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Case report of cerebral
cystic echinococcosis in a
5-year-old child

Denis Menschaert*, Aurore Daron and Julie Frere

Pediatric department, University Hospital of Liege, Liege, Belgium

Cystic echinococcosis is a zoonosis caused by the larval form of the tapeworm
Echinococcus granulosus. It has a worldwide distribution and represents a
particularly significant economic and health burden in endemic areas. The
most affected organs are the liver and the lungs. Cerebral involvement is
relatively rare. This is a case study of a clinical presentation of cerebral cystic
echinococcosis in a 5-year-old female patient of Moroccan origin who had
developed recurrent seizures. Currently, diagnosis is based on radiological
imaging in the context of anamnestic suspicion. Beyond the conclusions that
can be drawn from the various case reports, there are no guidelines on
management methods or randomized controlled trials that have compared
management methods, and their absence can be deleterious for children. We
present this clinical case report to add to the existing ones and to assist clinicians
in their therapeutic decision-making while they await guidelines.
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Introduction

Echinococcosis is a zoonosis caused by the larval forms (metacestodes) of Echinococcus,
a flatworm of the family Taeniae.

Among the Echinococcus genus, four species are pathogenic to humans: E. granulosus,
E. multilocularis, E. vogeli, and E. oligarthrus; the first two of these are the most common
and cause cystic echinococcosis (CE) and alveolar echinococcosis, respectively (1, 2). Most
cases of CE present with a hepatic involvement and remain asymptomatic for years.

CE is mainly found in pastoral areas with sheep or other livestock (3). The endemic
areas are found in the Mediterranean, North Africa, South America, and Central Asia.

The annual incidence of cystic echinococcosis in Europe varies between 1 and 8 cases
per 100,000 inhabitants. In endemic areas, such as Morocco, the average annual prevalence
is between 7,24 and 16 cases per 100,000 inhabitants depending on the region (4).

It is currently estimated that over one million people in the world are affected (5). The
therapeutic management of echinococcosis and the loss of livestock is estimated to cost
approximately 3 billion US dollars annually (5).

We present the case of cerebral CE in a child living in Belgium.
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Case description

H.B. was a 5-year-old girl who had developed recurring
seizures. During crisis, she presented with a rightward gaze
lateralization, excessive chewing, and incoherent speech. Initial
brain MRI revealed an upper-left parietal mass suggesting a
neuroglial cyst. Treatment with valproic acid was initiated. There
was no further occurrence of seizures for 5 months, until valproic
acid had to be increased due to recurrence and an increase in the
number of seizures. Subsequently, a switch to carbamazepine was
made due to further recurrence.

During a viral infection, treated with ibuprofen, H.B. developed
Lyell’s syndrome, probably due to antiepileptic and NSAID
treatment. The current treatment was abandoned and
levetiracetam introduced.

H.B. continued to have an average of one seizure per month for
6 months. In this situation, a brain MRI showed a cystic image with
peri-lesional edema in the left parietal lobe, strongly suggestive of an
echinococcal cyst (Figure 1).

Although serology for echinococcosis was negative, the
diagnosis of cerebral cystic echinococcosis was retained as
anamnesis and imaging outputs were strongly suggestive of this.
Indeed, H.B. lived on a farm in Morocco for several years. Owing to
the risks of dissemination if the cyst ruptured and to the general
risks associated with intracranial surgery, albendazole was started
for 4 weeks, along with dexamethasone to counteract a possible
inflammatory reaction induced by cystic fissure, which could occur
in response to the antiparasitic treatment. Subsequently, serology
for IgG antibodies against E. granulosus was positive.

The surgical procedure comprised puncture of the cyst, which
yielded approximately 10 mL of pus, followed by complete removal
of the capsule. Pathological examination revealed a morphological
aspect consistent with a hydatid cyst caused by E. granulosus. The
postoperative course was without complication. Albendazole was
maintained for 2 months postoperatively to reduce the risk of
intraoperative dissemination of echinococcus.

FIGURE 1

Brain MRI. T2 FLAIR sequence showing a round, unilocular, cystic
image with peri-lesional edema in the left parietal brain, which is
strongly suggestive of an echinococcal cyst. FLAIR, fluid-attenuated
inversion recovery.
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The patient was followed up by neuropediatric and infectious
disease specialists.

Six years later, there had been no recurrence of seizures, but
H.B. presents with some learning disabilities. She is currently still
undergoing antiepileptic treatment with levetiracetam.

Discussion

The onset of infection is always asymptomatic and may remain so
for several years due to the slow growth rate of hydatid cysts. Expansion
occurs at a rate of 1-5 mm per year in 30% of cases, 6-15 mm per year
in 43% of cases, and at an average of 31 mm per year in 11% of cases.
However, 16% of cysts will decrease and then collapse (6).

The symptomatology associated with cyst extension will depend on
several factors (including organ involvement, cyst size, cyst location
within the organ, possible interaction between cyst expansion and the
mass effect that it would have on neighboring organs, and possible
rupture of the cyst) (2, 6, 7). Symptoms, therefore, usually appear when
the cyst compresses the surrounding organs or when it ruptures.

