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Summary

The aim of this study is to demonstrate the clinical mani-
festations and diagnostic approach to liver hydatid disease
and suggest its treatment. The prospective study was car-
ried out on 30 patients with liver hydatidosis. Hepatologic
examinations were based on: medical history, physical
examination, biochemical and serological tests, ultrasono-
graphy and computed tomography scanning. Twenty-five
(83.3 %) patients underwent radical cyst resection, while in
5 (16.7 %) cases liver resection with left lobectomy was
also performed. Hydatid cyst was histopathologically veri-
fied in all the patients. Our results showed that the patients
with multiple cysts had impaired functional liver tests sig-
nificantly more often than patients with unilocular cyst. In
addition, ultrasonography and computed tomography scans
are the valid imaging procedures in diagnosis. Radical,
surgical resection of hepatic hydatid cysts is the goal of
treatment.
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Introduction

Echinococcus granulosus and Echinococcus multilocularis
are important zoonotic pathogens that cause serious disea-
ses in humans and animals. Infections with Echinococcus
vogeli (jaguar tapeworm) and Echinococcus oligarthrus
(puma tapeworm) are rare and occur only in South Ameri-
ca (Kammerer ef al., 1994). Additionally, molecular studi-
es have revealed a number of diverse genetic strains of E.
granulosus. Until now, eight distinct genotypes (G1 — G8)
have been identified (Bowels & McManus, 1993; Thomp-
son & McManus, 2002).

The adult tapeworms, a few millimetres in length, live in
the small intestine of their final host, which are mainly
dogs for E. granulosus, and foxes for E. multilocularis.

Embryonated eggs of the parasites are shed into the envi-
ronment in the faeces of the final host and represent the
infective stage for intermediate hosts, which commonly are
numerous ungulates and ruminants for E. granulosus and
rodents for E. multilocularis. These eggs contain an
oncosphere that is activated during its passage through the
stomach and intestine, and penetrates the intestinal wall to
reach the lymphatic and blood vessels. They are preferen-
tially targeted to the liver, where they transform into the
metacestode (or cystic) stage. Metacestodes are fluid-filled
vesiculated larval parasites, delineated by the parasite tis-
sue (germinal layer), and completely surrounded by an
acellular laminated layer of variable thickness. Both spe-
cies of genus Echinococcus can develop this way in hu-
mans, that can act as hosts, by a differentiation process
taking place within the germinal layer of these parasites,
numerous protoscolices are formed, which, when ingested
by the final host, again give rise to the adult worms
(Thompson & Lymbery, 1995).

The aim of this study was to demonstrate the clinical mani-
festations and diagnostic approaches to liver hydatid disea-
se and to suggest treatments.

Material and Methods

The prospective study was carried out on 30 patients with
liver E. granulosus, examined and treated during January —
November 2006 at the Institute of Digestive Diseases, Cli-
nical Center of Serbia, Belgrade.

Hepatologic examinations were based on: medical history,
physical examination, laboratory and serological tests. La-
boratory tests included: hepatocyte integrity (levels of ami-
notransferases), cholestasis (levels of bilirubin, alkaline
phosphatase and serum gamma-glutamyl transpeptidase)
and synthetic liver function (serum albumin and prothrom-
bin time). Laboratory parameters were tested on VITROS
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350 analyzer, Ortho-Clinical, using standard procedure: bi-
lirubin  (Jandrasikk-Groff), aminotransferases (IFCC/
SFBC), alkaline phosphatase (p-NPP, AMP (2-amino-2me-
til-1-propranol buffer) gamma-glutamyl transpeptidase
(gamaglutamil-4-nitroanilidin).

Enzyme-linked immunosorbent assay (ELISA) was used
for diagnosis of E. granulosus. The assay was done ma-
nually. IgG antibody in serum was detected with anti-hu-
man IgG-alkaline phosphatase conjugate. After incubation
and washing, the absorbance was read on an Elisa reader,
Behring.

Morphological studies included real-time and duplex Dop-
pler ultrasonography on Toshiba Core Vision SSA-350A
with 3.75 MHz sector duplex probe. The computed tomo-
graphy scanning (CT scans) was performed as the next step
after ultrasound diagnosis had been made. The following
morphological parameters were analyzed: number, seg-
mental location and diameters of the cyst. Using the pro-
late ellipse volume calculation (height x length x width x
Pi/6) ultrasonography cyst volume was determined (Park et
al., 2000).

Chest x-ray radiography, was performed in all patients.
After establishing diagnosis, radical surgical resection of
hepatic hydatid cyst/s was performed, including liver re-
section, pericystectomy or cystectomy.

Additionally, each specimen of the resected liver and cyst
was histopathologically analyzed after staining by H&E.
Statistical analyses were performed using (Basic Statistic
Software) x* (Yates corrected) -test.

