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Abstract

Liver echinococcosis is a severe zoonotic disease of cosmopolitan nature caused by cestodes of the genus
Echinococcus from the family Taeniidae that leads to cystic and alveolar echinococcosis that forms a significant
problem in public health worldwide.

The purpose of this work is to analyze a literature review of modern approaches in the diagnostics and
treatment of liver cystous echinococcosis

Material and methods. We systematically searched the literature and selected sources from MEDLINE,
PubMed, Scopus, Elsevier, E-library, Google Scholar as well as research papers and online educational
publications in various languages. Forty three papers that met the inclusion criteria were included.

Results. The review article presents epidemiology, methods of diagnosis and treatment of cystic liver
echinococcus.

Conclusion. Thus, among the modern approaches in diagnostics of cystic liver echinococcosis, ultrasound
is the method of choice, also CT, MRI, ERCP are methods used for identifying complications. Morever, various
surgical methods in combination with antiparasitic therapy decrease the risk and recurrence of cystic liver
echinococcosis.
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AHOamna

Baybip 3XUHOKOKKO3bI - KOCMOMOUMUKaIbIK cunammarbl ayblp 300H030bI aypy, taeniidae myKbiMOaChIHbIH
Echinococcus uecmodmapbiHaH mybiHOaUOkl, XoHe Oe Kucmo30bl XoHe anbeeonsprbl XUHOKOKKO3Fa
wanobikmbipambiH 6y aypy bykin anem 6olibiHwa OeHcaynblK cakmaybl canacbiH0arbl 63eKmi Macene 60rbirn
mabbinaosl.

XymbicmbIH Makcambi — 6aybipdbiH KUCMO30bl 9XUHOKOKKO3bIH QuagHoCcmukanay MeH emMoeyoiH 3amaHayu
macindepiHe adebu wony.

Mamepuan xaHe adicmep. bi3 xyteni mypde e0ebuemmep0i i30edik xeHe MEDLINE, PubMed, Scopus,
Elsevier, E-library, Google Scholar depexke3depiH, coHOal-ak apmypsi mindepdeai 3epmmey XyMbiCmapbl MeH
OHrauH binim 6epy 6acbinbim0apsiH maHdadbiK. Kockiny KkpumeputnepiHe coukec KenemiH KblpbIK yuw Kyxam
eHei3inai.

Hamusxenep. byn makanada 6aybip 3XUHOKOKKbIHbIH 3rudemuonoausicsl, duaeHoCmuKachl xoHe emoey
adicmepi bepineeH.

KopbimbiHObI. Ocbinatiwa, 6aybipdblH KUCMO30bl 3XUHOKOKKO3bIH Oua2HocmukanaydaFbl 3amaHayu
adicmepdiy iwiH0e Y3 maHday adici 60sbin mabbinadsl, coHbiMeH kamap KT, MPT, ERCP ackbiHynapOsbl
aHbiKmay ywiH KondaHblnambiH 8dicmep 6onbin mabbinadsl. COHbIMEH Kamap, apmypsi XupypeusisibiK
adicmep aHmunapasummik mepanusiMeH bipikmipineeH 6aybip 3XUHOKOKKO3bIHbIH KaymiH XoHe KalimanaHybiH
asatimaoks!.
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AHHOMayus

OXUHOKOKKO3 Me4YeHU — msKenoe 300HO3Hoe 3abonesaHue KOCMOMOoaUmu4eckol npupookbl, 8bi3bisaemMoe
uecmodamu poda Echinococcus cemeticmea Taeniidae, npusodsiyee K KUCMOSHOMY U arbeeosisipHoOMY
9XUHOKOKKO3Y, (hopMupyroWweMy 3Ha4umesnbHyto npobnemy 30pasooxpaHeHus 80 8CeM MUpe.

Llens pabombl — aHanu3 numepamypHo20 0630pa cospeMeHHbIx nodxodos & duasHocCmuKe U fle4yeHuu

KUCMO3HO20 3XUHOKOKKO3a rne4yeHu.

