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Case Report

Alveolar echinococcosis of the liver with a rare infi ltration of the adrenal gland
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Summary

Human alveolar echinococcosis (AE) is a silently-progressing disorder that has become a threat in 
many countries. Since 2000, when the fi rst case was recorded, the number of human AE patients 
in Slovakia is on continuous raise. The article presents a rare case of alveolar echinococcosis with 
infi ltration in the adrenal gland and discusses the problems associated with differential diagnosis of 
the disease. In 2016, abdominal ultrasound performed due abdominal pain complaint showed the 
presence of cystic lesions in the right liver lobe of 54-year old female patient. During surgery, an-
other lesion in the right adrenal gland was found, and neoplastic processes or echinococcosis were 
considered in the differential diagnosis. Due to unclear correlation between radiology, serology and 
histopathology results and endemic situation in Slovakia, molecular examination was recommended. 
Subsequently E. multilocularis was confi rmed as etiological agent of infection. Alveolar echinococ-
cosis is considered as a rare disease, with very few patients referred to clinicians or hospitals that 
sometimes have almost none existing experience with the diagnosis and treatment of the disease. 
Therefore, the establishment of networks or reference centres specialized on management of the 
disease would be suitable way to provide the patients with the best care and improve the disease 
diagnosis, treatment and  prognosis.
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Introduction

Human alveolar echinococcosis (AE) is a life-threatening parasit-
ic disease caused by larval stage (metacestode) of the fox tape-
worm, Echinococcus multilocularis. It is an important zoonotic 
parasite, widely distributed in the northern hemisphere that pre-
dominantly circulates in wildlife within carnivores (foxes, wolves, 
raccoon dogs, jackals) as defi nitive host and different species of 
small mammals as intermediate hosts (Eckert & Deplazes, 2004; 
Romig et al., 2017). Human infection occurs after the accidental 
ingestion of the infective parasite eggs from contaminated envi-

ronment. Without careful clinical management, the disease has a 
poor prognosis and can result in the death of an infected patient 
within 10 to 15 years (Eckert & Deplazes, 2004). The liver is the 
most often affected organ and the parasite shows features similar 
to malignant tumours with local invasive and infi ltrative growth and 
metastasis formation (Brunetti et al., 2012; Gottstein et al., 2015a). 
Several types of complications may occur in affected patients. 
Among many others those include biliary obstruction, septicaemia 
due to repeated cholangitis, bacterial infection of necrotic cavities 
in the lesion and portal hypertension (Brunetti et al., 2010; Piar-
roux et al., 2011; Gottstein et al., 2015b). 
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In the last two decades, increased incidence of AE and prevalence 
of E. multilocularis in some European countries, e.g. in Switzer-
land, parts of France, Germany and Austria, and its significant 
expansion into the Northern, Eastern and Western Europe have 
been documented. Moreover, the endemicity of the parasite in 
fox populations of Baltic States, Poland, Slovakia, Romania, and 
Slovenia and the increase in incidence of human AE cases have 
been confirmed (Combes et al., 2012; Wahlström et al., 2012; Mar-
cinkuté et al., 2015; Gottstein et al., 2015b) pointing out on the 
relevance of the issue. The correct diagnostic and therapeutic ap-
proach is crucial to improve the prognosis of patients and prolong 
their survival rate. The article presents a rare case of alveolar echi-
nococcosis with infiltration to the right adrenal gland and discusses 
differential diagnosis of the disease.  

Case Presentation

A 54-year old female patient without any pre-symptomatic period 
had been monitored since 2012 for a mild hepatomegaly and liver 
steatosis. In 2016, abdominal pain under the right costal margin 
appeared. Abdominal ultrasound revealed the presence of cystic 
lesions in the right liver lobe. Subsequent computed tomography 
confirmed the proliferation of lesions into the S5 and S8 liver seg-
ments and the presence of smaller cyst on the periphery of lesion 
(Fig. 1). For differential diagnosis a neoplastic process and echino-
coccosis were considered. Serological ELISA examinations for the 
presence of antibodies to Echinococcus spp. using E. granulosus 
antigen B (AgB) and E. multilocularis somatic antigen were per-
formed according to Reiterová et al. (2014). The results confirmed 

