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Summary 
 
Alveolar echinococcosis (AE), caused by proliferating me-
tacestodes of the parasitic fox tapeworm Echinococcus 
multilocularis, is a life-threatening disease in humans. In 
this study we report four human cases of AE in Slovak 
Republic with regard to various clinical manifestations and 
susceptibility to chemotherapy with albendazole or meben-
dazole. Patients were monitored serologically by ELISA 
test and Western Blots within 2 – 5 years after initiation of 
chemotherapy/surgery. Using computerized tomography 
(CT) we compared morphological changes of the parasitic 
lesions in the liver during the course of treatment.  
The parasitic lesions in the CT were manifested as nodular 
hyperplasia with hyper or hypodense zones and calcified 
foci within the lesion. In other cases the lesion was visuali-
sed as a hypodense poorly-delineated septated focus with-
out calcifications. In the last case, the diagnosis of AE was 
confirmed only at surgery. Calcified foci found inside the 
main parasitic lesions were the only abnormality that was 
detected in two cases and were absent in other two cases. 
The levels of specific anti-parasitic antibodies followed the 
pathomorphological changes in the livers.  Total IgG levels 
to Em2+ and EmP antigen declined gradually during the 
follow-up (1 – 5 years) and disappeared only in the patient 
receiving radical surgery (cured). In comparison with total 
IgG, concentration of the IgG4 antibody subclass seemed 
to correlate more adequately with the outcome of therapy 
as their levels decreased in improved/stabilised patients, 
but were elevated in “aggravated” patients. We showed 
that, in patients with AE in Slovakia, radical surgery of pa-
rasitic foci proved to be the most successful treatment and, 
in inoperable cases, albendazole and mebendazole were 
differently effective. Moreover, IgG4 levels rather than 
total IgG to protoscoleces antigens proved to be more sen-
sitive serological marker of the progress of therapy. 
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Introduction  
 