Results

The study included 18 (60 %) female and 12 (40 %) male
patients. A total of 17 (56 %) patients came from the rural
areas while 13 (44 %) were from the urban ones. The pa-
tients were aged 47 years on average (min = 19; max = 75;
SD + 16).

The most frequent symptom, nonspecific right upper ab-
dominal pain, was present in 18 (60 %) patients, followed
by right upper abdominal pain with vomiting in 3 (10 %)
patients. Occasional episodes of urticaria were evidenced
in 3 (10 %) patients, accompanied by asthma-like symp-
toms. Nine patients (30 %) were symptomless, and the
disease was detected incidentally by abdominal ultrasound
examination.

Functional liver tests indicated mildly increased levels of
alkaline phosphatase and serum gamma-glutamyl transpep-
tidase in 8 (26.6 %) patients, associated with mild increase
of aminotransferases in two cases. The levels of bilirubin
and liver synthetic function were all normal. Additionally,
the patients with multiple cysts had impaired functional li-
ver tests significantly more often than patients with unilo-
cular cyst (x> (Yates corrected) test = 4.66; p < 0.05).

The ELISA test was positive in only 19 (63.3 %) patients.
In this group 6 patients had multiple cysts and 13 patients
unilocular cysts. In the group with negative serology 7 pa-
tients had a unilocular cyst and 4 patients had multiple
cysts. Statistically no significant difference was found bet-
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Table 1. Characteristics of patients with liver echinococosis

Characteristics Patients
N=30
Gender
Male 12 (40 %)
Female 18 (60 %)
Age 47 £ 16
ELISA
Positive 19 (63.3 %)
Negative 11 (26.7 %)
Liver cysts location
V segment 27.7%
VII segment 27.7 %
VIII segment 22 %
Left lobe 13.8 %
Cyst volume 49.03 £ 023 cem®
Surgery
Cyst resection 25 (83.3 %)
Left lobectomy 5(16.7 %)
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Fig. 1. Ultrasonography showed in the projection of the right liver
lobe heteroechogenic hydatic cyst

Fig. 2. Histopathological analysis of echinococcus cyst showed
the germinative membrane with scolices
(H&E. magnification 112x)



ween group with positive and negative ELISA tests with
regard to their number of cysts (x*=2.92, p = 0.0877).
Ultrasonography (Fig. 1) and CT examinations confirmed
that the majority of the patients (67 %) had one cyst, while
the remaining 10 (33 %) had two and/or more cysts, up to
maximum number of seven evidenced in one patient. The
hydatid cysts were most frequently located in the V (27.7
%), VII (27.7 %) and VIII (22 %) segments of the right
lobe, while the left liver lobe was affected in 13.8 %. The
average cyst volume was 49.03 ccm® (min = 6.28; max =
150.72; SD + 0.23). Chest x-ray radiography, confirmed
hydatid cysts in lungs in 3 (10 %) patients.

Twenty-five (83.3 %) patients underwent radical cyst re-
section, pericystectomy or cystectomy, while in 5 (16.7 %)
cases liver resection with left lobectomy was also per-
formed (Basic characteristics of patients are showed in tab-
le 1). Hydatid cyst was histopathologically verified in all
of the patients (Fig. 2).

Discussion

In humans, the liver is the organ most frequently affected
by E. granulosus (55 % to 93 % of patients) (Amr et al.,
1994; Canda et al., 2003). Another common site of Echi-
nococcus cysts localization includes the lungs (5 % to 16
%) and the liver together with the lungs can be affected
simultaneously in about 5 — 13 % of cases. However, cysts
may also affect other locations, including the brain, the
spleen, soft tissues, bones and the spinal extra-dural space
(Goémez et al., 1995; Anthi et al., 2004; Kir et al., 1995).

In our study, simultaneous occurrence in the liver and
lungs was confirmed in 3 (10 %) patients.

Hepatic cysts may exist as long as 20 years before beco-
ming large enough to be visible or cause pressure-related
problems such as pain, nausea, cirrhosis, and other mani-
festations of liver disease. The most frequent symptoms are
the following: increasing intra-abdominal pressure and in-
creasing abdominal volume (Kumar et al., 2003).

Many patients with Echinococcus infections are asympto-
matic, especially in the early stages. Additionally, right up-
per abdominal pain due to the mass effect of the enlarging
cyst, is the most characteristic symptom. Pain may be in-
termittent or continuous, gradually increasing over a long
period of time. Malaise, anorexia and abdominal distension
are the accompanying symptoms.