Mamepuan u memoOsbI. MbI cucmemamuyecku uckanu numepamypy U 8bibpanu ucmoyHuku u3 MEDLINE,
PubMed, Scopus, Elsevier, E-library, GoogleScholar, a makxe uccrnedosamensckue pabombi u 06pa3ogameribHble
OH/aliH-MybnuKayuu Ha pasHbix si3bikax. bbiu 8KMOYEHbI 43 cmambU, omeeyaruue KpUmepUsiM 8KITHEHUSI.

Pe3synbmamel. B 0630pHoli cmambe npedcmasneHbl anudemuonoausi, Memodbl OuazHOCMUKU U 1e4eHUst

KUCMO3HO20 3XUHOKOKKa rne4yeHu.

Bbigod. Takum 06pa3om, cpedu CO8PeMEHHbIX M00X0008 8 OUacHOCMUKE KUCMO3HO20 3XUHOKOKKO3a
ne4eHu memodom 8bibopa sensemcsi Y3, a dnsa ebisieneHusi ocroxHeHul ucronsdyromes KT, MPT, SPXTII.
Kpome moeo, pasnuyHbie xupypaudeckue memoodbl 8 coyemaHuU ¢ aHmunapasumapHol mepanueli CHUXatom

PUCK U peyudusbl KUCIMO3HO20 3XUHOKOKKO3a MeYeHU.

Introduction

Liver echinococcosis (LE) is a severe zoonotic
disease caused by cestodes of the genus Echinococ-
cus from the family Taeniidae, affecting both humans
and animals, consisting of eight currently recognized
species and one genotypic cluster - Echinococcus
canadensis. This pathology has a cosmopolitan nature
and occurs in all continents of the globe except Ant-
arctica [1]. The most dangerous and serious problem
for public health are: Echinococcus granulosus and
Echinococcus multilocularis, which cause cystic and
alveolar echinococcosis, respectively [2].

Alveolar echinococcosis (AE) or alveococcosis,
caused by Echinococcus multilocularis, causes a tu-
mor-like liver disease that is widespread throughout
the northern hemisphere of the globe, in parts of Asia
and in southern regions of Tibet, and is an extremely
serious disease that is associated with significant loss
of life mainly due to the lack of treatment options. The
life cycle of this pathology is associated with wildlife,
with carnivorous canids, usually foxes, as the defini-
tive hosts and various rodent species as intermediate
hosts. However, dogs and cats can also serve as com-
petent definitive hosts [3-4].

Cystic liver echinococcosis (CE) or hydatidosis is a
cosmopolitan parasitic disease of humans and animals
caused by infection with Echinococcus granulosus, the
main sources of which are canines [5]. Like other ces-
todes, CE has intermediate and definitive hosts. Dogs
are the definitive hosts, and mammalian ruminants are
intermediate carriers of this tapeworm [6].
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Studies have shown that CE is a serious problem
in the Mediterranean countries with high prevalence in
Spain, parts of ltaly, Greece and Turkey [7], as well
as Central Asian countries: Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan [8]. In Africa, there is
an active transmission of Echinococcus granulosus
between humans and animals (including wild animals)
in countries: Libya, Tunisia, Algeria and Morocco [6].
In the countries of South America: in Argentina, Brazil,
Chile, Peru and Uruguay, 5 thousand cases of CE are
diagnosed every year [9].

Echinococcal cysts can be localized in almost any
human tissue and organs, but most often affect the liv-
er [10]. The lethal outcome from this pathology is as-
sociated with the development of many complications
which accounts for 2-4% [11]. Due to the paucity of
manifestations of clinical signs, CE is detected inciden-
tally, mostly during routine check-ups [12].

Complications of CE include: allergic and anaphy-
lactic reactions to dissemination of contents into the
abdominal cavity; breakthrough into the biliary system
with cholangitis and with or without obstructive jaun-
dice; into the pleural cavity or into the lung, causing
pleural echinococcosis or bronchial fistula [13].

Despite wide range of diagnostic and treatment
modalities, there is yet no standardized protocol. This
review aims to provide up-to-date information on the
diagnosis and treatment of hepatic cystic echinococ-
cosis in light of the available data.