Alveolar echinococcosis (AE) is a parasitic disease caused 
by Echinococcus multilocularis metacestodes and primary-
ly affects the liver and may infiltrate neighbouring organs. 
Cells frequently detach and disseminate via lymph nodes 
and blood vessels, thus leading to metastasis in a large pa-
renchymatous organs. Therefore, AE is often compared 
with a slow growing liver cancer (Craig, 2003). Lethality 
of natural AE reaches 94 – 100 % within 10 – 15 years af-
ter diagnosis in untreated or inadequately treated human 
patients (Amman & Eckert, 1996). The natural life cycle of 
E. multilocularis in Europe involves predominantly red 
foxes as the definitive hosts, less commonly dogs or cats, 
while rodents and humans act as the intermediate hosts. 
Foxes are infected by eating infested rodents. The mature 
segments of the parasite, containing eggs, are dispersed in 
the environment via the faeces of carnivores. The eggs 
may contaminate various types of food, including fruits 
and vegetables collected from gardens or infected mea-
dows and drinking water. Humans become infected by in-
gestion of contaminated food and water. The infection may 
become symptomatic only after 5 – 10 years (Bresson-
Hadni et al., 2000). The typical age at onset is between 50 
– 70, and the infection is less often at younger age. 
In some endemic regions in Central Europe and Japan, the 
prevalence ranges from 2 to 40 cases per 100 000 inhabi-
tants (Eckert & Deplazes, 1999). During 5 years (1996 – 
2000), 10 new cases were reported in Austria, 48 in Ger-
many and 16 in Poland (Kern et al., 2003). The highest 
published incidence was reported from eastern France with 
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a ratio of 152/100 000, but this study included cases also 
with inactive lesions and it concentrated on farmers, a re-
cognised risk group (Bresson-Hadni et al., 2000).  
At present, many authors believe that the rising occurrence 
of AE in humans is probably due to the overpopulation of 
red foxes (Lucius & Bilger, 1995; Giraudoux et al., 2001), 
as the result of successful oral vaccination against rabies. 
Since 2000, 6 cases of AE have been diagnosed in Slova-
kia. First two cases (Kinčeková et al., 2001; 2002) were 
found in 70-year-old women and two other cases were in 
men over sixty. The last two infections were in young 
humans (30- and 13-years old). Diagnosis of AE is usually 
based on history, clinical signs, morphological changes 
identified on imagining studies (US, CT), and then is con-
firmed histologically and serologically. In the primary 
diagnosis of AE, the US and CT scans are only supplemen-
tary. CT can better visualise lesions and newly formed fo-
ci, US is more suitable for visualising necrosis and absces-
ses (Stanley, 1983; Hattinger et al., 1996). Albendazole 
and mebendazole are drugs of choice, recommended for 
the treatment of both cystic (CE) and alveolar echinococ-
cosis (AE), whereas in case of AE, these drugs have prima-
rily parasitostatic rather than parasitocidal effect (Eckert & 
Amman, 1995). The overall success rate of these drugs 
ranges between 55 and 97 % and depends on the stage of 
infection and susceptibility to chemotherapy. Therefore in 
inoperable cases a high incidence of relapses in the liver 
lesions of up to 25 % occurs (Ishizu et al., 1997). Total 
IgG specific antibodies often persist in sera of patients for 
a long time, even after recovery, and therefore provide on-
ly complementary data about the progress in therapy (Ri-
gano et al., 1995). In chronic helmith infections IgG1 and 
IgG4 antibody subclasses contribute by a substantial part 
to the total specific IgG antibodies. In patients with alveo-
lar echinococcosis, during their follow up to surgery and 
/or chemotherapy, Wen et al. (1995) found that the levels 
of specific IgG4 antibody isotype correlated with active/ 
inactive disease and declined markedly in cured patients. 
In this study we present 4 cases of AE that were diagnosed 
in Slovakia between the years 2000 – 2005. All patients 
were elderly with similar epidemiological history and AE 
was confirmed incidentally at the late stage. The aim of 
this study was to compare the course of infection (reg-
ression, stabilisation, progression) obtained by means of 
CT methods with the changes in specific IgG and IgG4 
antibody levels to E. multilocularis commercial Em2+ 
antigen and somatic antigens from protoscoleces (EmP).      
 
Patients and Methods  
 
Patients 
Since 2000, 4 cases of AE have been diagnosed. Two cases 
in two 70-year-old females and two cases in 69- and 77-
year-old males. The infection risks have resulted from their 
epidemiological histories. The first patient had worked for 
20 years as a forest worker, consuming forest fruits. Other 
patients lived in the houses with a fruit and vegetable gar-
den in the close vicinity of a forest. In all cases, a primary 

liver infection was presented. Patients originated from the 
northern and eastern regions of Slovakia and were admit-
ted into the local hospitals. Their follow-up was performed 
at University hospitals in that region. CT (Computer tomo-
graphy) was performed using CT scanner Somatom Sen-
sation 10 (Siemens), rotation time of 0.5 s and multislice 
data acquisition with UFC (tm) detector up to 10 slices si-
multaneously. The patients were prepared by ingestion of 
Telebrix and scanning was performed before and after 
intravenous administration of bolus contrast medium (100 
ml Optiray 350, Healthcare Deutschland GmH). 
 
