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SUMMARY

Introduction Echinococcus multilocularis causes multilocular or alveolar echinococcosis, which differs
from infection caused by Echinococcus granulosus in clinical presentation in humans. The most common
definitive hosts for E. multilocularis are foxes and jackals, while domestic mammals like dogs and cats are
rare. Humans are rare and accidental intermediate hosts. Cystic echinococcosis in humans is endemic in
Serbia, while more severe alveolar echinococcosis has not yet been recorded.

Case outline We present a case of a 67-year-old female from a small village in the Sremska Mitrovica
municipality. The onset of symptoms was several years ago, with liver pain which progressed over time.
Differential diagnoses included benign liver tumors like haemangioma, cystic echinococcosis and ab-
scess formed in the cystic echinococcal lesion. Left lateral hepatectomy was performed, and S II/1ll liver
segments were removed. Pathological examination showed numerous small empty vesicle spaces with
chitin membrane without protoscolices, surrounded by massive fibrosis and infiltrative growth into
the liver parenchyma, all indicative marks of multilocular echinococcosis. Surgical margins were found
positive for echinococcal vesicles showing that echinococcal tissue was not completely removed. Thus
albendazole therapy was introduced. Epidemiological interview revealed that the patient lived in an
endemic region of multilocular echinococcosis, in a house with two hunting dogs and backyard where
contamination of soil with fox feces could occur.

Conclusion This is the first case of human multilocular echinococcosis recorded in Serbia, which should
alert the medical community to improve prophylactic and diagnostic procedures and surgical techniques
to better manage this zoonotic disease.
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INTRODUCTION

Echinococcosis is a well-known, often devas-
tating parasitic disease in humans, which also
has a great economic impact for livestock pro-
duction all over the world. More than a milion
people are actually infected each year, as re-
ported by the WHO in 2021.

The Echinococcus genus involves small tae-
niid cestodes, with E. granulosus and E. mul-
tilocularis as the two main species. Currently,
only E. granulosus (sensu lato) is endemic in
Serbia, with two variants, E. granulosus sensu
stricto and E. canadensis, causing well-known
cystic echinococcosis in humans [1, 2]. Human
infection occurs through direct or indirect con-
tact with dogs that carry adult cestodes in their
small intestine. Echinococcal cysts in humans,
larval stage or metacestode, are primarily lo-
calized in the liver but can also be found in
other organs, including the brain and bones.
Their growing pattern is expansive, but surgical
enucleation is possible.

The adult form of E. multilocularis lives in
the small intestine of carnivores, primarily
foxes and jackals. In intermediate hosts (wild

rodents such as voles or field mice), this ces-
tode produces numerous small cystic forma-
tions, primarily in the liver, representing larval
forms filled with protoscolices. In humans, who
are not natural hosts, cysts are also primarily
localized in the liver but usually remain ster-
ile, not containing protoscolices. Multilocular
echinococcosis in humans is dangerous because
parasitic cysts grow infiltratively into the liver,
resembling malignant tumors, and can metasta-
size into surrounding tissues and other organs
including the brain.

The first report of multilocular echinococ-
cosis in Serbia was in an animal, a beaver from
Zasavica, the Special Nature Reserve near the
Srem region of the Province of Vojvodina,
which is its northern part between the Sava
and the Danube rivers [3]. The beaver, being
an intermediate host, had a liver lesion, and
the dilemma was whether it was a natural local
infection or it was imported from Germany,
from where the beaver was brought into the
Zasavica Reserve. Recently, the Srem region
in Serbia was identified as endemic for wild
animal multilocular echinococcosis. In this re-
gion, 17.9% of foxes and 14.3% of jackals were
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registered as infected with the intestinal adult form of E.
multilocularis [4]. Interestingly, a recent paper from Serbia
reported a larval form of E. multilocularis in the liver of a
golden jackal, showing the jackal can be both a definitive
and intermediate host [5].

Since no cases of human multilocular echinococcosis
have previously been reported in Serbia, clinical recogni-
tion of this disease is a most important issue. We here
report the first case of human multilocular echinococcosis
in Serbia.

CASE REPORT

We present a case of a 67-year-old female patient with up-
per abdominal symptoms that started a few years earlier,
with weakness and gastritis, and a hiatal hernia. Three
years prior to operation, the patient had an episode of col-
lapse, and a subsequent medical examination revealed a
liver lesion, which progressively worsened with liver pain.
Benign liver tumors such as hemangioma, cystic echino-
coccosis, and abscess in a cystic echinococcal lesion were
included in the differential diagnosis. Blood tests showed
mild anemia, erythrocyte sedimentation of 16-20 mm, and
no eosinophilia. Immunological markers characteristic of
liver tumours such as carcinoembryonic antigen, alpha-
fetoprotein and carbohydrate antigen 19-9 were whitin
normal limits, as was serology for echinococcosis. Before
the operation, pulmonary and cardiac functions were nor-
mal. Liver segments S II /III were removed by left lateral
hepatectomy.