The most frequent symptoms evidenced in our study inclu-
ded nonspecific right upper abdominal pain, right upper
abdominal pain with vomiting were less frequently. Nine
patients were symptomless, and they were diagnosed inci-
dentally after abdominal ultrasound examination.
Anaphylactic shock due to spontaneous or traumatic cyst
rupture or during surgery is a rare and severe complication.
The patients may die when diagnosis is not recognized, ap-
propriate treatment is not immediately at hand or anaphy-
laxis is refractory to treatment (Yahya et al., 1997; Moo-
raki et al., 1996). In additional, urticaria, asthma-like sym-
ptoms, fever, and itching may occur as a response to the
Echinococcus antigen in cyst fluid (Losanoff et al., 2002).

In our study, occasional episodes of urticaria were eviden-
ced in 3 (10 %) patients, out of whom one had skin chan-
ges accompanied by asthma-like symptoms.

Seeding of cyst content into the peritoneal cavity is a se-
rious secondary complication of cyst rupture. Viable proto-
scolices may develop in the new hydatid cysts causing
substantial morbidity in the future (King, 2000).

Cysts may become infected following bacteriemia or via
communicating bile ducts, especially when endoscopic re-
trograde cholangiopancreatography has been performed.
These patients present with high fever, sepsis syndrome
and a tender liver (King, 2000).

Rupture into the biliary tree typically occurs with larger
cysts containing multiple daughter cysts. Association of
hepatic hydatid cyst with bile duct obstruction is not a
common occurrence. In the countries where the hydatid
disease is common, the reported incidence of intrabiliary
rupture varies from 5 — 17 % of the cases with hepatic in-
volvement (Kattan, 1977; Barros, 1978). Because these
symptoms mimic those characteristic for obstructing bile
stones, the diagnosis of intrabiliary rupture is easily over-
looked (Mathur ef al., 1983).

In our series, communication of the hydatid cyst with the
biliary tree was surgically verified in two patients, howe-
ver, neither biliary obstruction nor cyst infection develop-
ed.

Less threatening complications are related to the mass ef-
fect of the cyst, and include compression of the bile ducts
and portal or hepatic veins. This may result in obstructive
jaundice, post obstructive cholangitis, and impaired blood
flow in the portal and hepatic veins (PeriSi¢ et al., 1997;
Magistrelli et al., 1991).

The diagnosis is based on: history and geography, imaging,
and serology. If the ultrasonography and CT scans shows a
cyst regardless of confirmation by serology the diagnosis
should be made.

Ultrasonography is the preferred diagnostic tool for hepatic
hydatid cysts. It is easily available, cost-effective, and used
to classify cysts and assess their viability (Gharbi et al.,
1981). CT is usually the next step after an ultrasound diag-
nosis has been made. The main purpose of CT is to visua-
lize the relation between the hydatid cyst and the surround-
ding liver tissue, bile ducts, and portal and hepatic veins,
and to identify its segmental location.

Several serological tests are specific to hydatidosis and are
used to confirm the diagnosis. Enzyme-linked immunelec-
trotransfer blot, where available, is the test of choice. In so-
me studies, it has greater than 95 percent sensitivity and
specificity (Hunter & Strickland, 2000; Garcia & Bruck-
ner, 2001). In additional, ELISA has up to 84 percent sen-
sitivity (Mandell et al., 2000). It has been reported that the
detection of specific IgG1 and IgG4 serum antibodies to
echinococcosis can enhance the specificity of ELISA
(Shambesh et al., 1997; Mandell et al., 2000).

As opposed to previous reports, in our series the ELISA
test, showed low sensitivity. Probably, due to manual ELI-
SA performance, the procedure required more incubation
and washing levels.
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Complete surgical resection of hepatic hydatid disease
should be attempted whenever possible. The ultimate goal
of treatment is to eliminate the germinal layer, although the
hydatid cyst itself and its mass effect on the surrounding
liver tissue assume prominence. The core principles of
hydatid surgery are firstly, total removing all infectious
parts of a cyst; and secondly, avoiding of intra-abdominal
spillage of the cyst contents. Additionally, radical surgical
resection (liver resection, pericystectomy, and cystectomy)
is the best way of preventing intra-abdominal spillage
(Chautems et al., 2003; Wagholikar & Skiora, 2001).

All the patients from our series underwent radical cyst re-
section, pericystectomy or cystectomy, however, in 5 ca-
ses, liver resection, left lobectomy, was also performed.
In two cases, liver surgery was preceded by surgery of the
hydatid lung cyst.

The recurrence rate of this disease is still relatively high,
being approximately 10 %. The risk of recurrence seems to
be increased after incomplete resection when compared to
complete removal. Recurrence will become symptomatic 3
— 4 years after surgery (Kune & Morris, 1989).

Surgical re-intervention was performed in one patient from
our series, due to the recurrence of hydatid liver cyst,
which developed after 16 years.
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