Fig. 1. Computed tomography. Axial image of the abdomen. White arrow shows extensive infiltration of right liver lobe (white arrow) and smaller (daughter) cyst on its 
periphery (black arrow).
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the presence of high antibody titres of antibodies to E. granulosus 
and medium antibody titres to E. multilocularis. Consequently, the 
chemotherapy with albendazol was initiated and radical surgical 
resection to reduce the parasitic mass was recommended. During 
the extensive hepatectomy of the right liver lobe (S5 – S8 seg-
ments) an infiltration in a right adrenal gland (Fig. 2) was identified. 
Therefore a right-side adrenalectomy was also performed. Results 
of histopathological examination on biopsy material indicated 
cystic echinococcosis. However, due to unclear radiologist image 
interpretation, histopathological diagnosis and serological results 
as well as endemic situation in Slovakia, the molecular examina-
tion was recommended. After the DNA isolation utilising QIAGEN 
DNeasy Blood & Tissue Kit (Hilden, Germany), the PCR amplifi-
cation of mitochondrial nad1 gene was performed with specific E. 
multilocularis primer pair according to Schneider et al. (2008) with 

positive result. Subsequent Sanger Sequencing of amplification 
product confirmed E. multilocularis as etiological agent of infection 
and the diagnosis of alveolar echinococcosis with the secondary 
infiltration to right adrenal gland was confirmed. Currently, the 
patient is followed up at the Clinic of Infectology and treated by 
albendazole.

Ethical Statement and/or Informed Consent

The patient agreed with all examinations and publication of case 
report and signed the informed content. No identifying data are 
presented in the paper. Study was performed in accordance with 
the ethical standards as laid down in the Declaration of Helsinki of 
1975, as revised 2013.

Fig. 2. Computed tomography. Axial image of the abdomen. Infiltration of right adrenal gland (white arrow).
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Discussion

Human alveolar echinococcosis is a silently-progressing hepatic 
disorder that has become a threat in many countries. In Slovakia, 
as well as in majority of European countries, the expanding red 
fox populations and their urbanisation are underlying factors that 
increase the infection risk for humans (Hegglin et al., 2015; Liccioli 
et al., 2015; Marcinkuté et al., 2015). In Slovakia, since 2000 when 
the first case was recorded, the number of human AE patients is 
on continuous raise (Antolová et al., 2020).
Larval stage of E. multilocularis usually proliferates in affected 
organ (most often liver) as a multivesicular structure that may 
involve several liver segments, which expand along liver vessels 
and biliary tract, and finally infiltrate neighbouring organs (Kern et 
al., 2006). 
The disease has no pathognomonic clinical signs and its prelimi-
nary diagnosis often depends on the results of imaging methods 
and serological examinations. Regarding differential diagnosis, 
especially when more or less accidental detection of liver lesions 
are confirmed, the neoplasms, focal hepatic lesions and abscess-
es are often considered. The most frequent AE morphological 
profile is characterized by intrahepatic heterogeneous, infiltrative 
mass with irregular outlines and necrotic centre that appear on 
ultrasound as hypoechoic and hyperechoic lesions (Reuter et al., 
2001; Vuitton & Bresson-Hadni, 2014). Serological ELISA exam-
ination is a method of choice to confirm the presence of specific 
antibodies to Echinococcus spp., often followed by more specific 
Western blot. However, due to cross reactivity between E. multi-
locularis and E. granulosus and some other parasitic species and 
occasionally the absence of specific antibodies production in ap-
proximately 5 % of patients (Eckert & Deplazes, 2004; Fecková et 
al., 2020) the results of serology may be contradictory. Therefore, 
to confirm the diagnosis, a histopathological examination or de-
tection of parasite-specific DNA should be also performed (Kern, 
2010). Histologically, lesions are characterized by the parasitic 
germinal layer surrounded by acellular laminated layer. Next lay-
ers are formed by epithelium-like macrophages, concentric layers 
of immune response cells (macrophages, lymphocytes, and eo-
sinophils), cells involved in fibrosis development, collagen bundles 
and various components of extracellular matrix (Reuter et al., 
2001; Vuitton & Bresson-Hadni, 2014). 
In presented case, the conclusion of radiologist was unclear and 
the results of serology and histopathology suggested cystic echi-
nococcosis, the infection caused by E. granulosus. Nevertheless, 
the results of imaging techniques and histopathology often depend 
on the experience of medical staff and can be associated with 
some degree to subjective error. Moreover, antigen B used for de-
tection of antibodies to E. granulosus shows cross reactivity with 
E. multilocularis (Eckert & Deplazes, 2004; Fecková et al., 2020). 
Therefore, based also on previous experience of medical person-
nel and the current epidemiological situation in Slovakia, the mo-
lecular analysis of biopsy material was recommended. Afterwards, 