The specimen received for pathological analysis was a
resected liver fragment, 11 x 6.5 x 5.2 cm in size (Figure
1). Capsular surface was thin, slightly uneven and glisten-
ing. The surgical margin was coloured green. On a cross-
section, one larger (5.3 x 5 x 3.3 cm) and a few smaller
cystic cavities were present in the centre of the liver frag-
ment. Cavities contained yellowish, thick and pasty ma-
terial, and their inner surface was thickened and rugged.
The remainder of the liver parenchyma was brown and
homogeneous. Pathological examination clearly showed
multilocular echinococcosis with numerous small empty
vesicle spaces with chitin membrane without protoscoli-
ces, surrounded by massive fibrosis and infiltrative growth
into the liver parenchyma. Surgical margins were found
positive for echinococcal vesicles (Figure 2) showing that
echinococcal tissue was not completely removed. Thus
albendazole therapy was introduced.

Epidemiological interview revealed that the patient
lived in the endemic region for multilocular echinococco-
sis, in the village Radenkovi¢ (coordinate: 44° 55’ 16.8" N,
19°29'21.6" E) in the municipality of Sremska Mitrovica,
Vojvodina Province (Figure 3), in a house with two hunt-
ing dogs, and backyard where contamination of soil with
fox feces is possible.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.
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Figure 1. Liver resection with uneven central cavitation, macroscopic
view
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Figure 2. Pathohistology of the liver lesion: A - uneven shapes of echi-
nococcal membranes; B - layered membrane structure; C - membrane
on the resection margin, stained with green ink; D - extensive fibrosis
around alveolar membranes, reticulin stain (A, B, C — hematoxylin-
eosin; D - Gordon and Sweet's silver staining)
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Figure 3. Village Radenkovi¢ in Sremska Mitrovica municipality near
Zasavica Reserve, where a beaver infected with E. multilocularis was
found ten years earlier [from Wikipedia, modified (https://upload.wi-
kimedia.org/wikipedia/commons/archive/8/85/20110531171606%2
1Northern_macva03_map.png, 07.01.2023]

DISCUSSION
Rudolf Virchow first recognized multilocular echi-
nococcosis in 1855 (“Die multiloculare, ulcerirende

Echinokokkengeschwulst der Leber”) as a distinct form
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Multilocular echinococcosis in Serbia

of the disease characterized by many small alveolar spaces
surrounded by echinococcal membranes, with rare or no
protoscolices at all [6]. Virchow described an infiltrative
lesion growth in a liver, with central cavitation filled with
necrotic fluid, similar to what we found in our patient.
Pathohistological diagnosis of multilocular echinococ-
cosis based on surgical material is completely sufficient,
as described in classical textbooks (Binford, Conor. AFIP,
1976; Saltykow, 1951). In liver needle biopsy of a suspected
lesion, the histomorphological diagnosis of echinococcosis
is easy if chitin membranes are found. The presence of
protoscolices or at least chitin hooklets suggests hydatid
or cystic echinococcosis because alveolar or multilocular
echinococcus does not produce protoscolices in humans.
Hence the absence of protoscolices or hooklets in a mate-
rial is considered an important morphological diagnos-
tic criterion of multilocular or alveolar echinococcosis.
The distinction between multilocular echinococcosis and
multiple cystic echinococcosis, following the rupture of a
primary liver cyst and dissemination of protoscolices with
their cystic metamorphosis, may represent a diagnostic
challenge. We described a case in a 12-year-old girl with
disseminated peritoneal cystic echinococcosis localized in
the small pelvis and ovary [1]. When only biopsy material
is taken from a patient, the monoclonal antibody Em2G11,
highly specific for E. multilocularis, may be helpful [7].
The increase in the fox and jackal populations as a re-
sult of the eradication of rabies in Serbia [8] caused the
spread of their parasites, not only E. multilocularis [9] but
Capillaria aerophila, agent of pulmonary capillariasis, too
[10]. Multilocular echinococcosis has recently been re-
ported in the neighbouring countries of Serbia, including
Croatia [11] and Bosnia and Hercegovina [12]. The first
human case in Croatia had mushroom-picking in the forest
as a risk factor, and interestingly, the patient in question also
came from the Srem region. The part of Sremska Mitrovica
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municipality, where the village Radenkovi¢ is located, is
south of the river Sava, which is near the place where the
first case of E. multilocularis was found in a beaver 10 years
ago [3]. This part geographically belongs to the Macva re-
gion, but administratively to the Vojvodina Province. Taken
together, these findings show an expansion of the area of
multilocular echinococcosis to the south.

In Serbia, where cystic echinococcosis is endemic,
multilocular echinococcosis is becoming a new diagnos-
tic and therapeutic challenge. To start with, careful use of
terminology is important, because multiple cystic echino-
coccosis is not multilocular echinococcosis [13, 14]. The
range of diagnostic tools for multilocular echinococcosis
has increased lately, especially with the introduction of
molecular methods [15, 16, 17], and those need to be in-
troduced in routine medical practice in Serbia.

