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Isolated Cerebral Alveolar
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Cerebral alveolar echinococcosis (AE) is rare and mostly asso-
ciated with liver involvement. We report an exceptional case of
a 62-year-old man with a hereditary hemorrhagic telangiectasia
harboring a primary cerebral AE mimicking neurocysticercosis
with >100 cerebral lesions and without liver involvement.
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Human alveolar echinococcosis (AE) is a rare zoonotic infection
caused by the metacestode of the fox tapeworm, Echinococcus
multilocularis. Endemic regions of AE are mainly limited to the
Northern Hemisphere, especially to western China, Central
Europe, Alaska, Russia, and Japan [1]. The main risk factors as-
sociated with human AE are rural settings, living near a forest,
mountain climate, being a farmer, and being a dog owner.
Humans become accidentally infected through the ingestion
of eggs shed in the feces of definite hosts (eg, foxes, dogs) [1].
Primary extrahepatic involvement of AE is rare, and cerebral
involvement is unusual [1]. We report an exceptional case of
primary cerebral AE in which imaging showed multiple small
round contrast-enhancing lesions. We will discuss the general
diagnostic approach of brain abscesses, including the differen-
tial diagnosis of multiple abscesses and the physiopathology of
isolated brain involvement in this case of AE.
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CASE REPORT

We report the case of a 62-year-old pig breeder who lived in
Normandy (France) and never traveled abroad. He used to eat
fruits and vegetables from his own garden. His medical history
was marked by a definite diagnosis of hereditary hemorrhagic
telangiectasia (HHT) visceral arteriovenous malformations
(AVMs). In December 2016, he was admitted to a general hospi-
tal because of an acute headache, confusion, and gait disorders.
Physical examination revealed left ptosis, ataxia, dysarthria,
and mucocutaneous telangiectasia. A brain magnetic resonance
image (MRI) showed multiple parenchymal small gadolini-
um-enhancing lesions with hypointense signals in T1-weighted
sequences, associated with a large perilesional edema in flu-
id-attenuated inversion recovery (FLAIR) sequences (Figure 1A
and E). Cerebrospinal fluid (CSF) withdrawn on day 2 revealed
a lymphocytic meningitis with 230 white cells/mm?®, a protein
content of 1g/L, and normal glycorrhachia. Suspected pyogenic
brain abscesses were treated by cefotaxime and metronidazole.
Blood and CSF cultures were sterile, and C-reactive protein
was normal. Blood samples obtained for serological testing to
detect Coxiella burnetii, Rickettsia spp., Bartonella henselae,
Bartonella quintana, Brucella spp., Treponema pallidum, and
HIV were negative. A second-step CSF analysis was negative for
mycobacteria (polymerase chain reaction [PCR] and culture),
Toxoplasma gondii (PCR), Cryptococcus spp., and Nocardia spp.
At day 5, the patient’s neurological status deteriorated, result-
ing in aphasia and right hemiplegia. Thoracic and abdominal
CT and abdominal ultrasound (US) were normal. Albendazole
and corticosteroid were added to the treatment because of a
suspected neurocysticercosis (due to both his occupation and a
consistent brain imaging presentation, although this condition
is extremely rare in metropolitan France) or necrotic cerebral
metastasis. The patient was referred to the Infectious Diseases
Unit of the University Hospital of Caen, Normandy, on day 11.
As serum and CSF serology for cysticercosis were negative, cor-
ticosteroid and albendazole were stopped. A first brain biopsy
(day 18) only showed inflammation consistent with an extra-ab-
scess biopsy, leading to a second brain biopsy (day 30), which
showed necrotic tissue with eosinophilic material composed of
fragments of a laminated layer, intensely colored by the peri-
odic acid-Schiff (PAS) stain and Grocott’s methenamine silver
stain (Figure 2). No germinative layer was noted. A tapeworm
was suspected, but its genus could not be identified. The results
of the bacteriological analyses of the brain tissue performed by
direct examination, standard culture, universal bacterial PCR
targeting the 16S rRNA gene, specific culture, fungal and myco-
bacterial culture, and PCR of Mycobacterium spp. were nega-
tive. An exceptional case of autochthonous neurocysticercosis
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Figure 1. Sagittal T1-weighted contrast-enhanced (A-D) and fluid-attenuated inversion recovery (E-H) magnetic resonance image (MRI) showing enhancement of multiple
lesions before treatment with albendazole with intense peripheral edema (A, E) and after 4 weeks of treatment (B, F). Six weeks after the end of treatment, the MRI showed
a relapse with new lesions (C, G). After 6 months of albendazole, the MRI showed an improvement of the lesions and the edema (D, H). Abbreviation: FLAIR, fluid-attenuated

inversion recovery.

infection being again suspected, albendazole was restarted at
day 30 for 4 weeks, leading to a progressive clinical improve-
ment. The MRI at the end of the albendazole treatment (day
58) showed a decrease in the size and number of lesions (Figure
1B and F). Six weeks later (day 100), a new MRI revealed a
relapse with an increase in the size and number of lesions
(Figure 1C and G). At this time, a specific Taenia solium PCR
test was negative at the second brain biopsy; a pancestode PCR
sequencing assay, using the universal primers JB3 and JB4.5
targeting the cytochrome c oxidase subunit 1 gene, was per-
formed; it revealed the presence of Echinococcus multilocularis
(GenBank accession number MH707444) [2]. Retrospective
analyses of stored serum samples by the French national ref-
erence center for Echinoccocosis at days 45 and 60 were weakly

positive for E. granulosus antigens: indirect hemagglutination
(Fumouze) titer 160 and Eg enzyme-linked immunosorbent
assay (ELISA; Bordier Affinity Product) index 1.3; and strongly
positive for E. multilocularis antigens: Em2plus ELISA (Bordier
Affinity Product) index 3.6 and Western blot (LDBio diagnos-
tics) showing bands of 7, 18, and 26-28 kDa. Thoracic and
abdominal CT and abdominal US confirmed that the infection
was localized only to the brain. Long-term albendazole (400 mg
bid) treatment was started, allowing an improvement of lesions
on MRI after 6 months (Figure 1D and H).

