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INTRODUCTION

Hydatid cyst disease of the liver is a 
cosmopolitan parasitosis (13). Echinococcus 
granulosus (E. granulosus) is the species that prevails 
in most countries around the world and, especially, 
in the Mediterranean region (7). It is one of the 
most severe infestations in humans. Compared to 
other zoonosis, hydatic cyst disease caused by E. 
granulosus most often leads to prolonged disability, 
frequent recurrences and is associated with high 
mortality rates. All this makes it a serious medico-
social and economic problem for Bulgaria. Data from 
the literature available suggest that liver is the most 
commonly affected organ (2).

Address for correspondence: 

Georgi Ivanov, MD, PhD
First Clinic of Surgery, 
St. Marina University Hospital of Varna
1 Hristo Smirnenski Str., 9010 Varna, Bulgaria
e-mail: ghivanov@abv.bg

The leading treatment protocol for this disease 
is mainly surgical and/or mini-invasive combined 
with adjuvant systemic therapy. This disease is a 
subject of surgical treatment in all the surgical clinics 
in Bulgaria. It can affect people of any age groups 
and thus be particularly debilitating for children. 
Nowadays there are, however, no established 
protocols for diagnostic and surgical behaviour.

Historical data

The disease is known since antiquity onwards. 
Hippocrates, Aristotle and many others considered 
echinoccocic blisters to be enlarged and extended 
lymph nodes. In 1681, Redi discovered that these 
cysts are actually live parasites (6). Subsequently, 
articles on this parasitosis of other authors have been 
increasingly published in the specialized literature.

Taxonomy 

The nomination of genus Echinococcus was first 
introduced in 1801 (21). 

E. granulosus is the most widespread species. 
So far, 10 strains are included here listed from G1 
to G10 (21). These different genetic E. granulossus 
strains include two sheep strains (G1 and G2), two 
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bovine (G3 and G5), one horse strain (G4), one camel 
(G6), two pig (G7 and G9) and two deer strains (G8 
and G10). Up-to-date, only a few strains are studied 
in details (14). Therefore, additional studies need 
to be conducted in order to obtain more detailed 
information about the hosts, their geographic 
distribution and genetic characteristics depending 
on their endemic regions.

A survey including 9,970 patients (from regions 
in South America, Africa, Europe and Australia, 
where the sheep strain is widespread and infection 
is endemic) shows that liver is affected twice more 
often than lungs (13). The situation is different in 
patients who are infected but remain asymptomatic 
(24). Ultrasound and x-ray examinations of almost 
10,000 individuals living in endemic regions of 
Argentina and Uruguay demonstrate a more frequent 
liver involvement by 6 and 12 times, respectively, 
when compared to pulmonary affection (13). The 
explanation of the higher incidence rate of hepatic 
damage in asymptomatic patients compared to 
hospitalized patients is that hydatid cysts located in 
the lungs cause a higher morbidity rate than these 

located in the liver (14,25).

Epidemiology and parasitology 

In Bulgaria, final hosts are considered the 
source of infection as dog is the most common. 
Epidemiological surveys show that the rate of 
infestation is highest amongst shepherd dogs 
(16,94%), stray dogs (12,12%), domestic dogs (8,16%), 
and hunting dogs (5,66%). However, stray dogs are 

considered the most risky.

Morbidity rates in Bulgaria

Data analysis on hydatid cyst disease in humans 
for a 52-year period (1954-2006) shows a gradual 
decrease of morbidity rate after the start of organized 
control measures (26). Morbidity rates decrease 
from 6,5%

ooo
 to 1,61%

ooo
 for the period between 

1954 and 1980. A drastic morbidity rate increase 
in humans is registered after 1992, exceeding the 
initial value of 6,5%

ooo
. During 1998, the morbidity 

rate increases up to 8,47%
ooo

 (26). The territorial 
distribution of the disease in Bulgaria is uneven in 
different regions of the country. Highest morbidity 
rates are registered in Bourgas region, an average for 
the period of 12,29%

ooo
 (27,7%

ooo
 in 1998); in Sliven 

region - 11,81%ooo; in Plovdiv region - 8,22%
ooo

, and 

in Stara Zagora region - 8,05%
ooo

. Lowest morbidity 
rates are registered in Vidin region - 0,75%

ooo
; 

