographic findings considered as pathognomonic for hydatid
cyst are round or oval anechoic cyst presence with snow flake sign and
clearly visible cyst walls, multiseptated cyst presence with cartwheel
appearance, and multiseptated cyst presence with daughter vesicles
(Figure 2). Gharbi classification based on the ultrasonographic
appearance of the cyst was recently updated by World Health
Organization - Informal Working Group on Echinococcosis (WHO-
IWGE) (Table 1) [17,18].

Gharbi Classification

Type Explanations
| Pure cystic
1l Cystic formation containing weathered membranes
1l Multiple septa/daughter cysts containing vesicles
v Hyperechoic heterogeneous solid mass appearance
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\% Calcified thick- walled cysts

WHO- IWGE (*) Classification

CL Unilocular cystic lesion

CE1 Unilocular anechoic cyst. Hydatid sand visible

CE2 Multivesicular, multiseptated cyst

CE3a Cyst containing a floating membrane due to detachment of the endocyst

CE3b Cyst with a predominantly solid content due to membranes and few peripheral daughter cysts
CE4 Degenerate cyst structure, no daughter vesicles

CE5 Calcified thick- walled cysts.

Table 1: Gharbi and WHO- IWG classification according to the ultrasonographic appearance of hydatid cyst [14,15].

Figure 2: Ultrasonographic appearance of a calcified hydatid cyst.

Ultrasonography may sometimes be insufficient for the differential
diagnosis of the lesion seen in the images. In this case computerized
tomography (CT) and magnetic resonance imaging (MRI) may be
used. CT is an imaging technique which can detect cysts > 1 cm, has
the potential of assessing each organ and is very beneficial in the
differential diagnosis. Diagnostic accuracy rates were reported to be
between 61-96% in literature [19]. CT gives valuable information
regarding the size of the cyst, septation presence, the integrity of
germinative membrane, status of liver parenchyma, location and the
depth of the cyst and adjacency with bile ducts (Figure-3). The
presence of daughter cysts and exogenous cysts can also clearly be seen
on CT [20]. Pathognomonic appearances are collapsed membrane and
presence of daughter vesicles. Typical eggshell- like appearance is seen
in completely calcified cysts. The size of the cyst can be estimated as
well. CT is valuable when we considering surgical treatment, especially
the laparoscopic method is to be used. Magnetic resonance imaging
(MRI) ensures well structural details of the hydatid cysts. Although it

might be helpful for demonstrating the lesion in the liver, it does not
provide additional information in hepatic lesions and it is not cost-
effective when compared with either ultrasonography or CT [21,22].
MRI is especially indicated in cerebral pathologies.

Figure 3: Computed tomography shows valuable information
regarding the size of the cyst.

Traditional immunodiagnostic tests (e.g. Casoni skin test,
Complement fixation test) are not used today. Detection of
E.Granulosus-specific antigen and immune complexes with ELISA is
significant in more than 90% of the patients. E.Granulosus antigen 5
(Ag5) and antigen B (Ag B) obtained from cyst fluid are used as a
serologic diagnostic method in combination with the imaging methods
[23].

Detection of Echinococcus antibodies has 93.5% sensitivity and
89.7% specificity [24]. In some small hydatid cysts in cases where
Echinococcus antibodies could not be detected, ultrasound-guided
percutaneuous biopsies may be performed. However, in order to
prevent secondary hydatid cyst formation when performing this
procedure, Albendazole (oral) treatment must be initiated 4 days
before the procedure, and must be continued for one month. In recent
years, contrast-enhanced ultrasound (CEUS) is also used in these cases
in which antibody could not be detected, to exclude malignancy [25].
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Treatment A. Conservative Procedures; Firstly, cyst content is aspirated with

The aim of the treatment is to eliminate parasites, preventing
recurrence and reducing morbidity and mortality. Size, site, count of
the cyst, cohesion of experienced surgeon and radiologist seem to be
the most prominent factors to reach this goal. The most suitable choice
of medical treatment, surgical treatment (Open- Laparoscopic) and
percutaneous radiological interventions should be administered for the
most suitable patient.

Medical Treatment; Firstly, mebendazole and albendazole from
benzimidazole carbamate group became available, and other members
of the group were derived in time [26]. They cause degeneration in
Echinococcus mitochondria and endoplasmic reticulum. In CEl-
CE3a cysts smaller than 5 cm and in inoperable cases, medical
treatment can be used as a combination of 10 mg/kg Albendazole, 40
mg/kg Mebendazole divided into 3 for 3 to 6 months to prevent
recurrences after surgery. It is not recommended for use in calcified
and inactive cysts.

In recent studies, Albendazole has been reported to be preferred
more as it has higher gastrointestinal absorption and bioavailability
[27]. The most common side effects are nausea, hepatotoxicity,
neutropenia and alopecia. Medical treatment is not recommended in
pregnant women, and in liver and bone marrow insufficiency.

Moreover Albendazole at daily 40 mg/kg dose combined with
another chemotherapeutic praziquantel for 1 week has been shown to
be more effective than Albendazole alone [28].

Percutaneous Interventions (PAIR = P: puncture, A: aspiration, I:
injection, R: respiration); Suggested by Ben Amor in 1986, this
technique is the first choice of treatment according to some authors
[29]. However we recommend this more to repeating recurrences, and
patients who are unwilling to undergo surgery. It is used in hydatid
cyst cases smaller than 6 cm without cysto-biliary fistule. In bigger
cysts, catheterization procedure described by Akhan et al. in 1993 is
applied [30]. It should not be performed in undrainable, complicated,
at-risk localized cysts with daughter vesicles, in children younger than
3 years old and in uncooperative patients [31].