Antigens and serological tests 
For the primary screening of specific parasitic antibodies 
in patients, an indirect ELISA test was performed using 
Commercial ELISA KIT Echinococcus multilocularis 
Em2+ antigen (Bordier affinity products SA, Switzerland) 
according to the manufacturer’s instructions. The diagnosis 
of AE was confirmed using Echinococcus Western Blot 
IgG Kit (LDBIO Diagnostics, Lyon, France) by reading of 
the specific bands between 7 and 28 kDa. For determina-
tion of specific IgG4 antibody isotype, somatic antigen 
from isolated E. multilocularis protoscoles (EmP) was 
prepared as follows. Parasitic cysts were recovered from 
the peritoneal cavity of infected gerbils (Meriones ungui-
culatus) and were placed into RPMI 1640 medium con-
taining antiobitics. After the mincing the cysts, the tissue 
was passed through a Cell Dissociation Sieve Tissue Grin-
der Kit, so as to obtain a culture of protoscoleces. Culture 
medium contained the protease inhibitors 1mM phenyl-
methylsulphonyl fluoride (PMSF), 0.01 mM leupeptin, 
0.05 mM pepstatin and 1mM phenanthroline (all from 
Sigma). Protoscoleces were washed in PBS (pH 7.2) and 
sonicated at 4°C until no intact specimen were detected by 
microscopy. The resulting suspension was centrifuged at 
10 000 g for 30 min at 4°C and supernatant containing 
EmP antigen was collected, aliquoted and stored at –70°C. 
Concentration of proteins was determined by the Bradford 
protein assay (Bio-Rad, UK) and in ELISA tests the con-
centration of protein was 3μg/ml.   
Patients’ sera were used in dilution of 1:100 in 4 % fat-free 
milk in PBS (pH 7.2) in tests using Em2+ E.m. kit as well 
EmP antigen. Secondary antibodies for detection of total 
IgG with EmP antigen were HRP-conjugated goat anti-
human IgG γ-chain, affinity purified (Sigma) in a dilution 
of 1:6000. Levels of IgG4 specific antibody subclass was 
determined using HRP-conjugated mouse anti-human 
IgG4, monoclonal (ICN, USA) in dilution 1:8000. The 
substrate solution contained 0.04 % of o-phenylenediamine 
(OPD) (Sigma) and 0.02% H2O2 in citric phosphate buffer 
(pH 4.5). Absorbance values were measured at 492 nm on 
the plate reader (Multiscan PLUS; Labsystem). Three posi-
tive AE sera and two from the healthy donors were used as 
standard controls. The standard control values for IgG and 
IgG4 to EmP antigen were the highest ratios between the 
positive and negative controls. Finally, the recorded OD 
values were used to calculate antibody units (AU) as the 
percentage of the positive standard control values accord-
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ing to Gottstein et al. (1989). Levels of specific IgG and 
IgG4 antibodies obtained with EmP antigen are presented 
in Table 1. 
Biochemical, haematological and histological (stained with 
hematoxylin-eosine, alcian blue, PAS) examinations of the 
patients were performed by the routine laboratory methods. 

Case reports 
Case 1. A 75-year old female 
The patient started to suffer from dyspepsia, accompanied 
with right epigastric pain in 1994. No diagnosis had been 
established. In September 1999, she was admitted to the 
hospital with biliary colic. The US visualised cholecystoli-
thiasis and foci in the right liver lobe. CT scan (Fig. 1a) 
confirmed a non-homogenous mass, approximately 10 x 8 
cm in size, with calcifications. Scintigraphic examination 
of the liver did not suggest the metastases or hepatocelular 
carcinoma. Open liver biopsy and cholecystektomy was 
performed. Histopathological examination of excised tis-
sue sections after staining with PAS, indicated on E. mul-
tilocularis infection. In this foci CT showed presence of 
calcifications. After two years of albendazole therapy (2 x 
400 mg/day), the infection foci have regressed approxi-
matelly 50 % (Fig. 1b). Laboratory findings performed be-
fore chemotherapy revealed anaemia (Haemoglobin 100 
g/l), high erythrocyte sedimentation rates (ESR 63 mm/h) 
and the increase in alkaline phosphatase (3.81 µkat/l). Eo-
sinophilia was not detected. Within the course of therapy, 
the normalization of laboratory parameters occurred. The 
levels of specific total IgG antibody before initiation of 
albendazole therapy were high (91 %) and declined mar-
kedly to a low level within three years of follow-up (17 %) 
(Table 1). The banding pattern on commercial strip corres-
ponded to that indicated for AE with the most intense spe-
cific band of 26 – 28 kDa and low intense bands of 16 and 
18 kDa. Specific E. granulosus band with MW 7 kDa was 
not visible. IgG4 antibody response to EmP antigen had 
increased following initiation of chemotherapy within the 
first half of year (37 %) of follow-up and remained ele-
vated (19 %) within the period of examination (3 years).    
 