Microbiology of the parasite:

Echinococcus granulosus is a small sized tape-
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worm with various genotypes. Molecular biology has
identified 10 genetic types within E. granulosus [14].
These are G1 and G2 - two lines of sheep; G3 and
G4 - two lines of cattle; G4 horse line; G6 - camel line;
G7 - pig line; G8 - cervid line; G9 - genotype in pigs in
Poland; G10 - a line of reindeer in Eurasia. Of these,
G1 is the most dangerous and endemic, most often
associated with human infections [14].

There are two hosts in the life cycle of all Echi-
nococcus species. The first is the definitive host, and
the second is the “intermediate host” where the hydatid
arises. The definitive hosts include cats, dogs, wolves
and foxes. The adult worm is present in the intestines
of the definitive hosts, causing intestinal parasitosis,
the lifespan of which in the intestines of dogs is about
5 months and is excreted in the faeces [15]. Sheep
and other herbivores become ‘“intermediate hosts”
when they eat grasses infested with these eggs. Hu-
mans are incidental hosts and do not play a signifi-
cant role in the life cycle of Echinococcus, being an
“intermediate host” for the parasite when they eat food
contaminated with these eggs. The oncosphere, which
comes out of the egg taken through the gastrointesti-
nal tract, attaches to the intestinal wall with its hooks,
then entering the bloodstream reaches the liver first.
Thus, the most common site of injury in humans is the
liver, which accounts for 50-70% of cases, followed
by the lungs (20-30%), less often the spleen, kidneys,
heart, bones, central nervous system, etc. organs [13-
15]. The embryo loses its scolex when it enters the or-
gan and takes the form of a cyst consisting of an exo-
cyst and an endocyst. Inside the cyst there is a sterile
transparent liquid, and outside there is fibrous capsule
which is a granulomatous inflammatory reaction, that
leads to the cyst being blocked by fibrous tissue [16].

Epidemiology in the world

Developed natural livestock farming, low socio-eco-
nomic status, regional climate, as well as uncontrolled
and unhygienic slaughter of animals increase morbidi-
ty. According to the World Health Organization (WHO),
E. granulosus is endemic in South America, Eastern
Europe, Russia, the Middle East and China, where the
incidence rate among humans reaches 50 per 100,000
population [10, 13]. CE is also endemic in the Mediter-
ranean countries with a high prevalence in Spain, Italy,
Greece and Turkey, and in Central Asia: Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan. In Africa,
there is an active transmission of Echinococcus gran-
ulosus between humans and animals (including wild
animals) in the countries: Libya, Tunisia, Algeria and
Morocco. In South American countries: in Argentina,
Brazil, Chile, Peru and Uruguay, 5,000 cases of CE are
diagnosed annually [17].

Epidemiology in Kazakhstan

The Republic of Kazakhstan is an endemic region
for echinococcosis with high incidence rates. It is esti-
mated that in Kazakhstan, the prevalence of infection
among sheep ranges from 20% to 25% among sheep
aged 1 year and 74%-80% among sheep aged 6 years
and older. Among wild and rural dogs, the prevalence
of infection is 23% and 6%, respectively. Human infec-
tion has increased since the mid-1990s [17, 18]. The
average yearly incidence in the country from 1974 to

1994 went up from 0.9 to 1.4 per 100,000 population.
From 1995 to 2000, it increased from 1.4 to 5.9 cas-
es.According to the results of research for the period
from 2007 to 2016, in most regions of Kazakhstan, the
incidence of CE dropped from 5.6 to 4.7 per 100 thou-
sand population, respectively. A higher incidence was
noted in the south of Kazakhstan, with the incidence
rate from 7.0 to 10.5 cases per 100,000 population.
We analyzed the primary incidence of liver echinococ-
cosis in the Republic of Kazakhstan for 2018 — 2020.
During the study period, 2,248 patients with LE aged
15 to 70 years were registered. The analysis revealed
a decrease in morbidity over 3 years by 2.03 = from
5.77 to 3.74, however in the south of the country, mor-
bidity rates remain at a high level [19].