In published cohorts of cerebral CE, the main symptoms are
headache and vomiting, followed by muscle weakness. Seizures
occur in 24% of patients, as they did in our patient (8).

To make the diagnosis, it is important to look at travel history
and any contact with dogs, foxes, or cattle, or work in a pastoral area
or slaughterhouse, during the 5-10 years prior to the onset of
symptoms (6). Our patient had indeed been living on a farm in an
endemic area for the last 5 years.

Beyond anamnestic and clinical suspicion, imaging is a key
element and can strongly suggest or even confirm a diagnosis. CT
scans and MRIs are the most reliable imaging methods for the
diagnosis of cerebral cystic echinococcosis (6, 8). Both CT scan and
MRI are indicated in subdiaphragmatic and extra-abdominal
locations, disseminated involvement, cysts that have become
complicated or preoperatively. The differential diagnosis of a
hydatid cyst on brain imaging should be made with a cyst due to
E. multilocularis or cysticercosis, a subarachnoid cyst, a neuroglial
cyst, or a cystic tumor. A hydatid cyst appears round, well delimited,
and unilocular (8). Most cases of CE are diagnosed by imaging (2),
but biological diagnosis can be useful and relies on the detection of
serum antibodies. The detection of antigens is less specific (3, 7)
because of potential cross-reactions with other tapeworms (3),
cancers, or liver cirrhosis (7).

The current gold standard in clinical biology is the detection of
IgG antibodies against native or recombinant B antigen subunits
from cystic fluid (7, 9). However, an absence of antibodies does not
exclude echinococcosis, as was the case here. Antibody detection
depends on the location, integrity, and viability of the cyst. Hepatic
cysts are more likely to generate antibodies than pulmonary,
splenic, or brain cysts. Similarly, a senescent, calcified, or dead
cyst does not usually generate antibodies, nor does an intact cyst.
The cracking of the cyst, on the other hand, can cause a rapid
generation of antibodies (10), which explains the positivity of
serology in our case after the antiparasitic treatment.

There is currently no therapeutic consensus concerning cerebral
CE, due to the low rate of occurrence (1, 6, 7, 11). Management,
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therefore, is dependent on the experience of the clinician and the
cases reported in the literature.

Benzimidazoles have become the gold-standard
pharmacological option. Albendazole, however, has been found to
be more effective than mebendazole due to a lower effective dose
and better intestinal absorption. Albendazole is administered at a
dosage of 10-15mg/kg/day in children.

The efficacy of albendazole varies according to the class of
lesion: active cysts less than 6 cm in diameter respond well, but the
treatment is less effective on cysts larger than 6 cm in diameter (2,
11, 12).

As an adjuvant treatment, albendazole is effective during the
perioperative period to reduce the viability of cysts during surgery
and the risk of recurrence. Preoperative use for 2 months
significantly reduces cyst viability at the time of surgery, and its
use postoperatively over 2 months significantly reduces the risk of
recurrence (13). However, the long-term efficacy of benzimidazoles
still needs to be assessed (11).

Praziquantel has a protoscolicidal activity (14). It has been
shown that the combination of praziquantel and albendazole,
compared with the use of albendazole alone, significantly reduces
the viability of protoscoleces within the cyst, and, therefore, the risk
of dissemination during surgery (11). Despite this recognized effect
of combined treatment, there is no consensus for the systematic
use of praziquantel (11, 15, 16). Our patient received combined
therapy of albendazole and dexamethasone preoperatively and
albendazole was continued for 2 months postoperatively to
reduce the risk of dissemination.

In conclusion, cystic echinococcosis is a zoonosis caused by the
larval form of E. granulosus that predominantly infests the liver and
lungs. Cerebral involvement accounts for only a very small
percentage of occurrences.

The infection represents an economic and human burden in
highly endemic areas, such as North and Central Africa, Central
Asia, and South America, specifically for E. granulosus, and
European countries are affected by an increase in the prevalence
of E. multilocularis.

This case initially raised no anamnestic suspicions and,
therefore, the imaging was not suggestive. This was not the first
diagnosis of cerebral echinococcosis in Belgium, and it was
necessary to obtain anamnestic complements to raise suspicion,
which explains the delay of diagnosis.

It is important to know that the diagnosis is made based on
radiological imaging within the context of anamnestic suspicion.
Serology may remain negative on initial diagnosis, and, therefore,
should not delay treatment.

References

1. Brunetti E, Kern P, Vuitton ADWriting Panel for the WHO-IWGE. Expert
consensus for the diagnosis and threatment of cystic and alveolar echinococcosis in
humans. Acta Tropica (2010) 114:1-16. doi: 10.1016/j.actatropica.2009.11.001

2. McManus DP, Zhang W, Li ], Bartley PB. Echinococcosis. Lancet (2003) 362
(9392):1295-304. doi: 10.1016/S0140-6736(03)14573-4

Frontiers in Tropical Diseases

10.3389/fitd.2023.1090644

Currently, beyond from the conclusions that can be drawn from
the various case reports, there are no guidelines for the treatment of
cerebral CE in children, and their absence could be deleterious. We
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multidisciplinary experience of physicians.

This type of case report will add to the existing ones and help
clinicians in their future management of cerebral echinococcosis in

children while they await guidelines.
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