The procedure is performed by entering into cyst with 19 gauge
needle with USG guidance (P), care is advised, not to pour the contents
of the cyst into the abdomen. Approximately half of the cyst volume is
aspirated (A), and 20% serum saline in one-third of the cyst volume is
injected in place of it (I), then after 20 minutes of waiting, the cyst is
re-aspirated (R). In cysts bigger than 6 cm, catheterization is
performed by placing 6-9 French pigtail catheters into cavity and
leaving it there for drainage for a duration of 24 hours. In
catheterization, the presence of any association between cyst and
biliary tract is determined with cystography, alcohol in one-third of the
cyst volume is injected into cavity, then after 20 minutes aspiration is
performed, thus providing protoscolocidal/sclerotic effect [29,31].

In literature, the complication rate is 15% on average and recurrence
rate is 1.5% [31]. Main complications are hives, hypotension, biliary
rupture and infection.

Surgical Treatment; CE2- CE3b stage, multiple, superficial single
cysts are the most suitable ones for surgical treatment. Also for
complicated infected cysts pressing biliary tree and vital organs,
surgery should be the first choice of treatment coming to mind. Two
different methods of surgery can be used, namely radical and
conservative procedures. Less recurrence is seen after radical
procedures, however they present higher operative risks.

needle through the most curved site, then protoscolocidal agent is
injected into the cyst through here, and kept there for 20 minutes.
Most frequently, we use 20% Hypertonic Saline solution for this
procedure. After 20 minutes, a window is opened through this
aspiration site and cyst content taken out of abdomen with spoon.
During this procedure, to prevent cyst content pouring into abdomen
and to avoid anaphylaxis, it is important to cover the surrounding area
of the window of cyst excision with gauze compresses impregnated
with scolocidal agent. As protoscolocidal agent; Formalin, Glucose,
Povidone Iodine, Silver nitrate, Cetrimide, Chlorhexidine can be used
[32,33]. Most commonly used procedures may be listed as Partial
Cystectomy with one of the procedures including drainage and/or
omentoplasty, Capitonnage, Marsupialization, Myoplasty, and Roux-
en-Y cystojejunostomy [29,31]. Figure-4 shows the cyst site emptied
after drainage and partial cystectomy of a patient with hydatid cyst of
the liver.

B. Radical procedures; They can be applied as Cystopericystectomy,
hepatic resections, and liver transplantation [29,31].

Figure 4: The cyst site emptied after drainage and partial cystectomy
of a patient with hydatid cyst of the liver.

In peripheral anterior located cysts (cysts not located profoundly
and adjacent to vital organs), laparoscopic surgery can be performed
with its all advantages. Manipulation is restricted, and during the
operation, control of cyst content at first entry is limited. In literature,
complication rate was reported to be 13% on an average and
recurrence rate was reported to be in the range of 0-9%. So far long-
term results are limited in literature [34,35].

Discussion and Conclusion

Advanced age, pregnancy, multiple cysts, comorbidity, and calcified-
inactive cysts are important considerations for treatment [23,35]. For
medical treatment, Albendazole has been proven to be superior to
other medical agents in randomized trials [36].
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In literature, recurrences have been observed more frequently in
patients undergone conservative procedure compared to the patients
undergone radical surgery (24% vs. 3%), and the morbidity was
detected to be higher (11% vs. 3%) [37]. Radical surgical procedures
are better choices than conservative procedures (level of evidence of 2b
and recommendation grade B) [35].

In many retrospective trials, complications such as infection and
biliary fistule after external drainage are found to be observed more
frequently compared to other conservative methods. Moreover, these
complications were found to be lower after Omentoplasty (Level of
evidence of 2b and recommendation grade B) [35,38].

In literature, complication rate of laparoscopic surgery was reported
to be 13% on average and recurrence rate was reported to be in the
range of 0-9%. Though long-term results remain to be limited in the
literature so far, it was considered to be performed safely in selected
cases (Level of evidence of 3 and recommendation grade C) [34,35].

In a meta-analysis performed by Smego et al., patients administered
with Albendazole together with PAIR had lower morbidity and
recurrence rates and shorter hospitalization periods compared to the
patient’s undergone surgery [39]. While PAIR procedure is the first
choice according to some authors, generally accepted opinion is that
there is a need for more randomized trials.

Cystic diseases can be seen in other organs should be considered in
the differential diagnosis of hidatid diseases. Due to hydatid cysts have
germinal membrane with developed daughter vesicles whick have
swimming protoscolex of fluids in many cases; It can be easily
separated from other cystic diseases. However, the situation especially
in early stage may force physicians. Hydatid cyst should be considered
in the differential diagnosis of the following pathologies: Simple cysts,
non-organize hematoma, necrotic tumor, cystic metastatic carcinoma,
hemangioma, pyogenic abscesses, Amoeba abscess, Tuberculosis,
fungal infections [40,41].

Finally, I would like to mention briefly the atypical located hydatid
cysts and end this study. They are usually detected incidentally seen
10% amount of all. Especially in endemic areas when they are detected,
they should be considered absolute favorites organs (liver, lung, brain)
and, we must be examined, whole body scan should be performed. In
1965, Grassi classified atypical cases of hydatid cysts according to the
incidence; Frequent group (kidney, spleen, bone and muscle), More
rare group (brain, pancreas, diaphragm, thyroid gland, heart, breast,
salivary gland, the pelvic area), At least the group (prostate, pituitary
gland, adrenal gland, lymph node, peripheral nerves, orbit). Important
feature of a typical installation; Vital organs sometimes losses
(nephrectomy, splenectomy), is to amputations and even result in
death [42-45].
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