Ultrasound in diagnostics

Liver CE is mainly diagnosed by ultrasound exam-
ination (ultrasound). It is the simplest method due to its
accessibility and the safest due to its noninvasiveness
and lack of radiation, and is also preferred for deter-
mining the stage, differential diagnosis and follow-up
of most cystic lesions of the abdominal cavity [20-22].
Ultrasound is also an imaging tool for minimally inva-
sive percutaneous interventions in interventional treat-
ment of CE [23].

The particular significance of ultrasound is that
portable ultrasound is important as a screening tool
[24].

For questionable cysts, serology may be useful for
differentiation. Although ultrasound is the method of
choice for determining the stage and number of cysts,
as well as the degree of the disease, computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) are
useful under certain circumstances [25].

Computed tomography (CT)

CT is indicated in cases where there are difficulties
in diagnosis by ultrasound in patients with excessive
subcutaneous fat, and is also effective for assessing
postoperative changes - calcification of cysts [25]. Cal-
cification of the cyst occurs not only in inactive cysts in
the late stage, but can develop in all stages.

CT with contrast is crucial in the differential diagno-
sis of focal liver lesions [26]. CT is often used to mon-
itor the effectiveness of PAIR (Puncture, Aspiration,
Injection of protoscolicidal agent and Reaspiration) in
remote periods [19, 25].

Magnetic resonance imaging (MRI)

In complications associated with the breakthrough
of echinococcal cysts into the bile ducts, MR cholangi-
ography is the most preferable, moreover MRI can be
used when ultrasound is not informative enough, and
CT is contraindicated [19. 25]. MRI has a high sensitiv-
ity for detecting CE, especially for identifying the num-
ber of cysts, their size, location and relationship with
neighboring structures. MR cholangiography is com-
parable to endoscopic retrograde cholangiography, for
the assessment of cystobiliary fistulas [27].

Drug therapy

Antiparasitic therapy and CE surgical treatment
complement each other and require an individual ap-
proach. Drug therapy is required for all patients after
surgical treatment to prevent relapses.

Nowadays, albendazole (ABZ) is used in clinical
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practice as the main drug for drug therapy of echino-
coccosis [28]. The daily dose ranges from 10 to 20 mg
/' kg. The duration of one continuous treatment cycle is
from 21-60 days to several years, the number of cycles
is 1-20 or more, the intervals between cycles are from
21 to 30 days. Also, this drug is used to reduce the risk
of dissemination in PAIR and prevent relapse [19].

Operative method of treatment

In the modern world, minimally invasive interven-
tions are becoming increasingly used in clinical prac-
tice: laparoscopic pericystectomies, percutaneous with
ultrasound navigation and mini-access operations [19].

PAIR (punction, aspiration, injection, reaspira-
tion).

Percutaneous puncture method of CE treatment
under ultrasound guidance is designated by the ab-
breviation PAIR. This method is performed under en-
dotracheal anesthesia due to the potentially high risk
of anaphylactic reaction [28]. The advantages of PAIR
are low traumatism, the possibility of numerous repeti-
tion of the procedure, the possibility of performing the
procedure under local anesthesia in certain cases, and
a shorter stay of patients in the postoperative period
[19, 28].

The disadvantages of the percutaneous PAIR
method are: the difficulty of evacuating the dense con-
tents of the cyst in the presence of daughter cysts; the
difficulties of complete fragmentation and removal of
the chitinous membrane, the inability to remove the
fibrous membrane, the danger of hemorrhagic compli-
cations during puncture [29].

Contraindications to PAIR:

« cyst infection;

« superficially located cysts,

* biliary fistulas;

* cysts localized in dangerous or hard-to-reach ar-
eas of the liver.

Injection of antiparasitic agents with PAIR includes
the following solutions: 30% NaCl solution and 95%
ethyl alcohol. Prevention with albendazole before and
after PAIR is mandatory [19, 30].

According to Smego et al [31], 769 patients treat-
ed with ABZ + PAIR were compared with 952 patients
treated surgically only. The conclusion from this study
is that PAIR + ABZ is more effective than surgery and
is associated with lower morbidity and mortality rates,
reduced risk of relapse and shorter hospital stay.