E. multilocularis, a zoonotic agent whose eggs are very
resistant to low temperatures and disinfectants, is in expan-
sion in Europe, including in countries neighboring Serbia
such as Hungary [18] and Croatia [11], as well as across
the world, notably in some Asian countries [19, 20]. The
treatment of choice is obviously surgery, but therapeutic
options in complicated inoperable cystic and multilocular
echinococcosis are quite limited, and long-term (up to life-
long) albendazole is the first line treatment [21].
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MpBu Npeno3HaTH Cy4aj MyATUNOKYNapHE EXMHOKOKO3e Kog, /byau y Cpbuju

[Jywat Jlanowesnh'?, MupjaHa KnuBojuHoB??, BaneHTuHa Vcakosuh?, lejaH MBaHos?*, BnagaH TpuyHoBwh?, Maja Pyxuh?*

'Mactepos 3aBog, Hoeu Cag, Cpbuja;

2YHuBep3uTeT y HoBom Capy, MegnumHckn dakyntet, Hosu Cag, Cpbuja;

3YHMBeP3UTETCKM KIMHUYKN LieHTap BojoguHe, LieHTap 3a natonorujy u xuctonorujy, Hosu Cag, Cpbuija;
*YHIBEP3UTETCKM KNMHWYKM LieHTap BojsoamHe, KnnHnka 3a abgomuHanHy xupyprujy, Hosu Cag, Cpbuja;
YHVBEP3UTETCKM KNUHUYKK LieHTap BojBoanHe, KnuHuka 3a uHpekTBHe 6onectu, Hosu Cap, Cpbuja

CAXETAK

YBop /IHpeKTVBHY areHC MyNTUNOKYapHe UK anBeosiapHe
eXMHOKOKO3e, Echinococcus multilocularis, BpcTa je pasnnynta
og E. Granulosus, Koju ©3a3rBa LCTNYHY EXVHOKOKO3Y, He CaMO
1o 61OJOLIKMM CBOjCTBMMA HEro 1 Mo KIMHUYKOM 3Hauajy Kog,
JbyAM, KOjVi MOTY BUTW PETKI 1 CIyYajHX MPenasHm 4oMahnHu.
JeduHntuBHY fomahuHw 3a E. multilocularis o6vnuHo cy nucuue
1 WaKanu, a peTku cy gomahu cmcapm nonyT naca v Mayaka.
LinctnyHa exnHokoKo3a Kog sbyan y Cpbuju je eHaeMcKa, [oK
M0 KIIMHUYKOM TOKY 1 UICXOAy MHOTO OMacHwja MynTUMIOKYapHa
eXMHOKOKO3a Huje joLl npeno3Hara.

Mpukas 6onecHnka Haw cnyyaj je 6vna xeHa, 67 roguHa, 13
masnor cenay onwtuHn Cpemcka MuTtpoBuua. beHu cumnTo-
MU Cy MOYeNy HEeKOJIMKO roAMHA paHuje 1 MPOrpecmBHO Cy ce
roropLuaBany ca 6onom y jetpu. Y andepeHumjanHy amjarHo-
3y YKIbYY€HU Cy BEHUTHU TYMOPH jeTpe, MOoMyT XeMaHr1oma,
LMCTUYHE EXMHOKOKO3€E 1 ancLeca y LCTUYHOj EXMHOKOKHO]
ne3uju. CermeHtn jetpe C II/1ll cy yknoreHn neBom natepasn-
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HOM XenaTekToMunjoMm. MaToX1CTONOLKNM NPernefom jacHo je
yTBphHeHa MynTUnoKynapHa eXMHOKOKOo3a ca 6pojH1M Manvm
NpasHVM Be3VKyflaMa Of XUTUHCKMX MEMOPAHO3HUX NPOCTOpa
6e3 NpoToCKONeKca, OKPYKEHUX MacMBHOM ¢pr1bpPO30M 1 ca
VHOUATPATVBHMM TUMOM pacTa y napeHxumy jetpe. EXHOKOKHe
Be3WKyJie cy HaheHe 1 Ha XMPYPLUKAM MapruHamMa v 3aksbyudy-
jemMo fia Huje NoTMyHO YKNOHEHO LieNo eXMHOKOKHO TKMBO, Te
je npenopyueHa Tepanuja anbeHgasonom. Enngemvionolkom
aHKeToM yTBpHEHO je Aa 6onecHMLa XUBY Y EHLEMCKOM pe-
TVIOHY MYNTUNOKYNapHE eXVHOKOKO3€, y Kyhi ca fiBa loBauka
rca v aBopuwTeM rge je moryha KoHTaMyHaLmja 3embuLuTa
JINCUYjIIM N3METOM.

3aksbyyak OBaj Cyyaj je NpBY NPeno3HaTy CIyyaj MyTUIOKY-
napHe exrHoKoko3e Kog Jbyan y Cpbuju. Mopamo nobosbLuati
NpodUNaKTUYKe 1 AMjarHOCTUYKE NPOLIEAYPE U XMPYPLLKY TEX-
HUKY 32 OBY 300HOTCKY 6osecT.

KmyuHe peun: Echinococcus multilocularis; xymanu cnyyaj; Cp-
6uja; Cpemcky pervoH; MausaHcKu pernoH; BojsoanHa
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