Case 2. A 75-year old female 
The patient had been treated for 10 year for anaemia of 
unknown origin. At check-up in 2000, haematological 
findings significantly progressed. Abdominal ultrasound 
showed a mass in the right liver lobe. The lobbed delineat-
ed non-homogenous focus (size 14 x 17 cm) containing 

dense and hyper-dense zones in the 7 – 8 liver segment 
was seen on CT scans (Fig. 2a). Numerous calcifications 
were present within this lesion. Laparoscopic biopsy fol-
lowed by histology and specific PAS staining of sections 
detected the fragments of parasite membrane and the signs 
of malignancy were not confirmed. Laboratory findings 
performed before chemotherapy revealed anaemia (Hemo-
globin 115 g/l), high erythrocyte sedimentation rates (ESR 
68 mm/h) and the increase in alkaline phosphatase (4.85 
µkat/l). Eosinophilia was not detected. Albendazole the-
rapy (2 x 400 mg/day) was initiated after 3 months, but 
drug administration had to be stopped due to the patient 
intolerance of drug and deterioration of selected bio-
chemical parameters (SGPT – 2.28 µkat/l; SGOT – 0.96 
µkat/l). The change to mebendazole (1000 mg/day) has 
not, even after 4 years, affected the size and appearance of 
the foci (Fig. 2b). Total IgG antibodies were relatively high 
(see Table 1) during the whole period of treatment with 
mebendazole. Serum levels of IgG4 were markedly eleva-
ted at first diagnosis of AE (58 %) following by some de-
cline after short-term of ABZ treatment (38 %). Then the 
gradual increase of IgG4 was seen up to 5 years of follow-
up (95 %) indicating on activation of parasitic lessions and 
possible relapse of disease. Western Blot banding pattern 
before initiation of therapy showed the presence of the 
most intense 26 – 28 kDa specific band and less intense 
echinococcus-specific bands.  
 
Case 3. A 62-year old male  
The patient was previously treated for ischemic heart di-
sease, arterial hypertension and bronchial asthma. He also 
suffered from prostate hyperplasia. Examination revealed 
liver enlargement and pains on palpation in the central and 
…. 

 

Table 1. Serological analysis of total IgG and IgG4 specific antibody levels to EmP antigen in 4 patients with alveolar echinococcosis before therapy 
and during follow-up to 5 years 

 
ELISA results expressed in antibody units (%) * 

CASE 1  CASE 2 CASE 3  CASE 4 
Years 
after 

therapy IgG IgG4 IgG IgG4 IgG IgG4 IgG IgG4 
0 98 28 70 58 69 39 135 75 
1/2 87 37 86 38 47 51 97 61 
1 69 34 83 45 41 12 86 80 
2 50 22 89 62 26 0 76 56 
3 17 19 63 87 0 0 72 61 
4 ND ND 60 98 0 0 23 40 
5   52 95   ND ND 
 
*ELISA results are shown as antibody units expressed as a percentage of the positive standard control value (see Methods); ND = not determined 
because no serum was available 
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right epigastrium. Laboratory parameters moderately in-
creased similarly as in case 1 and 2. The patient com-
plained of periodic pain and weight loss of 10 kg during 9 

months. The CT scan showed hypodense foci in the left 
liver lobe, 6.4 x 5 cm in size, irregularly shaped with the 
necrotic cavity in the centre. Pathological examination of 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 a − b (Case 1), 1a –  CT immage of right lobe before therapy showing nodular hyperplazia of hepatal parenchyma with hypodense or 
cystoide zones with numerous microcalcifications in the lesions. 1b –  CT findings after two-years of therapy with albendazole. 