in Sofia city - 1,95%
ooo

, and in Montana region - 
1,78%

ooo
 (4). The most affected population is aged 

between 40-49 years and 50-59 years. Unfortunately, 
hydatid cyst disease in the last 10 years affects 1092 
children aged 10-19 years, which accounts for 21,68% 
of all the operated patients (4). The earliest age is 1,5 
years. During the last 10 years, there is a reversed 
tendency in accordance to urban and rural patients’ 
distribution (urban - 54,51% and rural - 45,49%) (19). 
There are more females than males (54,73% versus 
45,23%) (4,19). Patients’ distribution according to the 
professional occupation demonstrates a significant 
number of people related to agricultural work. The 
analysis of education degree demonstrates that 
most patients (53,60%) have elementary only or no 
education at all, 40,96% have secondary education 
and only 6,44% have higher education (4). The dog 
is the main definitive host and biologic reservoir of 
invasion. Most affected are shepherd (up to 78%), 
homeless (57%), domestic (31%) and hunting dogs 
(16%) (24). Of the intermediate hosts, sheep is the 
most important factor for dissemination of the 
disease. Fertility echinococci occur most often in 
sheep and pig. Cattle play a smaller role, since 90% 
of them in developing cysts are sterile. Processed 
data from slaughter meat of different species for the 
last six years display an increasing contamination of 
cattle - from 9,17% to 17,91%, of sheep - from 5,17% to 
7,5% and of pig - from 0,8% to 2,19%. Echinococcosis 
in cattle is registered in the country, however, in 
some regions it reaches up to 37% (in Sofia), 31,6% (in 
Bourgas), 28% (in Haskovo) while that in sheep - up 
to 29% (in Vratsa), 24% (in Pernik), 23% (in Sliven), 
and 32% (in Varna) (4).

The incidence rate of echinococcosis among 
the population of different countries varies widely. 
In 2003, 374 patients infected with echinococcosis 
were registered in the European Union and Norway. 
Data about the incidence rate of hydatid disease in 
European countries show significantly lower values. 
Sporadic, mostly imported cases occur in Belgium, 
Luxembourg, the Netherlands, and Sweden. Low in-
cidence rate below 1,0%

000 
is noted in Austria, Swit-

zerland, Germany, and Great Britain. Countries with 
high morbidity rate are Spain (1,8%

000 
in 1986-1990), 

in the affected areas of Italy (2.5%
000

 in 1980-1984), 
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Romania (1,6-6,4%
ooo

 in 1992), in different areas of 
Turkey (0,87-20,0%

000 
in 1993), in different areas of 

Greece (11,7-13,3%
ooo

 in 1981-1983 and reduced down 
to 3,67%

000 
in 1993 after implementing the organized 

campaign against echinococcosis).
 
A comparison of 

official data in Bulgaria with those in other Europe-
an countries demonstrates a very unfavourable situ-
ation of echinococcosis in our country. In 1976, Bul-
garia comes second in the world after Iceland with 
morbidity rate of 1,24%

000
 (of which, 140 operated pa-

tients) (4,18).

Echinococcosis has a chronic course. It can be 
asymptomatic for years (8). The symptoms result 
from mechanical trauma and toxico-allergic effects. 
According to different authors, clinical hepatic hyda-
tid disease occurs in two to four stages. Three-stage 
classification of disease is the most accurate and use-
ful for practice.

1. First stage (latent) - from infestation to onset 
of symptoms. A study in Italy reveals that 60% 
of the patients diagnosed with hepatic hydatid 
disease are asymptomatic (24). Ultrasound 
studies in South America show that the average 
diameter of echinoccocic cysts in asymptomatic 
carriers is significantly smaller (about 4 cm) 
than that in symptomatic patients (about 10 
cm) (13).

2. Second stage - manifestation of clinical 
symptoms. Clinical symptoms appear after 
highly variable incubation period of several 
months to several years. Out of 28 studied 
patients with hepatic echinococcosis in 
Argentina, 21 (75%) remain asymptomatic 
during the observation period for 10-12 years 
after initial diagnosis, while 7 (25%) of them 
develop symptoms related to the localization of 
the cysts (13). Leading symptoms at diagnosis 
are: jaundice, abdominal pain, gastrointestinal 
and upper abdominal discomfort (nausea, 
vomiting, bloating, anorexia), acute pancreatitis 
and portal hypertension.