DISCUSSION

AE is a rare zoonotic infection caused by E. multilocularis. In
Europe, the main AE-endemic areas are classically restricted to

Figure 2. Well-limited lesion in cerebral parenchyma with peripheral inflammatory tissue (arrows) surrounding fragments of laminated material (stars) colored by periodic

acid-Schiff (PAS) and Grocott stains. A, Hematoxylin and eosin stain. B, PAS. C, Grocott.
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north of the Alps [1]. However, there are new reports suggesting
that the prevalence of human AE has increased in many new
areas such as the Baltic region, Turkey, Romania, Slovakia, and
Slovenia [3]. The higher prevalence of human AE in Europe
may be explained by the expansion of the parasite, especially in
red foxes, by the urbanization of foxes, and by climate change
[3]. In France, human AE typically occurs in the Eastern part,
but recent studies reported a westward spread of E. multilocu-
laris in foxes leading to new cases of human AE, as in the pres-
ent case, in this region that is not usually known to be endemic
for AE [4]. Our patient also presented other risk factors such
as living close to the forest, being a farmer, and eating vegeta-
bles from his garden. Usually, E. multilocularis develops almost
exclusively in the liver. From there, at a later stage of the liver
disease, the larvae spread to other organs by infiltration or
metastasis. Primary extrahepatic lesions without liver involve-
ment are rare and represent <3% of cases [1]. Primary cerebral
AE is exceptional, with 7 cases (our patient included) reported
in the literature [5-10].

In these 7 cases, the median age was 46 years old, with a pre-
dominance of occurrence in males (n = 6). Most of them were
immunocompetent, and all patients had at least 1 risk factor.
The clinical features were not specific. Headaches were pre-
sent in all cases, and vomiting, ataxia, or dysarthria were in-
volved in 2 patients, whereas hemiparesis and confusion were
present in 1 patient. The number of lesions varied from 1 to 3
cerebral abscesses, except for our case, who had more than 100
lesions. The MRI lesions were hypointense in the T1 sequence
with a peripheral ring enhancement after gadolinium injection
and edema. In the T2 sequence, abscesses were either hypo-
or hyperintense. Calcification was found in 3 out of 7 cases.
Serology (ELISA and Western blot) was performed for only 2
patients and was positive for only 1 patient. Diagnosis of AE was
mainly based on the histopathology of the abscesses, which was
specific to AE (laminated layer, necrosis, vesicle formation, cal-
cification...). Molecular diagnosis was performed for 2 patients.
Surgical resection was associated with albendazole in 5 patients,
and only 2 patients were treated with a long-term course of
albendazole. All patients showed clinical improvement.

Differential diagnosis of the multiple cerebral lesions includes
a variety of conditions: infectious diseases (pyogenic abscesses,
endocarditis, nocardiosis, tuberculosis, parasitic diseases such
as neurocysticercosis or toxoplasmosis, cryptococcosis, asper-
gillosis...), malignant diseases (lymphoma, metastasis), or, less
frequently, autoimmune diseases. However, in the case of our
patient, cerebral imaging and the results of the second brain
biopsy were highly suggestive of a parasitic infection (lami-
nated layer, PAS, and Grocotts stain positive). However, the
genus of the parasite could not be identified using histopatho-
logical appearance. At this time, we suspect an autochthonous
neurocysticercosis, which is exceptional in France [2]. In the
present case, the diagnosis of AE was made fortuitously by the

use of a pancestode PCR, which was initially used to confirm
the diagnosis of neurocysticercosis. These primers target the
evolutionarily conserved regions present in the mitochondrial
cytochrome C oxidase subunit 1 gene of different zoonotic lar-
val infections [2, 11]. Mitochondrial DNA sequences have been
well analyzed for polymorphisms and speciation of human
taeniid cestodes and echinococcosis, and universal cestode PCR
may be helpful when the cause of cerebral abscesses remains
unknown [2, 11].

HHT is an autosomal dominant disease characterized by
vascular telangiectasia and AVMs. HHT is associated with a
higher incidence of infectious diseases compared with the ge-
neral population. This high frequency may be explained by a
moderate immune dysfunction and the presence of AVMs in
these patients [12]. Two-thirds of these infections are extrace-
rebral and caused mainly by Staphylococcus aureus. In contrast,
pathogens of cerebral abscesses are multiple anaerobic or facul-
tative anaerobic bacteria, especially Streptococcus species. The
role of pulmonary AVM, which occurs in 15%-33% of patients
with HHT, is well established in bacterial cerebral abscesses via
a paradoxical embolism. However, there is no reported case of
cerebral parasitic infection in these patients [12]. A thoracic
CT scan, pulmonary scintigraphy, and transthoracic echogra-
phy in our patient did not reveal any AVMs or systemic shunt.
We hypothesized that the exclusive cerebral involvement might
be explained by a small, undetectable liver and pulmonary
AVM due to HHT, responsible for a porto-systemic bypass and
driving the larva directly to the brain.

CONCLUSIONS

Alveolar echinococcosis should be considered as a differen-
tial diagnosis for single or multiple cerebral abscesses, even in
the absence of liver infections. Pancestode PCR on brain tissue
should be part of cerebral abscess work-up when the cause re-
mains unknown.
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