Laparoscopic cholecystectomy

Laparoscopic surgery with CE is a technically com-
plex surgical procedure. These surgical interventions
are carried out only in specialized hepatopancreatobi-
liary centers with properly adapted equipment for this.
For the first time, a laparoscopic approach for liver CE
was applied in 1992 [32].

Advantages of laparoscopic access:

« shorter stay in the postoperative period,;

* low risk of wound infections;

* less need for analgesics in the postoperative pe-
riod [6].

Disadvantages:

« difficulties with access to cysts localized in the
posterior sector;

* increased risk of contamination leakage [33].
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Systemic allergic and anaphylactic reactions, some-
times up to coma, are not uncommon in the case of
hydatid fluid on the peritoneum [34].

Open echinococcotomy (endocystectomy)

Radical operations aimed at liver CE repair include
pericystectomy and liver resection, whereas endocys-
tectomy is the removal of cyst contents and steriliza-
tion of the residual cavity with scolexide solutions in
combination with partial cystectomy [19].

Endocystectomy is performed mainly with large
cysts adjacent to large tubular structures, when it is im-
possible to perform pericystectomy, as well as in cases
where there is suppuration of the cyst with abscessing
[34]. Leaving a fibrous capsule increases the risk of
postoperative complications and the risk of relapse of
the disease [19, 34].

Many methods of treatment of the residual cavity
are described: omentoplasty, capitation and external
drainage, or synthetic fibrin. In a retrospective study
of Baliket al with 304 patients [35], it was shown that
external drainage has a significantly higher level of
complications, such as infection of the residual cavity
and the formation of bile fistulas.

We found only one randomized trial that compared
radical surgery with conservative surgery. The conclu-
sion was that conservative surgery leads to a signifi-
cantly higher frequency of early relapses compared to
radical surgery [36].

Pericystectomy

Pericystectomy is the total removal of an echino-
coccal cyst with a fibrous capsule [19, 36-37]. When
the echinococcal cyst is mobilized and the fibrous cap-
sule is isolated from the liver parenchyma in order to
prevent complications, all tubular structures are care-
fully ligated and clipped. Excision of a parasitic cyst
with a fibrous capsule (pericystectomy) is indicated
for complicated forms of echinococcosis, especially
with significant calcification of the fibrous capsule of
the parasite. Complete removal of a cyst with a fibrous
capsule is a more radical intervention, for it more re-
liably prevents relapses of the disease, and modern
methods of hemostasis during surgery allow for inter-
vention with minimal blood loss [37].

Total pericystectomy has long been considered the
“gold standard” of CE treatment [38]. Radical resection
of the liver for CE in comparison with partial cystecto-
my is safer in terms of complications and relapses [39].

Liver resection

Liver resection in echinococcosis is the most radi-
cal operation that provides the best guarantee against
the occurrence of relapses of the disease [34]. Resec-
tion interventions have their advantages and disadvan-
tages, the choice of technique is made by a specialist.
In atypical operations, when only the affected area is
excised and most of the liver is preserved, there is still
arisk of bleeding.

Complications

Intraperitoneal rupture and breakthrough is the
most common complication of CE and occurs in 3-17%
of cases [40], as well as a breakthrough into the bile
ducts [41]. Endoscopic retrograde cholangiopan-
creatography (ERCP) determines the presence of a
cystobiliary fistula for choosing the treatment in the
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pre- and postoperative periods. Endoscopic sphinc-
terotomy for surgical treatment of large-diameter cysts
can lower the frequency of postoperative biliary fistulas
from 11.1% to 7.6% [41], and in the postoperative peri-
od it can also provide possibility to treat postoperative
biliary fistulas [42].

Postoperative period

Follow-up in the early and late postoperative pe-
riod is recommended for the first month, third month,
sixth month and twelfth month in the first year, and
then every six months for the following two years, and
then once a year, depending on the relevant clinical
conditions. With CE, it is challenging to estimate the
frequency of relapses. Therefore, ultrasound monitor-
ing is sometimes carried out for up to ten years, during
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