3. Third stage - occurrence of complications. 
Suppuration is one of the most common 
complications of liver echinococcosis (15,17). 
A higher frequency of ruptures compared with 
suppurations of echinoccocus cysts (33,1% 
versus 29,6%, respectively) is reported (17). In 

case of ruptured suppurated cyst in the biliary 
system there is a significant deterioration of 

prognosis and treatment outcomes (18).

Classification

Several classifications of hepatic hydatid disease 
are proposed. Here belong Gharbi and WHO-IWGE 

classifications (3).

DIAGNOSIS

Laboratory methods

Standard diagnostic approach to hepatic 
hydatid disease involves a combination of imaging 
techniques as well as laboratory and serological 
analysis (14).

Laboratory methods include a set of: 

i) biochemical examinations: haematological 

parameters - eosinophilia (15-50%), accelerated 

ESR, and leukocytosis; syndrome of ‘small’ liver 

failure (bilirubin, AST, ALT, alkaline phosphatase, 

GGTP  , and proteins), and

ii) immunological examinations. The 

biological diagnosis is based on serological tests, 

ELISA, immunofluorescence reaction, passive 

haemagglutination reaction, latex agglutination 

reaction and immunoelectrophoresis reaction in 

double diffusion gel. Complement fixation is of poor 

sensitivity and specificity. Indirect haemagglutination 

reaction possesses a good sensitivity, but there is a 

large percentage of false-positive results. According 

to different authors, immunoelectrophoresis and 

ELISA show the best results with a sensitivity of 90% 

for liver localizations of hydatid cysts (5,7,14,22).

Imaging methods

Conventional and intraoperative abdominal 
ultrasound is useful for determining the internal 
structure, size, number and location of cysts, 
presence of complications with sensitivity of 90-98% 
according to literature data. The method is suited for 
planning the appropriate treatment and evaluation 
of the therapy.

Computed tomography (CT) provides 
information equivalent to that of a conventional or 
intraoperative ultrasonography. However, it shows a 
more detailed localization and depth of the hydatid 
cyst. CT is the method of choice when a suppurated 
hydatid cyst is suspected (6). CT has accuracy of 
100% in the diagnosis of hydatid cyst disease (2). CT 
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is superior to ultrasound in the visualization of gas 
cysts, calcifications, and more precisely determines 
the position of hydatid cysts (24). Numerous studies 
confirm the higher sensitivity of CT than that of 
ultrasound in the diagnosis of hydatid cyst (1,7). CT 
is a reliable method to detect small cysts compared 
with ultrasound (24).

MRI provides good structural details about the 
hydatid cyst, however, its use is not economically 
viable. Some authors fail to establish any significant 
superiority of the method in the diagnosis of 
hepatic hydatid cyst and, therefore, it does not apply 
everywhere. The main advantage of MRI over CT 
and ultrasound is in severe cases of complicated 
hydatid disease with suspected rupture of the cyst 

into the biliary tree (12).

TREATMENT

Under the new standards for clinical approach to 
hepatic hydatid disease, there is no single ‘golden rule’ 
as it is important that treatment be individualized for 
each patient and each cyst (1,2,7,14,19-25).

Conventional surgery

Operational methods are conservative 
(processing and closing the cavity with or without 
resection of portions of the capsule) and radical 
(surgery of liver tissue). The principles of surgical 
approach to hepatic hydatid disease include 
neutralization of the parasite, evacuation of the 
cyst, germ capsule removal and treatment of the 
residual cavity. Total surgical removal that is the 
ideal treatment option can be achieved through 
elimination of germinal layer, daughter cysts and 
fluid, or by resection of the intact cyst including the 
pericystic area. Surgery is indicated for the removal 
of large cysts with multiple daughter cysts, single and 
superficially located liver cysts, which may rupture 
spontaneously or because of trauma, suppurated 
cysts, cysts in the biliary tract communication 
causing the compression of adjacent organs. 
Contraindications of surgical treatment include 
lack of informed consent by the patient, older age, 
pregnancy, comorbidity (cardiovascular diseases, 
liver disease, diabetes mellitus), multiple hydatid 
disease, difficultly accessible cysts, and non-viable 
cysts in patients with very small cysts (2).