Fig. 2 a – b (Case 2):  2a – CT scans showing non-homogenous lesion containing dense and hyperdense cysts in the 7 – 8 right liver segment. 1b – 
situation after four years of chemotherapy with mebendazole. 

Fig. 3 a – b (Case 4): 3a –  CT of right liver lobe showing hypodense ill-defined foci (+ 40 − 46 HU), size of 14x12x17 cm without calcifications. 
3b –  Angiographic finding revealed newly formed nutritive branch from a. hepatica com. supplying nutrients to parasiti lesion. 

1a 1b

2a 2b

3a 3b
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the liver was negative for malignancy. Radical surgery of 
the whole lobe (hemihepatectomy) was performed. The 
diagnosis of AE was indicated firstly after pathological 
examination of the removed liver lobe showing PAS posi-
tive reaction for parasitic tissue. Serological examination 
for presence of total IgG antibodies to Em2+ and EmP 
antigen confirmed AE (69 %). The patient has been on 
albendazole treatment (2 x 400 mg/day) for more than one 
year, which resulted in the marked decline of total IgG (see 
Table). IgG4 antibody levels also declined, more rapidly 
than total IgG within two years of follow-up. Post-opera-
tive recovery uneventful. Western Blot examination of sera 
taken before surgery confirmed infection with E. multilo-
cularis and the patient’s serum reacted with bands of MW 
26 – 28 kDa and 16 kDa.  
 
Case 4. A 77-year old male  
The patient had 8 years’ history of ischemic heart disease 
and angina pectoris. In 2002 he suffered from a compli-
cated influenza, with a weight loss of 6 kg. He was admit-
ted to a cardiology ward in October 2003. During his hos-
pitalisation the US of the liver was performed, revealing 
tumorous process in the liver and numerous cholecysto-
lithiasis. CT scan (Fig. 3a) visualised expansive foci in the 
right liver lobe, 14 x 12 x 17 cm in the size. Calcifications 
in the foci were not detected. The foci itself (+40 to +46 
HU) did not appear to change in the post-contrast CT scans 
− either in arterial or venous phase. In this case, angio-
graphy of hepatic arteries showed newly formed nutritive 
branch from a. hepatica com., supplying nutrients to the 
foci (Fig. 3b). Histological and serological examination 
(ELISA, WB) confirmed alveolar echinococcosis showing 
very high levels of IgG antibodies (135 %) (Table 1). La-
boratory findings performed before chemotherapy revealed 
anaemia (Hemoglobin 115 g/l), high erythrocyte sediment-
tation rates (ESR 147 mm/h) and the increase in alkaline 
phosphatase (5.06 µkat/l), while aminotransferases (SGPT 
and SGOT) were increased only moderately. Eosinophilia 
was not detected. Toxicity of one year-lasting albendazole 
therapy (2 x 400 mg/day) was significant (fever, nausea, 
abdominal pains). Moreover, CT examinations revealed 
the occurrence of three new abscess foci inside the para-
sitic cyst (1.5 – 2.5 cm in size), density of +16HU-+19HU 
with colliquation. The surgical evacuation of purulent 
content of these abscess foci was performed. In this case, 
even after three years of albendazole therapy, total IgG 
antibodies did not decline considerably. On WB examina-
tion, intense specific bands of 26 – 28 kDa and less intense 
bands of MW of 18 and 16 kDa were detected (not shown). 
Although IgG4 levels were lower than IgG during chemo-
therapy, IgG4 antibody activity did not have similar and 
consistent declining pattern and remained higher at the last 
year (4) of examination (40 %).  
 