the diagnosis of alveolar echinococcosis was confirmed. An early 
differentiation between alveolar and cystic echinococcosis (before 
the surgery) plays a key role in the management of the disease, 
therapy and further prognosis of the patient. The therapeutic ap-
proaches are different. On the subject of cystic echinococcosis 
radical surgery or percutaneous treatment (e.g. PAIR – puncture, 
aspiration, injection, re-aspiration) with the temporal administra-
tion of benzimidazoles is generally indicated. In case of alveolar 
echinococcosis, the benzimidazole treatment is mandatory in all 
patients where accepted length of the treatment is 2 years after 
the complete resection of lesions or for lifetime in all other cases. 
Radical surgery is the first choice of treatment in all cases suitable 
for total resection, and interventional procedures are preferred be-
fore palliative approach (Brunetti et al., 2010). 
In presented case, a secondary metastatic process in the right ad-
renal gland was detected during the surgery. The metastases can 
be formed by continuitatem or by haematogenous or lymphatic 
route (Kern 2010). In the case of adrenal glands, the continuous 
spread is the most probable. Nevertheless, the primary or sec-
ondary involvement of adrenal glands is not frequent. Spahn et al. 
(2016) found information only on eight patients with the primary 
alveolar echinococcosis of adrenal glands when searched the lit-
erature sources published by 2016. Secondary metastases were 
recorded only in one (herein presented) of 80 Slovak patients re-
corded at the Institute of Parasitology SAS (Antolová, unpublished 
data). In France, the extent of AE was assessed in 362 patients, 
but none of 79 cases with regional extension or metastases suf-
fered from adrenal gland involvement (Piarroux et al., 2011). In Po-
land, in 30 of 121 AE cases diagnosed between 1990 and 2011 the 
spread to the other organs was detected, but none was found in 
adrenal gland (Nahorski et al., 2013). Wang et al. (2015) analyzed 
data of about 159 patients that underwent surgery in Xinjiang, Chi-
na between 2003 and 2013, and the metastasis in adrenal gland 
was found in one case. On the other hand, in the study of Kern 
et al. (2003) the most frequently secondary affected organ was 
the diaphragm (59 of 178 patients with metastases), followed by 
kidneys and/or adrenal glands (26 of 178 patients). 
Alveolar echinococcosis is regarded as a rare and neglected dis-
ease, with very few patients referred to the clinicians or hospitals 
that sometimes have almost none experience with diagnosis and 
treatment of the disease. Therefore, the conception of networks or 
establishment of clinical centre (Reference centre) specialized on 
management of the disease present suitable way to provide the 
patients with the best care and improve their disease prognosis. 
In conclusion, unusual course or clinical picture of the disease to-
gether with the lack of medical staff experience can be limiting 
factors for differential diagnosis of alveolar echinococcosis in the 
practice. In presented case, results of imaging examinations to-
gether with the presence of metastatic lesion in right adrenal gland 
suggested malignant process. Later, due to uncertain results in 
histopathology and serology, cystic echinococcosis was thought 
out, and finally only molecular examination of biopsy material clar-
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ified the etiology of the infection. Therefore, we point out on the 
importance of accurate differential diagnosis of echinococcosis,  
particularly in the countries with simultaneous occurrence of sev-
eral Echinococcus species. Every aspect of clinical and laboratory 
results should be considered carefully and responsibly and the use 
of highly specific molecular techniques is recommended in uncer-
tain cases. 
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