Major postoperative complications reported by 
different authors are mainly inflammatory processes 
(6,15,20,27). There are liver abscesses in 2%, wound 
infections in 5%, and pneumonia in 2-4% of the 

patients having undergone open surgery.

Laparoscopic surgery

Laparoscopic procedures in the treatment of 
liver echinococcus include complete excision in the 
cyst, unrufing, evacuation and obliteration in cyst 
cavity (10,15,16,26). Laparoscopic approach is a mini-
invasive method with short postoperative hospital 
stay and minimal risk of wound complications (10,11). 
Cyst localization and presence of complications 
create technical difficulties in performing the 
manipulation. However, many authors recommend 
this method. Contraindications of laparoscopic 
surgery are acute cardiopulmonary failure with CO

2
-

induced pneumoperitoneum, previous abdominal 
surgery causing adhesions and reducing inspection, 
recurrent cysts, cysts located 1 cm in depth and 
hidden risk of bleeding (10,11). 

Abdominal dissemination and biliary leakage 
are severe complications of the laparoscopic 
procedure. In non-selected patients, poor imaging 
and false method increase conversion rate. According 
to literature data available, postoperative relapse 
occurs in 2-3% of the patients until the sixth month 
after the intervention (2,27).

PAIR

Percutaneous approach under ultrasound 
guidance plays an important role in the treatment 
of liver hydatid disease during the last two decades 
(1,16,25). This method comprises 4 steps: 1st - punction 
in cyst, 2nd - aspiration of cyst fluid, 3rd - injection 
of scolics agent, and 4th - reaspiration. The scolics 
fluid is a hypertonic sodium chloride solution (20% 
solution). The efficacy of the method is confirmed by 
many studies. Percutaneous drainage is an effective 
and safe method with a low rate of complications. 
This method is used in inoperable patients and in 
patients who refuse surgery.

PAIR is used in the treatment of cysts sized 
over 5 cm, of cyst type I, type II, and type III of 
Gharbi except a ‘honeycomb’, several cysts with a 
diameter of 5 cm situated on different liver segments. 
PAIR can be used in patients planned for surgery 
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and in those who do not respond to drug therapy. 
Contraindications are inaccessible superficial cysts, 
septated cysts, cysts with echogenic lesions, calcified 
cysts, cysts in communication with the biliary system, 
and cysts with dense contents. Major complication 
after PAIR are the anaphylactic shock, secondary 
hydatid disease due to leakage of cystic fluid in the 
abdominal cavity and chemical cholangitis caused by 
contact with or penetration of scolics solution in the 

biliary tree.

Drug therapy

Medical treatment is based on the application 
of benzomidazol carbamite, albendazole and 
mebendazole. This therapeutic method is applied 
in inoperable patients and as a supportive treatment 
in pre- and postoperative time (8,13,14). Most cysts 
in patients on drug therapy show degenerative 
changes such as reduction of volume and/or 
morphological alterations such as consolidation, 
membrane separation and cyst calcification. Some 
authors report a parasitostatic effect in 61-68%, 
predominantly in smaller and younger cysts (1,24). 
Indications for use of drug therapy are multiple and 
relapsed echinococcosis, prevention of secondary 
echinococcosis, presence of contraindications or 
refusal of surgery (2,4,7,24). Contraindications are 
purulent cysts, cysts with rupture into the biliary tree, 
giant cysts, devitalized or calcified cysts, septated 
cysts, chronic liver disease, anemia, pregnancy, and 

lactation.

CONCLUSION

The standard diagnostic approach to hydatid 
liver disease includes a constellation of laboratory 
and imaging methods. ELISA provides the best 
diagnostic results. Ultrasound is of high sensitivity 
while CT is more sensitive for small cysts and plays 
an important role in planning the radical surgery. 
Surgery is the golden standard for treatment of 
liver hydatid cyst disease. Perioperative therapy 
is advisable and helps at reducing the number of 
recurrences. The minimally invasive methods such 
as laparoscopic surgery and PAIR are safe and 

effective alternatives.
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