Discussion  
 
In this study we reported about four patients in Slovakia 
with AE, which differed in the localisation and extent of 

parasitic lesions in the liver, in serological parameters and 
the susceptibility to albendazole/mebendazole chemothera-
py. Search for reliable markers indicating the loss of para-
sitic activity and effectiveness of treatment is of the great-
est importance. The promising method seems to be using 
of Positron Emission Tomography which enables to eva-
luate the glusose metabolism in hepatic lesion as glucose is 
the primary source of energy for endoparasitic helminths 
(Reuter et al., 1999) but this method is not performed 
routinely during the follow-up. Serological diagnosis is 
crucial not only in an early detection of infection, but also 
in long-term monitoring of patients after surgery and/or 
chemotherapy. Changes in levels of circulating IgG immu-
ne complexes, specific IgG1 and IgG4 subclasses of anti-
bodies were found to reflect well the active parasitic le-
sions or their regression and death in several human meta-
cestode infections (Short et al., 1990; Wen et al., 1995).  
Since the first reported case of fatal human alveolar echi-
nococcosis in former Czechoslovakia in 1977 (Šlais et al., 
1979), for serological diagnosis of AE and CE the comer-
cially available specific echinococcus antigens are used, 
which ensure reliable and comparable results. E. granu-
losus and E. multilocularis share many common antigens, 
but for the differential diagnosis the specific E. multilo-
cularis antigens Em2+ and Em18 are recommended for 
diagnosis of human AE (Gottstein et al., 1989; Ito et al. 
1995). In our study, the concentration of total IgG antibo-
dies (expressed as antibody units in %) to Em2+ antigen 
was in a high correlation with IgG to EmP antigen during 
the follow up of all patients. The highest IgG antibody 
levels at the time of diagnosis were detected in patients 1 
and 2 and 4, where lesions were extensive. However, se-
rum IgG and IgG4 activity had different patterns of activity 
during the follow-up. If extensive organ afflictions are pre-
sent along with the inoperable localisation of the parasite, 
chemotherapy with high daily doses of albendazole or 
mebendazole is essential for many years or even life-long 
(WHO, 1996; Amman et al., 1994). Surgical removal of 
parasitic lesions was not indicated in these due to the ad-
vanced age of patients and presence of other chronic disea-
ses. Chemotherapy with albendazole, or mebendazole was 
the only alternative and patients were on chemotherapy for 
more than two years. Initially both patients were on alben-
dazole therapy, but in case 2, the intolerance to the drug 
developed within three months. Therefore ABZ was repla-
ced with mebendazole, which was better tolerated during 
the follow-up. Patients responded to the treatment by reg-
ression of the lesion in case 1 and stabilisation of parasitic 
lesion in case 2. Among the benzimidazole carbamates, 
albendazole is considered as the most effective, although 
various undesirable side effects were reported (Reuter et 
al., 2000), what happened in our case 2. Mebendazole has 
a lower oral bioavailability and consequently lower plasma 
levels of the active metabolite than ABZ (Dayan, 2003), 
but the peak plasma levels of benzimidazoles in individual 
patients depend also on the metabolic capacity of liver 
parenchymal cells on cytochrome P450 (Rawden et al., 
2000). This could markedly influence the drug´s final the-
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rapeutical effect. Although in both our cases, numerous 
calcifications were observed on CT, the rest of the parasitic 
tissue could provide sufficient antigenic stimulation. Ma-
tossian et al., 1992 believed that variations in IgG levels 
during the span of treatment indicate the persisting anti-
genic activity if cysts are present and diminished stimulus 
as the result of parasitic regression. Marked elevation of 
IgG4 antibodies in comparison with the other three cases 
were observed after a few years follow-up in patient 2, 
indicating that lesions probably did not loose capacity to 
proliferate and relapse of disease therefore might occur. 
The high correlation between the response to surgery/ 
chemotherapy observed on CT/radiological examinations 
and changes in IgG4 levels were described by Wen et al. 
(1995) in a large group of patients with AE and authors 
concluded that reappearance of specific IgG4 antibodies is 
strong indication of recurrence. In cystic echinococcosis on 
Western Blot analysis using hydatid cyst fluid antigens, 
IgG4 binds to antigen B, the dominant diagnostic antigen 
secreted by active cysts (Wen & Craig, 1994). In cured and 
“improved” patients with AE, binding of IgG4 to antigens 
with MW 21 kDa and 17 kDa decreased earlier than to 
other EmP antigens (Wen et al., 1995), however the role of 
IgG4 antibodies to various antigens in AE is not well 
understood.   
The disease is only curable if AE is diagnosed in an early 
stage and the parasitic lesions are completely surgically 
removed (Eckert & Amman, 1995). In case 3, the locali-
sation of parasitic foci and the extent of the process allow-
ed surgical removal of the whole parasitic mass. No me-
tastatic cysts were infiltrated into other organs. Even in 
such cases, WHO recommended pre- and post-operative 
chemotherapy at least for 2 years (Eckert et al., 2001). In 
this patient, a rapid decline of IgG4 was observed, follow-
ed by the decrease of total IgG antibodies within two years 
of follow-up. Early diagnosis and the radical treatment ap-
proach proved to be successful in this case, as neither new 
foci, nor rise of specific antibodies was observed.     
Another pattern of parasitic lesion was observed in case 4. 
Calcifications in the foci were not detected indicating a 
possibly active cyst. Moreover, three new foci were for-
med inside this cyst containing purulent content. Necrosis 
of the pathological process can give rise to a large central 
cavity containing a gelatinous effusion with debris, bile 
and sometimes pus (Miguet et al., 1976). In contrast with 
the previous patients, who were on the same albendazole 
treatment schedule, neither regression nor stabilisation of 
cyst growth was observed on CT examination in case 4. 
The predisposition for such disease progress could be as-
sociated with the formation of a new nutritive branch from 
a. hepatica com. which fed the foci. In addition, very high 
total IgG and IgG4 antibody titres persisted during the 
whole follow up indicating on continuous antigenic stimu-
lation by live parasitic tissue forming et least part of the le-
sion. The real diagnostic difficulties of AE arise from pri-
mary hepatic neoplasms and metastases. US and CT pat-
terns of such lesions can be quite similar to those described 
in AE, including calcifications and biliary dilatations 

(Stanley, 1983). Some diffuse or multiple hemangiomas 
have the same echogenic US pattern as AE, but on CT se-
quential enhancement properties are sufficiently character-
ristic (Didier et al., 1985). In the primary diagnosis of AE, 
US and CT scans are only supplementary. CT scan can bet-
ter visualise lesions and newly formed foci, US is more 
suitable for visualising necrosis and abscesses (Reuter et 
al., 2001). Angiography can also provide invaluable infor-
mation since in AE it shows rather specific images of arte-
rial tapering and obstruction (Stanley, 1983; Hattingen et 
al., 1996). In our study the calcified foci found inside the 
main parasitic lesion were the only abnormality, which was 
detected in two cases (1 and 2) by the CT image technique. 
In other two cases (3, 4) where calcifications were absent, 
the parasitic cysts were expected to be active. 
Based on the experiences with diagnostics and treatment of 
our four patients, we can conclude that in the absence of 
clinical signs, the infection was discovered by chance at 
US examination indicated for other causes. The finding 
was always suspected as malignant and the patient un-
derwent the whole range of examinations including biopsy, 
which have not confirmed the diagnosis. Serological tests 
were performed subsequently to the histological exami-
nation of per-operative biopsy, while the procedure should 
have been in the reverse order. This would be more cost-
effective and less stressful to the patients. Therefore, it 
would be advisable prior to each laparotomy to take serum 
sample for serological examination for the presence of 
specific IgG and IgE antibodies and get more information 
about a patient´s epidemiological history. Then during fol-
low-up monitoring of total IgG antibody and IgG sub-clas-
ses, particularly IgG4 and IgG1 by ELISA and Western 
Blot seemed to be very useful for the assessment of disease 
prognosis. However, such complex approach is not applied 
in the routine serological diagnosis in Slovakia. 
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